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B rain. If by physiology of (he brain we mean the 
study of the biological function of that organ, the 
state of exact knowledge regarding it is still ex- 
k tremcly inadequate, although there exists a vast 
I body of detailed fact. Inferences as to function 
^ drawn from morphological and phylogenetic data 
arc therefore a permissible and welcome helij although often of the 
nature of suggestion rather than demonstration. It is with the 
vertebrate brain that the following account will be concerned. 

The Vertebrate Brain. —In the vertebrate a median length¬ 
wise nerve-cord threads the fore-and-aft series of its segments; 
the brain is the anterior or head portion of the nerve-cord, the 
rest of the cord being the “spinal-cord.” In the most primitive 
of all vertebrates, amphioxus, which must be a close relative of 
the prime ancestor of the vertebrate .stock, that {)art of the nerve- 
cord lying at the front end differs so little from the rest that 
there is nothing which can properly be termed “brain.” But 
in amphioxus there is likewise so little differentiation of the front 
end segments of the creature itself that nothing there can properly 
be termed a “head.” The existence of a brain is thus correlative 
with the existence of those special developments, e.g., specially 
developed receptor-organs for distance-stimuli (tele-receptors) 
such as olfactory, photic, etc.; and for feeding apparatus, etc., 
which so commonly at the forward end characterize that end and 
form a head. The next earliest living fragment of the vertebrate 
ancestral line is a greatly higher though still quite primitive form, 
petromyzon. This possesses at its front end distance-receptor 
organs and a head. The corresponding anterior segments of its 
nerve-cord are specialized and dcveloiu*d as a rudimentary brain. 
As to which may be the propter hoc of this correlative growth 
and how far the neural development (brain) may be secondary 
or not to the development of the non-neural factors in the cephali- 
zation is difficult or impossible to know. 

The brain is, however, always that part of the nervous system 
which is constructed upon and evolved alongside of the distance- 
receptors. The importance of this conjunction in this matter 
is that it means ability on the part of the animal to react to an 
object when still distant and allows an interval for preparatory 
reactive steps, and this can go far to influence the success of its 
behaviour in regard, to that object. The reactions initiated and 


guided by the distance-receptors are all steps towards final ad¬ 
justments. which latter are consummations often of critical im¬ 
portance for the existence of the animal (c.g,, attainment of food) 
or of its species (c.g., fertilization). This time-interval and its 
series of step.s, along with the vicissitudes of relation between 
things of changing position reacting one on another at a distance, 
con.spire to give to the distance-receptor reflexes a multiformity 
and a complexity un|)aralleled by (he reflexes initiated from other 
receptors. This interval affords much more copious opportunity 
for adjustment and side-(onnection as occa.sion demands. It gives 
freer play for the affi.xing of new-conditioned (i.r., individually- 
acquired) reflexes to the primal inborn reflexes. I'urther, the time- 
interval allow’s opportunity for variations of behaviour to be 
failures and yet recovered from, and conversely, allows greater 
chance for successful reaction-variants to be selectively jireserved. 

Course of Vertebrate Evolution. —As we pass from lower 
vertebrates to higher we find, broadly taken, a progressive increase 
in the relative size of the brain. This fact stands related to two 
features which characterize the vertebrate evolution, and seem¬ 
ingly also that of other phyla as well. One of these features is 
that, broadly speaking, the course of vertebrate evolution has 
tended to produce a more and more unified individual, an indi¬ 
vidual of greater functional solidarity, although still consisting of 
individually living cell-units. Consistently with the two main 
biological requisites of the. individual animal life, namely, its 
preservation and that of its .species, the closer functional welding 
of the parts of the animal individual into an integrated \Nhole 
seems, as we look along the vista of geological time and of geo¬ 
graphical .spread, to have been a steady outcome of evolution. 

The other feature is not unrelated to the foregoing one. It i.s, 
that evolution, though ^!vith chequered history, has resulted in 
animal forms possc.ssing successively greater dominance over their 
environment. Organisms are commonly spoken of as “lower” and 
“higher.” The “lower” are u.sually the simpler, the “higher” the 
more complex; but the “lower” need not the less perfectly fulfil 
their [irimary biological requisites, presc^rvation of self and spe¬ 
cies. There are brachiopods which have without visible change 
maintained themselves in and upon their environment from the 
era of the earliest fo.ssil-hearing rocks till to-day. and they are 
“lower” animals. Such commerce with and maintenance in the 
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environment must be ns admirably adjusted as can be any 
imaginable so far as concerns {)ersistence of life. Yet, in the 
c ourse of time, evolution h.is jiroduced animal forms which pursue 
a far richer and metre manifold commerce with the environment 
and some of thc'se dominate the enviionment more varicmsly and 
extensively than others, including their own ancestry, have done. 
In this sen.se they are “higher” forms.” The e.trliest animal forms 
have includc-d none of these highest, and some of the very latest 
are also the very “highest” forms achieved. As judged by domi¬ 
nance of the eneironment man, although cjuife a recc'nl form, is 
the highe-st as yet. The key to this c'volulionary feature is fur- 
ni.shed largely Ity tlie evolutionary history of the brain and its 
fum tions. 

Increased Integration.—A factor, and in some respects a de¬ 
cisive one, both in the accomplishment of greater functional soli¬ 
darity of the animal and of its highc-r mastery over the environ¬ 
ment, is the progressive develcjpmcnl in the nervous system of a 
dominant [)art. dbi' organization of the* central nervous sy.stcm is 
thus enhanced as an inic-grator of the animal in its life of external 
relation. The integration combines into great unitary harmonic.*s, 
reactions originally scattered and local and semi-independent acts. 
It organizes the several segments and segmental regions into a 
Well-knit individual. The estahiishnient in the* cc.-ntral nc'rve-cord 
of, so to .say, a. head(|uarter.s station for receipt of calls from 
many directions and (or dealing through subsidiary jxirts of the 
nervous .system with the motor machinery of the animal as a 
whole, imbues the organism whili individuality of a higher kind. 
It is tin's that the advent of the bniin foretells. The progressive 
development of (he brain increasingly st'cures advantage's. 

'I'he slu cc'ss seems i)artly a mattc'r of mere inc rease of ccntral- 
i/alion. The receptor apparatus of (he he.ad gc-ts increased co- 
oiclinative guidance of the- body. Tln' body tc'iids to lu'come a 
locomotor, and lalc-r a sc'condary jircdiensile (rain and a digestive 
aj^ijanage attached to the head, with, as inalienable po.s.session, the 
reproduc tive organs. The brain in this re.speci merely takes with 
furthcT specialized success the gc-ner.d rcjle assigned to the nerv¬ 
ous system from its earliest aj^pearance and onward throughout 
evolutionary history, namely, (he wc'iding of (he body’s comj)o- 
nent [)ar(s into one corisolidatc'd mechanism facing as a united en¬ 
tity the changeful world about it. The work of this kind clone for 
the “higher” animal by its brain presents the acme of animal in- 
Ic'grative achievement. Hence is it that each of us, though made 
up of myriads of c;ell-li\'C's individuall)’ fec'ding and breathing, and 
of mafiifoldly diflering activities, c on.sf it citing stores of organs, 
yet appears to himself a single* cmlify, a unity c.xperiencing and 
acting as one incli\idijal. That the particular bodily system which 
is specialized for integration, and whose sole function is integra¬ 
tion, and that that jiortion of it where integrative function is at 
its highest should be the seat of mind, even from the dim mental 
Ix'ginning, and that mind should remain there localized and de¬ 
spite all mental growth slay restricted in .seat (here along millions 
of years, on into ourst'lves to-day, indicate the scope and 
crowning import;mce of nervous integration and the brain. 

Control of Environment.—In regard to attainment of wider 
mastery over the environment, no less than in resixct of organiz¬ 
ing the individual, ha.s idiylogenetic develojmient of the brain 
[clayed a decisive pari, 'riie more numerous and extensive and 
the beltc'r c'o-ordinated the re.sjionses made by a crc'ature to the 
ac tions of (he world around uimn its receptors, the more com¬ 
pletely will the bundle of reflexes (which from one standpoint the 
creature in its life of external relation is) figure the compJe.xity of 
(he environment and meet widely and successfully its .situations. 
And at the root of the success of the brain as an integrator there 
lies something more than is repre.scntrd in its expressing merely 
a more highly organized centralization. 

Over and over again in the evolution of the brain there is in- 
stancc'd the importance', for the process of integration, of con¬ 
necting logc'ther nei\c-s(ruc (ures which might or do react con¬ 
currently but are originally inuonnected. Concurrent activity of 
such rc'latecl luTve-fiaths promotes ac tual architectonic welding of 
them (neuro biotaxis, .'Vrisus Kapju'rs, 190SV A responsive group 
of neurons tend to he drawn toward their dominant stimulators. 


The simultaneous components of a “reflex-figure” (Sherrington, 
1906) tend to stamp in a neural pattern. The functional “reflex- 
figure” with its simultaneously reacting parts proceeds along with 
(as its .structural counterpart) a neural pattern which may become 
innate or be an individual acquirement (c.g., mammalian cortex). 

A keystone of the principle of integration is that the concurrent 
activity of related parts results in more than the simple sum of 
the activity of the separate component parts. Thus, in psychical 
integration, the single touch gives experience of itself alone. But 
a double; simultaneous touch (e.g., compasser) gives cxi)ericncc of 
two (ouches, and, which is new, an untouched space betw'cen. The 
integration results in more than the mere sum of the components. 
Again, the uniocular field givc'S ex])erience of some amount of 
“depth”; but when in combination with the other uniocular field 
to a binocular, there is yielded such an enhancement of (he third 
dimension as amounts to a new result, the “clc'pth” of stereo¬ 
scopic vision. So with the visual integration illustrated by the 
“steps” figure, it is much more than its componc'nt lines, because 
whether the stc'ps apjiear to “overhang” or “run up” there is 
always a foreground and background, z'.e., (he whole presents 
more than the parts, and constitutes a “situation” with “rc'lations.” 
And in the vertebrate after advent of the brain the animal’s rc'- 
activc behaviour shows in increased measure (he important qual¬ 
ity of modifiability by experience, using this last term without 
of necessity any psychological connotation. Late in verlebrate 
development in a restricted number of forms, all mammalian and 
nearly related one to another, and relalivady very recently 
evolved, this modifiability of behaviour has lieeome greatly more 
effective. Its highest outcome apin-ars perhaps as (he rational 
guidance of human conduct. 

It is not of course that cither the fuller integration of the in¬ 
dividual animal or the higher animal’s wider dominance of the 
environment are the result entirely of the brain or of the cerebral 
adjunct “mind.” Contributory to the latter result has been (he 
mechanism (partly nervous) for ensuring a constant temperature- 
environment for the tissues of the body, enabling the individual’s 
activity to be uninterrujited by season, and largt'Iy indcfiendent 
of latitude; td.so the gestation arrangement which protects the 
young within the mother until a relatively late stage, providing 
cx(:eption;il [ire-nalal care for the offspring. Nevertheless the cx- 
(n'lne imimrtancc of the contribution by the brain is shown by 
the degree of dominance over the environment obtained by man 
as compared with that of other, even the highest other, placental 
m.imrn.als. 

The vertebrate brain consists of a fore-and-aft serie.s of three 
portion.s, (he fore brain, mid brain and hind brain. 

Hind-Brain.—^I'he hind-brain, as traced upward from the 
lamprey, shows two main functional divisions. Of these, one, the 
basal, closely resembles the spinal cord of which it is the con¬ 
tinuation in the po.sterior head segments. In air-bn'athing verte¬ 
brates (his lia.sal portion contains a “centre” regulating the move¬ 
ments which ventilate the Jungs. This mechanism presents the 
interesting physiological feature that while “rellex ” in the sense 
of being driven and controlled by nervous impulses arriving at 
it by well recognized afferent nerves, it is also activated and partly 
regulated by stimuli arising autochthonously within it. This intrin¬ 
sic stimulation is perhaps generated and is certainly influenced by 
the chemical condition (degree of acidity) of the blood. Another 
centre in this basal part of the hind-brain is, in higher vertebrates, 
one which influences the general circulation of the blood, by regu¬ 
lating the contraction of the muscles of the arterial tubes and to 
some extent of the heart iisolf. There lie also in this region reflex 
centres which maintain postural contraction of the extensor mus¬ 
cles of the limbs and trunk in response to passive stretch of these 
muscles. In the erect attitude of the animal these muscles are 
subjected by the weight of superincumbent parts to stretch 
and they arc termed antigravity muscles; and this hind-brain 
region therefore executes a crude reflex standing, traces of which 
can be executed even by the isolated spinal cord itself (dog). 
Further forward still this part of the hind-brain receives the 
nervous impulse from the labyrinth-organs, and enables still more 
perfect reflexes of standing. 
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Cerebellum —The hind-brain has further an important roof- 
portion. the cerebellum, so called because in man, lar^c and with 
paired lobes, it seems, to p;ross inspection, a small replica of the 
great cerebral hemispheres in front. The cerebellum has its cradle, 
ontogenetically and phylogenetically, in the primary receiving sta¬ 
tions of the receptive nerve from the labyrinth, a proprioceptive 
organ largely controlling the postures of the head in regard to the 
v^ertical (line of gravity) and the posture and motions of the body 
in regard to motions of the head. The primitive cerebellum rests 
further on .spinal nerve-tracts from the proprioceptors of the body 
muscles and limb muscles. Traced up from the fish through 
amphibia and reptiles to bird.s the relative size of the cerebellum 
differs in even nearly allied groups, but bears evident ])roportion 
to range and power of skelelo-muscular motility. In forms which 
crawl and creep it is quite small, but in the great swimmers and 
fliers it is large, even very large. With the mammalian series, how¬ 
ever, a steady progress in cerebellar size occurs along with ascen¬ 
sion to higher forms and culminates in the ape and man. Two 
large' lateral develojimcnts are added to the pre-existent, unpaired 
median jiorlion. Each of these lateral additions is functionally an 
annex of the new mammalian neojiallium of the contralateral 
cerebral hemi.spherc, and with this latter go considerable develop¬ 
ments in the median (palaeo) cerebellum also. The surface sheet 
of the cerebellum has a peculiar and characteristic minute struc¬ 
ture, which is both in the palacocercbellum and in the neoccre- 
bellum, although the history of the two seems so different and 
though the genesis of the neocerebellum is separated by some 
millions of years from that of (he palaeocerebellurn. To all ap- 
jiearanee the neural chains of the cerebellum are a collater.al path 
which, as regards those of the palaeocerebellurn, belongs to the 
afferent limbs of reflex arcs actuating skeletal movements, but as 
regards tho.se of the neocerebellum lielung to the efferent central 
path of “volitional” movements. 

The excitability of the cerebellar surface by electricity has been 
denied, but recent studies confirm that, as formerly claimed (Fer- 
rier), considerable areas of the surface are truly excitable by elec¬ 
trical stimuli. The excitable field is palaeoccrebellar (Ingvar, 
Bremer) and cause.s inhibitory relaxation of certain active pos¬ 
tures, c.g., of extension-abduction of limb (Bremer, Miller and 
Banting, Sherrington). Destruction of the palaeoccrebellar region 
which receives proprioceptive spinal tracts causes exaggeration of 
the stretch-reflexes of the limh-extensors (Bremer). Disease with 
cerebellar defect in man produces its most obvious detectable re¬ 
sults in the field of willed muscular acts. The accuracy of execu¬ 
tion of the movement is impaired by overshoot, abruptness of start 
and stop, ill-sustained contraction, and undue liability to fatigue. 
Cerebellar ata.xy seems to contain the following three factors 
(Wahshe), diminished fineness of postural adjustment, excc.ssive 
intensity of postural activity, and complication of the two fore¬ 
going by voluntary efforts at correction. 

Function of the Cerebellum. —Acute unilateral damage of 
the cerebellum in man brings as characteristic .symptoms (r) tend¬ 
ency to fall sideways toward the side of the injury, especially if 
the eyes be closed; (2) the hand in reaching toward a point goes 
too far or stops too short; (3) in alternating movement the Umh 
on the side of the lesion cannot alternate its phases with normal 
quickness and accuracy, it starts late and ends late for each phase; 
(4) with eyes shut the limb tends unconsciou.sly to slip from an 
adducted into an abducted posture; (5) the position of the limb 
is often misperceived, its degree of abduction being underesti¬ 
mated. There is, however, no impairment of skin sensations or of 
pain-sensation superficial or deep. Strangely enough, congenital 
absence, total or almost so, of the cerebellum has been authenti¬ 
cally found in persons who have lived their lives without suspicion i 
of any nervous defect. How the defect is compensated remains at i 
present unanswered. j 

Obviously the function of the cerebellum is still obscure, al- j 
though it is a large organ, weighing in man more than the entire , 
spinal cord. Proprioceptive recepts seem at the base gf palaeo- ' 
cerebellar function, and suggest for it an adjusting co-operation in 
the execution of muscular acts, the acts themselves being initiated 
and directed by other centres than the palaeocerebellurn, probably | 


mainly those of the mid-brain. The neocercbellar function may be 
inferred to be similar in character to that of the palaeocerebellurn 
but to be adjuvant to movements of a newer physiological order 
(voluntary), initiated and directed by the neopallium (cerebral 
cortex). The neopallium in activating these movTments probably 
activates collaterally the associated neocercbellar co-operation. 
The status of the cerebellum in the motor acts seems merely that 
of an executive instrument of them; the purpose and object of 
them are none of its affair. Cerebellar reactions arc unconscious. 
Its destruction entails no loss of .scns.ition, although cerebellar 
di.sturbance may occasion some projirioceptive mis-perception. 

Mid-Brain. —The mid-brain like (he hind-brain is made uj) of 
centres intrinsically its own as well as of conducting tracts merely 
piissing through it to connect centre.s extrinsic to it. Its main in¬ 
trinsic apparatus is collected in its roof. This receives a great 
afferent path from the retina, and also from (he receptive centres 
of the Iiind-brain and spinal cord. It distributes efferent paths to 
neighbouring motor stations in (he neighbourhood, including those 
of the eye muscles; many of these jiaths decussate across the mid¬ 
line. It sends al.so some longer paths forward to the forebrain and 
backward into the spinal cord. It has also rich intriirsic intercon¬ 
nections. By means of its mid-brain the mammal, even after de¬ 
struction of the fore-brain, is able ti) execute and maintain the 
erect jiosture and with better adjusted muscular lone than by 
means of the hind-brain alone. It is .able further to assume the 
erect posture from other ]K)sitions jiassively imposed upon it. It 
can “right itself.” The mere motor execution of these reflexes is 
a matter of high complexity. M.aintenance of standing invoIvTs 
duly adjusted simultaneous activation of many hundreds of thou¬ 
sands of motor units. 'Fhe “righting reflexes’’ themselves are 
“chain-reflexes.” In a “chain-reflex” the result of a foregoing re¬ 
flex’s execution is to evoke execution of the next, succeeding one. 
This means due and successive activations of approjiriate different 
great combinations of motor units, reaching at last the “.standing 
complex,” which forms an equilibrium, and, until disturbed, an 
end-jioint. 

I'he cat retaining the mid-brain but deprived of the fore-hrain 
reacts to sounds, although without giving indication of the direc¬ 
tion whence they come. The mid-brain is in fact a large “ex¬ 
change’’ where mess.agcs from the retina are associated with those 
from various other recejitive nerves of the head and. vi,i the spinal 
tracts, from the body (e.specially skin). In r(‘S[)onding to these 
messages the micl-hrain uses efferent paths by which it lan oj-ierale 
upon motor centres, esi>eci;dly of the eyes and mouth and also of 
the neck and body. Severe impaimients of motility and of normal 
posture are therefore produced by injury of the mid-brain roof, 
but although relatively large in lower vertebrates it become.s rel¬ 
atively dwarfed in the mammalian brain. There is some evidence 
that in the course of vertebrate evolution along the mammalian 
branch, the intrinsic importance of the mid-brain as a dominating 
centre becomes smaller, not only relatively but absolutely. The 
supreme control of behaviour becomes located jirogressively more 
forward, passing from mid-brain (most fi.shes) to thalamus and 
striatum (reptiles and birds) and then to cerebral cortex (mam¬ 
mals). 

Fore-Brain. —In the foro-br.ain four main constituents are 
strikingly di.s(ingui.«;hable. They are, (he thalamus, olfactory lobe, 
striatum and pallium. The latter three belong to the end-brain, 
so-called because it is the actual terminal piece of the nerve-cord 
itself. 

Thalamus. —^Throughout the vertebrate series the thalamus is 
a structure for correlating messages relayerl up from receiving 
stations corre.sponding with all (he various ci.asses of receptor- 
organs both of head and body; eminently so with the retinal, 
whence the term optic thalamus. Besides providing machinery for 
interconnecting the.se and bringing their recepts (Parsons) to bear 
on the motor centres of mid- and hind-brain, it is itself a relay 
station for transmissions to the striatum. Where as in mammalia 
the neopallium is large the thalamus becomes a relay station for 
routes thither, and on an enormous scale. In lower mammals it 
is subdivided into regions (“nuclei”) each prefwnderantly repre¬ 
sentative of some specific set of receptors (retinal, auditory, tac- 



BRAIN 


4 

tual-proprio('(‘pliv(*, r-tc.) anf] rach in K>ve-anfl-lake connection 
with es[>e(ially some out* fiehl of the neo[)aIlium fceref)ral cortex). 
In higher ajKs ;m(! man the subdivisions become more complex 
still, d’he thalamus oi lower vertebrates certainly mediates the 
simpler types of modituafion of behavicnir by trial-and-error learn¬ 
ing; after removal of the whole fore-brain the fro^, for instance, 
is incapafile of acpuirinK a very simple “maze'’ adjustment. But 
the feeding? (hain-retlex remains, the retinal reflex orientates the 
frog to the fly and if the tly niovc-s a^ain the simultaneous spring 
and snaj) reflex follows, to fie followed if succe.ssful by the swallow 
i< ni'X. d'he thalanui'- is of itself f|uite incomfxMenI in the hen for 
the in^-tirn tive bef)a\ iour of the matiTiial uprearinj^ of the chick. 

In (Jo'-e assoc iation with the thalamus is an underlyiti>( struc¬ 
ture, h>'potha!ainu.', amon^' whose asc ribed func tions is nervous 
n-Kulalioti of the mechanism (vascul.ir, f,dandular. etc.) by W'hich 
in animals of (on^lant temperature (f)irds, mammals) the body 
temperature is maintained steady dc-spite c-nvironmental charifre.s, 
:i result coutribiitinj; enormously to evolutionary success. In addi¬ 
tion to this so to say essentially vej'etative function, the hypo¬ 
thalamic re^^ion is concc.rned with visceral nerve-relays, putting 
them in touch w'ith taste and smell (from in front) relays. It is 
therefore relativeh- lar^'e in lower vertebrate's, while the thalamus, 
analogous with it but in an exteroceptive tincl somatic rather than 
a \dsceral field, ^aiiis on it in higher vcetelirates. In the bird the 
thalamic foie bi,tin iiideiiendeiilly of the- cerebial hemispheres 
seems to opeiale lar^e reflex retut ions lo noxa, to hunger, thirst, 
.and tc'inperalure, ,'UicJ |iossibly elaboratc-s menial coneomittmls of 
these. But even in the hiKbest mamnuds Ionic ;ictivitic-s of the 
symptithc'lic, essentially a visceral, systcan are tniceafile to this 
region. 'I'he nexus fietween symp.ithetic and visceral rc'.'iclions on 
the one hand .and aflc'cticc ;ind emotional mc'ni.il ('xperience on 
the other m.ikcs the close relation betwaa-n tludamus and hypo¬ 
thalamus the more- simul'uant. 

The clou or cat deprived of fore-lirain excejit thalamus does 
not retict even W'hen himury to food jilaced before it. 'I'he muzzle 
has to be- dipped into the food or llic* food put into the mouth for 
the fc'cdinu to occur. I'ood doctorcal with cjuinine, etc., is.rc*- 
jectc'd. Xociceptixe slitnuli lo skin, etc., evoke biting, Iiarkiirg, 
miiiowing and willidr.iwtd of the tlirc-alened part. 'N'c-t in till this 
(lefensixa- beh.'ixiour there m.iy be little or no indication of the- 
locality of the offending stimulus, 'riie tiniinal, it has been in¬ 
ferred, can experience “p.iin"; it is not, however, able to ;ic(|uire 
the simplest condilionecl rellex. Its behaviour is conrined to the 
stereotyped inborn rc'flexes. Its reflc-x behaviour is modifiable, 
howexer, to the extent that having hurt one foot it limps upon 
three legs until the hurl foot is hc-alc'd. Its reactions, indicative 
of “pain,” may possibly be p.seudo-affective reflc'xes without 
psychical adjunct But there is exadence from clinical studies 
(Head) that “pain” is among the reactions of the thalamus. 
Afft'ctixa- and emotional disturbances have come to be recognized 
as [)art of (he sxndrome of thalamic di.sease. The inference is 
therefore that the cerebral seat of mind does in some measure 
indude-—and so lo say overlap ujHm—the thalamus even in 
higher mammals 

Olfactory Bulb and Striatum —Of the three great com- 
[►onenls of the end-brain (cc-rebral hemisphere) one is the ol¬ 
factory bulb, the reflex cetilre for the organ of smell, xvhose 
afferc'iit nerve is so to s;iy the segmental nerve for this region. 
Another is the striatum, a large correlating centre, of easily 
recognizable beginnings in fish and of further dex'elopment in 
reptilia. In birds it becomes the largest element of the hemi¬ 
sphere, whereas in mammals although large it is relatively dwarfed 
by the' development of the ]iallium, especially the neopallium of 
higher mammals. Birds, tlureforc, offer best opportunity for 
detecting striatal function, the more so iK'rhaps since in them 
the olfactory region is greatly reduced. In the pigeon destruction 
of the hemispheres other than the striata leaves the feeding, 
mating and rearing reflex acts, as well as walking and flying with 
avoidance of obstacles, intact, but ojxm lo occur wdth less dis¬ 
crimination of stimuli. Conditioned reflexes can he acquired and 
attached to the innate ones, feeding or “avoidance.” But if the 
stnala be destroyed, the hen loses irrecox'erably her maternal be- 


hax'iour of incubating and rearing. So, similarly, the haw’k caged 
with mice turns its gaze toward them when they moxT, but on 
their ceasing to move readion ceases on the part of the bird. 
Neither does their movement excite attack upon them. The bird 
will starve in pre.scncc of its natural prey. It seems clear that in 
birds the striatum operates complex though stereotyped behaviour 
and provides in some measure acquisition of individual modifi¬ 
cation (by ex{3crien(e) of such behaviour. 

Passing to the lower m.ammals, the striatum is relatively smaller 
than in birds. Conformably with mammalian ancestry some of 
the striatum is ancient and olfactory and proliably serves higher 
correlations of smell with taste and touch for locomotor and head 
reflexes involx'ed in feeding. Another part, also ancient, rcceix'es 
exieroceptix'c and [iroprioceptix-e tracts (from thalamus) ])Ut 
no olfactory; it operates movements through an emissive path to 
tlie rnid-hrain. To these old parts there is a new addition of as 
yet undetermined fum tion. The cat (Dusser de Barenne) with 
neopallium lost but striatum (and archipallium ) retained, localized 
the (liredion of sounds. In man dcstructix'e disea.se within the 
striatum is thought responsible for the syndrome of paralysis 
aiiitufis, characterized by tremor and tonic spasm. 

Pallium (Cerebral Cortex). —In fl.sh and many amphibia the 
pallium is non-existent or ym'sent but in traces. It exists clearly 
though rudimentarily in rej)lilia. In view of the great importance 
ultimately assumed by the pallium it is xx’cll to remt'mber that in 
entire al».sencc of a pallium, not only is complex instinctix’e be¬ 
haviour, hut al.so modification of innate behaviour by indixidual 
experience, clearly evidenced in fishes and lower amphiliia, not to 
speak of invertebral a. 

From early reptilian stock came, it is held, the mammalian 
sto( k. as did indeiiendently and somexx’hat later in geological time 
the birds, lii the course of bird exolulion the iiallium has iiro- 
gressed little or not at all, jierhaps in correspondence xx'ilh the ax’ian 
lack of olfactory dexa'lojiment, the pallium tracing its origin partly 
to nerve centres for smell. In mammals on the other hand the 
pallium taken over with jiriniitive potentialities has proceeded lo 
large and ultimately in some forms (apes and man) enormous 
dex'elopment. Hence a progressive divergence might be expected 
du'tween tlie courses of tiex'elopment of behax’iour in birds and 
mammals r('.si>e( lively. 'Hu' progress of bird-behaviour to its 
highest types might be exp('( fed lo show little qualitative differ¬ 
ence from behaviour of the old palae-encephalic type. Comparison 
of birds xvith bony fishes finds in both groujis a great dixa-rsllx’ of 
specialized ft)rm.s xvith s}'>ccialized behaxdour ex’olved l>y hereditary 
organization, behaviour liighly and rigidly stereotyped and fixed 
in character and little imiiued xvith indix'idual plasticity. In this 
re.'^pect both groups resemble the insects. The lish, however, re¬ 
veals more individual modifiability (c.g., docility) than does the 
insect; and the bird on the average leads individually a more di- 
xersilied life and has more power for “conditioned” moulding of 
innate instinctive behaviour than haxe ti.sh (Herrick). Yet. there 
is a similarity of the behaviour of the two. Nothing e.s.sentially 
new in behaviour, not even in instinctive type, sunders the later 
group from the earlier. 

Mammalian behaviour, on the other hand, in its course of 
exmlution reveals attainment of certain additional new types of 
reaction, types different perhaps ex’^en radically from anything 
palae-encephalic. Indications of this are the replacement in some 
respects of “trial-and-error” learning by methods of “sceing- 
through” or of “slopping-to-think” about a situation. Another is 
the “tooldom,” if one may so call it, of man. And there is the 
specific human behaviour involving concepts and symbolic-think¬ 
ing and employing complex speech. Of all this the development 
of the pallium is the correlatix'e. 

Neopallium. —^That pallium which the mammalian stock de¬ 
rived directly from its reptilian ancestry, is an associating mecha- 
ni.sm for rccepts relayed to it from olfactory organs on the one 
hand and receptive organs of the mouth and muzzle on the other. 
This, the archipallium, therefore promotes in some way the be¬ 
haviour reactions in regard to ft'eding, including in that the food- 
fitkiing. No sooner, howexTr, has tiie mammalian career of the 
pallium been entered on than a further formation adds itself to 
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the nrchipallium. This is the ncopalliuni, a lorrelation-mechanism 
of still more decisi\e and caf)ital importance, destined in man to 
exceed in size the total rest of the central ner\ ous system. In man 
it is the scat of all which is exclusively human in the mind. It is a 
structure in which are brought together path.s from less compre¬ 
hensive correlating centres, c.g., tho.se of thalamus. The archi- 
pallium correlates recepts from the olfactory distance-receptor 
with others from the skin, mucous membrane and muscles of the 
mouth region. The neoiwllium working on a grander scale l)rings 
together recepts from all the various species of rece{>tors, distance- 
receptors and others alike. 

but it is never reached by any receptive nerve immediately; it 
is reached only through rela>’-systems which climb to it via suc- 
cessixe t orrclating-mechani.sms. The recept-{)attcrns which enter 
the iK'opallium (cerebr.al cortex) are therefore always greatly 
changed from those furnished to the first receiving stations by 
the groujas of receptor nerves themselves. Yet. as is clear in the 
more primitix'e mammals just as the thalamus shows some sub¬ 
division into regions individually concerned with recejils pre¬ 
dominantly of one kind of source, retinal, auditory, cutaneous, 
etc., so in the neopallium connected with the underlying thalamus 
there are individual territories which receive patterns composed 
predominantly of recepts traceable to one kind—be it this, or 
that—of receptive source. There is thus some “localization of 
function” in the neopallium in correlation with some at least of 
the sets of recejitor organs, or, {isychologically put, some at least 
of the modalities of sense. Vision is an instance. 

Developmental Stages.—It is of interest and a help toward 
broad evaluation of the place of the brain in the scheme of life to 
Irate so far as we can, the steps in biological history that were spe- 
tially momentous in favouring or determining the vertebrate 
brain’s evolution onward to its capital development in man. 

One of these steps is judged to have been the emancipation 
from an aquatic existence achieved partially by amphibia with 
conversion of paired fins into limbs, and developmtmt of lungs 
for air-breathing. The body’s greater need for support in air than 
in water made of the limb a jointed motor prop for locomotion 
with movement of diverse direction and with fingers and to<‘.s for 
clas])ing and other use. The limb and the evoKdng nervous .sys¬ 
tem con.spired so to say to draw advantage from this. 'I'he con- 
(piest of the land completed by the rei)tilian was accomi)anied by 
relative increa,se of the fore-brain. The land we may regard a.s 
a habitat of more varied difticully and opjHjrtunity. V'et, launched 
from that stock, the primitive mammal was completely equip[)ed 
for a land existence. Its fore-brain as judged from ])rimitive 
existent forms was able, and grew more so, to learn with fewer 
repetitions and better retention; not only so, but its warm con¬ 
stant body-lcmpcrature provided for cerebral and other activities 
uninterrupted by seasonal abeyance. One great branch of this 
stock, developing a mechanism (placenta) of nutrition and pro¬ 
tection for the young within the mother's body (ultimately in the 
human case nine months long), entered into active and successful 
competition with other land-fonns, and indeed upon great com¬ 
petition within itself. We learn, by comparison of the fossil mem- 
i)ers of this great group with its present members of similar kind, 
that even with regard to allied forms the cerebral neopallium has 
become relatively much larger since the early Tertiary pr^riod. 
d’hat is to say that in this group the modern individual has rel¬ 
atively more neopallium than had its ancient ancestor of like 
form and body bulk. 

From Sub-human to Human. —The ancestry proper of man 
is thought traceable to some shrew-like placental which became 
aborcal in habit. Modes of aboreal life put a premium on 
movements of varied range and accurate adju.slment of both 
limbs and body, also on sight. The evolving of a limb as-a tool 
for uses additional to locomotion gives opportunity for limb and 
brain to interact. Physical opportunities beget mental oppor¬ 
tunities, and conversely. Fruits picked, insects caught, will be 
handled and examined under combined touch, muscular sense and 
.sight. The hand became a testing organ additional to and of 
greater range than the snout. Some lemur-like type arose, followed 
by some monkey-like type. The brains corresponding with these 


are known and their increased scope of reailion and iM'haviour 
can be judged. Parts of the brain concerned with sight ami 
manual dexterity increase greatly in transition from the lemurs up 
to the ape. The freeing of arm and hand from exclusively loco¬ 
motor use and their employment for grasping and i)r(‘senting ob¬ 
jects to the eyes and mouth, along with correlative change of the 
visual axes to parallelism, greatly amplifying and enhancing 
stereoscopic vision, are thought to have Ix'en of grc'al moment 
for advance toward the human stage of brain. A core of three- 
dimensional .space neighbouring upon and centred at the animal 
then became visually, tactually and i)roi)riocc‘pti\ely explorable 
by and familiar to experience on a scale of accuracy hitherto un¬ 
approached in animal life. Correlatc'd with this is ju'rhaps the 
curiosity characteristic of monkeys. The free hand itche.x to bt' 
employed. Later some form belonging to the ape-group, though 
not any existent ape, with anthropoid char.icters. came to live 
less in the trees and indeed far more on the ground, i)robably on 
the grasslands. With this went a greater attainment of the erect 
l)Osition, a more complete freeing of the arm and hand as a uni¬ 
versal tool, and loftier point of vantage for the stereoscopic gaze. 
.So an immediately sub-human and then, less than a half-million 
years ago, a human brain was reached. 

Had Man Had Wings.—An inference from the above-tr.ucd 
course of evolution of the vertebrate brain is that the freeing of 
a liml)-pair for more manifold use as a “tool." while the other 
limb-pair still assunal efficient land locomotion g.ive an impubion 
or opportunity for cerebral de\'elopment which was nl decisive 
importance in the evolution of jiallial growth and function. 'I'liis 
inference raises the surmise that, had wings arisen in the verte¬ 
brates, as actually in the insect, without cost of a Iimb-()air to 
co-exist with “land-locomotor” leg and “tool’’ arm, the consequent, 
additional ex[)eriencc and exploitation of a great three-dimen¬ 
sional medium (containing, unlike water, anqile oxygen) would 
have evolved a brain of w'ider components and on fuller lines than 
is the human. A sobering reflexion is that should such a vit- 
lebrate form fraught with transcendent promise though it were, 
enter now upon evolution, man's dominance, hcixing no part of tlie 
|)ianet’.s surface untouched, would assuredly mt'el it and frustrate 
it by extermination, or by domes!ic.ation. In the: latter ex'ent its 
brei'ding would doubtle.ss be controlled and guided to serve imme- 
di.'ile human ends at the expeiisi' of the creature's own supreme 
ultimate pos.sibilities. 1'he ('voliitionary ri'lrospecl of the verli‘- 
brate brain shows clearly that the particular type of brain which 
thus far has by the development of inlelligeiice done most to 
raise the level of life is not the laler-Iaunched a\ian brain but 
the earlier-launched mammalian. .Subs(H|U(‘Ul to the start of that 
train of development which has accomjrlishecl the belter brain 
were, however, not only earlier inferior lyi)es still j)roceedc'd with, 
but a ])artly fre.sh start was made on a type second-rate in itself 
and sterile of prospect—and indeed in jjerformarm* through aeons 
of trial—as a po.ssible new source for the first-rate. It would look 
as though after all the, upward develoi)ment of mind were not— 
at least in this jilanct—an object of the scheme of things. 

Lessons of Animal Behaviour. —But to return to the ob¬ 
served relations between the pallium ami mammalian behaviour, 
the classical observations of Lloyd Morgan showed that the newly- 
hatched chick pecks at things of all sorts a.s well as food, and that 
it learns to feed by profiting from (he experience of the gustatory 
re.sults of its random pecking. For this behaviour in the bird the 
.striatum in ab.sence of jjallium .suffices; it forms an instance of a 
modifiable behaviour in which one (a plea.surable) result stamps 
in the .step which led to it, while another (an unjileasurable) re¬ 
sult eradicates itself by stamping out an act which leads to it. 
Similarly, the dog, caught by too hot a morsel, fights shy of a 
next one. In the ca.se of the dog more than striatum is at work; 
the pallium is necessary. Those who study the functions of the 
pallium look largely to animal behaviour as (heir key. The be¬ 
haviour tests consist chielly in training or learning of one kind or 
another. A simple form of maze with alternative paths, one lead¬ 
ing to food another not; or one evoking an electric shock, the other 
not. Food which can he reached only by opening the tilt-latch 
or other fastening of a spring. Or the learning by cxjierience that 
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some stimulus, r ,i' , a sound signals the coming of food, or some 
other event with which in the anirnal's training it has been regu¬ 
larly associated, Su(h obscTvalions touch somewhat the same 
topics a.'' do many of tin- anecdote.s of sportsmen and animal- 
lovers. riicy tiavr the dittcrenie, however, that laboratory ob¬ 
servers (ontro! caretully the conditions surrcjuncling an observa¬ 
tion, sirnpliiy iu ta( tors, exclude extraneous variables, describe 
the resLilt.int hi haviour as obje( lively a.s possible, and arrange the 
experiments so as to i)ermit quantitative statement. 

Ill a good ileal of this work it is now customary to apply the 
term reflex to the act.s of the normal animal, e.g., rlog. Hitherto 
the ap[)li(ation of the term rellex in jjhysiology and in medicine 
has been to reaction.s, through the nervous system, which either 
in man are known to be, or in animals there is cogent reason to 
believe are, unat comfianied t)y mental ex])eriencc. The extension 
of the term “rellex” to such an act on the jrart of one's dog as 
its (oming when called by name may be taken to mean not that 
the observer denies tliat rni-ntal action attaches to the dog’s be¬ 
haviour, but that (he observer explicitly disregard.s them, and is 
studying the behaviour solely a.s neuro-muscular bodily reaction, 
hoping ihus to study the brain, much on the lines on which the 
s[)inal ((11(1 ma\- be si udiecl. 

Reflexes.—All [nirely spinal and hind- and mid-hrain reflexes 
of the iilacental mammal seem to Ix' innate. They are trans¬ 
mitted l)y heredity and are the common projierty of the .siiecies, 
often of the genus, d'hey include not only such simple acts as 
mastication, swallowing, the blink-reflex, the knee jerk, the 
scratch-reflex, crude sexual acts, etc., but standing, stepping, the 
falling cat’s “righting” reflex, etc. They may develop only in 
adult maturity, but (hey are innate. Built up into chain-reflexes 
they make the- basis of much instinctive behaviour. 

Besides this type of rc‘flccv reaction (he individual animal is able 
to devedop other responses operating through its c:entrai nervous 
system, Thus, when lhc‘ skin of one fcjot is subjected to a hurtful 
elc’Ctrii sliock, retrac tion of the foot ensiu's. If along with or just 
preceding this, some other stirnulu.s, a ,-,ound, be given, then 
after a number of regular repetitions of this concurrence, the 
“sound” it.self evokes the refrac tion of the foot. 'I’he respon.se to 
such an a.ssociated stimulus is called an “associated” (Hechtc-rew) 
or “coridiiioned’’ (Pavlov) or “individual” (Heritoff) reflex. 'I'he 
“associated reflex” is (dog) a respon.se for which the ncopallium 
is a sifir qiii} non. In entire absence of the neopallium (cerebral 
cortex) the dog is incapable of accjuiring any such res[)onses and 
loses any siicli a.s it has already ac cjuirc'd. A dog’s normal every¬ 
day behaviour is largcdy composed of such responses which the 
comiuou happenings and expe-riemes of its life as an individual 
from puppyhooci onward have taught if. By loss of the pallium 
this slock of reactions is woefully reducc'ci; it could not maintain 
c-ven its base existenc e. Its ludiaviour is cut clown to a few rigiclly- 
tixed reactions. 'This is c'XCMuplitiecl t>y Pavlov's decorticated dogs 
not able c-vc'u to ftacl unless food were placed in the* mouth; and 
by Dusser cie Barenne’s cats, although there one of them, in which 
the archipallium had been spared, still found its food by .smell, 
and fed itself. 

By means of the pallium any agent which acts on a receptor 
can by training become* a sign.d evoking .a particular mov'ement 
or a secretion 'I'he training reciiiirc'd is that thc^ agent act several 
limes concurrently with the act of movement or secretion, or im- ! 
mediately betore it. or, which is much less favourable, just after 
it ( Beritoft).. 'I'he movemc*nt or secretion to which the extraneous 
stimulus becc)mc*s attached as a signal i.s called the ground-act 
(Heritoit) or “unconditioned retlex” (Pavlov). In u.sing the cat- 
ler term it must be remembered that the protective movement in 
resj)()nse to a hurtful stimulus which has for instance been much 
used iis a-ground-act. for W'hich various neutral stimuli can, by 
training the individual, acquire the value of signals, is not itself 
c*ntirc‘ly a rellex in the usual physiological sense of that term. 

It is true that in the protective ground-act there is a kernel of 
reaction cvucablc even when only the spinal cord remains and 
therelore pup'ly reflex. But to this in the protective act evoked 
In’ a similar stimulus in the intact animal there is much added. In 
this hitter case ceieijral and cortical reactions arc sujx'radded to 


the strictly reflex. The ground-act is therefore a behaviour-re- 
•sponsc far more complex than that which is u.sually denoted 
physiologically a reflex. If wt face the full biological situation 
it includes, instead of con.sisting merely of a pure physiological 
reflex, a large psychical reaction as well. It must, so to say, 
reverberate through wide regions of the pallium (cerebral cortex). 
Similarly, the secretion of the saliva in response to food in the 
mouth ha.s been greatly used as a ground-act (Pavlov) and in 
terming it an unconditioned reflex we must remember that al¬ 
though secretion of saliva can after severe curtailment of the 
nervous .system be obtainc'd as a pure reflex, it yc;t. as obtained in 
the* feeding response of the intact animal, is hut. one component 
of an immense reaction with emotional and other mental ac¬ 
companiment s inevitably involving wide regions of the pallium. 
These ground-acts as reactions to the essential stimulus, e.g., food 
in mouth for .salivation, arc innate inherited reactions, although 
pos.scs.sing cortical extensions. The attaching them to other stimuli, 
by training in the individual, constitutes the so-called “con¬ 
ditioned reflex” of Pavlov, the “indivndnally-acquircnl reflex” of 
Beritoff, and also involves the pxillium. An indiviilually-acquired 
reflex has been proved by the cxpc*riments of Pavlov to be in 
every case a response involving some part of the pallium. It i.s 
like the ground-act cortical, and it can be itself the ground-re¬ 
sponse for a further individual!y-ar(}uircd (/'.e., “conditioned”) 
reflex, W'hich latter again is of course cortical. This last is 
“secondary” by Pavlov, or by Beritoff the individually-accjuired 
rellex of higher order. 

At commencement of the acquiring of an individual reflex, the 
respon.se tends to be evoked not only by exact repetition of the 
particular stimulus, but also by other stimuli broadly resembling 
it though not necessarily very closely. Anrep gives interesting 
figures of this. The individual reflex is said (hen to be in the 
generalised stage. Further training brings greater yDreci.sion, in the 
.sense that the response occurs only to more preci.se reix'titions of 
the sjieciflc stimulus. This process is “differentiation.” By this 
mcxins it has been ascertained that the brain of the dog" can dis¬ 
criminate lietwcen notes only onc-cighth of a tone apart; and can 
hear notes of much higher pitch than the highest audible to man. 
It exhibits discrimination between figure patterns of relatively 
.slight difb’rcnce, e.,g., a thicker and a thinner capital T. It fails, 
however, to discriminate colours although well discriminating 
difleri'nt ]umino.sitie.s. 

The “individually-acquired reflex” is Icnned a “deferred re¬ 
flex” when the beginning of the conditioned stimulus considenibly 
precedes that of the ground-response, although continued until that 
of (he ground-response has begun. The individual reflex so ac¬ 
quired brings its effect, salivation, only after the conditioned 
stimulus has endured for a time iiractically correspouding with 
that employed in the repetitions giving the training. The name 
“trace-rellex” is given to individual refle.xes in which the con¬ 
ditioned stimulus is allowed to lapse before the stimulus for the 
ground-response begins. The “tracc-rellex” “differentiates” its 
stimulus relatively slowly and poorly; it is also less durable. It 
is noteworthy that although nociceptive stimuli have inborn 
defen.sive reflexes at command, such stimuli arc difficult' for in¬ 
duction of individual acquired reflexes—the training is long and 
uncertain, although sometimes successful (Pavlov). This sug¬ 
gests paucity of nociceptive afferent connections with the cortex 
in spite of probable wealth of connections with the thalamus. 

If some unusual stimulus is cmployc'd concurrently with an 
established “conditioned’’ stimulus and in face of this concur¬ 
rence the ground-stimulus is omitted, the individual acquired re¬ 
flex occurs only weakly or not at all The stronger this foreign 
.stimulus the greater its inhibitory effect. This inhibitory result 
wears“oF under repetition of the same “foreign” stimulus. It 
has been shown in Pavlov's laboratory that the degree of inhibition 
exerted by the “foreign ” stimulus is directly proportional to the 
intensity of the “investigatory reflex” which it excites. By “in¬ 
vestigatory-reflex” (Beritoff’s “orientation reflex”—the reaction 
agrees with Head’s “vigilance”), is denoted an attitudinizing of 
the head which is excited by all sorts of stimuli but on repetition 
of the same stimulus rapidly tends to die out. It may accompany 
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various individual reflexes (Beritoff). Tt is destroyed by de¬ 
struction of the pallium. It has been noted that incidental ac- 
ti\aty of a natural innate skin-reflex, the scratch-reflex, may 
suffice to inhibit an acquired reflex belonging to quite another 
distant skin-region, e.g., of forefoot (Beritoff). 

Experimental Investigations.—^The effect of variously- 
situate partial destructions of the cerebral cortex upon acquired 
reflexes has been studied (Pavlov). The destruction of no one 
single even large field of cortex precludes totally or permanently 
all accjuisition of “individual reflexes.” Pavlov regards this as 
conclusive against the teaching that one special field for “associ¬ 
ation” exists in the cortex. The extirpation of a part of the cortex 
of whatever region temporarily upsets the “conditioned” reflexes, 
and with selective disturbance of them. After bilateral extir¬ 
pation of the occipital region (visual) the dog never again directs 
its movements by sight, and fails to distinguish size and di.stance 
of objects. Full and bilateral destruction of this region in man 
causes total blindness; but the dog after bilateral cxtiri)ation of 
evTn much additional to both occipital regions still discriminates 
light from dark, and good “conditioned” reflexes were acejuired 
w'ith light difference a.s stimulus. Bilateral extirpation of the 
temporal lobes (acoustic) precluded acquired reflexes to sounds, 
but only for a time; conditioned reflexes to single sounds and 
even with some discrimination of tone-sequences could later be 
established. Yet after loss of the temfioral lobes the dogs, and 
many observers have found it so, ceased fiermancntly to respond 
to their names. Bilateral destruction of the parietal and “motor- 
area” regions, especially impaired “acquired reflexes” trained on 
touch and prop>rioception r(*si>(?ctively, and esiiecially in the limbs. 
After bilateral removal of the frontal lobes formerly-acquired 
visual and auditory “conditioned reflexes” returned and new ones 
could be established soon after the operation (Babkin). There 
en.sued a persistent super.sen.sitivity of the .skin. 

In sum, localized damage to cortical areas affects “acquired” 
reflexes selectively according to the species of receptor of their 
stimulus (p.sychologically, their sen.se-modality) and to the topo¬ 
graphical scat of the lesion in the field of the cortex. Pavlov con¬ 
cludes that the motor area of the cortex is merely the area of 
proprioceptive receptors. He denies to the cortex an)’' sj^ecial 
association area. “The cerebral cortex should be regarded as the 
essential organ for the maintenance and establishment of con¬ 
ditioned reflexes.” It may be added, on the ba.sis of older experi¬ 
ments, that total destruction of the pallium of only one hemisphere 
in the dog impairs its behaviour relatively little. 

In.stinclive behaviour has been defined (Lloyd-Morgan) as “that 
which is, on its first occurrence (in the individual) independent 
of prior experience; which tends to the well-being of the in¬ 
dividual and the preservation of the race; which is similarly per¬ 
formed by all the members of the same more or less restricted 
group of animals, and wliich may be subject to subsequent modi¬ 
fication under guidance of experience.” It is an innate behaviour- 
trend which a certain more or less complex group of stimuli of 
external and internal origin can call forth. 

The exp)eriments of Ceni show that while in the hen the train 
of behaviour corresponding with incubatory and matenud rear¬ 
ing of the young is not obviously disturbed by destruction of the 
whole pallium, in the bitch on the contrary not only does de¬ 
struction of the pallium in toto cause all maternal instinctive be¬ 
haviour to disajipear, but that bilateral destruction even confined 
to the frontal region does so. Inherited behaviour as well as in¬ 
dividual acquired behaviour is therefore laid up in the cerebral 
cortex of the dog. 

With those on the dog may be comi'arcd observations on the 
rat (Lashley) in regard to ability to leara and retention of learnt 
behaviour e.g., for a maze or the entrance-fastening to a food box, 
and the effect upon them of pallial destructions. With learning of 
a simple maze acquisition occurs at normal rate after bilateral 
destruction of any one-third of the cortex, and similarly is re¬ 
tained. With a test in which two alleys to food are offered, one 
lit the other dark, the food being attainable always by the lit, 
never by the dark one, bilateral destruction of the occipital third 
tvdsuaJ) of the pallium abrogates totally the successful behaviour 
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already learned, but offers no imix'diment to acquiring it as 
quickly as in the original training With a more conqilex test for 
entrance to a food-box the learnt solution of it and its reacquisition 
is disturbed, but not completely abolished, by bilateral destruction 
of either the frontal or occipital regions. 

Turning from mammabs lower than the dog to others higher, 
the older experiments on the monkey, while showing greater im¬ 
pairment of motor behaviour than in (he dog, gave evidence of 
considerable powvrs of recuperation. In monkeys, the destruction 
of the ])reeen(ral gyrus “the motor area” (i>i‘rhaps proprioceptive ) 
of both hemispheres, the animals having previously been trained 
in habits of manipulation, revealed on subsidence of the lemixjrary 
paralysis i)erfect retention of these habits (Lashley). Nor did even 
the paralysis recur on destruction of the striatum subsequent to 
recovery from the diplegia. Fato in the man-like apes the 
temf>orary arm-paralysis cau.sed by destruction of the cortical 
“excitable” area for the anii produces no permanent im]rairmcnt 
of individually-accjuired motor habits executable by that arm. The 
peeling and other manipulations in eating a banana, (he taking and 
holding of a cup of water to drink from (Graham Brown and 
Sherrington), the learnt “hand-.shake” with a visitor (Leyton and 
Sherrington) are all recovered. Further, the recovery is not 
fru.strated or undone by additional removal of the arm area of the 
opf)0.sitc hemisphere or of the pi).st-(:entral gyrus of (he same side. 

But these are relatively restricted lesions and in the man-like 
apes, as in man, objective study solely by means of motor-be- 
haxiour apart from speech of the effects of damage to this or that 
field of neopallium (cerebral cortex) becomes less and li'ss ade¬ 
quate to the complexity of (he phenomena if all reference to 
psychical accompaniment be eschewed. The fully developed 
pallium is mainly so to say a mental organ. To a spectator other¬ 
wise unacquainted with the play, “Hamlet” in dumb-show would 
convey but meagrely that play's contents. The exjXTimcnts of 
Thorndike and others go to .show that lower mammals give little 
evidence for (heir po.ssession of images in the form of ideas; or in 
their learning of mazes, door-fastenings, etc., of doing so even 
by imitation. There is, it i.s found, some power of imitation, 
though not so much as has been generally supposed, in monkeys; 
and a que.stionable existence of image-ideas. A situation before 
which a cat is helpless a monkey will grasp. A chimpanzee will 
solve a situation by making use of some object present at hand 
as an implement; will recall the position of an object it has seen 
iflaced in hiding a day previous; will in some case.s fetch an object, 
remembered though out of sight, to serve as implement suitable 
for solving a ncwjy-arisen situation (Yerkes); and has been ob¬ 
served to pause in a waiting attitude trying, as it were, to “see” 
how to attain indirectly an objective unattainable directly, some¬ 
what as a man “stops to think.” It is inferred that the man like 
apes form and retain memory-images not es.sentially dissimilar 
from man’s memory-images. 

It would seem that no gross lesion of the neopallium occurs 
without inflicting a certain degree of lasting disturbance upon 
mental reactions. It may be that that impairment will, by im¬ 
proved analysis of the conclition.s, be found to be essentially of 
the same kind for all regions of the pallium. Be that as it may, 
it is already certain that disturbances predominantly in this or 
that sphere of sense are related regularly to spatially separ.ite 
areas of the human cortex; and that impairment of the perform¬ 
ance of “willed” movements by the muscles, especially of limbs 
and face in the opposite side, results from damage of a particu¬ 
lar pallial region, the pre-central gyrus in man just as in the ajx;, 
and more severely. Speech per se without any paralysis of the 
motor mechanisms of its production is affected very commonly by 
injury of the cerebral cortex. The manner and degree of the dis¬ 
turbance of speech so produced differs greatly in differently placed 
structural lesions. Their study, although difficult, affords perhaps 
the best opportunity for analytic examination of the mental func¬ 
tions attaching to the neopallium in man. They form a theme too 
large and also too special to be entered upon adequately here. 

The “Motor” Cortex^ —Electrical stimulation, so useful a 
physiological agent in the case of nerve-trunks and many of the 
nerve-centres, fails in its application to most parts of the surface of 
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the pallium, es{)e(ially in the higher animal forms. From certain, 
however, of the areas of the cortex it does, and esi>ecially in the 
highest forms, evoke motor resi)onses with regularity. The main 
such area oi (ufdes in ape and man the “prc-central convolution” 
and is ( ailed the motor area. The movements evoked occur in the 
cro.ssed half of the body. The particular muscular field yielding 
the motor response differs for different parts of this area, and for 
each such part is fairly constant. Thus flexion of the arm will be 
excitable from one set of points, and extension of the arm from an¬ 
other set; opening of the jaw from one set; movement of the 
tongue from another, and so on. 'Fhe tojjography of the represen¬ 
tation of the different iiarts of the body is shown in fig. 17. 

One character of thc'se movements is that they lend to .spread. 
Thus when the jioint for fhe thuml) is stimulated the movement 
will begin in the thumb, then under continuance of the stimulus, 
may spread to the lingers, then to the wrist, the elbow and shoul¬ 
der, and even to the face and leg as well, .so that the musculature 
of all one side of the body may thus be simultaneously convulsed. 
'I'his spread is called the "inardi,” because it resembles a feature, 
termed by ffughlings Jackson, the “march,” in the epileptic 
seizure. .Strong and ])rol(>ng<‘d stimulation of a “motor cortical" 
point is apt to be followed by a clonic (convulsiva") .si)asm re¬ 
sembling that of the true epileptic seizure. The rc'presentation of 
certain fields of (he musculature of (he body is more liberal than 
that of others. Variety of movement rather than power of 
moNcnunt seems to demand extent of cortex. The cortical 
area for the thumb (gorilla and chimpanzee) is larger than those 
for the whole of the abdomen and chest combined. The cor¬ 
tical area for the tongin* (anthropoids) is larger than that for 
the whole of the nca k. Only in very few cases is the movement 
bilateral, f.e., both right and left, from unilateral cortical stimula¬ 
tion One of these rare instances is that of the vocal cords which 
bilaterally adduct (phonation). Another is that of the eyelids, 
which blink for both eyes. A condition for obtaining (he motor 
re.s|H)nses from this “motor" held of the pallium is that the nar¬ 
cosis under which the animal is necessarily placed at (he time 
of experimenting must not be too heavy. It is known from ob¬ 
servations in man by the surgeon (Harvey (’ushing and others) 
that no pain or indeed other sensation attaches to electric stimu¬ 
lation of the “motor cortex.” All that is felt, even in the. fully 
conscious person, is some perception of the movement which is 
evoked. If the narcosis go bc'yond inducing sleep of a natural 
depth, no visible resimnse to stimulation, however strong, is ob¬ 
tainable from the pallium, although sj)inal rellexes, e.g., the knee 
jerk, are still readily elicitable by their appropriate stimuli. 

It was at one time thought that the response on application of 
elec Irical currents to this cerebral surface was due to stimulation, 
not of (he coric'x itself, but of buncile.s of nerve-fibres under (he 
cortex. 'I'he distinction if existent would not be of much signifi¬ 
cance. because such tibres must issue from the cortex; that it is, 
however, some element in the cortex it.self which is excited may 
be rc:gardecl as established. Probably (he element in (|uestion 
is the large nerve-cell, of which numbers are scattered throughout 
this excitalcle held. Kach such large cell sends a long thread-like 
fibre down far beyond the confines of the forebrain it.self. These 
cells get severally into touch with the primary motor nerve-cells 
in the various .segments of the head and body. They form to¬ 
gether a direct path from motor cortex to the spinal cord, etc., 
th(‘ pyramidal tract. 

When this excitable held of the cortex was first investigated it 
was thought by some that it might prove to be as the immediate 
slarting-place of a path executive of “willed" cuts of movement. 
'I'he immediate and severe paralysis of “willed” movement, which, 
in man and the monkey, results from destruction of this excitable 
held of ox)rtex, supported such a view. But there follows in course 
of no long time a remarkable “restitution" of the “willed” move- 
mcMits, even in the man-like apes. And this is not due to vicarious 
functions on the part of the corresponding area of the opposite 
half of the pallium (Hraham Brown and Sherrington) or of the 
underlying striatum (Lashley). The inference is that other fields 
of cortex than the so-called motor and other routes than the 
pyramidal tract are capable of carrying out willed acts. 


That the movements excited from the “motor cortex” are 
produced via the fibres of the pyramidal tract seems clear; they 
are precluded by severance of that tract below the cortex. But 
that they resemble truly closely “willed” acts of movement is un¬ 
likely on .several grounds: (1) Severance of the afferent spinal 
roots supplying a limb although it does not impair the motor sup¬ 
ply of the muscles, etc., in the least, disturbs the willed move¬ 
ments of the limb, very greatly indeed, rendering them so inac¬ 
curate and wild as to be wor.se than u.sele.ss. The animal, e.g., 
monkey, soon relinquishes use of the “deafferented” limb alto¬ 
gether. Electrical stimulation of the field of the motor cortex 
corresponding with the deafferented limb nevertheless evokes in 
it all the movements normally so elicitable, and with no detected 
departure from the norrmil. The willed movements are grossly 
disturbed; yet the motor re.sponses of the “motor” cortex re¬ 
mains practically unaffected. (2) Degeneration experiments .show 
that the spinal terminals of the fibres (pyramidal tract) from 
the motor cortex are scattered actually among the ultimate motor 
cells themselves. I'he motor cortex presumably, therefore, makes 
direct .synaptic junction with the final motor cell which directly 
innervates the muscle. This simplicity of connection of the 
“motor” cortex with the nmscle could hardly provide for the 
complexity of a “willed” movement. But it accords with the 
further fact that under stimulation of the “motor'’ cortex (he 
rate of rhythm of response of the muscle follows the rhythmic 
stimulation of the cortex pari passu even up to iSo per sec. 
((,'ooi)er and Denny-Brown). Also (he time interval between de¬ 
livery of the electrical stimulus to the motor cortex and the re¬ 
sponse by the muscle is only 13a, which is less than the latent 
period for many spinal relle.xes ((.'ooper and Denny-Brown). 
(3) Recent observations indicate that the electrical and myo- 
grajihic behaviour of the muscles under motor-cortex stimulation 
denotes conflict of excitatory with inhibitory influence, simulta¬ 
neously exerted on the same muscle, The clonic after-action so 
characti'rislic of motor-cortex excitation seems traceable to alter¬ 
nating excitation and inhibition (Cooper and Denny-Brown). 
All this renders it unlikely that the “motor” cortex and the jiyram- 
idal tract descending from it to play upon the motor ner\e-cell.s 
yield of themselves, at least when excited artificially (/.e., elec¬ 
trically in experiment) movements truly re.sembling “willed” 
movements. 

Two patients offered opportunity while in a fully consi ious 
state for elicitation of movements of the right hand by electrical 
stimulation of the motor cortex (Cushing). As reported from 
their own introspection the reaction was attended by no sensation 
other than a secondary awareness of changed position of hand 
and lingers. With the anthropoid ape an impressive observation 
repeatedly noted is the seeming entire ignorance on the part of 
the animal, on its awakening from a “motor cortex” ablation ex- 
jieriment, of any disability precluding its performance of its 
willed acts as usual. Surprise at (he failure of the limb to exe¬ 
cute what it intended seemed indubitably the animal's mental 
attitude, and not merely for the first few minutes but for many 
hours. The animal was slow to realize the limb's inability. It was 
often many hours before repeated and various failures to exe¬ 
cute ordinary acts for climbing, feeding, satisfying its curiosity, 
etc., gradually impressed upon the animal that the usual services 
were no longer to be expected from the limb. Even after this 
lesson seemed to have been learnt an emergency would call forth a 
new attempt and surprise at failure as though the former experi¬ 
ence has been for the moment again forgotten. The impression 
conveyed is that the fore-running idea of the act intended is 
present and as definitely and promptly developed as usual. The 
surprise seems to argue unfulfilled expectation, and defect in the 
motor execution rather than in the mental execution of the act, 
raising the question whether the function of the part of the 
cortex (“motor”) ablated in such cases be not indeed infra-mental. 

For diseases of the brain see Nevropathology, Insanity, Skull: 
Anatomy, etc. 
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ANATOMY OF THE BRAIN 

The brain is (hat part of the central nervous system which is 
contained within the skull. It is (he seat of consciousness and 



Fig. I.—vertical section of skull showing the outer membrane 

PARTITION AND THE VENOUS CHANNELS THROUGH WHICH THE BLOOD 
IS DRAINED FROM THE BRAIN TO THE VEINS OF THE NECK, THE SECTION 
PASSES A LITTLE TO THE LEFT OF THE MEDIAN PLANE 

memory and it contains the receptive centres for various sensory 
impulses which come from the skin, joints, muscles and organs of 
special sense. It has the power of originating movements and also 
of controlling and co-ordinating the action of muscles which are 
primarily innervated by nerve cells in the spinal cord and lower 
centres of the brain itself. Further it has the faculty of correlat¬ 
ing the knowledge acquired by experiences, and of utilizing the 
deductions thus obtained for synthetic mental processes. 


General Structure. —It consists of an upper main part, the 
cerebrum, and a hinder small part, the cerebellum (figs. 7 and 4). 
The lowest part of the brain, the medulla oblongata, is continuous 
through the foramen magnum with the spinal cord. The brain and 
spinal cord constitute the central nervous system, whereas the 
nerves passing to and from the central nervous system form the 
periphrnil cnehro-spinai The nervous .•^v‘4em aNo in- 



CERLBELLUM REMOVED SHOWING MEDULLA. PONS AND MIDBRAIN 
The floor of the 4lh vcntru-.lc, or fluld-cont.Tinino cavity corntnunicnlino with 
the spinal cord, Is soon from behind. Note tho oiinins of the 4lh cranial 
nerves and the corpora quadripomina 

eludes certain nerve-centres and nerve-fibres which, without our 
coitscious knowledge of the processes concerned, control the vital 
functions of the body, such as the circulation of the blood and 
respiration. This system, since it acts to a large extent inde¬ 
pendently of the will, has been termed the nut anomic system. It 
includes the sympathetic and j)ara.sympathetic systems. Through 
communicating branches the brain is capable of intluencing organs 
which are sup[)lied by the autonomic system, e.g., the salivary 
glands and heart, both of which may be acted on by fear. Under 
ordinary circumstances, however, the functions of the internal 
organs are carried out in a rellex manner, and without the indi¬ 
vidual being conscious of the processes involved. 

The brain is invested by three membranes. If the membranes 
are removed its surface is seen to be moist and of a greyish-white 
colour. It is characterized by sinuous foldings of the superficial 
stratum or cortex. These arc the gyri or convolutions, and they 
are separated by grooves or sulci. The main part of the brain is 
.sub-divided by a deep longitudinal fissure into right and left 
hemispheres. The hemispheres are connected by transverse bands 
of nerve fibres called commissures. The largest of these crosses 
the middle of the great longitudinal fissure and is called the 
corpus callosum (fig. 4). In addition to the hemispheres and cere¬ 
bellum, the brain comprises the inter-brain or thalamenccphalon, 
the midbrain or mesencephalon, the pons Varofii, which forms a 
transverse bridge between (he two cerebellar hemispheres, and 
finally the medulla oblongata, which is situated below the pons 
and cerebellum and connects these with the spinal cord. 

Membranes of the Brain. —These are an outer, tough, fibrous 
layer, the dura mater; a thin, intermediate, web-like tissue, the 
arachnoid mater, and a soft, vascular inner covering, the pia mater. 

The dura mater (fig. i), lines the cranial cavity. On its outer 
surface are meningeal arteries and veins which serve for the nutri¬ 
tion of the bone. If torn in an injury to the skull an effusion of 
blood occurs between the dura mater and the bone, which, by 
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exerting pressure on the underlying brain, causes paralysis of the 
oiJposiLe side of the body The inner surface of the membrane 
which is in relation with the brain is smooth and moist. The dura 
mater also forms partitions between the hemispheres of the brain 
and cereljcllum. 'I’hese septa (hg. i ) are folds of the dura mater 
and consist of two layers, blended where they touch but separated 
along the aliaihcd borders of the septa to form venous channels 



OULLA OBLONGATA 

The iMtlon treveriat the Inferior olivary nucleut whioh connect* with the 
oppotite cerebellar hemitphere and ihows the podtloni of the oracila and 
cunoata nuclei, where tho sensory Impulses coming from the spinal cord 
and and the superficial arcuate fibres take origin 

or sinuses, by which blood and also excess of cerebrospinal fluid 
is drained from the brain into the great veins of the neck which 
carry it hack towards the heart. 

The secretion from the pituitary gland (lig. 4) is also carried 
away into the general blood stream by small venules, which open 
into the neighboring cavernous and inferc avernous venous sinuses 
(fig, I). Absorption of the cerebrospinal fluid is carried out, to a 
large extent, by small villous processes of the arachnoid mem¬ 
brane which jiroject into the venous sinuses and spaces of the dura 
mater, and are most numerous in the neighbourhood of the sagittal 
sinus (fig. i). If this absorption is prevented or retarded the in¬ 
tracranial pressure of the cerebrospinal fluid rises, and one form of 
hydrocephalus {q.v.) results. In old age the arachnoid villi enlarge 
to form Pacchionian bodies. Between the dura mater and the 
subjacent arachnoid membrane is an interval called the subdural 
space. It contains a small quantity of fluid which serves to lubri¬ 
cate the smooth inner surface of the dura rnaler. 

Beneath the dura mater is the arachnoid membrane, which is 
separated from the pia mater by an interval—the subarachnoid 
space. This is traversed by a network of delicate fibrous bands. 
The meshes of this network are filled by the subarachnoid cere¬ 
brospinal fluid, while the larger thin-walled cerebral arteries and 
veins covering the surface of the brain lie in the thin bands of 
fibrous tissue forming the net. 

The pia mater is the delicate vascular membrane which forms 
the immediate investment of the brain and dips down into the 
fissures between the convolutions. It contains the smaller arterioles 
and venules which supply the subjacent cortex of the brain. A large 
triangular fold of pia mater (velum interpositum) is included in 
the great transverse fissure lying between the corpus callosum 
and fornix above, and the roof of the third ventricle and optic 
thalami below (fig 4). This pyramidal fold contains the two 
great cerebral veins of Galen, which drain the blood from the 


interior of the brain. Vascular fringes at the margin of the fold 
project into the lateral ventricles, and similar fringes project from 
the under surface of the fold into the third ventricle. These 
fringes are the choroid plexuses of the lateral and third ventricles, 
and a similar choroid plexus is found in the roof of the fourth 
ventricle. They are covered by a secretory layer, called the 
choroidal epithelium, whose function is to secrete the cerebrospinal 
fluid. 

In the lower part of the roof of the fourth ventricle are three 
openings, a median, the foramen of Magendie and two lateral, the 
foramina of Luschka. These form a communication between the 
cerebrospinal fluid in the ventricles of the brain and that con¬ 
tained in the subarachnoid sp3ace. Obliteration of these openings 
by meningitis produces an obstructive hydrocephalus, in which 
the accumulation of fluid is entirely intraventricular. 

Ventricles.—These arc cavities containing fluid situated in 
the substance of the brain and lined by a thin membrane, the 
ependyma. The true ventricles are four in number, namely, the 
right and left lateral ventricles, which are contained in the 
cerebral hemispheres; the third ventricle, situated between the 
optic thalami, and the fourth ventricle in the hind brain. Each 
lateral ventricle is connected with the third ventricle by a small 
opening, the interventricular foramen of Monro; and the third 
ventricle is joined to the fourth by a narrow channel, the aqueduct 
of Sylvius (fig. 4). The fourth ventricle communicates l>elow 
with the central canal of the spinal cord and with the subarachnoid 
space by the foramina of Magendie and Luschka. 

The cerebro.spinal fluid, which is contained in the ventricles and 
subarachnoid .space, acts as a mechanical support to the brain and 
spinal cord; it al.so takes the part of the tissue-fluid and lymph 
found in other parts of the body. {See Neuropathology.) 

Medulla Oblongata.—This is situated in the lower and pos¬ 
terior part of the cranial cavity. It apj^ears to be a direct continu¬ 
ation upwards of the spinal cord, but differs from this in the 
arrangement of the fibres composing the nerve tracts and in the 
disposition of the grey matter. It contains the important vital 



Fig. 4.—MEDIAN SURFACE OF THE RIGHT CEREBRAL HEMISPHERE 
Th« section treverie* the corpus catlosum, the medulla oblongata, lowest 
part of the brain, and the pons varolii, which connects the cerebrum and 
oerebetium. The 3rd and 4th ventrloles are exposed with their oonneoting 
aqueduct of Sylvius; also the communication of the 3rd with the lateral 
ventricle by the interventricular foramen of Monro 

centres known as the cardiac, vasomotor and respiratory centres. 
These are situated in the lower part of the floor of the fourth 
ventricle (fig. 2). Longitudinal bundles of nerve fibres connect the 
medulla oblongata with the pons Varolii, and two diverging bun¬ 
dles of fibres called restiform bodies join it to the cerebellum. 
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'I'he principal longitudinal tracts which connect the pons with 
the medulla on each side are (r) the pyramidal tract, (r) the 
j)Oslcrior or median longitudinal bundle, and (3) the median lem¬ 
niscus or fillet. 

(ij The pyramidal tracts consist of motor fibres each of 
which descend from the motor area of the cerebral cortex 
through the internal capsule, midbrain and pons to the 
anterior part of the medulla (figs. 9 and 3). Here they form 
two parallel strands, one on each side of a median vertical 
groove. In the lower part of the medulla oblongata the greater 
number of the fibres of the pyramidal tract cross over to the 
opposite side of the spinal cord, where they form a bundle of 
descending fibres called the crossed pyramidal tract. The re¬ 
maining fibres are continued downwards on the same side of 
the cord as the direct pyramidal tract. Eventually these fibres 
also cross to the opposite side. (See Spinal Cord.) The cross¬ 
ing of the motor nerve fibres in the medulla oblongata is called 
the clecussttion of the pyramids; and since, with few excep¬ 
tions, all motor fibres, and also sensory fibres, cross to the 
opposite side, each cerebral hemisphere dominates the muscles of 
and receives sensory impulses from the opposite side of the body. 

(2) The median longitudinal bundles are paired tracts of nerve 
fibres, which connect the nuclei of origin of certain cranial nerves, 
on the same side of the brain, with one another, and also by 
means of decussating fibres with nuclei on the opposite side. 
Each bundle extends from the midbrain, through the pons Varolii 
to the lower part of the medulla oblongata. By means of these 
tracts the nuclei of origin of certain nerves controlling bi-lateral 
movements are correlated, e.g., the muscle which draws the left 
eye towards the median plane will act in harmony with the muscle 
which draws the right eye away from the median plane. 

(3) Each median fillet (fig. 4) is a longitudinal tract of ascen¬ 
ding sensory fibres lying close to the median plane, between the 
pyramidal tract and the median longitudinal bundle. The fibres 
of the right and left tracts cross the median plane, forming the 
sensory decussation. This lies above the level of the motor or 
pyramidal decussation. The median fillets thus carry the sensory 
fibres coming from one side of the body to the central ganglia 
of the opposite cerebral hemispAere. 

The sensory impulses coming from the spinal cord end in cell- 
stations in the medulla, the gracile and cuneate nuclei (fig. 3). It 
is from these that the superficial arcuate fibres, which pass to the 
cerebellum, and deep arcuate fibres (median fillet) take origin. 


The latter thus form one link or relay in the main sensory tract 
to the cortex. Immediately external to the pyramidal tract on the 
anterior aspect of the medulla is an oval swelling, the olive (fig. g), 
and external to this the inferior peduncle of the cerebellum, or 
restiform body. The olive lies over a folded lamina of grey mat¬ 
ter in the substance of the medulla (fig. 3); this is the inferior 
olive. It is connected with the opposite cerebellar hemisphere by 
fibres which cross the middle line and reach the cerebellum by 
means of the restiform body. The superficial origin of the lower 
cranial nerves from the 6Lh to the 12th is shown in fig. 9: the 
nuclei from which the motor fibres originate and those in which 
the sensory fibres terminate lie in the substance of the medulla 
and pons. Like the spinal nerves they arc connected by tracts of 
nerve fibres with the opposite cerebral hemisphere. 

Pons Varolii.—This (figs. 4 and 9) lies between the medulla 
oblongata and midbrain and forms a bridge which connei ts the 
two cerebellar hemispheres. It forms, by its posterior surface, 
the upper half of the floor of the fourth ventricle (fig. 2). It con¬ 
tains the nuclei of origin or termination, of the fifth, sixth, sev¬ 
enth and eighth cranial nerves. A conspicuous band of trans¬ 
verse fibres lies superficially and crosses beneath or ventral to the 
pyramidal fibres, which pass through the pons from the internal 
capsule and midbrain to the medulla oblongata. Some of the trans¬ 
verse fibres, however, lie more deeyily and intersect the longi¬ 
tudinal fibres of the pyramidal tract. Most of the transverse 
fibres arise from nuclei of the pons which are connected with the 
cortex of the frontal and temporal lobes of the cerebrum on the 
same side, and crossing the midline eventually reach the cortex of 
the opposite cerebellar hemisphere. The most important longi¬ 
tudinal tracts of nerve fibres traversing the pons are the pyramidal 
tracts, the longitudinal bundles, and the ascending sensory fibres 
of the median and lateral fillets. The lateral fillet is the main 
auditory tract which, arising from the terminal nuclei of the coch¬ 
lear nerve of the ear, ascends to the midbrain and internal genicu¬ 
late body. 

The Cerebellum consists of a central part, the vermis, and 
two lateral hemi.spheres. Each hemisphere is connected with the 
brain stem by three peduncles; (i) the inferior or restiform 
body of the medulla; (2) the middle or brachium pontis; (3) the 
superior or brachium conjunctivum. The last-named joins the 
cerebellum to the midbrain and conveys efferent fibres, leaving 
the cerebellum and ascending to the important red nucleus in the 
opposite side of the midbrain (fig. 6). 
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Thr rcrcbellum rorrclalcs sensory impulses from the internal 
ear, and also from muscles and other organs These efferent im¬ 
pulses which reath the grey matter of the cortex of the cerebellum 
are believed to pass thence to the dentate nucleus, a convoluted 
lamina of grey matter situated in the substance of each cerebellar 
hemisphere From this a relay of fibres ascends to the opposite 
red nucleus (scr below for Midbrain). The superficial surface of 
the cerebellum differs from that of the cerebral h<*misphercs. In 
jilact- of convolutions, the vermis and hemispheres of the cerebel¬ 
lum are crossecl by numc-rous transc’erse fissurc'S, which mark off 


! (fig. ^From these a relay of nerve fibres ascends through the 
medulla oblongata, and crossing in this to the opjiosite side of 
the brain, pa.s.ses as the median fillet through the pons and mid¬ 
brain to the thalamus of the brain. From the optic thalamus an¬ 
other relay of fibres carric*s the sensory impulses to the cortex of 
the brain. These fibres diverge as they traverse the white matter 
of the brain, thus forming part of the corona radiata. 

The part of the midbrain which lies xrnlral to or below the 
aqueduct forms the crura cerebri. These are two diverging limbs 


a series of fcdcis or folia. The general arrangement of the,se is seen 
in a median section through the vermis, whic'h presents a branched 
appearance called the arbor vitae. The surface of the cerebellar 
heiiiispheres and central lobe is subdivided into lobes and lobules 
by deep fissures, a full deseriiition of which must be sought in 
textbooks of anatomy. 

Microscopical Structure of the Cerebellum,—The cortex 
of (he cerebellum consists of a superficial stratum, the molecular 
laycT, an intermediate layer which contains the cell-bodies of 
branched I'urkinje ccdls (fig. 5 ), and an inner deep stratum, the* 
granular layer which rests upon the central white matter. The 
latter is formed liy medullated nerve-fibres which course to and 
from the grey matter. The Furkinjc? cells are remarkable for 
their large* si/.e and extensive connections. The cell-bodies are 
pc‘ar-shaj)ed and arranged in a single layer. ITom the outer end 
of each cell, processe,s ari.se which branch out in the molecular 
layc'r. 

'I'liese processes are the dendrites, and the branching takes place 
chiclly in a plane at right angles to the longitudinal axis of the* 
folium in which it lies. The dc-ndrites of the I’urkinje cells are 
intersc'c (c‘d at right angles by parallel fibre's which run in the direc¬ 
tion of the folium. 'I'hc'.se fil)res are derived from axons of the 
granule cells in the inner stratum of the cortex, which pass out¬ 
wards and divide in the moh'cular layer in a T-shafM.'d manner, 
into right and left branches. The bodies of the I’urkinje cells arc-. 



moreover, surrounded by a network of fibres which originate from 
“basket” cells in the molecular stratum; and their branches are 
also accompanied by delicate tendril or climbing fibres, whic'h are 
efferent nerve fibres from thc^ white matter. 

Although areas of the eerehellur cortex cannot be mapped out 
by respon.se of particular groups of muscles to electrical stimula¬ 
tion. it is possible on morphological grounds, by means of experi¬ 
mental work and by the tracing of tracts of nerve fibres entering 
the cerebellum, to locate areas of the cortex according to the fibres 
which they receive from particular part.s. Tlius it is generally ad- 
mitlc'd that the head and neck are reprc'sented in the anterior part 
of the* vcTinis, tlie trunk in the {)C)sterior i)art, and the limbs in the 
apical region of the vermis and hemispheres. References to liter¬ 
ature on cerebellar localization will be found in C. J. Herrick, Ati 
I ntroduction to Ncuroloi^y (1927) and H. Woollard, Recent 
Advances in Anatomy (loj;). 

The Midbrain (mesence[ihalon) connects the parts below the 
tentorium cerebelli (tig. 1) with the cerebral hemispheres above 
thc' tc-ntorium. It is traN’ersed by (he aqueduct of Sylvius (figs. 4 
and 6). The part which lies above thc aqueduct, called the roof 
l>Iate or tec turn, is subdivided by a crucial sulcus into four rounded 
svvc'llings. The.se are the colliculi or corpora quadrigemina. The 
upi)er pair of (he.se l)odies rc'ceives nerve fibres from the retina, 
which reacli (hem through thc optic tracts. I'hey are concerned 
in the regulation of the movements of the eye and in thc pui)illary 
retlexes. The lower pair serves as a cell station in the path of thc 
auditory impulses which i)ass from the cochlea to the cortex of 
(he temporal lobe. The grey matter in the roof of the aqueduct 
receives an important tract of nerve fibres from thc spinal cord, 
known as the spino-tcctal. 

A similar bundle', (he spino-thalainic tract, also traverses the 
midlcrain. both tracts convey the more primitive sensations of 
pain, heat and cold to the receptive centres in the brain. These 
have been described by Head as protopathic sensations, to dis- 
tingui.'ih thc'm from the finer and more recently evolved sensations 
of touch, which he terms epicritic. The latter ascend in the pos¬ 
terior columns ot the spinal cord to the gracile and cuneate nuclei 


Fig. 6.—TRANSVERSE SECTION THROUGH THE MIDBRAIN. SHOWING THE 
LEFT HALF OF THE UPPER PART. THE MOTOR FIBRES OF THE PYRA- 
MIDAL TRACT COURSE DOWNWARDS IN THE CENTRAL PART OF THE CRUSTA 

which ascend from the pons Varolii to the right and left cerebral 
hemispheres (fig. 9). The superficial part (crusta) of each crus, 
(fig. 0), consists of motor and sensory nerve fibres. The former 
con.stitutc a part of the great pyramidal tract which descends from 
the motor area of the cerebral cortex to the opposite side of the 
spinal cord. The sensory fibre.s i)ass from the frontal and temporal 
lobes to thc pons, and thence to the opposite side of the cerebellum. 
Behind, or dorsal to the crusta, is a lamina of pigmented nerve 
colls (substantia nigra) which separates the crusta of one side 
from the corresponding side of the tegmentum. The latter con¬ 
sists of two symmetrical halves, connected by a median raphe. 
'Phis is traversed by decussating fibres, thc greater number being 
thc cerebi'llar fibres already mentioned as issuing from the dentate 
nucleus, travelling by the superior peduncle to the midbrain, and 
then crossing to (he red nucleus of the opposite side (fig. 6). 

From this important nucleus a tract of nerve fibres descends to 
the spinal cord, where it forms connections with the motor cells 
in the grey matter of the anterior cornua. {See Spinal Cord.) 
This is the rubro-spinal tract of Monakow. The red nucleus is 
also connected with thc central ganglia of the brain. By means 
of these connections, it is believed that the cerebral hemispheres 
control, through the red nucleus and rubrospinal tract, thc more 
reflex movements carried out by the spinal cord, such as balancing 
movements and the maintenance of posture. If this controlling 
influence is interrupted, for instance by an injury to the mid- 
brain, involving the red nucleus, rigidity, known as decerebrate 
rigidity, arises from overaction of the mu.^des. It disappears 
from any particular group of muscles if the sensory roots of the 
nerves coming from the corresponding area are divided. 

In thc tegmental part of the midbrain are also situated the 
longitudinal association tracts, known as the anterior and posterior 
longitudinal bundles; and the fountain decussation of Mcynert, 
which connects nuclei in the superior quadrigeminal body of one 
side with the nuclei of cranial nerves of the opposite side of the 
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brain; finally, the midbrain contains the nuclei and roots of origin 
of the, third, fourth and part of the fifth cranial nerves, in the grey 
matter surrounding the aqueduct of Sylvius. {Sre Nlrvf.) 

Cerebral Hemispheres. —One of the most distinctive fea¬ 
tures of the human brain is the large size of the hemispheres and 
the high degree of specialization in the microscopical structure of 
the cortex. The surface of each hemisphere is, for descriptive 
purposes, subdivided into lobes and loliules. Certain fissures and 
lines which are arbitrarily drawn between these are employed for 
demarcating the boundaries of these areas. The names of the 
principal fissures and lobes are indicated in figs. 7 and 8, and it will 
only be necessary to draw attention to certain of the more im¬ 
portant. Thus the central fissure, or fissure of Rolando, is situated 
on the su[)erficial surface and separates the frontal from the 
parietal lobe. The lateral fissure or fissure of Sylvius marks off 
the temporal lobe from the parietal and frontal lobes. On the 
median surface (fig. 8) are the calloso-rnarginal, the parieto¬ 
occipital and calcarine fissures, which limit the frontal, limbic, 
parietal and occii)ital lobes. 

The central fissure marks the posterior limit of the important 
motor area of the cortex (fig. 17). Electrical .stimulation of par¬ 
ticular parts of this area produces definite movi'menls of groups 
of muscles, the action of which is normally initiated and controlled 
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Fig. 7 .—LATERAL ASPECT OF RIGHT CEREBRAL HEMISPHERE SHOWING 
THE FISSURES OF SULCI. AND THE BASILAR, TRIANGULAR. AND ORBITAL 
PARTS OF THE INFERIOR FRONTAL GYRUS 

by the part stimulated. Injury to the same part causes paralysis 
of the corresponding muscles. The cortex of the occipital lobe 
which surrounds the posterior part of the calcarine fissure is the 
visuo-sensory area for reception of visual impulses from the 
retina. The visuo-sensory area is surrounded by a marginal zone 
which extends on to the outer aspect of the occipital lobe, termed 
the visuo-psychic area. (See Vision.) 

The middle part of the first temporal gyrus and the adjacent 
gyri on the lower lip of the fissure of Sylvius are concerned with 


i.i 

hearing (fig. 7). The auditory nren of the brain receivis sen¬ 
sory impulses by way of the auditory radiation from the inferior 
corpus ciuadrigcminum and internal geniculate body of the same 
side. These, the lower auditory centres, are connected with the 
opposite ear by means of the lateral tilUt. 

The front part of the hippocampal gyru'^. with its book-like em! 
the uncus, is the higher ctirlical centre for the .sense of .smel! 



Fig 8 - MEDIAN SURFACE OF THE RIGHT CfREBRAL HEMISPHERE 
Illustration shows the gyrl anil fissures, nnd a section through tlio corpus 
callosum and fornix 

T'his is the mo.sl primiti\a; of the special senses. It is closely asso¬ 
ciated w'ith the sense of taste, and is lioth relatively and absolutely 
more highly developed in low'er types of vertebrate animals than 
in man (figs. 8 and 16). That part of the brain which is con¬ 
cerned in the sen.se of smell is called the rhinencephalon. In ad¬ 
dition to these, there is a large area behind the central fissure 
which extends forwards on to the motor area. This is the cutane¬ 
ous sensory, or tactile area (fig. 16, D). 

The ureas of cerebral cortex lying between the special and 
cutaneous sensory areas are believed to function as association 
centres between the different senses, and as centres in which the 
memory of associated sensations is stored. The prcfronttil region, 
which is more highly evolved in man than in any olhi'r animal, is 
connected by association fibres with all tlu; various sensory and 
motor areas, and more especially with that part of the adjacent 
motor area which is concerned with the movements of the eyes. 

It is therefore believed that this pari of the corle.x may control 
skilled movements which arc dependent on impulses n^aching the 
brain from the eyes, and which require close attention and a knowl¬ 
edge or memory of past experiences. I’or instance, such move¬ 
ments as those of (he lijis and tongue, or of the hand, which have 
given man the flowers of speech and of writing. If the ujiper and 
lower lips of the fissure of Sylvius (figs. 7 and 10) are scijarated 
a triangular area of submerged cortex will be. expo.sed. This is the 
i.sland of Reil, or Insula. It lies over the outer aspect of the cor¬ 
pus .striatum, and the lips of the fissure which overlap it are called 
the opcrcula insulae. In the human foetal brain, and the brains of 
most animals, this area of the cortex is e.xposed on the surface. 

The basal ganglia are three masses of grey matter embedded in 
the cerebral hemispheres (fig. 10). The basal ganglia consist 
of the optic thalami, the caudate and lenticular nuclei. The optic 
thalamus is a receptive centre for primary .sensory impulses, and 
an important cell station in the path of sensory fibres to the cere¬ 
bral cortex. The caudate and lenticular nucleus, with the white 
matter which surrounds the lenticular nucleus, form the corpus 
striatum. The white fibres lying to the inner side of the lenticular 
nucleus arc called the internal capsule, tho.se to its outer side form 
the external capsule. The former consists of sensory fibres pass¬ 
ing to the cortex, motor fibres of the pyramidal tract passing from 
it, and association fibres passing between the nuclei. 

The Cerebral Cortex is the stratum of grey matter which 
covers the central white matter of the hemispheres. It consists , 
of nerve cells, nerve fibres, and a supporting tissue—the neuroglia. / 
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Fig 9 - DIAGRAM OF THE BASE OF THE BRAIN, INDICATING POSITION OF THE IMPORTANT NERVES AND PARTS 


It rxhibils a (Ict’mitf stralifualion into layers of nerve cells and 
nerve fibres, In sections of the fri'sh brain, the main strata are 
easily recofTnizabIc by the unaided eye, and more especially so in 
the visual corle.x, or arc.i striata. Various zones may be dislin- 
|Tuish('(I in this way, and it is found that th(' naked eye appear¬ 
ances torrespoiul closely with the liner details revealed by micro¬ 
scopic preparations. A f^eneral idea of the disfiosition and appear¬ 
ance of the cell (‘lenients and nerve fdires will be ^Mined by refer¬ 
ence to fip. II, in which isolated cells are depicted on the left and 
the fibre systems on the right. 

It w'ill be noted that the superficial lamina, or outer fibre layer, 
is largely composed of nerve fibres running tangentially or parallel 
with the surface. Many of the.se libres are branches of the periph¬ 
eral processes of small and large pyramidal cells contained in 
the subjacent strata of the cortex; others are the terminal 
branches of nerve filires passing into the cortex from the white 
matter. These are t ailed cortit ipelal fibres, and originate from 
nt'rve tells in the central ganglia, tir from other parts of the cere¬ 
bral ttirtex The nerve fibres of the suiierficial lamina, and other 
strata in whit h the fibres are arrangt'd tangentially, serve as as.so- 
ci.ititin fibres, ctinneiting different areas t)f the cortex with one 
antilher, 'They alsti t tmnet t fibres conveying sensory impulses 
reaching the cortex frtim the central ganglia tir other parts with 
the cells whith give rise to the efferent or tnitgtiing impulses. Cer¬ 
tain of these efferent, ctirticifugal fibres spring frtim the basal ends 
of the large pyramidal cells of Hetz, present in the motor region 
of the cortex. They ctmrse inwards through the white matter to 
the internal capsule, where they converge to form the pyramidal 
tract. Other efferent fibres jiass, by tlie corpus callosum, to the 
cortex of the ojiposite cerebral hemisiiherc. 

In animals the degree of lamination and differentiation of the 
nerve-cells in the cortex appears to correspond with the stage of 
evolution attained by the jiarticular species. The cortex is thicker 
and more highly evolved in man and (he higher types of mammals 
than in lower forms Moreover, in the develo[)ment of the cortex, 
stratification begins about the sixth month of foetal life, when the 
convolutions first appear, and differentiation continues, not only 
during the later montlis of foetal life, but for a considerable period 
after birth. 'Ihe more superficial strata containing the pyramidal 
cells are (le\elojn‘tl late.si. and the human cortex is .specially char¬ 
acterized by the great development of these cells. 

Weight of the Brain. —'I'he weight of the brain varies with 
age, stature, body-weight, sex and race. It is also influenced by 


congestion of (he blood-vessels, degenerative changes and atrophy. 
At birth the brain weighs approximately 380 grammes, and is 
1 2-4% of the body weight. The entire brain, with the pia arachnoid 
of an adult British male, weighs approximately 1,409 g. or 49-6 
oz., and of a female, 1,263 g. or 44.5 oz. The average stature 
and bodyweight of the female, however, is less than that of the 
male, and when these factors, are allowed for the size and weight 
of the brain in the two sexes are approximately equal The influ¬ 
ence of age on brain weight is considerable. The growth of the 
brain is very rapid during the first three years, slightly less rapid 
up to the seventh year, when it is not far off its full weight. After 
this the increase is very gradual, its jirime being usually attained, 
in males, by the 20th year, and in females somewhat earlier. 
I'rom this jieriod onward, in both sexes, there is a continuous 
diminution in the average brain weight of, approximately, i*grm. 
per annum. 

Tall people have heavier brains than short, but, relatively to 
their height, short people have larger heads and brains than tall. 
Many men of conspicuous ability have had brains of large size, 
f’.g,, Cuvier (1,830 grm.), but on the other hand the brain of 
Anatole France, who died, aged 81, weighed, without the mem¬ 
branes, only 1,017 Prm.; by adding 60 grm. for the weight of the 
membranes, and 61 grm. to allow for shrinkage due to age, his 
brain may be estimated to have weighed, at the age of 20, no more 
than about 1,138 gnimmes. Nevertheless, averages calculated 
from groups, c.g., scholarship and prizemen, average, and beUw 
average ability, show statistically that there is a small, though 
measurable correlation between large size of head and a high in¬ 
telligence. The relation becomes still more apparent when the 
heads of the intellectual classes are compared with those of the 
lower classes, and more particularly the inmates of workhouse in¬ 
firmaries and congenital idiots. The microcephalic type of the 
latter may have brains weighing only 300 grammes. 

Development of the Brain. —The central nerv'ous .system 
originates as an axial thickening of the ectoderm covering the 
dorsal surface of the embryonic area. This is the neural or medul¬ 
lary plate and is continuous on each side with the ectoderm, which 
will become the epidermis. The edges of the neural plate soon be¬ 
come raised, so that the axial band is converted into a longitudinal 
groove. This is the medullary groove and already at its anterior 
end shows three enlargements which are separated by a couple of 
constrictions. These indicate the site of the primary divisions of 
the embryonic brain, namely;—the forebrain or prosencephalon; 
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midbrairi or mesencephalon; and hindbrain or rhombencephalon. 
There is also an indication on each side of the forebrain of the 
optic vesicle. 

The medullary groove later becomes converted into a closed 
tube, which is named the medullary or neural canal, by the folding 
inwards and union of its edges. The union commences in the re¬ 
gion of the neck and e.\tends headward and tailward. The lumen 



fMOM CUNNINOHAH, “TIXTiOOK OX ANATOMY' 


Fig. 10.—HORIZONTAL SECTION OF RIGHT CEREBRAL HEMISPHERE 
Diagram shows the relations of the Internal capsule to the thalamus and to 
the caudate and lenticular nuclei 

of this tube is dilated at one end to form the ventricles of the 


brain, while in the rest of its extent it remains narrow and forms 
the central canal of the spinal cord. As the margins of the medul¬ 
lary groove unite to form the medullary canal, a continuous lamina 
of epithelium grows outwards on each side of the spinal cord and 
posterior part of the brain. This is the neural crest. It afterwards 
becomes segmented, and gives origin to the sensory ganglia on the 
posterior roots of the spinal nerves, the sensory fibres of the .spinal 
nerves, and the ganglia and nerve fibres of the .sympathetic system 
It also takes part in the formation of some of the ganglia and 
nerve fibres of the cranial nerves. 

It is of interest to note in this connection that the hypoglossal 
nerve which, in the adult, is a purely motor nerve for the supply 
of the muscles of the tongue, in the embryo has a posterior or 
sensory root with a rudimentary ganglion upon it (Froriep). This 
afterwards disappears, but its temporary presence in the embryo 
indicates that the nerve was primarily composed of both motor 
and sensory fibres and that it is homologous with the spinal nerves. 

Early Stages. —In the early stages of development the brain 
presents certain flexures which involve the longitudinal axis of 
the neural tube. The first of these is the cephalic flexure, which 
is a forward bend round the anterior end of the notochord. It is 
followed by the cervical flexure at the junction of the brain with 
the spinal cord, which is also in a forward direction. Between is 
the pontine flexure, which is in the reverse direction and does not 


involve the whole thickness of the neural lube. 

The stage with three primary vesicli'.s soon becomes moililied 
by subdivision of the fori'brain into an anletior telencephalon and 
a posterior thalamencephalon; tlu* hiiulbrain also diciiles into the 
meteruejihalon and myelcnct'phalon 'I'he telencejihalon gix’es rise 
to the optic vesicles, olfactory lobes and hemisphere vesicles. The 
thalamencephalon forms the region oi the brain surrounding the 
imstcrior part of the third \enlricle behind the foramina of Monro. 
It includes the optic thalami geniiul.ite bodies. Ilie |)ineal organ 
and cerebral lobe of the pituitary body. 'I'lu' met encephalon 
comprises the pons X'arolii, part of the fourth ventricle, and lh<' 
cerebellum; the myelencephalon corresponds to the medulla 
oblongata. 

In transverse section the developing medullary tube is seen to 
consist of left and right lateral plates, between which is the cen¬ 
tral canal of the spinal cord. The lateral iilales arc- joined at their 
dorsal margins by a thin roof plate, and along their vi'iitral mar¬ 
gins by a similar thin door plate. These close in the ccaitral canal 
behind and in front. A cross sec tion of (he canal at this stage of 
develo|)mcnt is diamond-shaped, with the dorsoveiitral diameter 
much longer than the transverse diametc^r. 'I'lie wide angles on 
c‘ach .side of the diamond corresjKind to a longitudinal groove on 
the inner surface of each lateral jilate. 'rhis is (he .sulcus limitans 
and runs the whole length of the- spinal cord, ll is contiiuu-cl for¬ 
ward on the floor of the fourth ventricle, where it forms the fovea 
inferior and fovea superior (fig. j), and finally on to the sides of 
the aqueduct of Sylvius in the midhrain. 'I'lie groove is of great 
regional importance, as it marks off the ventral or basal jiart of 
the* brain and spinal cord, whic h gives origin to motor nerve filircjs, 
from the dorsal or alar part which receives the s(msor>' fibres. 

Further Differentiation.—A transverse section of the de¬ 
veloping neural tube also .shows three important xones. An inner 
or germinal zone; middle or mantle zone and an outer or marginal 
zone. 7 'he germinal zone is characterized by actively dividing 
nuclei. The middle zone forms the central grey matter of the cord 
and contains a large number of oval nuclei embe-dded in the sup- 
j)orting tissue. The marginal zone consists at first only of a fine 
network of supporting or neuroglial fibres, Later, it is traversed 
by white medullated fibres forming the columns of white matter. 

The.se zones arc present in the early .stage's throughout (he 
whole extent of the neural tube, but the primary relations are 
con.siderably modified in (he brain by the migration of nerve cells 
and nerve fibres from one zone into the other. Thus (he inner 
zone forms the ependyma or lining membrane of thc' central canal 
of the spinal cord and ventricles of the brain. In certain situations 
in the brain, however, it is invaginaled into the cavitic-s of (he 
ventricles, and modified so as to form the choroidal epithelium. 
Moreover, that part of thc grey matter which forms the cortex of 
(he cerebral hemispheres is situated on the surface of the brain 
and superficial to the white matter. This modification is brought 
about by the migration of nuclei from the mantle zone into the 
.superficial strata of the marginal or outer zone. While fibres may 
also invade the territory of the grey matter,, as in the formation 
of the internal capsule and pyramidal tracts. Portions of grey 
matter may thus be displaced from their original position, .so that 
the primary position of the parts becomes obscured. 

In the later stages of development the primary flexures of the 
brain become, to a large extent, straightened out, and the whole 
form of the brain becomes modified by the enlargement of the 
cerebral hemispheres. 

Hindbrain and Eoofplate. —In the hindbrain a remarkable 
change occurs in the position of thc lateral walls of the neural 
tube, whereby their dorsal margins formed by (he alar laminae 
become widely separated. Each lateral plate is rotated outward 
through an angle of 90^' by a hinge movc-ment, as in opening a 
book. The surfaces originally directed towards the median plane, 
thus become directed dorsally, and now form the floor of the 
lozenge-shaped fourth ventricle. The sulcus limitans still separates 
the basal (motor) and alar (.sensory) region, but these, mstead of 
being ventral and dorsal, are now internal and external (fig. 2.). 

The roof plate also becomes greatly modified, becoming thinned 
out and stretched so as to form a delicate epilheliaTlamina, which 
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is bJcncled with the overlying pia mater. A part of this mem¬ 
brane becomes infolded just behind the cerebellum to form the 
choroid plexus of the fourth ventricle. The anterior part of the 
roof plate with the adjoining portion of the alar lamina becomes 
thickened to form the cerebellum, which is thus connected with 
the .sensory tracts, and more especially with incoming impulses 
from the vestibular portion of the eighth cranial nerve. The 



AND CONNECTIONS OF THE NERVE CELLS ON THE LEFT. AND OF THE 
FIBRES ON THE RIGHT SIDE 

median and lateral openings in the roof of the fourth ventricle 
are formed, secondarily, by a breaking down of the epithelial 
membrane. The cerelirospinal fluid is thus able to pass from the 
ventricles into the spaces of the’Subarachnoid tissue outside. 

Midbrain and Thalamencephalon. —The midbrain in a lo 
mm. human embryo is characterized by the relatively large size of 
its central canal and its prominent position on the surface of the 
brain. At a later stage, owing to the growth through it of 
tracts of nerve fibres, from the cerebral hemispheres, cerebellum 
and pons V'arolii, the w.ills of the canal become greatly increased 
in thickness, and the lumen becomes relatively small (fig, 6 ). 
Moreover, in the later months of foetal life, the midbrain be¬ 
comes completely coverca! over and concealed by the backward 
growth of the corpus callosum and cerebral hemispheres. 

The thalamencephalon appears to undergo less change from the 
primary form of the neural tube than either the midbrain or 
hindbrain. It differs, however, in the absence of the basal or motor 


region, the motor functions of this part having been transferred 
to the motor area of the telencephalon. In the early stages of 
development the roof and lateral surfaces of the thalamencephalon 
are exposed on the superficial aspect of the brain. About the 
third month, however, the cerebral hemispheres, with the develop¬ 
ing corpus callosum and fornix grow backward over the thalamen- 
ccphalon, mesencephalon and cerebellum, carrying with them a 
covering of pia mater. This fu.scs with the pia mater covering the 
thalamencephalon so as to form a triangular fold, the velum intcr- 
positum, or tela chorioidea, from which the choroid plexuses of 
the third and lateral ventricles are formed. 

The hemisphere vesicles arc at first quite small and open by a 
relatively large aperture, the foramen of Monro, into the third 
ventricle. The latter is limited in front by a thin membianc, the 
lamina terminalis, so named because it at first forms the anterior 
end of the brain. Later the hemispheres grow forward on each 
side of it and it is left at the bottom of the great longitudinal 
fissure. As the hemispheres enlarge forwards, upwards and back¬ 
wards nerve fibres are developed between them, which cross in 
the lamina terminalis. These form the anterior commissure, the 
hippocampal commissure of the fornix, and the corpus callosum. 
The mode of devTlopment of the.se and of the fornix and septum 
pellucidum is indicated in figs. 4 and 8. 

Development of the Pituitary Gland (fig. 4) (See Duct¬ 
less Glands). —This body is composed of two parts; an oral or 
anterior lobe, which is glandular in structure, and a cerebral or 
posterior lobe compostal of neuroglia. The organ is piacsenl in all 
vertebrate animals, and is develoix'd very early, 'fbus in the 
human embryo of four weeks the oral portion aiipears as a flat¬ 
tened, flask-shaped diverticulum, the pouch of Rathke, which 
arises from the ectoderm of the primitive mouth ca\'i(y or stomo- 
dacum. This comes in contact with the neur.al ectoderm forming 
the floor of the third ventricle, behind the optic decussation and 
in front of the anterior end of the notochord. Later the neural 
ectoderm gives rise to a hollow diverticulum, the posterior lobe, 
which is connected to the brain by a funnel shaped stalk, the in¬ 
fundibulum (figs. 4 and 9). The infundibulum then becomes sur¬ 
rounded on the front and sides by the vesicular part of the poiu h 
of Rathke. That part of the pouch which comes in contact wn'th 
(he cerebral lobe is called the paraneural part or pars intermedia. 

The parts on each side which become applied to the infundibular 
part of the floor of the third ventricle are the lateral or tuberal 
lobes. The vesicular part of the pouch soon becomes cut off from 
(he roof of the mouth cavity by the degeneration of its stalk. 
.\bout the seventh or eighth week the vesicle becomes further 
modified by the outgrowth from it of numerous branching iiroc- 
sses which invade the surrounding tissue. The proce.sses are at 
first hollow and lined by epithelial cells. Later the mesodermal 
(issue between the processes becomes vascularized, and the lumina 
of (he processes and the main central cavity gradually become 
obliterated. The cavity of the posterior lobe also disappears, wiih 
the exception of a small recess in the floor of the fourth ventricle, 
which corresponds to the attachment of the infundibulum. In the 
adult the interior of the cerebral lobe is occupied by a loose net¬ 
work of supporting neuroglia, and contains no nervous tissue, 
except fibres of the sympathetic system which accompany the 
vessels. 

The meshes of the network contain a clear fluid. In the para¬ 
neural part or pars intermedia, the epithelium is frequently ar¬ 
ranged in the form of closed vesicles containing colloid material 
and this substance has sometimes been observed in the posterior 
lobe and in the region of the third ventricle, close to the infundi¬ 
bulum, more especially in those animals in which the lumen of the 
cerebral lobe persists and remains in continuity with the cavity of 
the ventricle. The origin of the pituitary gland presents one of 
the most interesting problems of comparative embryology, refer¬ 
ences to the literature on which will be found in any of the stand¬ 
ard works on zoology and embryology mentioned in the bibli¬ 
ography. 

Pineal Organ or Epiphysis. —The pineal body of the human 
brain is a small conical structure (fig. 4) which springs from the 
posterior part of the roof of the third ventricle and projects back- 
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wards over the superior quadrigeminal bodies. It consists of 
rounded epithelial cells which are arranged in an alveolar manner. 
Between the alveoli or follicles is a supporting tissue enclosing 
thin-walled blood vessels, and frequently containing also deposits 
of calcareous salts. The.se form small spherical bodies which show, 
on section, a concentric laminated structure. They are known as 
‘'brain saml” and in old subjects are commonly found also in the 
choroid plexuses, pia arachnoid and other parts of the brain. 

The pineal body of man is a vestigial organ which represents a 
more highly evolved apparatus in lower types of living vertebrates, 
and probably a still more highly evoK-ed apparatus in certain ex¬ 
tinct reptiles such as the Ichthyosaurus. In one living reptile, the 
Tualera, the pine.al apparatus consists of two distinct (Sphenodon) 
organs—a glandular organ, the epiphj'sis, which is the structure 
present in the human brain, and a sensory organ, the “pineal eye”; 
this is .situated in the parietal foramen, a central aperture in the 
vault of the skull, immediately beneath the scales covering the 
surface of the head. 

In some of the lower vertebrate animals the pineal organ is 
bilateral, and it is believed that the ancestors of vertebrate ani¬ 
mals possessed a pair of parietal eyes which may have been serially 
homologous with the paired vertebrate eyes. Transitional stages 
in the evolution of the pineal body from a bilateral to a mesial 
organ have been described by Cameron in the Amphibia. 

Comparative Anatomy.—In the lowest tyjDes of vertebrate 
animals, the brain is tubular in form and resembles an early de¬ 
velopmental stage of the brain in higher vertebrates. In the small 
lancelct or Amphioxus iq.v.) the brain consists of a median cere¬ 
bral vesicle, the cavity of which is continuous with the central 
canal of the spinal cord. In the larval stage, an opening lined by 
ciliated epithelium, the neuropore, lies at the bottom of a funnel- 
shaped depression, the olfactory pit. Viewed from the outside, 
there appears to be no distinction between brain and spinal cord. 


In front, at the pointed anterior end of the brain, is a median 
pigmented area. This is regarded as the rudiment of a mcHlian eye. 
A thickening of epithelium in the floor of the ventricle probably 
represents the infundibulum of the pituitary body. There are only 
two pairs of cranial nerves, both of which are sensory. 

Cyclostomes.—In the cyclostomes, of which the lamprey 
(FY-lromy/.on) may be taken as an exami)Ie, the brain is much 
more highly developed. There is a distinction into forehraiii, mid¬ 
brain and hindlirain. There are well developed eyes with optic 
nerves ending in optic lobes (fig. 12). In the larva the fibres of 
the optic nerves, in.stead of crossing to the optic tract and lobe of 
the opposite .side, as in higher vertebrates, appear to jxiss back 
to the optic lobe of the samL- .side. It is prol)al)lc, howev'er, that in 
the later stages of development a decus.salion of some of the deeper 
fibres occurs in the floor of the fourth ventricle. The forebrain 
presents on each side two hollow ve.sicles, namely, the olfactory 
lobe of large size, and a rudimentary cerebral hemisphere behind. 
The two cerebral hemispheres are joined across the median plane 
by the lamina terminalis, in which there is already evolved a 
small anterior commissure. 

On the dorsal aspect of the thalamcncephalon are two oval 
masses, the ganglia habenulae. The right of these is much larger 
than the left and from it a narrow stalk runs forward, to terminate 
in a minute pineal organ which contains vestiges of a pigmented 
retina and lens. A second pineal stalk which is even more vestigial 
than the right projects forward from the .small left ganglion. There 
is also an indication of an additional outgrowth in front of the 
pineal organ, the paraphysis. The pituitary body is formed from 
a single median pouch, the pituitary sac, which opens primarily 
on the ventral aspect of the head, between the olfactory sac in 
front and the primitive mouth behind. 

Later the pituitary sac sends out small follicular processes which 
fuse with the infundibulum and form, with the latter, the com- 
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pound i)ituitary gland. In the course of development the original 
openings of the pituitary and olfactory sacs are displaced from the 
ventral to I he dorsal a.spect of the head. Jn the hindbrain a rudi¬ 
mentary cerebellum is present, which api>ear.s as a transverse bar 
at the anfcriur boundary of the roof of the fourth ventricle. The 
choroifl plexuses arc well developed and consist of three invagina- 



Fic. t3.—DIAGRAM OF THE BRAIN OF A PORBEAGLE SHARK (LAMMA> 

The drawing &hows thu inner surface of Iho right half of the bralr^. which 
has been divided by a median longitudinal section. Thera is a remarkable 
unfolding of the wall of the oorebeliurn, a portion of which projects into 
the cavity of the 4lh ventricle 

tions, an anterior from the roof of the third ventricle, a middle in 
relation with the midbraiii, and a posterior from the roof of the 
fourth vent rif le 

Fishes..in the Selachia, viz., cartilaginous fishes, such as 

sharks, dog-fish and skates, the evolution of the brain is still fur- 



FlC. 14.—-BRAIN OF ALLIGATOR. WHILE THERE IS A CONSIDERABLE 
ADVANCE IN THE DEVELOPMENT OF THE CEREBRAL HEMISPHERES. THE 
CEREBELLUM IS NOT SO HIGHLY DEVELOPED AS IN THE SHARKS 
A. From above. B. From below. C. From the side 

ther advamed (fig. 13). The development is chiefly in the olfac¬ 
tory part of the brain and the cerebellum. Although the eyes are 
fully dcveioi)ed, .‘incU i.s probably the dominant sense, since the 


olfactory bulbs and tracts are enormous and project as large 
hollow outgrowth.s from each side of the forebrain. There is also 
a remarkable development of the cerebellum, more especially in 
the Porbeagle shark (Lamna), in which the cerebellar cortex is 
highly convoluted. The cerebral hemispheres arc much larger 
than in the lamprey, the corpora striata are developed, and a roof 
plate or pallium is present; but as yet there is no differentiation of 
cortical layers. There i.s only one pineal stalk. The fibres of the 
optic nerves cross one another without intersection of fibres. 

The brain of the Teleo.stei, or fishes ha\’ing a bony skedeton, 
is in some respects not so far advanced as that of the cartilaginous 
fishes. The cerebral hemispheres and olfactory lobes are small. 
'I’he optic lobes are, however, enormously developed, and the 
optic nerves cross one another without intersection of fibres. 

In the mud fishes, or Dipnoi, the brain is elongated and tubular 
in form, the olfactory lobes large, and the cerebellum small. The 
brain, as might be expected, resembles in some rc.spec(s that of 
the Amphibia. 

Amphibia and Reptilia. —In the Amphibia the brain is tubu¬ 
lar and does not show any distinct advance on the type charac¬ 
teristic of fishes, and in some respects, e.g., the development of 
the cerebellum, is distinctly inferior to that of Lamna. The olfac- 



FROM THE SIDE 

The cerebral hemispheres, optic lobes, optio tracts and cerebellum ere 
of large size. The olfactory lobes are less developed than in the fishes and 
reptiles 

tory lobes are large and in the frog’s brain are fused in the median 
plane. In the lamina terminalis is developed an anterior or ven¬ 
tral commissure, and above this a dorsal or hippocampal commis¬ 
sure. The formation of the latter corresponds to the appearance 
of a small mass of cells in the superficial stratum of the median 
wall of the pallium. This is regarded by Osborn as the first indi¬ 
cation of the hippocampal cortex. The epiphysis which is present 
in the larva disappears in the adult animal. There is a well de- 
veloijed infundibulum and h)rpophysis. The optic tracts and lobes 






BRAIN 


are of large size. The cerebellum appears as a small transverse 
bar in the anterior part of the roof of the fourth ventricle, and 
closely resembles that of the human embryo at the fourth week. 

In the Reptilia (fig. 14) the cerebral hemispheres are more 
highly differentiated. The mesial surface of each hemisphere 
shows an upper hippocampal zone, a lower olfactory tubercle, and 
an intermediate part, the paraterminal body or precommissural 



Fig. 16.—DIAGRAMS SHOWING THE EFFECTS OF HABIT ON THE BRAIN 
Animals dependent on the sense of smell have a highly developed olfactory 
region. Those which are dependent on the sense of sight, have a highly de¬ 
veloped and extensive visual area. In monkeys and in man there is a marked 
Increase In the prefrontal area, which is concerned In the visual control of 
skilled movements 

area. On the upper part of the outer or lateral surface is a limited 
area, termed by Elliot Smith the neopallium. This is the fore¬ 
runner of the large sensory and motor areas of the cortex which 
form the main part of the cerebral hemispheres in the higher mam¬ 
malia. Below the neopallium is the piriform lobe, which is olfac¬ 
tory in function and corrc.sponds to the uncus of the human brain. 
The corpora striata arc large, and there is an indication of differ¬ 
entiation into caudate nucleus, globus pallidus and putamen. In 
the Lacertilia the pineal organ is more highly developed than in 
any living vertebrate animal. There is, however, no evidence of 
its use as an organ of sight. 

Birds.—In birds (fig. 15), the cerebral hemispheres, optic lobes 
and cerebellum are large. The surface of the cerebral hemispheres 
is smooth, and their bulk depends largely on the great size of the 
corpora striata. The cerebellum consists of a large central lobe 
or vermis, crossed by a series of parallel fissures, and on each side 
a small but well-defined flocculus. The olfactory lobes are ex¬ 
tremely small, and, judging from the early development and large 
size of the optic vesicles and the optic nerves and tracts, vi.sion is 
the dominant sense. 

Monotremes.—In the lowest Mammalia, represented by 
Ornithorhynchus and Echidna, the cerebral hemispheres are 
greatly developed. They extend forward over the olfactory 
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lobes and backwards over the thalamencephalon, midbrain and 
cerebellum. Convolutions and fissures appear, 'rhere are a dorsal 
and ventral commissure, fimbria and gyrus dentatus. The cere¬ 
bellum is well developed, presenting numerous folia anil a con¬ 
spicuous flocculus. In the .spiny ant eater (Echidna), which is 
nocturnal in its habits, the optic nerves art cxlremel> .small, but 
there is an enormous development of the olfactory bulbs and 
tubercles. 

Marsupialia and Inscctivora.—In the Marsupialia the tyi3e 
of brain varies much, apparently according to the habits of the 
different species. Thus in the Tasmanian devil (Sarcophilus), 
described by Elliot Smith as an “offal eating animal.'’ there is an 
enormous development of the olfactory bulbs and region of the 
brain termed rhinencepbalon; in kangaroo.s (Macrupotlidae). there 
is a great development of the neopallium and cerebellum. 

The Insect ivora are remarkable for the very large size of their 
olfactory organs. In the mole the optic nerves and tracts and the 
su^wrior corpora quadrigemina are poorly developed. The influ¬ 
ence on the brain of change of habit in two members of the same 
family, the jumping shrew and the tree shrew, is strikingly de¬ 
picted in the illu.strations (fig. 16). (tl. Elliot Smith. Essnys on the 
Evolution of Man jiqj;].) d'he accompanying drawings of the 
brains of higher mammals, Tarsius .spectrum and the marmoset, 
show the increase in the visual, acoustic and tactile areas which 
has taken place in these animals, and especially in the latter, of 
the prefrontal and association areas. 

Higher Mammals.—'fhe surface of the brain in mammalian 
animals varies greatly wilh regard to the convolutionaiy pattern. 
In some the hemispheres are smooth, e.g., the manatee, the lesser 
ant cater and the marmoset; in others, highly convoluted, e.g., 
the whales and dolphins, and certain ungulates such as the ele¬ 
phant; others are intermediate in this re.specl. The degree of 
convolution is partly dependent on (he size of the body. As a rule 



Fig. 17 - DIAGRAM OF THE TOPOGRAPHY OF THE MAIN GROUPS OF FOCI 

large animals have highly convoluted brains; .small animals, 
smooth brains. There is also a definite relation between the num¬ 
ber of white fibres in the centre of the hemispheres and the num¬ 
ber of nerve cells in the grey cortex on the surface. 

In some animals, e.g., the Cetacea, with a highly convoluted 
pattern, the grey cortex is very thin. In the higher types of animals 
it is usually thicker and much more highly differentiated. The 
brain of the chimpanzee (fig. 17) closely resembles the convolu¬ 
tionary pattern of the human brain. In most apes there is an ex¬ 
tension forward of the peristriatc (visual) area of the cortex on the 
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outer side of the occipital lobe. This encroaches on and overlaps 
the parietal lobe and occipilo-parietal fissure. It thus produces a 
tran.sverse or lunate sulcus. 'I'his is the simian fissure or ‘‘affens- 
{lalfe,” and is represented in the human subject by a small and 
vs'irialile fissure (S. luudtiis) which usually lies some distance be¬ 
hind, and external to, the external parieto-occipital fissure and is 
not <-ontinuous with it. 'Hie human brain is distinguished anatomi¬ 
cally from that of the higher apes liy its large size and great 
development of the prefrontal region. It is also characterized by 
a much grc'ater complexity in the microscopical structure of the 
cerebral cortex. Mentally man is distinguished from the apes by 
the faculty of speech and by much greater power of reasoning, 
concentration and appre< iation See Mammalia; I*kimati:s. 

BiMLiooKAi'rrv. -I). J. Cunnineham, Texthonk of Human Anatomy; 
H. H. Donald.^’on, I hr drou th of Ihr firuin; ( 1 . Elliol-Smitfi, Essays 
on the Evolution of Man; V. J. Hernrk, .'!« Introduction to Neur- 
oloyy t4tfi i“d. i<)J7); E, Keihel and E. P. Mall, Manual of Human 
Emhrvoloyw vol. li.; T. J. I’arker and VV. A. Ilaswell, A Trxthook of 
Zooloyy, vol. ii ; Quoin’s Elements of Anatomy vol. iii., part i ; Cala- 
loyur of the Royal Colleye (if Suryeons, vol ii.; Nervous System (R. 
II. Hurne, fk Elliot Smith, W. L. II. Duckworth) ; H. Woollard, 
Recent Advatties in Anatomy (i(j27) ; E. Tilney, The brain from Apes 
to Man. (R. J. G.) 

BRAINERD, EZRA (i 844-192.4), American botanist and 
c'ducator, was born at St, Albans, Vt., I>c*c. 17, 1844. He gradu¬ 
ated at Middlebury college in 1864 and at Andover theological 
sc'minary in 18(17. Isnlc'ring the fac ulty of Middlebury college, he 
was predessur cd' rhetoric and English literature from 18O8 to 
1880 and professor of applied nrathematics and jibysiis from 1880 
to 1886. I-'rorn 1885 to ujoS he was president of the college. Ilc‘ 
made important contributions to the* geology and botany of \'er- 
mont. and through c'xtcuisicc' researchc's on the native species and 
their hybrids became* the foremost botanical authority on North 
American violets, llis experimental study ot hybridity as ex¬ 
hibited in violets is one of the* most valuable* as yet made for any 
group of North American plants, llesides a large number of 
scic’ntific papers, chielly botanical, he i»ublished The I'iolcts of 
North America (1921) and Some Natural Violet Hybrids of 
North America (19:4). He also coiitribi,ilc*d sections on violets 
to standard North American floras. He died at Middlebury, Vt., 
on Dec. 8, 1924. 

BRAINERD, a city of (cntral Minnesota, I’.S .\., on the* 1*' 
bank of the Mississippi river, ;it an altitude of 1.200ft., 128111. 
N N.VV. of Minneapolis: the* county seat of Crow Wing county. 
It is servc'cl by the Nhirthern Pacific and the Minnesota and Inter¬ 
national railways. Popul.ition in 11)40 was 12.071. Iirainc*rd 
is the mc*troj)olis of tlie C'ucuna iron range, which runs through 
the city, and of the agricultural poiiulation which is displacing 
tlie lumber-jacks and hunters of icjoo-io. The principal in¬ 
dustries are the railway shojis and tie-(rc*ating plant of the North 
ern Pac ific, and a piilj) and jiaper mill with a daily cajiacity of 50 
tons of jiulp and 45 tons of finished pajier. 

Within easy driving distance are 700 hikes and many .summer 
resorts. 

Iron was discovered thi*re in the year uiob. The 47 iron mines, 
many cif which are of the open-pit t\pe, are clustered around 
the villages of Riverton. Ironton, Urosby, Deerwood. Manganese, 
Trominald and Cuyuna, from 12 to 20 mi. N.E. of Hrainerd. 
lirainerd was settled in 1S70; was named after David Brainerd; 
and was chartered as a city in 1884. 

BRAIN-FEVER BIRD {Cuculus Varius), an Indian hawk 
( uckoo superficially resembling the Indian sparrow hawk. It takes 
its name from (he suggested effect of its constantly reiterated 
cries, lake (he hiuropean cuckoo {(/.v.), it is parasitic, the usual 
hosts being babblers (tye.). (G. F. Ss.) 

BRAIN, SURGERY OF. It is common knowledge that 
.surgery.as a w'hole was “released” by (he discoveries of Pasteur 
and Lister, so that (he remarkable technical achievements of the 
surgeon to-day are the result of no more than fifty years’ col¬ 
lective exiierience. Attention was at first focu.ssecl chiefly on the 
surgery of the abdomen and limbs, and so great and so rapid 
were the advances made in these spheres that something approach¬ 
ing technical perfection has been reached. The surgery of the 


brain made slower progress because the problems involved were 
of a much more intricate nature, ca.ses were fewer, and accurate 
diagnosis, an absolute pre-requisite for good surgery, more diffi¬ 
cult. The bony skull renders exposure difficult, access is often 
far from perfect, and a very small error in localization of the 
lesion suffices to mar the result. Add to this the fact that the 
tension inside the skull in tumour cases is greatly increased, so 
that the brain tends to bulge into the opening made and render 
exploration difficult, unless the pathological lesion happens to be 
superficial. 

The Closed Cranial Box. —The brain is enclosed within a 
bone capsule and enveloped in membranes which protect it and 
carry blood ve.ssels to it. A thin film of ccrebro-spinal fluid 
covers it, but normally so accurately does the skull lit (he brain 
that (he convolutions impress the bone, and a plaster cast of the 
interior of a dried skull reproduces faintly the pattern of thi* brain 
which once inhabited it. This fact has been of great value to the 
comparativi*- and palaeo-anatomist. In spite of this i lose titmept, 
there is normally no pressure of bone on the brain. As the brain 
develops and expands the bone is its servant and never its master; 
we no longer belicxe that the bone may stop growing before the 
brain is fully developed. Thus in a case of maldevelojiment of the 
skull with an immature brain within, we now believe the im¬ 
maturity of the brain to be the primary factor. Iiuisions through 
the bone with the object of releasing a sui)posc*dly imprisoned 
brain have* b(*en done in the past but without profit, for the inter¬ 
vention was based on wrong premises. 

It will be un(l(*rstood that there is very little room inside the. 
skull to accommodate any extra bulk, such as a tumour, abscess, 
collection of blood or fluid and indeed any such addition will in- 
\ariably produce recognizable effects. 

Trephining or Trepanning.—'I'he art of making openings in 
the skull was known to the ancients, as many recently recovered 
crania indisputably inform us, T'he methods employed havi^ 
been thi* subject of much speculation and argument, and seem to 
have rangt*d from attrition with flint implements to drilling and 
cross-hatching. By treiianation, an obsolescent word, we mean 
the making of a hole by chisel or gouge: by tr(*phining. the 
( Ulting out of a disk of bone by a special ring-saw. d'o-day the 
majority of surgeons u.se a drill and burrs, hand or electrically 
dri\en; great ingenuity is ])eing .shown in planning rajiid and safe 
methods. It might be thought that any competent surgical 
engin(*er could easily invent some power-driven tool which would 
rediKc* the time and effort required to cut a (lap of bone (which 
ought to be replaceable). The problem is far from simple, how- 
.•\er, a.s fhe dura mater adheres to the inner surface of the bone 
>ulfuiently strongly to necessitate much safe-guarding, for it is 
L*s.scntial that the brain and its coverings should remain un¬ 
injured. A number of clever apidianccs are in existence, but, as 
is often the case, the more ingenious the less generally useful 
are (hey. 

The ojieration in most general use to-day is that known as the 
“osteo-plastic flap,” where a flap of scalp and bone of large 
diameter is turned down and w'hen carefully replaced gives an 
excellent cosmetic result. The exposed dura mater is then incised 
and the convolutions laid bare. A tumour may at once be seen 
but if not the brain tissue is carefully probed to detect a difference 
in resistance. A cyst may thus be encountered and drained. It is 
urprising how little disturbance this gentle exploration causes if 
done at a well chosen spot. The whole procedure can be carried 
out under local anaesthesia. Brain tissue is absolutely in.sensitive 
and can be cut without the conscious patient being aware of it. 
'Fhe dura mater and vessels arc supplied with sensory nerves and 
it is only owing to this that headache is possible. 

The common subtemporal decompression is done by splitting 
the fibres of the temixiral muscle, boring or cutting through the 
bone, and enlarging the bony opening with nibbling forceps. The 
dura mater must be opened as it is so strong that, undivided, it 
will prevent the brain from prolapsing, and little or no relief of 
pressure will result. The pituitary gland tumour is attacked 
through a frontal flap or alternately through the nose after 
removal of the cartilage and bone in the nasal septum. 
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Head Injuries. —Head injuries arc increasing in numl)er owing 
to the development of mechanical transport and the accidents to 
all classes of the community which are its inevitable consequence. 
The skull possesses a considerable degree of elasticity and may 
be deformed for an instant by a blow without solution of con¬ 
tinuity {i.c., fracture). In that instant very serious damage may 
be indicted on the brain, the problem in physics being one of 
hydro-dynamics on a fluid and semi-fluid content in a rigid con¬ 
tainer. Very often the skull is broken, but the immediate out¬ 
look for the patient and the longer view of his future depends 
very little on fracture, per se, but much more on the extent of 
the brain injury. For various reasons the lloor or “base” of the 
skull breaks more readily than the cupola, and fractures of the 
cranial base are the common injuries. On the w’hole it may be 
laid down that objects of small mass and high velocity tend to 
{)roduce local injury of the skull (depressed fractures), whilst 
those of great mass and low velocity tend to defonn the skull 
as a whole and cause l)urs(ing fractures (Trotter and Wagstaffe) 
usually in the base but extending up from the point of impact. 
Treatment is essentially on conservative lines, except in depressed 
fractures. 

Ooncussion, a condition characterised by unconsciousne.ss and 
associated with shock, is the common result of severe cranio¬ 
cerebral injury. It varies in degree from momentary “stunning” 
(as when a boxer is knocked-out in the ring) to profound uncon¬ 
sciousness lasting hours or days. Delay in recovery is due to 
oedema of the l)rain. to (he occurrence of minute haemorrhages 
dotted throughout, or rarely to a large local effusion of blood 
(ausing cerebral compression. The oedema is best treated by 
hypertonic salines (see below), the effusion by operation which, 
be it noted, is only occasionally indicated. 

Gun-Shot Wounds and Stab Wounds. —^The only pathway 
by which a slab can easily reach the brain is through the roof 
of the orbit, and many cases are on record of accidental injury 
by (his route, for example, penetration by the ferrule of an 
umlirclla, fall on a spike and so on. The danger of infection is 
great if the patient immediately survives as he often does. 

In gun-shot wounds the great factor is the velocity and size 
of the missile. At short range the cranial capsule will positively 
burst in piece.s, just as water will be ejected from a tub by the 
passage of a high velocity bullet. If the dura mater is torn (as it 
will be save with glancing wounds or a spent projectile) infection 
ensues unless an immediate operation is undertaken to excise 
the wound in seal}) and bone and suck out spicules and diffluent 
brain matter. The projectile should be removed if it has not 
traversed too far but it must be most accurately localised by 
X-Rays first. The defects in the bone, results of gun-shot wounds 
and rarely of fractures, may call for closure by bone-grafts or 
celluloid plates (Sargent), but the wound.s must be long healed 
and sterile fir.st. 

Cerebral Compression.; —It has been remarked that any effu¬ 
sion or growth inside the .skull must soon compress the brain. 
'Fhe grey and white matter which constitutes the brain, though 
soft in texture, is incompressible as water (Monro-Kellie doc¬ 
trine), so that only the fluids circulating within it, blood and 
cerebro-spinal fluid, can be squeezed out. Severe headache is the 
earliest symptom, and continued violent headache in a previously 
healthy person is always suspicious. Vomiting is a common ac¬ 
companiment, owing to anaemia of the vital centres in the medulla 
oblongata. Congestion of the optic nerves is usually present and 
will lead to blindness if the condition is not relieved by removal 
of the cause or alternatively by the provision of an opening in 
the skull to reduce the pressure (decompression). 

Relief of Pressure. —The commonest cause of raised intra¬ 
cranial pressure is tumour of the brain, by no means a rare affec¬ 
tion. These growths produce local destructive effects from which 
the situation of the tumour may be deduced (disturbance of 
motion and sensation of various kinds). But their outstanding 
feature is the headache and general misery which they induce by 
developing in a confined space where there is no margin for any 
foreign or extra bulk. The local effects of brain tumours are dealt 
with elsewhere (see Neuropathology) as is their nature (see 


Tumours). For our immediate purpose the important fact is 
that the majority are gliomas, arising from the supporting stroma 
of the cerebral (i.ssue and possessing no capsule. This means that 
they c;mnot be enucleated without leaving tumour cells behind, 
Nor can a block-resection of sound tissue with the tumour en¬ 
closed be performed without inllicting severe and permanent dis¬ 
ability on the sufferer, though this has been advocated (Dandy). 
Fortunately many gliomas grow very slowly so that if the main 
ma.ss is removed relief for some time at least follows. Further, 
they show a tendency to degenerate into relatively benign cysts 
which may be tai>ped, and lastly, some tyjH's are si'usitive to 
irradiation by X-rays or radium. The endothelioma, on the 
other hand, is benign and once removed iloes not recur, but unfor¬ 
tunately many lie in inaccessible positions and are extremely dilTi- 
cull problems technically. I’ituitary tumours arc* also benign, but 
can rarely, if ever, be totally extiqaated, whilst tumours arising 
from the auditory nerve are in similar case; fragmentary removals 
give most .satisfactory results, and the patient often lives for 
years after the operation. 

All intracranial tumours for one reason or another t(*nd to 
interfere with vision, and indeed if left untreated, blindness is the 
almost uniform end. ()ju*ration to relieve pressure and save* sight 
must be undertaken early. (Generally the intervention will take the 
form of a decompression, a .sufiiciently wiiie opening being made 
in the skull and dura mater to allow the brain to bulge—a safety- 
valve as it were. Since (he bulging l)rain needs protection the 
opening is best made beneath (he temporal muscle (Cushing), 
and since haemorrhages may occur in the released area with con¬ 
sequent impairment of function the opening should be over a 
relatively “.silent” area, such as the right temporal lobe. Up to 
recent years little more than (his decompression was attempted 
hut there is a growing tendency now to attack in addition the 
tumour itself. Even if it shoukl be irremovable the resection ol 
bone over it wall allow more competent attack l)y post-operative 
radiation. It may be .said that the results of surgery so far as 
concerns i^crmanent cure leave much room for improvement, but 
the treatment of brain tumours is still relatively in its infancy. 
So far as concerns immediate relief from agonising headache, from 
failing vision and the like, the results are usually good. 

Hypertonic Solutions. —In very bad ca.ses (he patient may 
be comatose and operation is not always then desirable*, the brain 
(issue will veritably burst when the skull is opened so high is 
the tension. Such patients may be recalled to consciousness and 
better fitted for operation by the intravenous administration of 
hypertonic solutions. Wc* owe this advance to Weed and McKib- 
ben who advocatc'cl the use. of 15% salt solution intravenously. 
Fdfty to one hundr(‘d c.cs. “pulls over” the excess fluid from the 
cerebro-spinal network and sometimi‘S lowers tension remarkably. 
Gluco.se in .strength acts more .slowly but for a longer time. 
This type of physiological medication is proving helpful in the 
surgery of tumours, for the fact that they cause such huge ri.ses 
in brain pressure has militated against successful attack upon 
them. Were pressure normal, exploration and extirpation would be 
very much easier; hypertonic thcrapiy marks a step in the desired 
direction. 

Ventriculography. —A complete neurological examination 
calls for considerable co-operation on the part of the patient, and 
in those cases where a patient is too drow.sy and ill to pay much 
heed to questions or respond to requests it i.s .sometimes difficult 
to say just where a brain tumour may be. In such cases use may 
be made of ventriculography or cerebral pneumography. A small 
hole having been made, the lateral ventricle is i)unf(ured and cere- 
bro-spinal fluid drawn off, a quantity of air equal to the amount of 
fluid extracted is injected and an X-ray will now show the ven¬ 
tricles clearly outlined. Deductions as to the position of the 
tumour may be drawn from the shape of the ventricle. The 
method is not without danger and the interpretation of the 
X-rays is often puzzling. 

Brain Abscess. —Abscess of the brain u,sually forms by direct 
extension from a focus of disease in the skull, usually in an acces¬ 
sory air-sinus such as the mastoid antrum or frontal sinus. The 
•mortality is high because the infection tends to spread into the 
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.surrounding brain ti.ssuc as a soptic encephaliti.s. The chief 
Bite.s are the cerebellum and Icmporosphenoidal lobes. Sometimes 
ab.s<es.ses arise in the brain by lodjcement of septic particles from 
the luiij^s when purulent bronchitis (bronchiectasis; is present. 
Drainage of the abs(e.s.s is the only logical and succes.sful treat¬ 
ment, the result dernmeJing often on the nature of the infection 
rather than on fx^rfcction of technical skill. 

Epilepsy. —JacLsonian epilepsy, localized muscle group con- 
vulsion.s due to a circumscribed lesion of the motor cortex, has 
received much attention from surgeons. In those cases where 
there is indeed a focus of irritation, operation usually docs good 
but many apparent Ja( ksoniaii attacks are manifestations of ordi¬ 
nary epilepsy which has so far no disc overed ixithological basis. 

Facial Neuralgia.—There is no medical cure for trigeminal 
nc'uralgia; the only hoix; lies in some form of operation dt.*signed 
to block the jjassage of impulses along the nerve. This may be 
allained by alcohol injections, l)Ut after about a year (his need.‘; 
repeating for the nerve fibres regenerate. The only permanent 
cure is division of the senscjry root of the great ganglion of the 
nerve ((ias.serian ganglion;, a much less severe o[x*ration than 
the removal of the ganglion which was the custom a few years 
ago. It is often jjossible to save the fibres supplying the eye. It 
is usual to give alcohol injections first to accustom the patient to 
the idea of numbness, for in neuralgia cases the more cromplcte 
and lasting the anaesthesia obtained the more complete the cure. 
The deadening of the skin has no ill effects, but when the eye 
is totally anaesthetic it is very apt to become inOamed (neuro¬ 
paralytic keratitis) and reejuires carcTul attention. Protectiv 
glas.se.s must be worn out-of-doors. Sufferers from .severe neuralgia 
are usually well jirepared for any sacrifice to be rid of the pain. 
No deformity follows the (;perations. (G. J.) 

bniLiooRAi’ifY.—Sargent, Treatment of cerebral tumour, Seventh 
Inlematinnal C'ongress ol Surgery, Kapjiorts, i. 761 (n)i(>) ; Tiotter 
and Wag^laffe, “(iiin^liot Wtmnd.'^ of tlie Head,” OfJicial Ili.sicrv of the 
War (IVlediral Services Surgery of War) vol. 2, chap, i (i<)2i); 
Cushing, Studies in intra-cranial phvsiolo^y and surgery (O.xford, 

; iJandy, “Locali/ation or elimination of cerebral tumours by 
ventriculography,” Sur^., (ivn., Obst. (1920) ; (Jlivei ronu, Die Chirurg- 
isclie lir/tandiung dcr iichirntumoren (Berlin, 1927). 

BRAINTREE forms, with Hocking, an urban district, Essex, 
England; 45 mi. N.E of London by a branch line from Wilhan 
of the L.N E. ry. Pop. (193S) 14,800, Area jo. 6 scj.mi. The 
church of St. Michael is fine Early Engli.sh with later additions. 
The bishoijs of Luiulun liad formerly a palace here, but nothing 
remains. Silk and crepe nianufticlures have superseclecl that of 
woollen doth introduced by Flemish refugees from the pc-rsecu- 
tion of tlie duke of Aha, but iron workers, especially litters, are 
now more; numerous, 

BRAINTREE, a town of Norfolk county, Massachusetts, 
U.S.A., 34-5sc|.rn. in area, about ten m. south of Boston. Its 
villages (Braintree, South Braintree, Ea.st Braintree and Brain¬ 
tree Highlands) are served by the New York, New Haven and 
Hartford railroad. The population was 10,580 in 1920, of whom 
2.J.76 were fureign-ljorn whites; 1(1,378 in ICJ40 federal census. 
The assessed valuation of property in J940 was tj!25,000.000; and 
tlie manufactured jiroclucts in 1025 (chiefly shoes, nails, leather, 
rubber and woollen goods) were valued at $15,144,475, Braintree 
was incorporated in 1040, from land belonging to Boston, and was 
named after the town in England. In i 708 it was divided into the 
North Precinct (now Quincy) and the South Precinct. Quincy 
was separated from Braintree in 1792 and Randolph in 1793. 
Bog-iron was found here at an early date, and ironworks were 
established in 1O44. 

BRAKE, town of Germany, in Oldenburg, on (he left bank of 
the Weser, about halfwciy between Bremen and the mouth of the 
river. Pop. (1939) 10.987, It \vas for centuries the port of 
Bremen, but was largely super.sedecl by Bremerhaven. Shipbuild¬ 
ing and h.shing are curried on. 

BRAKE. A means of controlling the speed of a movement, 
or of totally arresting it. Nearly all brakes act frictionally, though 
the opposition of a piston in a cylinder can be applied for retard¬ 
ing purposes, coinerting the cylinder into an air-compressor for 
the while. Dynamic braking is another nou-frictioiial method, 


an electric motor being caused to run as a generator, so checking 
the speed of a vehicle or a machine, or causing a total stop. Most 
friction brakes act on revolving elements, as wheels or drums, 
but .slipper brakes pressing on flat surfaces are applied as for 
tramcars, mechanically or magnetically operated, and a pincer 
or forcep type grips each flank of a rack in some of the mountain 
railways. A rope also serves for the application of a brake device 
in a few cases. 

Band-brakes. —A highly effective braking action can be ob¬ 
tained by the coiling of a rope around a drum, as may be seen 
at any docks, a man holding the free end of the ro{3c, and allow¬ 
ing it to slip gradually. The more convenient application of this 
idea (a flexible steel band) is employed on winches, hoists, haulage 
and winding engines, cranes and motor vehicles; in order to in¬ 
crease the frictional effort and reduce heating, some kind of 
lining has to be fitted, as wood, leather, asbestos or one of the 
si>ecial compositions. The band fits externally in all ordinary 
examples, but when acfc.s.s of dirt, moisture and grit must be pre¬ 
vented, which is the requirement in motor-cars, an internal expand¬ 
ing type has the preference, the band being made in two or three 
parts, with a pivotal freedom. By the multiidication of power 
with a lever, plus the frictional effect of the band embracing a 
large diameter, a man by exerci.sing moderate force at a handle 
or treadle can hold a load of several tons, and pay it out slowly 
or quiddy by regulating his pressure. Fig. i may be noted to 
explain the essential features, the lever having its eye pivoted on 
a short shaft around which one end of the bainl is looped, while 
the other end is pinned a little way along the lever, being conse¬ 
quently pulled taut a.s the jjedal is depressed. A balance-weight 
at the tail end frees the band when the foot releases the lever. 

Electro-mechanical Brakes. —Electric cranes (jossess a simi¬ 
lar kind of band-brake, but with a system of levers arranged so 
that a weight applies the band, excepting while the crane is work¬ 
ing. As current is switched mi, a solenoid acts on an electro-magnet 
and pulls the lever; directly current is switched off, or fails from 
any cau.se, the weight as.serLs itself again. By a hand release 
mechanism lowering may be done, and automatic over-winding 
gear is usually fitted, which has the effect of applying the brake 
should the load be lifted too near the jib or girders. Not only 
the lifting motion, but slewing, derricking and travelling motions 
generally have electro-mechanical brakes, an important factor in 
high-siieed operation. 

Motor-car Brakes. —A s{x.*cial class of brake-drum arrange¬ 
ment is built into many cars, with duplex shoes; for instance, 



Fig. T.—THE SIMPLE BAND OR STRAP BRAKE. FOR CRANES, HOISTS. 
HAULAGE ENGINES AND OTHER MECHANISMS 

The driver, by preaslng on the pedal, la able to control speed or effect 
a dead stop. The lining U of wood, laather, or asbestos fabric, greatly enhanc¬ 
ing the grip 

the pedal actuates shoes in drums on the four wheels, while the 
hand-lever operates separate shoes in the rear wheel drums. The 
diagram (fig. 3), gives a face view of a dium, with the spring- 
closed shoes, and the cam which spreads them apart. Rigid rods 
usually transmit the power from the hand-lever or pedal, but 
;here is a class with steel ropes, termed a cable brake, forming 
he connection to the front and rear drums. Servo-mechanism 
operated from the gear-box works through clutchplates; first the 
rear brakes go on as the driver depresses the pedal, and then the 
lutch faces engage, and through levers augment the driver’s 
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effort, and also put on the front-wheel brakes. Or a connection 
is made to the engine so as to obtain suction on a piston in a 
servo-motor, the valve for this coming into use as the driver 
gradually applies the brake. Fig. 3 shows the system of levers in 
the Devvandre mechanism. As the jicdal is pushed over it draws 
lever A forward until the clearance between its boss and the pin 
B is taken up. the brakes going on by the pull of rod C, the top end 



Fig. 2.—THE EXPANDING BAND BRAKE USED IN AUTOMOBILES 
Thia brake can be enclosed and protected from dirt and moisture. The 
partial twist of tho cam forces the ends of the shoes apart and thus causes 
the friction-lining to grip against the Interior of the drum 

of which is really fulcrumed at the same spot B, though shown 
separated for clearness. Lever D now functions and places the 
suction manifold in communication with the brake cylinder, and 
the air is instantly sucked therefrom, setting the chain taut, and 
pulling over the bottom end of lever A. 

In the Westinghouse vacuum-servo system a brake cylinder has 
one end open to atmosphere, the other end communicating with 



Fig. 3.—DIAGRAM SHOWING PRINCIPLE OF THE VACUUM-SERVO BRAKE 
This form of power assistanoo is derived from the engine Induction pipe, 
the partial vacuum drawing a piston backwards In the vacuum-servo cylinder. 
The piston is connected by a chain to a lever in the brake mechanism. The 
act of beginning to apply the brake by hand, causes the piston to suck back¬ 
wards and complete the braking by power (By permission of “The Motor”) 

the engine induction-pipe through a control valve which regulates 
the resultant pressure on the piston. The brake levers are so 
devised that application of the brake pedal first brings the brake 
shoes into contact with the drums; then further foot pressure 
affects the control valve and opens the communication between 
induction-pipe and brake cylinder, thus causing the pressure of 
the atmosphere to move the piston and tighten the brakes still 
more. The braking force is directly dependent on the foot pressure. 


The Westinghouse power-brake acts by air from a small com¬ 
pressor or by gas from the explosion chamber of a petrol engine. 
The control may be exercised cither by foot-valve or hand-valve, 
and the brake-cylinder for each wheel is in the form of a pair of 
covers, one w’ith foot to bolt to the chassis. The cylinder diame¬ 
ters range from 7in. to i;in. according to weight of vehicle. 
Instead of a sliding piston, there i.s a flexible diaphragm (.vee 
fig. 4) that moves as the pressure conies through the pipe joined 
up at the back cover, and pushes the rod outwards. The latter 



Fig. 4.—CYLINDER AND DIAPHRAGM OF WESTINGHOUSE POWER BRAKE 
FOR MOTOR VEHICLES 

Brake power is supplied by compressed air, or by gas taken from tho explo¬ 
sion chamber of the engine cylinders and stored In a reservoir. On applying 
a hand or foot lever, the pressure Is admitted behind tho diaphragm, and 
so pushes out the piston-rod to operate the brake rigging 

connects to a reversing crank, and so to the brake-rod. There is 
a slotted link fitment to the existing hand-brake to make thi.s 
independent of the power-brake. Hydraulic power has the ad¬ 
vantages of simple flexible pipe connections to the wheels, and a 
perfectly compen.sated action, since the pressure is equal in all 
directions. The Lockheed system, which is fitted to numerous 
makes of cars, has a .small pump or master cylinder attached to 
the flywheel housing, forcing oil along pipes and through rein¬ 
forced rubber connections to a cylinder in each brake assembly. 
Two small pistons in each cylinder expand the brake shoes, as 
evident from fig. 5 (from a Brocklebank car). The shoes are 
pivoted at the opposite side of the circle, in the usual manner. 
The pistons arc i^in. in diameter, and the normal pressure is about 



on under pressure is supplied to the brake mechanism in each wheel drum 
and, entering between the two pistons, forces them ap.irt, so expanding the 
pivoted brake shoes 

loolb. per sq. in., rising to 3Solb. in emergency. The fluid used is 
a mixture of equal parts of castor-oil and ether, and certain 
stabilising ingredients added. 

Railway Brakes,—These comprise hand-lever brakes for small 
locomotives and trucks and wagons, screw and lever for vans 
and tenders, etc., steam for locomotives and sometimes tenders, 
Westinghouse air-brakes for whole trains, and vacuum brakes. 
The mixed system is also employed, an air-brake being used for 
the engine wheels, and vacuum for the train; or a steam-brake 
acts for the engine and vacuum for the train. A special valve 
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Fig 6 tNGINE FITTINGS FOR WESTIN6H0USE COMPRESSED AIR AUTOMATIC BRAKE 
The cssontiflis of Ihit tyUom are an air compressor and reservoir on the engine, and an auxiliary reservoir for each coach in the train. The 
brake is applied by roduclng the pressure In the brake-pipe, which results in a movement of pistons in the triple-valves, allowing some of the 
compressed air in the auxiliary reservoirs to reach the pistons of the brake cylinders, so pressing blocks on the wheels. A breakaway of tho 
train also causes the valves to net and apply the brakes 


('n;il)los Jiir and vacuum brakes lo act simultaneously, 
action commonly occurs on waKons and vans, levers eoupliiiK up 
the hand-lever to the brake shoes, and on small lorornotivt's; while 
the scrc'W and Ic'ver affords more power, and is self-lockinc, and 
serves for small locomotives, the (emders and some vans. Steam 
i.s applied largely in I he c;ise of driving whc'els, one cylinder 
actuating the rods for several shoes; a separate arrangement with 
flexible' connection is Irecjuently lit ted to bogies; or, as alterna¬ 
tive lo (hc' steam, the vacuum brake, or Westinghuu.se, takes 
charge of I he* engine wheels. 

7 'he Weslinghou.se aulomalic brake ojierates by compressed air 
furnished by a comprt'ssor on ihe engine, and stored in its main 
re.servoir 'I'he es.sc'niial parts include those indicated in Ihe 
diagram (tig. 6). commencing at. the steam stop-valve, supplying 
steam through the- air-c ompre.ssor governor. The last-named shuts 
off steam when the re(|uired air jiressure is reached. 'I'he com¬ 
pressor pas.sc's air into the main reservoir, which is directly con¬ 
nected by an isolating cock to the driver’s brake-valve. This 
allows Ihe air to pass through Ihe adjacent feed-valve, adjusted 
to automatically maintain Ihe dc'sired j)ressure in the hrakc'-pipe. 
Thence the' air Hows through fc'ed grooves in the triple valve and 
into the auxiliary reservoir, Kinaliy hose couplings connect up 
the l)rake-pi|K' throughout the train, with cocks to control the 
communication betw'c'en the vehicles. 'I'he brake is applied by 
reducing the pressure in the brake-piiK*, causing the i)istons of the 
triple valve to move, and allow some of the air in the auxiliary 
n.'servoirs lo gain access lo the firake cylinders. Release occurs 
on restoring the air pressure in the brake-jiipe, with the conse- 
(luence that the triple valves close communication between auxil¬ 
iary re.sc'rvoirs and brake cylinders, I'or electric railways the 
brake is much the same as for steam, the only difference lying in 
the method of producing cornpri's.sc'd air. 'I'he vacuum automatic 
brake' is dc'pc-ndc'nt on atmospheric pressure for its action, the 
brakes being normally keiit off by the stale of vacuum existing 
in the train-jiipe and cylinders. An ejector on the engine produces 
the vacyum and maintains it constantly. As there is vacuum both 
above and below the pistons in the brake-cylinders, the pistons 
fall by gravity and the shoes remain off. But when atmospheric 
air is admit tec] to the train-pipe, by the driver or guard, or through 
a break-away, it closes a ball-valve in the jiiston so as to seal the 
upper side of the cylinder, and exerts pressure on the lower side 
of the piston, forcing it upwards and actuating the brake rods. 
The two conditions apjx'ar in fig. 7, the first view showing the 


Hand ' stale with brakes off, the- .second with the* air represented by dots. 
The object of the "rolling ring” of rubber is to make a jierfcct 
joint or packing without friction, and the relea,se-valvL' serves 
to enable the brake to be released liy hand, 

Tramcar Brakes.—'I'he hand-brake which applies shoc'> (o the 
wheels of a tramcar suffers from limitations in regard to power, 
hence other .systems must be utilized in conjunction with it. 'I'lie 
rc'generative method (causing the motors to act as generators) 
imposes a powerful braking effect. Or this may be combined with 
the operation of slippers magnetically'dinging to the' rails (an 
alternative to mechanically-applied slippers), (hus affording axle 
braking combined with the powerful slijipcr drag. .And sometimes 
the niechani.sm includc's wheel shoe attachments, the drag of (he 
magnets causing an application of the wheel brake blocks. 'Fhe 
magnet coil is usually a large wire* coil having a small numbi'r of 
turns, while for certain conditions a supplementary shunt or tine 
wire coil is added, energized by current from thi' line. With shunt 
winding the car can be- brought completely to rest without having 
lo apiily the hand-brake. 

Other Types of Brake.—The hand-firakes arc utilised can 
hauling and winding engines, with pedal control, hut the alterna¬ 
tive is the “post'’ brake, fitted especially on large engines. This 
consists of two strong steel girders standing upright on each side 
of the brake-drum, and having wood blocks that press on a jior- 
lion of the periphery on each side; rods and levers perform Ihe 
tightening action. 'There are two drums on large engines, and the 
equipment includes hea\y weights and a steam-brake cylinder; 
Ihe overwinding gear takes care of the cage, and the brakes are 
sufliciently powerful to hold the engines against full steam. 

Magnetic brakes operate by a direct pull between friction discs 
or shoes embracing a cylindrical drum, controlled by an electro¬ 
magnet. The result is tpiick and positive, and finds use on 
certain classes of electrically-driven machinery. This type is dis¬ 
tinct from the electro-mechanical brake previously described. 

Weston brakes, also termed disc or clutch brakes, are worked 
either magnetically, or by end pressure obtained from a screw 
or hand or pedal gear. The brake contains a number of friction 
discs, all brought into contact simultaneously, and giving a high 
gripping jwwer which increases directly as the number of discs 
emfiloyed. This kind is much used on cranes. A “load" brake is 
me fitted to the heavier cranes, the movement of the load causing 
a sufficient freedom between the discs when lowering is being 
performed, but if the driving motor is stopped the friction 
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Fig. 7.—DIAGRAM OF THE VACUUM BRAKE; VACUUM CYLINDER SHOWING BRAKE OFF. AND ON 
The vacuum produced In the train-pipe and the brake cylinders, allows the pistons of the latter to fall and through lever connections pull the 
brake shoes off the wheels. To destroy the vacuum, atmospheric air is sent into the train-pipe, and pushes the pistons up, so appiying the brakes. 
A sirhilar result is brought about, if the train should part, by the breaking of the coupling pipes 


reasserts itself and lowering ceases, the driver thus having perfect 
control. 

Running-in brakes afford a means of imposing a load on an 
engine for a period, in order to bed down the bearings and piston- 
rings, in imitation of the actual service of the engine, but at a 
reduced speed. (For brakes used as dynamometers, see Dyna¬ 
mometer.) (F. H.) 

Brake Shoes for Wheel-Truing.—In making brake shoes for 
use on mining locomotive wheels pieces of ‘'feralun” or artificial 
corundum ((j.v.) are set in the mould, creating a shoe that will 
prevent the formation of false flanges on the wheel by constantly 
and uniformly grinding the wheels to the proper profile. The 
abrasive pieces must be set carefully to secure the desired result. 
With shoes of this type, braking efficiency is unimpaired and no 
time is wasted in keeping the locomotive in the repair shop for 
the purpose of wheel-truing. 

BRAKELOND, JOCELYN DE (ft. 1200), English monk, 
and author of a chronicle narrating the fortunes of the monastery 
of Bury St. Edmunds between 117^^ and 1202. He is known only 
through his own work. He was a native of Bury St. Edmunds; he 
serv'cd his novitiate under Samson of Tottington, took the habit 
in 1173, and became abbot's chaplain under Samson. The picture 
which he gives of his master, although coloured by enthusiastic 
admiration, is singularly frank and intimate. The unique interest 
of his work lies in the minuteness with which it describes the policy 
of a monastic administrator who was in his ow’n day considered 
as a model. 

Jocelyn has also been credited with an extant but unprinted 
tract on the election of Abbot Hugo (Harlcian ms. 1005, fo. 165), 
but from internal evidence this seems to be an error. He mentions 
a (non-extant) work which he wrote, before the Cronica, on the 
miracles of St. Robert, a boy whom the Jews of Bury St. Edmunds 
were alleged to have murdered (uSi). 

See the editions of the Cronica Jocelini de Brakelonda by T. Arnold 
(in Memorials of St. Edmund’s Abbey, vol. i. Rolls series, 1890), and 
by J. G. Rokew'ood (Camden Society, 1840); also Carlyle’s Past 
and Present, book ii. A translation and notes are given in T. E. 
Tomlin’s Monastic and Social Life in the Twelfth Century in the 
Chronicle of Jocelyn de Brakelond (1844). There is also a translation 
of Jocelyn by Sir E. Clarke (1907). 

BRAKEMAN, in the United States, the employee on pas¬ 
senger trains of the railroad who assists the conductor and is in 
charge of the brakes. The forward brakeman is expected to keep 
the signal appliances in good working order and the rear brakeman 
on many trains performs the duties of a flagman. The brakeman 


is expected also to help the conductor by announcing stations, 
helping passengers on and off trains and looking after their general 
comfort. He receives instructions from the train-master and is 
subject to the orders of the conductor whilt* on the train. He 
must pass a physical examination with sjiecial stress Laid upon 
eyesight and colour vision and must become familiar with signals 
and the terminology of train orders. Besides iiasscnger train 
brakemen, there are yard brakemen who couple and uncouple cars 
in making up trains in the yards, and brakemen on freight trains 
who as.sist the freight train conductors. In 1920, there were ap¬ 
proximately 927 brakemen per million of population in the United 
States. 

BRAMAH, JOSEPH (1748-1814), English engineer and 
inventor, the son of a farmer, was born at Stainborough, York¬ 
shire, on April 13. 1748. He worked as a cabinet-maker in Lon¬ 
don, where he subsequently started business on his own account. 
His first patent for some improvements in the mechanism of 
water-clo.sets was taken out in 1778. In 17S4 he patented the 
lock known by his name, and in 1795 he invented the hydraulic 
press. For an important part of this, the collar which secured 
water-tightness between the plunger and the cylinder in which 
it worked, he was indebted to Henry Maudslay, one of his work¬ 
men, who also helped him in designing machines for the manu¬ 
facture of his locks. In 1806 he devised for the Bank of England 
a numerical printing machine, specially adapted for bank-notes. 
Other inventions of his included the beer-engine for drawing beer, 
machinery for making aerated waters, planing machines, and im¬ 
provements in steam-engines and boilers and in paper-making 
machinery. In 1785 he suggested the possibility of screw propul¬ 
sion for ships, and in 1802 the hydraulic transmission of power; 
and he constructed waterworks at Norwich in 1790 and 1793. 
He died in London on Dec. 9, 1814. 

BRAMAH PRESS, the practical application of Pascal's law 
that tluids transmit pressure equally in all directions. Joseph 
Bramah, about 1796, was able to construct a succe.ssful press, 
using a small pump plunger and conducting the water to a ram 
of much larger area. Each portion of the surface of the ram equal 
in area to that of the plunger therefore receives a like pressure, 
the difference in the two total areas greatly increasing the ram 
pressure. A force of a few pounds acting on the pump lever can 
thus be converted into hundreds of pounds force at the ram. The 
hand-operated presses built on this principle are extremely 
numerous, for various pressing and forming processes as required 
in the book-binding, i)rinting. paper, leather, toltacco, tea, drug, 
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jewellery, eiiKineerinj^, .ind eledrital trades. When a larger in- 
btallaliori is rasiuired, (jr (he |j(jW( r'‘ are luKh, [)ower-(lr)ven pumps 
are employed, or (la supply is (aken from attumuiators or service 
mains \evcrthele-s. hand attualed pres>c,s can he had up to 
300 (ons power. J’ower at (ualed typci, comprise tbo.'C- for punch¬ 
ing,' and .shearing. ri\eiin^', flan^jing, forging, and bending, baling, 
burulling. railway wheel forcing, and .some .special fonub utilized 
in celluloid, (otton, tube, arul munitions manufacture. 



Hand opeiratcd bramah press, used in book-binding, printing. 
PAPER. LEATHER. TOBACCO AND SIMILAR TRADES 


Water Is drawn Into the pump through the valve, then forced, under pressure, 
through the pipe to the cylinder. Here, with its increased area and conse¬ 
quent Increased pressure, it actuates the press-ram 

'I'here are three methods now by wliit h (ost of working is 
le.ssened, by comparison with the ordinary pum}) or {iccumulator 
supply al)ove mentioned, (i) Water saving; by filling the press 
tylimler with ordinary sufiply and only turning on the pressure 
water at the moment of action, thus saving all the pressure water 
possible. (2) fitting three cylinders for a big press and using 
one, two, or three according to nt'ods, gi\ing, for instance, cither 
200, 400, or boo tons pressure. (3) Eliminating pumps and 
accumulators by the installation of a steain-intensitier. This con¬ 
sists of a large steam cylinder the piston of which operates a 
small hydraulic plunger, so tliat, for example, 150 lb. steam pres¬ 
sure can be made to gi^'e a In’draulic [iressure of 2) tons per 
square inch. 

BRAMANTE or BRAMANTE LAZZARI fr 1444- 

1514). Italiiiu architect and painter, whose real name was Donato 
d’Agnolo, was born at Monte-Asdrualtio in flrbino. lie studied 
painting proliably uncltT Manti'gna c^r Piero della Francesca and 
in Milan came under the inHuence of V'incrnzo Foppa. He appears 
to have studied architecture under Luciano da Laurano who was 
made chief archifi’ct at Urhino in 1468. He visited several of 
the towns of Lomliardy, executing works of various degrees of 
importance. He remained in Milan from 1476 to 1400 and seems 
(o have left for Rome about 1500. Aliout this time the Cardinal 
('araffa commissiotu'd him to rebuild the cloister of the Convent 
della Pace and introduced him to Pope Alexander VI. He began 
to be consulted on nearly all the great architectural operations 
in Rome, and executed for the pope the palace of the Cancellcria 
or chancery. Under Julius II. Hramante’s first large work was 
to unite the straggling buildings of the palace and the Belvedere 
bv means of two long galleries or corridors enclosing a court. 
Unfortunately the foundations were not well laid, and the whole 
is now so nmch altered that it is hardly possible to distinguish 
the original design. 


Besides executing numerous smaller works at Rome and Bo¬ 
logna, among which is a round temple in the cloister of San 
Pietro-a-Mon(orio, Bramantc was called upon by I’ope Julius to 
begin the rebuilding of St. Peter's. Bramante’s designs were com¬ 
pleted, and before his death he had erected the four great piers and 
their arche.s and finished the cornice and the vaulting of this 
portion; he al.so vaulted in the principal chapel. lie had. there¬ 
fore, laid down the main lines of the building. After his death on 
March 11, 1514, his design was much altered, in partic ular by 
Michelangelo. 

BRAMBLE: sre Blackberry. 

BRAMBLING {Fringilla montijringillo) , a finch (q.'c.) allied 
to the chaffinch but slightly larger and with a more forked 

tail. Breeding in high northern latitudes, the brambling has a wide 
range in (he old world and occurs in Great Britain as a winter 
visitor, where it is found about bramble thickets. It looks like a 
chaffinch, but has a con.s()icuous while rump, in flight, an orange- 
buff breast and brown (winter) or blacki.sh (springj head. Acci¬ 
dental on the Pribilof Islands. Alaska. (G. F. Ssj 

BRAMPTON or BRANDON, Sir Edward. Anglo-Jewish 
adventurer of the 15th century. Horn in Portugal of Jewish 
parentage, he came to Englancl in maturity and was bapLued 
under the auspices of King Edward IV., whose name he adopted. 
From 14O8 to 1472, with a brief interval, he was an inmate of 
the Domus Conversorum in London, with an allowance of i^d. 
a day. Subsequently, he entered public life, receiving a series 
of military appoinlmenls, and being rewarded with grants of 
land and of mercantile pri\'ilcges. In 1482 he was appointed 
captain, keeper, and governor of Guernsey, which office he re¬ 
tained until the fall of the Lancastrians. He became n zealous 
partisan of Richard HI., by whom favours were showered upon 
him, and was knighted in 1484. After the accession of Henry 
VIL, he retired, first to the Low Countries, and then to Lisbon. 
At Middelburgh, there entered into his service a Flemish youth 
named Perkin Warbeck, who later, when he made his bid for the 
throne of England, made full use of his master’s recollections of 
the court of PMward IV, In 1488, Brampton is found, incredibly 
enough, again resident in the Domus Conversorum in London: 
but he afterw'ards went back to Lisbon, where he entertained the 
English emba.s.sage in the following year. Through their medium, 
apparently. Sir Edward Brampton received a full pardon from 
Henry VIL in 1480, and returned to England. A son of his was 
knighted bv the king at Winchester in 1500. 

(C. R.') 

BRAMPTON, HENRY HAWKINS, Baron (1817-1Q07». 
English judge, was born at Hitchin on Sept. 14. 1817. Called to 
the bar at the Middle Temple in 1843. he joined the old home cir¬ 
cuit and took silk in 1859. He was counsel in many of the famous 
trials of the reign of Queen Victoria; for example, in the Simon 
Bernard case (the Orsini plot); Roupdl v. Waite; the Overend- 
Gurney prosecutions; the convent case Saurin v. Star, r86g; the 
two Tichbome trials (1871-74) {see Tichborne Claimant. 
The), and the will case of Sui;de?i v. Lord St. Leonards. Hawkins 
was raised to the bench in 1876, and as.signed to the then exche¬ 
quer division of the High Court, not as baron (an appellation 
which was being abolished by the Judicature Act), but with the 
title of Sir Henry Hawkins. He was a great advocate rather than 
a great lawyer. His knowledge of criminal law was intimate, the 
reputation he gained as a “hanging” judge making him a terror to 
evil-doers. One of his earliest murder trials—the Penge case, The 
Reg. V. Staunton and Rhodes (1878),—aroused great controversy; 
four persons, two of them women, were sentenced to death but re¬ 
spited. one (Alice Rhodes), receiving a full pardon. For his con¬ 
duct in this case, and, indeed, for the general tenor of his judicial 
career, he has been severely criticized by one of the greatest ad¬ 
vocates of the Bar, Sir Edward Clarke, who was counsel in that 
case (see The Story of My Life, by Sir Edward Clarke. 1918). 
In 1898 he retired from the bench, and was raised to the peerage 
under the title of Baron Brampton. He frequently took part in 
determining House of Lords appeals. Brampton died in London 
on Oct. 6. 1907. His own Reminiscences (1904. 2 vols ), ed. by 
Richard Harris. K.C.. do Lord Brampton less than justice. 
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BRAMPTON, a market town of ( umberland. EiiKland, lo 
mi. E.N.E. of Carlisle, on a branch of the London and North 
Eastern railway. Population (kbsD 2,635. It is situated in a 
narrow valley opieninR upon that of the Irthinp. Two miles N.E. 
of Brampton is the castle of Naworth built in the reign of Edw'ard 
III. Overlooking a deep wooded ravine, with streams to the east 
and west, the great quadrangular castle was naturally defended 
except on the south, where it was rendered secure by a double 
moat and drawbridge. By marriage in 1577 with Lady Elizabeth 
Dacre it pa.ssed into the hands of William Howard, afterward 
lord warden of the Marches, the ‘ Belted Will’’ of Sir Walter Scott 
and the border ballads, who acquired great fame by his victories 
over the Scottish moss-troopers. The castle is the property of the 
earl of Carlisle and has numerous fine pictures. 

Not far distant is Lanercost Priory, where in 1160 an Augu.s- 
(inian monastery wa^ established. In 13ri Robert Bruce and 
his army were quartered here, and the priory was pillaged in 1346 
by David, king of Scotland. From this time its pro.sperity declined 
until its di.ssolution by Henry VIII. The Early Engli.sh church 
has a restored nave, but retains much fine carvdng. The chancel is 
ruined, but the interesting ciw’pt is preserved. Brampton has an 
agricultural trade, small breweries, and manufactures a little cotton 
and tweed, but the majority of the population find employment as 
(oal miners and metal workers on the neighbouring coal field. 

BRAMWELL, GEORGE WILLIAM WILSHERE 
BRAMWELL, Baron (1808-1892), English judge, was born 
in London on June 12, 1808, being the eldest son of a banker. 
He was educated jirivatcly, and after two years in a bank, was 
admitted as a student at Lincoln’s Inn in 1830, and at the Inner 
Temple in 1836. At first he practised as a special pleader, but was 
called to the bar at both Inns in 1838, In 1850 he was appointed 
a member of the Common Law Procedure Commi.ssion, which 
resulted in the Common Law Procedure act of 18c;2. This act he 
dnifted jointly with Mr. (afterwards Mr. Justice) Willes, and thus 
began the abolition of the system of special pleading. In 1851 Lord 
Cranworth made Bramwell a queen’s counsel, and the Inner 
Temple elected him a bencher. In 1853 he served on the royal com¬ 
mission lo en(|uire into the assimilation of the mercantile laws of 
Scotland and England and the law of partnership, which had as its 
result the Companies act of 1862. It was he who, during the 
sitting of this commission, .suggested the addition of the word 
“limited” lo the title of comiianies that .sought to limit their 
liability, in order to prevent the danger to persons trading with 
them in ignorance of that limitation. As a queen’s counsel Bram¬ 
well enjoyed a .large practice, and in 1856 he was raised to the 
bench as a baron of the exchequer. In 1867, with Mr. Ju.stice 
Blackburn and Sir John Coleridge, he was made a member of the 
judicature commi.ssion. In 1871 he refused a seat on the judicial 
committee of the privy council. In 1876 he was raised to the 
court of appeal, where he sat till the autumn of 1881. His de¬ 
cisions were always clear; he had a straightforward manner and a 
gift of trenchant speech. Among his important judgments arc 
Ryder v. Wumbwell (L. R. 3 Ex. 95 ); R. v. Bradshaw ( 14 Cox C. 
C. 84); Household Fire Insurance Company v. Grant (4 Ex. Div. 
216); Slonor V. Fowlc (13 App. Cas. 20); The Bank of England 
V. Vagliano Brothers (App. Cas. 1891). Upon his retirement in 
1881, 26 judges and a huge gathering of the bar entertained him 
at a banquet in the Inner Temple hall. In December of the same 
year he was raised to the peerage. Politically he was a strong 
individualist and opposed to what he called “grandmotherly legis¬ 
lation,” and sat in appeals to the House of Lords. Bramwell died 
on May 9, 1892. 

His younger brother, Sir Frederick Bramwell (i8i8-'i905), was 
a well-know'n consulting engineer and “expert witness.” 

BRAN, in Celtic legend, the name of (i) the hero of the Welsh 
Mabinogi 0} Branwen, who dies in the attempt to avenge his 
sister’s wrongs; he is the son of Llyr (=the Irish .sea-god Lir), 
identified with the Irish Bran mac AUait, Allait being a synonym 
of Lir ; (2) the son of Febal, known only through the 8th century 
Irish epic, The Voyage of Bran (to the world below); (3) the dog 
of Ossian’s Fingal. 

See Kuno Meyer and D, Nutt, The Voyage of Bran (1895). 


BRAN, till- material obtained fr(»m the outer coal of cereals; 
the ground husk of grain. It is used largely as a feeding stuff for 
horses, cattle, and iioultry and for packinu and in cle.ining and 
polishing goods. It is used also as a human fooil, especiall\’ as an 
aid to digestion, either alone or with llour to make niutfins and 
brown bread. The digestilile matter in 1 .ooo 11 ). of wheaten bran i^. 

Nitroi'cnou.s suBstaners . . no 11> 

Fat - . . .... .'7 " 

.SoliiBlr rarBolivilraUs .(. ri 

lMl>rr. 

Total orgamV inattn . . ';S; " 

'bus the nitrogenous content is approxini.ilcl\- that of wlie.it or 

BRANCH, a limb of a tree; hence :iny olTshoot. c 1,’. of ,1 
river, railway, etc., of a deer’s antlers, of a famil\' or gtaiealogii :il 
tree, or a subdivision or department, as in "a biMtith of learning" 
(Fr. branche, late Lat. braitca, ;m animal's paw). I'he phnise, to 
destroy “root and branch,” meaning to destroy utterU' was made 
famous in 1641 by the so-called “Root and Branch” Bill {see 
('komwki.l. Oi.ivkr; Clakkndon, Enw akd HydI'. isr Eakl of). 
Among technical senses of the word “br.inch” are the certificate 
of proficiency given to jiilols by Trinity House and, in siege craft, 
a length of trench forming part of a zigzag tipprotich. 

BRANCHIOPODA, one of the subclasses of the (’rustarea 
(q.v.), comyirising some of the most primitive existing forms of 
the class, distinguished by the tlattened, Icaf-likc form of the limbs. 
Although, like most Crustacea, they cannot be said to have any 
jiopular English name.s, various members of the group have been 
distinguished by writers on natural history as fairy shriTn|)s, tad- 
])ole .shrimps, clam shrimps and waler-llcas. Nearly all of them 
are inhabitants of fre.sh waiter, and they are rcmark,'ible for the 
prevalence of parthenogcne.sis (reproduction by unfertilized eggs) 
and for the fact that the eggs resist desiccation and can survive 
for long jieriods in the dry stale. Owing to this they often make 
their ajipearance in numbers in rain ])ools, even in dry countries 
where for long periods no aquatic life is possible. 

The members of the five orders named below differ much in 
structure. Tho.se of the first four orders are ch.iracterized by the 
large number of .somites, the general uniformity of the trunk- 



FlG. t.—MALE OF ONE OF THE FAIRY SHRIMPS (URANCHINECTA PALU 
DOSA), A MEMBER OF THE ORDER ANOSTRACA (THIS MALE IS OF MAXI¬ 
MUM SIZE. X 3) 

It has a circumpolar distribution and occurs in stagnant, shallow pools. 
The claspers of the male are formed from the second pair of antennae 

limbs, and, in the living species, by the tubular form of the heart 
and the “ladderlike” arrangement of the central nervous system. 
The.se characters arc very primitive, hut on the other hand the 
[laljiless mandibles and the reduced maxillulac and maxillae are 
more specialized than tho.se of some otlier Crustacea. 

The Ano.straca have no carapace and the fully segmented body 
is almo.st wormlike. The males are distingui.shed by the modi¬ 
fication of the antennae into large and comjilicnted claspers which 
are used for holding the females. The eyes arc set on movable 
stalks. Most Anostraca like the “fairy shrimp” {Branch inert a) 
inhabit rain pools and other temyiorary act umulations of fresh 
water, but the “Brine-shrimp” (Artemia) is found in the brine of 
salt pans in which sea w'ater is exposed to evaporation by the heat 
of the sun for the manufacture of salt, and in salt lakes in w'hich 
the brine is so concentrated that fev\^ other animals can live in it. 
such as Great Salt Lake, Utah. Brine shrimps are found through¬ 
out the world wherever conditions are suitable. Specimens from 
different localities differ considerably, but it has been shown that 
many of their variations are directly correlated with the degree of 
salinity of the water and probably many of the forms described 
arc variants of a single cosmopolitan sj^eries. Brine shrimps are 
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iho o/ily Ano-'ra( ,'i known lo he {)arthcn(Ji?cne(ic. some colonies 
ton^i^llnK entirely of females. Most Anosfraca are of small or 
moderate si/-e; f'iani atnoriK them i^ Branchinccta Rifias from 
(frand Coulee, Ore . a full in. lony, ecjualling the reproduction 
(fiU. I I of li palitddsn in size. 



Fig. 2 - DEVONIAN FOSSIL ( 1 E e I DOC A R13 RHYNIENSISt A MINUTE 

CRUSTACEAN KNOWN ONLY FROM FOSSIL REMAINS IN THE OLD RED 

SANDSTONE OF SCOTLAND BELONGING TO THE ORDER LIPOSTRACA 

Femala enlargcci about x 20 

Related to the Anostraca is the order Lipostraca established 
for the remarkable fossil l^rpuhn aris discovered in the old red 
sandstone of Siotland. The remains of this minute Crustacean 
althouL'h fragmentary are so iierfeetly jireserved that its struc¬ 
ture is known in greater detail 
('rustacean. Resemhlinf; tlie An- 
ostraia in yeneral form, it differs 
from them in the structure of the 
limbs, of which the jioslerior 
jiairs are ,simj.)ly biramous; in the 
absence of paired eyes; and, 
mo.st remarkably, in the claspers 
of the male which are formed, 
not by the antennae but by the 
rnaxillulae. 

7’he Niilostraca have a broad, 
shield-shaped carapaie covering 
tlie fore jiart of the body and giv¬ 
ing the animals, at first sight, 
some resemblance to the Arach- 
nidan king or horseshoe crabs, 
with which, however, they have 
no near relationship. The somites 
and a[>pendages are more numer¬ 
ous than in any other living Crus¬ 
tacea. d'he eyes are sessile on the 
upper surface of the head, and 
the antennules and antennae arc 
much reduced, their place as 
“feelers’’ being jierhajis taken by 
the tilamentous terminal proc¬ 
esses of the first jiair of feet. 

The principal genus is Apm (Triops) (see Cku.stacfa, fig. 3), 
the species of which may be 2 in. or even 3 in. long. Reproduc¬ 
tion is largely parthenogenetic and males are rare. 

The Conchostraca have the carapace in the form of a bivalve 
shell enclosing the body and limbs and marked with concentric 
“lines of growth,” so that it resembles very closely the shell of a 
lamellibranch mollusc. The large two-branched antennae are used 
in swimming. The paired eyes are sessile and are more or less 
completely coalesced into one. No Conchostraca have ever been 
found in the British Isles; Estlicria and LimnadUi are well repre¬ 
sented in Europe and America, 

The Cladocera are closely related to the Conchostraca, from 
which they should not, jjerhaps, be separated as a distinct order, 
and from which they differ chiefly in the great reduction in the 
number of body-somites and of limbs. They arc the “water-fleas,” 
everywhere abundant in ponds and lakes. Nearly all are of small 
size, some species which do not exceed one hundredth of an inch 
in length are among the smallest of living Crustacea; largest Cla- 
doccran is Leptodora hindtii, from \ to f in. long, limnetic in 
larger lakes of the northern hemisphere, and the only mem¬ 
ber of the order having a naupliuslike larval stage. The trans- 


Ihan that of any other fossil 



AfTtR SARS, -rAUNA NOKVCCIAt" 

Fig. 3 —-a clam shri 

D 

THE ORDER CONCHOSTRACA. EN¬ 
LARGED ABOUT X 3 
Tho lower figure represents the entire 
•nimal. In the upper figure the left 
valve of the shell has been removed to 
show the body and limbs 



parcncy of Cladocera allows the internal structure to be studied in 
the living animal, making them interesting objects for microscop¬ 
ic examination. The Cladocera reproduce largely by partheno¬ 
genesis, The developing eggs are carried w'ithin the shell of the 
female. In addition to the parthenogenetic eggs, which hatch while 
still within the brood-chamber, the Cladocera produce, at certain 
seasons, another kind of eggs which re¬ 
quire to be fertilized. These eggs have a 
thick shell and do not hatch at once but 
are cast off when the shell of the female 
moulted and often a .sjiecially thickened 
part of the shell forms an additional pro¬ 
tection. These “resting eggs' can survive 
drying or freezing without injury. They 
are often produced in autumn and do not 
hatch until the following spring; in species 
that live in small [)ools. they may be pro¬ 
duced in spring to ensure against the dry¬ 
ing up of the habitat in summer. The 
only Hranchiopoda occurring in the sea 
are a few species belonging to three genera 
of Cladocera, Evadfu, Prnilia and Fodon. 

These are cosmopolitan in their distribu¬ 
tion, occurring in all seas. In converting 
the smallest aquatic and marine organisms 
into food material for animals higher in the scale of life, the 
Cladocera rank next to llie (mpepoda ((/.r.) in importance. 

The “beating” or motion of the paired limbs in the Branchio- 
poda sets up a current of water along the niidventral line of 
the body (“food groove”), from which particulate food is strained 
by bristles or feathered setae. Many have .special provision for 
filtering off the fine particles of organic matter, chietly microscopic 
algae, as well as coarser material and detritus, which some species 
may scrape or stir up from the bottom. The Notostraca and Con- 
(hostraca are primarily bottom feeders, the Anostraca and Clado- 


FIG. 4.—L EPTODORA 
KINDTII, LARGEST OF THE 
CLADOCERA. GROWS TO 
BE FROM '/2 TO ^4 IN. 
LONG ONE OF THE FEW 
PREDACEOUS FORMS 
PREYING ON OTHER 
FRESH WATER CLADOCER 
AND COPEPODA 



-Antenna 

--Digestive-Gland 

-- —EYE 
■ ---Brain 
" Shell-Gland 

HEART 

"'antennule 
"“BROOD-POUCH 
Swimming-Feet 


Fig. 5.—THE WATER-FLEA (DAPHNIA), COMMONEST OF THE CLADOCERA 
It occurs In large numbert in pondt, laket and pools. Under adverse condi¬ 
tions (drought or frost) thick shelled “winter" eggs are produced which can 
resist drying or freezing almost Indefinitely; enlarged about x 30 


cera pelagic foragers but in many cases deriving some food also 
from the bottom. The Notostraca are not above scavenging and 
eating small living organisms. A few’ Cladocera, of which Lepto¬ 
dora is one. arc predatory, enabled by greater size and strength to 
capture other pelagic Cladocera and Copepoda. (See ’Water- 
Flea.) (W. T. C; W. L. St.) 

BRANCO, a river of northern Brazil and tributary of the 
Rio Negro, formed hy the confluence of the Takutu, or “Upper 
Rio Branco,” and Uraricoera, about 3° N. and 60® 28^ W., and 
flowing south by w'est to a junction w’ith the Negro. 

It has rapids in its upper course, but the greater part of its 
length of 348 mi. is navigable for steamers of light draught. The 
Takutu rises in the Roraima and Coirrit ranges on the Guiana 
frontier, while the Uraricoera rises in the Serra de Parima, on 
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the N'cne^ueUin frontier, and has a length of mi. before reach¬ 
ing the Branco. These are white water rivers, from which the 
Branco (white) derives its name, and at its junction with the 
Negro the two differently coloured streams How side by side for 
some distance before mingling. 

BRANCOVAN or BRANCOVEANU, the name of a fam¬ 
ily of Walachian hospodars which played an important part in 
the history of Rumania. It was of Serbian origin and was connected 
with the family of Branko or Brankovich. Constantine Branco- 
\an, the most eminent member of the family, was born in 1654, 
and became hospodar of Walachia in 16S9. In consequence of 
his anti-Turkish policy of forming an alliance first with Austria 
and then with Russia, he was denounced to the Porte, deposed 
from his throne, brought under arrest to Constantinople and im¬ 
prisoned (1710) in the fortress of Yedi Kuleh (Seven Towers). 
Here he was tortured by the Turks, who hoped thus to discover 
the fortune of £3,000,000, which Constantine was alleged to have 
amassed. He was beheaded with his four sons on Aug. 26, 1714. 

Sec N. Jorga, Documenls concernant le rhgnc du prince Constantin 
Brdneoveanu (lyoi). 

BRAND, SIR JOHN HENRY (1823-188S), president of 
the Orange Free State, was the son of Sir Christoffel Brand, 
speaker of the House of Assembly of Cape Colony. He was born 
at Cape Town on Dec. 6, 1823, and was educated at the South 
African College in that city. Continuing his studies at Leyden, 
he took the degree of D.C.L. in 1S45, was called to the English 
bar from the Inner 'lemple in 1849, and practised (1849-63) as 
an advocate in the supreme court of the Cape of Good Hope. 
In 185S he was appointed professor of law in the South African 
C'ollcge. He was elected president of the Orange ITc'C State in 
1863, and sub.scquently re-elected for five years in 1869, 1874, 
1870 and 1884. In 1864 he resisteil the pressure of the Basuto 
on the Free State boundary, and took up arms against them in 
1865. This first war ended in the treaty of Thaba Bosigo, signed 
on April 3, 1866; and a second war ended in the treaty of Aliwal 
North, concluded on Feb. 12, i8(>o. In 1871 Brand was asked by 
a large party to become president of the Transvaal, and thus unite 
the two Dutch republics of South Africa; but as the project was 
hostile to Great Britain he declined to do so, and maintained his 
constant policy of friendshii) towards England. He received the 
G.C.M.G. in 18S2. He died on July 14, 188S. {See Orange Free 
State: History.) 

BRAND, JOHN (1744-1806), English antiquary, was born 
on Aug. 19, 1744, at Washington, Durham, where his father was 
parish clerk. Educated at Newcastle grammar school and Lincoln 
college, Oxford, he look holy orders, and held various prefer¬ 
ments, finally becoming rector of St. Mary-at-Hill and St. Mary 
FTubbard, London. He was for many years secretary to the 
society of antiquaries. His most important work is Observations 
on Popular Antiquities: including the whole of Mr. Bourne's 
“Antiguitates Vulgarcs’* (1777). A new edition, embodying the 
mss. which he left when he died, was published by Sir Henry Ellis 
in 1813. 

BRANDEIS, LOUIS DEMBITZ (1856-1941), US 

jurist, was born in Louisville, Ky., on Nov. 13, 1856. He was 
educated in the public schools of his native city and at the An- 
nen Realschule, Dresden, Germany. He graduated from the Har¬ 
vard law .school in 1877, was admitted to the bar in 1878. and 
practised in Boston from 1879 1916. He was much interested 
in labour legislation, acting as counsel for the people in ca.ses con¬ 
cerning the power of the government to fix hours and wages in 
.several states. In 1910 he was counsel in the Ballinger-Pinchot 
investigation in Congress; in 1910-11 he was counsel for the 
shippers before the Interstate Commerce commission in the ad¬ 
vance freight-rate case. In Jan, 1916 he was appointed by Presi¬ 
dent Wilson associate justice of the Supreme Court, being the 
first Jew to attain this position. His opinions on the bench re¬ 
flected his liberal economic view's. Of 16 major New Deal law's 
tried before the court while he was justice, he approved ten; 
he voted, however, against the NRA. He retired in Feb. 1939 
and died Oct. 5, 1941. He wrote Other People's Money (1914) 
and Business, a Profession (Boston, 1914). 
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BRANDENBURG, the name of a margraviate and electo¬ 
rate that later became the kingdom of Prussia. The district was 
inhabited by the Semnones, and afterwards by various Slavonic 
tribes, who were partially subdued by Charlemagne, but soon 
regained their imlei)endence. L.’.ter Henry the I'owler defeated 
the Havelli, or Hi-velli, and took their capit.al, Brennibor, from 
which the name Br.mdenlnirg is derived. Subse(juently Gero, 



Map of brandenburg (1640) 

The Hohcn/ollern connection tirtjan In 1410. In 1415, Frederick of Hohen- 
zollern was Invested with the office of Elector of Brandenburg. In 1701 the 
title, King of Prussia, was secured by the Hohenrollerns and from this date 
the history of Brandenburg became merged In that of Prussia 

margrave of the Saxon ea,.l mark, jiressed the campaign against 
the Slavs with vigour, wliile Otto the Great founded bishoprics 
at Havelberg and Brandenburg. When Gero died in 965, his mark 
was divided into six parts: (i) Havelberg, Brandenburg and the 
Altm;irk or Nordmark; (2) Lusalia and the Newmark; (3) the 
Saale region; and (4-6) Merseburg, Zeitz and Meissen. The first 
was the nucleus of the later margraviate of Brandenburg. After 
Otto the Great died, tlie Slavs regained much of their territory, 
including Brandenburg. .^ succf'ssion of feeble margraves ruled 
only the district west of the Elbe, together W’ith a small district 
east of that river, 

Albert the Bear.—A new- era began in tio6 when Lothair, 
count of Snpplinburg, became duke of Saxony. Aided by Albert 
the Bear, count of Ballenstadt, he renewed the attack on the Slavs, 
and in 1134 ai)pointcd Albert margrave of the north mark. About 
1140. Albert made a treaty w'ith Pribislaus, the .childless duke of 
Brandenburg, by which he was recognized as the duke’s heir, 
taking the title margrave of Brandenburg. Albert w'as the real 
founder of Brandenburg. Under his rule Christianity and civiliza¬ 
tion were extended, bishoprics were restored and monasteries 
founded, and the country colonized with settlers from the lower 
Rhineland. 

When Albert died in 1170, Brandenburg fell to his eldest son, 
Otto 1 . (c. 1130-84), who compelled the duke of Pomerania to 
own his supremacy, and slightly increased by conquest the area 
of the mark. Otto’s son and successor, Otto 11 ., having quarrelled 
with Ludolf, archbishop of Magdeburg, was forced to own the 
archbi.shop’s supremacy over his allodial lands. His successor, 
Albert 11 . (c. 117.1-1220) assisted the emperor Otto IV., but 
later transferred his allegiance to Otto’s rival, Frederick of Hohen- 
staufen, afterwards the emperor Frederick 11 . His sons, John I. 
and Otto III., ruled Brandenburg in common until the death of 
John in 1266, and their reign was a period of growth and prosper¬ 
ity. Districts were conquered or purchased from the surrounding 
dukes; the marriage of Otto with Beatrice, daughter of Wencea- 
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laus, king of Bohemia, in i25’>, added upper Lusalia to Branden¬ 
burg, and the authority of ihe margraves was extended beyond 
the Oder. Many monasteries and towns were found(‘d, among 
them Berlin, ;ind the prosperity of Brandenburg formed a marked 
contrast to the disorder which i)revailed elsewhere in Germany. 
Brandenl)urg appetirs about this time to have fallen into three 
division.v- ihe (»ld mark lying west <if the Kibe, the middle mark 
between I tn' I’.liie .ind the Oder, and tlie Jiew' marl:, as the newly 
(oiK|uered lands beyond Ihe Oder began to be called. When Otto 
died in i.’O;, the area of the ni;irk had l)een almost doul)led, and 
the niargr.'ives had attained to an intlueiili.al jxjsilion in the 
I'anf)ire. 'The written before mentions the 

niargrave as one of the ele( tors, by \ irtue of the otl'ne of chamber¬ 
lain, which had prob.dily been (onferred cm Albert the Be.ir by 
the German king Conr.id III. 

In John and (Rio had agreed U|)on a division of their 

lands, but the arrangement only look effect on Otto’s death in 
1207, when John’s son, John 11 , reiei\((i the electoral dignity, 
togellier with the southern p.irt of the m.argraviaie, which (entred 
around .Slendal, and Otto’s son, John III . the northern or .S.dlz- 
wedel portion. John II.’s brother, Otto I\’.. who became elector 
in 12S1. had passed liis e.arly years in struggles with the arc hhishof) 
of Magdeburg, whose* lands sirc'idied like a wc'dge into the heart 
of Brandenburg. Otto was simeeded in i^oc) by his iK'phew. 
Vaddentiir, who (Oiuiuered 1'omeri‘llen, which he shared with the 
'Peutonic orde r in i.^io, ;incl held his own in a struggle with the 
kings of I’olancI, Swc'den and Denmark and others, over the 
possession of Slr:dsund, By m.irriage, purch;ise or inhc-ritance 
Valdc'inar finally came* (o rule ovc'c Ihe whole mark, upper and 
lower Lusalia, and various outlying districts. He died childless 
in I.GO, and was succeeded by his ne[)hew Ilc*nry II , who died in 
i .G’O, when tilt* Ascaiiian family, as the dest end.inis of Albert 
the Bear were* called, from the Latinized form of the name* of 
their ancestral castle of Asihersleben, became e.xtincl. 

Wittelsbach Dynasty.—Brandenburg now fell into a deplor¬ 
able* condition, portions were seized by neighbouring [irincc's, and 
various claimants disputed for the mark itself. In King 

Louis IV. look :idvan(age of (his condition to bestow (he mark 
upon his young sem, Louis, ancl thus Brandenburg was added to 
(he possessions of the Wittelsbach family, although Loui.N did 
not receive the extc*nsive kinds of the Ascanian margraves. Upiu-r 
and lower Lusati.i, L.indsberg, and the Saxon Palatinate had l)ec*n 
inherited by fc*malc* members of the family, and pas.^ed into (he 
hands of other princes, tin* old mark was retained by Agnes, the* 
widow of \’aldem.ir, who w.is married ag.iin to Otto IL. duke* of 
Brunsw’ick, and the king w;is forced to acknowledge these claims, 
and to cede districts to Mciklcnlnirg and Bohemia. I>uring (he 
early years of tin* reign of Louis, who was c.illed the margrave 
Louis J\’. or \\ Brandc’nhiirg was administi*red by Bertolcl, count 
of lli*nneberg, who esiahlished the authority of the Wit I elsbachs 
in the middle nuiik, which, centring round Berlin, was (he most 
import.ml part of the margra\iale. During the struggle between 
the f;imilies of Wittelsbach and Luxemburg, which hc-g.in in 1342, 
there api)e;irecl in Br.'indeuhurg an old m.tn who c laimed to he (he 
margrave X'alclemar, He was gladly received by the king of 
Poland and other neighbouring princes, welcomed by a large 
number of the people, and in 134.3 incested with the m;irgraviate 
by King ( hailes IV. This stej) compelled Louis to make jieace 
with ('harics. W'ho ahandoned the false Valclemar, invested Louis 
and his step-hrolhers with Brandenburg, and in return was recog¬ 
nized as king. Louis recovc*rc*d the old m.irk in 134H, drove his 
opponent from the land, ancl in 1350 m;icle a treaty with his step¬ 
brothers. Louis the younger and Otto, at Krankfurt-on-Oder, by 
which Brandenhurg was handed over to Louis the younger and 
Otto. Louis made peace wnth his neighbours, hnally defeated the 
false VaJdemar. and was recognized by the Golden Bull of 1350 
as one of the seven electors. The emperor Charles l\k took advan¬ 
tage of a family cjuarrel over the posse.ssions of Loui.s the elder, 
who died in 1301, to obtain a jiromise from Louis (he younger and 
Otto, that the margraviate should come to his envn son, Wcnccs- 
laus, in case the electors died childless, Louis the younger died 
in 13(15, and w'hen his brother Otto, who had married a daughter 


of Charles IV., wished to leave Brandenburg to his own family 
C’harles began hostilities; but in 1373 an arrangement was m:ide, 
and Otto, by the treaty of Filrstenwalde, abandoned the margra¬ 
viate for a sum of 500,000 gold gulden. 

Under the 'VV'ittelsbach rule, the estates of the various provinces 
of Brandenburg had obtained the right to coin money, to build 
fortrcs.ses, to execute justice, and to form alliances with foreign 
stales. Charles invested Wenceslaus with the margraviate in 1373. 
hut undertook its administration himself, and jiassecl much of 
his time at a castle w’hich he built at Tangermunde. He diminished 
the* burden of taxation, sujipressed (he violence of the nobles, 
inifiroved navigation on the Elbe and Oder, and encouraged 
ccmimerce by alliances with the Hanse towns, and in other w-ays. 
He caused a Lnnilbook to be drawn up in 1375, in w-hich are 
recorded all the castles, (owns and villages of the land with their 
estates and incomes. When Charles died in 1378, and Wenceslaus 
became German and Bohemian king, Brandenburg passed to the 
new king’s half-brother Sigismund, then a minor, and a ijeriod 
of disorder ensued. Soon after Sigismund came of age he pledged 
a part of Brandenburg to his cousin Jolist. margrave of Moravia, 
to whom in 13S8 he pledged the remainder of the electorate in 
return for a large sum of money, and as the money w'as not repaid, 
Jobst obtained the investiture in 1307 from King Wenceslaus. 
Sigismund had also obtained (he new mark on (lie death of his 
brother John in 1306, but sold (his in 1402 to the Teutonic order. 
When, in 1410, Sigismund and Jobst were rivals for the German 
throne, Sigismund, anxious to obtain another vole in the electoral 
college, declared (he bargain with Jobst void, and empowered 
Erederick VI. of Hohenzollern, burgrave of Nuremberg, to exer- 
ci.se the Brandenhurg vote at the election. (See Eklokkick L, 
Elbc’tok of BK.\NDi;\i!URn.) In 1411 Job.^t died and Brandenburg 
reverted to Sigismund, who appointed Frederick as his rc‘].)rest*nt;i- 
tive to govern the margraviate. A further step w*as taken when, 
on April 30, 1415, the king invested Frederick of Hohenzollern 
and his heirs with Brandenburg, togi'ther w'ith the electoral privi¬ 
lege and the office of chamberlain, in return for a jiayment of 
400.000 gold gulden: the formal c'eremony of investiture wa.s 
delayed until April j8 , 1417, when it took jilace at Constance. 

Before the advent of the Hohenzollerns in Brandenburg its 
internal condition had become gradually worse ancl worse. The 
margraves were technically only the representatives of the em- 
lK*ror. But in (he* 13th century this rc'stric tion bc*gan to be for¬ 
got tc'ii, and Brandenburg enjoyed an independence and carried out 
an independent policy in a way tliat was not paralleled by any 
^ other (]c*rman state. This independence was enhanced by the fact 
j that (here* were fc*w large lord.ships with their crowd of dependants. 

I 'Ihe (owns, the village communities and the knights held their 
! kinds and derived (heir rights directly from the margraves. The 
j towns and villages had generally benm laid out by contractors or 
loeatores, men not necessarily of noble birth, who were installed 
as hereditary chief magistrates of the communities, and rc*ceived 
numc*rous encouragements to reckiim waste kinds. This mode of 
coloniz.ition was espc-cially favourable to the peasantry, who seem 
in Brandenhurg to have retained the dispo.sal of their persons and 
preaperty at a time when villein.ige or serfdom was the ordinary 
stains of thc'ir ckiss elsewhere. The dues paid by these contractors 
in return for the conce.ssions formed the main source of the 
revenue of the margraves. Gradually, however, the expenses of 
warfare, liberal donations to the clergy, and the maintenance 
of numerous and expensive households, compelled them to pledge 
these dues for sums of ready money. The village magistrates 
came to be replaced by baronial nominees, and the peasants sank 
into a condition of servitude and lost their right of direct appeal 
to the margrave. Many of the towns were forced into the same 
position. Others were able to maintain their indejiendence, and 
to make use of the jx'cuniary needs of the margraves to become 
practically municipal republics. In the embarrassments of the 
margraves also originated the jwwer of the Sta?ide, or estates, 
the nobles, the clergy and the towns. The first recorded instance 
of the Stdndc co-oj>erating with the rulers occurred in 1170; 
hut it was not till 1280 that the margrave solemnly bound him¬ 
self not to raise a bedc or special voluntary contribution without 
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the consent of the estates. In 1355 Stdndc secured the ap¬ 
pointment of a permanent councillor, without whose concurrence 
the decrees of the margraves were invalid. Anarchy had reigned 
for a centur>' before the Hohcnzollern rule began: upper and 
lower Lusatia, the new mark of Brandenburg, and other outlying 
districts had been shoni away and the electorate now consisted 
of the old mark, the middle mark with Pricgnitz, Uckcrmark and 
Sternberg, a total area of not more than io,ooos(i.m. 

THE HOHENZOLLERNS 

Such was the condition and extent of Brandenburg in 1411 
when Frederick of Hohenzollern became margrave. Entering the 
electorate with a strong force in June 1412, it was not until 
1417 that his authority over it was undisputed. His claim to 
suzerainty over Pomerania provoked an invasion of the mark 
by an army of Pomeranians with their allies in 1420, when 
Frederick intlicted a severe defeat upon them at Angernuinde; 
but in 1424 a temporary coolness between the elector and the 
emperor Sigismund Jed to a renewal of the attack which Frederick 
was unable to repulse. This reverse, together with the pre.ssure 
of other business, induced him to leave Brandenburg in Jan. 
1426. after handing over its government to his eldest son, John, 
whose weak rule induced a renewed state of anarchy. 

On Frederick's death in Sept. 1440 he was succeeded in the 
electorate by his eldest son Frederick IF, surnamed “Iron" from 
the rigour of his government. Suppressing the rebellious nobles 
with ease, he found it less easy to deal with the towns. Three 
strong le.'igues had been formed among them about 1431, and 
the spirit of municipal independence was most prominently repre¬ 
sented by the neighbouring and allied towns of Berlin and Coin. 
In his conflict with the towns, the elector’s task was lightened 
by a (juarrel between the magistrates and the burghers of Berlin, 
which he was called in to decide in 1442. He deposed the govern¬ 
ing oligarchy, changed the constitution of the town, forbade all 
alliances and laid the foundations of a castle. The inhabitants 
soon chafed under these re.strictions. A revolt broke out in 1447, 
but the power of the elector overawed the people, who sub¬ 
mitted their case to the estates, with the result that the arrange¬ 
ment of 1442 was re-established. In 1447 Frederick was com¬ 
pelled to cede the old mark and Priegnitz to his younger brother, 
Frederick, under who.se feeble rule they cjuickly fell into dis¬ 
order. In 1403, however, when the younger Frederick died 
childless, the elector united them again with his own posses.sions 
and took measures to suppress the prevailing anarchy. In his 
dealings with neighbouring rulers Frederick pursued a peaceful 
and conciliatory policy. In 1442 he obtained some small addi¬ 
tions to his territory, and the right of succession to the duchy 
of Mecklenburg in case the ducal family should die out. In 
1445 an old feud with the archbishop of M.agdeburg was settled, 
and in 1457 a treaty of mutual succession was made with the 
houses of Saxony and Hesse. Cottbus and Pcitz in Lusatia were 
acquired, and retained after a quarrel with George Podiebrad, 
king of Bohemia, and the new mark of Brandenburg was pur¬ 
chased from the Teutonic order in 1454. An attempt, however, 
to secure the duchy of Pomerania-Stettin failed, and the con¬ 
cluding years of his reign were troubled by warfare with the 
Pomeranians. Frederick’s interest in ecclesiastical questions was 
mainly directed towards quickening the religious life of his people. 
He obtained important concessions from Pope Nicholas V. on 
the appointment of bishops and other ecclesiastical matters in 
1447, and in general maintained cordial relations with the papacy. 
About T467 his only son, John, died, and increasing infirmity 
led him to conlemplate abdication. An arrangement was made 
with his brother, Albert Achilles, to whom early in 1470 the 
mark was handed over, and Frederick retired to Plassenburg 
where he died on Feb. 10, 1471. 

Dispositio Achillea.—Albert took up the struggle with the 
Pomeranians, which he soon brought to a satisfactory conclusion; 
for in May 1472 he not only obtained the cession of several 
districts, but was recognized as the suzerain of Pomerania and 
as its future ruler. The expenses of this war led to a quarrel 
with the c.states. A subsidy was granted which the elector did 
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not regard as adcMjuate, and by a dexterous use of his power 
he established his right to take an excise on beer. Albert's most 
important contribution to the history of Brandenburg was the 
issue on Feb. 24, 1473. of the Dispositio Achillea. By this in¬ 
strument the elector decreed that the electoral mark should pass 
in its entirety to his eldest son, an establishment of jiriniogeniture 
which had considerable influence on the future develojmient of 
the country. He then entrusted the government to his eldest 
son. John, and left Br.uulenburg. Handicap]K‘d by poverty, John 
had to face attacks from two cjuarters. I'he Pomeranians, in¬ 
spired by the declaration of the emperor I'rederick 111. that their 
land was a direct Uef of the Empire, and aided by Matthias 
Corvinus. king of Hungary, took up arms; and a (luarrel broke 
out with John, duke of Sagan, over the possessions of John's 
brother-in-law, Henry XI.. duke of Glogau. To deal with these 
dithculties Albert returned to Brandenburg in 147S, and during 
his stay drove back the Pomeranians, and added Crossen and 
other parts of duke Henry's possessions to the electorate. Again 
left in charge of the country, John beat back a fresh attack 
made by John of Sagan in 1482; and he became elector on his 
father’s death in March 14SO'. He added the county of Zossen 
to his possessions in 1400, and in 1403 made a fresh treaty w'ith 
the duke of Pomerania. Although he brought a certain degree 
of order into the I’mances, his poverty and the constant inroads 
of external en<‘mies jirevented him from seriously improving the 
condition of the country, John welcomed Italian scholars to the 
electorate, and .strove to improve the education of his people. 
He died at Arneburg on Jan. 0, 1400, and was succeeded by his 
son Joachim 1. 

When Joachim undertook the government of Brandenburg he 
found higlnvay robbery general, the lives and property of traders 
in continual jeopardy, and ttu; machinery for the enforcement 
of the laws almost at a standstill; but in a few years the execu¬ 
tion of many lawbreakers and other stern measures restored 
some degree of order. Joachim proved himself a sincere friend 
to the towns by issuing surnjituary laws and encouraging manu¬ 
factures; while to suppress (he rivalry among the' towns he 
established an order of ])receclence for them. He founded the 
university at Frankfort-on-Oder in 1500, and he gave a new 
organization to the highe.sl court of justice, the Kammcr^cricht, 
.secured for himself an important voice in the choice of its 
members, and ordered that the local law should be supjdemented 
l)y the law of Rome. He did not largely incrc'ase the area of 
Brandenburg, but in 1524 he acquired the county of Ruppin, 
and in 1529 made a treaty at Grimnitz with George and Barnim 
XI., dukes of Pomerania, by w'hich he surrendered the vexatious 
claim to suzerainty in ri'turn for a fresh promise of the succession 
in case the ducal family should become extinct. Joachim's atti¬ 
tude towards the teaching of Martin Luther, which had already 
won many adherents in the electorate, was one of unrelenting 
ho.stility. The Jews also felt the weight of his displeasure, and 
were banished in 1510. 

The Reformation.—Ignoring the Dispositio Achillea, the 
elector bequeathed Brandenburg to his two sons. When he died 
in July 1535 the elder, Joachim IF, became elector, and obtained 
the old and middle marks, while the younger, John, received 
the new mark. John went definitely over to the side of the 
Lutherans in 1538, while Joachim allowed (he reformed doctrines 
free entrance into his dominions in 1539. The elector, however, 
unlike his brother, did not break with the forms of the Church 
of Rome, but established an ecclesiastical organization inde¬ 
pendent of the pope, and took up a position similar to that of 
King Henry VHF in Paigland. IVIany of the monasteries were 
suppressed, and a consistory set uj) to take over the 1 unctions 
of the bishops and to act as the highest ecclesiastical court of 
(he country. In 1541 the new' ccrlc.siasti(al .system was confirmed 
by the emperor Charles Doubtless the elector was influenced 
religiously by considerations of greed. The bishoprics of Branden¬ 
burg. Havelberg and Lcbu.<r were .secularized; their administration 
was entrusted to members of the elector’.s family; and their 
revenues formed a welcome addition to his impoverished ex¬ 
chequer. Nor did Joathim neglect other opportunities for adding 
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to his wealth and possessions. In 15^7 ii'id concluded a treaty 
with Frederick III., duke of Licf^nifz, which guaranieed to the 
Hohenzollern.s the succession to the Silesian duchies of Licgnitz, 
lirieg and Wohlau in the event of the- dural family becoming 
exlinct; this arrangc-m'Tit is irnpcjrt.inf as the basis of the claim 
made by I reclerick the (ireat on Silesia in 17.10. ' 1 ‘he treaty was 
declared invalid Icy the German king. Ferdinand I ; but the 
elec tcjr insisted on its legality, and in 1545 strcngthcmcnl his; 
po.silion by arranging a double m.irriage between members of 
his own family and that of Duke I'rederick. Of more immediate 
conseciut'iue was an arrangement made in 15^9 with the re|)resen- 
(atives of jeeachim’s kinsman, Albert Frederick, duke of Prussia, 
after which the; elec tor obtained the joint investiture' of the duchy 
of Prussia from Sigismund II., king of Poland, and was assured 
of the succession if the duk(‘’s family became extinct. Joachim’s j 
extravagance compc'lled him in 1540 to appc-al for helj;) to the 
estates. The esl.ites vc)ied him a sum <jf money as the jirice of 
valuable cotuessions, the most imj^ortant of which was that the 
elector shcjuld make no alliance witliout their consent. I'rcsh 
liabilities were- soon im urred, ancl in spite of frec|uent contribu¬ 
tions from (he estates Joachim left at his death in J;in. 1571 a 
heavy burdc-n of dc-bt tcj his son ancl successor, John George*. 

The c'lc'c tor’s dc-alh was followed ten days later by that of his 
brother, John, ancl as John left no sons the whole c)f Branden¬ 
burg, togc'ther with the; districts of Becskow and Storkow which 
had been addc'cl by purchase to the* nc'w mark, wc*re united undcT 
the rule of his nc'phew, John George. 'I'he rule of John (ieorge 
was pO|»ular with the nobles, and to some c-xtent with the (owns. 
His linancial reforms and wise- govc'rnmc'iil gre.illy benelited 
Brandenburg. Alllnnigh by faith a Lutheran he did not allow 
his religious tenets to involve his state* in military adventures in 
defence of the* Protestant c ause*. He* died on Jan. H, i qegS. 

Ignoring the Defiositio Aihillra. he Ic'ft his dominions to a 
younger son, Joachim I’rederick, born on Jan 27. 1546, who now 
became elector, .‘■^ince j 55,^ he had helcl the Icishopric of Havel- 
berg, since* 1555 that of Lehiis; he* had been administrator of 
Magdeburg since i5t)6. and of Brandenburg since 1571. Re¬ 
signing these dignities in 1 sejS, he contested his father’s will, and 
w.is successful in preventing a division of the electorate. An 
agreement with Gc'orgc* I'redc'iick, (he childless margrave of 
Ansbach and B.iyreuth, jcavc'd the* way for ,an arrangemc*nl wath 
the elector’s younger brothcTS, who after the m.argrave’.s death 
in April 1O03, sharc*d his lands in I'r.anconia. and were com¬ 
pensated in other ways for surrendering all claims on Branclen- 
l)urg. This agreement, known as the Gera Bond, ratilied the 
Dispositio AchilUui. By (ieorge Frederick’s death, Joachim be¬ 
came administrator of the duchy of I’russia. ruled nominally by 
(he weak-mindc’d Alb(*rt I'rederick, but he had some difficulty 
in asserting his position. In Brandc-nburg he made concessions 
to the nobles at the exiic'nsc* of the peasantry, and admittc*d the 
right of the estates to control t.ixation. In religious matters he 
was convincc*d of the necessity of a union Icetween Lutherans and 
G.'ilvanists, and took steps to bring this about. Public opinion, 
however, in Brandc'iiburg was too strong for him, and he was 
compelled to fall back upon the Lutheran Formula and the 
religious polic>' of his father. Joachim seems to have been a wdsc 
ruler, who improved in various ways the condition of the mark. 
He married Catherine, daughter of John, margrave of Brandcn- 
burg-Ciistrin, and W'hen he died, on July iS, 1008, was succeeded 
by his eldest son John Sigismund. 

The new elector, born on Nov. S. 1572, had married in 1504 
Anna, daughlcT of Albert Frederick of Prussia, a union which 
not only strengthened the pretensions of the electors of Branden¬ 
burg to the succession in that duchy, but gave to John Sigismund 
a claim, on the duchies of Cleves, Jiilich and Berg, and other 
Rhenish kinds should (he ruling family become extinct. In March 
the death of Duke John William left the.se duchies without 
a ruler, and by arrangement they were occupic'd jointly by the 
elector and by his principal rival. Wolfgang, .son of Philip Louis, 
count palatine of Neuburg. This proceeding aroused some op¬ 
position. and, complicated by religious considerations and by the 
excited state of European politics, almost precipitated a general ] 


I war. However, in Xov. 1614 the dispute was tempx)rarily settled 
; by the treaty of Xanten. Brandenburg obtained the duchy of 
I Cloves with the counties of Mark and Ravensberg, but as the 
i Dutch and Spanish garrisons were not withdrawn, these lands 
' were only nominally under the elector’s rule. In i6oq, John 
Sigismund had joined the Evangelical Union, probably to win 
support in the Rhineland, and the same consideration was doubt- 
les.^ one reason why in 1613, he forsook the Lutheran doctrines 
of his family, and became an adherent of the reformed, or 
Galvinist faith. This step aroused grave discontent in the electo¬ 
rate, and, (|uickly abandoning his attempts to proselytize, the 
elect(>r practically conceded religious liberty to his subjects. Over 
the (rieves-Julich succession. John Sigismund had incurred heavy 
exixTises, ancl the public debt had again mounted up. He w-as 
thus obliged to seek aid from the estates, and in return for grants 
to make (oncessions to the nobles. The elector spent much of 
his time in Prussia striving to assert his authority in that duchy, 
and in Aug. ihiS, according to the arrangement of 1560. became 
duke by (he dt^.ath of Albert Fredt'rick. He only enjoyed this 
dignity for a short time, as he died on Dec. 23, iGig. He was 
succet*deci by his eldest son, Georgi* William, brother-in-law of 
Gustavus Aclolphus of Sweden. 

The Thirty Years’ "War.—The new elector, born on Nov. 3, 
1507, proved a weak and incapable ruler. He had married Eliza¬ 
beth, daughter of Frederick IV., elector palatini* of the Rhine, 
and sister of the elector k’rederick V., afterwards king of Boheania, 
and before his accession had acted as his father’s reijresentative 
in (.'l(*ve.s. Although a Protestant he w'.is under the intluence of 
Adam, count of Schwarzenl)erg, who was a Roman Gatholic of 
imperialist syrniJathies. As a result the elector remained neutral 
during the early years of the Thirty Years’ War in spite of his 
relationship with I’rederick of the Palatinate, ancl the obvious 
dang(*r to his Rhenish lands. I'he tittitude w:is not successful. 
Brandenburg was ravaged imp.artially l)y both parties, and in 16.^7 
G(*orge William attacked his brother-in-law', Gustavus Adolphus 
of Sweden, who was using Prussia as a base of operations for his 
war against Poland. This camiiaign was short and inglorious 
for Brandenburg, and the elector was soon compi'lled to make 
j)eace. Although alarmed by the edict of restitution of 1020, 
George W’illiam took no steps to help the Protestants. In 1631, 
however, Gustavus Acloljthus marched on Berlin, compelled the 
(*Iec(or to cede the fortre.ss of Spanclau, and to aid him with 
men and money. The Brandenburg troops then assisted the 
Swedes until after the death of Gustavus in 1632, and the Swedish 
defeat at Nbrdlingen in 1034, when the elector assented to the 
treaty of Prague, which w'as made in May 1635 between (he 
emperor Ft*rdinand li. and John George I., elector of Saxon>’. 
The imocrialists did nothing, how-ever, to drive the Swedes from 
Brandenburg. This was the principal reason why the elector 
was unable to annex Pomerania when its last duke, Bogislaus 
XIV., died in 1637. In 1O38 George William transferred his 
residence to Keinigsberg, leaving Schwarzenberg to administer the 
(*lectorate. Although his harsh measures aroused some irritation, 
the count did .something to rid the land of the Sw'edes and to 
mitigate its many evils; but its condition was still very deplorable 
when George William died at Konigsberg on Dec. i, 1640, leaving 
an only son, Frederick William. The most important facts in 
the internal history of Brandenburg during the i6th century w'ere 
the growth of the power of the estates, the gradual decline in the 
political importance of the towns, and the lapse of the peasantry 
into servitude. The.se events increased the power of the noble.s, 
but circumstances were silently preparing the way for a great 
increase of authority on the part of the ruler. The substitution 
of the elector for the pope as head of the church; the introduction 
of Roman law with its emphasis on a central authority and a 
central admini.straticm; the determined and successful efforts 
to avoid any partition of the electorate; and the increasing ten¬ 
dency of the separate sections of the diet to act independently, 
all tended in this direction. This new order w’as heralded in 1604 
by the establishment of a privy council, devoted to the interests 
of the elector, which strengthened his authority, and pavxd the 
way for a bureaucratic government. 



BRANDENBURG 


33 


THE GREAT ELECTOR 

When Frederick William, the “Great Elector.” became ruler 
of Brandenburg' in 1040 he found the country in a very deplorable 
condition. His first task was to restore order and in this he was 
eminently succcv-isful. Ho freed Brandenburg of the Swedes, and 
in 1047 secured liis title to Cleves, Mark and Ravensberg. 

The terms of the Treaty of Westphalia in 164S are the best 
commentary on the general success of the elector's policy. Al¬ 
though he was obliged to give U[> his claim to the western 
I)art of I’omerania in favour t)f Sweden, he secured the east¬ 
ern part of that duchy, together with the secularized bishoprics 
of Halbersladt, Mimlen and Karnmin, and other lands, the 
whole forming a welcome addition to the area of Branden¬ 
burg. He was also promisetl the arclibishopric of Magdeburg 
when its administrator, Augustus, duke of Saxe-Weis.senfels, 
should die. This event happened in loSo when he secured the 
lands of the archbishopric. 

In his internal reforms, tlie elector sought to strengthen the 
central authority, and to mitigate the constant lack of money, 
which was jH-rhaps his chief obstacle to success; a work in which 
he was aided by George, count of Waldcak (lO’o-o::), who be¬ 
came his chief ach’i.ser about this time. He extended the* powers 
of the stale council. In foreign policy, he sought to promote an 
alliance against the Ilapsburgs, and at first supported Louis XIV. | 
of France. Becoming aware of the danger to I’russia from the 
aggressive iiolicy of Louis, Fredc-rick William allied himself with 
the Empire in 1074; but the humiliating terms of the Treaty of 
St. Germain-en Laycu by which Brandenburg was forced to re¬ 
store western I’omerania to Sweden, caused him to renew' the 
French alliance in 1O7S and .lUSt. I'our years later, however, 
he was incemsed by the anli-I’rotestant policy of Louis XIV., and 
allied himself with William of Orange. 

The gre-at elector dic-d in May 168S. In 1640 the greater part 
of his territory was occuined by strangers and devastated by waar. 
Branclc-nburg was merely an ajciiendage of the Emi»ire. Its army 
was useless; its soil was floor; its revenue was insignificant. At 
his death the st.ate of Brandenburg-rrus.sia was inferior to Austria 
alone among the sttiles of the Emigre: it W'as regtirded as the head 
of German Troteslantism; W'hile the fact that one-third of its 
territory lay outside the Ernjiire added to its importance. Its 
areti had been increased to over 40,000 sq. m.; its revenue had 
multifdic'd sev'enfold; and its smalA army was unsurpassed for 
(‘(ticiency. The elector htid overthrown! Sweden and inherited her 
position on the Baltic, and had offered a steady tind not ineffectual 
resistance to the ambition of France. 

While thus wanning for himself a position in the councils of 
Eurofx*, Frederick William was not less active in strengthening 
the central authority within his own dominions. He found 
Brandenburg a constitutional state, in which the legislative i)owi'r 
was shared between the elector and the diet; he left it to his 
successor substantially an absolute monarchy. Many circum¬ 
stances assisted to bring about this change, among the chief of 
which were the want of harmonious action on the part of the 
estates, and the decline in the political power of the towns. The 
substitution of a permanent excise for the subsidies granted from 
time to time by the estates also tended to increase his independ¬ 
ence, and the officials or StcucrrdtJie, appointed by him to collect 
this tax in the towms, gradually absorbed many of the administra¬ 
tive functions of the local authorities. The nobles and prelates 
generally preferred to raise their share of the revenue by the 
old method of a bede, or contribution, thus weakening the re¬ 
maining bond between them and the burghers. 

Education was not neglected, a trading company was estab¬ 
lished, and colonies were founded on the west coa.st of Africa. 
In religious matters Calvinists and Lutherans were placed upon 
an equality, but the elector was unable to impress his owm spirit 
of tolerance upon the clergy, who were occupied with ecclesias¬ 
tical squabbles while the state of education and of public morals 
left much to be desired. The condition of the peasantry, however, 
during his reign reached its lowest point, and the “recess,” or 
charter, of TO53 practically recognized the existence of villeinage. 
The nobles had compensated themselves at the expense of the 


l)easants fi'r the powers lost to the ruler. The Thirty Years’ War 
afforded them fretiucni opportunities of replacing the village 
Schulzcn, or magistrates, with otlicials of their own; and the fact 
that their .share of taxation was wholly W'rung from the peasants 
made the burden of the latter much heavier than that of the 
townsmen. 

The Kingdom of Prussia.—The new elector, Frederick HI , 
followed in general the ]iolicy of his father. Having jiersuailed 
his stejxbrothers to surrender the principalities bequeathed to 
them by the great elector, he assisted William of Orange to make 
his descent on Englaml. in loSvS allied himself with other German 
princes tigainst Louis XIV., and afterwards fought for the I’linpirc 
against both I’rancc and Turkey. ITederick's chief tidviser about 
this time was Kberh.ard Danckelmann (i()43-i 72:), whose serv¬ 
ices in continuing the reforming work of the great elector were 
very valuable; but having made many enemies, the electress 
Sophi.i among them, he fell from power in i()()7. and was im- 
j>risoned for several years. The most important work of the 
electim was to crown the labours of his father by securing the 
kingly title for himself and his descendants. Broached in 1002 
this matter was brought up again in lOoS when the emperor and 
his ministers, faced with the ].)rospect of a fight over the Spanish 
suC(es;du)n. were anxious to conciliate Brandenburg. It was at 
length decided that the title should be taken from Trussia rather 
than from Brandenburg as the former country lay outside the 
Empire, and in return Frederick promised to assist Leopold with 
8.000 men. 'I’he coronation ceremony took ])lace at Kdnigsberg 
on Jan. iS, 1701. The territorial additions to Brandenburg during 
this reign were few ami unimportant, but the comparative wealth 
and j)rosperity enabled the elector to do a good deal for education 
and to spend some money on buildings. In 1O04 the university 
of Halle was foundeil; academies for arts and sciences were 
est.abli.shed, and Berlin was greatly imnro\’ed, The subsetiuenL 
history of Brandenburg is merged in that of I’russia iq.v.). 

Bii!i,io<a<Ai'ii V. -(i. Ci. Kiisler, i 'ollalio opusculorum histurinm nuu - 
(hiatm illustruntiiitn (Breslau, Jiihliolhrca histiirini Jiriiitdi'ii- 

hur^rnsis ( 1/.gt) and Anc.ydufivs (lyOK); A. E. Riedel, Cixii'X diplo- 
matuus l^randcnhurgrusis (1838 tis); j. (>• Hrocsen, Grschirhir drr 
prcussi\cluu roltlik ( ; 'E. (.'arhle, Historx of I'trdriiik llir 

Great, vol. i. (1858); L. Lavisse, Etude .sur une dcs ori^iucs dr la 
luouarrltie prussiefiur (187s); F. V’oi^t, Grs(liiehtr de,s hranden- 
l>ur};t.\rli-prnti..\i.uItrn StaaG (1878) ; A. Vo.s.s and G. Slimming, rerge- 
sehii htiuhe Alterthumrr aus der Mark Hrandrnbury^ (iSSft-oo); H. 
Bro.sien, Gr^rhiehte drr Mark Hraudrnhurrt int Mtttrlaltrr ( beiji/ig, 
1887) ; ed. R. Koser, Eorsrhungrn zur brandruhur^isrhrn uud prrus- 
sisclirn Grsrhiehtr (Leii)/ig, 1H88 fol.) ; J. Ileidemann, Die Reinrma- 
tioii ill drr Math lUaiideuburj’ (1880); K. Herni'r, Ge\ehi(hle drs 
prcussisrhrn Staat<; (i8(;o-<!i) ; B. Clebliardt, naudbueh der drutsrhrn 
Gesehiehtr, Band ii. (I'loi) ; R. Wott* Ibditik de\ llau'^rs lirandeuburz 
(IQ19); (j. Kiintzel, Dir diet i^ioMrn Jlidirnzollern (Stuttgarl, ig.’.'B 

BRANDENBURG, the centr.d and largest procime of the 
lAiiid of I’russi.), largely the former eleilorate of Brandenliurg. 
It wa- merged in 1701 in the kingdom of Prussia and beiame one 
of the provinces of Prussia in iHi5. It has an area of 15,074 scj.mi. 
(or 15.415 sq.mi., with the province of Berlin). Pop,, without 
Berlin (io,3()) 3.023,443. The province is a sandy plain inter¬ 
spersed with numerous fertile districts and stretches of jiine and 
fir woods. It was formerly popularly known as the “sandbox of the 
Holy Rcmian Empire.” It is, however, well watered by the Elbe 
and the Oder and tributaries, and is besides remarkable for its 
lakes, numbering Ix-tween boo and 700. The mineral jiroducts 
comprise lignitig limestone, gc-jisum, alum and jiotterb »’arth; 
barley and rye are the usual ceri'als; fruits and vegetabh's ;ire 
.abundant; and hemi), llax. ho])s and tobacco are raised. Sheep¬ 
breeding is important, and wool is exported. The climate is char¬ 
acteristically “continental”—cold and raw in winter, excessively 
hot in summer. The most important industries are textiles, metal 
and electrical goods, paper-making and brandv distillation. 

BRANDENBURG, a town of Prussia, Germany, capital of 
the district and province of Brandenburg, on the river Havel, 36 mi. 
W. by S. of Berlin. Pop. (1039 ) 85.622. The town is enclosed by 
walls, and is divided into three parts by the river—the old town on 
the right and the nexv town on the left bank, with the “cathedral 
town” on an island between them. Many of the houses are built 
on piles in the river. “Old” and “new” Brandenburg were for 
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srprinff*, but rnme under a single munkipalify in 1717. 
Hnindcribiirt:. Hrmnahurg (Hrennabor) nr Hrendanburg. was orig¬ 
inally a (own of (hf Slavic fribe of the Hevelli, from whom it was 
caplurcd by the German king Ib-nry I. Jn 948, Otto I. 

founded a bi'-hof)ri( here, which was subordinafed first to the 
ardidiocese of Main;^, but from 968 onwards to tlie ncwly- 
(realed ar(hbishoi)ri( of Magdeburg. Tt was destroyed by the 
\Vends in (^8y but was restored when Albert (he Hear recaptured 
the town in ri5V In the bishoj) became Lutheran, and in 

1598 the see was imorjjorated in the electoral domains. The 
calheflrai chapter, however, survived. 

'1 he Katharinetikirc he (i4th-ihlh centuries) is a Ciothic brick 
(lujia h with a tine carved wooden altar and se\eral interesting 
mediaeval tombs. '1 hc‘ (alhedral (Dornkin he ), originally a 
Komane.s(|ue basiliia ( 1 170), but rebuilt in the (iolhic style in the 
i.ph (eiilury, has a good altar-iiiiae and is noted for its 

remarkable ( oiler tion of mediaeval vestments. Other churclies 
are the I’etrikiia he (i4lh (enluryi, the (iothardskirchey partly 
k()manes(|ue ( 1 itio), partly Cfolhic ( J,v}8). and thi' Xikolaikirchi' 

( i.'th and 1 ph (enluries), now' no Irniger used, ^'lie f(»rmer town 
liall of the "old town” (Altsiadi Rathaus), built in the 13th and 
i.}lh (cnturies, is now used as government oftices. In front of 
the town hall in the Neuslarll, in (he market-idaee, .stands a 
Koltiud'isiinlv, a rrilo'wal (igure 18 ft in height, hewn out of a 
single block of stone. To the north of the town is the Marienbnrg, 
with a convent. 'The industries of Brandenburg include some 
metal-work, (in-[)lale prodin ts and birycles, and woollen and jute 
goods. 

BRANDER, GUSTAVUS (1 787), Engli.sh naluralisl, 

who lame of a Swedish family, was born in London and became 
a direr tor of the Hank of Ibiglatul. At his country rc'sidence at 
('hristi hurc h in llani]tshire he became interested in the fossils so 
almndant in the clays of Horclw'ell and Barton. A set of (he.se, 
presented by him to the British Museum, w'as described liy D. C. 
Solander in the beaulilully illustratc-d work entitled Fossilia 
Ilanfiuiicnsia collvcta, rt in Mu.sai’o Britunnii o dcfnKsitti a Gustavo 
Ihander (ijCjh). Brandcr w’as elected k'.R.S. in 1754, and he 
wa.s also a triislc-e of the British Musi'iim. 

BRANDES, GEORG MORRIS COHEN (1S42-1927), 

Danish critic and literary historian, was born in Co}>enhagen, the 
son of a jewi.sh merchant. After graduating from the university 
of liis ntilive town, Braudes travelled much in Euro[)e, publishing 
in iSbS his At'sf/irfir Studies on Danish poets. In 1871 he be* 
c.ime readcT in Belles Let (res at (he University of Copenhagen, 
and allhough he- was tin? ol)\’ious person for the professorship 
of aesthetics whicli became wbant in 1872, he was not elected 
because his nioclc'rnism and chamj)ioning of scdf-cletermination 
had oUcnded many, lie' was known to be a Jew, he was convicted 
of being a Radical, and he was suspcclcfl of being an atheist. 

Bramit'.s now issueci Ins Ma/n ('n^’rrnt.s <>/ Literature in the 
ujth Ct/iturv (iS7.’-7s; Iraiw, i(>oi-05), describing the revolt 
against the pseudo-classicism of the 18th century. The wcuk has 
bc'en translated into the principal European languages, and has 
become a classic. Erom 1S77 to 1883, while living in Berlin, he 
l)iiblislu-cl Danish Poets (1S77), Ferdinand Lassallc (1877), Ben¬ 
jamin Disraeli (.1878) and Men of the Modern Transition (18S3). 
In i8c; 7 ajcpeared his t.imous study of Shakesj'K’are (Eng. trans. 
by \\. Archer) and two years later his Henrik Ibsen. In icjoi his 
brilliant and lucid critical work outweighed prejudice, and he rc- 
cei\fd the profc■ssor.^hip of aesthetic.s at Copenhagen which had 
been denied him 30 \ears before. During the World War Braudes 
souglu tc» be impartial, hut he openly cpiarrelled with his friend 
CIcnuaccc'au and clisjilea.^ed the Allies i>y his criticism of their 
colonial policy, and by his faith in |)o^t-revolutionary Russia. He 
died on Eeb- nj, 1927, The reaction against the naturalism of 
Brancles was started as early as 1885 by llolgcr Drachmann. {See 
Danish Lant.uaoc and Liri KATUKE.) 

Since the tirst collected edition of his works was published in 
1900. some of his best-knowm hooks have apjjcared. These in¬ 
clude; Anatole France (1905). Life of Goethe (1914). Frederick 
Nietzsche (Eng, trans. 1914), Life of Voltaire (191O), The World 
IVar (1916), Julius Caesar (1918), Michael Ani’elo (1921 j, Hein ¬ 


rich Heine (kjzz). Creative Spirits of the igth Century (1924), 
The Jesus Myth (1925J and Hellas (1925). 

His brother, Edvard Bkandes (1847-1931), a well-known 
critic, was the author of a number of plays and of two psycho¬ 
logical novels; A Politician (1S89) and Young Blood (1S99). 

BRANDING, in criminal law a mode of punishment; also a 
method of marking goods or animals; in either case by stamping 
with a hot iron. The Greeks branded their slaves with a Delta, 
A, for AoOXo?. Robbers and runaway slaves were marked by the 
Romans with the letter ‘‘F” {fur, fugitivus) ; and the toilers in 
the mines, and convicts condemned to figure in gladiatorial shows, 
were branded on the forehead for identification. Under Constan¬ 
tine the face was not permitted to be so disfigured, the branding 
being on the hand, arm or calf. The canon law sanctioned tlie 
punishment, and in France galley-.slavcs could be branded “TE" 
{travaux forces) until 1832. In Germany, however, branding was 
illegal. The punishment was adofited by the Anglo-Saxons, and the 
ancient law of England authorized (he iienalty. By the Statute 
of Vagabonds (1547) under Edward VI. vagabonds, gipsies and 
brawlers w'ere ordered to be branded, the first two with a large 
"V” on the breast, the last with "E” for “fraymaker.” Slaves, 
too, who ran away were branded with “S” on cheek or forehead. 
This law was repealed in 1636. Erom the time of Henry Vli. 
branding was inflicted for all offences which received hciicfjt of 
clergy {q.v.), hut it was abolished for such in 1S22. Jn 1698 
it was enacted that those convicted of petty theft or larceny, who 
were entitled to benefit of clergy, should be “burnt in the mo.sl 
vi.sihle part of the left cheek, nearc.st the nose.” This siiecial 
ordinance was repealed in 1707. 

Cold branding or branding with cold irons became in the iSih 
century the mode of nominally inflicting the punishment on 
jirisoners of higher rank, Su(h cases led to branding becoming 
obsolete, and it was al)oli.vhed in 18:9 except in the ca.se of de¬ 
serters from the army. Thc.se were marked with the letter “D,” 
not with hot irons liut by tattooing with ink or gunpowder. No¬ 
toriously had soldiers were also branded with “B(.'.” (had char- 
acIcT), By (he Briti.sh Mutiny Act of 1858 it was enacted that the 
court martial, in addition to any other penalty, might order de¬ 
serters to he marked on the left side, 2 in. below the armpit, with 
the letter “D,” such Ic-lter to he not less than i in. long. In 1S79 
this was aholi.shed. In the colonies in America, the branding of 
runaway slaves and petty criminals was fairly common hut wa.s 
abolished before the Arntmican Revolution. 

In the western part of North America, as well a.s in all other 
parts of the world where live slock growing flourishes, the term 
means burning some distinctive letters, or other device, upon 
the skin of an animal a.s a mean.s of identification or to indicate 
ownership. Only cattle and horses are usually branded. A suit¬ 
able brand is one not easily altered and of sufficient size to be 
read easily without being large enough to detract too much from 
the value of the hide. During the last quarter of the 19th century, 
cattle on the great ranges of the western part of the United 
States and ('anada were always branded, and laws provided for 
the registering of brands and for their acceptance as proof of 
ownership of animals. Branding of calves was done each spring. 
Those that were overlooked and escaped branding were known 
a.s “mavericks.” Hundreds of thousands of cattle bore such 
famous brands as “XIT,” the “Rocking Chair,” “Two Circles.” 
or “Spur,” which were known over a much larger area than were 
the c(\ats of arms of the great feudal lords of mediaeval Europe. 
(See al.^o Mi'th.attons and Deformations.) 

Biiu lor.RAViiY.—H. E. Barnes, Thr Story of Pumshmnit (I'jjo) ; A 
M. Earle, Curious Punishmrnts of nyf:;oiir Day^ ; J. G. and T, 

R. N’acighton. Laz^' F.uactment iu Colonial Nezo York (i<) 44 >; R. 
Senimes, Crime and Punishment in Early Maryland (ki.'cS); R. F. 
Adams, Western Words (1944). (C. E. Di:.; X.) 

BRANDON, incorporated 1S82, the .second largest city of 
Manitoba, on the Assiniboine 133 mi. W. of Winnipeg. Pop. 
(1941) 17,383. It was originally a trading post, is served by 
C.N.R. and C.P.R., and stands in a rich agricultural area. It has 
grain milks, brickworks, creameries, etc., and is the sc at of an im¬ 
portant livestock winter fair. 

BRANDON, market town. West Suffolk. England, on the 
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Little Ouse or Brandon river, 801 mi. N.N.E of London by the 
L.N.E. railway. Population of parish (1931 ) 2,427. Extensive de¬ 
posits of flint are worked in the neighbourhood, and the work of 
the “flint-knappcrs ” has had its counterpart here from early times. 
Close to Brandon, but in Norfolk across the river, at the village of 
W'eeting, arc tlic so-called Grimes’ Graves, which are neolithic 
Hint workings. The pits were sunk through the overlying chalk to 
the depth of 20 to 60 ft., and numbered 254 in all. Passages 
branched out from them, and. among other remains, picks of deer- 
horn were discovert'd. The town has an Early English chunh and 
a ijth-centurv grammar school. I.)ressing hare and rabbit skins is 
the j)rincipal local emplovment. 

BRANDS are identification marks of products sold in 
trade. Their primary purposes are (i) to give buyers confidence 
m the articles they puia base, to attach to the producer respon¬ 
sibility for his products and (3 ) to assist producers in advertising 
their products. There are four chief cla.sses of brands; (i) trade 
marks; (2; private biands; (3) store labels; (4) copyrights. (i> 
Trade marks {q.v.) arc identification marks u.sed by manufac¬ 
turers. They may be emblems, pictures, diagrams, words, or other 
ingenious devices. They are usually protected by statute and 
registered by a government bureau. {2 ) Private brands are similar 
to trade marks but they are usu;dly owned by w'holesalers or other 
large distributors. The private brand may also be registered in a 
number of the leading commercial countries but such use usually 
depends upon the common law for protection. The private brand 
is placed upon goods which a wholesaler or jobber buys for dis¬ 
tribution. These goods may be made to his order and according 
to his specifications or they may be bought in the open market. 
(3) Store labels are applied to goods of .some particular store or 
chain of stores. As with private brands, these goods may be bought 
in the open market or made to the order of the merchant. (4) 
Copyright {q.v.) applies to a particular class of labels, tcspecially 
to those used by industrial or commercial associations; e.g., the 
slogan “Save the Surface and You Save All" with the bru.sh mark, 
IS copyright in the United States. Members of the association 
which owns the copyright are permitted to use it in their adver¬ 
tising under restricted conditions. This use of the copyright is 
entirely different from its ordinary use, which is to protect works 
of art, books, music, etc, 

While most of the present legislation pertaining to brands is 
of recent origin, and W'hile the practice of placing a brand on the 
article has been gre;itly stimulated in the last c^uarter century, the 
brand idea is as old as any known institution of civilization. It 
marked the beginning of a philosophy in bu.siness by which the 
producer openly assumed a responsibility for his product to the 
purchaser. Through all the ages this system has stood out in strik¬ 
ing contrast with the well-known caveat eniptor doctrine, which 
implied that profit could be derived only by an equal loss to the 
other party to the transaction. From a legal standpoint, the con¬ 
sumer is protected by the brand as well as the manufacturer. 

The earliest excavations showed that paving brick bore the mark 
of the manufacturer and also, in many instances, the mark of the 
slave who actually produced it. This is the same idea that still 
prevails with our use of the trade mark. The brick manufacturer 
wanted credit for his worthy product; he also wanted to hold each 
slave responsible for his output and the mark was valuable to him 
in placing responsibility. During the period when the guilds of 
Europe were active, the use of the brand was very highly devel¬ 
oped and some of the legislation governing the use of identification 
marks was as highly perfected and as intelligently employed as in 
modern commerce. Infringers, however, were harshly treated. In 
the textile industry the punishment for infringements was to have 
the right hand of the infringer severed. Infringing the brand of 
Rude.sheimer wine by substitution of an inferior article was pun¬ 
ishable by death. There was one aspect of the guilds’ practice that 
has never been applied in recent times. That was a penalty for the 
failure of a member of the guild to affix the guild’s identification 
mark to all his products. With the disappearance of the guilds 
from commerce the use of brands greatly declined and it was not 
until 1875 that Great Britain enacted its basic trade-mark law; 
30 years later a similar statute was adopted in the United States. 


In the lust hall century it has become the common practice to 
brand even the most staple manufactured products. (H. E. A.) 

BRANDY, an alcoholic potable spirit distilled from fer¬ 
mented grape juice. The term is ofti'ii icgardcil as having the 
.same application as the German "Brannivvein" or the French 
“brandevin." This is not correct, as in Fr.im e and tiermany the 
respective titles are applied to any spirit obtained l»y di.->tillation, 
the significance of the word being in (he first syllable “brand" 
meaning liurnt or burning. In France, also, brandy is known as 
Eau de \'ie. a title which is api)lied eciually and with legal author¬ 
ity to spirit distilled from wine, cider, perrv, cherries, plums ami 
“marc." Jt is evident also that at one time the term “brandy" or 
“brandy wine" had a similarly wide significance in I’.ngland. Thus 
the preamble to an act passed in ibqo in the reign of William and 
Mary runs, “Whereas good and wholesome brandies, aqua vitae, 
and .spirits may be drawn and made Irom malted corn, etc.," and 
as late as iSOo the Spirits act of that year prescribed that “all 
sjurits which shall have had any flavour communic.ili-d thereto 
and all liquors whatsoever which shall be mixed or mingled with 
any such spirits shall be deemed a British comjiound called 
‘British brandy'.” This .section was repealed in iS^so and during 
(he i)ast half century the acct'pted sense of the term has been re¬ 
stricted to spirits obtained by distillation from fermented grape 
juice. 

The definitions in the pharmacopoeia are of interest, d'hus that 
of the United States for 1920 describes “S])irilu.s \'ini \'itis" as 
“an alcoholic licjuid obtained by the distillation of the fermented 
juice of sound, ripe grajies and containing not less than SA' v by 
volume of UTLOH at i5-56'’C. It must have been stored in wood 
containers for a period of not less than four years." It is “a iiale 
amber colored li(|uid. having a characteristic odour and taste 
and an acid reaction, Si)ecific gravity from 0933 0-9.} 1 at 

25 "’C.” 

The British Pharmaceutiial Codex (1923 ) under the title “Spiri- 
tus Vini Gallici" states that “brandy is obtaineii by distillation 
from the wine of grai>e.s. and matured by age. ll ouurs as a pale 
amber coloured li(|uid, having a characteristic othmr and taste and, 
as a rule, a slightly acid reaction. Siiecific gravity about 0'957. It 
contains about 40% by volume of ethyl hydroxide. It (ontains 
minute quantities of volatile acid, aldehydes, fur final, esters and 
higher alcohols, to which impurities or secondary jirodiKls the 
characteristic flavour and odour are due." 

Commercial brandy, however, does not corresiiond exactly with 
the.se definitions. As distilled it is a colourless liquid, but storage in 
casks, neics.sary to allow the spirit to mature, results in the extrac¬ 
tion of certain materials from the wood imparting a pale brown 
colour to the liquid. I'his colouration varies with each cask and, 
for purjio.se.s of coramerciai standardization, a var>’ing amount of 
caramel is added to bring the colour up to a uniform lint. 

The brandies which enjoy the greatest popular favour are thosi; 
from the Cognac district and the exl(aision of the name to include 
the word Cognac, e.g., “Eau cle Vie de Cognac,” under the French 
law can be applied only to spirits so derived. Brandy is manufac¬ 
tured in other districts of France such as Armagnac, Marmande, 
Nantes and Anjou, the spirit of poore.st quality being known as 
Trois-Six dc Montpellier. 

It is of interest that, according to Beckmann, brandy is said to 
have been introduced into France from Italy in 1533 on the occa¬ 
sion of the marriage of FIcnry IF, then Duke of Orleans, to Cath¬ 
erine de Medici. At the present time production in Italy is com¬ 
paratively negligible. In other wine producing countries such as 
Spain and Algiers brandy is manufactured, the Spanish product 
being of high quality and resembling the French. In .Australia and 
South Africa production is steadily increa.sing, although very little 
brandy is exported. 

Another spirit for which the title Brandy is claimed is that 
obtained from the marc—the grape skins and other residue of the 
wine press. Although possessing characteristics of its own, Marc 
or “Dop" brandy, as it is called in South Africa, is generally 
accepted and is often of good quality. 

During the period when the manufacture and sale of alcoholic 
liquors for beverage purix)ses were prohibited in the United 
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Slates, there was a marked decrease in the quantity of brandy a small “pot” still is generally used, and this, from its construc- 


importcd into this country, the figures, for example, in 1924 and 
1925 being respectively 4,125 and 4,236 gallons, as compared 
with 510,725 in 1914. 

In Great Britain and Northern Ireland also there was consider¬ 
able decrease in the demand, the number of proof gallons retained 
for consumption from 1922 to 1927 being as follows: 

1922- 23.666,089 

1923- 24 ... 698,504 

1924 - 2.5 . . .... 653,144 

1925- 26.635,942 

* 926-2 7 554,484 

These ligure.s can be compared with those for the years 1913-14 
>>iid 1921-22 (795.694), both of which, however, 
included the whole of Ireland. Although doubtles.s thi,s flee rease 
W;i.s due ixirtly lo alteration in (he poj:)ular t.iste, it may also be 
ascribed in some measure lo the increase in fluty, which in 1914 
was 15s. id. jicr firoof gallon in (ask and in 192S £3. 15s. 4d. full 
duty and £3 i .is. lod. on s[)irit imported from British Dominions. 

Composition. —In f ommon with other potable sjiirils. brandy 
owes its llavour and aroma to the presem e of small quant it i(‘s of 
secondary ingrc-flients. 'I’hf'se are dissolved in the ethyl alcohol 
and water whiih form over 99';; of the spirit. The results of the 
.rialysis of five samples of genuine Cognac brandy sujiplied to the 
Royal Commi.ssion of 1909 by Dr. I’. Si liidrowit/. were as fol¬ 
lows :— 



Ordomieau subjected 100 litres of 25-year-old Cogn.ac brandy 
lo Iraitional distillation and ublainetl the lollowing; 


Gnmirne.s. 

Normal jiropyl alcoliol 400 

Normal l)iilyl alcohol aiSO 

Ann I all oliol .8^8 

llecyl alcohol .06 

Neptvl alcohol ...15 

■Aielic ester .-o 

I’ropionie, t>u(yiic and eaptoic esters '30 

Oeiianthic e.-iter (ahoul) 4.0 

Acetal and ainineh traces 

It is to one of the ('slers— oenanlhic ester or ethyl pelargonatc— 
that the charac ieristic lUuour ot brandy is supposed more partic¬ 
ularly lo be due Drdomieau iittribules the* peculiar fr.igrani odour 
to a .small quantity of a teipeue which in old brandy becomes oxi¬ 
dized. The nature and proiiortion of the secondary ingredients 
vary, however, depending inimarily upon the character of the 
wine erniiloyecl, which in its (urn is li.ible to many varying influ¬ 
ence's. The tyjH* ol Iruil ami the composition of the soil are of 
first con.sideration. lii the Cogn.ic district, where the soil is mainly 
calcareous, the fruit is a small white grape with very acid juice, 
yielding a wine oi inferior quality for drinking ])urposes. The wine 
produced in the* ^Iicli is also unsuitable for drinking and is dis¬ 
tilled. This district was one of those ravaged by the Phylloxera, 
a disease which devastated the French vine-growing areas in the 
>'ears i875*-78. Vineyards which had suffered were replanted with 
vines which were not appropriate to the soil, the resultant wine 
being of poor C]uality, In wines of this character, especially if 
they have been allowed to become sour, the proportion of acids, 
esters and other substances which are likely to he distilled with 
the alcohol ami water is high. The method of distillation also has 
a marked eflect ujxin the ultimate [)roduct. In the Cognac district 


tion, ensures the retention in the distillate of the larger bulk of 
the volatile ingredients of the wine, to which the well known 
bouquet of Cognac brandy is due. Care is taken to carry out the 
distillation very slowly over a wood fire, a quantity of about 200 
gallons of wine being operated upon in ten hours. 

The spirit obtained from wine of inferior quality and that dis¬ 
tilled from the marc contains a high proportion of secondary 
products. Occasionally this is used for blending with “clean” 
spirit obtained from grain, beet, etc., the consequent dilution of 
the secondary products yielding a so-called brandy, the analytical 
values of which correspond very closely with tho.se of a good 
brandy. The stills used are of a much more complicated pattern, 
varying in type from the small pot still with a rectifying head to 
the elaliorate distilling column from which fractions of higher or 
lower strength can be drawn as desired. A high degree of rectifi¬ 
cation is possible in apparatus of this character, which is often 
used for the production of strong spirit for industrial purposes or 
for the preparation of liqueurs. 

Physiological Effects.—Although brandy is still used for 
medicinal purpose.s—chiefly as a stimulant and as a hypnotic— 
its application in this connection is decreasing and it has been rc- 
placeci to some extent by whiskey. The majority of medic al wit- 
nc'sses before the Spirit Commission of icpg appeared to place 
little value iqron the secondary products and ascribed to the ethyl 
alcohol any benefici.al effects of the spirits in the treatment of dis- 
c'asc*. All alc oholic liquors have an iiiebri.Tling effect due primarily 
to the alcohol which is common to them all (see Alcoiiot. and 
Spirits). Each has effects pc'culiar to itself, however, and thc’se 
mu.st therefore be clue to the secondary products which according 
to evidence given by Sir T. Lauder Drum on before the Spirits 
Commission of 1.S91 probably individually affect different parts 
of the cerebellum. 'I'hus, after imbibing an excessive quantify of 
wine or Ijrandy, a man has a tendency to fall ujion his side, whiLl 
it is a generally accejiled fact that if the liciuor has been mellowed 
by age its cllccts are not so ])oti'nl. I'rom these considerations 
it would aj)j.>(.‘ar that (he peculiar effects of brandy drinking may 
be traced to (hose .-substances which, whilst present in the \vuie 
from which they pass to the brandy during the process of distilla¬ 
tion, are themselves lost or altered in character during the ageing 
of the S5)irit. It has bet-n ]iro\’(‘cl that the higher alcohols remain 
icractically unaltered during (he maturing pi-occ-ss. On the other 
hand, the furfural, aldehydes and esters undergo considerable 
change. They have a much more deleterious action upon the 
human organism and it is to them that (he peculiar effects of 
brandy are due. 

Storage and Maturation.—It is apparent, therefore, that the 
c|ueslion of storage and maturation of brandy is of great imicor- 
tance. The spirit is stored in specially selected oak casks from 
which it e.xtfacts a certain (]uantity of colouring matter and tan¬ 
nin. It is during this period that the ageing prexdously referred 
to takes place. After storage for a varying time depending upon 
the quality of brandy recjuired and the demands of trade, the 
spirit is transferred for blending purpo.ses to large vats, where the 
neces.sary colouring and sweetening materials are added. In the 
:a.se of f)ale brandies the amount added is only about 0-5 to 1%. 
The modern demand for a darker brandy with its suggcslicrn of 
age encourages the blender to introduce a larger proportion than 
his. Hranily which is taken as a licjueur is prepared in this way 
rom the best quality spirit and is stored for several years. The 
leriod during which storage is benet'icial varies greatly, depending 
apon the character of the original spirit, the casks used and the 
place of storage. After this period has elapsed a process of deteri¬ 
oration sets in and develops rapidly. The spirit loses its good 
flavour and is reduced in strength by evaporation of the alcohol. 
Thus in one instance, possibly somewhat abnormal, a cask in 
1871 contained fifty-eight gallons of brandy having an apparent 
strength of ii2-99f. proof. In 1S94 the quantity had been reduced 
ty evaporation to forty-nine gallons and the apparent strength to 
56-5',r. proof. When, therefore, the maximum storage period has 
elapsed the spirit should be transferred to bottles, in which it can 
remain for many years unaltered. If for trade purposes complete 
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bottling is not possible, a series of casks of varying ages is used. 
The spirit required is taken from the oldest cask and replaced by 
a similar quantity from the next and so on to the newest cask, 
which is refilled wdth freshly distilled spirit. The benefits of 
storage have been recognized officially in the United States of 
America, where, as previously indicated, the pharmacopoeia pre¬ 
scribes that the spirit “must have been stored in wood containers 
for a period of not less than four years,” and in Great Britain 
where, under the Immature Spirits (Restriction) Act 1915, brandy 
cannot be delivered for home consumption unless it has been 
warehoused for three years. 

Adulteration.—In the early years of the present century, 
there was considerable discussion as to the genuine character of 
much of the spirit sold as brandy and suggestions were made of 
extensive adulteration or preparation of artificial brandy by the 
addition of essential oils to grain or potato spirit. The subject 
was considc'red by the Royal Commission on \Vhiskcy and Other 
Potable Sp.rits and dealt with in its Report of 1909. The informa¬ 
tion obtained did not support the .suggestion as to artificial brandy, 
l)ut there appeared to be considerable sojdnstication with neutral 
spirit. Thus, of 20 sus[hcious samjdes examined at the Govern¬ 
ment Laboratory, 2 gave analytical results Avhich suggc.sled that 
they were raw spirit coloured and flasourcd. 15 appeared to be 
mixtures of grape .spirit and neutral .'■pirit, and 3 afforded no evi¬ 
dence that they contained other than grai)e spiri*. Of 80 examined 
by a jmblic analyst, 53 were found to l)e genuine and 27 W'ere 
mixtures. Although the Commisiion expre.-;st'd the opinion that 
“brandy” referred only to s])irils derived from the grape, no 
standards of identification were recommended. In th(' previous 
decade, however, si'veral prosecutions for selling spurious brandy 
had taken place and the magisterial opinions then e-xpres'^ed re¬ 
sulted in the iinoffici;!! adoption by some authorities of certain 
chemical standards. The wisdom of such a course has been ques¬ 
tioned by other exj^erts, it being jiointed out that such re(|uire- 
ments can readily be satisfu-d by the addition of artificial esters 
and higher alcohols to spirit not iiroduced from the grajic, a class 
of fraud C‘ven more cdijectionable than the addition of raw spirit 
to genuine brandy. The most satisfactory course appears to be 
the consideration of analytical data combined with e.xpert opinion 
based upon phvsical characleristii s. (F. G. H. T.) 

BRANDYWINE, Ihe name of a stream in Pennsylvania and 
Delaware. IJ.S.A.. which runs into the Delaw,are river a few miles 
east of Wilmington (Del ). It is famous as the scene of the 
batile of Brandywine in the American Revolution, fought on 
Sept. 11, 1777. about lom. north-west of Wilmington, aiul a few 
miles inside the PennsyKaiiia liorder. Sir William Howe, the' 
British commander-in-chief, while oiiposed to Washington’s army 
in New Jersey, had formed the plan of capturing Philadelphia 
from the south side by a movement by sea to the head of Delaware 
ba>’. But contrary winds and accidents delayed the British trans¬ 
ports so long that Washington, who wxis at first puzzled, was able 
to di\’inc his opponents’ intentions in lime, and rapidly moving to 
the threatened y3oinL occupied a strong entrenched po.sition at 
the fords over the Brandywine, 25m. south-we.st of Philadelphia. 
Here, on Sept, ii, the British attacked him. Howe’s plan, which 
was carefully worked out and exactly executed, v/as to deliver an 
energetic feint attack against the American front, to take a strong 
column 12m. up the stream, and crossing beyond Washington’s 
right to attack his entrenchments in rear. Washington was success¬ 
fully held in play during the movement, and Clcneral Sullivan, the 
commander of the American right wing, misled by the conflicting 
intelligence which reached him from up-stream, was surjirised 
about noon by definite information as to the approach of the en¬ 
emy on his right rear. Changing front “right back” in the dense 
country, he yet managed to oppose a stubborn resistance to the 
flanking attaeJe, and with other troops that were hurried to the 
scene his divi.sion held its ground for a time near Birmingham 
meeting-house. But Howe pressed his attack sharply and drove 
back the Americans for 2m.; the holding attack of the British right 
was converted into a real one, and by nightfall Washington was in 
full retreat northward toward Chester, protected by General 
Greene and a steady rear-guard, which held off Howe’s column 
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for the necessary time. The British were too exhausted to pursue, 
and part of Howe’s force was inextricably mixed up with the ad¬ 
vancing troops of the frontal attack. The American loss in killed, 
wounded and prisoners wms about 1,000; that of the British Jess 
than 600. Howe followed up his victory, and on Sept. 27 entered 
Philadelphia. 

BRANFORD, a town of New Haven county (Conn.), U.S..A., 
at the mouth of the Branford river, 7 mi. S.E. of New Haven, on 
the New York, New Haven and Hartford railroad. Tlic popula¬ 
tion in 1940 was 2,235. P jha*^ ^ beautiful librar>% built (1893- 
96) and endowed by Timothy B. Blackstonc (1829-1900). 
president of the Chicago and Alton railroad 1864-99. in memory 
of his father. James Blackstone (1793-1886). who was born and 
lived all his life on a farm in Branford, where his ancestors had 
lived for four generations. 

BRANGWYN, FRANK (1S67- ), R.A., Engli.sh paint¬ 

er, was born at Bruges, and received his first instruction from his 
father, the owner of an esi abli.shment for church embroideries 
and kindred objects, who look a leading p;irt in the Goiiiic re vival 
uiuUt Pugin. When the family moved to Englaml, Brangwyn 
worked for some time in Morris's studio, ami then travelleil to the 
East. Indeed, his lox’e of Oriental decorative art exercised a 
greater intluence on him than any early training. His tendency 
is cssenti.'illy decorative: a colour-sense of sumptuous richness is 
wedeled to a strong .sense of well-balanced harmonious design. 
Among his decorative panels arc “Modern C'ommercc'’ in thf 
Royal Exchange, London; those for //,l /7 uoiivcnn in Ihe rue 
de Provence, I’ari.s; for the hall of the Skinners’ lompany, Lon¬ 
don; and for the British room at the Venice international exhibi¬ 
tion, 1905. The Luxembourg museum has his “ 1 ’rade on the 
Bi'ach”; the X'enice municipal musi'um, the “St. Simon Slyliles”; 
the Stuttgart gallery, the “St. John the. Bajilist"; the Munich 
Pinakolhek, the “Assisi”; the Carnegie institute in Pillsburgh his 
' Sweetmeat Seller”; the Prague gallery, his “’I'urkish Boatmen”; 
and the National gallery ol New South Wales, “The Scofl'ers.” 
Brangwyn turned his attention to many fields of a])i^lied art, and 
made designs for book decoration, stained glass, furniture, 
laiieslry, melal-work and pottery. Hi' also devoted him.sell to 
woodcuts and to etching. Hi' was elected R.A. in 1919. 

Sre W. SIkiw S|):orou’, Frank Bnjiii'U’vn anti his Work 11915); 
H. Burst, The Dcioralivc Art of Frank Jiran^'Lvyn (192.;). 

BRANKS or SCOLDING-BRIDLE, a conlrivame former¬ 
ly in use throughout England and Scotland for the punishment of 
.scolding women. It seems to have never been a legalized form of 
punishment; but corporations and lords of m.'inors in I'higland, 
town councils, kirk-sessions and liarony courts in Scotland as¬ 
sumed a right to inllict. it. While sjx'cially knowm as the “Gossip's 
or Scold’s Bridle,” the branks wxis also used for w'omeii convicted 
of petty oflemes, breaches of the peace, stri'it-lirawling and 
abusive language. It w'as the e(|uivalcnt of the male inmishments 
of the slocks and pillory. In its earliest form it consisted of a 
hoop head-piece of iron, opening by hinges at the side so as to 
enclo.se the head, with a fiat piece of iron projerting inward.s so 
as to lit into the mouth and press the tongue down. Later it was 
made, by a multiplication of lioojis, more like a cage, the front 
forming a mask of iron with holes for mouth, nose and eyes. 
Sometimes the mouth-plate was armed with a short spike. With this 
on her head the offending woman was marched through the streets 
by the beadle or chained to the market-cross to be gibed at by 
[lassers. The date of origin is doubtful. It w-as used at Edinburgh 
in 1567, at Glasgow in 1574, but not before the i7lh century 
in any English town. A branks in the church of Walton-on- 
Thames, Surrey, bears date 1633, and as late as 1S56 another was 
in use at Bollon-le-Moors, Laru ashire. 

See W. Andrew's, Old Time Punishments (Hull, 1890) ; A. M. Earle, 
Curious Punishments of Bygone Days (1896). 

BRANT, JOSEPH (1742-1807), American Indian chief 
of the Mohawk tribe, known also by his Indian name, Tiiaycn- 
DANi-XF.A, was born on the banks of the Ohio river in 1742. In 
early youth he attracted the attention of Sir William Johnson, who 
sent him to be educated by Dr. Elcazar Wheclock at Lebanon, 
Conn., in Moor’s Indian charity school, in which Dartmouth col- 
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lege had its origin. He took part, on the side of the English, in the 
I'rench and Indian war, and in 1763 fought with the Iroquois 
against Pontiac. Subsequently he settled at Canajoharie, or Upf)er 
Mohawk Castle (in what is now Montgomery county, N.Y.), 
where, being a devout churchman, he devoted him.self to mis¬ 
sionary work, and lran>Ialed the I'rayer Book and St. Mark’s 
(lospcl into the Mohawk tongue (17H7). When (luy Johnson 
(1740-88) succeeded his uncle, Sir William, as superintendent of 
Indian affairs in 1774, Brant became his seeretary. At the out¬ 
break of the War of Indei)endence, he remained pro-Briti.sh, was 
commissioruai (olonel, and organized and led the Mohawks and 
other Indians allied to the British against the s«‘ttlement on the 
New York frontier. He took part in the ( herry \'alley Massacre, 
in the attack on Minisitik and lh(' expedition of (General .St. Leger 
which resulted in the battle ot Oriskany (Ang. 0, 1777). After the 
war he discourag(>d the continuaiKe of Indian warfare on the 
frontier, and aided the c ommissiniu-rs of the Tnited Stales in 
securing Ireatie'- of [xaue witli the Mianiis and other western 
lribc‘S. Sell ling in I ppei (anada. he ag.iin deeoteil hini.'^irll to 
mi.ssionary work and in 17.S0 \isiied J'aigland, where lie raised 
funds wii/i wliidi WMS (‘rcili'd the lust Epi.stojial church in L’pjier 
Catiada. Ills cliar.nler was a peculiar t()ni[)ouiul of the trails of 
an Indian warrior—with few rivab for daring leadershii)—and of 
a uvihzed politician and diplomat of the; more consers’aii\e lyi>e. 
lie died on an estate granted him by the British government on 
the banks of Lake Ontario on Now a.p 1S07. A monument was 
ereited to liis memory at Brant lord, Ontario, (.'anada (named in 
his honourj in liSSO. 

,SVf W. L. Slone, /.//c (>/ Jcsvph liraut new ed., Albany, 

iStis); L(.iwarcl Lgglrston and lOlizabetli K. Seelvi\ “Brant and Red 
jacial" in lunnoiis Aninitun Indians a Memoir (Brantford, 

and l'■r(•(l('|■i( k Stair, Amenean Indiana. (iSnS). 

BRANT, SEBASTIAN (j-IS7”>5"'I b Oerman humanist and 
satirist, was horn at Strasbourg about the year 1457. 11 ‘‘ •'Studied 

at Ha;'.le. took tin- degree of doctor of l.iws in i.j.Scj, and for some 
time hc'ld a professorshi]) of jurisprudeiiei' there'. Re*timing to 
Strasbourg lu' was made syndic of the town, and died on May 
10. 15-J. He lirst altracic'd attention in humanistic circles liy 
liis Latin poetry and edilc-d many ei clesiasiic.il and legal works; 
hut he is now known only I)\' Ins fanioiw s.i!ire Das Narronschiff 
(1404). I’nder the form of an allegory (a '-hifi laden with fools 
and steered li\’ tools lo the tools' fiaiadin- of N'arragonia ) Brant 
here lashes with unsparing \ igour the weaknesses and vices of his 
time*. Allliougli, like most oi ilu- (Ic-nnan luinianists, essenliall\’ 

I onseiA at i\c in liis religious \ iews, Hmnl's eyc-s were ojieii to the 
abuses in the church, and the Xarren.sJtijJ was a most effective 
prcji.iiMi ion for the rioicstant Rc-formalion. Jacobus Locher 
( wrote a Latin Ncrsion of (he poem which bore .small 

resemblance to (he- tlerm.m origin.d excejit for the woodcuts. 
Ale.xandcT B.ire lav 's Ship of Fools (i >0(1) is a free- tr.nislalion 
of llie I 4(iS edition of Loc'ier's work. Coih LorrU's Bole (printed 
by W’v nkvn dc- Worde, <. 1510) is another imitation of (he Aar- 
retisi hill. Cock Lorell is a fraudulent currier who gathers round 
him a f.iscallv collei lion of tr.uli'smen. They sail off riotously up 
hill and down d.ilc- throughout England. Of Brant’s other works 
llic- chief i'' a vei'-ion of Ereidank's Bi’sehridonltrit (1508). 

Brant’s S'aneuM liijJ lias liccn cililecl tiy E. Zartuki' (18^4); by K. 
(ioedeke (1S7.') ; and liv !', Bobertag (Kiirschner’s Deutsche Motional- 
htenilur, vol \vi iSSnP ,\ Cerman tr.in'dation was publislu'd by 
K. Siinrock in os;.-. wiili reproductions ol the- original fine woodcuts. 
On the inniienic ol Biant in England, see .Aurc'iius Pompen, J'hc Eng¬ 
lish \'ei sions .(>f 'I'hr Ship (d .1 Font rHoition to the History of 

the P'loly I-'i(fuh Kenai'^din r in J-'nyh.nd (i(,,’3). 

BRANTFORD, port of entry, Ontario. Can.adn, on the Grand 
river, and on the Canadian N.itioiial, and Toronto, Hamilton & 
Bulfalo railways, and also on the Brantford ^ Hamilton, and Eric 
and Northern Electric railways. The river i.s navig.able to within 
.\Un. of the town; for the remaining distance a canal has been 
constructed. Agricultural implements, ploughs, engines, bicycles, 
stoves, pots, and railway material are made. It contains a provin¬ 
cial institute tor the education of the blind and a women's col¬ 
lege. The citv has (he statue of .and is named in honour of the 
Mohawk chiel, Joseph Brant (Thayendnnegea), who settled here 


after leading the Six Nations (Iroquois) on the British side in 
the American War of Independence; the amalgamated tribes of 
the Six Nations still make it their headquarters. Pop. (1881) 
9,616; (1921) 29,440; (icj3i) 30,107: (1941) .31,948- 

BRANTING, KARL HJALMAR (1S60-1 025), Swedish 

statesman, was born in Stockholm Nov. 23, i860, and had a 
distinguished scientilic career as a student at Stockholm ana 
Uppsala. In 1884 he associated himself with the Radical news- 
pajier I'idcti and shortly afterwards became editor. From 18S6 
lo 1917 he was editor of the Socialdemokraten, between j887-(;o 
and 1892-96, being obliged, for economic reasons, to combine his 
editorship with work on the Liberal newspaper Dozens Nyhetcr. 

When the Social Democratic Labour Party was formed in 
i8Sq, Branting wa.s generally considered the greatest intellectual 
force in the movement. He wished to make the mov'emenl a 
power which, on the one side, would he useful to the working- 
classes in their economic struggle, and on the other of .service to 
political democracy. It is chiclly due to Branting that the Sw'edish 
trade-union movement has always lieen of a pronouiu ed social- 
democratic character, and as an organization still keeps in close' 
touch w'ith the Social Democratic Party. The lirst task of the 
new party was to mobilise the working-classes in support of adult, 
ec|ual and direct suffrage, and Branting became a leader in I lit' 
fninchise movement. As early as 1800 he linked up the policy 
of the Labour I’arty with that of the progressive; middle-class 
party and made co-operation between them possible. The result 
was a Liberal-Socialist government in J017, and in miS the- 
c'on.stilulional reform W'hich facilitated the .spread of social 
dcanocracy throughout Sweden. He became leader of the party 
in 1907. 

As c'arly as 1807 Branting was a member of the second chanibc;r, 
where till 1002 he was the only Social Dt'mocrat. In face of a 
powerful Chauvinistic group. Branting, strongly supported by the 
Labour Party, demanded a jit'aceful .settlement of the question of 
the separation of Norway from the Swedish crown, and his con¬ 
tributions to the cause of peace w'hc'ii the union was dissolv(;d in 
1005, together with his work in the same cause during and after 
the World War, qualified him for the Nobel Prize which was 
awarded him in 1921. During the World War he energetically 
supiiorled the demand for strict neutrality on the part of Sweden, 
although he displayed a marked sympathy for the Allies. 

At the end of the War great hopes were placed on Branting's 
ability to re-unite the ranks of international social democracy. 
An attempt had been made in this direction in 1917 at the 
Sw'edish-Diitch conference know’n as the Stockholm Conference, 
over which Branting presided. He was chairman of the first 
post-war conference of the Socialist International, held in Bern 
iQiQ, and w'as a member of the permanent international com¬ 
mission for reconstruction within the International. 

Branting was appointed delegate to the Peace Conferenci; in 
Paris in the spring of 1919 and at the negotiations concerning 
Aland 191Q-21. Alter the entry of Sw’eden into the League of 
Nations, Braining was the first representative of his country on 
the League Assemblies, and in 1922 was a member of the Council. 

His defence of the Council of Ambassadors on the occasion of 
the Corfu incident and his handling of the English-Turkish con- 
tlict over Mosul enhanced his reputation. 

Branting was Minister of Finance in the Liberal-Socialist 
cabinet of 1Q17, and in the spring of 1920 formed Sweden’s 
first Social Democratic ministry. The parliamentary elections in 
the autumn went against him, but after the election of iu2i he 
formed a Government which remained in power until April 1923, 
when it w’as defeated over the unemployment relief question. 
After the election of 1924 Branting formed his third ministry, 
but on Jan. 25, 1925, M. Sandler was appointed prime minister 
in his place, on account of Branting’s ill-heaith. He died in 
Stockholm, Feb. 24 1925. 

BRANTdME, PIERRE DE BOURDEILLE, Seicneus 

AND Abbe de (c. 1540-1614), French historian and biographer, 
was born in Perigord about 1540, or earlier. He was the third 
son of the baron de Bourdeille. His mother and his maternal 
grandmother were both attached to the court of Marguerite of 
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Valois, and at her death in 1549 he went to Paris, and later (1555) 
to Poitiers, to finish his education. He was given several bene¬ 
fices, the most important of which was the abbey of Brantomc, 
but he had no inclination for an ecclesiastical career, and became 
a soldier. He travelled extensively in Italy; in Scotland, where 
he accompanied Mary Stuart (then the widow of Francis 1 .); 
in England, where he saw Queen Elizabeth (1561, 1579); in 
Morocco (1564); and in Spain and Portugal. He fought on 
the galleys of the order of Malta, and accompanied his great 
friend, the French commander Philippe Strozzi (grandson of 
Filippo Strozzi, the Italian general, and nephew of Piero), in 
his expedition against Tcrccira, in which Strozzi was killed (15S2). 
During the wars of religion under Charles IX. he fought in the 
ranks of the Catholics, but was influenced by the ideas of the 
reformers. He spent his last years in writing his remarkably 
frank and naive Memoirs. He died on July 15, 1614, 

Of the .several editions of the works of Brantome that by 
Lalannc for the Socieie de I'llistoirc de France (12 vols., 1S64- 
96) is perhaps the best. 

Lalanne’s edition has the proat merit of bcinp the first to indicate 
the Spanish, Italiatv and French sources on which brantome drew, but 
it did not utilize ail the existing m-'S. It was only after J.alanne’s 
death that the earliest were obtained for the bibliotheque Nationale. 
At I’aris and at Chantilly (Musee Ct)nde) all Brantomc’.s original 
mss., as revi.sed by him several times, are now collected (ive the 
Bihliolhequc dv Tci o/c dcs Clnirlc.s, 1904). 

BRANTOME, town of south-west France, in the department 
of Dordogne, 20m. N. by W. of Perigueux by steam-tramway. Pop. 
() 1,117. The town, built on an island in the river Dronne, it 
h.ts remains of an abbey founded by Charlemagne about 770 and 
afterwards destroyed by the Normans. The oldest existing portion 
is a square tow'er (nth century). The church, which it overlooks, 
was originally domed in the Perigord style, but revaulted in the 
Angevin fashion in the Fph century. The ruined cloister dates 
from the 15th century. The abbey l)uil(ling.s (Tsth cent.), now 
Serve as hotel-de-ville, niagislratiirc' and .sdiools. The chronicler 
Pierre de Bourdcille (1535-1014) came into possession of the 
abbey, from which he took the name of Brantomc. 

There are several old houses (i2th-i4th cents.), a church 
(T5th cent.) and a curious “elbowed” bridge (i6lh cent.). Sev¬ 
eral caves, partly natural in origin, are inhabited, and many used 
as storehouses. 'J'ruflles are the chief article of commerce; and 
there are quarries of freestone in the neighbourhood. The dolmen 
known as Pierre-Levee, to the east of the town, is the most re¬ 
markable in Perigord. 

. BRANXHOLM: Hawick. 

BRANXTON or BRANKSTON, a village of Northumber¬ 
land, England, 2m. S.E. of Coldstream and lom. N.W. of Wooler. 
It was on Branxton Hill, immediately south of the village, that the 
battle of Floddcri {q.v.) was fought betwiam the Engli.sh and the 
Scots on Sept. 9 1513. During the fight the Scots’ centre pushed 
as far as Branxton church, l)uL “the king’s stone,” which lies N W. 
of the church and i.s popularly suppo.scd to mark the spot where 
James IV. fell, is some three-quarters of a mile from the scene of 
the battle; it is probably an earlier monument. I’op. of parish 

^'bRAOSE, william de (d. 12It), lord of Brecknock, 

Radnor and Limerick, spent the early part of his life fighting the 
Welsh in Radnorshire, lie stood high in King John’s favour, re¬ 
ceived many honours, and was even given the custody of Prince 
Arthur, But John and he quarrelled, probably over money 
(1207). In 1208 John began to suspect the fidelity of the whole 
family, and William had to fly to Ireland. After a number of 
attempted reconciliations, he was outlawed (1210) and died at 
Corbeil (1211), 

See Foedcra, i. 107 ; Histoire des dues (ed. Michel), Wendover; Kate 
Norgate’s John Lackland. 

BRASCASSAT, JACQUES RAYMOND (1804-1867), 
French painter, was born at Bordeaux; he studied art in Paris, 
where in 1825 he won a prix dc Rome with a picture (“Chassc dc 
Meleagre”) now in the Bordeaux gallery. His reputation as an 
artist was made in animal painting. His “Lutte de taurcaux” 
(1837), in the mus 6 e at Nantes, and his “Vache attaqu^e par des 


loups” (1845), in the Leipzig museum, were perhaps the best of 
his pictures. He died in Paris on Feb. 28, 1867. 

BRASDOR, PIERRE (17:1-1799), French surgeon, regius 
professor of anatomy and director of the Academy of Surgery, 
whose name was long attached to a ligature of his invention. He 
was an ardent advocate of inoculation. He died in I’aris on Sept. 

28 , 1799 . 

BRAS D’OR, an irregular landlocked and tidelc.ss gulf or 
lake, 50m. long by 20m. broad, almost sejxirating Cape Breton 
island (Nova Scotia. Canada) into two parts. .shij) canal goes 
acro.ss the isthmus (about irn. wide). ’I'he gulf is connected with 
the Atlantic by the Great and Little Bras d'Or diannels, divided 
by Boulardcire island. The gulf or lake is itself divideil into 
two basins, the inner or Great Bras d'Gr lake, from 12 to 00 
fathoms deep, the outer or Little Bras d'Or lake, in places nearly 
700ft. deep. The picturescjue and well wootled shores attract 
tourists. Sea fishing (cod, mackerel, etc.) is the chief industry. 

BRASIDAS (d. 422 n.c.), a Sp.artan ofluer during the Archi- 
damian War, the first decade of the Peloponnesian War [q.v.). 
He was the son of Tcllis and Argih'onis. ami won his lirsl laurels by 
the relief of Methonc whi(h was besieged l>y the Athenians (431 
B.C.). During the following year he seems to have; been eponymous 
ephor (Xen. IIell.y ii. 3, io), and in 420 he was sent t)ut as one of 
the three commissioners to advi.se the admiral Cnemus, As trier- 
arch he was wounded in the assault on the Athimian iiosiiion at 
Pylos (Thuc. iv. ii, 12). 

In the next year, while Brasidas mustered a force at Corinth 
lor a campaign in Thrace, he frustrated an Athenian attack on 
Megara (Thuc. iv. 70-73). Immediately afterwards he i/iarched 
through Thc.ssaly with a force of helots and mencnaries, atid, 
refusing to join the Macedonian king Perdiccas in a private war, 
set about breaking up the Athenian empire in 1hi“ North. During 
the winter he won over to alliance W'ith Sparta the cities of Acan¬ 
thus and Stagirus, and, most important of all, the Athenian colony 
of Amphipolis. An attack on ICion was foiled by the arrival of 
Thucydides, the historian, at the head of an .'Xthenian squadron. 
In the spring of 423 a truce was concluded between Athens and 
Sparta, lint Brasidas refused to give up Sciom*, which, the Athe¬ 
nians declared, revolted two days after the truce began, and occu¬ 
pied Mendc shortly afterwards. I'hcrefon' lighting still continued 
in Thrace. An Athenian fleet recovered Mende and l)loikaded 
Scione, W'hich fell two years later (421 n.c.). Meanwhile Brasidas 
joined Perdiccas in a campaign against the Lyncesti, whiih was at 
first successful, but ended in a quarrel between Brasidas and Per¬ 
diccas, who promptly concluded a treaty with Athens ( C.I.Ci. i. 42 ). 

In April 422 the truce with Sparta expired, and ('Icon was .sent 
to recover Thrace. By the skilful generalship of Brasidas the 
Athenian army was routed at Amifliipolis and (,'leon w'as slain, 
but the Spartan general also fell. He was buriid a1 Amphipolis 
and the sacrifices which had formerly been offerc'd to the Athenian 
founder were transferred to him (Thuc. iv. 78-v. ii). Brasidas 
and Cleon had been leaders of the war-parly, and their deaths 
enabled Athens and Sparta to conclude the Peace of Nicins 
(421 B.C.). 

Bra.sidas was the only commander of genius whom the Spartans 
produced during the Archidamian War. His charm and elo(iuence, 
qualities unusual in a Spartan, and his diiiloniatic treatment of the 
cities caused the allies of Athens to regard Sparta more favamrably 
and paved the way for widespread revolt after the disasler in Sicily. 

See in particular Thucydides, ii.-v.; what Diodorus xii. adds is 
mainly oratorical elaboration. A fuller account is given in the histories 
of Greece (e.g., those of Grotc, Beloch, Busolt, Meyer and Bury). 

BRASOV (Ger. Kronstadt, Hung. Ilrasso), a town of Tran¬ 
sylvania, Rumania, centre of the old Saxon district known as 
the Burzenland, and capital of the Rumanian dc|)t. of Bra?ov. 
Pop. (1939) 61,829, of which Magx’ars. Rumanians and Ger¬ 
mans were in about e(|ual parts. Bra.sov is beautifully situated on 
the slopes of the Tran.sylvanian Alps, in a narrow valley, shut 
in by mountains, and presenting only one opening on the north¬ 
west towards the Burzen plain. The town is entirely dominated 
by the Zinne, a mountain rising 1,276 ft. above the town (total 
altitude 3,153 ft.). 
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Brasov consists of the inner town, which is the commercial 
(enire, and the sul)url».-. of lilumenaii, All.stadt and Ohcre Vor- 
stadt, inhabited respectively by Cierrnans, Magyars and Ruma¬ 
nians. To the east of the inner town rises the Schlossberg, 
crowned by the citadel, erected in i ^ To the north is the ruined 
tower of the Teutonic Order. Under it the old city wall, with its 
bastions, is inta(t. d’he Trotes.iant church, |j(Ji)iilarly called 
the Black Cluirch, owing to its smoke stained walls, causefl 
by (he great lire of ibS(j, is the fine.'-t in Transylvania. Jt is 
a Ciolhic ('(iiiKc and was built in i,ys;^-i4.’v In the .scjuare in 
front of it i^ the statue of J(jh,uines llonlrnis (i.p^S-i 549), 
“the apostle of Tr.an ylvania,” who vv.a-^ born in Brasov, and 
est.i/dished hen- tlif lir>l jjrhi(ing-pre-s in Tra/is\'lvaiiia. In 
the primip.il s(/iiart‘ of the inner town st.inds the town hall, 
built in i.j.;o and restored in Du; i.Sth century, with a lower 
high. Brasov i> an important cornmert ial and manufactur¬ 
ing town. Lying near live jxisses of the Cari)athians (Bran, 
iTedeal, Bratocea, Oitu/, Buzeu), it developed from the earliest 
time an active trade with W'alacliia, Moldacia and the Balkan 
Stales. Its chief industries tire iron and coi>[)er works, wool- 
sijitining, dislilleric's, turkey-reel dycang, leatluT goods, jitipc-r, 
cement ;md jn'lroleum relineries. 'Fhe m.inufacture of the wooden 
hollies Used by the |>c*as;m(ry in Ilung.iry and in the Balkan 
Sl.ilc's is carried ctii Brti.sov was founded in 1211 by the 'J'eii- 
tonic ()rder c.xix-lled in it was redOunded soon tifter b>’ 

S.ixon se((ler■^, remaining a main .Sa.von centre until modern limes. 
Originally situated in the jilain, it was withdrtiwn into the vtdley 
alter the first Turkish invtisions, about ad. i.too. It pl.iyed a 
leading ptirl in the introduction of the Reformation in 'I'ransyl- 
vaiiiti in the* ibDi (cntiiry. 'I'lie town w;is tdmosi completely 
destroyed by llie big lire of itiHc;. During the revolution of 
iS-jS-.p; it was besiegcal by the I lungtirituis undcT (letu-rtd Bc-m 
from March to Jul\' 1^41), .and seveitd engagements beiwec-n tlie 
Austrian and the llung.irian troo])s took pl.aci' in its neighbour¬ 
hood, On ticc ount of its position it is an ccvcellenl tourist ccailrc', 
lu'ing surrounded b>' bcMuliful mountains and having several 
mineral baths in I he vie inity. 

BRASS, a ri\c‘r, town and district of southern \igc-ria, British 
West Africa, 'The Brass riccr is one of the deltaic braiulu-s of 
the Niger, l> ing east ol the' Kio Nun or main channed of the river, 
hrom the point cd' divergence from the* main slia-am to the se.a 
the Brass has a course of about loom,, its mouth bedng in 0 ^ 20' 
Iv, 4" 45' North. Brass town, formerK’ a nourishing trading .settle¬ 
ment at the mouth of the fixer, is no longer much uscal by shii) 
irafVu’. d'he c.ipil.al of the- Brass tribc-s is Nimbe, 40111. up 
river. 'I'he Ifrass river, called by its I’orluguesc- disc overeis the 
Kio Bento, is said to ha\e receixed its Icnglish name from the 
brass rods and other brass ulc'iisils imporic'd by the early traders 
in e.xchange for palm oil and slaxe^. Tlic* Brass natix’es, of the* 
pure ni'grc) type-, were notc-cl for their saxage character, lii 1S56 
their chiefs concluded a tre-aty with (ireat Britain agreeing to gixe 
U|) the- slaxe-lradc- in e.xchange for a duty on the palm oil exported, 
l-'inding their prohtable Inkiness as middlemen between thi^ up¬ 
river producc-r and the- exporter tlireatenecl by the airju-arance of 
European tr,iclers. they made inell'ective complaints to the British 
authorities. The establishment of the- Royal Niger Company led 
to gre-ater bitterness, for the company's regulations were practi¬ 
cally prohibitory for native trade. 'I’lit' Brass men determined on 
rc'icri.sals, and on January iSc)^. the nalixes, Christian and 
pagan, att.uked and sacked the' company’s .station at Akassa on 
(he Rio Nun. Foi l\'-three of the prisoners lakc'ii back to Nimbe- 
were killed and eaten by the pagan section. I'he Christian chiefs 
took no part in this feast and sent back (heir prisoners (-'5 in 
numbe-r). In the following M.irch a ]iunitive t-xpeclition destroyed 
Ninibc'*; 400 natixes wen* killed or wounded. A heaxy fine wvis 
impost'cl on the Brass chiefs and the king, Koko. was deposed. 
The trade* regulations of which coinjilaint had bc-en made were 
removed in icioo on the establishment of (he protectorate of 
Southi-rn Nigeria, 

^rr the Krport hy Sir John Kirk on thr Disturbances at Brass 
(Alru a. N(» c. iK'g)) ; Sir W. N. Geary, .Vpc’crm under British Rule 
(London, ou';). 


BRASS, an alloy consisting mainly if not exclusively of copi>er 
and zinc; in its older use the term was apiilied rather to alloys of 
copper and tin, now known as bronze (cj.r.). 

The brass of the Bible was probably bronze, and so also was 
much of the brass of later times, until (he distinction between 
zinc and tin became clearly rc-cognizt-d. It is f^uite likely that from 
very early times brass was made accidentally, owing to the admix¬ 
ture of zinc ores with those of copper, but was not recognized as 
distinct from bronze. The Latin word ars .signifies either pure cop- 
jier or bronze, not brass, but the Romans coniiirehended a bras,s 
compound of copiier and zinc: under the name of orichalciim or 
(iiirnhnlcum, into which, according to Tlinx', c c>i)pc-r was conxerlecl 
by the aid of cadmia (a minc-ral of zinci. One- of the earliest 
examples of Roman lirass is a coin of dale 20 n.c'. containing 
• 7 - 3 /V' zinc. There w-as considerable production of brass in the 
Low ('ountries commencing aliout a.d. 400, and it became an im¬ 
portant article of commerce, d'here are ecclesiastical brasses, or 
“laltc-ns,” still to he seen in many churches, particularly in Ifast 
Anglia. The word lat(c-ii is a corrui)tion of the P'rench word laiton; 
and till about 1550 kitten was alwax’s imported from Flanders 
;ind (i(*rmany. One of the earliest laltens in k>ngland is at Stoke 
d'Abernon and commemor:ili*s Sir John Daubernon (c. 1-77). 
The conipo.silion of these kittens is approximately 66';;' of co{)jK‘r, 
i- 4 '"k of tin, up to 7O' of i(-ad, and the remainder of zinc. 

'I'hc-rc- is good i-vidc-nc c- of the manufac I tin- of brass in FmglancI 
in the i6lh century, for Ouc-c-n FJiz.ibeth ))>■ patc-nl granted to 
William ilurnfrc-y and Christopher Schutz the exc lusive right of 
working calamine and making brass. 'Lhis right subsec]uenlly 
devolved upon a body cailecl “The (iovernors. Assistants and So¬ 
cieties of the; City of London of :md for the ]\Tincral and Battery 
Works,” which coutinuc-d (o exc-rcise its functions clown to the 
year 1710. The word “battery” refc-rs to the process of hammer¬ 
ing brass into shi-ets, W'hich was the; norni.al method in 1-higkind 
for some- joo ye.ars; but by the latter half of the rSlh century this 
mc-lhod began to be- supersi-decl by the rolling-mill, and it is now 
obsol(-tc.-. 'Fill 1S50 brass was still being made by the- c.alamine 
jirocess, in which copjx-r shot were hc-ated with caiamiiie and 
charcoal. The- rc-siilting i)arlially-l)r;is,secl sliol xvc-re then inellc-d, 
mix(-d and cast. This proces.s. howc-ver, had bct-n going out of 
favour since 17X1, when J.inu-s l-'anerson patc-nted the production 
of brass from ccxjipcr and zinc metals, which is the method now- 
in use-. 

Copper and zinc will alloy in all proportions, but there are 
sevc-ral distinct sc-ries, known technically as “solid solutions,” 
which are disiingui.shed by the letters of the Creek alphabet, the 
iilfdia brass having the greatest percentage of coppe-r and being 
the- sole constituent of all wrcnighl brassc-s containing over 64 '"<7 
of cojeper. It is to this constituent that brass owes its malleability 
.and general usefulness. The beta mixture- contains less copper and 
is of a much harder nature, and us (his constituent increases thc- 
brass beconic-s Ic-ss amenable to cold work, though it can be easily 
worked hot. The olhe-r solid solutions contain less and less cop])t-r. 

Brass; Malleable and Non-malleable. —The brasses may be 
convenientlv divided into two groups Ipv (he lest of malic-ability, 
(he dividing line being about the composition of 557,7 copper and 
45';77 zinc. All the higher copper alloys are xvorkable cither hot or 
cold and in some cases both hot and cold, while the remainder 
are not malleable at all. 

The unworkable brasses arc known as the white brasses and arc 
not of great industrial i!nj)ortancc. The 50D'' mixture is much 
used in a crushed or granulated form for purposes of brazing, and 
those with lower percentages of copper can be cast and used for 
sliding parts, since though brittle they offer considerable resistance 
to frictional abrasion. Thc-y also form the basis of certain alloys 
used for die-casting, a form of casting which has come into much 
lirominence since the war. 

The malleable brasses may be further divided into the cold 
working and the hot working alloys. The dividing line is not pre¬ 
cisely drawn, but commercially it is not u.sual to work alloys of 
less than copper cold since an excessive amount of annealing 
would be needed. Hot working above 62‘;o copper is attended 
with considerable difficulty on account of the very brittle nature 
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of these alloys when Just below red heat, and it does not jrive the 
fine structure of the metal and the smooth surface which is ob¬ 
tained with cold work. 

The most widely used of the brasses are those of 70% copper 
and from 62 to 66% coi)per. The former, which is known as cart¬ 
ridge metal and is the most suitable for extreme amounts of work, 
has a tensile strength, in the cast state, of 15 to 16 tons per 
sq.in. and 60% elongation; when cold worked, of 30-40 tons and 
loC; elongation or less; when cold worked and annealed, of 21 
tons and up to -q^/c elongation. The general mechanical proper¬ 
ties of bras.s vary widely; indeed it is this wide range which 
makes bras.s such an important alloy. By variation of the compo¬ 
sition, or by the amount of cold work put upon the metal, or by 
the ilegree of annealing, a tensile strength of from 15 to 45 tons 
I)er scj. in., an elongation of from 3% to and a hardne.ss of 

from 60 to 150 Brinell can be obtained with all the intcrmedi.ite 
degr<;es. It is readily drawn into fine wire, rolled into .strips as 
thin as -ooiin , drawn into tubes and extruded as rods or section.s. 

Colour.s of Brass.—The alloys of copper and zinc give a re- 
markabh' .series of colon's, of which the most notable are those 
with about 80% of copper, since they simulate gold, and have 
names which were once familiar, sinh as Dutch metal, Mannheim 
gold, pinchbeck (invented by Christopher Pinchbeck, a London 
clockmaker, in 1732), and others too numerous to mention. The 
colour.s due to composition vary from that of pure copper through 
yellow (0 dull white. Brass is susceptible of a line polish, but 
tarnishes on exposure to the air; the brilliancy of the .surface can 
however be preserved if the metal is thoroughly cleansed by “dip- 
()ing'’ in nitric acid and “lacquen'd.” The bra.s.scs al.so lend them¬ 
selves to a variety of chemical and heat colour lini.shcs which arc 
quite different from the natural colours of the alloy. Recent re¬ 
search work suggests the i^O'^sibility of producing a thin, almost 
invisible oxide film by heat treatment at about 100‘^C. as a protec¬ 
tion against tarnish. 

There is a series of alloys which are commonly classed as 
brasses since brass is their foundation, but they contain other 
metals also. (See also Alloys; Copper; Zinc.) 

Hiiii.ioGRAniv.— yN. T. Brannt, Mctnllir Alloy:; (2nd cd. H. 

Lc Chatelicr, Contribution d Vet tide de:, Allinges (1901) ; W. Gowland, 
“Copper and its Alloys in Early Times’’ {Journ. Inst. Metals, vol. vii., 
1912) and The Metallurgy of the Non-Ferrous Metals (ard cd. 1921) ; 
E. F. Law, Alloys (2nd cd. 1914) ; Sir VV. Roberts-Auslin, An Intro¬ 
duction to the Study of Metallurgy (6th cd. 1914) ; G. II. Gulliver, 
Metallic Alloy; (4th cd. i(i2i) ; L. Aitchison and W. R. Barclay, Engi¬ 
neering Non-Ferrous Metals and Alloys (1923); Institute of Metals, 
Journals {passhn). (S. P.) 

BRASSARD, originally a piece of defensive armour cover¬ 
ing the upper arm (Lat., brachiutn —arm; French, bras —arm), 
now a badge or armlet worn on the upper arm, 

BRASS BAND MOVEMENT. By this name is generally 
known a movement which has had enormous influence in culliv'at- 
ing and dcvcloiiing musical tastes and aptitudes among the work¬ 
ing-classes in England. Originating not far .short of 100 years 
ago in the rival performances of town and village bands, it. has 
since attained, under the stimulating influence of organized 
competition for substantial prizes, remarkable dimensions. To-day 
nearly every village has its band and in the larger towns are often 
to be found several, the total number in existence being put at 
over 5,000. Most of the large works and collieries have their 
own organizations, and many of them arc known throughout the 
length and breadth of the land. 

Among such bands, Foden’s motor works, Munn & Felton’s 
works. Black Dyke. Wingate's temperance, and Carlisle St. 
Stephen’s have all distinguished thcm.selve.s in recent years l)y 
winning the championship, Foden’s having topped the record by 
doing this in three succe.ssive years twice; among famous bands 
of earlier days may be mentioned Meltham mills, Leeds forge, 
Wyke, Besses o’ th’ Barn and Kingston mills. 

A large number of contests are held in different parts of the 
country during the summer months but the two meetings which 
stand out pre-eminently are those held annually at Belle Vue, 
Manchester and the Alexandra Palace, London—whither the Lon¬ 
don meetings were transferred in 1937 after the burning down of 


the Cr\>tal Palace (where they iiad formerly been held) in 1936. 
The Crystal Palace meetings began in i860, then after a few 
years’ existence lapsed until they were re-established in 1900 by 
Mr. J. Henry lies, who has been prominently identified with the 
movement for many year.s. 

Under the title of the National Band Festival these contests 
constitute for all concerned the most important and exciting event 
of the musical year, the chief prize being a thousand guinea 
trophy (held for one year) plus a money prize of £50 and medals 
for each player, for the champion band. As many as 200 bands 
often take part in this festival. 

As regards the music performed, this consisted formerly almost 
entirely of arrangements and transcriptions of compositions of 
very varying orders of merit, hut of recent years the standard 
has been greatly improved; a tendency which has been furthered 
by the synifiathctic co-operation of leading British composers, 
such as Elgar. Holst, Bantock, Ireland. Bliss and Holbrooke, who 
have all written special works for the brass band (ombination. 
This consists, in the case of a full band, of about 24 instruments, 
including cornets, horns, trombones, euphoniums and basses. 

BRASSEUR DE BOURBOURG, CHARLES ^TI- 

ENNE (1814-1874), Belgian ethnographer, was born at Bour- 
bourg, near Dunkirk. From 184S to 1863 be travadled as a mis¬ 
sionary, chiefly in Mexico and Central America. He published in 
1S57-59 a history of Aztec civilization, and from 1861-64 edited 
a collection of documents in (he indigenous languages. In 1S64 he 
was archaeologist to the Fnaich military expedition in Mexico, 
and his Monuments anrirns dit Me.xiqnc was published by the 
French government in i8()6. He translated into French the Popol 
Vtih, a .sacred book of the Quiche Indians, and wrote a Quiche 
grammar. In 1871 he brought out his Ifiblioth^quc Mexiro-Guate- 
malienne, and in 1S09-70 gave the principles of his deci[)herment, 
much disputed, of Indian ificture-vvriting in hi.s Manuscrit Troatto, 
etudes stir le svsterne graphiqnc et la langne des Mavns. 

BRASSEY, THOMAS (1805-1870), rCnglish railway con¬ 
tractor, was born at Buerton, near Chester, on Nov. 7. 1805, At 
the age of 16 he was apprenticed to a surveyor, and on the com- 
jiletion of his term became a partner of his master, eventually 
as.suming the sole management of the business. His first engage¬ 
ment as railway contractor was entered upon in 1S35, when he 
undertook the execution of a portion of the Grand junction rail¬ 
way, on the invitation of Jo.seph Locke, who soon afterward-S 
out nested him with the completion of the London and South- 
amiiton railway, a task which involved contracts to the amount 
of £4,000,000 .sterling and the employment of a body of 3,000 
men. At the same time he was engaged on ])ortions of several 
other lines in (he north of England, and in Scotland. In conjunc¬ 
tion wath his partner, \V. Mackenzie, Brass^'y undertook, in 1840, 
the construction of the railway from Paris to Rouen, of which 
Locke was engineer. A few years later he was engaged with his 
partner on five other French lines, and on hi.s own account on (he 
same number of lines in England, Wales and Scotland. In 
the following year he engaged in (he con.'^truction of railways in 
Holland, Prussia, Spain and Italy. One of hi.S'largest undertakings 
was the Grand Trunk raihvay of ('anada, i,ioo miles in length, 
with its fine bridge over the St. Lawrence. In this work he was 
as.sociated with Sir M, T’eto and Iv L. Betts. In the following 
years divisions of his industrial army of some 75.000 men were 
found in almost every country in Europe, in India, in Australia 
and in South America. Besides raihvay w'orks, he originated a 
great number of subsidiary establishments, coal and iron works, 
dockyards, etc. Bra.sscy died at St. Leonards on Dec. 8, 1870. 
See Sir Arthur Helps Lijc and Labours of Mr. Brassey (1872). 

He left three sons, of whom the eldest, Thomas (1836-1918) 
was created a baron in 1886 and earl in 1911 on the coronation 
of George V. He w'a.s educated at Rugby and Oxford, entered 
})arliamcnt for Hastings as a liberal in 1868, and devoted himself 
to naval affairs. He was civdl lord of the admiralty (1880-83), 
and secretary to the admiralty (1883-85). He carried out a 
number of important enquiries, into wages and conditions of 
labour in the dockyards, shipbuilding, and design, and into the 
details of administration in the dockyards. In 1893-95 he was 
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prcsifJent of (fu- Inst it ut ion of Naval Architecls In 1894 he was 
a lord-in-wait in><, and fnnn 1.895 *900 was governor of Victoria, 

In 1908 he was apixanted lord warden of the Cinque Port.s, 
AmoTiK Lord Hrassey's fiuhlications, his inauguration of the Naval 
Annual (iS,s6 rjnward ), .and his encyclo[jaedic work on The 
lintiah Navy ft883-851 are the most nnporlant He died in 
London on heh . 5, and was sucreeded as second earl hy 

his son 'Hiomas Allnutl Bras.sey, who died in 1919. 

BRASSICA, a plant c'enus of the family Cruciferae (i].v ). 
iruIuditiK Ifie (at>l)a)^e, rnustard C/r/a;: ) and othcT well-known 
[)lants 

BRASS MANUFACTURES. 'I'hc manufacture of brass is 
usually, althouKfi not alwavs, associ.ited with the lahritalion of 
< <ip{)er and c.optxT base alloys in ^,n iieral. 

The maiiuf.K ture of copper .ind its alloys, including brass, is 
essentially a heav'y industr>' and the normal [iroducts of copper 
and brass mills are the basic forms of the mcMal indiistry, namely, 
sheet, .slrij), rod, tube, b.irs and plates. 

Brass is a generic term applied to the most widely used and 
itidustri.illy import.iiit copper base alloys, d'here is a large num¬ 
ber of commercial brass .dloys but iti general the brasses can be 
c lassilual in three- broad groups. 

(Iroup I tompri.'.c-s the binar\' .alloys of caiiaper and zinc con¬ 
taining in excess of (ij'A copper. Alloys iti thi-- group, whe-n- the 
copper cotilent r.itige is betwc-eti and 95'’r. arc-, si riic I ur.ally, 

single-pha.sc-, solid .solutions cjf coppe-r and zinc. Brassc-'. in this 
group known ;is alpha brasses arc- characterized by excellent cold 
working projcerties atul are widely usc-d in apyclications n-c}uiring 
c-xtreme ductility and case of forming and drawing. 

Croup II comprisc-s those- allocs of coppe-r and zinc in which the 
copjjcr range- v.aries from 55''',' to 65'L Struc turally thc-se alloys 
e.xhibil two jihasc-s. the- alpha phase, which is tyjdcal of the- alloys 
in Clroup T in comliination with a beta pha.se, a ph.ase richer in 
zinc than the alph.i phasc- 

'riie alpha-beta brasses are (-xcellent hot working metals and in 
gener.'il are char.icterizeci by liigher strengths and lower cluctilitic-s 
than the* alpha brassc-s 'riic'v lind their princijial applications in 
engiru-ering tic-ids as structural materials and arc- sc-ldom used for 
spinning, stamping or drawing, or other f.ibrication requiring cold 
working or dc-form:ilion suli.stanti.ilK- bc-yond the point of orig¬ 
inal manufacture. 

(Iroup III may be- considered as including a large r.mge of 
special or modilied brassc-s in which third and fourth constituents 
have been adde-d to the- basic copper-zinc alloys for the jiurpose of 
usc-fully mociifying their proiierties. 

The ;idd<-(l elc-mc-nts m.t\- sc-rve- to imjirovc- physical properties, 
such as tensile strength, incrc-ase corro.^ioii resistance-, render 
the tnalc-rial more- rc-adil>' m.ichineable, or in sonic- instances to 
modify the- colour of flu- basic alloy. 

Typical of these speci.il brasses arc- the aluminium brasses in 
which aluminium has bc-en adclc-d to increa.sc- tlie corrosion rc-- 
sisiance of the brass; the- leacled brasses, where lead has been 
added to improve machining properties; the so-c.illed manganese- 
bronzes, whc-rc- manganese- and iron have been added to incre.ise 
the tensile- stre-ngth of certain of the alpha-beta brasses; nickel 
brass, or. as it is called commerc ially, nickel silver, in which nickel 
has been aclclc-cl to br.iss for the purpose of obtaining a desirable- 
white colour in m.iterial usu.dly to be subseciuently silve-r eir nickel 
plated. Following is an outline of cert.iin ba.sic operations, namely 
casting, annealing and pickling, emiiloyed in the- fabricution of 
brass. Other basic operations such as hot and cold rolling, cold 
drawing, extrusion and piercing will be tli.seu.s.sed in connection 
with type-s of tinished produc ts, such as .sheet and strip, rod and 
bar, and tulK's. 

Castings.—It has often been said that the he;arl of the brass j 
industry is its casting shop. Here are produced from basic raw 
material the specially shaj)ed castings reciuired in the production 
of its many manufactures. The most rigid control must be exer¬ 
cised along all fronts to secure the quality nece.s.sary to the pro- 
ductioir of brass products. 

Raw m.iierial used consists of cathode copfx'r, l.e., copi>er re¬ 
fined electrolytically, scrap copper from its own mills or pur- 


cha.sed on the market, zinc, pure aluminium, lead and other virgin 
mettais. In addition to pure metals large quantities of both 
processing and purchased scraj) bra.s.s .are u.sed. 

Regardless of the source of the scrap extreme precautions are 
taken to keep it segregated according to its composition. Scrap 
which is .secured frejm without is carefully analyzed and then 
placed in s(x.-cial bins to be utilized later for the casting of alloys 
whose-composition it most closely approximates. Ihirchased scrap 
is usually passed over a magneiic s»-paralor so that all iron and 
.steel which may be present are removed. The presence of iron in 
most bra.s.s alloys i.s not desired in amounts above o ioyo- 

DtqK-nding upon the type of equipment u.sed for melting fur¬ 
naces, charges will vary from looll). to 10.000 pounds. The com- 
jxisilion of the alloy i.s determined to a large extent by the care 
with which these charges arc weighed. Usually .sc-jiarate depart¬ 
ments are set ujt within the casting .shcjp under the direct super- 
vi.sicxi of a chemical control department. For any given com- 
jiosition (he nece.s.sary amounts of copper, zinc and scrap are 
carc-fully weighed. U.sually an excess of 0 5% of zinc is added 
as (his much is lost due to volatilization during the melting pe¬ 
riod. Fivery effort is made to keep the scrap :i.s free from oil. 
dirt and grc-a.se as jiossiblc. The.sc- on liurning produce gas which 
may be trapped when the metal is solidifying. 

The furnaces used for melting vary from the pit-crucible type 
used fur small-sized castings and for .sand castings to electric 
furnaces of the induction t\'jx‘ which usually hold between i.ooo 
and 2,5oolb., to the reverberatory furnace which holds up to 
io,ooolb. unci which is extensively used for making large castings 
for the prcxluclion of heavy sheet and plate. Large-sized oil 
and gas-fired, tilling crucible furnaces are also used cxten.sively. 
Thc-.se are jiarticularly useful because of their flexibility, it being 
jxi.vsible to change from one alloy composition to another at a 
minimum cost. 

Elc-ctri( furnaces are lined with sjiecial refractories depending 
on the compo.silion to be melted. Such linings are quite expensive 
;mcJ usually .separate furnaces are Si.-t aside for casting special 
mixtures. Electric furnaces are highly adapted to big production 
runs of a particular alloy or alloys within a narrow' composition 
range. 

During melting of the metal considerable care i.s taken to pro¬ 
tect the molten metal from the atmosphere and ;i cover of char- 
ro.al is used. The cover produces a reducing atmosphere at the 
surface and prevents undesirable oxidation of the molten metal. 

Moulds used for the making of castings for the production of 
wrought bras.-s prociucLs art- usually ca.st iron. Their shape is de¬ 
termined by the .shape of casting required. F"or the manufacturc- 
of tuliing or rod, casting.s may vary from ain. to 3oin. in diameter 
and from uin. to qhin. in length. 

Moulds may be of the air cooled type or the water cooled type. 
'Flu- latter is very extensix'ely used for the production of large- 
sized castings. Ccxfling is effected by circulating w-atcr through 
.1 ch.imber between the outer casing of the mould and an inner 
plate usually made of co[)per or bronze. 

Moulds are dressed with mixtures of oil and rosin, graphite or 
black lead. These dressings serve to produce cleaner surfaces on 
casting and to protect the casting surface.^ of the mould. 

The temperature at which the molten metal is poured is very 
carefully controlled by means of thermal couples which arc im¬ 
mersed in the molten metal, readings either being taken visually 
or recorded on special eejuipment. 

To standardize rate at which the metal is poured, special pour¬ 
ing boxes, cups or funnels are used. These serve two purposes: 
one to regulate the rate of rise of the molten metal in the mould, 
and second to prevent the molten metal from impinging on the 
mould wall and forming bad spots on the casting. 

When brass changes from the liquid to the solid condition 
shrinkage takes place. In order to compensate for this shrinkage 
the casting is fed by adding liquid metal during the entire period 
of .solidification. Occasionally mould extensions made of clay or 
of cement are used to furnish additional space to hold metal for 
feeding the shrink. These extensions are often called “hot tops” 
or “dozzles.” 
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The top end of castings containing the ‘ lup*^ the “gate" is 
removed to solid metal cither by sawing or with heavy shears 
prior to any working of the metal. 

Annealing.—Annealing consists of heating a metal to a tem¬ 
perature which renders it soft and suitable for further cold work. 

Annealing operations arc irsually conducted in furnaces of the 
muflle tyi)e but of many forms of construction. 

In a commercial sense it is, of course, necessary that anneal¬ 
ing furnaces be so constructed that uniformity of temperature 
is maintained within the muffle. 

Many designs of furnace incorporate a control of the furnace 
atmosphere for the purpose of preventing the excessive oxidation 
or tarni.shing of metal during the annealing operation. The term 
“open fire" annealing is frequently used to de.signate annealing 
operations in which no effort is made to prevent oxidation of the 
metal. Controlled atmosi)here annealing ordinarily designates an 
oi)cration in which excessive oxidation or scaling is prevented 
by suitable control of the furnace atmosphere, and bright anneal¬ 
ing is a term descriptive of those annealing operations which are 
conducted under conditions so controlled as to prevent even tar¬ 
nishing of the metal. 

The design of annealing furnaces varies from a mechanictil 
point of view with the particular type of product being handled 
.ind the necessities imposed by engineering ;ind manufacturing 
(onsiderations. 

There are continuous tyi)e furnaces, batch type furnaces, stri}) 
annealing furnaces and many others of special design which are 
in common commercial u.se. 

In the United States there is a wide use of electrically heated 
.innealing muffles, (ias and oil-fired furnaces are also commonly 
and widely u.sed. 

The use of wood and coal as a fuel for the firing of brass an¬ 
nealing furnaces has within recent }e,ars ru[)idly disappeared in 
the United States, but it is still encountered in small plants both 
there and in fhtrope. 

Pickling.—rickling is a term applied in the brass industry to 
the cleaning of annealed metal by acid .solutions. Ordinary pick¬ 
ling practice on copper and brass products consists in immersing 
the annealed metal in a sulphuric ticid solution, usually contain¬ 
ing about lo'/f by weight of sulfthuric acid. 'Fhe function of the 
acid is to combine chemicalh with the metallic oxides formed in 
.mnealing operations and to remove dirt, combttstion products and 
other impurities from the surface of the metal. 

Such a cleaning operation is cs.sential before cold working 
oi>erations can continue, as otherwise subsequent cold working 
would result in the imbedding of oxides and metals in the surface 
of the metal, rendering it unsuitable for most commercial apjfli- 
cations. 

While sulphuric acid is the chemical used for ordinary pickling 
operations, tliere arc several pickling or finishing solutions com¬ 
monly used in the brass industry. 

A .solution of sodium or potassium bichromate in a water solu¬ 
tion of sulphuric acid is frequently employed as a "bright dip” 
Such a bright dip is used, not essentially as a pickle, but rather 
to give a lustrous, clean finish to metal or metal parts after they 
have been subjected to their final processing operation. 

Nitric acid solutions arc al.so frequently used for the same pur¬ 
pose and other chemicals appropriate to the composition of .spe¬ 
cial alloys are sometimes used when the constituents of such 
special alloys necessitate such treatment. 

Sheet, Strip and Plate.—Brass sheet, strip and plate are man¬ 
ufactured by either hot rolling or cold rolling or combinations 
of these two forms of working. As a general rule the dimensions 
of the finished product w'ill to a large extent influence the manner 
in which it is produced, e.g., thick, wide and long plates are 
usually produced by hot rolling only, while thin sheet and strip 
are produced by a combination of the two forms or by cold roll¬ 
ing alone. 

While no clear cut line of demarcation between sheet and strip 
exists, generally thin brass over 2 2in. wide furnished in flat 
lengths is considered sheet, and brass under this width furnished 
in flat lengths or coils, strip. 
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K.uh ol the brass alloys possesses a temperature range m which 
it is most plastic. Some brasses, as mentioned above, hot work 
much easier than others. These are usually hot roiled with only 
enough cold rolling to secure close dimensions Preliminary to 
hot rolling.s castings of the proper shape are healed to the op¬ 
timum hot working temperature and held at this temperature for 
several hours to insure uniformity of liealing, These eastings, or 
cakes as they are called, are fed to a pair of driven rolls which 
exert pressure on the plastic cake, causing it to be elongated and 
thinned. This rolling operation lakes place so rajjidly that it is 
po.ssible to reduce a 4in. or 5in. thick casting to^in, with only 
one heating. In liot roiling, no hardening of the rrn-tal takes place 
.soil is not necessary to anneal. 

In cold rolling much the same oj)erations lake place with tln> 
exeepiion.s that the eastings or bars are narrower, not as ihitk 
and the ojx’ration is ])erfornud at room tem})eratnre, 

When a metal is cold rolled the crystals or grains ol which il 
is composed are elongated in the direction of the working; as 
working increases the^e ery.slals become fragmented The com¬ 
bination of fragmentation and elongation of the grains results in 
the metal becoming very hard. When (his condition is reached, 
if become'. ne<es.sar>’ to anneal the bar before further cold work 
can be done. It is usual imiclice to cold roll a bar 50';;. i.r. from 
I’in. thick to tin. between annc'aks 

Annealing temperatures of frcmi Soo-i^so^’l' and e.xposure 
time'' of from 30 minutes to two or three hours are standard 
practice. The temixTalure and time utilized dept'nd ui»on the 
amount of metal being annealed and (he degree of softness re¬ 
quired. Tlu‘ hardness of annealed brass is proportionate to its 
grain size, f.c., .small grain size l>ra.ss is harder than large grain 
.size material. After annealing the bras.s is pickled and is then 
ready for further cold rolling. 

Usually in the production of brass sheet, strip and jjlale, it 
is necessary to remove the .surface at some intermediate iioini, 
such as by milling, in order to insure a hni.sh surface which will 
he free of im[)erfec(ions. This surface removal is called “ovct- 
hauling” or ".scalping.” 

Brass sheet or strip is furtushed to the trade in both hard and 
.soft conditions. If furnished hard its final operation ronsist.s ol 
a definite amount of cold rolling, r.g., quarter hard brass is l)ras.^ 
which has been cold rolled so as to produce a reduction in thick¬ 
ness of loVr ; half hard, 20'r; hard, j.sVv and extra hard, 50U 
Soft brass sheet or strip is annealed to various degrees of soft¬ 
ness, i.e., different grain sizes. If the brass is going to be further 
worked to produce articles and is subseciuenlly going to be pol¬ 
ished and plated, a grain size of 0 030 to 0'05omm, average 
diameter will probably be .specified. If surface characteristics 
of the finished article are of no importance, a larger grain size 
will be selected. In most ca.ses a bakince will lie struck between 
ease of working and smoothness of finished surface. The grain 
size giving the best combination will usually be selected. 

Rod, Bar and Shapes.—Brass rod, bar or shapes may he 
produced by hot rolling, hot rolling and cold drawing, cold rolling, 
cold rolling and cold draw'ing, extrusion, and-cxtru.sion and cold 
drawing. 

The hot rolling proces.s for the manufacture of rods, bars and 
shajies of brass is similar in principle to that employed in the 
production of sheet and plate with the cxcejitions that castings 
of 4in. or 5in. round or stjuarc cross-sections and uji to 6oin. long 
are used and the rolls used arc grooved to produce the cro.ss-sec- 
tional shape desired. Roll stands for rods, etc., as for sheet and 
plate, are so made that the direction of the roils can lx‘ reversed 
quickly, thus allowing rolling to proceed from cither .side. In 
the manufacture of brass wire and small diameter rods, it is 
possible to hot roll in one preheating from a 4in, square or round 
to iin. round. This o{>erafion is performed at high speed 

As a general rule only alpha and beta and lead-free alpha brasses 
are manufactured by the hot rolling process and this process is 
used only when the cross-section of the shape desired is relatively 
.simple. For complicated cro.ss-sections, such as hexagons, tri¬ 
angles, T-shape and others, the hot extru.sion method is utilized. 
Tliis method of working is very flexible and adapted to the pro- 
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duction of cxtromrly compiicatofi shapes of all typfs. 

Castings used arc* cylindrical and dimensions will v’ary depend¬ 
ing upon the capacity of the extrusion eejuipment. 

All brass alloys (an be extruded -'Onie v\iih greater ease than 
others. In contrast to the lujt rolling (»peration bras.^es contain¬ 
ing lead (an be extruded williout diflKulty. 

The extrusion operali(jn (on^isl^ essentiall)- of pushing a cast¬ 
ing, whi(h has been healed to its most plastic range, through an 
alloy steel die. The shape of the opening in the die determines 
the (r(^s.s-serli()n of the extruded ijroduct. T'he extrusion of brass 
is similar to the extrusion of toothpaste from its container In 
one (ase brass rod, })ar or shapes are pushed out at a glowing 
red temperature ami in the other a ribbon of “tfK)thpaste” at room 
(em|)erature. 

Both the hot rolling and extrusion methocK are u.sed as inter¬ 
mediate slejas for the i)rodu(tion of rods and bars. It is im- 
possibh* to jjroducf* materials to very (lose gauge tolerance willi 
either of these ])ro(es.S(‘.s; in additi(tn strengths are low. J’rac- 
tic.ilis' all brass rod, (‘tc., are purchased to verx* close dimensions. 
In order to secure b(jth the dost* dimensions and high(‘r strengths 
it is necessary to cold work the material. This is done by cold 
drawing. 

In the* cold drawing ofieration a jiiece of ec)uipnient known as 
a bendi is used Fixed at oru* end of the i.>endi is a holder which 
(ontains the clii*. The rt'maimler of the lieiuh, which may be 50ft. 
or hotl. long, ((inlains an endless diain operating similarly to a 
(onva'yor bell. ITxed to one [loint on this endless chain is a 
pair of vise-like jaws, First, tin* rod or bar to be drawn has one 
end swaged to a smaller diameter than the size to which it is 
to be drawn. T'hi,s reduced end is then in.serted through the die 
and clamped or engaged with the jaws. Power is then applied and 
the rod. etc., are drawn through the dit* assuming tht? cross-.sec- 
tional shajK’ of llu* dit*. This operation is then repeated until the 
re(|uired cross-section is secured. Usual redu(lion^ of area are of 
the order of for eadi operation, r.r., from lin. diameter to 

^in. diameter, \'ery often such large rcaluctions are re(|uired that 
it becomes necessary to anneal frecjm'iitly as cold drawing, like 
cold rolling, liardens the brass rapidly. Hra.ss rods, etc., are fur¬ 
nished in both hard and soft (onditions. Brass rods of less than 
So';’?, cojiper content, etc., are even more .sensitive to “sea.son 
cracking" than bras.s sheet so it is nece.s.sary to relieve strains 
as soon after the cold v\orking operation as jmssilile. T'his is clone 
by low temperature annealing and by springing or straightening 
ojxtrations. Both of these latter <)[)erations consist essentially 
of whip])ing the product In- fixing one end and flexing the other. 
Thi.s operation readjusts the strains sutlicienlly to eliminate 
danger of cracking. 

Cold rolling is used only when the composition of the material 
is such that it is not economical to extrude or it cannot be hot 
rolled. Alpha bnisses containing lead as a free-cutting (onstitu- 
ent cannot be liot rolled. W'liile they can be extruded in the 
larger sizes and le^s complicated set lions, the jarocess is .slow 
and exjicnsivc. Accordingly, it is usual practice to cold roll to 
.some intermediate size and then cold draw to the finish size. 

The cold rolling of rod is similar to the liot rolling process 
except that working speeds are shnver and cross-.sections of cast¬ 
ings are smaller. As in any cold working operation the metal be¬ 
comes hard and it is necess.irx’ to .anneal frecjiiently t(» soften. 

Tubes. —In the inanufacture of brass lube there arc six meth¬ 
ods by which intermediate sizes of lube can be secured. T'he 
method which is utilized for the production of the tube is deter¬ 
mined l)y the nature of the brass alloy and the use for which the 
lube is intended. These jnocesses are: i. Extrusion; 2. Piercing— 
“Mannesmann" Process; 3, Hollow Shell C'astings; 4, Cup Draw¬ 
ing; 5. Brazing; 6 Lockseam construction. W'ith the excejition of 
the Icickseam method these are all preliminary m(‘thods and in 
order to’prodiice commercial size tube to close dimension.s it i.s 
nccessarx’ to cold draw. 

Of the above methods, extrusion i.s the youngest and is rapidly 
replacing the others as a method of manufacture for tube. 

I. The extrusion of tube is similar to the extrusion of rod, 
etc., with the exception that prior to any extrusion a mandrel is 


forced through lh(f hot casting forming thereby a cylindrical hole 
whose diameter conforms to the inside diameter of the extruded 
tube. The mandrel remains in this hole and simultaneously with 
the completion of this piercing operation the casting is pushed 
through the die and over tht* mandrel The outside diameter of 
the tube or shell is controlled by the die and the inside diameter 
by the mandrel. The operation is rapid, taking from 15 to 30 
seconds for the actual extrusion. 

In the piercing oiieration. castings are used which vary 
from zin. to bin. or larger in diameter and up to soin. long. These 
castings are placed in a furnace and heated uniformly to the 
optimum hot working temiierature of the alloy, and then are 
jilaccd between two rcx'olving roll> which are so constructed as 
to [jresent to the surface of the castings or billets inverted broad 
vee surfaces. These rolls are so adjusted that rolling of the billet 
occurs and elongation results. Due to the shape of the rolls a 
small opening i.s made at the centre of the billet during the roll¬ 
ing operation. T'his oj)cning is further enlarged and controlled 
roughly as to tolerances by entrance therein of a pointed steel 
mandrel which is rotating at high spet'd counter-clockwise to the 
revolving billet. The beginning of rolling of the billet and the 
entrance therein of the mandrel [wint are coincidental. 

T'his ofieration is ver\- rapid and is extensively used for the pro¬ 
duction of intermediate tube sizes of red brass; 85'';^ C(.)])per. 15'; 
ziiK ; Muntz Metal boSi (oiiikt, 40^,' zinc; :in(i others. 

3. The hollow shell method involves the use of special cast¬ 
ings which are .secured by jiouring molten metal into a cylindrical 
mould with a removable core through its middle. The ('ore con¬ 
trols the inside diameter of the casting, The shell or hollow cast¬ 
ing is rediK'ed to smaller sizes by suitafile cold drawing opera¬ 
tions. 

4. T'he "cup drawn" shell or tube is produced b>' deej) drawing, 
i.r., pushing a Hat fiiecc of metal through a die by means of a 
round no.sed punch One of the disadvantages of this method is 
(hat there is a definite weight limitation to the lubt* that can 
be produced. It i.s practically impossilile to jiroduce a tube of 
I in. diameter much more than 15 to 2cft. long, Any of the other 
methods mentioned above can produce tubes of this size up to 
bofl. long 

5. At one time all of the brass tubes .supplied were made by 
the brazing method. Today (I(^JO) less than 0'5Ur arc produced 
(bis way. 'I'he method consists e.s.scntially ol taking llat strip of 
the jirojier gauge and drawing if through a forming die of the de¬ 
sired shape and (licMi brazing the contiguous edges with a solder 
known as sjiellcr, consisting of 50'^' copper and 5 o';T zinc. 

b. The lockseam method is similar to the brazing method witli 
the exception that the contiguous edges are lockseamed. Soft 
solder, /.c., lead-tin alloy, may or may not be aj:<plied to the joint 
depending upon (lie ultimate use of the tube. 

T'he cold drawing of extruded and jiierccd shells, hollow shell 
castings, cup drawn and brazed tubes i.s performed on eejuipment 
identical to that used in (he cold drawing of rod, etc. The opera¬ 
tion in the main is similar except to control the inside diameter 
of the lube there is introduced into the tube at the moment of 
drawing either a polished steel plug attached to a rod of smaller 
diameter than (he plug or a polished steel mandrel of uniform 
(ros.s-.section. The mandrel method of maintaining inside diam¬ 
eters is most widely used in England while the plug method is 
used in the United .States. The outside diameter of the tube is 
controlled by (ho die. .\.s in other cold working operations it is 
ncces.sary to anneal the tubes as they become hard so that further 
cold drawing operations can be performed. 

Since 1933 a new process for cold working extruded shell to 
smaller sizes has been developed. This method is known as “tube 
reducing.” It consists essentially of swaging or forging a tube 
over a tapered mandrel. Simultaneously witli the .swaging the 
tube is automatically rotated slowly. Vcr>- large reductions can 
be effected in single operations due to the uniform working of 
the metal that occurs. 

Forgings. —Hot and cold forging processes for making small 
bras.s parts arc rapidly supplanting sand castings. 

Brass alloys containing from of copper can be readily 
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hot forged into very intricate shapes to dose dimension limits 
thus eliminating the necessity for very much machining as is the 
case with sand castings. Such articles as faucet handles, sprin¬ 
kler heads, window and door fittings and many others arc pro- 
iluced in this manner. 

Brass containing in excess of of copper can be cohl forged 
\er\' easilv into many shapes and articles. This method is u.'^ed 
in the manufacture of })ins. bolts, screws, and the like. Most 
often automatic equipment is u.'^ed Wire of the proper diameter 
is fed into the special machines and uiisetting, cold heading and 
threading operations arc jierformed. (See (ilso Brass.) 

Statistics, United States. —Brass scrap remelted in the United 
States in tcj^S amounted to 153,100 short tons, valued at $24,- 
668,400; the comparable figures for the preceding year were 206,- 
.}00 tons and $41,677,000. Of the amount retreated in 1938, 75.000 
tons represented new clean scrap and 78,100 tons old scrap. 
The copper content of old and new scrap averages about 7off - 
Unmanufactured brass ex{»orled from the United States in 1938, 
in the form of ingots, bars and rods, plates and sheets, totalled 
3,645,6371b. valued at $677,809. Exports and values for preced¬ 
ing years were as follow.s; 1937. 17.373,0351b. ($2,573,.'i45 I; 1936, 
2,712.7581!). ('$.^62,535); 1935, --8’'T353ii’- (’$382,681); 1934. 
1,855.3051b. ($327,685). Imports of brass manufactures info 
the United States in 1937 were valued at $305,000. Imports of 
old brass for remanulacture were negligible, amounting in that 
c-ear to less than $500 (R. A. W.; E. S. B.) 

riTiu.iocK.M’iiv — Jeffries and Archer, Thr Scirnre of Mrtals: Publi¬ 
cations of Revere Co[)per and Brass Incorporated, 'I’he American 
Brass C'ompany, Chase Copper and Bra.ss Company, Incorporated, 
of U.S.A. and C'opper Development A.s.sociation of London, England. 

BRATHWAIT, RICHARD (158S-1673), English poet. 

son of Thomas Brathwait, was born in 1588 at his father's manor 
of Burneshead, near Kendal, Westmorland. lie entered Oriel 
college. Oxford, in 1604, and remained there for some years, pur¬ 
suing the study of ])oetry and Roman history lie removed to 
Cambridge to study law and afterwards to London to the Inns 
of Court, On the death of his elder brother, .Sir Thomas, in 1618, 
Richard became the head of the family and an important i)erson- 
age in the county, being deputy-lieutenant and justice of the peace. 

Richard Bralhwait’s most famous work is Baniahao Itincranum 
or Barnabre's Journall (1638), by “Corymbacus,” written in 
hmglish and Latin rhyme. The title-page says it is written for 
the “traveller’s solace” and is to be chanted to the old tunc of 
“Barnabe.” The story of “drunken Barnabec’s” four journcy.s to 
the north of England contains much amusing topographical in¬ 
formation. and its gaiety is unflagging. Barnabee rarely visits a 
town or village without some notice of an excellent inn or a 
charming hoste,ss, but he harclly de.serves (he epithet “drunken. " 
At Banburx' he saw the Puntan who lia.s become [)rovcrbial, 

Hanging of his cal on Monday 

Eor killing of a Mouse on Sunday. 

Bralhwait’s identity with “Corymbaeus’’ was first establi.shed by 
Joseph Haslewood. In his later years he removed to Catterick. 
where he died on May 4, 1673. 

Brathwait wrote many other works, a full bibliography of which is 
given in Joseph Haslewoud’s edition of Barnabre's Journall (ed. W. 
C. Hazlitt, 1876). Sec also J. Corser, Collectanea (i860). 

BRATIANU, ION (1864-1927), Rumanian statesman, was 
born at Florica, Rumania, on Aug. 20. 1864, the .son of Ion C. 
Bratianu. He was educated at the Polytechnic school in Paris and 
on returning to Rumania became an engineer on the state rail¬ 
ways. In 1895 he was elected a deputy as a Liberal. In the fol¬ 
lowing year ho was appointed minister of the interior in the Cab¬ 
inet presided over by D. Sturza, whom he succeeded as prime 
minister and chief of the Liberal party when the latter retired in 
1909. He remained in pow-er until Jan. 1911, when he resigned, 
but in 1913, after the signature of the Treaty of Bucharest, he 
again formed a Cabinet. At the opening of the World War 
Bratianu was in power and it was his Gewernment that guided 
Rumania’s destinies throughout the period. He resigned on Jan. 
29, 1918, rather than sign the terms of the peace imposed by the 
Germans. In Dec. 1918, however, he was again called to po\Ver 


following u{)on the decision of Gen. Coanda’s Go\erumeiit to 
denounce the separate peace signed with the Central Powers. 

Bratianu was chief Rumanian dc'legate at the Peace Confer¬ 
ence in Paris, but he refused to sign the I'eaie Tre.ily as a protest 
against the minority clauses in the treat) and ag;iinsi the division 
of the Banat of Teinesvar beUMam Rumnni.i and ^'ugoslavia; 
Bratianu, in accordance with the treat)’ of alli.iiice tom hided be¬ 
tween Rumania and thi' .Allies in tl.limed tliat puoN’iiue 

entirely for Rumania In conset|uence he resigntal anti remaineii 
in opposition until Jan. H)22. when lie became itrime minister 
again. Bratianu followed t losely the ptilicy of constilitlalion in¬ 
augurated by his father, and most of the chief reforms, such as 
(he introduction of univer.sal suffrage, agrarian reftirm and (ht 
settlement of the Jewi.sh question, were enacted during the period 
when he was in power I'rom 11)22 onwards Bratianu was imw 
practically a dictator; he had with him in the gt)\’vrnment liis 
brother, Vinlila Bratianu. who was minister of finance. The 
economic [lolicy of the Government, with its suspicious attitude 
towards foreign ca[)i(al, was strongly criliciziai, and Bratianu 
resigned in March i()26. only to b(“ recalled by the king in June, 
Bratianu was thus able to “make” the elections, and securi'd a 
substantial majority. He supported (he king in the plans for (he 
regency when Prince Carol was excluded from the sui cession, and 
stoutly opposed proposals for the return of the jirince after the 
king’s death. Bratianu was twice married Ilis st'cond wife 
was a sister of Prince Stirbey. who was jirime minister for a short 
period in 1927. He died on Nov 24, 1927. His brother Vintila 
suiceeded him as prime minister, but was displact'd at the end of 
i() 28 bv liuliii Maniu. leailer of the Peasant partv. 

BRAtlANU or BRATIANO, ION C. (1821-1891) 
Rumanian .statesman, was born at Pitesci in Wallachia June 2. 
1821. He entered the Wnllachian army in 1S38. and visited Paris 
in 1841 for jnirpo.ses of study. Returning to Wallachia, he took 
part in the Rumanian rebellion of 1848. and acted as prefect of 
jiolice in the provisional government formed in that year. The 
restoration of Russian and I’urkish authority sliorlly afterwards 
dro\e him into exile He took refuge in Paris to work in favour of 
the proposed union and aulonom)’ of the Danubian prinriiialities. 
In 1854, however, he was .sentenced to a fine of It 20 and tliree 
months’ imprisonment for sedition, and later confimal in a lunatit 
a.sylum; but in 1856 he returned home with hi.-, brother, Dimitri 
Bratianu. afterwards one of his foremost politiial opponents. Dur¬ 
ing the reign of I’rincr Cuza (1859-66) Bratianu w;i,s one of the 
liberal leaders. He assist(“d in i8(j6 in the deposition of (.'uza and 
the election of Prince (.’harles of Ilohenzollern, under whom he 
held .several ministerial ap[)oint,ment.s during the next four years. 
He was arrested for complicity in the revolution of 1S70, but soon 
released. In 1876. aided by C. A. Rosetti, he iormefi a Liberal 
cabinet, which remained in i)ower until 1S88. (I'or an account of 
his work in connection with the Russo-Turkisli War of 1877. (he 
Berlin congre.s.s, the (‘slalilishment of the Rumanian kingdom, the 
revision of the eonslilution. and other reforms, .srr Rumania.) 
After 1883 Bratianu acted as sole leader of the Liberals, owing to 
a quarrel with C. A. Rosetti, his friend and political ally for 
nearly forty years. His long tenure of office, without j)arallel in 
Rumanian histoiy, rendered Bratianu extremely unpopular, and 
at its dose his impeachment apj>eared inevitable. But any i)ro- 
ceedings taken against the minister would have involved charges 
against the king, who was largely re.sponsible for his jiolicy; and 
the impeachment was averted by a vole of i)arliament in lebruary 
1890. Bratianu died May 16, 1891. 

For his writings and speeches see Din Scrierile )/ cuvintarile lui /. C. 
Bratianu, 1821-91 (ii)0,u etc.), edited with a biographical introduc¬ 
tion by D. A. Sturza. A briel anonymous biography, Ion C. Bratianu, 
appeared at Bucharest in 1893. 

BRATISLAVA, Czechoslovakia, after 1939 capital of “Slo¬ 
vakia,” is situated at the base of (he outlying spurs of the Little 
Carpathians on the left bank of the Danube where the river is 
bridged and narrows to pass through (he Thebcn gorge. This 
strategic situation has been of importance in the development of 
the town and, though little is known of the early history of the 
site, the present town, founded about a.d. 1000, is doubtless not 
the first settlement. Soon after its establishment strong fortifica- 



46 BRATLANDSDAL—BRAUN 


lions were huilt nnd. vifh flie advance of the Turks and the 
conquest of liuda, it was selected ns the Hungarian capital in 
• 541. This function ’,\as retained until 1784, W'hile the Hungarian 
parliament continued to meet here till 1848. From this time 
until the end of World War I, it was overshadowed by Vienna, 
but the creation of the ('zcchoslovakian republic revived its pros- 
perit>’ and if was the chief Danubian i>ort of the former republic 
as well as its greatest railway junction. Flanked by hills and sur¬ 
rounded by \'ine>'ards and parklands the town l>ears the sfanij> 
of its frontier position jrarlicularly in its architecture, in the mix¬ 
ture of its [)opiilation. of whom .about 40'^r- arc Czechs and Slo¬ 
vaks, 28^/0 Cermnn and Magyar f{)op. [1030] 123,852), and 
in the wealth of educational establishments of all grades. 

Supported by many-sided industrial activities such as weaving, 
milling, iron and leather-working, the manufacture of chemicals, 
exitlosives, paper, furniture, tobacco, c*clible and industrial fats 
ancl shipbuilding, .and by an active commerce iir the grain and 
wine of its region, it has m;tde a big effort to overtake. Vienna as 
a distributing centre for Balkan trade In ihi.s cemnection the 
annu.d Orient Fair is of importance, and for the effective handling 
of trafiic the jiort facilities have been greatly enlarged; new (|uays. 
railway-sidings and warehouses li.ive been constructed and the 
scheme of development aims at the creation of a harbour capable 
of dealing with 3,000.000 tons a ye.ir. Bratislava was the scat of 
the former International Danube C'omrnission which, under the 
'I'reaty of Versailles, controlled navigation on the Danube. 

The town itself is an inlerc'.ling combination of old and new-. 
I'lic fire-starred .shell of the old royal palace on the Schlo.ss- 
berg, a plateau 270fl. above the Danube, dominates everything. 
Ollier noteworthy buildings are the Dolhic cathedral, the town 
hall and museum and the I'raiKiscan church, all dating from flu* 

I ph ceiilurv. Bratislava was formerlv known as Pressburg. 

BRATLANDSDAL, a gorge of southern Norway in Siav- 
.inger on// (county», formed by the Bratland torrent is.^uing into 
Lake Suldal. A remarkabh’ engineered road traverses the gorge 
and the scenery i.s among the most magnificent in Norway. 

BRATTICE. In mining, a partition in an airw'ay. constructed 
to regulate ventilation. A brattice is built of varying materi.ds. 
according to the nature of the mine; it ma>- be of steme or brick 
or .strong board.s, The term is in familiar use both in Britain and 
the United States, and its origin is found in the German word 
/iref/, a board. A brattice must be airtight, and when it is con¬ 
structed of a timber framing it is covered w'ith a “brattice cloth" 
made of tarred canvas. .Sometimes a brattice is made with a 
sliding door to allow of varying regulation of the air current. 
.See Mini.nc;, Mi.tallifkroi s. 

BRATTISHING, in architecture, an ornamental cre.-.|iiig, 
usually pierced, and occasionally taking the form of a battlement 
The term is generally used of open work forms of great 
richness, especially foliated forms. It i.s also u.sed of any n(hl\- 
pierced work in metal. 

BRATTLE. THOMAS 3). American merchant 

and olticial of Harvard college, was born June 20, 1658 at Boston. 
Lillie is known of his career in business, except that he ama.ssfd 
a considerable fortune ancl made several generous gifts to Har- 
v.ird. He wxis ni.ade treasurer of the college in 1693 and held this 
otTice until his death; under his supervision the financial a.s.set.s 
of till' colli'ge were notably augmented. Brattle was an accom¬ 
plished amateur mathematician and astronomer and took an abid¬ 
ing interest in the forms of religious worship. He leaned toward 
(he Church of England and for this reason incurred the di.'plea.s- 
ure of Cotton Mather Brattle declined to be drawn into 

serious religious controversies and instead proceeded quietly 
to organize, with otliers, (he Brattle Street churcli in Boston. 
This ( dificc was conqdeted in 1699. He was an influential pro¬ 
tester ugain.i( the i>eisecution of “witches" in 1692 and in that 
year circulated a pamphlet "giving a full and candid account of 
the delusion called witchcraft," He dit'd May i.S. 1713. 

His brother. William Brattle (16O2-1717). graduated from 
Harvard in 1680 and became tutor in the college shortly there¬ 
after. With John Leverett (afterward president of Flarvard). he 
shared almo^( complete responsibility for directing the cmriculum 


and routine of the college. For many years he was pastor of the 
First Church in Cambridge, and during the two years after his 
brother's death (1713-15 ) he was treasurer of Harvard. 

BRATTLEBORO, a village of Windham county (Vermont), 
U.S..'\.. on the Connecticut river in the south-eastern part of the 
State, eight mi. from the Massachusetts border. It is served by 
the Boston and Maine and the Central Vermont railways. The 
population in 1940 w.is It is an attractive village, situated 

in a hilly, heavily wooded country, and has some houses dating 
from the i8th century. There are numerous and varied manu¬ 
factures The village was settled about 1753, and was named 
after William Brattle (1702-1776), a Massachusetts loyalist, one 
of (he original patentees. It was incorporated in 1763. 

BRATTON, JOHN (1831-1898), American Confederate 
soldier, was born M.arch 7. 1.S31 at Winnsboro, S.C. and w'as 
educated at South Carolina college. Upon the outbreak of the 
.American civil war he enlisted in the Confederate army and ad¬ 
vanced rapidly through the ranks until he was appointed brigadier 
general June 9, 1864. He was mentioned .several times for cou¬ 
rageous action, was wounded twice, and on one occasion was a 
pri.-.oner of (he Union army. After the war he entered public 
life and was elected comptroller of South C'arolina, He died at 
Winn.sboro in )an. 1898. 

BRAUCHITSCH, WALTHER VON (1S81- ), Ger 

man general, was born in Birlin Oct. 4, 1881, the son of a cav¬ 
alry ollicer. After allemling a militar\' aiademy he was commis¬ 
sioned lieutenant in 1900. During the World War (1914-1S) he 
was an ol'ficcr of the German general staff. He became in.sjiector 
of artillery in 1932. commander of the East Prussian army district 
in 1933, arul army group commander in f()37. In Feb. 1938 he 
siK(e((led Gen Wtriier son Iriisdi ;is commander-in-Lhief of 
the Gerimm army and in tlii.s position directed all German troops 
.after the outbreak of war in 1939. 

BRAUN, KARL FERDINAND (1850-19181, German 

jdiysitisi, w.is born at J'ulda, on June (j 1850 and was educated at 
Marburg and Berlin. In 1877 he was apjiointed a professor at 
M.irhurg and after appointments at Strasbourg, Karlsruhe nnd 
'I'lil(ingen, became in i8()5 p.'*ofessor of physics and director of 
the Pliysiial Jmtitiile. at Stra.sbourg. He made researi lies into 
(he electrical phenomena, of cathode rays and the problems of 
wireless telegraphy. In 1000 h(‘ received, W'ith Marconi, the Nobel 
Prize for physics. He died in New York April 20 191.S. 

BRAUN, LILY (1805-1011)), Clcrman Socialist and WTitcr, 
was born at Halberstadt. 'The daughter of Gen. von Krctschmann, 
she was Inought up in an atmosphere of Prussian militarism, but 
W.IS nevertheU's.s drawn to the Socialist movement. In 1896 
she Te..irried Heinrich Braun, a Socialist writer and politician. In 
conneciion with her interest in Socialism she visited England and 
met leading members of the E.ibian Society. Much of her written 
work deals with the place of women in politics; c.g., Z)/<; Frauni- 
ti(ioi); Friiuenarheit und IJamwirtschajt (ic)oi ); and Die 
Folitik nnd die Friinm (1004). I in Schatten der 7 'itanrn (iqoS) 
is drawn from the life of her grandmother, jemny von Gustedt, a 
natural daughter of Jerome Bonaparte. This, with her Memoiren 
einer SoziiiHstin, published in two volume.'^, Lchrjahrc ;ind Knmpj- 
jahre (rgio and igii ) gave her a European reputation. The Mc- 
inolrrn, cast in the form of a novel, was largely autobiographical, 
and pictured the growth of the German Social Democratic mo^'c- 
rnent at the end of (he 10th ccailury. Among her other books are 
Die Liehesbriefc einer Mnrquisc (1012) ixud Lebcnsucher (1915), 

1 for son, Otto Br.au.n (1897-1918), who fell in the World War, 
showed a precocious gcniu.s. nach^eUusein n Schrijtcn dues 
Fruh\ olleiiib fen (1010 ) (.ontaimng poems, essays and pages Irom 
his diary, edited by Julie Vogenslein, displ.iys an amazing maturity 
and has found manv readers outside Germany. 

BRAUN, OTTO ( 1S72- ), German statesman, entered 

the ITussian Diet in 1912 as a representative of the Social- 
Democrats and became a member of the Reichstai; in 1920. From 
iijiS to 1921 he was Prussian minister of agriculture and an 
opponent of the landowners. lie was Prussian prime minister 
1920-21, 1922, and I925'33- ^^nd was a leader of the Social Demo¬ 
crats until their suppression by Hitler in 1933. 
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BRAUNAU: see Broumov. 

BRAUNER, BOHUSLAV (1855- ), Czech chemist, 

was bora May 8 1855, at Prague. He studied chemistry at Prague 
and also under Bunsen at Heidelberg and Roscoe in Manchester, 
where, in 1881, he was elected Berkeley fellow of Owens college. 
In 1883, he was appointed lecturer and in iSyo professor of chem¬ 
istry at the Czech University of Prague. Brauner devoted himself 
mainly to the field of modern inorganic chemistry, with special 
reference to the grouping of the elements in Mendeleyev’s periodic 
system, and did important work on the atomic weights and chem¬ 
istry of the rare elements. He became a fellow of the Bohemian 
Scientific Society, a member of the Czech Academy, and a cor¬ 
responding member of the American Academy of Science. 

The results of his extensive chemical research have been issued in 
numerous publications, the chief of which are as follows: On Fluores¬ 
cence (1877)-, On the Atomic Weight of Beryllium (1878 and 1881); 
Contributions to the Chemistry of the Rare Earths (1882 and 1883) ; 
On the Atomic Weight of Cerium (188^); Experimental Studies on 
the Periodic Law (i88q); On the Volumetric Determination of 
Tellurium (i8qo) ; On the. Constitution of Certain Metallic Chlorides 
(i88q) ; Observations on Argon (1803) ; A Method of Preparing Arfon 
in Large Quantities (180.S) i Revision of the Atomic Weight of Cerium 

(1903). 

BRAUNSBERG, a town of Germany, capital of a subdivision 
of the district of Kdnigsberg, East Prussia, 38 mi. .S.W. of Kdnigs- 
berg, on the Passarge, 4 mi. from its mouth in the BYisches Haff. 
Pop. (iQ 3Q) 21,007. The castle of Braunsberg was built by the 
Teutonic knights in 1241, and the town was founded ten years 
later. In 1284, the bishop of Ermeland, who resided there, per¬ 
mitted it to join the Hanseatic League. After numerous vicissi¬ 
tudes it fell into the hands of the Poles in 1520, and in 1626 was 
captured by the Swedes who kept possession till 1635. It fell 
to Prussia by the first partition of Poland in 1772. It is a local 
agricultural centre. Its numerous Roman Catholic institutions 
include a philosophical and theological high school. 

BRAVO, the name for a hired assassin such as was formerly 
common in Italy (It. for “brave”). The word had at first no evil 
meaning but was applied to the retainers of the great noble 
houses or to the cavalicr-type of swashbucklers familiar in fiction. 
In later Italian history, especially in that of Venice, the bravi 
were desperate ruffians who for payment were ready to commit 
any crime. 

BRAVURA (Ital.), bravery, a term used in music to signify 
a passage or composition of a brilliant character demanding ex¬ 
ceptional powers, with corresponding courage and assurance, on 
the part of the performer, llius in the old operas and oratorios 
a vocal number of this kind would be described as an aria di 
bravura. 

BRAWLEY, a city of Imperial county, CaUf. (U.S.A.), 
about 22m. from the Mexican border and 10m. from the southern 
tip of the Salton Sea. It is on Federal Highway 9c; and the 
Southern Pacific Railway. In igoi a single Indian wickiup was 
the only habitation on the site; in 1910 the population was 881; 
in 1930, 10,439; ffi was 11,718 fecleral census. The 

city is 119ft. below sea-level. The temperature ranges from 30° 
to 115°, with little humidity. The annual rainfall is le.ss than 2in. 
Brawley is a .sliipping point for the fruits, vegetables, grain, 
livestock and other products of the rich Imperial valley. Braw¬ 
ley is the largest shipping point for perishable products in the 
world. 

The city was laid out on the same basic plan as Washington, 
with wide streets radiating from a central plaza containing the 
city hall and surrounded by hotels, churches and other public 
buildings. Brawley was incorporated in 1908. It has a commis¬ 
sion form of government. 

BRAWLING, in British law, the offence of quarrelling, or 
creating a disturbance in a church. During the early stages of 
the Reformation in England religious controversy too often be¬ 
came converted into actual disturbance, and the ritual lawlessness 
of the parochial clergy very frequently provoked popular violence. 
To repress these disturbances an act was passed in 1551, and an 
act of 1553 added the punishment of imprisonment until the party 
should repent. The Places of Religious Worship Act, 1812, still 
makes it an offence to disturb congregations for religious worship 


permitted by that statute. The acts of 1551 and 1553 were partly 
reix^aled in 1828 and wholly repealed as regards laymen by the 
Ecclesiastical Courts Jurisdiction Act i860, which is now the 
statute chiefly relied upon. Under that act, persons guilty of 
riotous, violent, or indecent behaviour, in churches and chapels 
of the Church of England or Ireland, or in any chapel of any 
religious denomination, or in England in any [dace of rcligiou.s 
wor.ship duly certified, or in churchyards or burial-grounds, are 
liable on conviction before two justices to a [lenalty of not more 
than £5, or imiirisonment for any term not exifeding two months. 
This enactment apiilies to clergy as well as to laity, and a clergy¬ 
man of the Church of England convicted under it may also be 
dealt with under the Clergy Discipline Act of 1892 {Girt v. Filling- 
ham, 1901, L.R. Prob.i7()). When Mr. J. Kensit during an 
ordination service in St. Paul’s Cathedral “objected” to one of 
the candidates for ordination, on grounds which did not constitute 
an impediment or notable crime within the meaning of the ordi¬ 
nation service, he was held to have unlawfully disturbed the bishop 
of London in the conduct of the service, and to be liable to con¬ 
viction under the Act of i860 (Kensit v. Dean and Chapter of 
St. Paul’s, 1005, L.R. 2 K.B.249). The public worship of proLes- 
tant dis.sonters, Roman Catholics, and Jews in England had before 
i8()0 been protected by a series of statutes beginning with the 
Toleration Act of 1689, and ending with the Places of Worship 
Registration Act 1855 and the Liberty of Religious Worship Act 
1855. Obstructing a clergyman or minister officiating in a place 
of divine wor.ship is a misdemeanour under the Offences Against 
the Person Act, 1861, and riotous, violent, or indecent behaviour 
at a burial is a like offence under the Burial Laws Amendment 
Act 1880. 

In the United States similar acts may be punished as breaches 
of the peace. 

BRAY, SIR REGINALD (d. 1503), British statesman and 
architect, was the second son of Sir Richard Bray, one of the 
privy council of Henry VI. Reginald was born in the [larish of 
St. John Bedwardinc, near Worce.ster, and was receiver-general 
and steward of the household to Sir Henry Stafford, second hus¬ 
band of Margaret, countess of Richmond, whose son afterwards 
became King Henry VII. During the reign of Henry VII. he was 
made high treasurer and chancellor of the duchy of Lancaster. 
In Oct. 1494 he became high steward of the university of Oxford, 
and he wa.s a member of the parliament summoned in the nth 
year of this reign. His taste and .skill in architecture are attested 
by Henry VII.’s chapel at Westminster and St. George’s chapel 
at Windsor. He directed the building of fhc former, and the 
finishing and decoration of the latter, to which, moreover, he was 
a liberal contributor, building at his own expense a chapel still 
called by his name and ornamented with his crest. 

BRAY, THOMAS (1650-1730), English divine, was born at 
Marton, Shropshire, in 1656, and educated at All Souls college, 
Oxford. Henry Compton, bi.shop of London, sent him in 1696 to 
organize the Anglican Church in Maryland, and he was in that 
colony in 1699-1700. He interested himself in mis.sions among 
the American Indians, and was one of the founders of the Society 
for the Propagation of the Gospel. He also projected a successful 
scheme for establishing parish libraries in England and America, 
out of which grew the Society for Promoting Christian Knowl¬ 
edge. From 1706 till his death in Eeb. 1730 he was rector of St. 
Botolph-Without (Aldgatc, London). Of his writings the best 
known is his Catechetical Lectures (1696). 

BRAY, a village in Berk.shire, England, situated on the right 
bank of the Thames near Maidenhead. There are numerous river¬ 
side residences in the locality. The name is celebrated as that of 
a well-known ballad, “The Vicar of Bray,” which tells how a vicar 
held his po.sition by easy conversions of faith according to neces¬ 
sity, from the days of Charles II. until the accession of George I. 
Tradition ascribes the song to George I.’s reign, but the story is 
usually supposed to have first grown around Simon Aleyn, who 
remained vicar from 1540 to 1588. Population of the civil parish 
of Bray (1931) 3.096. 

BRAY, urban district, Co. Wicklow, Eire, 12 mi. S.S.E. of 
Dublin on the Great Southern railway. Pop. (1936) lo.iii. A 
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liarl)(»ur wa.^ t on'trut ted l>y tlic urltan district courn il (ilte har¬ 
bour authority; to accommodate ships of 400 tons. There is 
■^ome industry in hrewinK, rriillinK and fishinj^, but the town is 
almost wholly dependent for its ijro.sfterity on vi.siiors from Dub¬ 
lin anri eNevvliere. its popularity is largely based on the beauty of 
its surrourulin;r.s, and it is rapidly increasinj' in size. About 1170 
Bray vsas Ix'-ifoweti by Richard de Clare or Stroimbow, earl of 
I'embrohe and Stripml, on Walter de Reddesford, who tf»ok the 
title oi baron of Bray and built 
a castle. 

BRAZIER, a rnetal retep- 
t.'u le for holditu' burning coal.^ or 
(harcoal, much used in southern 
Huruj>e and tlie Isa.st for warming; 
rooms (from tin; hr. hrasirr, 
which (otnes from hraisr, hot 
charcoal 1. Bra/.iers are often ele- 
K.ant in form, and hiKld\' artistic 
in ornamentaliiin, witli diased or Indian copper BRAztER. izth- 
embossed feet and decorated ex- mrn century It mas iron bands 
leriors. and is brass mounted 

BRAZIL, a republ of South America, the hirpost political 
tlivision of the continent. It is somewhat larjter than the United j 
States, excluding' Alaska, is nearly three times the size of ArKen- j 
tina, and limes the size of Icn^land. Its extreme dimi’nsions 1 
from north to .south are mi. and from ca.d to west z.Opi j 

mill's. AciordiiiK to the latest calculations its area is ;p2S6,i7o j 
s(),mi.. comprising about three-sevenths of (he entire South Ameri- 
lan continent 
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Boundaries.—Brazil is bounded by all of the South American 
republics except C’hile and Fauadur, and its territory also touches 
lh.it of the three (luianas, DuriuK the belter part of tfie colonial 
jieriod the boundaries between Brazil, or I’ortu|.tuese America, on 
the east and Sjianish South America on the west were suicposed to 
be the line fixed by the 'I're.itN’ of 'rordesillas (i.jp,}), whic h in turn 
vc.'is based on the line of demarcation drawn bv I’opc Alexander 
VI a year earlier. 'I’he I’ortUKuese were persistent tresspassers in 
early colonial times and their land lumger led them to encroach 
widely on (he Spanish c l.ainis. ify treaties signed by Spain and 
Portugal in 1750 and 1777 this expansion 
of Brazil to the westward w.as recognized 
and the boundaries then adoi.»ted still serve 
in great part to separate Brazil from its 
neighliours. 

'I’he boundary of Uruguay was settled 
by ire;i(\’ in 1S51, but was subsef|uently 
modilied in luoi; when Brazil voluntarily 
agreed to share with Uruguay the joint 
control oN'cr the waters of Lake Mirim, 

'I'lie line between Brazil and Argentina 
was (lelined by the treaty of 1847, but a 
long and he.ited controversy arose over 
(he ownership of a region known as Mis- 
iones adjoining the ujijier Uruguay river 
The dispute wa.s referred to the arbitratiem 
of President Cleveland, whose decision, 
handed down in 18(^5, favoured in (he main 
BraziP.s contentions. Tlie boundaiy- witli tm. presbtk. 

rnraKij;))' \Vas settled l\v treaty in iS;: wons 
B y this instrument certain territorial re- Brazilian water woman 
adjustments demanded by Brazil as a re.sult of her victor)' in 
(he Paraguayan War were recognized. A thorny dispute with 
Bolivia over (he Acre territory was settled by the Treaty of 
Petropoli?! in i()o,^ through the efforts of the Baron of Rio Branco, 
(he distinguished minister of foreign affairs. This valuable rub¬ 
ber district, comprising over 57,000 scj.mi., was ceded to Brazil, 
which in turn jiaid Bolivia i:.000,000 sterling and agreed to 
build a railway around the rapids of the Madeira river, thus 
giving Bolivia’s rich hinterland direct access to the Amazon river. 
The boundary with Peru was definitely fixed by the treaty of 
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I'jio, whic h sujvpiememcd the treaties of 1851 and 1858. Ecuador 
ha.s Jong claimed to border on Brazil, but her a.ssertion has been 
disputed by both Peru and Colombia. In 1904 Brazil negotiated 
a boundary treaty with Ecuador which was to become effective 
only in case Ecuador could settle its boundary controversy with 
Peru. II<;pe that Ecuador might be contiguous to Brazil all but 
vani.shccl when in 19^7 Peru and Colombia fixed their boundaries 
without reference to the claims of Ficuador. A protracted con¬ 
troversy with Colombia, which at one time involved fully a third 
of the great state of Amazonas, was settled in Brazil’s favour by 
the treaty of 1907. The boundary line with Venezuela, defined 
by treaty of 1S59. was settled by protocols signed in 1905. The 
disputed boundary between Brazil and British (jiiiana, which 
involved the po'-.session of territory of some 12.000 scj.mi., was 
submitted to the arbitration of the king of Italy. The decision, 
rendered in 1904, awarded Brazil nearly Iwo-lhirds of the area in 
question. The Brazilian boundary with Dutch Guiana was deter¬ 
mined by the treaty of 1906. The boundary with French Guiana 
(see Guiana), which had long been a .subject of di.spute, was set¬ 
tled by arbitration in 1900, the award, almost wholly in favour 
of Brazil, being rendered by the government of Switzerland. 

PHYSICAL GEOGRAPHY 

Major Physical Divisions.—A glance at the relief map of 
Brazil reve.als two very irregular divisions of the surface; the 
great river basins of the Amazon on the north and the La Plata 
on the south, which arc; jiractically connected by low elevations 
in Bolivia, and a vast highland or upland region filling in the 
eastern jirojection of the continent and extending westward almost 
to the Bolivian frontier and southward to the plains of Rio Grande 
do Sul. In addition to these; major divisions, which might simply 
be described as the Brazilian highlands and lowlands, there arc a 
narrow coastal plain and an irregular elevation north of the 
,\niazc)n and lying only partly in Brazil, known as the Guiana 
highlands. 

The Lowlands.—The Am.azon river (qv.) and its tributaries 
drain over a third of the area of Brazil in addition to large parts 
of the neighbouring rejniblics. The two immense states of Ama¬ 
zonas and I’ani lie almccst en(irel\' within its basin. Most of this 
area has an elevation of less than 800 ft. and is subject to heavy 
rainfall. As a consequence large regions are annually flooded, 
Tliis abundant moisture, together with the equatorial heat, gives 
rise to the tropical forests or sflvas. Nowhere else in the world 
are to be found woodlands of equal extent. The La Plata basin, 
on (he other hand, is less heavily forested, its surface more varied, 
and its Brazilian sections have a much higher elevation. The 
southern half of Mato Grosso and large sections of the states of 
.‘'^ao Paulo, Parana, Santa Catharina and Rio Grande do Sul are 
draiiicxl hy (he La Plata rit er system. 

The Brazilian Plateau.—The most important physical di- 
\ision of Brazil is the great Brazilian plateau. It comprise.s over 
half the area of the republic. It is larger than the Argentine 
re|)ul)lic, is 7 times as large as P'rance and 12 times as large as the 
British Isles. In contrast to the sparsely poi^ulatcd Amazon 
ba.sin it is rightly characterized as the “real Brazil.” In extent, 
population and resources it is in truth an empire in itself. In 
form it consi.sts of an elevated tableland, from 1,000 to 5,000 ft. 
above .sea level, traversed by a number of comparatively low 
mountain chains. The most eastern of these, knowm a.s the Serra 
do Mar. or Coast range, follows the Atlantic coast for nearly 
1,000 miles. Though in reality little more than the eastern edge 
of the great plateau, as seen from the ocean if appears as a prac¬ 
tically unbroken range of mountains. From the first it has con¬ 
stituted a barrier to the economic penetration of Brazil and even 
today is crossed by only two standard-gauge railways, and one of 
these, the Sao Paulo railway, has to use cables to make the ascent. 
Many sections of the Serra do Mar bear local designations. Its 
loftiest peak is generally designated Pedra Agu (7,323 ft.\ in 
the beautiful Orgao mountains, which form such an impressive 
background to the harbour of Rio de Janeiro. The second of the 
mountain systems, which is separated from the Serra do Mar by 
a number of river valleys, is the Serra da Mantiqueira. 





RIO DE JANEIRO AND NEIGHBOURHOOD 

1. The coast near the harbour of Rio de Janeiro with its mountainous palms, between which runs a canal, constructed by th 

background as seen by moonlight drainage purposes 

2. The Avenida do Mangue and the Mangue canal in Rio de Janeiro. The 3. A street in Rio de Janeiro, bordered with tall palms 

Avenida do Mangue has two roadways, lined with double rows of 
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'rile central or Goyana system lies much farther to the wcbt. 
between the basins of the Tocantins and Sao Francisco rivers. 
The importance of the Brazilian plateau can hardly be over¬ 
estimated. 

Thanks to this highland region, partly wooded, partly open 
prairies or campos —immense areas lying geographically within the 
torrid zone—con.stitute a satisfactory and, in some cases, ideal 
habitat for the white race. 

The Guiana Highlands and the Coastal Plain. —In addi¬ 
tion to the great Brazilian plateau there is a mountainous region 
in the extreme northeast, known as the Guiana highlands. The 
Brazilian section belongs physically to an isolated mountain sys¬ 
tem extending eastward from the Rio Negro and the Orinoco to 
the Atlantic. It is in part forested and in part a hot, stony 
desert. Up to the present it has been a negligible factor in the 
progress of Brazil. The narrow coastal plain extends from Cai)c 
Sao Roque on the north to Rio Granclc do Sul on the south. 
It is of varying width, and in some parts of the coast, where the 
Serra do Mar rises directly from the Atlantic, it disappears alto¬ 
gether. In the extreme south it widens greatly and is merged into 
an extensive rolling grassy plain characteristic of the neighbour¬ 
ing republic of Uruguay. On this ribbon of littoral are to be 
found some of the most important cities of the republic, and 
together with the great plateau it contains nine-tenths of the 
population of Brazil. 

Rivers and Lakes. —Outside of the two great river systems 
of the Amazon and the Rio de La Plata (qq.v.i, the rivers of 
Brazil are limited to the numerous .small streams and three or 
four large rivers which flow from the great plateau into the 
Atlantic. Some of these rivers are navigable for a considerable 
j)ortion of their course and from the earliest times they have 
afforded means of penetration into the interior. On the other 
hand their usefulness^ has been impaired by sand bars at their 
mouths, by freciuent rapids and falls, and by the lowering of the 
water level during the dry season. The Parnahyba (“Bad Rivcr”j 
flows northward some 900 mi., draining the entire state of Jhauhy. 
Though broken by rapids it is navigable for some 400 mi. in 
.sections. Of much greater importance is the Sao P'rancisco (q.v.), 
the largest river lying entirely within Brazil. Its total length is 
some 2,500 mi., and though broken by ra[)ids and cataracts its 
course is navigable in its upper sections for nearly 1,000 mi. and 
for 14S mi. in its lower reaclies. The chief obstacle to navigation 
is the 26o-ft. high Paulo Affonso fails, around which the govern¬ 
ment has constructed a railway. The falls have an estimated 
potential horsepower of over a million. The Sao Francisco takes 
its rise in southern Minas Gerais, Hows in a northeasterly direc¬ 
tion across Baia, then turns to the southea.st, entering the At¬ 
lantic at the junction of the states of Alagoas and .Sergipe. 

Of the rivers /low'ing into (he Atlantic south of the Sao Fran¬ 
cisco only three demand passing notice. The Jequitinhonha rises 
in northeastern Minas Gerais and cros.ses a section of southern 
Baia. It has a length of some 500 mi.. S4 of which are luni- 
gable. The Doce also rises in Minas tierais !>ut reaches the sea 
through the state of Fspirito Santo. Its deep cut through the 
Serra do Mar has made possilile the ton.st ruction of a railway 
along its course from the port of Victoria up into the enormously 
rich iron deposits of Minas Gerais. Its lower reaches are navi¬ 
gable for 138 miles. 'Phe Parahyba do Sul (q.v.) enters the 
Atlantic about 30 mi. north of CajK' Sao Thome in the state of 
Rio dc Janeiro. It rises in the state of Sao Paulo and flows 
across the state of Rio dc Janeiro, through a broad fertile valley 
producing coffee and sugar. Its length is 658 mi. with navigable 
Stretches totalling 147 miles. The remaining streams empty¬ 
ing into the Atlantic are confined for the most part to the narrow 
coastal plain. 

The Brazilian .sections of the rivers constituting the Rio dc 
La Plata system are of great importance. Of the Paraguay, which 
rises near the centre of Mato Grosso, 8S0 mi. are in Brazil. Of 
these some 600 mi. are navigable. Until the completion of the 
trans-Brazilian railway the Paraguay was practically the sole 
means of access to the great interior state of Mato Grosso. The 
Parana (“Mother of the Sea”j is a Brazilian river for over a 


third of its total length (2,800 mile-). With its tributaries it 
drains .soufhwe.stcrn Minas Gerais and almo.st all of Sao Paulo 
and Parana west of the Serra do Mar The soul hern parts of 
Mato Grosso and Goyaz also lie parll>' in its basin riie Parana 
is navigable in long stretches abovt' anil below the Sele Queda'. 
('■Seven I’alls’’), one of the three mo.st famous cataracts in 
Brazil. 

The Uruguay, the third great river of the La Plata system, 
rises in the Serra do Mar. flows northwa-stward, forming the 
boundary between Santa Uatharina and Rio Gr.mde do Sul, and 
later southwest ward, forming the boundar>' between Brazil and 
Argentina. One-third of its total length of nearly 1,000 mi. lies 
enfirely outside of Brazil. Navigation in the Brazilian section is 
greatly impeded by rajiids. 

Brazil is ill supplied with lakes. Such as exist are to be found 
in the coastal plain; for the most jiarl thev are lagoons and inland 
channels formed by uplifted IkmcIu-s. The most famous are 
Lagoa dos Palos and Lagoa Mirim. l)ulh along the toast of Rio 
Grande do Sul stale. The former is 124 mi. long and 37 mi. wide. 
At its northern end is the sl.ite iai)ital. Porto Alrgre. and at its 
mouth the important .seaport of Rio Grande lio Sul. Lagoa 
Mirim, wdiich is slightly smaller, lies ])arth- in Ihuguay. and the 
two countries cxerci.se condominium over its waters. 

The Coast.—The co;is(-line of Brazil, 3.642 mi. in length, is 
indented with a number of almost landlocked bays, forming si)a- 
cious and accessible harbours. The largest and most important 
are the Baia de 'Podos os Santos, or ,siin])ly Baia, serving the 
metropolis of northern Brazil, and the magnihcenl harbour of Rio 
de Janeiro, or Guanabara, beside which stands the capital of the 
republic. These two harbours are freely acci'ssible to the largest 
ships afloat. Other important harbours are those of Pernambuco. 
Espirito Santo, Paranagua, and Sao Francisco. Para, Santos and 
Rio Grande do Sul are river ports situated near the sea on 
rivers having the same name. Manaus, the capital of Amazonas, 
may also be listed among Brazilian ports. Though it lies 850 mi, 
from the sea, the great depth of the Amazon renders it accessilde 
to transatlantic liners. (P. A. M.; X.) 

Geology.—The older rocks in Brazil consist of intrusive masses 
and metamorphic rocks—graniti-, gneiss, iiuarizite, marble and 
crystalline schist—which, taken together, have beiai called the 
Brazilian complex, d’hey cover in the aggregate a large area, and 
they are exposed conspicuously in the mountain ranges in the 
eastern part of the country and in the range.s that border the 
basin of the Amazon on the north, along tlie boundary between 
Brazil and tlie countries north of it—Venezuela and the Guianas, 
At some jilaces they are overlaid by Palaeozoic sedimentary beds, 
which have been greatly disturbed. These Palaeozoic beds con¬ 
tain the veins of quartz that carry the gold now mined in Br;izil 
and that were the source of the gold found in the old placers. They 
include also great deposits of iron and manganese, and some geol¬ 
ogists sujjpo.se that they are the place of origin of the diamonds 
and the other i)recious .stones now mined in Brazil. Silurian. De¬ 
vonian and Carboniferous beds are exposed in the basin of the 
Amazon, which in its lower course follows the axis of a syncline 
composed of them. Rocks of Permian age cover an enormous 
area in Brazil. They consist mainly of sandstone and shale of de- 
trital origin, but (hey include also extensive beds of limestone, 
which are cut here and there by eruptive dikes. The Permian beds 
in southern Brazil contain .seams of coal and the remains of plants, 
.some of which belong to the Glossopteris flora, found also in 
Argentina, as well as in India, Australia and southern Africa. 
Traces of Permian glaciation, such as erratic boulders, scratched 
pebbles and glacial till, are found in soudiern Brazil. The Triassic 
rocks are soft, reddish .sandstone, generally in horizontal beds, 
which are at .some places intruded by dikes of basic eruptive rock. 
They cover large areas in southern Brazil, Cretaceous marine 
beds are found in a narrow hell alona: the coast north of Baia 
and they cap hills and cover large areas inland. The Tertiary beds 
consist of deposits laid down along the shore and in lakes. At 
several places they contain lignite and bituminous shale. Aeolian 
deposits of Tertiar>'' sand and clay cover large areas in Brazil, 
especially in the basin of the Amazon. The remarkable stone reefs 
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along the northeast coast are ancient beaches that have been 
hardened by the infiltration of carbonate of lime; they are not 
coral reefs. (G. McL. Wo.) 

CLIMATE 

General Considerations. —Brazil lies almost entirely within 
the torrid zone, less tfian oiie-lwelfth of its area e.Ytendin^ south 
of the tropic of ( apricorn. It is often assumed, therefore, that 
the climate is predomitianiIv tropical. But hap[)ily for Brazil the 
effects of latitude are modified by a number of other factors, 
such as altitude [irevailinp' viinds, rainfall and distance from the 
sea. As a constaiueiicf there' are considerable' variations of cli¬ 
mate. raniting freim trojiieal in the Amazon valley and along the 
teiastal belt as far south as Santos, to .subtropical and temperate 
threiLic'lioul large* parts eif the* gre'at Brazilian j)lateau and the 
three senjthern state's eef the* rc'public. 

Conditions in the North. —The climatic difference?! cor- 
re'Sfiond in a general way to the great topographical divisions 
tilready note*d. d’lie' low, forest-dad valley of the* Amazon is a 
region of high te'mpe'rature' with little variation throughout the 
c'car, The* ave-rage- lempe'tature* is around 8o'‘ h'. and the average 
rainfall |)rol)al)l>' falls little short etf Mo inches. The* period of 
heavy rains extends from iM'hruary to June, and the principal dry 
season from July to ()i toher. Easterly winds, which are cleth'Ction.s 
of the trade-winds, blow up tlie .Amazon valley with great regu¬ 
larity, especially in the dry season. I'liey are warm and moisture¬ 
laden, The westerly winds, which blow from the Andes, are cool 
and dry. 'I'liey are felt wlien the sun is north of the equator. 
The climate of the Amazon va!le>' lias the reputation of being 
unhealthy. The ravages of tropical di.se.ises, especially malaria, 
have retarded the exploitation and settlement of this region. But 
in recent \’ears scieruc has robbed the valley of its worst terrors. 
In a lengthy rejiort suhmitled to the president in ioi.5 Ii>r. Os- 
waldo Cruz, the distinguished jihvsician who freed Rio de Janeiro 
from the siourge of >'i'llow fever, inrlicated that this immense re¬ 
gion can be made a reasonably safe habitat for the white race if 
the* same sanitation methods ;ire emiiloyed as have been used in 
Rio d(* Jani'iro, Ciiha and the Panama Canal Zone. 

The Coastal Plain. —Here high temperature and great hu¬ 
midity are thi' rule until the tropic of C'apricorn is ))as.sc(l, 
although, thank.s to th(' |iri'\'ailing winds, the lemi)erature is 
somewhat lower than in regions of corresponding latitude in 
.Africa. The \ (';ir i.s usually divided into a winter {ifivt'rno) and 
summer (vmio). corresponding roughly to the wet and dry .sea¬ 
sons, although rain inav fall during any month of the year. Going 
■southward ihert* is :i slow dccri'ase in the temperature, while the 
difference between winter and summer becomes more accentuated, 
f rost and occasionall>- snow are encountered in the three .southern 
states during Julv and .August, and when the cold southwest 
storms blow from the Argentine pampas the temperature in the 
stale of Rio tirande do .Sul may drop as low as 22"' Fahrenheit. 
The rainfall teruls to ch'crease in lolume, going from north to 
south. 

The Brazilian Plateau. — I'he climatic conditions of (he great 
Brazilian plateau differ widt'lc’ from those of the Amazon valley 
and tiu* coastal jilain. There is much less uniformity in tempera¬ 
ture, llu' diflerence between nigiil and day being much greater 
than in localities in the s.ime latitude along (he coast. The upland 
region oicupc ing the eastern [irojection of the continent and con¬ 
sisting of Piauhy and the inl.ind parts of Cearii, Rio Grande do 
.Norte, Parahyha and Pernambuco, fretpiently suffers from lack 
of rainfall.. In some year.s the rainy season, which normally lasts 
from J.inuary to May, fails altogether. In such years terrible 
droughts occur. Cro[)s fail, the livestock perishes and the exodus 
of a whole population takes place. In the great drought of 1877- 
Mo a large part of the inhabitants of C'eara moved up into Ama¬ 
zonas. TJie government has endeavoured to cope with this re¬ 
curring menace through c-xtensive .Ntorage and irrigation works. 
The climate in this |>ortion of Brazil is not unsuited to Europeans. 
Though the sun tempe-rature is high, the nights are always cool 
and refreslhng. South and southwest of this semi-arid plateau lie 
the tahU'lands of Minas Gc'rais. Sao Paulo and Rio de Janeiro. 
In this favoured region, the very heart of Brazil, live nearly 40% 
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of the inhabitanl.s, though it constitutes only about 12G/ of the 
area of the republic. Rainfall is adequate and the climate ranges 
from subtropical to temperate. The fertile soil and healthy 
climate have in recent years attracted a main stream of European 
immigration into this region, resulting in a marked increase in 
the white population. The states of Parana, Santa Catharina and 
Rio Grande do Sul, lying within the south temi)erate zone, have 
a delightful climate and abundant rainfall. Large sections of the 
great interior slates of Mato Gro.s.so and Goyaz are included in 
the Brazilian plateau. Lying open to the sun and wind, these up¬ 
land regions htive a cool, bracing atmosphere even w'herc the high 
sun tcmp)erature prevails. So healthy is the highland portion of 
Goyaz considered that the government has set aside 5,560 sq. mi. 
for the future capital of the republic. 

The accompanying table, based on data from the official Anudrio 
esiathtico fur ic;3H. indicates temperature and rainfall at repre¬ 
sentative points in different parts of the country. 


Avcnii\c Jt-vipcrntiirc {Fahrenheit) and Annual Rainfall 


Locality 

Mean 

Maximum 

Temp. 

Mean 

Minimum 

I'cmp. 

-Annual 

Rainfall 

(in.) 

Amazon and Rlata ha<;ln<: 




Manaus 

80-24 

7 . 5 '. 5 f' 

08-0 

Belem 

MM-MS 

72-14 

110-.^ 

Cuyaba 

00-OM 

(.A-i) 

54 -/ 

Littoral: 




Olinda (Pernambuco) 

83-48 

7 . 3'04 

O0-4 

llheus { Baia ) . 

82-52 

Oy-oM 

'83-2 

Rio de Janeiro . 

78-20 

07-82 

41-2 

Santos 

79-10 

0.S-4M 

()0-2 

Highlands: 




Sao Lourenco (Minas) 

So-06 

53 -(i ! 

83'4 

Piquete (S. Paulo) 

80-42 

. 50 ' 3 ^' I 

h(j-0 

Curityba 

7 . 3'22 

53 -of) i 

53-2 

.Santa Luziu ((ioyaz) 

82-76 

57-58 ! 

71-1 


Fauna and Flora. —The most noteworthy and characteristic 
examples of Brazilian fauna are to be found in the Amazon valley 
and are dealt with in Amazon: Flora; Fauna (g.v.). While 
the Atlantic littoral and the Brazilian highlands are moderately 
rich in animal life all the important species found here arc like¬ 
wise represented in the Amazon basin. This last statement is 
.somewhat less true of the Brazilian flora. Along the coastal plain 
and in the subtroi)ical and temperate regions of the republic are 
many kinds of trees and plants rarely if ever found in the .Amazon 
valley. Especially is this true of the cctmomic plants and fruits 
of Brazil, l>oth indigenous and exotic, such as coffee, sugar-cane, 
tobacco, maize, rice, mate and a great variety of palms. A brief 
account of the.se plants will be found later in this pre.sent article 
in the section dealing with agricultural resources and industries; 
while other details are available in the articles devoted to the 
individual slates. (P. A. M.; X.) 

PEOPLE 

The Indian. —Brazil was discovered and settled by the Portu¬ 
guese. who gave the country its language and basic racial type. 
The first e.xplorers found a widely scattered Indian population, 
relatively low in the .scale of civilization. Lack of while women 
quickly led to a fusion of the early colonists with Indian women 
and to the creation of a mestizo or mameluco type, some traces 
of which yet remain in northern Brazil. The pure Indian of the 
coast was cither killed off or absorbed into the population, and 
today full-blooded Indians arc found only in the more sparsely 
populated areas of the interior. 

APPROXIMATE RACIAL COMPOSITION OF BR.AZIL 
(Based on e.stinuitcs by Charles A. Gauld, in Journal of Geography, 


.April, 1941) 

Indians and Mestizo.s (pure Indians, 2-.2%) . . .. i 7 ' 7 % 
Negroes and mulattocs (full-blooded Negroes, 5 to 12%) .37'2'.^ 

Whites (chiefly Portuguese stock, 12-8%; chiefly Italian stock, 

8 - 9 %; other South European stock, 8-4%; chiefly German 
stock, 2-6%', miscellaneous and uncertain, 11*7%) . . 44*4% 

Japanese and other Orientals.0 7% 
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The Negro —Introduction of African slaves into Brazil began 
late in the i6th century, and, although the slave trade was out¬ 
lawed in 1831, it continued until after 1850. The census of 1872 
showed 19 7% Negroes and 38 3% “mixed’’ (f.e., mulattoes> out 
of a total population of 9,930.478. The 1890 census gave 14-6% 
and 32-4%, res{)ectively. No subscc^ucnt census has enumerated 
racial groups, and close calculation of i)reSent proportions is im¬ 
possible due to the inllux of white immigrants and to the higher 
infant mortality rate among Negroes. The only official figures 
indicating racial di.stribution arc the birth report.s for the federal 
di.strict, where 74-6% of the births in 1937 were white, 18-891 
mulatto, 5 - 1 % Negro, 1-5^1 others and unknown. Unollicial esti¬ 
mates of racial distribution are approximations only. (See ac¬ 
companying table.) 

The Immigrant. —The racial character of the people is by no 
means uniform throughout the country. Whites predominate in 
the southern .‘states, Indian.s in the Amazon and rnulattoes and 
Negroes in the central and northern coast states. The rapid in¬ 
crease of white population in the south has been due to the stream 
of European immigration which has poured into that section. 
I'he introduction of immigrants from Europe dates from 1818. 
when a colons of Swiss was located at Nova Frilnirgo. near Rio 
de Janeiro. Between 1S20 and i88(), some 880,616 immigrants 
entered the country. Since the latter date the rate has been tre¬ 
mendously accelerated, with a total of 3,722.798 in the 48 years 
from 1889 to 1937 inclusive. The newcomers have either been 
located in so-called “colonies,” where they remain under govern¬ 
ment tutelage until they become financially independent, or 
placed on the large plantations under formal contract. 

Italians have constituted the largest single group. 32-6% of 
all immigration from 1820 to 1937, followed closely by Por¬ 
tuguese (30-37^ ), then by Spaniards (12-974' ), Germans », 

japane.se (3.9Gi) and Russians (2.57;.). 

The Portuguese, ltalian.s and Spaniards have been readily al)- 
sorbed, but owing to the concentration of the German elements 
in a few areas, their assimilation has been slow, giving ri.se to 
serious doubts on the part of many as to their loyalty to their 
adoiited country. 

Recent legi.slation therefore has imposed restrictions on new 
immigration. 

(Jnly 2^:1 of the total of any given nationality entering in the 
30-ycar period 1884-1933 may enter in any one year, and no 
foreign nuclei or colony may have more than 2577 of any one 


nationality or less than 2>o‘/o of 

Brazilians. 




Area 

Pof.ulat ion 

Bo|>ulali"n 

States anrl State Capitals 

(s(4. mi ) 

Census 

Census 


19.40 

1920 

1940 

Distrito Federal. 

-151 

1.157,877 

1.781,.567 

.Magous (Maceio, mun., <]1,35H) 

11,051 

987,748 

957.62.8 

Amaaoiias (Maiiaius, mun., 100,50.) , ; 

707.01 V 

.7'>7,li>6 

^ t 

Baia (Salvador, mun.. , 

204..)'J t 

1.7,1.465 

3.078,000 

(leard (Fortaleza, mun., 182,241) 1 

57,i7i 

1, 7 19.2.’.8 

2.MI..7 .'5 

lis)>irilo Santo (\itoria, muu,, 46,057) 

16.5 4.t 

457,.728 

75.8.5.15 

Goyay. (Goiiinia, mun., 48,,S8.p . , j 

237,266 

.5' '.O'9 

812.869 

.Mar.inhio (Sao Luiz, mun., 86,5.46) 

1.77.67.1 

87 1.7'7 

1,242,721 

Mato Grosso (Cuyaba, mun., 54,770) 
.\Iina.s Gerais (Bclo Horizonte, 

570,286 


434,265 

nmn., 211,650). 

226,170 

5,888.174 

6,708,6,7 

Bara (lielcm, mun., 208,706) 

526,241 

98.5,507 

956,870 

Barahyba (Joao I'essoa, mun , 95,386) 

21,59' 

961,106 

1,43 2,6 tH 

Barana (Curityba, mun., 1.42,873) . 

77,1 

683,7'r 

1,248,539 

Bernambuco (Recife, mun., 35.'.727) 

38,322 

2,1.54,8,75 

2,604,616 

Piauhy (Tcrcsina, mun., 68,520) 

Rio de Janeiro state 

04,819 

<109,003 

826,320 

(iVictheroy, mun., 143,394) ■ 

Rio Grande do Norte 

16,372 j 

1 , 559,371 

1,862,900 

(Natal, mun., 55,242) 

Rio Grande do Sul 

20,236 

537,135 

774.464 

(Porto Alegre, mun., 275.678) 

Santa Catharina 

105,088 

2,182,713 

3,350,120 

(Florian6[)olis, mun., 47,149) 

36,679 

668,743 

1,184,838 

Sio Paulo (Sio Paulo, mun., 1,318,539) 
Sergipe (Aracaju, mun., 59,460) 

Territfirio do Acre 

95,459 ; 

4,592,188 

7,239,711 

8,319 ! 

477,064 

545,962 

(Rio Branco, mun., 16,264) . 

57 , 15.7 

92,379 

81,326 

Serra drw .\inior6s*. 

; ,7.4,75 


j 67.10.7 


! .7,286,1701 

1 

30,644,605 

41,565,083 


♦Territory in dispute between Minas Gerai.s and Espfrito .Sanlu. 
tlnUudcs 5,005 sej mi. oi lake area in Kio Grande do Sul, 


Population Statistics. —The census of 1920 gives a popula¬ 
tion of 30,635,606. including 1,565.1)51 foreigners. The density- 
of population for the country as a whole was ()-3 per square mile 
in contrast with 649 per square mile for England and Wales and 
44.2 in 1940 per square mile for the United States. The population 
is ^•ery une\enlv cli.'^lrihuted. being largel>' concentrated on a rela' 
tively narrow strip of coastal pl.iin and the eastern portion of 
the central jtlateau. 

The three states of .Amazonas, Mato Grosso and f’ara, com¬ 
prising over bait the area (*f tlie country, lonlain less than one- 
twentieth of the population. 

On the other hand, wore the entire republic as lliickiv pojmlated 
as the stale of Rio de Janeiro the total population of Brazil 
would exceed 400.000.000. 

The accompanying table gives tlie names, areas and i>opulalu)n 
of the 20 states, the territory of .Acre, and the I'ederal district, 
together with the names and population of their capitals, 

POLITICAL ORGANIZATION 

Organization of the Government. —The overthrow of the 
monarchy on Nov. 15, i88-() resulted in the creation of a Federal 
republic under tlie name of the United States of Brazil (Estados 
Unidos do Brasil). 

The new republic’s first constitution, promulgated h'eb, 24. 
1891, was amended in 1926 and sujierscded b>’ a new consti¬ 
tution in 1934. one wliich was, however, in man>’ respects a 
restatement of the old. In the main these constitutions followed 
the constitution of the United Slates of America. 

A federal form of government was established and relalioii!- 
between national and state ginernments carefulh' defined, with 
lh(‘ latter possessing all rights not exiiressly denied them, includ¬ 
ing that of levying e.xport taxes. 'I’he trend was toward greater 
centralization, however. Thus, the amendments of iijjh gave the 
federal government the right to intervene in the states for a 
\ariety of reasons. The constitution of Nov. 10, 1937. however, 
in effect aholi.slicd states’ rights and estahli.shed a definitely cen- 
traliz(‘d government. 

The Executive Power. —Under the constitution of 1937, 
pre.'-ident is the supreme authority’ of the .state, ilj.s position, al¬ 
ready great under the previous constitution, has been immensely 
strengthened. 

“'rile president of the republic, the supreme authorit\' of the 
state, co-ordinates the activity of the rc'jiresentative organs of 
higher grade, directs internal ;md foreign policies, furthers legis¬ 
lative policies of national interest, and sutierinigicis and ad¬ 
ministers the country” (paragraph 73). He has the right to pro¬ 
pose legislation, to veto projects fiassed upon and .sent to him 
liy the parliament, .subject only to a two-thirds over-riding vote 
in l)Olh houses, and to nominate a successor. The president is 
selected by an electoral college for a six-year term or by a 
l)lebiscite if the incumbent president exercises his right of nom¬ 
ination. 

Aspirants for the office must he native-born Brazilians at least 
35 years of age. The president is assisted by a cabinet of min- 
i.sters who head the departments of justice and infernal affairs; 
foreign relations; treasury; transport and public works; agri¬ 
culture; navy; war; labour, industry and commerce; cducati(»n 
and [jublic health; and aviation, the last-named having been 
created by decree of Jan. 20, 1941. 

Legislative Power.— The legislative power is exercised by a 
national parliament, with the collaboration of the council of 
national economy and of the president. 

The parliament, composed of a chamber of deputies and a 
federal council, convenes annually on May 3 for a four-month 
session, but sessions may be prolonged, suspended or convoked 
by the president. 

Members of the chamber of deputies are elected by electoral 
boards in the municipalities and serv^e four->'ear terms. All tax 
legislation and any increased appropriations must be discussed 
first in the chamber of dcputic.s. 

The federal council comprises one representative for each of 
the 20 states, Gioscn by its legislative a.ssembly for a six-year 
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term, and ten incnilx-rs a[)poin‘(‘d by the Legislation ' by ifj-O it h^td risen to 41 and (o 5: in 1929. 

relating’: to international treaties, foreign and interstate com- 1 The greatest strides in education have been made since 1930. 
merce, and the regulation of jiorts and coastal navigation must ; To a large degree the groundwork had been laid in the 1920s, but 
(jriginate in the council, '['he executive, howevcT, {)ossesses the i the sub.sequent period was marked by reorganization and by in¬ 
right of legidafive initiatixe and only he ran initiate laws con- creased federal participation in the control of education. The 
cerning taxe s nr iuvcilving increase in expenditures. Other bdK constitution of 1934 rc'cjuired that a minimum of lo^h of munici- 
rn.iv he prclpu^ed ujjon motion of at least one-thirej of the mem- pal and 2o9c. of .'■tate revenues be devoted to the maintenance and 
her'' of either house. development of the educational system. Lspecially after 1937 

'['he |)r( side III ‘'hares legislative functions, too, through power j the federal government put strccss on the “Brazilianixation” of 
to issue (id ree laves and through other controls. The national ! immigrant and immigrant-cle.sccnded groujis who had clung to 
donoruic (cuim il, made up of representatives ctf various brandies ! tlun'r mother tongue. 

of national pioduction, w.is in 1041 in an emhryonir stage, and i Teaching in foreign languages was prohibited and other, sim- 
manv of it'- activities remained to he determined by legi.'-Ialion. ! ilar .-teps taken. 

Its hro.ad jiurpose however, 1.-. to further a syslcmi of planned | Under the republic education is tree, but until J937 if ''••s 
economy and to eradicate labour di'-^putes through creation of , not compulsory except by state action. An ofheial investiga- 
svndicates. tion in j()2 2 disclosed that 7Jfh of the childrcm of school age 

.As it ‘-t.mch,, the council is now cdnsulfalivv* only, but under in the entire country were without .school lacilities, ranging 
article (13. it max' .assume legislative powers in matters under its from psf.f- in two states (Goyaz and Piauhy i to 43G in Santa 

jurisdiction through a fhc-hiscite held .at the initiative of the Uatharina and 41G m the federal district. The proportion of illit- 

president, “Thus.’’ ccwiiments the great scholar Martin, “is laid eracy among persems over 15 years of age was 791 G in 1S72 and 
the leg.d Icasis for llie gr.idual t ran*-formal ion of Brazil iiito a G4-(//f in ic)j?o. By ic)32 this had been reduced to 52-i';'f and in 
corpor.ilive s|,iie in fact as well as in nanus” 1940 was oflkially declared to be less than 5oG- 

Judicial Power.— 'Lhe jiidic iaiy I onsists of a fc'dend supreme' As it is at presen't constituted, the educational system of 
court ol M judges stale courts org.inizeci and api>oinl(‘d by the Bnizil is a composite of federal centralization and state auton- 

stale.s, and military judges and Inhunals. d’he courts may de- omy with a strong trend toward the former. The ministry of 

(hire unconstitutional fc'deral laws and .acts of the jiri-sident, hut education and thenaticuial council of education have suiiervisioii 
if the haw or a( I is suhsi'(|ucutlv c oiilirmecl by two-thirds of both over secondary schools, certain universities and professional 
chambers of parliament, the decision of the courts is nullified, schools, research institutes, and commercial and vocational in¬ 
state and Local Govcrnment.--Under the con.stilutions of stitutions. The national council itself is advisory in nature. 
iScp and icjpi Br.azilian government was federal in form and in Primary Education. —The states still retain control over ele- 
practicc', Th(.‘ 20 state.s enjov’ed a large measure of aulonomv, mentary and rural education, but the national policy h.as been to 
and direct fc*deral control was exercised only in the federal di.‘- losler uniformity through subsidies and advisor.v services. Nor 
trict and in Acre territorv'. mal schools are mainly uncK-r state ccrntrol. From a total ol 

The (oust it ut ion of 1937 expri-ssly declares Brazil to be a fed >-' 7-12 school,'' with 1,24(1.440 pupil.s in 1020, Brazil’s elementarv 
er.'ifion, but actuallv it enormously aiiridges themightsof the st.ites '-c hool sy.siem has expandc'd until in KgU) there wc're 3(),()(ii 
d'he president has the right to intervc'iie upon anv of numerou'' schools and 2,670.000 pupils, and, in icj40, 43,500 schools with 
pleas. State's ma_v not contract ('xlernal loans without consent an estimated 3,400.000 pupils. 

of thi' federal council. Their right to levy export ta.xes, once a Secondary Education. —Secondary education is under na- 
principal source of rt'venuc', is restricted, and such taxes may not tional control. Most of the' sc'condarv schools arc privatelv' con- 
excec'cl loG iid valorem. Ihluc.ition.d control, formerlx' vested ducted but under an increasingly close govc'rnment sui'iervision 
chii'llv in thi' state's, is praclic.illv takc'U from them. The central The liberal arts high school course is five years in duration, but 
govc'rnmi'nt has the right under some’ circumstances to merge' university prc'paration re(|uires an additional two xears. This 
two or more stales into one, or even to reduce a state' to the latter, the rollc^io univrrsilui’io, is usually under direct uni- 
status of a tc'rrilory. versity control. Secondary school enrolment in nj.to, it is oflici 

Education. —During the colonial era in Brazil, education was ally asserted, did not exceed 30,000 in the regular secondarv 
grc'atlv- negh'cled, .and almost the only schools were those main schools and 60,000 in all special schools; by 1936 the total was 
taiiu'd by the Jc'suits. After the expulsion of thc' Jesuits from 200.000. 

I’orluguese territorx', attemiBs were made by the Portuguese Higher Education. —Brazil has nine institutions of higher 
govc'rnment todevc'loimi svslem of elementary schools, but with learning, including universities embracing several different 
scant siucc'ss. 'riie Iransfc'r of the Portuguese court from Lisbon branches. 'Phe leading universitv’ is the L'c-deral university ot 
to Rio dc' J.uu'irc) in i.So.s had little effect on elementary educa Brazil in the environs of Rio de Janeiro, created in i()37 as a 
tion; the Portuguese mon.irch did, howevc'r. stimulate higher successor to the old Univ'ersity of Rio de Janeiro. Thc universi- 
educrition, founding two schools of medicine, one at Bahia, the ties offer advanced work in such lielcls as engineering, law, 
other at Rio de J.uieiro, a militarv’ acadc'my. a school of arts and medicine, fine arts, education and business. In addition, the 
two of arts and c rails. federal and state governments maintain several research insti- 

With the indeinndt'ucc of Brazil a move for public education tutes and professional schools of mining, agriculture and the 
slowly got under wav, and a law of i.'<27 prescribed the founding like. Notable among these last are the Minas Gi'rais State School 
of elenu'ularv schools, although actual achii'vement was cjuite ot Mines, at Ouro Preto, and the Sao Paulo Biological institute, 
limited. In i.S34 control of primary and second.iry education Museums, Art Galleries and Libraries. —Several mu.seums 
w.is turned ewer to the provinces (the later states), and only and other institutes of note are located in Rio de Janeiro. The 
higher c'clucation and the elc'nu'ntarv and secondary schools of National museum occuj)ies the Quinta da Boa Vista, once the res¬ 
tin' c.-ipilai cilv were financed bv the imperial government. Four idence of thc Emperors I’edro land Pedro II. The National library, 
years later the imperial high school (lyccu), later thc Collegio founded in 180S. is among the best in South America, and num- 
Pedro II, w.is founded in Rio de Janeiro and came to serve as a bers among its treasures one of the original Gutenberg Bibles, 
.standardJ'or secondarv- schools in the [irovinces. By 1S45 three The National Academy of Fine Arts possesses collections of the 
normal .sc hooK wc'ic' in existence, at Niithc’roy, Baia and Gean'i old masters as well as manv works of Brazilian artists, notablv 
.As late' as 1872 Brazil with a population of 10.500,000 (includ- those of Pedro Americo de Figueiredo. The Botanical Garden 
ing 1,500,000 slaves) had only 13(^,000 pupils in elementary | contains over 5,000 species of plants from all over the w’orld. 
schools, \arious attempts to improve the situation were largely Away from Rio dc Janeiro thc Museu Paulista (Paulista mu- 
abortive, and at the fall of the empire there were no more than scum), on thc out.skirts of Sao Paulo, is noted for its superb 
250,000 pupils out of thc 13.000.000 population. At that time natural histor>- collections. 

the jiroportion of new pupils was 18 to each 1.000 inhabitants; Learned Societies. —No country in all Latin America has so 
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many active and long-established learned societies as Brazil. 
The Brazilian Academy of Letters, founded in 1SS9. is modelled 
on the French academy. The Brazilian Historical and Geograph¬ 
ical society, founded in is the oldest historical society in 

South America and the Oldest such national organization in the 
New World. Most of the states maintain historical and geo¬ 
graphical societies of varying calibre, the best being that of 
Sao Paulo. 

RELIGION, CHARITY AND PUBLIC ASSISTANCE 

Under the empire the Roman Catholic Church had been recog¬ 
nized and supported by the state, but with the advent of the 
republic (1889) Church and state were entirely .separated. Civil 
marriage, the civil registration of births and deaths, and the .secu¬ 
larization of cemeteries followed. Vet the overwhelming majority 
of the Brazilians are at least nominally C'atholic. as is also true of 
the bulk of the immigrants. Ecclesiasticatl\’ Brazil is di\ ided into 
17 archdioceses, 54 dioceses, 24 prelacies and 2 prefectures. 
The archbisln^a of Rio de Janeiro was raisc'd to the dignity of 
a cardinal in 1905. Complete religious toleration has long ])re- 
\ailed in Brazil, and Protestanti'^m has made* some i)rogress, es¬ 
pecially in education. Otbeial statistics show 646 Protestant 
churches and it);,..157 actual members in i9,v‘?- tli'rtl of all 
Protestants are members of the German Evangelical church. 

Until recent years charity and social assistance were' primarily 
in the hands of the Roman Catholic church, but federal and slate 
government activity and expcaiditure in this held are rapidly 
increasing. 

FINANCE 

The Monetary Unit.—I'he monetaiy unit of Brazil is the 
milreis, usually rendered for larger tran.sictions in terms of 
conlos, or thousands, of milreis. At tin* beginning of the 20th 
centur>'. the gold milrei.s was valued at 27c/., but gold was the 
actual basis onlv for internation.il and a few other transactions. 
Be!we(?n 1900 ami 1910 the [)aper milrids s.ink to l.ielow hr/, at 
times, but was cadued at 41'8 cents, approximately ihc/., from ! 
1910 to 1914. h’ollowing the war of 191.}-!S, it declined to an 
a\'erage of ii-7(j cents for the period i()2i-25, rising to 14-44 I 
cents in i(;20, but declining almost immediately tlu'reafter. In j 
192(1 and 1927 the government undertook to put the national | 
finances on a gold basis, and in the latter year established a gold 
milreis of 200 mg. of gold (I'loths line (ecjual to hr/.). This 
cjuickly i.)roved impossible of maintenance, however, and the 
paper milreis. the actual standard of value, gradually depreciated. 

On Aug. 12, 1981, when the milreis had sunk to less than hoO; 
of its theoretical value, the government inaugurated a .system 
of exchange control and reciuired that all foreign exchange trans¬ 
actions be conducted through the Bank of Brazil. Since that 
date some type of exchange control has intermittently been en¬ 
forced. In addition to the oflicial foreign e.xchange market, 
there has been a so-called free market, with the milrei.s valued 
at lower than the offu ial rale, and .sometimes two or more such 
free markets (three in 1941). Export(‘rs have been required to 
sell a certain percentage of their export bills to the Bank of 
Brazil at the oflicial rate; the reinainclcr they were permitted to 
dispose of in the free market, where more milreis to the unit 
of foreign currency could be realized. The percentages have 
varied from time to time and according to the type t)f commodity 
covered. In 1937 a 3% tax on all foreign exchange w'as imposed; 
a year later this was raised to In June 1941, the official 
milreis was valued on the New' York money market at lOl to the 
dollar; three different types of free milreis ranged in value from 
20-7 to 19-77 to the dollar. 

On Dec. 31, 1940 the amount of currency in circulation, as re¬ 
ported by the Bank of Brazil, was 5,185,000 contos, 53% more 
than in 192S. 

Public Revenues and Expenditures. —From the beginning 
of Brazil's existence as an independent state until recent years the 
national treasury has depended upon customs duties for its chief 
revenues. This dependence, however, has become relatively less, 
as the needs of an increasingly centralized government have com¬ 
pelled the tapping of new sources of income. In 1935 customs 
duties provided 35-8^( of all federal revenues, consumption and 


5,1 

excise taxes 20-5^ Four years later (i(; 3 <)), the proportiou> 
were almost exactly ecjiial, and, following the outbreak of war 
in Fmrope in 1040 and its disruption of internati<inal trade, the 
it)4i Inidget laKulaled consumption and excise taxes to yield 
nearh- 17G' more than customs duties (.oa- below ). 'Ihi' income 
tax, instituted in 1924. was for a time of l»iit minor inii)ortance; 
it has now, however, so increased that it cields i)ver lo;; of all 
revenues. 

Until i()37 the federal government le\ ied no export duties, 
such ta.xes being within the proxince of stale linaiui's It h;id 
however, in 1041. the riglit to lew on coffee e.xports. while slate 
e.xport taxes were rc'stric ted to loG ad x alorein .ind uiuiiT a 
deercH* ot 1940 were to be [)rc)gre.ssi\ el\. and l’ina!l\- entirelv elim 
inafed oxer the four-year period 11)40-93. 

In terms of milreis, government recc'ipt.s ami expi-iulitures hax c' 
qija(lrij()ic'd since kjj; and are oxer si.x times (heii respectixi* 
totals for Since 11127, \xlien tlierc- was a surplus ol 14,000 

contos, e.xpenditure.s haxc steadilv exceeded rexenues. The tol- 
loxxiiig table shows the di.slrihution of rcxcnuc-s and ot expendi¬ 
tures for the xcars 11)48 to icjqi, those for the last two yc’ars 
Iceing based on budget estimale.s. and the total of federal receipl.s 
and expenditures for the years ]()45 to j()9j (in thousands of 
contos). 
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External and Internal Debts. —Brazil's record on clc-hts 
xvas, on the whole*, (|uite a creditable* e)ne until 1941. During tiu* 
j<)20s, heixvcver, bejlli the federal and the slate goveriuneiits in¬ 
dulged in an orgy ecf fecreign borrowing, for -the purpose of in¬ 
ternal impnjvement and for tlie maintenance and control of the 
price of ce)l'fee. In 1931 and 1032. however, the feder.'il and state 
governments, as well us .several municipalities, defaulted 011 their 
benul issues. Partial service was resumc'd in 1934, Iml suspendc*d 
again in 1937. April 1, n)40 a nexv amortization plan was 

put info effect. Under it annual [laymenls of princiiial and in¬ 
terest approximating $20,000,000 were |)ledgc*d for a four-year 
period. Dri March 31, 1940, the total foreign debt, as of'liciallx’ 
reported in sterling, was £255,785,330, of w'hich £154.401,458 
was fcaleral, £77,135.973 stale, and £24.247.8()9 municipal in¬ 
debtedness. Sterling bonds represented £ 15(),] 9().273, dollar 
bonds £89,065,036 (or approximately $432,540,000). 'riie remain¬ 
der was payalile in francs or in Dutch llorins. In addition to 
the foregoing, there is a funded delit of about 4,250,000 contos, 
and a floating debt. 

Foreign Investment.-— Foreign caj)ital, espec ialb,’ British, has 
h.ad an important role in Brazilian economic development. In 
1939, on the basis of London stock-exchange quotations, Briti.sh 
inve.stmcnt in Brazil was computed at £259,4 17,9<;o. Other esti- 
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niatc'^, hasid on adual ralht^r than .st«)ck-market value, plate 
(lire( t investment alone al $500,000,000 (not includirif? the ahov'c- 
mtted l)ond issues;, ronsislinK chiefly of railways, meat-packing 
plants, ^((Id-nunes, department stores and fazendas. Direct 
United Stales investmeiil is much less, and is estimated to be 
around $.'00,000,000. over a third of it in electric power, the 
Italarue chithly in meat-packin^t, automobile assembly jdants, 
:ind miscell.tneous rnatiufa* I iiririK'. rubber jalantaf ions, and man¬ 
ganese [([(jpert les. 

DEFENCE 

Army. —As of igpS the .inny con-isfed of 5,475 officers, 1,053 
reserve and :od probationary offuers, and 74,284 jtrivatcs, or- 
tranized intf) 5O infantry, 20 c.ivalry, 3.! artillery, ib cngineer- 
in;2, and 7 a', iaiion units. There were 3 military schools and 
1 military atadeni)’, i st;iff colle^te, and 30 other educational 
insiituti()/is, and 21 mdilar\' liospilals, san.atoriums and labora- 
l(trifs, :ind to arsenals .and arms factories. 

In 1040 and lop very heavy ini reases were made in the 
brazili.an military es|[iblishment. Late in 1940 unofficial sources 
est im.’iled the J{r;i/ilian .army as 7 (k82o offe ers and men, with a 
reserve ol 258,31 y ;i fourth of which was st.ale milili.a. 1 

Navy. —As of 1938 the mtvy consisted of two 19,000-ton ; 
b.alIlesliips, the “Min.is (icrais” and the “.Sao I’aulo,” each with a ' 
personnel of .about i.ioo, 2 .small cruisers, .8 torpedo-boat de- | 
s(rovers, 4 submarines, 2 tenders, 4 minel.avers, 3 monitors, 4 ; 
(lesp.itch boats, 3 tankers, 9 oilier auxiliary boat.s, and a naval ' 
training ship, with a total tonnaf'e of 81.058 ;md n<»niial comple- ' 
menls of 6,11)2 oflicers and men. 7 'he totrd n.ival personnel ; 
was i.nO ofi'icers and 15,251 warrant ollicers and ratings, by j 
ic)4i, one. new cruiser and several auxiliary l>oats had been added, ! 
and official policy wfor further naval expansion. ■ 

Aviation. —'I’lie army tiiicl navy formerlv niainlained .separate ! 
air forces; but on Jan. 20. 1941, a new cabinet portfolio was . 
created, the ministry of a\ialion, with full control of military and ; 
civil [iviation. 'riic governmiiit maintains an aircraft f.ictory 
a( Lagoa Santa fMinas (lerais), Avhere 40 nnlil.irv (mining jilanes • 
were built in 1940, using motors imporlecl from the United States. ' 
brazil had 214 niilit.ary and naval pl.mes in 1940. A hundred ^ 
acldition.'il pl.ines we re on order in 1941- 

Government policy is to build up a reserve force of air line 
aviators. In .iddilion the .army air force h.is in the jiast been 
used to supplement the civil air-mail service, carrying mail at 
regular rales to isolated points of (he interior, in 1941, there 
were 512 regular landing fields in tlu' country. 

RESOURCES, PRODUCTION AND TRADE 
Brazil is essentially an .agricultural country. Of its 2,000,000,- 
000 ac. only some .4',' i.s acluallv' cultivated, the remainder be¬ 
ing grazing, forest ;md economically valueless land. Between 
one-half and two-ihirds of the cultivated area lies in the three 
states of Sao I’aulo. Minas (ler.ais .and Rio Grande do Sul. Most 
of (he rest is to be found in llie stales of (he extrenie south and 
along the coastal plain. 

Cereals and Starches. —Cereals—maize, wheal, oats, barley 
iinc) rye—are grown in Miii.as Gerais and in Rio Grande do Sul 
and in other southern states. Brazil is second in western hem- ; 
isphere production of maize, which contributes 17Ur of all agri- 1 
cultural v;d\K's. and usually provides a slight export surplus. 
I’olatoc's and beans are grown extensively in many parts of the 
country, while large c]uantitic.s of manioc, an indigenous tuber 
from which a flour is milled, and rice are raised e.xtensivelv along 
the co;istal plain. Rice production has more than doubled since 
1930, .and Brazil is now the leading grower in the Americas. 

Sugar. —Sugar has been cultivmled in Brazil since 1502. In 
the t7(h and iSth centuries Brazil was (he principal source of 
world supply, and through most of the 19th century’ sugar pro¬ 
vided a liflh of all export values. Domestic markets, however, 
absorb (1041 t most of the annual output, Pernambuco is the 
leading sugar stale, but Sao Paulo, Minas Gerais. Rio dc Janeiro. 
Alagoas and other states arc .d.so heavy producers. 

Cotton.—Cotton cultivation has shown phenomenal advances 
in recent years. In the early 19th century it contributed heavily 


to exjjort values, accounting for 29-4% in 1S66 and 24-3^' irt 
1872. Production continued to increa.se but not in proportion to 
population, and from 1891 to 1930 le.ss than 3% of .'ll! exports was 
cotton. With the 1930 coffee crisis, however, new emphasis was 
placed on cotton, and in 1939 Brazil ranked as fourth in w'orld 
production, supplying 7^%. The northeastern states and Sao 
Paulo are the heavie.‘^t producers, and cotton accounts (1941) for 
coUt of all cx[K)rts. 

Coffee. —Coffee has long dominated the agricultural picture 
in Brazil. It was fir.st introduced into Brazil in 1727 and by 
the 19th century had become an important factor in the economic 
development of Sao Paulo state. Between 1831 and 1840, it sup¬ 
plied 43-8V& of all exjiort values, increasing to 64 5% in the dec¬ 
ade from 1891-1900. From 1901 to 1920 around 52% of exports 
was made up by coffee. The jiroportion then rose to 69-65^ for 
1921-30, and 7I-6G, and 73-1G- in 1931 and 1932. In succeeding 
years, however, owing (o world over-production, coffee progres¬ 
sively declined as an export factor, accounting for only 39 9% of 
exports in 1939 and 321 in 1940, the lowest proportion in over 
a century. The industry was stabilized to .some extent, however, 
by the Inter-American Coffee Quota agreement of 1940, under 
which Brazil was allotted a cjuota of Go'/o (9.300.000 bags of 13: 
lb.) of the coffee imports of the United States and 7,813.000 bags 
for export elsewhere. Under pressure of the glut in world mar¬ 
kets, Brazil re.sorled to destruction of parts of the coffee crop and 
to other measures, and furthered intensive investigations, with 
some success, into the use of coffee in plastics. In June 1941 
the first coffee-plastic factory commenced operation.s. 

Brazil is the world's leading coffee producer, growing two-Lhird.s 
of the entire world crop, and far outstrips her nearest rival, 
Colombia. Over two-thirds of Brazil'.s coffee is grown in Sao 
I’aulo, half the remainder in Minas Gerais. Es)firilo Santo and 
Rio de Janeiro states are aUso important produci rs. Around 55G' 
of coffee exports go to the United Stales. (See Cofief-.) 

Other crops. —Cacao, in which Brazil is the world’s second 
producer, is grown in the more tropical sections of the country, 
e.sjietially in Haia .stale. Other agricultural crops include tobac¬ 
co, bananas and tea. Tea was first introduced into Minas Gerais 
in 1840. For a time its cultivation expanded with some rapidity, 
but declined after 188S. In 1938 Sao Paulo and Minas Gerais 
produced 162 metric tons, a quantity adequate for domestic de¬ 
mands, with some surplus for c.xport. 

Forest Industries. —Over half the area of Brazil is forest, 
and from this as yet scarcely tapped treasure house comes a rc'la- 
tivcly small hut nonetheless important portion of Brazilian 
income. The largest single forest commodity is timber. Pine 
from the southern states makes up 80% of the volume and a 
.seventh of the value of the annual output of wood. Cedar and a 
variet}' of cabinet-woods are also important. 

Aside from timber the most important forest-product is car- 
nauba wax. This wax, produced commercially only iiv Brazil, is 
extracted from the leaves of the carnauba palm in the semi- 
arid northeastern states of Ccara, Rio Grande do Norte and 
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Baia. In 1939, 11,443 tons (43% over the 1931-35 avcrapc). 
valued at 119,627 contos, were produced, 74% of the export going 
to the United States. A similar palm, whose exploitation as a 
source of wax is very recent, is the uricuri, found in the same 
general area. 

Next to carnauba in value is the Brazil nut, which grows in 
Bara, Amazonas and other sections of the Amazon basin. From 
30,000 to 40,000 tons are produced annually (i939- 35-10- tons, 
valued at 61,644 contos). The babassu palm, the coconut, and the 
citicica tree contribute valuable vegetable oils. 

Paraguay tea. or yerba mate (herva-mate in Portuguese), called 
Brazilian tea in Brazil, is extensively exploited for domestic 
( onsumption and for export to Argentina. Increased development 
in Argentina, however, has resulted in a one-third reduction from 
the 1929 output of 127,400 tons. 

Seventeen different medicinal plants are systematically ex¬ 
ploited. ITiese include cinchona, copaiba, derris and timbo (both 
of them for their heavy rotenone content), and pyrethrum. 

Livestock.—The livestock industry in Brazil is nearly as old 
as the country itself, dating from 1530. In 1822 Brazil had 5,000,- 
000 head of cattle, but until the 20th centur}' hides and some I 
dried meat were the only livestock products exported. The 
first exportation of fresh beef was in 1914; two years later, 
under the stimulus of war demands, the annual total had risen to 
33,700 tons of frozen beef. Shortly thereafter large-scale canning 
licgan, and, in 1939, beef exports totalled 83.200 tons, of which 
38,200 tons were canned. Meat is the most important primary 
jiroduct of Brazil, with an annual output valued in excess of , 
2.250,000 contos, or some 15Or naorc than that of coffee. Live¬ 
stock is raised in nearly all parts of the country, but the great 
centres of the industry arc in the central and southern states. 

Fisheries. —The fishing industry is still in its infancy. There 
are vast feshing banks and grounds in the rivers and sea, 
wherein ma>’ be found an eighth of the 20,000 known .species of 
fish. An estimated 31,300 boats of all sizes are engaged in li.shing 
lor piracuru, a six-foot fish of the Amazon, sea-cow (manatee), 
albacore, and many other varieties of fish and other marine ani¬ 
mals, mostly for domestic consumiition. Dried shrimp, oysters, 
and frozen and canned fi.sh are exported in fair quantities. 

Mineral Wealth. —Brazil’s mineral resources are among her 
least developed assets. Although more than 20 important metals 
are found, only gold, iron and manganese are produced in any 
quantity (1939 production values. 214,206 contos, 191,000 contos, j 
and 25,000 contos, respectively). Bauxite is being developed, j 
The greatest mineral assets arc iron and coal. In 1940 credits 
W'cre obtained from the United States to erect a huge steel mill 
with a capacity to produce two-thirds of the domestic demand, 
using Brazilian coal. In 1939, 1,046,975 tons of coal, valued at 
54,288 contos, was mined. Other non-metallic production included 
cement (159.000 contos value in 1939), salt (32,800 contos), dia¬ 
monds (23,560 contos), rock crystal (10,096 contos) and mica 
(7,891 contos). 

Geological investigations have disclosed the presence of prob¬ 
able oil-bearing substrata in Bai'a, Alagoas and Acre territory, 
but prospecting was without success until 1939, when oil was 
brought in at Lobato in Baia state. In 1940 the production of 
the new field was estimated at 40,000 bbl. 

Manufactures. —For over half a century the avowed policy of 
the Brazilian government has been to encourage manufacturing 
through protective tariffs. A government partial census in 1938 
‘showed there w'ere 65,000 employers and 1,200.000 w'orkers in 
various industries. Foodstuffs (27-6‘vM. piecegoods (25-3^^) w'ere 
the most important firoducts, followed by glass, porcelain and 
ceramics; leather goods; metallurgical goods; chemical products: 
apparel; paper and cement. Virtually the entire production value 
of 12,000,000 contos is for domestic consumption, with only nomi¬ 
nal amounts of foodstuffs and miscellaneous article.s going to 
neighbouring countries. Sao Paulo accounts for 46 5% of manu¬ 
factured values, the federal district, 19-4^ . with Rio Grande do 
Sul, Minas Gerais, Rio de Janeiro, Pernambuco, Parana and 
Santa Catharina producing almost all the remainder. 

Foreign Trade. —Brazil’s exj^orts are practically without ex¬ 


ception priman' products. The country has long depended heavily 
on coffee as its principal source of foreign exchange, but the trend 
since 1932 has been toward development of diversified exports. 
Coffee has made the United Stales Brazil's chief customer, put¬ 
ting that country far in the lead. The United Slates, loo, has 
long led as a supplier of Brazilian imports, but usually by a 
narrow' margin, followed closely by Great Britain and, during 
the 1930 -'^. Germany. Brazilian imports, with the exception ot 
wheal, from Argentina, and fuels, are almost entirely manufac¬ 
tured goods. The Netherlands West Indies is a principal supplier 
of petroleum. The European countrii's and the United States 
send mainly manufactured articles, although consideralde fresh 
and canned fruits are also imported from the United Stales. Tln' 
accompanying tables indicate the principal countries of destina¬ 
tion and origin of exports and imports and (lu- chief commodities 
involved. 
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Railways. —Railway development in Brazil has lieen impeded 
by a number of obstacle.s. the most important being the plateau 
escarpment which follows the coast. From a beginning in 1S54 of 
14 km., Brazil’s total railway mileage had risen to 34.095 km by 
1937, with over 1,000 km. under construction and nearly 9,000 
km. “under study.” Much of this has subsequently been put into 
operation, while study aiul construction have been begun on new 
projects. Around 77';^. of the railway mileage is concentrated in 
the south and southeast, especially in Minas Gerais and Sao 
Paulo, while in the north, Para has but 376 km., and Amazonas 5 
km. Acre territory is entirely without railway facilities. 

Around 6o9fi of the railway mileage is operated by the federal 
government, 10% by state governments, and 30*^^ by jirivale cor¬ 
porations. Tlircc coinjianies out of the 55 different lines control 
in excess of 3,000 km. each: the Rede V'ia(;ao Mineira (3,782 
km.), the Central Railway of Brazil (3,093 km.), and (he Leo- 
poldina (3.086 km.). All three radiate from Minas Gerais state. 
To the south there arc connections with the Uruguayan and Ar¬ 
gentine .systems and, through the latter, with Paraguay. 

The most potentially important new railway’ construction in re¬ 
cent years is that under way (1941) between Corumba, on the 
upper Paraguay river, and Santa ('ruz de la Sierra fBolivi.i), In 
[ 1937. in fulfilment of the lreat\- of 1003 under which .Acre was 
[ ac(|uired from Bolivia, Brazil agreed to pay 1 1,000.000 ;ind to ad¬ 
vance further funds necessary for the construction of a railroad 
from Bolivia to Corumha, whence it w'ould eventually conned 
w’ith (he Atlantic seaboard at Santos. Despite financial diffi¬ 
culties, construction of some sections was begun. The project 
I was expanded with United State.s financial aid in 1940 as a re- 
I suit of recommendaticjiis made by the Inter-American conference 
i at Havana, and now in\'olves the integration of several Bolivian 
! and Brazilian lines into a new transcontinental railw’ay from 
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Santos throuK^i Corumlu and Bolivia to the i)ort of Arica in | the east. Vasco da Gama’s discovery of an all-water route to the 
northern ('hile. ! Indies and Spice islands by the Cayx* of Good Hope in 1498 led 

Highways. —The advent of the automobile and the truck the Portuguese crown to desi)atch to India an imjjosing armada 
marked tlie beginning of a new era in lirazilian land transport. A : under I’edro Alvarcs Cabral, whose sailing directions had been 
sharyi interest in iinjirovefl higlr\va>’ facilities has been particularly i drawn up by the great V'asco himself. To avoid the calms off the 

evident sirne into. IBM ween that year and 19.pS, the highway Gulf of (iuinea Cabral bore so far to the west that on April i-’. 

sysleiii wa-^ expanded at the rate of more than krn. daily, from 1500, the mainland of South America was sighted and the region 

11 ■;,.’7h kill, to km. Most of the road-, however, are dirt, was promjjlly claimed by Portugal, as it lay well within the zone 

and very fi v\, (omrele. d'he states of the south and southeast I assigned Portugal by the Treaty of Tordesillas (1494). (The coast 
have the largest e.xteiisiou of roads, but de\-elo[»ments under of Brazil had been touched early in the year 1'00 by the Spanish 
study anri constrin tion are (‘xpeiled considerabh' to increase the navigator Vicente ^^ahcz I’inzon but the S{)ani.sh crown made no 
proportion in the northern states. Sao Paulo and Minas (jerais, effort to follow uy) the discovery.) Portugal's new ymsscssion was 
will) 43,0^9 km, and km., respectivelv, lead. In iptu, 202,- j at lirst called the “Island of the True Cross."’ a name soon aban- 

81*": automotive xt hn les were registered, a luG increase over the 1 cloned in favour of Brazil after the valualvle dye-wood in which 
previous )ear. arid Iwo-tfiirds greater than fhc‘ \<)2() total. The ! the country abounded. The tidings of Cabral's discovery aroused 
greatest c om eiit ial ions are in and aroimd Sao Paulo aiul Rio ch- j great enthusiasm and further explorations were undertaken. Ac- 
janeiro. 'I’he ratio ot automobiles to trucks is 1 P to i ;,s lom- ; cording to tlie generally acceyiled account the first of these exyie- 
pared with <> 2 to 1 in Argentina and 3-8 to i in the United Stales | ditions, which si't sail on May lO, 1501, had as its yu'lot Amerigo 
Shipping Routes and Facilities, —Brazil yiosscsses innunier- j Vesyiucci (.see X'i.sitc ci, Amkkic.o 1. who Itad already been once 
able natural anchorages, 53 of whiili are important from the and yios.sibly twice tc) the New W’e.rld. As llu- liiile licet sailed 
slandiioint of sliippiiig ai tisity, Santo- is the* most import.int yiort j .along the coast of lira/il—wliose immense extent was for tin* first, 
lor overseas slopping, leading Rio dc' Janeiro by a narrow margin, j time realized—\'espucci, calendar in hand, baptized the dificreni 
K;i(h handles approxim.ilelx' onc--tliir<J of the- total overseas ton- ' yioints on the coast with the names of the saints on whose days 

nag(‘ entermg Brazilian ports. Rio de Janeiro, however, is first in j they were discovered. A majority of tliese names ((’.,1;.. C.'ape Sao 

(oastwise shipping. Reiift' Porto Alegre, Bafa and Manaus rank Agoslinho, Sao Fratu isco River) !ia\e remained (o the yiresent 
next in total volume of oversc.is tonnage hamlied day. It is yirobable that the spacious bay of Guanahara was c'n- 

Inland walerwax s yiku’ an imiiorl.int role in Brazilian trans- tered on J.m. i. 150.’, and named Rio de Janeiro, 
jjortalion. In (he Amazon liasiii tiiey are the major, and Ire- For over a ciuartc-r of a cemtury following \'es{nicci's voyage-, 
(juetidy the .sole, means ot communii ation other tluan air. 'I'lie interest in Brazil ail but cc-ased. No yirecious metals wc-re dis- 
rubber, Brazil nut, timber and otiu i' fon-st indiislries arc- abso- j covered and the energies of tlie Portuguese wc-rc- incn-asingly aii- 
hi(c-|y dependent upon walc-r I rarisport.ilioii. 'I'lie countrx- lias j sorbed li>-tin-c-stablishnu-nt of .1 great emyiire in the l-kist. i’orlti- 
.Ui.c/rh km. of n.ivig.ibh- ri\(-rs. j jr.ij'.s c-m-inies and rixals, esyieeiallx- the French, wi-n- c|uick to take 

Itrazil's nu-riliaiit marine-, with a tonnage- in c-.v'ces.s of 500,000 ■ ac|\an(age of this neglect. Swift corsairs from llontlc-ur and 

in I9.>0, rank'- third m the Ameriias. ( o.ist\vi.s(‘ trallic, but not ; Uieppe- loaded their ships with (he valuable Br.'izil wood and ewen 

that on the Am.izon, wliidi h.is been opc-n to commerce of all j attackc-d Portuguese c'esscls rc-tuniing from tlie Indies, Brazil bc-- 
nations sim0 iSO-;, is n-slricted to Br;iziban ships. The stale-- ' c.-inu- a sort of no tnan’.s land oxer which the Portuguc-se crown 
operated l>lo)ci Brasileiro is the- cm!}' Brazilian nax-igation com- wic-ldc-ci only a shadow}- control. This aytath}' endt-d, howex'er 
jiari}' with a ic'gtil;ir oxi-iseas serviie. vvilh the acce.ssion of John III (15:1-1537) and the centre of 

Aviation.—With the immense- di -t.mcc- and the- inadecyuatc grax il}-in colonial affairs gradual!}’.‘shifted from Asia Io America, 
communu at ions between cx-en the more populous centres, Brazil The lir.st sxsic-matic c-ffort to c-slalilish an organized gox'ernmeni 
offers a promising field for air tran.sport. 'I'he first commerci.il air in Jb-.izil was made in 153:. Brazil was di\-idc-d into 15 hereditar}- 
Jine began operations in June 'Fwo }-ears later, four eompa- caiitaincies or I'lel.s, e.xtending 50 leaguevs along the coast and ;m 

nies were maintaining rc-gular .service over routes aggregating iadelinile di.slanee inland. 1'lu-sc grants w(-re distributed to fa- 
7.- kS krn. in h-ngth, and b\' lu v8 then- wc-re eight comjianies xvith \ oured iieisons, chic'tly courtiers, xvho took the name of douatarias. 
linc-s over 5:. .Sou km. in extent. In addition, the military air j 'riieir rights and yirivih-gc-s were extensivi-. Tln-y xvcrc authorized 
mail, under clin-ilum ot the ministry oi war. li.uullc-d mail ovc-r to found cities, issue land grants, levy internal taxes, and nyiymint 
14 (litlerenl routes tojialling lu-T*^') - reaching remote yiarls municipal oflic(-rs. To the crown was reserved the right to im- 

ol the intc-rior. pose c-xpm-f taxc‘s and the monopoly of Brazil xvood and spices. 

Inter-American service is mainlaini-d primarily by the Pan The cayBaincy system failed to realize the hoyn-s of the ero-vvn. 
American .Airwax's, with iri-weekly llights north and south from Only jo of the fiefs were occuyned by their oxvners and of ihc-sc- 
Rio de Janeiro to and from N'e-w \ oil; and Buenos Aires. 'Ihe onl\‘ txvo wc-re really successful. The most flourishing of the set- 
Genncui-owned Sx-nclicatc- Uondor, xvith a transatl.miic .service to tlrrnents xvas that of Sao X’icente. south of the yirc-sent city of 
Natal in norlli-eastc-rn Brazil, oyierates sexeral routes xvithin the Santos. 'Phis had been granted to Martini Alfonso de Souza, who 
country and southward to Uruguay and Argcmtina. Until early in 15-0 had exyilored the coast as far south as the La Plata es- 
in 1941 it likewise connected xvith atliliated lines in Peru .and Bo- luarv and had yicnc-traled for some distance into the interior. By 
livia. .A I-'rench trans.itlantic service, formerly maintained by the middle of the century the captaincy had a yiopuhition of some¬ 
way of Dakar and Natal to Rio de Janeiro and thence to Argen- 5,000, including the growing yiort of Santos and the town of Sao 
lina xvas susyiended in 1940, but the Italian “L.ATl” line shortly i’aulo, over the edge of the Serra do Alar, on the fertile plateau of 
ic-yilaced it. Piratininga. In northern Brazil Duarte Uoelho had converted the 

Telegraphs, Wireless, etc.— In ngyS Brazil had 61 ,Soi km. of cayRaincy of Pernamliueo into a great sugar-yiroducing region, 
ulc'grayih lim-s ;ind ox a r 173000 leleplioncs. In that same year Rut the remaining eayitaincies xvere for the most part tragic faib 
tluTc- xvi-re ()S radio broadca.-'ting station^, ot which :8 xxere in ures. The dimatarios were generally incompetent and tyrannical 
Sao Paulo slate, 13 in the federal district, and six in Minas mid the struggling selllemcnls xvere powerless against attacks of 
Gerais. hostile Indians or the depredations of French corsairs. 

Suhmarinc- cables link Brazil xvith the United Stales and other Royal Control.— At length fully alive to these perils King 
yiarts ot the- western hemisyilu-ro and xvith Luroyie. .A cable laid John determined to subztitute for the inetheient rule of the dona- 
on the bed ot the Amazon conneits Manaus xvith Para, scmie .850 , unilied, centralized administration. Brazil was brought 

mi. distant. (L. . Be,; A. S. G.) | directly under royal control through the ayipointmcnt of a gover- 

HISTORIT j nor general. The first to hold this office xvas Thome do Souza, a 

Discovery and Settlement. —The discovery and early settle- | Portuguese noble who had gained xxide experience in India. In 

mc-m of Brazil apyu-ar in the l.irger per.syiective of hi-^lory as eyh- I 154c) he took up his nexv duties at Baia, which remained the 

socles in the great movement of Portuguc*se colonial exyxinsion to ! capital of Brazil for the next zoo years. The governor general xvas 
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BRAZILIAN AGRICULTURE AND INDUSTRY 

1. A coffee drying yard at Ribeirao Preto 4. A U.S. meat packing plant near Sao Paulo 

2. Planting additional rubber plant! in an exiiting bed 5. Cotton-veed oil pl.int at Sao Paulo 

3. A iugar-cane plant at Recife (Pernambuco) 6. A textile factory in Rio de Janeiro 
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granted wide powers in civil and criminal affairs. The clonatarios 
were obliged to surrender their political and judicial rights, though 
they were allowed to keep possession of their fiefs until they were 
acquired by the crown. Local oOicials, responsible to the gover¬ 
nor-general, were jdaced over the captaincies, and strategic points 
along the coast were fortified. In the cities municipal organiza¬ 
tions, similar to those in Portugal, were established. Brazil now 
began to attract settlers in increasing numbers. By i()Oo Baia 
and Pernambuco each had a population of 2.000 whites, with 
over twice as many negro slaves and coin-ertcd Indians. 

A factor of great importance in the progress of the colony was 
the labour of the Jesuits. At the instance of John III. several 
fathers accompanied the first governor-general, Thome de Souza, 
to Baia. Among llaan was Manuel Xoi)rega. the first of a long 
line of missionaries who devoted their lives to the firotection and 
conversion of the Indians and to the raising of the moral level of 
the colonists. At the site of the present city of Sao Paulo, No- 
brega established a school for the training of missionaries. Here 
he was joined by Jose de Anchieta, whose heroic labours among 
the Indians won for him the title of the “Apostle of Brazil.” As 
rapidly as the Indians were converted they were settled in villages 
or “aldcas,” similar to the missions in Spanish America. The ac¬ 
tivities of the Jesuits soon aroused the antagonism of the colon¬ 
ists, particularly the “Paulistas,” the name given to the hardy and 
tough-fibred settlers of Sao Paulo. The colonists demanded an 
abundant labour sujiply and as white labourers were lacking they 
proceeded to ensla\e the Indians and to force them to work on 
their plantations. Both the Jesuits and colonists appealed to the 
crown; the former won a partial victory by the decree of 1574, 
which granted to the Jesuits full control over the Indians in the 
“aldeas" while permitting the colonists to enslave Indians cap¬ 
tured in legitimate warfare. In the north the storm centre of a 
somewhat similar conllict was Father Antonio Vieira, who in the 
17th century established a chain of missions in the Amazon valley. 
Naturally the restrictions on Indian labour stimulated the intro¬ 
duction of negro slaves, a movement which steadily gathered mo¬ 
ment urn after the middle of the lOth century. 

Dutch and French Aggression. —Brazil had hardly been 
brought under royal authority before a determined effort was 
made by the French to establish a permanent colony. The prime 
mover in this enterprise W'as a h'rcnch adventurer and soldier of 
fortune named Nicholas de Villegagnon, who contrived to enlist 
the support of Admiral Coligny and even Calvin by the as.surance 
that the future colony w'ould be an asylum for Huguenots and 
other Protestants. King Heniw^ H. lent his sanction and in 1555 
the French took possession of the beautiful harbour of Rio de 
Janeiro, which the Portuguese had strangely neglected to occupy. 
But Villegagnon failed to rise to his o])p()rtunities. He showed 
little skill as a coloni.st. His promi.se of religious toleration was 
broken. Attempts at forceful conversion to Catholicism alienated 
the support of the Protestants. Rumours of these dissensions 
reached Europe and checked what might have become a great 
migration from France and Geneva. Meanwhile the Portuguese 
liad come to realize the extent of the French menace. A large 
force under Mem de Sa. the governor general, blockaded the en¬ 
trance to the harbour and forced the French garrison to surrender. 
To ward off future attacks Mem de Sa in 1567 founded the city of 
Rio de Janeiro. Although subsequent attempts were made by the 
French to gain a foothold in Brazil—notably by Duclerc and Ad¬ 
miral Duguay Trouin in 1710 and 1711—the hope of establi.shing 
“Antarctic France” as a pendant to the French colonics in North 
America wa.s never realized. 

From 1580 to 1640 Portugal was united to Spain, and as a part 
of the Spanish colonial empire Brazil w'as naturally exposed to 
attacks by Spain’s enemies. Among these were the Dutch, who 
had just succeeded in establishing their independence. In 1640 a 
fleet sent out by the Dutch West India Company captured Per¬ 
nambuco. tne metropolis of the rich sugar growing district in the 
north. As governor of its new possession the company chose 
Count Maurice of Nassau-Siegen, a prince of the Hou.se of Orange, 
and perhaps the ablest man in the Netherlands. His statesmanlike 
programme included the creation of a great colonial empire, rec¬ 


onciliation between Dutch and Portuguese, the grant of religious 
toleration, and the limited participation of the colonists in the 
government. Imposing public works were erected in the cnjiital, 
reehristened Moritzstadt. Distinguished artists and scientists 
were invited to make known to Europe the resources alid beauties 
of Brazil. But the directors of the company, intent on a jiolicy 
of greed and gain, refused to suiifiort their enliglitened governor 
and he resigned in 1644. A rebellion launched by a wealthy 
plantation owner, Joao Fernandes Vieira, proved beyond the 
power of Maurice's incomix'tent successors to crush aiul in 1661 
the Dutch renounced all claim to Brazil. 

Expansion and Reforms. —Reference has already been made 
to the "Paulistas,” as the inhabitants of the captaincy of Sao 
Paulo were, called. Of part Indian blood, the Paulistas comprised 
the most enterprising element in colonial Brazil. With the object 
of securing Indian slaves and discovering mines and imeeious 
metals they organized great expeditions into the interior, known 
as haiidciras. At times these expeditions were veritable treks or 
migrations, in which entire families took p.irl and which lasted 
for a period of years. Though some of the most remote 1 tortious 
of Brazil were explort'd by the bandciras, it was not until i(n)\ 
that gold deposits were discovered in what is now the State of 
Minas Gerais I'lie stampede or gold rush which took ithue an¬ 
ticipated in maiiv wa\’s the da>'s of '49 in California or those* of 
’51 in Australia. In the hitherto unbroken wilderness towns 
sprang up as if by magic, while large sections of the littoral were 
denuded of their inhabitants The >’ield of the mines during the 
18th centur>- prohabl>' c*xcc*eded 50,000,000 jjounds sterling. Dia- 
mond.s were disroxcred in the* f-arlN' iSth century in Minas Gerais 
and hceame a royal monopoly. Though many famous stone.s were 
found, no figures for the total diamond output are available. 

In the latter half of the iSth century the Marcjuis of Pombal, 
the: famous prime minister of King Jose* I, introduced into 
Brazil a number of reforms which profoundly affected the social, 
administrative, and religious life of the colony. The last rights of 
the donatarios were absorbed by the Crown, the capital was trans¬ 
ferred from Baia to Rio de Jani'iro. the Indians were placed on 
a legal equality with the whiles, immigration from the Azores and 
Madeira was encouraged, two privileged eomiianies w'cre created, 
a monopoly of the diamond fields was established. The act for 
which Pombal i.s bc'st known was the expulsion of the Jesuits from 
Brazil in 1760. Through their protection of the Indians and their 
various.commercial ventures they had stirred up widesiiread re¬ 
sentment, and when they attempted to thwart some of Pombal's 
reforms the all-pcnverful minister banished them from both Portu¬ 
gal and Brazil with brutal thoroughness. The value of many of 
I’cimhal’s reforms is more than questionable but it can hardly be 
denied that they tended on the whole towards the development of 
the capabilities and re.sourees of Brazil. 

THE INDEPENDENCE OF BRAZIL 

Despite its isolation Brazil could not escape,the effects of the 
revolutionary and Napoleonic epoch in Europe*. Brazil is the only 
instance of a colony becoming the scat of government of its own 
mother country. When in 1807 Napoleon resolved upon the in¬ 
vasion and conque.vt of Portugal the jirince regent, afterwards 
Dom John VI., realizing the futility of resistance, decided to take 
refuge in Brazil. After creating a regency he sailed from the 
Tagus on Nov. 29, 1807, accom[)anied hy the rcjyal lamily and a 
horde of nobles and functionaries. After a short sojourn at 
Baia the court arrived sal'c-ly at Rio on March 7, j8o8. Tlie 
colonists, convinced that a new era had dawned for Brazil, wel¬ 
comed their sovereign with trcmendou.s enthusiasm. Their ex¬ 
pectations were in a measure realized, for the prince regent 
promptly decreed a number of reforms which radically changed 
the status of the colony. The harbours of Brazil were opened to 
the commerce of all friendly nations, thus abolishing the old 
Portuguese commercial monopoly. A ministry with four port¬ 
folios and a council of State were installed in Rio. A .supreme 
court of justice, a court of exchequer and royal treasury, the royal 
mini, the Bank of Brazil, the royal printing office were established 
A royal library, a military academy and medical and law schools 
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wen* foutulcfl Industries were encour.iKed, fureit;n scholars and 
artists received a hearty wcdconie, ininii^rrants wctc hroufjht in at 
Ctovurnmcnl expense. 'J'he chani'ed status ol Brazil was reflected 
in the decree of Dec. 16, 1H15, by which the Portui'ue.-e dominions 
were desinnaled the “I'niled Kirii^doin of I'ortuftal. Brazil, and the 
Alcar\es,'’ 

In the >’ear following?, the insane fjueen, Dona Maria I. died, 
and the (irince recent bec ame- l;ine a' lohn \ I. 

Steps Towards Independence. —AlthouKdi Dorn John enjoyed 
a certain decree of [ler.sonal po[jularity his j'overnment, corrufit 
and extravagant, arou.sc-d much ojiposition, which was still further 
increased by the fc-riric-ntation of liberal ideas iiroduced by the 
I rc-tuh revolution In I’ernambuio a revolt broke out in 1S17. 
and was jiut down with diflic ully after a republic had bec-n formc-d 
which lasted for cjo da>'s. Still more critical was the situation in 
Lisbon. Alter the defiarture of the I-'rente li, J^irtuL'al had bc-en 
j^ovc-rned by an arbitrary and tyrannical rc'i^ency. 'I'he Krowinit 
disconlc-nl founcl vc-nt in the rc\'C)lntion of i8*ro. I'he rc-^c-ncy was 
swe-pt aside and the Cc'irte.s, which had not met for over a century, 
was summonc-d for the purpose of drawing u{> a constitution. 'I'he 
presence of Dorn John in PorfuKal was imperative if the revolution¬ 
ary inovemc-nl was to be kept in hand. (Jn Afiril 22, iS.-i, he- ap¬ 
pointed his son Dom I'edro recent and two days late-r sc-t s.iil for 
lasbcin 'I'he tasks c'onirontin^ the younK jtrince were truly 
lormidable. Anlaj^ctnisrris betwc-c-n the I’orlui'uese and Brazilians 
were* becoming? increasingly bitter, rc*publican propaganda w.is 
active, and. worst of all. Dotn I’c-dro had to face* the responsibility 
of a se|)aration of Brazil from I'oriuftal as a result of the* shorl- 
.■'i^diled policy of the fortes at Lisbon. 'I'he* majority of this 
assembly wc-re in favour of restoring Brazil to her fornic-r status 
of colonial de|)('ndence. Without waiting for the Brazilian dc'pu- 
fies ihc’V proceeded to undo most of the reforms introducc'd into 
Brazil by Dom John. I'earful Ic'sl Dom I’c'dro mi"hl hc-ad a 
moNfnienl for inde|)endence, tin* prince* was ordc-rc-d to rc*lurn to 
I'airope “in order to comiilele his jiolitical education.” 

'I'lic’sc* acts arousc'd great indignation in Brazil. Supporic'd by 
the majority of the Brazilians Dom I’c'dro openly delied the* 
( dries by his rc'fusal to n*tiirn to Lisbon. In Jan. iS.'.? he formc-d 
a ministrs’ in which the chic*f portfolios wi-re hi'ld by two distin¬ 
guished Paulistas, Jose- Bonifacio dc* Andrada c* Silva and his 
brolhe-r, ('arlos Antonio. 'I'hc* formc-r, known a.s the ‘‘Patriarch of 
Independence,” was a scholar of Luropt-an rc-putalion ami provc-d 
at this critical juncture* a tower of sirc'ngth to the* young rc*g(*nl. 
I'A'eiits foIlowt*d rapidly. On June jt, Dorn Pedro convokc*d a leg¬ 
islative and const it uc*nt assc'mbly. On Sept. 7. on the jilain of 
^■pira^ga, near the city of Sao I’aulo. he* solemnly procIaimc*d the- 
independencf* of Brazil, and on Dt-c. 1, iS?’, was crowned c'm- 
peror. With the ro-0[)eralion of Lord (.‘ochrane, an able* British 
na\al oflicer who had entered Brazilian service, the strong Portu¬ 
guese* garrisons were forced to return to I'^urope. Before the <-nd 
of iS.’,^ independc'iuc* had become an accomplished fact, although 
J’ortugue.M* recognition was not secured until iS.yt;. 

THE BRAZILIAN EMPIRE ( 1822 - 1889 ) 

The first yt'ars of Brazilian independence were diflicull. 'The 
nation was without experience in self-go\'ernmenl and the em¬ 
peror. though able and [lalriotic, was inclined to be despotic and 
arbitrary. When (he constituent assembly, on which (he nation 
had jiinm*d such high hoju-s, proved unmanageable Dom Pedro 
dissolved it in iSjj; and sent Ibe Andrada brothers into t*xile. For¬ 
tunately he realized that the days of absolutism were passed; a 
nc-w and liberal con.slifution, drawn up by the council of State, 
was submitted to the municipal councils of the* provinces ami 
sworn to with great solemnity by the t-mperor on M.irch .15. 1824. 
By this stroke of policy he saved him.M'lf and Brazil. The remain¬ 
ing years of Dom Pedro's reign witnessed a growing c'stranpement 
between the monarch ami his stibjects. Parliamentary govern- 
mi'nl was little to the empe-ror’s liking and the opposition generally 
commanded a majority in the chamber of cleputic*s. Brazil became 
involved in a di.sasfrous war with Bueno.-- .-Xirc*- resulting in the 
loss of the Provinc ia t'isplatina (the pre.sent republic of I ruguayf. 
l-'inally. worn out by attacks from both within and without parlia¬ 


ment. Dom Pedro formally abdicated on April 7. in favour 

of the heir apparent. Dom Pedro IL, then only five years of age. 

The Regency (1831-1840). —'I'he next decade proved the most 
agitated period in Brazilian history. From iS.^i to 1835 a triple 
regency laboured in vain to put down the (Jivil War in the prov¬ 
inces and check (he law'lessness and insubordination in the army. 
In 1834 an iiiifiorlant amendment (the so-called Ado Addicional) 
was made to the (’onst it ution. A measure of decentralization was 
granted the provinces through the creation of provincial assem¬ 
blies with considerable local power. iTovision was made for a sole 
regent to be electc'd for four years. For fhis office in 1S33 an 
able and energetic {iriesl by the name of Diogo Antonio Feijo was 
chosen. I-’or two years the rt'gcnt struggled heroically against the 
force of disintegration, but Ik* was forced In resign in 1837 and 
was succeeded by Araujo Lima. As the end of the decade ap¬ 
proached sentiment began to crystallize in favour of a cU'clara- 
(ion of majority of (he young Dom I'edro The Brazilians a.s a 
whole, impatient with the regency. ho[jcd to find in the iierson of 
tht* emperor a symbol to whith the entire nation might rally. On 
July 23, 1840, both houses of parliament passed a declaration (hat 
Pedro de Alcantara had attained his majority. 

The reign of Dorn Pedro IL, with its duration of practically a 
half C(-ntury, constitutes jn-rhaps the most interesting and fruit¬ 
ful (-pocli in Brazilian hi.story. To an extent true of few mon- 
ardiies in (he ipth C(-ntur>’the prestige and progn-ss of (he nation 
' were due to the enlighteiu-d sial(-smanship of its ruler. Vet Dom 
Pedro can-d little for the trappings of royalty. 'I'hough not with¬ 
out personal disliiu lion hi- was alwa>s simple, modest and demo- 
(ratic. ile pos.*'e.s,si-d an insatialile inb-lleci ual l uriositv* and was 
nevi-r mon* hapiiy than when conversing with scholars. He was 
generous and magnanimous to a fault. One of his favourite occu¬ 
pations was insjiecting schools. Lie was wont to declare, “If I were 
not ernpi-ror I should like to be a school teacher.” \'et this kindly, 

; genial and scholarly ruler look his prerogatives and duties as 
^ .'ovi'reign with gri-al seriousness and in all matters of first impor- 
lanci* he was the final arbiter. According (o (he constitution of 
i 8_*4 the emperor had the right to dissolve the chamber of dei)U- 
ties, to select (he members of the life senate from triple lists sub¬ 
mitted by (he province, and to ay)poinl and dismiss ministers of 
State. 'I'h.-il parliami-ntary life in Brazil was pitched upon such a 
high })lanc, that (he highest ofticials in the State generally left 
olfue jHiorer than wht-n they entered it; that the machinery of 
government functioned smoothly year after year was due in large 
measure to the tireless vigilance of the emperor. 

Dom Pedro's governtnent maintained an active interest in the 
affairs of the Plata n.publics, e.specially of Uruguay, which it 
sought to control through indirect measures. Opposed in this by 
the Argentine dictator Rosas Brazil aided in his overthrow 

in 1852. In 18G4 Brazil intervened in Uruguayan internal affairs 
and, in so doing, brought about war with Paraguay. In alliance 
with Argentina and Uruguay, Brazil successfully waged the coslh' 
and bloody Paraguayan war of 1SO4-70 {sec Pak.vguay), eventu¬ 
ally overthrowing the famed Paraguayan dictator Lopez. With 
occasional lapses the empire’s relations with the United States 
and with Eurojie were exceedingly cordial. Pedro personally did 
much to cement these international friendships, visiting Europe 
in 1876 and 1888 and the United States in 1876. 

The outstanding economic and social problems with which the 
i*mpire had to grapple were connected with the institution of slav¬ 
ery. Partly as a result of pressure from Great Britain Brazil had 
agreed to abolish the slave trade in 1831, but it was not until 
1S53 (hat this odious traffic completely ceased. In the ’60s agita¬ 
tion began in favour of the abolition of slavery as such. Dom 
Pedro was opposed to slavery but he had to reckon with the deter¬ 
mined resistance of the slave owners. Finally in 1871 a bill for 
gradual emancipation, sponsored by the Viscount of Rio Branco, 
was passed by parliament. The importance of this act lay in the 
provision that henceforth all children born of slave mothers should 
be free. But this concession did not satisfy many of the aboli¬ 
tionists. who, it’d by a brilliant young lawyer and writer, Jo.uiuim 
Nalnuo, demanded that abolition he immediate and complete. In 
18S3 Kabulo wrote a remarkable book (() Aholicionisino), in 
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which hr rndravourcd to prove that slavery was poisoning: the 
very life of the nation. The propaganda began to bear fruit. In 
1884 Ceara and Amazonas freed their slaves; in 1885 all slaves 
over 60 years of age were liberated. I'inally, complete emancipa¬ 
tion without compensation to the owners was decreed on May 13, 
1888. Some 700,000 slaves, valued at approximately ^40.000,000 
were freed. 

The Collapse of the Empire. —At first sight the overthrow of 
Dom Pedro seems inexidicable. Under his wise guidance Brazil 
had made very real progress. His half century of rule had wit¬ 
nessed a growth in population from four to 14 niiliions, a fourteen¬ 
fold increase in ]mblic revenues and a tenfold increase in the value 
of the products of the empire. Railroad mileage in 1889 exceeded 
5,000; the same year over 100,000 immigrants landed in Brazil. 
But de.spite this impressive economic progress there were grave- 
causes of dissatisfaction. Projjaganda in favour of a republic, 
launched in 1871, had gained many recruits. The great landowners 
who had lost their slaves without compen.sation withdrew their 
support from the monarchy. The clerg>\ another prop of the 
throne, had been antagonized by the punishment of sever.al recal¬ 
citrant bishops. Isabella, the heiress to the throne, and her hu.s- 
band, the Comte d’Eu, were unpopular. Most serious of all, im¬ 
portant elements in the army turned against the monarchy, largely 
because Dom Pedro insisted that they stay out of politics. A con- 
sj)iracy was hatched by these disgruntled military elements and on 
Jsh)v. 1 5, i88q, a revolt of a portion of the army was the signal for 
the complete collapse of the empire. 

Dom Pedro formally abdicated and with his family was ban¬ 
ished to Europe. 

THE REPUBLICAN PERIOD 

During the next few years Brazil passed through a difficult 
period of adjustment. The leader of the revolt against Dom Pedro 
IT was a prominent military figure. Marshal Deodoro da Fonseca 
For the next 14 months Brazil was ruled by a military autocracy 
in which Deodoro, now chief of the Provisional Government, was 
virtually supreme. 

Decisions of great importance were reached. Church and State 
were separated, civil marriage was introduced, and a constituent 
assembly was summoned which adopted in 1S91 a constitution 
modelled closely on that of the United States. 

The Presidencies.—A, s president, Deodoro employed the same 
dictatorial methods th.il he had followed as head of the iirovisional 
regime. He kejit in power a most unpopular ministry and was 
constantly at loggerheads with congress. On Nov. 3, 1891, he 
forcibly dissolved this body and proclaimed him.self dictator. But 
opposition to this coup d'etat was so wide.spread that on Nov. 23. 
1891, he felt constrained to resign in favour of the vice-jiresident, 
Marshal Floriano Peixoto. But Eloriano, likewise one of the con¬ 
spirators against Dom Pedro, differed little in his methods of 
government from his predecessor. Of the meaning of constitu¬ 
tionalism in the strict sense of the term he had scant understand¬ 
ing. The growing opposition to Floriano finally culminated in 
1893 in a naval revolt and military upri.sing that were put down 
the following year only with the greate.^t difficulty. 

The vast majority of the Brazilians are naturally aver.se to 
militarism, especially when it is accompanied by violence and 
corruption. The advent, therefore, of a civilian as president was 
hailed with undisguised relief. Prudente de Moraes Barros, who 
assumed office in 1894, was a distinguished lawyer of Sao Paulo 
and a republican of long standing. Though his intentions were 
excellent and his ability and honesty uruiuestioned, his adminis¬ 
tration was rendered largely sterile through the opposition of the 
disgruntled military elements and the netes.‘^ity of putting down a 
rebellion of the ignorant and fanatical poiiulation in the hinter¬ 
land of Baia. His successor Manuel Terras de C'ampos Salles 
(1898-1902), former president of the State of Sao Paulo, is 
chiefly remembered for his striking success in saving Brazil from 
the financial collapse threatened by the orgy of extravagance, 
inflated currency and peculation which had followed the over¬ 
throw of the monarchy. While still president-elect, Campos Salles 
in 1898 negotiated through the Rothschilds a funding loan of 
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£10,000,000. interest on which was to be susi>en<U‘d for three 
years and amortization payments for ten. Thanks to the able 
and economical administration of Campos Salles and the mar¬ 
vellous recuperative power of the country, the credit and finances 
of Brazil were again placed on a sound foundation, Fran¬ 
cisco de Paula Rodrigues Alves (i90.''-o6), likewise a Paulista, is 
generally regarded as Brazil’s ablest civilian president. During his 
term of office (he capital was transformed into one of (he world's 
most beautiful cities. I'nder the direction of the distinguished 
physician and scientist. Dr. Oswaldo Cruz, Rio was coinpK'tely 
freed from the scourge of yellow fever. As noted at the beginning 
of (he* present article some of Brazil’s most (horny boundary con¬ 
troversies were settled during the presidencies of Campos Salles 
and Rodrigues Alves by the able minister of foreign affairs, the 
Baron of Rio Branco, son of the viscount of the- same' name' 

The history of Brazil during the two decades, 1906-26 must be 
summarized very bric-lly. President Affonso Penna (1906-09) took 
an imiiortant ste[) towards the stabilization of the exchange 
through ihe cre.itiou of the so-eallcd Caixa de Conversao, or Bank 
of Conversion, whose function was to redeem inconverlibit' pajier 
currency through the issue of convertible note's .secured llirough 
the ck'iiosiL of gold. Unfortunately this jiroject had to be 
abandoned on the outbreak of the World War. Dr. IVnn.i 
died in jc;o9 and was succeeded by the vice-presidc-nt, Dr. Nilo 
Pt\-anha. The carniiaign of 1910 was fought with great bit¬ 
terness. The official candidate, Marshal Hermes da Tonseca, the 
nephew of Deodoro da Fonseca, W'as opposed by a ci\iliaii. Dr. 
Ruy Barbosa, a noted lawyer and publicist, and the most elociuent 
public siH'akcr in Brazil. Though the conviction was general that 
Dr. Barbos.'i had received a majority of the votc.s cast, the- olVicial 
machine easily secured (he election of llcrmc's da Fonseca. 'Fhc* 
administration of the new ])resident (1910-14) represcmlc-d a stej) 
backward in the political life of Brazil. The high standards sed 
by the first (brc'c civilian executives were largely abaruloiu'd. 

Brazil and the World War. —Ilajipily a change for the better 
came with the election of Dr. Wenceslau Braz (1914-18), a for¬ 
mer governor of Minas Gerais. The administration of President 
Braz is indissolubly associated with Brazil's reaction to and jiar- 
licijiation in the World War. l-'rom the outset of the struggle the 
symiiatliies of the majority of the Brazilians inclined toward the 
,\llies. On April ii, i()i7, BrJlzil broke off relations with Germany 
following the lorpc'doing of the steamer Parana off the coast of 
France. On June 1 Brazil rc'voked its decree of neutrality in the 
war between Germany and the E'nited States as a mark of “con¬ 
tinental solidarity” and fricaid.ship with the Uriilc'd Stales. T'o!- 
lowing the sinking of more Brazilian ships war was declared on 
Oct. 26. Brazil’s participation in the war was confined to the 
despatch of a part of its fleet to Eurojiean waters and the sending 
of a medical mission and a number of aviators to the western 
front. Brazil's chief contribution, hc)we\’c‘r, was the* j)la(iiig of its 
food supplie.s and other resources unre.servedly at the disjiosal of 
the Allies and the United Stales. Brazil particijiated in (he Peace 
Conference aiul was given a temporary seat on the Council of the 
League of Nations. 

Brazil Since the World War. —In the election of 1918 a new 
precedent was established in Brazilian political life by the re- 
election of Rodrigues Alves. Unfortunately the new executive was 
too ill to accept office and died on Jan. 16, 1919. In the new 
election, held in Ajiril, the successful candidate w:is Dr. Ejiitacic) 
da Silva Pes.sba, a lawyer of note, and head of the Brazilian dele¬ 
gation at the Versailles Peace Conference. His presidency, coin¬ 
ciding with the wave of post-war prosiierily, was an era of reck¬ 
less expenditures accompanied by an immense increase in both the 
internal and foreign debt of Brazil. Large sums were absorbed 
by the Brazilian Centenary E.xposition, which was celeliraled with 
great brilliancy in 1922. The presidency of Dr. Arthur Bernardes 
(1922-26) was be.set wdth difficulties. The collapse of the post¬ 
war boom found Brazil in financial extremities. The new executive 
endeavoured to carry out a policy of strict economy. Governmen¬ 
tal expenses were cut down, the prosecution of costly pulilic works 
was postponed, new sources of revenue, such as the income tax, 
were created. Unhappily the success of this programme of re- 
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iH'inhiTicnt uiul rcloiiu ua> (l)>- a danf^riou.'* llarc-up ol 
mililaiism. In the tlosinn \vetk.s of Dr, l’css6a'i> administration a ' 
tnililarv ^'roiip made a (ks.Deralt- iml iruitless attempt to pr<‘vent Dr. ; 
Hcrnarfh.s' inau^;uiati(iji. .Dioiher re\<dl was laiin<hed, in July 19^4, 
at Sao I'anlo (its 'I'liis, lo(j, was sui-pre.ssed, hut only alter heavy ! 
loss ol lile and min h pio[)etty damage 

in i<o'h, Di. WadiinKlf'M Luis l^ereira de Souza, njinLlcr ol justice i 
in the (ua; piKcdnu' .idinimstrations, was clecteil pjisidetjl \villi<,»ut a , 
(ontc 1, loan sr.ir- later, hovscsei, \slien the adinini 4 ration sponsored 
randniate was ollKially declared v.inner, a revolt hearied hy Dr, 
(Jetiiiio Vaii.'as hroke out Lor the tir-t time under the republic, a 
revolution ua' luie- lul, and \ aiyai" beiaine provisional jnasident. 
His adnuni^-ti at ion too ua^ niemned by armed li'^inc's on ,several oc- 
i.isioris, lull tlu'sc were 1 ir'orou'-l\ suppres.sed. 

lv-sen(ia!l>', the (fuinlis 's ditlu ulties were etonornic, acrentuated by 
;i policy ol ajbsidi/iiu^ tollee production, 'loo, the tremendous powers 
which the sPiP's pnsse-scd, coupled with the tact that two states, Sao 
I’aulo and Minas (ierais, had pi.ictirallv monopolized |»olitical control 
in the |»ast. orvid as sic.idv' irritants (he country as a whole. In 
iij<,.(, a new ( onsliliilion, which Kave the centrid (^cjvernmenl (rreater 
povveis, was proirnilyateil '1 hree > can s later, as the country prejiaiecl 
lor new ])! c adenl i.d elections, I'rcs Vaiyas suddenly seized praclic.iliv 
absolute powsi and it ii|» .slill anotliei ronslitiilion, under whicli he 
continued.'! pie-idenl (Nov. 10 , ini7t 'I Ins ,',o cenuentrated power in 
\ areas' haiuL that he was able to siijuiress not only disorders but 
,dl rnanilc" lalion ol popular w ill as well. Rra/il had never been tfuly 
a dc luoc r.n \ , but \aieas stiipped it ol most ol the trajipinys thiouLdr 
which It nni-dit eveiituallv hope to become one. On tin- other hand, 

( on !idei able social levnialion was enacted, with very positive Ijcnelits 
to tin labouniu' man, I’re,,-. aiul rn.JI lerisoiship were imposed, and 
manv rcKaidect Hia/il as on the threshold ol |olahtariam>m. Trade 
unionism wa.s lo all inleiiis and pur|)oses suppre-'ccl 

\'arr'a-/ polnv’, bom Ids accession lo powci, was one cd' increasing 
curlailnient ol stabs' rights and ol emplia.sjs ui>on nalionali.sm More 
and more the si.iics waic' suhordm.iteci to the centrid Kovernment. 
politic allv, econondcalK and socialU The ruinous c ciflee policies oi 
the jia'I were (huic awa> with, mamriac fitrine: was eneouraf^ed, as. was 
(live I'liK .ilioii ol at:t ic ullui al production 

In Its loicu'it polic \ , lire \ar|L:a' yovernment seemed alleinatelv lo 
Ihil with the ‘(lemoc I ac ie s” and witli Italy and (ierm.un Tlie i<i^7 
Miirp d'ebil leaned he.ivily on lire liisiist Inte(.:ialislas. but once in 
Miinplele conlrol X aicras \ iuoroiislv reptes.sed that |>art\. .Mter out¬ 
break of war in Fuioik' in icytO Id.s povernment supported Inter- 
.Xtneiican sc,ii,i,,) ; in Jan. it broke relations with the axis 

powci!. and on .\ui.’. icy).:, dc'c hired war on (ieimany and llalv. 

ART, SCIENCE AND LITERATURE 
Painting, Sculpture and Music. The Iba/ilian peo|)le have 
the naliiial taste loi .irl, music and lij,irature so eorninon amonp the 
Latin nations ol the old world .As early as iSiti Dom John \ I invited 
.1 coriipanv ol clisiinyuishc-d I'reiuli painters, heaclc'd l)\ Lebreton, the 
seciclaiv ol (lie I'ieole des lleaux .Arts ol Paris fo take u|» Ihcar resi¬ 
dence in Rio de Janeiro and to implant in Urazil the best Lreiuh 
.iitistic traditinns, Dom I’edio II was a liberal pation ol ait and earlv 
in Ins iciyn w.is buinded Hie .Aeiideima de Hellas .Arles, now known as 
the I'keola Nacional de Hellas .Ailes Liee instruction in the line arts 
Is piven in I Ids sclnutl .\monp Hra/il’s belter known painters should 
he mentioned Hedio Americo de I'ipueiiedo, who specialized in hi.s- 
torical and allepoi ic al subjects, In sculpt me Roclol(iho Hernadelli has 
(lone excellent work. .A eonsei vatoi \ ol music w.is established as cxirlv 
.Is iS)i d'lie (oinposei {.'atlos dome/ (i.Su) ()f)i c-njoved world-wide 
tame, liis opeia, <) (iimrany, haviny been (uoduced in most ol the 
r.uiofiean capitals. Alberto .Nepomuecuio lujo) wrote a niiin- 

her of xiperas which have aeliieved success both in Hra/il and Europe. 

Science. I ntil lecent \ears scieiitilic exiilor.ition and investiga¬ 
tion had been J.iryeb cotidiicled b\ loreiyiieis. Of (he scholars who 
were lioth explorers and scientists may he nienlionrcl W. L. von 
Issdiweye, j H \on .Sjuv, h', von Martins, Prince Max zii Neuwied, 
Karl \oti den Sleinen, .A de St. Hilaire, Louis .Ap.issiz and tlie Enpli.sh 
botanists .A R. Wallace and H. \V. Hates. (leolopical investigations of 
immense and lasting value have been rarriecl on bv the .American sci¬ 
entists ( hai les Eiederick Hartt, Orville .A. I lerliy and John Casper 
Hr.cniu'i .A;nong Hrazilian svientists may lie noted the geographers 
Home de Mello. Helfort Matlos and Delgado de ('arvalho. and the 
botanist Joao Harbosa Rodrigues. Scientific explorations of great 
value have been performed hy (ieii. Mariano da Silva Rondon. Hra- 
ziliatis have achieved iiotahle success in the studv of tropical diseases. 
Dr. ()swaldo Cruz, as noted elsewhere, banished yellow fever from the 
c .ipital. Dr. \ ital Hiasil, direc tor cd the Hutantin institute near Sfio 
Paulo, has lieen remarkahlv successtui in di.'^covering serums again•^t 
the bites of venomous lefitiles. The Institute) Oswalclo Cruz near Rio 
and the Pasteur Institute at Sao Paulo afford both Brazilians and for¬ 
eigners opportunities for the study of tropical disease's. 

Literature. - Down to the middle of the iSth centurv Brazilian 
literature was naturally dominated hv- Portugal, for Brazil was in¬ 
tellectually as well as econcimically a colony. The 80 years from 
1750 to iSyo may he regarcied as a period of transition, during which 
Brazilian literature grndualh accjuirecl an autonomous character. Be¬ 


tween 18.30 and 1870 eamc a period ol romantic transformation, when 
Krcnch influence wa.s distinctly in the ascendant. Since 1870 there 
has come into existence a new schc/ol which, distinctl}' hospitable to 
foreign influences, is in the broadest sen.-e national. 

The three most famous writers ol tlie colonial and transitional 
periods are Gregorio de Mattos Guerra, Hasilio da Ciarna and Santa 
Rita Iturao. The era of romantic transtoi mation is represented by 
Brazil’s greate.st lyric poet. (;onc,alves Dias. The romantic movement 
also i)rc)(luied the Brazilian novel. Here the outstanding figures are 
Joses de .\leiuai. who glorified the Brazilian Indians (Guarany and 
Iriicrttta) and Lscragnolle de 'Taiinav, whose novel Innocfncia has 
been translated into six foreign language-^ including the Japanese. The 
reaction in France against the romantic school had its counterpart in 
Brazil. I'arnassianisrn included among its votaries the poets I'lieophilo 
Dias, Raymiindo Gorreia, .Alberto de Oliveira and Olavo Bilac. Matur- 
alisni is re[)rescnted hy the novelist.-! Machado cle .Assis, .Aluzio de 
.Azevedo, Julio Kiheiro and Raul Pomjieia. I.ater develoTmu'nts do not 
readily lend theniM-lves to analysis. In geni'ial the emphasis has shifted 
to national and regional themes. Grai,a .Aranha, in his novel i'hannan, 
has chosen as his suhjc-ct the Brazilian melting-pot. Euelyde.s da 
Cunha, in D.s Scriovs, has pioducc'd a i.ioignaiit and arresting study of 
the hinterland {senars) ol oai.i. Coelho Xetto was a neo romanticist 
who drew upon Brazilian historx' and tr.ulition for (he (ilots ol his 
many novels. Jose Verissimo (nSsy- 1 >31 0 ). Monteiro Lobato and Sylvio 
Romero (1851-1914! were brilliant e.s.sayisls. 'I'he last-named writer 
w'as also tlie'autlior of the- standaid history of Brazilian literature. 

In historical literature Brazil has produced a nunibc-r of writers of 
high standing, kranciseo .Adolpho A'arnhageti (V'iseonde de I’orlo 
Sc-guro) IS the author oi the rno^l authoritative history of the colonial 
|)eri()(l. Joao .Manoel I’ereira cla Silva has treated especially the critical 
\ears from iSzz to 1S40. Joao (.'api^tiano de Abreu has produced 
some short historical .studies of great merit, Joaejuim Nahuco’s (iSgc;-- 
1910) magisterial biography ot his t.ilher, Nabuco de Araujo, is really a 
hisloi'v of the reign of Dorn Pedro 11 . Manoel de (,)li\'eira Lima (,i<Sh 7 
lozS) has Covered ever.v epoch cd' Brazilian historv. His nio.sl notable 
single work is the hi.stoiy of Dom John’s resideiiee in Ifra/.il ( iSo<S ji ). 

BiiiLtociKAiuiV -'I he most .satisl'ietorx' general works on Brazil are 
H G. James, Hrazd After a Century of huiependenee Du-’s) tmd R. 
Nash, \fonqur\l of Jhfizil (nj.’i)). although neither is entirely up to 
dale. A. de St. Hilaire, Lo.vci.gc duns Vinlerieur dti HtCd (8 vol., Paris, 
1830-.S1) i.s a vast compendium of lioianieal, political, geographic and 
other intorniation, .Among Kith centurc’ travelers’ and foreign re.si- 
di Ills' accounts, T. Ewhank, Life in lira:/! ( iSsfi) , L. .Auassi/, Journey 
to lifuzil (i8(i8i ; and 1 ). 1 * Kidder and J. TL Elelthei'. Urnzd and tin 
Hrazilians (r87(j), especialL' the last, stand out. Interesting and in- 
lornialive .'olh century travel accounts include E. ^E Tomlinson. 
Sea and Junyje (1912 and later eds.) ; .A. H. S. Landor, .•L rn.'.s I'n- 
knenen South Anierita {2 vol., 191.3); Theo Roosevelt, Through the 
Brazilian ]\ ddenu's\ (tqi.p; D. Holdridge, Pindoeanui (19,14) fhc' 
.Amazon basin as a whole, and his Feudal Island (i(),39) on Marajci; 
E. P. Hanson. J(>urney to Mattdos (i()38). 

Historv.—The best historical works in English are: P. .A. Martin, 
‘‘Brazil," in ,A. C. Wilgus (cal.). .■lig(7r//ija, Hrazd and Chile sitter In- 
dependenee (1935). and his adairlation and translation {Historv of 
Hrazd, Chapel Ilill, ic)39), of J. P. Calc’igeras, fortnai^do Hislendea 
do Hradl R. Southe.v, History of Brazil (,3 vol., 1817-22). on 

the colonial period, and J. .Armilage's eontinuation of Soulhex' to 1S.31 
(2 vol.. 18.3(1) are still highly regardefl, ' 1 '. C. Dawson, South Anieri- 
ean Repuhlus (ic^og), C. E. Akers. History of South America sttire 
I's'y.f (3rd ed., 1930), and ,A. C. Wilgus (ed.). Colonial Hispanic Amer¬ 
ica (i<),3l)) iiielucle valuable material on Brazil. M. W’. Williams’ schol- 
arh I>otn Pedro the Ma^^nanintous (i(),37) and H. Harding's more 
jiopular Amazon Throne (1941) dcxil with the emf'ire period. 

.Among the many im])ortant histories in Portuguese are: J. M. 
Pereira da Silva, Hist, da Fundai^do do hnperio (7 vol., 18G4--68); 
E. A. A'arnhagen, Hist, do Brasil (end ed., 1877, later- eds.) ; F, do 
Rocha Pombo, Hist, do Brasil (10 vol., 1903) ; ' 1 '. Monteiro, Hist, do 
hnperio. A elahoracdo da indeprndvncia (1(^27); .A. de Escragnolle 
Tauuay, Hist, f^eral das hatidrirus paulislas (6 vol., j(;24-,30) ; P. Cal- 
mc'in. Hist, da civilizacdo hrasileira (ici^s: .Sp. tr., Buenos .Aiie.s, ic).37). 
Two valuable German works are also in recent Portuguc'sc tTan.sla- 
tions: H. Handcimann, Geschichtc von Brasilien (iSGo) and H. Wiit- 
jen, Das hollandisch Kolonialreieh in Brasilien (1921). 

Constitutional history and government are treated in M. Fleiuss, 
FHst. Administrativo do Brasil (2ncl ed., 11125); H, G. James, Consti¬ 
tutional System of Brazil (11)25), and kk Hambloeh, His Majesty the 
President of Brazil (1935). ISh) real studic'.s of the X’argas period hax-e 
been published. 

Diplomatic history is covered in L. F. Hill. Diplomatic Relations 
hetsoren the V.S. and Brazil (1932); .A, K. Manchester, British Pre- 
eminenec in Brazil (1933) i F- A. Martin, Latin .Amcrira and the War 
(1925) ; J. F. Rippy, LaHn America and World Politics (3rd ed., 1938) ; 
W. R. Manning (ed.). Diplomatic Correspondence of the (LS., in two 
seric.s. one on the period 1808-31 (3 vol., 1925), the other in some 16 
voL. including a special Brazil volume, on the period 1831-60 D2 vol., 
1930 to date), are a vast repository of important documents. 

Among other specialized accounts, R. Simonsen. Hist. Econdmica 
do Brasil (2 vol., 1935), a truly great work, and his Brazil’s Industrial 
Evolution (Eng. eci., 1939) : arid J. F. Normano, Brazil, a Study of 
Economic Tvpes (tq3s' treat economic phases. J. D. M. Forci, zl 
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Tentative Bihliog,raphy of Bellei-lrtlrts and I. Goldbcrp, Bra¬ 

zilian Literature (lyjj), are helpful in the intellectual field. 

Geography, Resources, etc.—The sections on Brazil in such works as 
E. Reclus, Soiivcllc Ceo^raphie UntverseUe (i 875-94) i Wilhelm 
Sievers, Sud und Mittelamerika (1903) ; and A. H. Keane, Central and 
South America (1909), though outdated in .some respects, arc still 
valuable. The Brazilian sections of O. Schmiedcr, L’dnderkunde Siiil- 
arnerikas and his Brazilian Culture Hearth (Univ. of Calif, pub. 

in geog.. vol. 3, no. 3, 1929) are e.xcellcnt. 

See also Pierre Deni.s, “Amerique du Sud,” in Geo^. Univ., vol. xv, 
pt. ii, ed. De la Blanche et Gallois (Paris, 1927) for valuable facts. 

Annuals and Other Periodicals.—The Min. of For. Affairs annual 
volume Brazil (in Eng.) and the Anudrio estattslico do Brasil are the 
most voluminous sources of current and recent statistical information. 
The Pan American Union’s Annual Economic Survey of Latin America 
and its other publications; the American Brazilian As.soc.’s Brazil 
(monthly) and Nru'S Bulletin (weekly) ; Inter-American Quarterly; 
Fan American News (bi-weekly); Foreif^n Commerce lEee^/y (U.S. 
Dept, of Comm.); and the reports of the department of Overseas 
7 'rade are e.vcellenf (P. A. M.; X.) 

BRAZIL or BRASIL, a legendary’ island in the Atlantic 
Ocean. The name signifies the red dye-woods used in the middle 
ages, and Insulae pnrpurariae are mentioned by Pliny. It first 
appears as the /. dr Brazi, one of the larger islands of (he Azores, 
in the Venetian map of Andrea Bianco (1436). When this grouj) 
became better known and was colonized, this i.sland was renamed 
Terceira. Probably the familiar existence of “Brazil” as a geo¬ 
graphical name led to its bestow.il upon the vast region of South 
America, which w'as found to supiily dye-woods. But the “Island 
of Brazil” retained its place in mid-ocean, some hundred miles 
to the W'est of Ireland, both in the traditions of the forecastle 
and in charts. In J. Purdy’s General Chart of the Atlantic “cor¬ 
rected to 1830” the “Brazil Rock (high)’’ is marked with no indi¬ 
cation of doubt, in 51"’ 10' N. and 15" 50" W. In a chart of cur¬ 
rents, dated 1S53, A. G. Idndlay gives the name, but in his uth 
edition of Purdy’s Memoir Descriptive and Explanatory of the 
N. Atlantic Ocean (1SO5), the existence of Brazil and some other 
legendary islands is discussed and rejec ted. {See Atla.n'TIS.) 

BRAZIL, a city in the western part of Indiana, U.S.A., 16 mi. 
N. by E. of Terre Haute; the county seat of Clay county. It is on 
Federal highway 40, and is served by the Central Indiana, the 
Chicago and Eastern Illinois, the Cincinnati, Indianapolis and 
Western, and the Pennsylvania railways. Pop. (1940) 8,i.’(). It 
is in the heart of deposits of clay and .shale, and of the “Brazil 
Block district” of the Indiana coal-lields, so called because this 
coal breaks into almost i)crfect rectangular blocks. The manu¬ 
factures include .sewer-pipe, bricks, furniture, tin cans, boilers, 
engines, mine-fans, and mining machinery. First settlement, 
1844; town incorporated 1866; chartered as a city, 1873. 

BRAZILNUT, the pleasing, edible seed of a large South 
American tree, Berthulletia excelsa, useful also for valuable tim¬ 
ber. The fruit is globular, 4-6 in. in diameter, hard-walled, and 
contains 8-24 nuts or seeds, arranged like sections of an orange. 
The harvest is from January to June. The tree is not hardy 
where frosts occur, and although once established in Florida, it 
failed to survive. Under test in .several tropical countries of the 
Briti.sh empire, it offers small inducement to commercial plant¬ 
ers, because of its habits of tardy and light bearing. It is also 
called Paranut, niggertoc, butternut, creamnut and ca.stanea. 

BRAZIL WOOD, a dye wood obtained largely from the 
shrub or small tree, Hacmatoxylon brasiletto of the family Le- 
guminosae. Most of the commercial dye wood comes from Nica¬ 
ragua, but the plant ranges from Mexico to Colombia and Vene¬ 
zuela. There are other less important woods commercially di.s- 
tinguished as Brazil wood belonging to other groups of the Le- 
guminosae and yielding the same tinctorial principle. Brazil wood 
is imported for the use of dyers in billets of large size, and is a 
dense compact w'ood red brown in colour, bright when cut, but 
becoming dull on exposure. The colouring-matter of Brazil wood, 
brazilin, CirHuOs, crystallizes with H2O, and is soluble in w'a- 
ter; it is extracted for use by infusion or decoction of the coarsely 
powdered wood. When freshly prepared the extract is yellowish; 
but by contact with the air, or the addition of an alkaline solu¬ 
tion, it develops a brick-red colour. This is due to the formation 
of brazilein, CinHi^Oo-IL-O, the colouring matter used by the dyer. 
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BRAZING AND SOLDERING, the process of uniting 
two metallic surfaces together by means of a fused metallic ma¬ 
terial joining them (c/. Wki.ding); usually distinguished as hartl 
soldering or soft soldering. In each the melting temperature of 
the solder is lower than that of the metal or alloy to be united. 
This is more markedly so in the case of soft solder, whicli makes 
a joitit without producing discoloration by heat, an important ad¬ 
vantage in tinware. Hard solder, or brazing spelter, makes more 
intimate union with the work, hence the result is stronger. But 
soft solder is (juite satisfactory for tinware, lead, plumbing, pew¬ 
ter, Britannia metal, while brass, copper, iron and steel may be 
solderetl for some ])uriH)ses. or brazed together when greater 
strength or resistance to heat becomes essential; aluminium is not 
so simj)le to solder as the other materials. There are a gre.it many 
recipes for the compositions of solders, according to the class of 
material to be joined, and numerous t>’]ies of joints. A flux is al¬ 
ways necessary to ensure chemical cleanliness. 

For brazing, heat must be obtained from a clear fire, a blow¬ 
pipe or blast flame, the grip of red-hot tongs, or by having the 
spelter molten in a bath. The flux, such as borax, is .qiplied while 
the joint is hot, and the speller })ut on in coinenient shaix—thin 
sheet, strip, wire, or small lumi)s, which melt and run freely be- 
tw(‘en the. faies. A handy form of brazing medium is sold com¬ 
bined with the flux, i>ieces being broken off and used without the 
need for separate fluxing. If the flow is not certain to si>read 
properly between a joint, notwithstanding a jarring action being 
given to helj) matters, it is preferable to sandwich the spelter in, 
and draw the parts together by means of wire bound round or 
with the tongs, while chimps are utilized for some articles, such 
as (he thinned ends of band-saws which are held overlajijiing in 
exact position during lh(‘ process. l)ip|.)ing into a molten b.ith af¬ 
fords (he best mode of even iienetration for some joints, notably 
those of cycle frames. 

Should parts not fit together rigidly, or extra strength be re¬ 
quired, additional re.sistance to bending or twisting stresses can 
be gained liy putting pegs through a joint, insi.-rting liners in 
tubular joints, or .serrating faces so that the .spelter runs into the 
grooves and forms so many keys. Rather thin metal, such as in 
copper-pipes and fittings made fur .ships, distilleries, breweries, 
etc., is brazed up with “clamped” joints for extra security and re¬ 
sistance to the internal pressure of steam or other fluid. One edge 
is left plain, thi* other has notches cut. as evidenced from (he 
detail in fig. i, and each alternate “clamp” is lifted slightly so as 
to en.ible the other plain edge to be slipped in. After hammering 
or (losing the joint neatly, it is jarred to bring about a slight 
freedom for (he spelter to flow into. The employment of a solu- 



FIG. 1.—THE NOTCHED CLAMP JOINT. USED EXTENSIVELY IN COPPER 
SMITHING 

lion of borax and water as a flux also ensures perfect [ireparation 
of the faces. Joints are also thinned, as well as clamped, in order 
that the total thickness shall not much exceed that of the .sheet, 
if at all. The other view shows a copper three-way or T-picce 
brazed up with clamped joints. Annealing has sometimes to be 
done, after brazing, and hammering a joint neatly, to obviate 
risk of cracking. 

An example of support afforded in a joint appears in fig. 2, in 
which case a great force tends to tear the parts asunder. This is 
a too! used in a metal-turning lathe, and made uj) with a long 
shank of mild or of low-carbon steel, to which is brazed a tip of 
the expensive high-speed cutting steel. This rests on a ledge on 
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(he shank, and is oflen additionally locked by fitting it on a vee 
surface instcarl of flat, so a.s to resi.st side mo\x‘nient. The brazing 
fompouiid is sandwiihed in, (he parts fiound with brass wire, and 
heat ajiplied in the tire or gas-blast. 

Electric brazing is {lerformcd by gripping the part.s in the elec¬ 
trodes of an electrir welder type nf machine*. The siieltcr and 
flux are applied, and the current switched on raising the joint to a 
sufTicient heal for fusion. 

'I'he lower tenijx*ratlire that suffiecs for .soft .soldering rather 
simplifies the methods. A copper soldering-bolt may be pressed 



Fig. 2. - brazing a high-spced stepl tip on to a lathe tool 

on the work (o lause the solder to run. or drawn along to make* 
it flow from a stick in the re(|uired direction, 'i'he blowpiiit* gives 
a delicate and jierfectly controllable How, and .small joints are 
preferably made with its help. Sweating is a convenient mode of 
uniting some spei irnens, hi’at being ai)plic*d throughout the area. 
l‘ouring from a l.idle is done when a consi«lerable (|uanfity of 
solder must be ajijilied; this is so in ri'gard to water-pi])es hav¬ 
ing to withstand a good pressure. 

Support has to bc“ given to some* obje-cts which do not retain 
their relationships n.Uur.dly. im hiding ((‘liain frame's, and pijies. 
iom|)licated by o\’erhanging details Clay, charcoal blocks, or 
screw clamps variously take care ol these subjc-cls; fig. 3 repre- 
■serUs a divided clamp which locates jiipes in thc'ir selling for a 
wiped joint. If faces arc* not bright., Ihc-y must be- tilc'd, ground, 
scraped or sh.ivi'd, or polished with emery-cloth, and a flux is rc‘(|- 
uisite to cle.'ir away oxide. I'luxes include' rosin, sal-ammoniac, 
tallow, chloride.' of zinc solution (killc'd spirits), or onc' of the 
propric'(ar> paslc'S sold in tins “Tinning" is a inocc-ss rc'ciuired 
for two reasons; to jireparc' face's in iron, copiier, and bras.s ready 
for aclhc'sion of the solcler, and to coc'c'r the nose' of the soldc'ring- 
iron so that oxidation will not occur while' it is bc'ing usc'd. A flux 
is applied to the cle.uu'd metal in c'ithc'r instance, and the solder 
allowc'd to run thoroughly. 

Although as a rule' a thin film of scildc'r is all that is necessary 
to give strc'iiglh to a joint, the wipc'd jennt of the- jdumber con- 



Fig. 3.- method of holding pipes in position for making a joint 


stitutc's an exception. One end of ;i pipe' is oix’uc'd out with a 
conical bobbin driven in, the matching end is conc'd (fig. 3) and 
the surfacc'.s .shavc'd clean. 1‘ouring is done from a ladle, using a 
thick clorh to control tlu^ jilastic mass and wijX' it info a neat 
shape. Bkicklead may be rubbed on surfaces to which solder 
mu.st not adhere*, or a mixture termed “soil” or “smudge.” 

"ITTe tinsmith uses soldering machines to hold cans, etc., in cer¬ 
tain attitudes, w’hile being soldered, xvhile in the large canning 
fac tories for fish, fruit, or vegetables automatic machines are in- | 
Stalled, which jwss tins along by conveyors, and the fluxing and i 


soldering are effected with great rapidity. Some will do 40,000 
or more cans per ten-hour day, that is 80,000 ends. 

The following give a few of the very many solders in use:— 


Coarse Solder Lead 3 parts. Tin i part 

Plumber’s Solder Lead 2 parts, Tin i part 

Fine Solder i^ead r i>art. Tin i part 

Tinman’s Solder Lead 2 parts, 'Fin 3 parts 

I Title), fine Lc'ad 1 part, Tin^2 parts 

Pewterer’s Solder Lead 4 i)arts, Tin 3 i)arts 

Bi.smutli Solder Lead i part. Tin 1 jcarl, Bii^mulh ^ part 

Hard Solders Copper 2, Zinc: i; Copper i, Zinc i; Copper 3, 
Zinc I. 


For Silve r Cojipcr i, Brass i, Silv’er icj ; Brass i, Silver 2. 

For Cold Gold, silver, and copper or brass in varying pro- 

I)orti()ns according to the carat of the gold to be 
soldered. (F. H.) 

BRAZZA, PIERRE PAUL FRANCOIS CAMILLE 
SAVORGNAN DE, Count (1S52-1005), French explorer and 
.idmiiiislrator, founder of French Congo, was born on board ship 
in the harbour of Rio de Janeiro on Jan. 26, 1852. lie was of 
Italian parentage, the family name bc'ing de Brazza Savorgnani. 
I'hrough the astronomer .Secchi he was sent to the Jesuit college 
in Paris, and in 1.S68 obtained authorization to enter as a foreigner 
the marine college at Brest. In the Franco-Prussian War of 1870- 
71 he took part in the operations of the French flec't. In 1874 
when the warship on which he was serving was in the Gabun, 
Altred Marche and the marquis de Ccjrnpiegne arrived at Libre¬ 
ville from an expedition in the lower Ogowe district. Interested 
in the' reports of these travellers, de Brazza conceived the idea 
of exploring the (bgoway which he thought, might, prove to be the 
lower course of the Lualaba, a river then recently discovered by 
David Livingstone. Having meantime been naturalized as a 
ITc'nchman, de Hr.izza in 1875 obtained i)ermission to undertake 
his African scheme, and with the naval doctor, Noel Ballay, he 
explored the OgowT river. Penetrating beyond the basin of that 
rivi'r, he discovered the Alima and Likona, but did not descend 
■ilhi'r stream. 'Fhence turning northwards the travelli'rs eventu¬ 
ally regained the coast at the. end of Nov. 1878, having left Paris 
n Aug. 1875. On arrival in Paris, de Brazza learned of th(' navi¬ 
gation of the ('ongo by 11 . M. Stanley, and recognized that the 
rivers he had discovered were afiluents of that stream. 

De Brazza was anxious to obtain for France some part of the 
Congo. 'Fhe JTemh Ministr>’, however, determined to utilize 
his energies in the Niger basin. Their attention had been drawn 
to the Niger through the formation of the United African Com¬ 
pany by Sir George Goldie (then Mr. Goldie 'Faubrnanj in July 
H7(), GoUlie’s object being to .secure. Nigeria for Great Britain. 
A new' expedition was litlt'il out, rmd de. Brazza left Paris at the 
end of 1S70 with ordi'rs to go to the Niger, make treaties, and 
plant French flags. When on the point of sailing from Lisbon he 
received a telegram cancelling these, instructions and altering his 
destination to the Congo. This was a decision of great moment. 
Had the Nigerian policy of Frame been maintained the Inlerna- 
lional African Association (afterwards the Congo Free State.) 
would have had a dear held on the Congo, while the young British 
company might have lieen crushed out by F'rench opposition; so 
that the two great basins of the Niger and the Congo would have 
had a vastly different history. 

Acting on his new instructions, de Brazza, who was again 
accompanied by Ballay, reached the Gabun early in 1880. Rapidly 
ascending the Ogowe he founded the station of FTanceville on the 
upper waters of that river and pushed on to the Congo at Stan¬ 
ley Pool, w’here Brazzaville W'as subsequently founded. With 
Makoko, diief of the Bateke tribe, de Brazza concluded treaties 
in Sept, and Oct. 1880, placing the country under French protec¬ 
tion. W'ith these treaties in his possession Brazza proceeded dow'n 
the Congo, and at IsaTigila on Nov. 7 met Stanley, w'ho was work¬ 
ing his way ui)strcam concluding treaties with the chiefs on behalf 
of the International African Association. De Brazza spent the 
next eighteen months exploring the hinterland of the Gabun, and 
returned to France in June 1882. The ratitication by the French 
chambers in the following November of the treaties with Makoko 
(described by Stanley as worthless pieces of piiper) committed 
France to the action of her agent. 
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Furnished with funds by the French Government, de Brazza 
returned in 1883 to the Congo to open up the new colony, of 
which he was named commissioner-general in 1886. This post 
he held until Jan. i8g8, when he was recalled. During his period 
of office the work of e.xploration was systematically carried out 
by numerous expeclition.s which he organized. De Brazza's ad- 
ministration was severely criticized; but that its comparative 
failure was largely due to inadequate support from the home 
authorities was recognized in the grant (0 him in 1902 of a pension 
by the chambers. Both as explorer and administrator his dealings 
with the nativTS were marked by consideration, kindness and 
patience, and he received the title of “Father of (he Slaves.” His 
efforts to connect the upper Congo with the Atlantic by a railway 
through French territory showed that he understood the chief 
economic needs of (he colony. After seven years of retirement in 
France de Brazza accepted, in Feb. 1905, a mission to investigate 
charges of cruelly to natives brought against officials of the 
Congo colony. Having concluded his enquiry he sailed for F"ranee, 
but died at Dakar, Senegal, on Sept. 4, 1905. His body was taken 
to Paris for burial, but in 1908 was reinterred at Algiers. 

See D. Neuvillc et Ch. Breard, Les Feyagev de Savorgnan de Brazza, 
O^oov^ et Cnn^o, (1884), and Conferences ct lettrrs de P. 

Savorgnan de Brazza sur ses Irois explorations dans I’nuest africain 
de dt jSS 6 (1887); A. J. Waiiters, “Savorjrnan de Brazza ct la 

conquete du ConKo francais,’’ in Le Monvement f^eo^raphiQue, vol. 
A.Nii., No. ,39 (Brussels, 1905). Giacomo or Jacques de Brazza 
(1850 -83), a younger brother of Savorgnan and one of tVie men he 
employed in the work of exploration, published, in collaboration with 
his companion A. Pecile, Tre Anni c mezzo nella regione del Congo 
e dell’ Ogowe (1887). (G. T. G.) 

BRAZZA (Serbo-Croatian Brae), an island in the Adriatic 
sea, forming part of Dalmatia, Yugoslavia. Pop. (1931) 17,317. 
With an area of about 200 sq. mi. Brazza is the largest of the Dal¬ 
matian islands; it is also fertile and the most thickly populated. 
Though rugged and mountainous, it yields an abundance of olives, 
tigs, almonds, saffron, and chrysanthemums from which an insect 
liowder is produced, as well as wines of good quality. The corn 
crop, however, barely sufficc.s for three months’ food. Other local 
industries are fishing, silkworm-rearing, stone, slate and marble 
(juarr>'ing, and the working of asphalt deposits. The most impor¬ 
tant among the 26 villages on the Bland is Milna (Population 
3.206), which has a good harbour, and is provided with ship¬ 
wrights’ wharves, where coasting vessels are built. It has also a 
steam flourmill. The island has been dominated in turn by the 
pirates of Almissa, by Ragusa, Venice, the Holy Roman Empire, 
Hungary, Bosnia, Russia and Austria, with one brief period of 
autonomy. In iqi8 it was incorporated witli Yugoslavia; in 1941 
it was occupied by the Italians. 

BREACH, in general, a breaking or an opening made by 
breaking; in law, the infringement of a right or the violation of 
an obligation or duty. The word is used in various phrases: breach 
of close, the unlawful entry upon another person’s land {see 
Trespass) ; breach oj covenant or contract, the non-fulfilment of 
an agreement to do or not to do some act {see Damages); 
breach of the peace, disturbance of the public order {see also 
Breach of the Peace); pound-breach, taking by force out of a 
pound things lawfully impounded {see Pound); breach of prom- 
tse of marriage, the non-fulfilment of a contract mutually entered 
into by a man and a woman that they will marry each other {see 
Marriage); breach of trust, any deviation by a trustee from the 
duly imposed upon him liy the instrument creating the trust 
(i/.v.). In military science, a break or opening in the wall of a 
lortress, caused by bombardment by the artillery of the besieger 
or by his mines, and utilized by his storming parties in the a.ssault. 
Also applied, loosely, to a penetration of an entrenched defensive 
position. 

BREACH OF THE PEACE is any act or conduct bringing 
about a disturbance of the public peace or tranquillity. (See also 
Affray and Riot.) The matter generally becomes imixirtant 
before any substantive breach or offence is committed, for in such 
a case, where a breach of the peace is threatened, justices have 
power to intervene by binding over the offender. They have a 
like power for abusive language tending to a breach of the peace. 


At common law and under the statute of Edward III., and by the 
commission of tiie peace granted to justices, recognizances may 
be required on the part of the accused and also sureties for good 
behaviour. Apparently a peer of the realm cannot be bound over 
by justices but only bv the Higli Court. (See also Arrest.) 
BREADALBANE, JOHN CAMPBELL, ist Earl of 
ifl.?5-i7i7b .son of Sir John Campl>ell of Glenorchy. Bart., 
and of the Lady Mary Graham, daughter of William, earl of Airth 
and Menteith, was born about 1635 He took i)art in (he :d)ortive 
royalist ri.sing under Glencairn in 1654. and was one of those 
who urged Monk to declare a free parliament in Faigland to facili¬ 
tate the Restoration. He stU in (he Scottish parli.'iment as mem¬ 
ber for Argxdlshirc from 1669 to 1674. As principal creditor he 
obtainc'd in Oct. 1672. from George. 6(h earl of Caithness, a con¬ 
veyance of his dignities, lands and heritable jurisclietiou.s; and 
after the latter’s death he was crcMted on June 2S. 1677. earl of 
Caithness and viscount of Breadalhane. In 1678 he marrird the 
widowed countess of Caithness. In 1680 he invaded Caithness 
with a band of 700 men and clisposso.sscd the carl’s male heir. 
'Hie latter, however, was sub.sequenll\’ confirmed in his lands and 
titles, and Campbell on Aug. 13, 1681. obtained a nc’w patcnil cre¬ 
ating him earl of Hreadalbnne and Holland, viscount of Tay and 
Paint land. Lord Glenorcln’, Benederaloch, Ormelie and Weick in 
the ]>cerage of Scothind, with special jiower to nominate his siu> 

I cessor from among the sons of his first wife. In 16S5 he was a 
I member of the Scottish privy council. Breadalhane was the most 
j powerful man in Scotland after Argyll, and it was of high moment 
to King William to gain him and obtain his service in conciliating 
the Highlanders. Brcaclalbane at first carried on communications 
with Dundee and was implicated in (he royalist intrigue called 
the “Montgomery plot,’’ but after the battle of Killiecrankic in 
July 1689 he made overtures to the Government, took the oath 
of allegiance, and was entrusted with a large sum of money by 
the Government to secure the submission of the clans, (.hi June 
30, 1691, he met the Jacobite (hief.s and concluded with them 
secret articles by which they undertook to refrain from acts of 
hostility till Ocloln’r, gaining their con.scnt by threats and prom¬ 
ises rather than liy the distribution of the money entrusted to him, 
which, it was believed, he retained himself. 

On August 27 a proclamation was issued offering indemnity to 
all who .should take the oath of allegiance tiefore Jan. i, 1C92, 
and threatening all who should rcfu.se with u military execution 
and the penalties of treason. All the chiefs look the oath excejit 
Maclan, the chief of the MacDonald.s of Glencoe, who postponed 
his submission till December 31, nn<l was then prevented from 
taking the oath till Jan. 6, 1692, through the absence of a miigi.s- 
trate at Fort William. This irregularity gave Breadalhane an 
immediate opportunity of destroying the clan which had for 
generations lived by plundering his lands and those of his neigh¬ 
bours. Accordingly, together with Argyll and Sir John Dalrymi)lc 
(afterwards Lord Stair), Breadalhane organized the “Massacre of 
Glencoe,” when the unfortunate MacDonalds, at (he moment 
when they were lavishing hospitality upon their murderers, were 
butchered in cold blood on Feb. 13, 1692. Breadnlbane’.s astute¬ 
ness, however, prevented the disdo.surc of any evidence against 
him in the enquiry afterwards instituted in 1695. He was impris¬ 
oned in Edinburgh ca.stle in Sejitember on the ground of earlier 
negotiations with the Jacobite chief.s, but he was released when 
it was known that he had been acting with William's knowledge. 

Breadalhane did not vote for the Union in 1707, hut was chosen 
a representative peer in the parliament of (Freat Britain of 1713- 
15. His co-operation with the Engli.sh Government in securing the 
temporary .submis.sion of the Highlands was inspired by no real 
loyalty, and he encouraged the attemfited French descent in 1708, 
refuf?ing, however, to commit himself on pajier. At the Jacobite 
rising in 1715 he excused himself on Septemfier 19 from olioy- 
ing the summons to Kdinhurgh on the ground of his age and 
infirmitie-s; but nevertheless the next day visited Mar’s camp at 
Logierait and afterwards the. camj) at Perth. He had taken money 
for the whole 1.200 men he had promiscnl and only sent 300. His 
300 men were withdrawn after the battle of Sheriffmuir, and his 
clealh. on March rq, 1717, rendered unnecessary any enquiry into 
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his conduct 

BREADALBANE district. Perthshire, Scotland, bordered on 
the north by Atholl, east by Strathtay, south by Strathearn and 
west by the districts of Arftyll and Lome, and occupjying .some 
1,020 square Ben I.awers (s,084ft,), Ben More (3,843ft.) 

and Ben Lui (3,708ft.) are the principal peaks. L(nh Tay is the 
chief lake, atid lice rivers are the (Jrchy, I)ochart, Lochay, Lyon. 
.Mrnond and the U[>per Ta>' The [lojiulalion mostly centres in 
Aberfeld) , I'oitingall, Kc-nniore and Kllhn. It is a lanfl of deer, 
forests, shooting and fi'hing; only a litth' soil in glens and straths 
is cultivable 

'Du' large Breadalhane \'ine is at Killin. 

BREAD AND BREAD MANUFACTURE. Bread 

is the staple foocl jiroduct prepared b\- the baking of flour, 
allhoijgli the term is also used a.-> the .symbol for food itself. 
Bread-baking, or at any rate the preparation of loaves or cakes 
from llour or (jarched grain by means of heat, is one of the most 
anc ic'nl of arts. At Wangen and Robenhausen have been found 
the calcined remains of cakes made from coarsel}' ground grain 
in Swiss lake-dwellings that dale back to the Stone' Age. The 
cakc's uc-rc' made* ot diflc rc'nt kinds of grain, barlc'V and one- 
grained whc'at {'inhemn momx 0C( tan ) being among the ingredi¬ 
ents. This bread was made, not from tine meal, but from grain 
crushed bc'iwec'ii liard surfaces, (Sec I j.oi k a.\1) IT.oI'R Ma.nt- 
FAC'U'KE.) Perhaps the c'arliest form of brc'ad, if that word may 
be used, was prepared from acorns and beec.h-nuls To this dav 
a cake prejiared from crushc-d acorns is eatc-n by the Indians of 
the' Pacific slopes 'I'he flour extraclc'd from acorns is bitter and 
untit to eat till it has been thoroughly soaked in boiling water. 
I'he saturatc'd flour is squeezed into a cake and dried iii the sun. 
Pliny speaks of a similar crude process in connection with whc'at; 
the grain was evidc-nlly pounded and the crushed remnant soaked 
into a pulp, then made' into a cake and dried in the sun. Virgil 
((/f'orgn.s, i. 2(17) refers to the husbandman first toasting and 
thc'n crushing his grain between stones 

How did the lake-dwc*llers bake' their cakes of bruised grain? 
I’robably the* dough was laid on a tlat or convex-shaped stone, 
which was lu'aled, while* the cake was covered with hot ashes. 
Stonc's have- bc'en found among prehistoric remains which were 
apparcmlly used for this purpose In ancient Egyptian tombs cakes 
of clurra have bc'en found, of concave shape, suggesting the use 
of such b;iking-slabs; hc-re the' c ake- was evidc'utly preparc'd from 
coarsely cracked grain. In jirimitive tfmes milling and baking were 
twin arts. I'hc' housc'wife crushed or ground the grain and pre¬ 
pared the bread or cakes. Professor Maspc'ro says that an oven 
for baking bread was to be found in the courtyard of every hou.se 
in Uhaldaea; dose b\' were kept the grinding stones. That bread 
prepared bv means of leaven w.is known in the days of the patri¬ 
archs ma>' be fairly inferred from the passage* in den. iii.. whc*re 
it is said of Lot that he “made* a feast, and did bake* unlea\'c*ned 
bread.” Whether the* slu'wbreacl of the Jewi.sh tabernacle was 
leavened is an open ciuestion, but it is significant that the I’a.ss- 
over cakes eaten by Jews today, known as matzos, are innocent 
of leaven. Made from flour and water only, they arc about i2in. 
in diameter, and resemble whaler biscuits. 

The White Bread of Egypt. —The ancient Egyptians carried 
the art of baking to high |>erfection Herodotus remarks of them, 
“dough they knead with their feet, but clay with their hands.” 
The practice of using the feet for dough kneading, however re¬ 
pulsive, long persisted in Scotland, if indeed it is yet defunct. The 
Egyptians used for their bread, wheat, spelt, barley and durra. 
It is certain that even in ancient Egypt white bread made from 
wheat was used by the rich. The form of the bread is revealed 
by ancient monuments and also by remnants of bread found in 
ancient tombs. A common shtipe was a small round loaf, like a 
muflin. -Other loaves were elongated rolls, and sprinkled on the 
toj) with seeds like modern Vienna bread. 

The history of baking in classical Greece and Italy can be 
clearly traced. Alhena(*us in his Deipnosophists minutely de¬ 
scribes many different kinds of bread, which may be assumed to 
have been currently used in Greece, According to Pliny {\at. 
Hist, xviii, II. s 28) Rome had no pulflic bakers till after the 


war with Perseus (171-168 n.c;.). That long after public bake¬ 
houses came into use the Romans and other urban dw'cllers in 
Italy continued to make a great deal of bread at home is certain. 
In Pomiieii several private houses had their own mill and bake¬ 
house. That city must also have possessed bakers by trade, as 
loaves of bread have been found, round in form, and stamped 
with the maker's name, possibly to fix responsibility for weight 
and jiurity. in the time of the republic, public bakehouses were 
under the control of the aediles. Grain was delivered to the 
laiblic granaries by the Sacrarii, while another body called Cata- 
boU-nscs distributed the grain to the bakers. The latter were known 
as Pistorcs or “pounders,” a reminiscence of the primitive time 
when grain was pounded by a pestle in a mortar. Slaves were 
largely employed in the irksome work of grinding, and when Con¬ 
stantine abolished slavery the staff of the Pistrimic was largely 
recruited from (riminals. The emjieror Trajan incorporated about 
A.D. 100 the college of Pistorcs (millers and bakers), but its mem¬ 
bers were employers, not operatives. The work of a bakery is 
depicted in a set of bas-reliefs on the tomb of a master pistor 
named Eury.saces. who flourished about a century before the 
foundation of tin* college. Juvenal, in his famous satire, said that 
the Romans rec|uired only twai things, pancni ct circcnscs, bread 
and circu.ses. 

Early Regulation of Sale.—In the middle ages bakers wtit 
subjected to special regulations in all Euro[)ean lands. These 
regulations were suppo.sed to be conceived in the interests of 
bread consumers, and no doubt were intended to secure fair d(*al- 
ing on the part of bread vendors. The legislators a[)pear, however, 
to have been unduly bia.sed against (he baker, who was often 
beset by harassing restrictions. Bakers were formed into guilds, 
which were under the control, not only of (heir own offu ials, but 
of the munii ipality. 

In London the bakers formed a brotherhood as early as 1155, 
and were incorporated in 1307. There were two distinct corqaorate 
bodit'S concerned with bread-making, the Company of White 
Bakers and the Compan\' of Brown Baker.^; these wt're nominally 
united in 150(;. but (he union did not bc'come comiilete till the 
middle of the 17th century. In Austria, bakers who offended 
against police regulations re.specting the s;de of bread were liable, 
until comiiarativelv recent times, to fine, imprisonmc'iit and even 
corporal punishment. 

In Turkey the lot of the baker was hard. Baron dc* Tott, writ¬ 
ing of Ccmstantinople in (he i8th century, says that it was usual, 
when bread went to famine prices, to hang a baker or two. which 
was promptly done. A barbarous [lunishment, inflicted in Turkey 
and in Egypt on bakers who sold light or tuiuKc'rated bread, 
consisted in nailing the culprit by his ear to the door-fxist of 
his .shop 

In France a decree of 1863 relieved bakers from many of (he 
rc'sirictions under which they prec iouslc* suffert*d. but it did not 
(ouch the powers of the municijialities to regulate the cjuality 
and sale of breatl. It left them the right confi*rred in 1701, to 
enforce the taxc du pain, the objc'ct of which was to prevent 
bakers from increasing the price of bread beyond a point justified 
by the price of the raw materials; but the right was exercised on 
(heir own responsibility, subject to appeal to higher authorities, 
and by a circular issued in 1863 they were invited to abolish this 
taxc oficicUc. In places where it exists it is fixed every week or 
fortnight, according to the average price of grain in the local 
markets. 

In England an act of parliament was passed in 1266 for regu¬ 
lating the price of bread by a public assize, ;uul that system con¬ 
tinued in operation till 1822 in the case of the city of London, 
and till 1836 for the rest of the country. The price of bread was 
determined by adding a certain .sum to the price of every quarter 
of flour, to cover the baker’s expenses and profit; and for the sum 
so arrived at tradesnion were required to bake and sell 80 quartern 
loaves or a like proportion of other sizes, which it was reckoned 
each quarter of flour ought to yield. 

In America. —Wheat came to North America with the Span¬ 
iards. and the first wheat crop was harvested in Mexico in 1530 
from grain planted by a servant of Cortez. The first settlers in 




PRELtMINARY STEPS IN BAKING OF BREAD 


1. Mixing mBchines, each of which mixe* enough dough in one. operation 

for aiiproximately 1,000 loaves 

2. A divider, which cuts the dough into exact si/es for the loaves 

3. The rounder, which shapes the loaf-size pieces of dough into flour- 

sprinkled balls 


4. After a “quick” rising in a 

moulding machine, where 
loaves 

5. Feed end of a travelling o\ 

after a controlled second i 


1 enters the 
shaped into 
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BREAD AND BREAD AIANUEACJ'URE 



FINAL STEPS IN BREAD MANUFACTURE 

1. Delivery end i)f « trnvcllinp oven, which hakes approximately 3.600 3. After cooling for two hours, the loaves pass on conveyors 

loaves an hour and wrapping machines 

2. Cooling racks for the freshly hakeri bread 4. Automatic sheer 
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America found Ihe Indians grinding corn and making bread from 
it. a practice emulated by the early colonists at Plymouth in 
New England. The Pilgrims also brought wheat, harvested a crop 
about i6ji, and baked bread in community ovens. Shortly after 
1626 Peter Minuit, first governor of New Amsterdam, established 
a mill on Manhattan island, now New York city. Stones were 
u.sed for grinding wheat in America until after the Civil War 
(1861-65), when they were replaced by rollers. Until the time 
of the World War, most bread was baked in the home, but since 
then commercial baking has largel>’ supplanted that of the house¬ 
wife. (See Bread Maniifactitrc below.) 

Sale by Weight. —Among acts regulating the manufacture and 
sale of bread in Britain are one of 1822 (Sale of Bread in the 
City of London and within lomi. of the Royal Exchange), and 
the Bread Act of 1S56, as to sale of bread beyond lomi. of the 
Royal Exchange. The acts require that bread shall be sold by 
weight, and in no other manner, under a penalty not exceeding 
40 .shillings. This does not. however, mean that a seller is bound 
to sell at any particular weight; the words quartern and half-quar¬ 
tern, though commonly used and taken to indicate a 41b. and 2lb. 
loaf respectively, have no legal sanction. That is lo .say. a baker 
is not bound to sell a loaf weighing either 41b. or alb.; all he has 
to do, when a customer asks for a loaf, is to put one on the scale, 
weigh it and declare the weight. When bread is sold over the 
counter it is usual for the vendor to cut oft and tender a piece 
of liread to make uj) any deficiency in the loaf. This is known 
as the “overweight.” 

When bread is sold over the counter, two loaves may be 6oz. 
.short, while the piece of makeweight may not reach an ounce 
The provision as to selling by weight docs not apply to fancy 
breacl and rolls. No exact definition of "fancy bread” has ever 
been laid down, and it must he largely a question of fact in each 
particular case. All bakers or .sellers of bread must u.se avoirdu- 
l)()is weight, and must provide, in a con.spicuous place in the .shop, 
beams, scales and weights, in order that all bread there sold may 
from time to time be WTighed in the presence of the purcha.ser. 
The j)enalty for using an\' other weight than avoirdupois is a sum 
not exceeding £5 nor less than 40 shillings, and for failing to 
I)rovide beams and scales a sum not exceeding £5. The acts also 
define precisely what ingredients ma>’ be employed in the manu¬ 
facture of bread, and imimse a penalty not e,xceeding £10 nor le.ss 
than £5 for the adulteration of bread. {See further under Adul¬ 
teration.) 

Although the Act of 1836 extends to the whole of Great Britain 
(Ireland excepted) out of the city of London and beyond lomi. 
of the Royal Exchange, yet in many Scottish burghs this act 
is replaced by local acts on the sale of bread. The.se are in all 
ca.scs of a much more stringent nature, n'quiring all batch or 
liou.sehold bread (0 be stamjx-d with the reputed weight. Any 
defi(ii-nc)' within a certain lime from the withdrawal of the 
bread from the oven is an offence. 

It may be noted that the Acts of 1822 and 1836 define pre- 
ci.sely what may and may not be sold as bread. Tt is laid down 
in .section 2 that “it shall and may be lawful ... to make and 
sell . . . bread made of flour or meal of wheat, barley, rye, oats, 
buckwheat, Indian corn, peas, beans, rice or potatoes, or any of 
them, and with any (common) salt, pure water, eggs, milk, barm, 
leaven, potato or other yeast, and mixed in such proportions as 
they shall think fit, and with no other ingredients or matter 
whatsoever.” 

Sanitation of Bakehouses. —The sanitary arrangements of 
bakehou.ses in England were first specially regulated by the Bake- 
hou.se Regulation Act, 1863, which was repealed and replaced 
by the Factory and Workshop Act. 1878; this act, with various 
amending acts, was in turn repealed and replaced by the Factory^ 
and VV'ork.shop Act, 1901. By the Act of 1901 a bakehouse is 
defined as a place in which are baked bread, biscuits, or confec¬ 
tionery from the baking or selling of which a profit is derived. 
The duty of enforcing the Act of 1863 was jjlaccd on the local 
authorities; since then there have been sundry vicissitudes in the 
respective jurisdictions of the factory in.spectors and of the local 
authorities in the matter of sanitary supervi.sion of bakehou.ses, 


but the position now reached is that the local authority administer 
the general sanitar>' provisions in the I'actory Acts so far as 
regards bakehouses which are “worksho{)s” (i.r., where no mechan¬ 
ical power is u.sed in aid of the manufacturing process) and also, 
as regards all bakehou.ses, certain special provisions which apply 
to bakehou.ses only. 

Mention may also be made of a welfare order made b\’ th»“ 
secretary of Slate in i()27 and enforceable by the factory inspec- 
tors, which requires (/'a/cr alia) suitable washing facilities atul 
drinking water to be provided. 

In the United Stales the sale of bread and bakery jiroducts and 
the .sanitation of bakerc- jdants are governed by State laws and 
municipal ordinances, usually enforced by i)ul)lic health and other 
local authorities. 

Bread and bakery products shipped in interstate commerce 
are. however, subject to the provisions of the Federal lYod. Drug 
and Cosmetic Act of 1038 and the regulations promulgated under 
its authority, d'his law is concerned mainly with adulteration 
and misbranding. 

BREAD; HOME-MADE 

1'he making of home-made bread demands ingredients of flour, 
fat, liquid and the correct amount of sugar, salt, yeast, the main- 
tename of an even temperature during the rising process, skilful 
kneading and proper baking Different kinds of wheat Hour vary 
in bread-making value according to (he gluten that can be de¬ 
veloped in them. Gluten makes the bread dough elastic so that 
it can expand and holds (he bubble's of gas formed by the >'easl. 
^'('ast. which serves as the- leavening agent, may be used in the 
commercially prepared dr\' or compressed form or as it is made 
in the home in the liquid form. Liquids u.sed in bread-making 
are milk, water and potato water. Shortening, consisting of ani¬ 
mal or vegetable fat or oil, is used in bread-making to produce 
a soft crumb. 

Oven Conditions.—If u.sing .a coal range, make a good fire 
and bank it against the side of the oven. Let the heat lessen later 
Whc'u cooking by gas or electricit>’ heat the oven 15 to 2omin. 
before (he loaves are put in. Lt'S.sen the heat after the loaves 
have risen well and are slightly brown. If Ihe oven is too hot Ihe 
crust will bc'come dark and hard and (he inside heavy; if too cool 
the bread will lx* j)ale and dry from too slow cooking. If bread 
is sodden the dough ma>’ have bc'en too moist or (he loaves, while 
hot, put to cool so that the steam could not ('.scape; if the bread 
rist's too much and is full of holes the oven was too cool or th(' 
dough ro.se too fast bi'cause it was h'ft in too hot a i)lacc. If the 
yeast is mixed eithc'r too hot or too cold the bread will not rise 
wfll as the >ea.st ])lant is kill'd b\' too great heal or by extrt'me 
cold An oven temperature of 350” F is netaled at first Test with 
an oven thermometer or sprinkle a little flour on the oven sheet; 
if it (urns dark brown in 4-5min. the oven is ready. 

Thc.se directions arc for baking bread in (he oven of a domestic 
coal range, gas or electric cooker. It is not advisable to bake 
large loaves in small ovens. If a quartern—3Ub. of flour—is 
u.sed make it into two loaves. If the oven is very small only rolls 
or lib. or Ub. loaves should be attempted. Whole wheat and other 
dark breads .should ahvays be made into small loaves. TIk'v take 
a little longer to cook than white. 

White Bread. —In a bowl or bread-mixer, jjlace 4 tablespoon¬ 
fuls of granulated sugar. 4 tablespoonfuls of .shortening (butter, 
lard, etc ), 4 teaspoonfuls of salt, and jiour over it one quart of 
hot milk. Let stand until tepid. Add yeast, i»repared by dis¬ 
solving 2 cakes of fresh comi)ress('d yeast in one-half cup of 
warm, or tepid, water. .Sift in about 16 cups of bread flour, stir, 
and mix or knead on a floured board until dough does not adhere 
to the fingers. Put dough in well greased bowl or mixer, cover 
it. and let stand at about 80'^ F. until dough has ri.sen to about 
three times original size. After (he first half-hour, the partly 
ris('n dough may be broken or punched up, after which it W’ill 
continue rising. 

When rai.seci sufficiently, knead lightly on a board and shape 
into three loaves. Place in greased bread pan and let it rise again 
in a w?arm place until about double in size. Put in oven heated 
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to 400' F for ismin., continue at 350'' F. for .50 minutes. When 
l>rof>erIy baked, bread draws away slif^htly from sides of pan, 
and i.s evenly brown on top. 

Remove from pans and cool quickly on a sieve or rack. Store 
and slice only when cold. 

Whole wheal and rye breads, or mixtures of these made with 
white flour are j)repared in a similar manner. Raisins or chopped 
nuts may be added for variety. 

In rural districts where some of the in^redients are locally 
produced, horne-inade bread may be less exjiensive for lar^e 
families, but under urban conditions baker’s bread is usually 
eheaper. (J. A. To.) 

BREAD MANUFACTURE 

In bread-makinj^, the aim of modern development i.s to make 
the process both economical and automatic. Nothing is more 
desirable than that thi.s ideal should be attained, for where han¬ 
dling of the maf(“rial can be disjiensed with it is certain that 
((f)nomy in production must be the result, whilst from a hygienic 
point of view th(' benefits are obvious. An authority slates that 
‘ tfie doughing machine without doulit gi\-es (he greatest ease to 
the workman, the greatest f«-ace of mind to the owner, and the 
greatest .satisfaction to the consumer,” and there is no doubt that 
even in smaller bakeries econom>’ may In* (d'tected by even a par¬ 
tial substitution of hand labour by machines, of which the range 
is sufficient (o meet all needs. The process of bread-making may 
conveniently be divided into four .sections—namely, flour-han¬ 
dling, dough-making, loaf-making and baking; and although de¬ 
tailed attention must be directed to the completely automatic- 
plant, for the rno.sl part the machines involved are none the less 
applicable to bakeries which are only in part automatic. 

Flour-handling. —Handling of the tlour entails blending, sift¬ 
ing and weighing. 'I’hc machines used for blending are cither con- 
timious in action or work on the batch [irimijile. In the former 
till' hopper of the machine is divided by partitions and (he various 
llours fed into the compartments, at the buttorn of which are ad¬ 
justable feed rollers which can be controlled to deliv'er the requi¬ 
site cjUantity of Hour. It is claimed that such blending machines 
are effaient but it is doubtful whether any blend can he perfect 
and regular unless made in a Ixitch machine. 1'his tyfx* is similar 
in action to that of the universal kneader and each batch of flours 
is thoroughly mixed in it before being allovced to ixi.ss out to the 
elevator, which carries the flour frcjm the blender up to large 
liopper.s where the dilfereni mixtures are stored. A sifting machine 
is titted below the storage hopper which serves the purposes 
ot removing fluff or refuse, breaking up any lumj-JS and thoroughly 
aor.iting the flour The spiral bru.sh sifter is an ideal machine for 
the i>urpose. The flour is fi'd into a chamber in which a .sjiiral 
brush work.s against a semicircular sieve. This machine is rapid 
ill action, ea.sily cleaned and noiseless. The sifter delivers tlu* 
tlour into an automatic weigher. This machine is adjusted like 
the ordinary iflatform weigher, and as it discharges it automati¬ 
cally cuts oil the supply of flour from the sifter. In large plants, 
where there are two or mori- storage hoppers, travelling mecha¬ 
nism allows the weigher (0 be movecl to a position underneath any 
one liopiKT. An arrangement suitalile for smaller bakeries com- 
1 risc^ a blending machine, sitter and lixed weigher to serve one 
kneading machine From (he weigher (he flour discharges direct 
into the kneading machine and is ready to be made into dough 

Dough-njuking.—I’ure v^aler at the right temperature for 
dougli-making iv secured by lining a lemi)ering tank. Such tanks. 
(>f which the- inside is either tinned, galvanized or of copier, are 
lit led w'itli hot and cold water supplies, any loniperaturc being 
thus ea.sily obtained. A Ihermomeier and gauge gla.ss enable the 
teinpc-ratiH-e and (|uaiuity of the water within the lank to be seen 
.It .1 glance In bakeries vvhc're the process includes the making of 
.1 si>oiigc‘, a spongt' nii.ver is used. This consists of a dough mixer 
m whiih the materials arc .stirred together by means of blades 
larric'd on ;i rc'volving spindle, the latter being raised clear of the 
mixer when mixing is finished, and the .sjxmges are then allowed 
to rise in troughs. The kneading machine has long been the most 
familiar mechanical unit in the bakehouse and dates at least to 


1760 when a Frenchman. Salignac, devised a model in which 
harrow-shafX'd arms, mechanically operated, mix the dough in a 
trough. The Boland machine, which dates from about the middle 
of the 18th century, w^as also of French origin and was probably 
the farst which efficiently replaced the work of human arms. It 
consisted essentially of a trough in which revolved a pair of blades 
operating in the manner of alternate screws. This machine was 
adopted widely in other countries than France and was one of 
the first to be used in the British isles. Amongst the modem 
kneading machines which are suitable for making various types 
of dough is that known as the Universal. The body of the ma¬ 
chine is a metal trough in w'hich tw'o blades of special shape re¬ 
volve side by side on horizontal axes. The base of the trough is 
so shaped as to follow' the path of the two arms so that no particle 
of dough can escape thorough kneading. The machine can be 
tilted easily either by hand or by power, without stopping the 
arms, so that, the discharging of (he finished dough into the dough 
truck is simply accomplished. The “Viennara” dough kneader 
is also widely used. In this the dough is made in a round pan 
standing on a platform which revolves about a vertical axis. The 
kneading is effected by an arm. T-shaped at the end, which 
reaches over and into the pan. The end of the arm sinks into 
the dough, (ravels across the pan and then ri.ses again. As the 
pan i.s itself revolving, fresh dough is repeatedly brought within 
reach of the arm. In this way the dough is very gently and con¬ 
tinuously stretched and folded. When the kneading i.s finished 
(he pan is wheeled away for proving, a dough truck in this case 
being unnecessary, and afterwards returned to the machine for 
“cutting back.” In a second type of this machine the revolving pan 
is not movable, but has a hinged door through which the dough 
can readily be discharged when kneading is complete. 

Loaf-making. —The loaf-making process is begun by division 
of the dough into iiieces of suitable and uniform size. Until the 
year T8g6 this was invariably done by hand, but at that time the 
first automatic dough divider was put. on the market and this 
machine marked a very substantial advance in the mechanical 
equipment of bakeries The success of these machines depends 
largely upon (he amount of punishment which the dough receives 
during the operation of dividing, for, if it is treated too severely, 
(he after-effects are serious and will be reflected in the finished 
loaf. The division is effected by pressing the dough into cylinders, 
of which there may be one, two, or three, in accordance with the 
output of (he machine, and which are adjustable in size so that 
the correct weight of dough may be included each lime they are 
filled. In the United Stales, the number of cylinders is usually 
rated 2, 4 and 6. The contents of the cylinders are automatically 
ejected and the pieces of dough fall onto a travelling band and 
art.‘ carried forward. Great importance attaches to the actual 
method by which the cylinders are filled and this varies in differ¬ 
ent models In a widely used type (he dough is fed into the 
hopper and by means of a weighted ram the necessary force is 
applied to press it into the cylinders. The pressure is adjustable 
to suit different types of dough and it is said that the punishment 
inflicted upon the latter by this method is reduced to a minimum. 
■‘Handing up,” “balling up” or “rounding” in order to restore uni¬ 
formity to (he pieces of dough after treatment in (he divider nec¬ 
essarily follows. This was formerly performed by hand, but the 
process is today carried out successfully by machine.s of which 
the “conical” and ’‘flexible” types are well known. The former 
onsists of a revoh'ing cone-shaped table with grooved .surface 
for gripping the dough, around which is a stationary spirally 
.ha|>cd trough supported from above. The pieces of dough are 
fed into the trough at the base of the cone and the latter in 
revolving works (hem up to the top, to be discharged onto a 
travelling tiand. As the piece of dough ascends it is forced against 
the side of the trough and undergoes a screw-like motion which 
makes it uniform throughout and ensures stretching of the skin in 
everx’ direction. At the delivery end of the trough the slope is de¬ 
creased. with the result that the “tail” of the piece of dough is 
"tuiked in” and it rolls off the table practically spherical. The 
principle underlying the action of the “flexible” moulder is iden¬ 
tical with that of the “conical” machine, except that the conical 
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surface is replaced by an inclined moving table composed of metal 
laths carried on chains and so forming an endless belt. The mould¬ 
ing troughs, which in this case may be two or more in number, 
are straight and are adjustable in size to suit different weights of 
dough and varying degrees of working. Handling of the dough 
after it leaves the handrng-up machine lias been made unneces.sary 
by the advent of the automatic swinging tray provTr. The pieces 
of dough corning from the hander-up fall onto trays and travel 
into the proving chamber, which is warmed to the required tem¬ 
perature and supplied with moist vapour to prevent a skin from 
forming on the loaves. The tra>'s, carried on chains, move through 
the prover by a circuitous route devised to save floor space and 
the speed is adjustable to give the correct time of proving. The 
damp heat within the prover necessitates regular and thorough 
cleaning and the su.spendcd trays are easily removable for thi.s 
purpose. The loaves on coming out of the prover are tipped onto 
a travelling band ready for the final moulding machines. These 
are similar in operation to the handing-up or preliminary mould¬ 
ing machines, but are fitted with a .sjilitting device for cutting the 
loaf in two when making cottage bread and with a shaping device 
for “tin” or “pan” bread. A final proofing for about i hr. coni- 
jiletes the process and the loaves are ready for the oven. 

Bread-baking.—In early times the oven, which was a flat 
baking space built in brickwork, was heated internally by wood or 
coke. Externally heated o\’ens followed, in which the liaking cham¬ 
ber was surrounded by tlue.s leading from furnaces fired with coke 
or coal. A marked step forward was, however, taken when about 
the middle of the iqlh century the Perkins steam pipe oven was 
introduced. Rows of scaled iron pipes containing water are placed 
at the crown and sole of the oven. The pipes project outside the 
oven and the projecting ends arc healed. The steam produced in 
the pipes is much suyxirhcaled and the temperature of the oven is 
by this means readily raised to 450-500' P. After the start this 
mode of heating produces a steady heat, and the oven can be used 
continuously with the minimum of attention. The old method of 
charging the oven with the hand pee! has been superseded in mod¬ 
ern machine bakeries by the draw plate, or the f'eel or travelling 
oven in the United States. The draw plate is mounted on wheels 
and is drawn out of the oven, charged with loaves, and then 
returned. Decker ovens in which one baking chamber is built over 
another arc u.sed in some cases. It may be said that (he problem 
of the completely automatic jilant for baking pan bread has been 
solved b)’ the production of the swinging tray travelling oven with 
which is combined a swinging tray automatic final prover. The 
loaves leave the final moulder and are deposited on the trays which 
pass continuously through prover and oven. The empty baking 
tins move back on the trays over the top of the oven to the feed 
end of the prover, when they are charged afresh. The bread is not 
handled even on leaving the o\ en for it passes next to a swinging 
tray cooler and is then automatically wrapped in paper for deliv¬ 
ery. A development in oven construction is the travelling plate 
oven heated directly by gas or indirectly by oil or electricity. 
This oven can be included in the wholly automatic plant and can 
be used for baking all types of bread. (R. T. C.; J. A. To.) 

IN THE UNITED STATES 

Commercial baking in the United States i.s a large and growing 
industry. It ranks second among the food industries in value of 
products, first in annual payroll, and seventh among all industries. 
In 1937 (figures from 1937 U.S. Census of Manufactures) 17,193 
baking establishments, employing 239,388 wage-earners, used 
$727,021,811 worth of materials and manufactured goods worth 
$1,426,162,859. Of the total production 59% was in the form of 
bread and other yeast-raised products; 15-8% biscuits, crackers, 
and buns; -5% in pretzels; 13-6% cakes; 124% cookies; 33% 
doughnuts; 5 3% pies; and 1-3% pastries. In addition 15,037 
bakeries accounting for 87% of the total reported using 41,515,936 
bbl. of wheat flour and 2,776,82Sbbl. of rye flour and other flours. 
The baking industry also used 1,130,639,4871b. of sugar; 672,919,- 
9801b. of butter, lard, and other shortenings; milk and eggs valued 
at $60,882,853; and millions of dollars worth of yeast, malt, 
syrups, salt, and other essential bread ingredients. 


During the period 10:1-28 many wholesale bakeries were con¬ 
solidated and large organizations now operate chains of plants, in 
some ca.''es covering the entire country. In the manufacture of 
bi.scuits and crackers, which are sold in package form under con¬ 
ditions which protect the product'^ from deterioration, large-seale 
[iroduction and di.siribuliun ()\ er wide area.s is possible The con¬ 
solidation of bread and cake plants limited to operating control 
and the products are still sold within a restricted area. The use of 
enriching materials such as whole milk and dry milk solids lias 
improved the character of breail and its mitritix e value The idea 
that bread from while Hour is innutiitious is now recognized .is 
erroneous. 

The average American white breai! is comprised of about 48'r 
carbohydrates, mostly in the form of starch, 2Vr fat. n-sb,', jircitein 
of good biological \ alue, 2Sc ‘'sh, and .uSS, moisture. Included in 
the ash are the food-minerals, calcium, phosphorus, and iron. 
White bread al.so contains small but .ippreciable .imourits of flic 
vitamins, thi.imin, ril)olla\’in and carotin. It is easilv iligested. 

Arrangement of Plant. —Imjiroved bread and cake quality 
is secured through the improved processes aiul machiiury used 
in the modern bakery. In the development of the industry the 
bakery has grown from u single lloor to a buililing several stories 
high. The flour purchased in car-load quantities is stored on the 
upper floor where if is matured or aged for .several months be¬ 
fore it is delivered (o the mixing and sieving machines where it 
i.s blended cti route to the automatic weighing devices on the 
mixing-room floor below. Water of definite temperature is added 
to the weighed flour in the mi.xer together with weighed amounts 
of yeast, sugar, salt and in most cases condensed or dried milk. 
The dough made from these materials i.s placed in large trouglis 
each holding 1.000 to i,:oolb. of dough and sent to the dough or 
fermentation rooms where it undergoes a process of rising or fer¬ 
menting for .several hours. During the development of the yeast 
the dough is punched or kneaded several times to release some ot 
the gas generated by the growing >east plant and to develop the 
gluten of the flour under ideal conditions. The dougli is then 
taken from tlie (roughs and passes through automatic diviilers 
which cut out pieces of uniform size for making ilb and lUb. 
or other size loaves. The pieces of cut dough are passed on to a 
machine called the “roundiT-up” wliieh proiJuces sliajie and form. 
The balled-up dough then lowlc' passi;s througli a jjroofing cham¬ 
ber which is kept at a uniform temperature and in w'hich the dough 
lying in slowly moving trays again exixmds under the influence 
of the growing yeast. ITom this j)oint it pas.scs to moulding 
machines which roll and shajje it to forms to Id the bread pans in 
which it cnter.s the oven for baking. 

Motive Power. —The modern bakery is electrically equii^ped. 
Every operation whiih can be performed by machinery 
mechanical and the pow^*r is usually supplied by electric motors 
which are a part of each machine. In the development of i lec- 
trically driven mixers, special devices have been installed which 
not only make every operation mechanical but al.so remove (he 
possibility of injury to the workmen. 

Ovens. —The motlern bakery demands a ty/ie of oven in which 
the heat can be quickly and uniformly applied and into which the 
dough can be loaded and the baked bread removed with no loss 
of time. This need has resulted in the building of travelling 
ovens in which the hearth moves forwiard from the loading end to 
the exit where the baked loaves are delivered in a never-ceasing 
stream. Other types of travelling ovens convey the pans con¬ 
taining the dough through a uniformly heated chamber, delivering 
them finally at the initial point where the same workman who 
loads the travelling trays removes the baked bread. 

Fuel. —Coal, coke, gas, oil and electricity arc u.sed in firing 
modem bake-ovens, the type used being determined chiefly by 
the cost per unit quantity of bread baked. Where electricity is 
cheap it is the ideal fuel. Travelling oven.s arc usually ga.s-lired 
under .systems which give an automatic control over the gas 
burned and heat obtained. The earlier types of ovens in which 
wood, coal and coke are used as fuel are rapidly giving way under 
the development of processes of heating whicli are automatic, 
dustless and cheap. 
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Wrapping and Delivery. —Sanilary k-^islation and dcveloj> 
ment of more hy<<icnic practices in handling; food supplies have 
(ompelled the wrapping' of bakery' jjroducts so that they are fully 
protected against du^l, dirt ;ind contamination by handling;. As 
I he baked loaves leave the oven they pass to a (on\'eyor which 
delivers them to travelling racks on which they are cooled to 
room tc-mperature. Wlien thoroughly cool the loaves are sliced by 
machinery and then jjas.s to wra[<ijing machines which envelop 
them in paralfin paper or ccdloidiane and seal them in an air-tight 
p.K kage. 

'riiey then go to the shipping room to be packed in wood or 
metal baskets or in more modern inadici- in large cardl)oard car¬ 
tons for shipment by Iruik or express, '] he products intended for 
local delivery are placed in specially built cicdivery wagons; the 
usual jjractice of distributing bre-ad from the wholesale- bakc-ries is 
through the rc-tail gr«»cc‘r who pure liases bread daily' from a num¬ 
ber of ccimiianies and in turn delivers it still in its original wraiv 
per to tile housewife. 

Modern Operation.— Kvery o[)eration in the- modern bakc-ry 
is automatically controlled and mechanically rc-gisterc-d. The 
numbei of revolutions of the- mixer is {crc-delc-rmined; the tein- 
pc-raturc- of the water which makes the- dough is thermostatically 
controllc-cl; the hc-ating of the clovtgli in the ])rocc‘ss of mixing is 
hc‘l(l down by chilled air or brine-cc)oled mixer walls; the fem- 
pc-rature and humidity of the dough room is lixc-d, the spc-ecl of the 
divider, rounder, proofer, mouldc-r, travc-lling oven, cooler and 
wrapping machine is so synchronizc-d that lost motion or wasted 
time in any o[ieration is im[)ossible. Indeed, in a decade baking 
has become fully mechanized. 

Mec hanics to run the machines, chc-rnists to buy the ingredients 
and pre-jjarc the formulae, tc-chnicians to apply them to actual 
shop practice, have ahout taken I lie [ilac e of the craftsman baker 
who less than a generation ago was itnlispeiisahle. 


(H. E. Ba.; J. a. Tea.) 

BREADFRUIT. This important staple food of the South 
I’acilic, cultivated Ic'ss commonly in other parts of the tropics, is 
the- fruit of Artixarpii^ altilis, a tree of the family Moraceae. 

'Flic tree is extremely handsome. It rc-aches a hc*iglil of .^o to 
6o ft., and has large, oc'atc-, glossy-green ]c-a\'es c-nlire toward the 
base and 3- to cj-lohc-d toward the apex. Male and fc-male flowers 
are borne in sejiarate inllorescences on the same tree: the stam- 
inale or male ones in dense, club-shapc'd catkins; the female 
or pistillate-, which are \erv' nunu-rou,>, are grouped togelhc-r and 
form a large prickly head upon a spongy receptacle. The ripe 
fruit, which is composed of the matured ovaries of these pistillate 
tiowers, is roundish, comnionic- to 8 in. in diameter, gn-enish 
to brownish-gic-c‘ii extc-rnally, with white and somewhat fibrous 
pulp, '’'here are two dislimi 
forms of hreaclfruit: one scc-dlcss, 
the- other (some-times known as 
hie.idnuf ) containing many seeds 
resembling chest nuts. 

'FIk* seecilc'ss form is tlie most 
valuable and the one usually 
grown. It has been cultivafc-ci in 
the Malayan archipelago (whe-re 
ilie sjxicic-s is ht-ld to be indige ¬ 
nous) since remote anlic|uit>' 
i'rom this region it .sjiread 
throughout the tropic al South I’a- 
( ilic region in preliistoric times. 

Its introclucLiun into the new 
world is connected with the mem- 
orahlc voy'age of Captain Wil¬ 
liam Bligh in H.M.S. “Bounty.” 
a \ oyage* recommended by Caji- 
tain James Cook, who had sc-en 
the breadfruit in (he Pacific 
islands and considered that it. 
would jiroyc highly useful as a foodstuff for Negro slaves in the 
West Indies. 

After the failure of this voyage, a second was carried out which 
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; resulted in the successful cstatilishmcnt of the tree in Jamaica, 
j where, however, it failed to live up to exfxtctations, because the 
I Negroes preferred bananas and plantains. 

■ The breadfruit is not a fruit in the popular sen.se of the term. 
f)ut a product containing con.siderablc amounts of starch, not to 
he eaten uncooked. 

Regarding methods of preparing it for the table, W. E. Safford 
writes {Useful Plants of (iuann: “It is eaten before it becomes 
ripe, while the inilpi is still riiealv, and of a consistency between 
bread and sweet ])otatoc-.s. In Guam it was formi-rly cooked after 
the rnamie-r of most Pacific i^laIld aborigines. h\’ means of heated 
stones in a hole in the earth—layers of stones, breadfruit and 
green leaves alternating. It is still sometimes cooked in this man¬ 
ner on ranches but the usual wa>' of cooking it is to boil it or 
l)ake it in ovens; or it is cut in slices and fried like potatoes. 
The last method is the one usually preferred by foreigners. The 
fruit boiled or baked is rather tasteless by itself, but with sail 
and butter or gravy it is a palatable as well as nutriticjus article 
of diet.” 

In the West Indies and on the mainland from Mexico to Brazil 
the breadfruit tree is grown in dooryards and the fruit appears 
upon the market. 

Propagation of the seedless forms is by means of root suc kers 
or root cuttings. Numerous varieties are culli\alc-d in the Pa¬ 
cific islands, but these arc not known in trojiical America. 'Flic- 
tree withstands no frost and has not been succressful even in the 
southernmeest parts of I-'Iorida. 

In the South seas, cloth is made from its fibrous inner bark; 
the wood is used for canoes and furniture; and a glut- and caulk¬ 
ing mate-rial are obtained from the \ iscid milk\' juice which exude-,s 
from incisions in the- trunk. (W, Po. 1 

BREAD TICKET. In World War I, the- scarcity of cereal.^ 
in Europe forcc-d nearly all the hc-lligc-rc-nt i)(iwers, and some of 
the neutrals, to ration bread. This led to the issue of bread 
tickc't.s or coupons as the obvious means of distributing suiiplies 
ccjuitahly. 

In Germany and Austria, the consumers were supplied with 
bread tickets as early as 1915; the cards bore detachable coupons, 
numbered and dated to pre\'ent fraud. Later, France and Italx 
followed suit, and Scandinavia, Holland and Switzerland found 
it necessary to issue bread tickets. In the United Kingdom, 
rationing was adopted onic’ after much argument and delay. Fi- 
nall>', ration books for some foods were issued, and each con¬ 
sumer had to rhoo.se and register with a particular retailer, hut 
although the rationing of bread was contemplated it was not put 
into praLticc. 

(Sec Rationing.) 

BREAKING BULK, a nautical term for the taking out of 
a portittn of the cargo of a ship, or the beginning to unload; and 
used ill a legal sense for taking anything out of a i)a(kage or 
[)arcel, or in any way destroying its entirety. In England it was 
important in connection with the subject of bailment, involv¬ 
ing the curious distinction that where a bailee received pos¬ 
session of gDods in a l)ox or package, and then sold them as a 
whole he was guilty only of a breach of trust, but if he “broke 
bulk” or caused a separation of the goods, and sold a part or all, 
he was guilty of felony. This distinction was abolished by the 
Larceny act ('1861), which enacted (hat whoever, being a bailet- 
of any chattel, mono}’ or valuable security, should fraudulentlN' 
take or convert the same to his own use, or the use of any person 
other than the owner, although he should not “break bulk” or 
otherwise determine the bailment, should be guilty of larccn^■ 
(§. 0 - 

BREAKWATER, a barrier intended to break the force of 
water at a particular place. A breakwater provides the arti¬ 
ficial protection necessary, when a harbour is formed in an ex¬ 
posed situation, to supplement or complete such natural shelter 
as may be afforded by the configuration of the coast line or by 
the presence of outlying islands, reefs, etc. (see also the article 
Harbours). Although a harbour pier or jetty may be so placed 
and built as to servT the double purpose of a berthing place and 
a breakwater, the term breakwater is generally confined to a struc- 
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Fig. 1 .—CROSS section (1927) of the PLYMOUTH BREAKWATER IT IS SUBSTANTIALLY THE SAME AS THE SECTION COMPLETED BY JOHN 
RENNIE IN 1829 


(lire used solely for protection; indeed, in some eases break¬ 
waters are isolaled, SO as to he cut off by water from the shore, 
as at Plymouth. 

Breakwaters must be made suHicienlly strong to withstand (he 
im[)acl of the waves during the worst storms to which (hey arc 
exposed. It is therefore essential, before constructing a break¬ 
water, to investigate carefully the exposure of the .site, the dis¬ 
tance of any sheltering land in the most .stormy direition, (he 
slope of the beach and the deiJth of (he sea in the neighbourhood 
of the shore, and the iirotection, if any, afforded by outlying 
shoals or sandbanks. In a lidal sea, the height required for a 
breakwater and the extent of it e.xposed to breaking waves is 
affected by the difference in level between high and low water. 
'Pile nature and the extent of any drift of .sand or .shingle along the 
shore must be ascertained. A study of the conditions of (he cur¬ 
rents is also necessary in order to avoid, in planning the works, 
the placing of the entrance to the .sheltered area in .such a position 
as to expose shijis making the harbour to inconveniently strong 
(Tos.^-uirrents. 'Phese and other similar problems face (he engi¬ 
neer in planning the form and situation of the protective works 
of a harbour. 

Winds. —Observations of the force, prevalence and direction of 
the xvinds belong to the science of meteorology (g.v.), but such 
records are valuable to the engineer in indicating from which di¬ 
rections, open to the sea, the wor.st storms, and conseiiuently the 


mum di.stance in a certain direction from the nearest land—or, as 
it is termed, the “fetch”—coincides with the line travelled by 
the strongest gales. The dimensions, indeed, of wave.s in the 
worst storms depend primarily on the extent of the sea in which 
they are rai.'^ed; though in certain seas they are occasionally 
greatly increasecl by the exceptional velocities attained by hurri¬ 
canes and ly|)hoons. 

Waves have been fouinl to attain a maximum height (measured 
from trough to crest) ol about joft. in the Mediti'iranean, :5ft, 
in the Hay of Biscay and 40ft. in the Atlantii ocean; whilst 
wave.s of 5c to 6of(. in hinght are .said to have been ob,served in 
the .south Atlantic ocean off the CajH' of Good Plope, where the ex- 
pans(‘ of sea reaches a maximum, 'Phe length of large waves bears 
no definite relation to their height, and is apparently due, in the 
long waves often ob.served in ex(iosed situations, to (he combina¬ 
tion of several .shorter waves in their onward course. Thus waves 
of over Oooft. in length have been met with during severe gales 
in the y\tlantic ocean; whilst waves from boo to i,oooft, long are 
regarded as of (ommon occurrence in the Paiilic ocean during 
storms. 

The rate of transmission of the undulation also varies with 
the exposure; for (he ordinary velocity of the apparent travel ol 
waves in storms has been found to amount to about 22m. an 
hour in the Atlantic ocean, and to attain aliout 27m. an hour off 
Cape Horn. 'Phe large waives observed in mid-ocean do not, 



greatest waves, may be expected. Moreover, it is necessary for 
constructing or repairing a breakwater to know the period of the 
year when the calmest weather may be safely anticipated. In the 
parts of the world subject to periodical winds such as the mon¬ 
soons, the direction and force of the wands vary with remarkable 
regularity according to the seasons, and even such uncertain oc¬ 
currences as hurricanes and cyclones generally visil the regions in 
their track at definite periods of the year, according to the 
locality. 

Waves. —^The size of waves depends on the force of the 
wind and the distance along which it blows continuously, in ap¬ 
proximately the same direction, over a large expanse of ocean. 
The greatest waves are, accordingly, encountered where the maxi- 


however, reach the coast, because their progress is chi'cked and 
(heir height and length reduced by encountering the shelving 
sca-bottorn on approaching the shore. 

The actual waves which have to be arrested by breakwaters 
therefore depend on the exposure of the site, the existence of con¬ 
tinuous dec{) water close up to the shore and the depth in which 
the breakwater is situated On the other hand, the height and con¬ 
sequently the de.structive force of wav'cs are increased on running 
up a funnel-shaped bay by the increasing concentration of the 
waves in the narrowing width, just as the tidal range of a moderate 
tidal current is much augmented by its passage up the bay of 
Fundy, or the Bristol channel into the Severn estuary. This effect 
is intensified when the bay faces the direction of the strongest 
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wiruE. 'I'hiis at \Vi< k. on the north-cast roast of Smtlaml, a mass 
0/ /nasofirv' »cich/r)): tans, at the hr.ir! of the hreak- 

water projee!fj iilwjy arross the hay and fndii^; (he entrance, 
was Tno\’(fl hv (tie waves during; a violent storm. On the same 
coast, a [toriion nt Peterhead breakwater. weiKliinK .^,.>oo tons, 
was shifted .’in in iHqH. It ha.^ ta-en estimated that the wave 
stroke nevessary to move this mass amounted to 2 tons per sq.ft. 



on the average ov(M‘ the fa<c of the displaeecf wall. At llilhao 
in S[)aim where the liay, like that of Wi(k. i^ funmd shaped, a 
monoliihit ma: s of 1,700 lon.s weight at the breakwater end wa.s 
(arried to^ft into (he harlioiir ditrint' a severe pale (Dec. 

Where outlying' sandbanks slre((h in front of a coast, as for 
inslam e the sandbanks ojiposite. N'armouth sheltering Yarmouth 
roads, lar^e waves (aiiiiol approadi the land, for they break on 
the sandbanks outside. Wavivs inrleed always break when, on 
ninniiiK (1)1 a shoalin^^ he;i<h, (hey neivh a depth approximately 
e(|ual to (heir heipht; and the largest waves which can reach a 
shore prolev ted by inlervenirij? sandbanks are those w'hivh are 
Iviw ellOll^:h to jtass over (he banks without breaking- Waves 
often break in depth.s ol water ^letiler than their own height, and 
any siKlden chatif^e in (he h'vel of the sea. bed over which a wave 
is (ravvdlinjf may lirin^ about its disruptivni even in water of con¬ 
siderable dept h. 

'The torev of tliv' wind, as transmitted by de(:?ri“es to the sea, 
i.s t)ianif( sled as a series v)f [vrot^ressin)? undulalions without any 
material (lisf)la<cmenl ol the body of water. So Iouk as the wiiul 
(ontmues to avi on wave.s which it has broujihl into e.xistence 
it continues to iiurea.se their lieiKht and length. 1'he weaves thus 
iU'iinmilale the enercty whiih they rev eive from (lie wind. When 
a waive leaehes a Iv'e shore its enerj^y has either to be dissipatevi 
by the brv'akinct of the wave or to he reflected. 

On cmounteriritr a wrtical, or approximately vertical, obstacle 
to its onward wuirse, each wave, on rellevtion, deals a blow' afiainsl 
the v)b>tav le jiroportionate to its si/e and rate of transmission. 
When a wave rvav lu's shoal water the undulation is transformed 
into a bre.ikine: wave rushing up the .sloping shore, till, on il.s 
energy living spent, it recoils hack into the sea. 

A breaking wa\v v vuuv'ntrates its transmitted force on a jmrtion 
of the water lorming the undulation, which consequently strikes 



Fig 4. TUC CONCRCTE BLOCK BREAKWATER AT CETTE. FRANCE 

a more powerful blow over a limited area against any structure 
than the more distributed shock ot a simple undulation l)ea(ing 
against a vertical wall. Moreover, (he recoil or backwash of 
broken wave.', produces a greater scour than the simple retlection 
of an imdulatiun from a vertical wall. The materials forming 
the covc'iing ol the slope and the toe of a breakwater mound 
must theretore be able to resist this erosive effect. The large 
concrete blocks often placed {x’ll-nielJ us protection on (he sloping 
face ol a rubble mound breakwater absorb much of the energy 


I of a breaking wave in their interstices and similarly reduce the 
I force of (he backwash. On the other hand, when a vertical surface 
is exposed to a heavy breaking w'ave a large mass of water is pro¬ 
jected upwards and there is a heavy down stroke. Consequently 
the material at the toe of the wall is liable to displacement by the 
wa.sh of recoil, unless the depth is sufficient to provide an ample 
cushion of water below the undulation. There are of course 
also .stages of wave stroke to which a breakwater structure may 
be exposed w'hich are intermediate between the complete breaker 
on a sloping beach and the pure reflection of a wave. (See also the 
article Tidks. Students of the subject should consult the work.s 
of Sir (ieorge Airy. Weber, Scott Russell. T. Stevenson, VV. J. M. 
kankine and W’. H. Wheeler.) 

Protection of Unfinished Work.—The protection of un- 
linish(.-cl work during the. seasonal periods of stormy weather is 
a difiiiull problem which has to he faced by the breakwater 
builvier. Work may have to be entirely susfrendevl for a [lortion 
of each year and the .scar or unprotected end of the unfinished 
structure, exposed as it is on three sides out of four, is particularly 
liable to .sea damage. At Bilbao, for insttince, during the building 
of the main breakwater, long lengths at the outer end were 
destroyed year after year in the winter seasons. Special jirecau- 
lions arc usually taken to .secure the safety of unfinished work in 
,^uch circumstances. 

Types of Breakwater.—Breakwaters may be classified under 
four general types; (i) a simple mound of stone rubble or con- 



FIgT sI—CROSS SECtIoN of west breakwater extension AT PORT SAID 


Crete blocks, or a combination of the two materials; (2) a mound 
raised to near or above w’ater level surmounted by ;i solid super¬ 
structure of ma.sonry or concrete; (3) a mound foundation fin¬ 
ished off at a considerable depth below water level and surmountv'd 
by an upright wall breakwater of concrete or masonry; and (4) 
an uiiright wall breakwater, built up solid from the .sea bottom to 
the (op. The second and third types (frequently referrc’cl to as 
composite breakw'atcrs) are, in fact, comhinativms of the first 
and fourth types. The classification is in some degree an arbitrary 
one, and example.s can be cited in which one type merges in 
another. Generally, the choice of tyix; is determined by the ma¬ 
terials available at the site, the depth of water, the nature of the 
sea bed and, in some cases, by the facilities and plant which art: 
available for the execution of the work. The length of time al¬ 
lowable for (he construction of a given length of breakwater has 
also, in some cases, a bearing on the choice of design and method 
of construction. 

(1) MOUND BREAKWATERS 

A rubble mound eonsi.’-ls of a mass of .stone, just as it is ob¬ 
tained from a quarry, tippc:d into the sea along a predetermined 
line till the mound emerges out of the water. The stone is depos¬ 
ited from barges or i.s carried to the work in wagons run out 
from the shore on staging; frequently the two methods are com¬ 
bined. The larger ma.s.ses of stone are often selected for placing 
in the more extiosed parts of the work and or the faces of the 
breakwater, and for this purpose the use of cranes may be neces¬ 
sary. The mound thus deposited is gradually consolidated under 
the action of the sea and the weight of material, and a tolerably 
stable form is by degrees attained by continued deposits of stone. 
When the foundation is of soft and compressible material the stone 
rubble sinks into the sea l>ed owing to the weight of the super¬ 
imposed materials. At Alexandria the rubble at the base of the 
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north breakwater extension (1905-8) sank to a level of 20ft. be¬ 
low the ori^nal bed, the silt of which was forced upwards at the 
sides of the mound. 

The rubble mound system is W'a.steful of materials and entails 
a relatively high expenditure on maintenance. It can only be re¬ 
sorted to where quarries near at hand are able to furnish large su[>- 
plies of stone at a cheap rate. When the site i.s an exposed one 



FlO. 6.—OLD NORTH BREAKWATER AT ALEXANDRIA, WESTERN HARBOUR 


.storm waves carry the stones on the top, if uni)rotccted, forward 
on to the harliour slope, while the recoil of the wave on the outer 
face draws down the stones on that side, thus flattening the 
sloiie. Frequent replenishing with a fresh dejTOsit of stones is thus 
necessary. The inclination of the flattened sea slojx', which ex¬ 
tends from above high W'atcr to well below low water, depends 
on the exposure and the size of the stones on the face. 

In order to avoid the injuries to which a rubble mound is sub¬ 
jected by waves various methods have been devised for protect¬ 
ing the top and the sea slope of the mound. Fcir instance, the 
upper i)art of TMymouth, England, breakwater (fig. 1) has been 
covered over by granite and limestone paving set in cement. In 
other cases the surface stones arc selected, roughly masoned and 
set close together as at Portland, England (tig. 2). The chief 
point of importance is to cover the outer sIo|Te and the top of the 
mound with the largest stones that can be procured, and when 
large stones arc not readily obtainable concrete blocks furnish 
a convenient substitute. 

Concrete Block Protection. —Where concrete blocks are em¬ 
ployed it i.s usually as the outer covering on the. top and sea slope 
of a rubble mound, as for exampile in the older breakwaters at 
Algiers, where the depth reachc.s 70ft., and at the ports of Cette 
and Bona (Algeria). The breakwater at Cette (fig. 4) has given 
trouble owing to the erosion of the sea bed and the unequal settle¬ 
ment of the coursed blocks. A more usual arrangement is to 
deposit the blocks at random or pell-mell. Other examples of 
blockwork protection are the north-east breakwater at Colombo 



harbour, the extension of the west breakwater at Port Said 
(1912-22) (fig. 5) and the older part of the north breakwater at 
Alexandria (1870-74). In this case concrete blocks compose the 
outer half of the mound, sheltering the inner half consisting of 
small rubble (fig. 6). Occasionally a mound breakwater has been 
formed entirely with concrete blocks, as for instance the main 
portion of the western breakwater at Port Said (1864-68) (fig. 7). 

Utility of Concrete Blocks.^— Concrete blocks possess the 
great advantage that they can be made wherever sand and shingle 
can be procured, and of a size only limited by the appliances which 
are av^able for handling them. In fact, in places where stone 


of any kind is difficult to procure at a rCvisonahle cost, as for in¬ 
stance at Port Gaid. concrete is indispensable. At Para (Brazil) 
blocks made of Portland cement and sand (without .-my stone or 
shingle) were used in the construction of the port work^. Large 
artificial blocks, moreover, by enabling a comparatively steel) .slope 
to be formed with them on the sea side of a mound breakwater, 
reduce considerably the amount of material.s reiiuired; esjx'ciaily 
at exposed sites, and also for l)reakwa(ers extended into deep 
water. These large concrete blocks are deposited by crane.s tra\'(T 
ling on staging or on the completed portion of the work, or arc 
tipped into the sea from a sloping pilatform on barges, or floated 
out betw'ccn pontoons, or slung out from floating cTane.< vr der¬ 
ricks. Sometimes when a mound breakwater has been r.iised out 
of water, advantage is taken of a calm jx-riod of the vimt and a 
low tide to form large blocks of concrete within timber framing 
onsthe top of the mound so as to afford additional protection. 

Advantages and Disadvantages of Mound Breakwaters. 
—The large mass of a mound breakwater gives it great stability; 
this type is, moreover, suited to construction on a sandy or silty 
sea bed. The large quantity of material reijuired for its construc¬ 
tion and the continuous maintenance necessary are, however, dis¬ 
advantages. The type has, since the end of the u;th century, been 
employed to a limited extent, excepting perhai)s in North Amer¬ 
ica, and usually in comparatively sheltered positions of moderate 
depth. Well known examples of the mound lireukwater, in addi¬ 
tion to those already mentioned, are at Ilowth (the first example 



on a large .scale in the Ilrilish Lsles) and Kingstown, both on 
Dublin bay, at Tabic hay (Cape Town) and in the outer jxirt of 
the Nuovo mole at Genoa (1862-68). Instances of more reient 
construction are at Colon, Panama (fig. 3) and Takoradi, a tbfld 
Coast harbour (1922-28), and the Courtney bay breakwater at 
St. John, New Brun.swick (1912-20). 

(2) MOUND BREAKWATERS WITH SOLID SUPER-STRUC¬ 
TURE AT OR NEAR WATER LEVEL 

This type is a modification of the first class and possesses most 
of its advantages and disadvantages. It comprises the majority of 
breakwaters constructed in the last quarter of the 19th and (he 
early years of (he 20th centuries; but with the growing neci'ssity 
of jjroviding artifteial shelter in great depths of water it has become 
more usual to build breakwaters in such situations with super¬ 
structures carried down well bidow low water, as de.seribed later. 

The solid superstructure reduce.s the amount of materials re¬ 
quired, according to the depth at which it is founded, and the solid 
capping also serves to protect the top of the mound from the ac¬ 
tion of the waves. In the case of a mound breakwater, portions 
of the highest waves generally jiass over the top of the mound, 
and their force is also to some extent expended in passing through 
the interstices between the blocks or stones; whereas a super¬ 
structure presents a solid face to the impact of the waves. A 
superstructure, accordingly, must be strongly built in proportion 
to the exposure and to the size of the waves liable to reach it. 
Special care, moreover, has to be taken to prevent the superstruc¬ 
ture from being undermined, for the waves in storms, dashing up 
against this nearly vertical, solid obstacle, tend in their recoil 
down the face to scour and displace the materials of the mound 
at the outer toe of the superstructure and thereby undermine it. 
This risk is specially present where the superstructure is founded 
on the mound near low water level, and there is therefore no 
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Fig. 9 CROSS StniON of outer portion <1928) OF CASABLANCA BREAKWATER. DIAGRAM SHOWS TH E TITAN CR AN E USED IN BU ILD- 
ING THE MRtAKWATIH. BY PERMISSION OF IHL CHILE ENGINEER. CASABLANCA 


a(l(“()uatc ( u.shion (if water above the mound 1o with.sland (he recoil. The.se failurc-s have le(l harbour engineers to recogni/.e that 
Superstructures.—The forms of super.slriKIure e.vhibit (on- destructive wave action can take place at dep>ths of about 50ft. 
siderable variations, ranging from a few concrete blocks laid in in situations of great exjxisure to the ocean, and down to more 
(OLirses on the top of the mound, or a [xiving protcated by a than 30ft. in the Mediterranean. In more sheltered position.s the 
[larapet wall on (he sea side, up to a solid .stru( ture which is some- deplh.s are i)ro[)ortionately less. I'urthermore, the effect of the 
times of considerable height in situations where there is a large waves is at its maximum at sea level and the pressure of the wave 
tidal variation. The objei I aimed at in the case of superstructures on a vertical surface is more or le.ss constant over the whole zone 
founded at or near low water h'vel is to lay the foundations on the corre.sponding to the height of (he w.ivc, but below Ihi.s zone it 
mound at the lowest level consistent with building a solid structure decrea.ses rajiidly (.vee E. Quellciuiec, Int. Congress of Navigation 
with stones or concrete blocks set in mortar, out of water in the 19:6, I*apcr 31). The pressure exerted at sea level by a wave 
ordinary manner. 'Khe desideratum in (he case of superstructure in situations of great exposure may exceed three tons per sfpjarc 
foundations laid at some depth below low water (.see section I3I foot. 



Fig. 10 . - cross section of the Marseille breakwater, showing the wave breaker of large concrete blocks on the rubble 
MOUND 


which follows) is to stop the raising of the mound at such a Examples of rubble mound breakwaters surmounted by a super¬ 
depth under water as to secure it from displacement by the waves, structure founded at or near low water or sea level are those at 
It is to the failure to provide adcquatc'ly for this (hat (he dcstruc- Cherbourg, Holyhead and Marseille, the Galliera and Giano moles 
tion or serious damage of many icjth century breakwaters is to at Genoa, the San Vincenzo mole at Naples, the east harbour 
be attributed. (Sre Sir W. Matthews. /Vcrc. /fist. C.E., vol. clxxi. breakwater at Alexandria, the digue Carnot at Boulogne, the north 
I i()o8l. Maurice Fitzmaurice has recorded, Proc. vol. ccxiv. breakwater at Algiers and those at Fishguard, Le Havre, Oran, 
1 1Q22), that at Peterhead some 50-ton concrete blocks, joggled Civitavecchia and Casablanca, the latter in a much exposed posi- 
togethcr and forming part of an apron protecting the rubble tion on the Atlantic coast of Morocco (fig. 9). The very exi)osed 
mound of breakwater about 45ft. below low water, were dis- breakwater at Alderney was commenced on this principle about 
placed 50ft. and overturned during a gale.) the middle of the 19th century {see section [3J which follows). 
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The outer breakwaters at Leghorn and St. Jean de Luz have super¬ 
structures founded at low water level on concrete block mounds. 

1 he breakwaters at Lc Ha\'re and Boulogne (fig. 8) arc exam¬ 
ples of the sorted mound surmounted by superstructure walls 
which, although founded well above low water, ri.se to a considera¬ 
ble height on account of the large tidal range at these ports, viz., 
-:4',ft. and 2cjft. resiiec.tively. 

Marseille Breakwater.—The great breakwater at Marseille 
(sec IIakhouks ) is a successful example of the sorted rubble 
mound breakwater where a (juay has been formed on the inner face, 
sheltered on the sea side by a narrow superstructure, founded at 
sea level, and protected on the sea slojie of the mound from under¬ 
mining by a waive breaker of large concrete blocks deposited pell- 
mell (lig, lo) on the rubble mound and having a Hat slope* from 
lowest water level up to the face of the superstructure wall w'cll 
above highest sea level. 

Other Mediterranean Breakwaters. —The outer portions of 
the San Vincenzo breakwater at Naples and the older parts of the 
(lalliera mole at (lenoa extend into depths of about iioft. and 
Soft, respectively, and have been provided with superstructures 
similar in type to, but more solid than, the superstructure at 
Marseille. The sorted rubble mounds are protected on the sea 
slope, by stepped courses of concrete blocks from a dej>th of over 


Fishguard Breakwater.— The breakwater at rishguard, con¬ 
structed between 1900 and 1918. is an interesting example of a 
composite breakwater which, in sjiite of weaknesses inherent in 
the original design, has been made suitable to the exposed .situa¬ 
tion in which it has been installed. If w.is at first designi'd as a 
rubble mound carried uj) to about high water w'ith concrete su[K r- 
slnicture and parapet; but the wastage of rubble on its sea lace 
was found to be so serious that in 1913 it was decided to protect 
the rubble by the deposit of 40-ton concrete blocks jilaced pell-mell 
over the whole of the seaward face of the mound alxive low wafer 
.springs (fig. i:i). Previous to this, flu* (juanlity of stoni* rubble 
deposited annually for maintenance juirposes on the sea face, of 
about half a mile in length, averageil 85,000 tons for .several years. 

Danger of Non-solid Superstructures.— Formerly, in con- 
struiting a large sujierstructure upon a rubble mound, it was 
a common practice to build an outer sea w'all and an inner har- 
l»our wall, the intermediate space being filled, in the interest of 
(‘conomy, with rubble. A parapet wall w'as also generally erected 
on the sea side. This system of construction w-as adopted for the 
supcr.strucfures at Holyhead and Portland (inner arm), and at 
St. Catherine's, Jersey. Alderney, the Tyne ami the ('olomho 
south-west lireakwaters were al.so commenci'd on this system (.ccc 
section I3] which follows); hut experience showed the danger in 



Fig. j2.—cross section of fishguard breakwater, rubble mound with solid superstructure protected by 40-ton pell- 
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20ft. below sea level. The outer extension of the main breakwater 
at Civitavecchia is an interesting example of the composite type 
of breakwater in which the rubble mound has been protected, and 
greatly reduced in volume and extent in deep water, by stepped 
courses of concrete blocks carried up from near the bottom of the 
mound (fig. ii). In all these cases, and in some other examples 
of similar construction, serious damage has occurred, largely due 
to the unequal settlement of the horizontally bedded courses of 
blocks, b'or this reason the Marseille type of sea face protection 
is to be preferred and is now generally adopted. 


exposed situations of a small breach in the comparatively weak 
outer wall, leading to the siouring out of the rubble filling and 
progressive destruction, and the practice was abandoned. (In 
certain cases the rubble filling was replaced by solid hearting.) 

Another cause of possible damage is due to the action of waves 
on the air which tills the interstices between the stones or blocks 
of mound and composite breakwaters. The violent cirmpression of 
imprisoned air under a solid capping, or deck, exerts a destructive 
force which may blow up or disiilace the superstructure if its 
thickness and weight are not great enough to resist the jiressure. 
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Figs, u, is, i«.- cross sections of the breakwaters of Colombo 

Fig. 14.—North-wwt bretkwaltir—sloping block work 
Fig. lb. —Sid« elcvstion of doping block work 

Fig. 16.—Outer erm of south-west breakwater, showing sloping block work with wave breaker of 30-ton ooncrete blooks on sea face 


Breakwaters in North America. —Many breakwaters con* 
striictcfl for forming harbours on the S(‘a coasts of the I'niled 
.States and C'anada aiui in the (.Ireat Lakes are of the rubl)Ie 
mound lyiw 'bhe two delailied breakwaters .sheltering the tild 
Del.iw.ire liarbour m.ide many years atjo were of this tyiK*. 'bhey 
were uniti'd lowanls the end of (he if)th centnex' by closing the 
gii]) l)i-(wi'en (hem, the ni’W work being similar in section to that 
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Fig. 13.—cross section of breakwater. Delaware bat harbour of 

REFUGE. U S.A. 

of the breakwater (fig fornu'd in 1.S97-1001 for providing 
a harbour of refuge .si'award of (he origin.d Dtdaware harbour. 
The breakwater, commeiu'ed in 1.S9.S, in San TVdro bay. Los 
Angeles, ill a depth of 4Sft at low water, is of the same form. 
A simi)lf mound construction was adopted in 1910 for the Colon 
bre.ikwater (fig. when the construction of the Panama 
canal made the port, naturally a bad one, a harbour of impor¬ 
tance. 



(.3) MOUND BREAKWATERS WITH SUPERSTRUCTURE 
BELOW LOW WATER 

As the main object of this class of breakwater is to keep the 
mound below the zone of wave disturbance in .severe storms, it is 
evident that the depth at which the superstructure is founded 
should vary directly with the exposure and inversely with the size 
of lh(“ materials forming the mound. 

Though composite breakwaters arc still occasionally constructed 
with a superstructure founded on a rulible mound at, or above, 
low water, as described in the preceding section, the practice of 
placing the foundations at a considerable depth has become more 
u.sual. In Italian harbours, for instance, whereas at the clo.se of 
the Tf)th century practically all the then existing breakwaters were 
of the former type, the deep submerged vertical-wall type has 
been adopted for nearly al! breakwater construction in deep water 
sinc e igoo. French engineers have, howe\’er, continued to favour 
the earlier form of the composite breakwater, the Marseille de¬ 
sign being the prototype of most of the deep water breakwaters 
built by them during the first quarter of the 20th century. They 
have, nevertheless, departed from this practice in the case of the 
later work c.arried out at Algiers, and it is probable that the fu¬ 
ture extension of the breakwater at Marseille, to form the Basstn 
du Phare, in a depth exceeding 100ft. will be similar to the Algiers 
design. 

Alderney. —The depth at which w-avc action may adversely 
affect a rubble mound has been only very gradually realized. Thus 
in 1847 the Alderney breakwater, though fully exposed to the 
.Atlantic ocean, was begun with a superstructure founded at low 
water upon a rubble mound. Within two years the foundations 
had to be carried 12ft. below low water. This construction was 
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adhered to up to close to the head, though the breakwater, com¬ 
pleted in 1864, extended 4,700ft. from the shore into a depth of 
r3oft. at low tide, the spring rise being 18 feet. The recoil of 
the waves from the high superstructure wall brought about the 
degradation of the mound to a depth of 20 feet. 

Colombo.—At Colombo, where the range of tide is only aft., 
the south-west breakwater (1875-85), which is exposed to the full 
force of the south-west monsoon, e.xtends into a depth of 39ft. at 
low water. The superstructure was founded on a rubble mound 
2oft. below low water. It is protected along its sea face by an 
apron of concrete in bng.s. The lesser depth of water and the lower 
superstructure, combined with the concrete bag protcetkm. are 
factors which saved the breakwater from the failure which over¬ 
took that at Alderney where the e.xposurc is similar. Nevertheless, 
the experience gained of the action of the sea on the south-west 
breakwater led to the north-west detached breakwater at Colombo, 
of similar type, and constructed at a later date in a somewhat 
deeper but less exposed situation, being built with the foundations 
of the superstructure on the rubble mound placed at a depth of 
31ft. below low water (fig. 14). In the building of the outer arm 
extep-^ion of the south-west breakwater (completed 1912) a sul)- 
merged wave breaker of 30-lon concrete blocks de[)osited pell- 
mell was constructed on the .sea face of the upright wall (figs. 15 
and iC), and this {)rolection was extended along the whole of the 
sea face of the oldtT part of the breakwater. 

Peterhead.—The south breakwater for the harbour of refuge 
at Peterhead, begun in iSSS, extends into a depth of 57ft. at low 
water (scr Harhouks). J'or i,000ft. from tlu' sliore it was Iniilt 
as an upright wall on a rocky bottom, but the outer portion con¬ 
sists of a superstructure wall of concrete blocks founded on a 
rubble base originally 30ft. below low water, increased after a 
storm in i8g8 to 43 feet. The outer toe is protected by concrete 
blocLs laid on the rubble mound. The northern breakwater at 
Peterhead (building 192S) is of the upright wall type on a rock 
foundation. 

Naples.—The Ante-Murale breakwater at Naples (fig. 17) is 
a rubble mound in a depth which at the outer end e.xcccds loo 
feet. The superstructure of horizontally coursed concrete blocks 
is founded 31ft. below sea level and is cappied by mass concrete. 
Here the sea bed is firm and comparatively non-yielding and 



Fig. 17.—cross section of the ante-murale breakwater at Naples 
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special precautions were taken in building the rubble mound; 
consequently the structure has not suffered as a result of unequal 
settlement. 

Sloping-block System. —A difficulty experienced in building 
a solid superstructure on the top of a rubble mound arises, from 
the settlcmeiit of the mound which takes place when the weight 
of the wall comes on it. When the superstructure consists of hori¬ 
zontal courses of masonry or concrete blocks, irregular settlement 
is likely to occur, resulting in dislocation of the joints and some¬ 
times fracture of blocks. The sloping-block (or “sliced-hlock”) 
system, in which the blocks form a series of sloping sections, laid 
at an angle to the horizontal usually from 67° to 74°, was devised 
to meet this difficulty. The blocks are free to settle, slice by slice, 
on th:^ mound and are usually joggled together on the sliding faces 


by means of grooves in the blocks, fdlcd by concrete in bags 
placed in position and rammed by divers, or by a groove and 
tenon moulded in the block faces (tigs. 14 to 16, 18 to 20 and 

24 ). 

The settlement of the structure is sometimes accelerated by 
placing extra blocks temporarily on the top of the permanent 
blocks, thus increasing the load above the normal. Wffiere a Titan 
crane is employed for setting the blocks, the weight of this assi.sts 



settlement. The mass concrete cai>ping on lop of the blocks 
should never be constructed until .settlement as far as can be 
assured has taken place. 

Karachi.—The lirst sui)erslructure built on the sloping hUick 
system was at Karachi. The block.s were laid at an inclination of 
76“ in two rows of three sujH*rimjx)sed bloi ks and wt're entirely 
unconnected, (’on.seciuently the sea, forcing its way in a storm 
between the two vertical rows, overturned some of th<' 27-ton 
toj) blocks and threw them on to the rubble mound. In effecting 
the necessary repairs the top blocks were connected by stone 
dowels. 

Madras. —The superstructures of the Madras breakwaters, 
commenced in 1877 (fig. 18), were of similar construction to that 
at Karachi; but the blo< ks in each row were connected by a mor¬ 
tise and tenon joint with the blocks above it. The unconnected 
vertical joint between the two rows, however, led to the destruction 
of the greater part of the walls of the outer arms during a cyclone 
in 1881. In the sub.sequent reconstruction bond was introduced in 
the succe.ssive tiers of each sloping section and the ujiper blocks 
were cramped together. After settlement on the mound had 
ceased, a thick capiiing of mass concrete w:is laid on the top of 
the structure; and, finally, a mound of ixdl-mell concrete blocks 
was de[)osited on the rubble on the sea face of the wall to break 
(he force of the waves and jireveiit undermining. 

The harbour at Madras is constructed in a position of extreme 
expo.^^urc and the work.s have suffered severe sea damage on many 
occasions. The original harbour entrance on the eiist side be¬ 
tween the ends of the two curved breakwaters was closed in 1910, 
jiartly on account of the serious range in the harbour, due to the 
position of the entrance, and also Ixcause of the rapid silting 
which was taking place (see Harbouks ). A new entram e was con¬ 
structed on the north side of the harbour jiroti-cted by a shelter¬ 
ing arm. Thi.s arm, as well as the new portion of the breakwater 
closing the old entrance, is of slojiing block work on a rubble 
foundation protected by 30-loa wave-breaker blocks on the sea 
face (lig. 19). The outer portion of the sheltering arm was de¬ 
stroyed during a cyclone in Nov. 1916 and has since been recon¬ 
structed. 

Marmag&o. —The breakwater at Marmagao, a Portuguese har¬ 
bour on the west coast of India, commenced in 1884, is somewhat 
similar to the later work carried out at Madras. The mound in 
this case i.s formed on a soft clay bed readily compressible (lig. 
20 ). 

Colombo. —At Colombo the superstructures of both the south¬ 
west and north-west breakwaters were built on the sloping block 
system in sections sift, thick at iui angle of 68“ (figs. 14 to 16). 
The blocks are bonded across each section and grooves are formed 
in the adjacent faces of the sections. The voids so formed were 
filled with concrete in bags after settlement on the mound had 
ceased. The same method of bonding and keying was adopted in 
the later work at Madras. 
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Fia. 10 THE MODERN MADRAS BREAKWATERS: CROSS SECTION OF NORTH SHELTERING ARM AND BREAKWATER CLOSING OLD ENTRANCE 


Other Examples of Sloping Block Construction. —The 

SLiperstIiiehire ol the new \'al|Kir;iisf) breakwater extension (see 
below) makes use oi sloping block vvfirk; and among other lireak- 
waler.s of this t)pe building in n;j.S may l->e mentioned those 
at Port I'dizaijelh and Antolagasta (C hile), and the extension of 
the I'able liay breakwater In the (a se of the last named the 



Fig. 20 CROSS section of the breakwater AT MARMAGAO. INDIA 


blocks are. however, laid direct upon the hard tlay of the sea bed 
and not on a rubble mound 

Hollow-block Construction.— In the Ciranili breakwater at 
Naples, commenced in iQio, hollow concrete blocks each weighing 
under loo tons, but measuring 30ft Xi6Ut X7,'>fl , were substi¬ 
tuted for the smaller solid blocks used in the original work. The 
cavities in the blocks were tilled with concrete deposited under 
water, d'he blocks being set one directly above another, five in 
height and in (wo row^s, form separate piers free to settle inde¬ 
pendently. The two rows of blocks make uj) a superstructure 
()ofl, wide-. 'Phe capinng of solid masonry and concrete work 
above water level is constructed in separate sections covering only 
two piers of blocks to enable the masonry (o follow the settling 
movements of the blocks. 

'I'hc' weak point of (he hollow block system is (he necessity of 
depositing unset concrete under wa(c*r. always a difficulty and 
attc-nded by uncertainty as to (he quality of the concrete .so 
treated Apart from this possible source of weakness, the hollow 
block inc'thod of construction gels rid of the' fear of displacement 
ol solid concrete' blocks set in horizontal bonded courses. It has 
been largely adopted in Italy, and to some extent in other coun¬ 
tries, in situations of moderate exposure or where lengthy periods 
of calm wc'ather can he looked for. At (lenoa the Vittorio Ema- 
mic'le 111, breakwater (fig. ), built after the construction of the 
tiranili hrc-akwaler at Naples, is of similar type; but larger hol¬ 
low blocks, which weigh up to :’;^o tons and extend the full width 
of the wall, w'ere employed. 

Cyclopean Concrete Blocks.— f ollowing on their successful 
work with hollow blocks Italian engineers devised in a system 
of construction in which blocks of large dimensions, each extend¬ 
ing the full width of the superstructure, arc set to form pillars 
usually of three or four tiers in height. Blocks weighing from ’oo 
tons to over 400 tons have been u.sed in the building of break¬ 
waters of this description, and for their handling floating lifting 
appliances have been devised which are of far greater capacity 


than any previously employed. The blocks, known as Cyclo])e m, 
are nearly solid, each having small cavities for convenience of 
lifting, which are ultimately filled with concrete (,s'cr Albertazzi 
and Cagli, Int. Congre.ss of Navigation, !():'(), T’aper 36). 

The extension of the eastern jetty at Catania in Sicily is the 
first examjile of C'yclopeaii construction on a large scale, the 
blocks W't'ighing 300 tons. Blocks of similar weight have been 
used in the new breakwater at Bari. 'Phe extensions of (he \ ittorio 
Emanuele 111 . breakwater and the (lallicra mole at Genua are 
(1928) being constructed with Cyclopean blocks. In these cases 
the weight of each block is restricted to 220 tons in order to make 
u.se of the existing floating cranes w'hich had handled (he earlier 
lellular blocks at (hat jiort. At Bengazi (Cirenaica) solid blocks, 
weighing 550 tons and constructed in a small dock, were lloated 
inlo position by means of coupled pontoons Ix-twccn which a 
block, partly waterborne, was slung. 

In the building of the Mustapha breakwater at Algiers, begun 
in 1927, blocks which weigh uj) to 41S tons are founded on a 
rubble mound at a depth of 49ft. (fig. 22), and are lifted and 
lowered into place by a floating portal crane of 450 tons lifting 
capacity inounled on tw'o pontoons. The joint faces of (he blocks 
arc grooved and tenoneil in the vertical planes. 

Caisson Walls in Composite Breakwaters. —Caissons con- 
striKlcd of reinforced (oncrete or steel were employed in the 
building of the superstructures of composite breakwaters many 
years before the introduction of the hollow block and Cyclopean 
systems. The use of caissons is generally satisfactory when they 
can be founded directly on a firm and iinerodible sea bed, but in 
several instances where this is not the case extensive damage 
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ha.s occurred. In any case it is a diflicuU matter to float, low, 
sink and till with concrete caissons of large dimensions. 

Bilbao. —'Phe composite breakwater at Bilbao harbour at the 
mouth of the River Nervion, begun in 1S8S, has probably been one 
of the most difiicult to construct on account of its great exposure 
to the Atlantic waves. The original design consisted of a wide 
rubble mound up to about i6ft. below low water; a mound of 
concrete blocks up to low water; and a solid masonry super¬ 
structure. The repeated damage to this wall by successive winter 
storms led (in 1895) to the abandonment of the original design 
and the construction, on a widened rubble base, of a superstruc- 






BREAKWATER 


ture protected to some extent by the outlying concrete block 
mound. The modified superstructure was formed of iron caissons 
partially filled with concrete which were floated out, sunk in 
position and filled up with concrete blocks and mass concrete. The 
caissons, which measured about 43ft. in width across the break¬ 
water, 23ft. in length and 23ft. in height, weigh about 1,400 tons 
when filled. They form the base of a concrete wall founded at 
half tide level and carried up to Sft. above high water. Although 
some difiicultics have been brought about by the settlement of 
the rubble foundation, these have been overcome and the break¬ 
water has successfully resisted the attacks of the heavy Atlantic 
rollers (see Chiirnica and the Port oj Bilbao^ Bilbao, 1910). 

Other Examples of Caisson Construction. —^The mole of 
Zeebrugge (iyoo-09) (fig. 23), is an example of a breakwater, in 
a much less exposed situation than Bilbao, in the building of 
which caissons were used with not altogether satisfactory results, 
the work having suffered damage' during construction. The cais¬ 
sons, of steel and reinforced concrete, are founded on a rubble 
mound at various depths up to 40ft below low water. The largest 
(aissons are looft. long and 3Sft. wide (see Mnnoircs, Societe 
des Ingenieurs Civils de I'Yance, Dec. 1904). Keinforced con¬ 
crete caissons have also been used in building (1908-13) the 
two l.»reakwMlers at Bahia (Brazil), where the waiter is shallow 
and the [losition a sheltered one, and at Scheveningen in Holland, 
'rheir use in the construction of the Bizerla breakwater, begun in 



Fig. 22 .- the mlistapha breakwater, Algiers, of cyclopean block 

CONSTRUCTION. THE CONCRETE BLOCKS WEIGH OVER 400 TONS 

1S99, WMS attended by failure and ultimately abandoned The 
east breakw'ater extension at Barcelona, finished in 1909, had a 
.superstructure wall formed up to water level by caisson mono¬ 
liths. Nearly a mile of this wall was destroyed or damaged during 
a gale in 1920; but the failure was due not directly to the use 
of caissons but to inadequate width in the wall and the absence 
of protection of the inner toe of the superstructure. At Kobe, 
a Japanese port in a comparatively sheltered position, reinforced 
concrete caissons of large size have been usecl since 1910 in the 
construction of breakwaters on a soft and yielding sea bed. The 
caissons are founded on a rubble mound and protected by coursed 
block work both on the outer and inner faces. 

Valparaiso. —One of the most interesting breakwater .struc¬ 
tures of the 20th century is that at Valparaiso, the first part of 
which was built in 1912-21 (see/Voc. Inst. C.£.,vol. ccxiv., 1922). 
The breakwater is of composite construction; the inner section, 
541 ft. in length, consisting of horizontal coursed concrete blocks 
set on a submerged rubble mound at a depth of 20ft. and por¬ 
ted ed on the sea face by a pell-mell block wave-breaker of the 
Madras type {see above). The superstructure of the outer portion 
(fig. 24), 405ft. in length, consists of reinforced concrete caisson 
monoliths, which were floated over and sunk upon a rubble mound 
at qGft. below mean level of the ocean. These monoliths arc 
the largest which had been hitherto constructed in such a situa¬ 
tion, each measuring 65^ft. long, 52 Ut. wide at base and 49ft. 
in height, and were, after sinking, filled with mass concrete. The 
monoliths, as well as the blockwork of the inner .section, are 
surmounted by a mass concrete superstructure and parapet wall. 
The outer portions of the breakwater were founded at a depth of 


over I soft., on a comparatively soft sea bed of clay and mud 
The depth in which the Valparaiso breakwater has been built is 
greater than obtains in the case of any other marine .structure 
and it is fully exposed to the northerly gales of the Bacifu ocean. 

An e.vteiision of the breakwater, 2.300ft. in length, in an east¬ 
erly directitm across X’aliiaraiso bay. in depths a.s much as iSoft. 
in places, was commenced in 1923 and wa.s still under construction 



Fig. 23.- -CROSS section of outer part of moll 01 THE ZEEBRUGGE 


in 192S. For this extension s!o])ing block work was substituted 
for caisson monoliths in the building of (he supers!ructure. partly 
on ac(ount of the soft char.icter of the sisa bed in the silt of which 
it is estimated that the mound will sink considerably. The .slojiing 
blocks are jogglcai by jire-forrned groove's and ti'iions on the sliding 
faces, and are surmounted by in situ conc rete work as in the- older 
structure. The lower part of the mound, up to a level of Gbft. 
below mean .sea level, is of sand dredged by a ])owerful suction 
hopper (IredgcT, and deposited on (he .sea bed, the flat sii.'iies being 
jiroteitcd by stone rubble. 

Timber Cribwork.— The superstructures of composite' break¬ 
waters, built by the United Stati's and the ('.inadian (lovernments 
in the Great Lakes, were often tomiinsed of timber crilis floated, 
like caissons, into position and sunk liy filling them with rulible, 
stone. I'he former chea;)ness of timber in those regions made this 
simple mode of const nut ion economical in sjute of the rapid 
decay of the limber. In the more modern cxanifiles ihi' timber 
work is usually not carried higher than afioifl 311. lielow water 
le\el, the u])per jiarls being of concrete construction. 

Suitability of Composite Breakwaters to Deep Water 
Conditions. —In view' of the increased depth at which superstruc¬ 
tures are now founded upon rubble mounds, ctiusing the break- 
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Fig. 24.—cross section of the Valparaiso breakwater ( 1912-21 ). 
SHOWING reinforced CONCRETE MONOLITH SUPERSTRUCTURE 
The sloping blocks used in building Ihe superstruclure of the extension 
(1927) are shown in the small plan un right 

waters to approximate more and more to the uiiright wall ty)x*, 
it might .seem at first sight that the rubble base might he dispensed 
with and the superstructure founded directly on the sea bed. 
Two circumstances, however, still render the coniixisite form 
of breakw'ater indispensable in certain cases: (1 ) the great depth 
into which breakwaters have sometimes to extend, reaching about 
60ft. below low water at Peterhead, 117ft. below mean sea level 
at Naples and even i8oft. at Va]parai.so; and (2) the necessity, 
w'hcre the sea bottom is soft or liable to be eroded by scour, of 
a wade base between it and the upright superstructure. 
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The injuries to whii h rornpo^i'e hre:ikwat«'rs appear to have 
been sfM cially suhjort must he attrihutcfl primarily to the ^treater 
f'X[»osijr(* ahfl depth of ttie sites in which they hav<- heem frequently 
constriK ted as corni>ared with ruf)hle mounds or upright walls; but 
the rlirt-ct c.iuse of d,image ajid even desfriK tifni has in many cases 
been the insufbeient depth at which sufK^rstruefures have been 
founded. I'jiriglit walls, indeed, are not well suited for erection 



Fig. 2s. cross slction of south breakwatcr, dover harbour. 

ILLUSTRATING THE METHOD EMPLOTED IN THE CONSTRUCTION Or THE 
THREE BREAKWATERS AT DOVER HARBOUR 


in waters of great depth owing to the increased pres.surc of air 
under wliich divers have to work in laying bloik.s or preparing 
foundations. In the case of simjilc ruldile mounds, the very large 
f|uantity of malerial.s required for a high mound with Hat slo[X*s 
makes that type unsuited to .such situations. The ample dejilh 
at which supiTstrucftires arc now commonly founded; the due 
protection of the outer toe; the adoption of improved systems of 
block construction, such as the sloping block or the (Cyclopean; 
Adequate bonding and keying of the blocks; and the dispensing in 
many ca.se.s with a Iiigh .sheltering wall, render modern superstruc¬ 
tures as stable as upright wall breakw'aters of similar height. 
Nev'crlheless, the conditions of exposure being e(|ual, suiicrstruc- 
tures |•e(luire generally greater base width than upright walls of 
the same height, tiecause the greater depth of water in which 
such com]j(j.site breakwaters are built e.xposes them to larger 

WUVC.S. 

( 4 ) UPRIGHT WALL BREAKWATERS 
The fourth type of breakwiter is a solid structure founded 
diredly on the sea bottom in the form of an upright, or nearly 
upright, wall with onl>' a moderate b.itter or inclination from the 
jieriiendicular on e.uh face, d'his t>'pe i.s limitial to sites where 
the .sc.i bed con.sists of rock, chalk, boulders or other hard mate- 
ri.d not subject to iMOsion by scour, and where (he de[)(h at high 
w.iter does not exceed about 70 feet. When the foundations fox 
an ujiright wall bre.ikwater have to be levelled by divers, and 
the blocks laid uiuler w.iler by their help, the extension of such 
break\v.iter,s into a considerable depth is undi'sirable on account of 
the im reascal jiressure imjiosc'd upon diving operations. (.SVv Dn i.K.s 
■AND I)ivr,\c; .Ai’I'akati'S. I Jn the north breakwater at Peterhead 
(Km'St the Cour.sed concrete liloc k.; were built on a rock founda¬ 
tion in bo ft. at liAv water, or about 71 ft. at high wafer spring^ 
Dover. —The Admiralty pier at Dover w.i.s begun about the 
middle' of the ugh century and is an early and notable c.xample of 
an it[)right wall fircakwater rc.sting upon a hard chalk bottom. 
It was .siib'sequenlly extended in connection with the W’orks for 
forming a closed naval harliour at Dover, which works included 
the imnslruction of an eastern breakwatcr and a detached south 
breakwater (.see /Vnr. Jttsf. C.E., vol. ceix., iq^n. The.se are 
founded on a bottom, carried down to the hard chalk undorhdng 
the surface layer, levelled by men in diving-bells. The break¬ 
waters are l>uil( of concrete blocks in bonded courses (tig. 25I, 
the outer blocks above low water being faced W’ith granite 


masonry. The face blocks are joggled together, and above low 
water the hlockwork is set in cement mortar and the vertical 
joints grouted up. The blocks were laid by Goliath travelling 
cranes running on temporar>' staging supported by clusters of 
timber piles driven into the chalk bottom. Four Goliaths on each 
staging were used for excavating, preparing foundations W'ith 
diving-hells and block-setting. 

The deepest foundation is s; 4 t. below low W'ater springs. The 
rise of tide at springs being i8|ft., the average depth is thus 
approximately 66ft. at high tide, necessitating a pressure of about 
30 lb. on the square inch, which is near the limit at which divers 
can work continuously, without injurious effects, in diving bells. 
The detached southern breakwater has a flush deck, but the Ad¬ 
miralty pier and the eastern breakwater have parapet walls. All 
the breakwaters are protected from scour along their outer toe 
by an apron of concrete blocks. 

Tyne Piers. —The two breakwaters at the mouth of the River 
Tyne were originally commenced, about the middle of the igth 
century, as comjwisitc breakwaters, the foundation Icvtd of the 
supiTsfructure being planed at varying depths from near low 
water down to about 27(1. below low water in the case of the 
north pier. Towards the end of the century (he north pier was 
sevi'rely damaged and breached as a result of the undermining 
of the foundation of the suiierstnuture, brought about by the 
degradation of the rubble mound. The outer portion of this 
breakwater, about i,500ft. in length. Wins reconstructed (THgg- 
jgogi on a straight line inside and under the .'shelter of the dam¬ 
aged cur\t‘d part of the original breakwater (.see Proc. Inst. C E., 
vol. clxxx., igio). The recunstrurted work is of the Dover type, 
the foundations, e.xcept near the inner end, being carried down to 
bard shale. All the e.xposed blocks are faced with graniti' and all 
blocks above low water are set in cement. A novel feature was 
introduced inio the design with the object of preventing the 
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sliding of one course of blocks over the course immediately below 
it; a check 6in. high, extending practically from end to end of 
the work, being provided in each course of blocks below low water 
(fig. 26). 

Granitc-faced Blocks. —It may be mentioned here that the 
u.sc of granite masonry facing for concrete blocks in breakwater 
construction is unusual in modem work. The improvements which 
have been effected in concrete construction, its reliability when 
properly carried out and the impermeability of sound, w’ell made 
concrete, have resulted in the graduiU abandonment of masonry 
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construction in favour of the more economical concrete. In some 
French ports large blocks arc still made of a rough masonry 
consisting of rubble stone set in a concrete matrix and forming a 
sort of coarse conglomerate. Where the local conditions as to 
materials are favourable this form of construction is very 
economical. 

Concrete-bag Foundations.— The levelling of the founda¬ 
tions for an upright wall breakwater is costly and tedious, even in 



Fig. 27 —CROSS section or breakwater near outer end of roker 

PIER. SUNDERLAND 

chalk; and (he expi'nse and delay are enhanced w'here (he bottom 
is hard rock. In constructing two breakwaters at the entrance 
to Aberdeen harbour on a bottom of granite, in 1870-77, bags of 
freshly mixed concrete were laid on the sea bed; and these bags, 
by adapting them.selves to the rocky irregularities, obviated level¬ 
ling the bottom. The bags each held 50 tons and were deposited 
from hopper barges towed out to the site. They were used for 
the construction of the breakwaters up to low water, mass con¬ 
crete being employed for those iiorlions above that level. Bags 
holding 100 tons were used subsequently at Newhaven in con¬ 
structing a breakwater on a chalk foundation. Still later the two 
breakw’aters sheltering (he approach to (he River Wear and the 
Sunderland docks were built, on a sea bed of marl rock, with a 
foundation mound of (oncrete in bags holding 56 to 116 tons 
dcpo.sited from hopper barges. The more exposed northern 
(Roker) breakwater (fig. 27) is devoid of a parapet, the deck 
being lift, above high water. The south breakwater has a fiarajiet 
wall. Bag work was also used in constructing the superstructure of 
the eastern breakwater of Bilbao harbour below low water, where 
the rubble mound is of moderate height; but this application of 
the system appears less satisfactory, as settlement of the super¬ 
structure on the mound would produce cracks in the set concrete 
of the bags. 

Caisson Monoliths. —Caisson monoliths have al.so been u.sed 
in constructing the foundations of upright wall breakwaters, and 
some of the Heligoland moles, demoli.shed after the World War, 
were built on this .system (see Inst. C.E., vol. 2.?o, 1926} 

Caissons, sunk by means of compressed air through (he over- 
lying sand and gravel into a foundation of hard chalk, were em¬ 
ployed in constructing (he lower portions of the vertical walls of 
the breakwaters at Dieppe where the tidal range is 30ft. at 
springs. 

GENERAL 

Block-setting Cranes. —The blocks used in breakwater con¬ 
struction are often laid in place by overhanging, block-setting 
cranes, called “Titans,” which travel along the completed portion 
of the breakwater and deposit the blocks in advance on the 
mound levelled by divers. The cantilever superstructure of the 
Titan crane is supported centrally on a ring of rollers, set on the 
top of the travelling pedestal or portal, so that it can revolve and 
pick up blocks from behind the crane and deposit them at the side 
of the breakwater as well as in advance of the finished work (fig. 
9). The large Titan at Peterhead depo.sits 50-ton blocks at a 
maximum radius of looft.; that used at Fishguard had a radius 
of 125 feet. Titans are generally preferred for block setting by 
British engineers and have the important advantage, in exposed 
situations, that they can be moved back into shelter in stormy 
weather. The weight of the Titan also contributes to the con¬ 
solidation of the rubble mound. When a Titan crane has been used 
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in the building of a breakwater it should be retained, on the com¬ 
pletion of the work, in some convenient position, as well as per¬ 
manent rails for its travel along the breakwater. I'he crane is 
then available for use if repairs have to be carried out involving 
the lifting of large blocks. Such maintenance work mast always 
be anticipated in the case of breakwaters of the mound and 
composite types. 

Gantry cranes (called “Goliaths”) travelling on temporary 
staging, are sometimc.s employed for block setting when the depth 
of water is not too great. As several cranes can be employed at 
(he same time more rnpid progress can be made than with a sin¬ 
gle Titan crane working at the end of a breakwater; but the ex¬ 
penditure on plant and staging involved by this method of con- 
struelion is rnueh gre.itcr than when a Titan crane is used. At 
many Mediterranean and other ports, where a continuance of 
calm seas over consitlerable periods of time i.s usual, lloating plant 
is commonly employed for block setting. 

Breakwater Heads. —The end of a breakwater is frequently 
subjected to intense scour which may extend to a considerable 
depth. The foundations of a superstructure wall at the head of 
a breakwater are therefore sometimes placed at a lower level than 
the rest of the work: the base of (he siipcrslnuiure is often made 
wilier; and the rubble mound, if there be one, i.s exlended and the 
protection by apron blocks increased. Moreover, in solid block- 
work construction some special means must be adopted to tini.sh 
off and protect the concrete blocks where (he ordinary section of 
the work terminates. 

Various methods have been adopted for the coast ruction of the 
hend.s of breakwaters. In some ca.ses large steel caissons, cinular 
or rectangular in jilan. have been sunk on or into the sea bed or 
mound to form a foundation lirought U]) above water level and 
.afterwards filled with concrete hloikwork or ma.ss loncrelc. The 
hlockwork of the main portion of the breakwater is subsecjuently 
built up to, and makes junction with, the cai.sson head. The head 
of the ('olombo .south-west breakwater is an early instance of a 
steel cai.s.son founded on a rubble mound; and a circular steel cais- 
.son sunk to below .sea-bed level was used for (he head of (he 
north sheltering arm at Madras (see I'roc. Inst. C.E., Selected 
papers, 1926). In other instances reinforced concrete caissons have 
been emiiloyed instead of steel caissorcs. Where cais.sons are not 
used the end of the breakwater is often built of specially con¬ 
structed and keyed blocks in (he form of a roundhead or some 
other enlargement of the normal section. 'I'his plan i.s commonly 
adopted in the construction of upright wall breakwaters on firm 
foundations siuh as the Dover breakwaters and the north pier at 
Tynemouth described in the preceding section. It has also been 
used in the Gibraltar moles (see Eroc. Inst. C.E., vol. cxrvii.. 
1914) completed in i()05. 

Some form of lighthou.se (g.v.) or jiort light for the guidance 
of mariners is usually established on a breakwater head. 

Parapet Walls.-—It has been the general practice to provide a 
shelter or parapet wall on the sea face of breakwater sut>erstruc- 
tures. In many cases a tunnel-way or passage is formed in the 
parapet for accc.ss in stormy weather to the light at the head 
of the breakwater. In several important examjiles, however, such 
as the island breakwater at Dover and the Colombo western break¬ 
waters, no parapet wall is provided. Moreover, sheltered access 
can be provided by a suliway under the deck of the breakwater 
as at Sunderland. In siiecfial cases where a breakwater has to 
serve as a quay, like the Admiralty pier at Dover, a high parapet 
wall is essential; but in most cases, in order to increa.se the sta¬ 
bility of the structure, it would seem advisable to keep the para¬ 
pet very low or to clispen.se with it altogether. This course i.s par¬ 
ticularly expedient in very exposed sites, as a high parapet intensi¬ 
fies the shock of the waves against a breakwater and their erosive 
recoil. 

Small Breakwaters. —The breakwaters and iirotcctive piers 
which are constructed at Binall harbours such as fishery harbours 
and ports of secondary importance arc frequently built in com¬ 
paratively .shallow water and sheltered jiositjons. In their con¬ 
struction the principles which have been set out in the foregoing 
paragraphs are applicable, mutatis mutandis. Many small upright 
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wall breakwaters have been constructed in a moderate dei>th of 
water on a hard bottom of rock, chalk or boulders, by erecting 
timber franiiriji: in suitalile lerij^ths, lining it itiside with jute cloth 
and then depositirm' 'fincreU' behew low water in clo.sed ho{)pcr 
ski[)s 'Idle fiortion ot the breakwater above low water is then 
raised by tide work with mass concrete or masonry. 

A form of breakwater, frecjuently adopted in past times for 
(omjiaralicclv .shelterc-d (xisitions in no threat depth of water 
W'here the sea f)ed comisted of s;md or other soft material, is the 
( ribwork pier, d'his tvpe of structure was commonly formed of 
two rows of limber pilc-s drmen in the sea bed and conneclecl to- 
>,M'lhc'r by lies or br.ic in^:, to whic h wcTe ti.xed horizontal limher 
runners with sjjaces between them 'I'he c rih so formed was tilled 
in with lari'c- stone rubhle. 

Cost of Breakwaters..The exfiense involva-d in the construc¬ 

tion of breakw.ifers varic-s w'ifhin wide limits The deptrea* of expo¬ 
sure' of the .site; the depth of watc-r; the facililicss for obtaininj^ 
materials and labour and their cost, vary so much in different 
cases as to make corniiarison fallacious The followinK fij,'ure.s of 
the- average cost jier lineal foot of typical hrc'akwaters illustrate 
the wide variation. It should lie nolc-ci that from to loo'd 

must be addeil to pre-W'ar cost tiKurc's to make them comparable 
with post -war conclil ions 
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Time Occupied in Building Breakwaters. —The construc¬ 
tion of most of the breakwaters described in (his article has occu¬ 
pied many years; sometimes twenty and even thirty or forty 
years. An advance of 150 or jooft. in (he course of a season's 
work i.s often rcK-irded as .satisfactory, (ienerally siK-akiiiK an 
increase in the rale of huildin^i; involves a larger expenditure for 
a given length of structure. 

ItiniiooHAncY.- I'or cencral principles of desitrn and descriptions 
of Kith (cnliire ionstnn tion srr E. E. \'ernon-Harcourt, Harbours 
(iru! Docks (.i vol.s. Oxford, 1SS5) ; T. Stc'venson, The Dcsif^n and 
Construction of Harbours (18.SC)); W. Shield, Harbour Constrmtion 
(iSoO ; Quinette de Rocheinont, Cours cic Travaux Maritimt s (,< vols. 
1000): C. de ('ordenioy, Lrs Torts Modernrs (2 vols. Jooo) ; and, 
particularly tor Italian hreakwaters. Torts Maritimes de TItalie (Milan, 
1005; I' lc nch and Italian eds ). (i. de Jolv and C, Larciche, Travaux 
Maritime'S, vols. i, and ii (kmi is a ijood modem work. Bry.sscm 

('unninKfiatn, Harbour linaineerini^ (3rd C'd., 19^8), also contains 
references to more recent work. The writings of Smeaton, Telford 
and Sir John Rennie are of groat historical interest in connection with 
early const ruction. 7 'he Troceedini^s of the International Navigation 
Congre.ssc.s include many important papers on brcakxvater design and 
construction, especially those of the congresses at Milan (10th, 1905}, 


; Philadelphia (12th. 1912) and Cairo (14th, 1926). A good and well 
j illu'.trated description in Engli.sh of earlier Italian lircakwatcrs i.s 
I E. Euiggi’s Recent Brcaku'cilers in Italy (Int. Maritime Congress, 
Eondon, 1893). E. Quellennec’s Memoir (I. N. Cairo. 1926) is 
an e.xd-ilent resume of modern ('ontinental practice, ('ompletc biblio¬ 
graphic list.s are i.ssuc-d iicriodically tsime 190S) by the International 
■A.ssociation of Navigation Congresses, Brussels. See also Troceedings 
hut. C.E. and Memoires, Socielc- des Ingenieurs Civils de France. 

(N. (i. G.) 

BR^AL, MICHEL JULES ALFRED (i8,?.’-iqi5C 

French philologist, was horn on March 2(1 1S32, at Landau in 
Rhenish Bavaria, of French parents, and died in Paris on Nov. 25 
1(115. After studying at Weisseiihurg. Metz and Paris, he entered 
(he Rcole Normale in 1S52. In 1857 he went to Berlin, where he 
studi(al San.skrit under Bopp and Weber, On his return to France 
Breal entered the department of oriental mss. at the Bibliothcque 
InipiTiale. In 1S64 he became jirofe.ssor of comiiarative grammar 
at the College de France 

His prinfifial v/orks are L’T.ludr des originrs de la religion Zoroas- 
trienne (i8(>2); Henule et Cnrns (iShi), in wdiidi he disputes the 
[irinc ijiles of (he symbolic sc hool in the interpretation o( myths; 
I.e Mvthe d’Dedipr (1X0.}); /-cs 'Tables Euguhines (1875); Melanges 
de mythologic et dr linguistiqur (jiul ed., 18S2) ; Dictionnairr etymo- 
logiquf Titin (1885); Essai de Semantique (1807), on the significa¬ 
tion of words, translated into Fnglisli h\’ Mrs. IE Cus(, vvitli preface 
by J. P. Postgate. 

BREAM {Ahramis hrnmci), 
a carplike fish W'ith a dee[). com¬ 
pressed body and a long anal tin. 
It is found in the rivers of 
Europe and northern Asia, in 
lakes and sluggish streams; the 
record weight for England i.s i 7 
Jh, A related species, the While 
WHICH ARE EXCELLENT FOOD FISHES Eicam (A. hUccii) is inuch 
smaller. The name i.s also given 
to the Sea Breams {Sparidac) and in the United Stales to the 
golden shiner (,-l. chrysolcucus) and others of the carp family. 

BREAST, (he term pro{)erly confined to the external project¬ 
ing part.s of the thorax in females, which contain the mammary 
glands (for anatomy, and di.sca.se.s, scr Ma.mmaky (Iland); more 
generally it is used of the external part of the thorax in animals, 
including man, lying between the neck and the abdomen. 

BREASTED, JAMES HENRY (1865-1935), American 
orientalist and historian, was horn at Rockford, 111 ., on Aug, 27, 
18(15. After graduating from North-western college (now North 
(.'entral college) in 1888 he studied at Chicago theological semi¬ 
nary, \’ale university and the University of Berlin. Beginning at 
the University of Chicago in 1894 as an assistant in Egyptology, 
he became profes.sor of Egyptology and Oriental history in 1905, 
and director of the Oriental museum. He then directed an archae¬ 
ological expedition in F^gypt and the Sudan (1905-07). Mean¬ 
time, by commission of (he royal academic's of (Ierman>’ in 1900, 
he had bec'n appointed on a mission to the museums of Europe 
to coijy and arrange the Egyptian inscriptions in those museums 
for the tir.st exhaustive Egyptian dictionary. In 1919. with funds 
supplied by John D. Rockefeller, Jr., he organized the Oriental 
institute at the University of Chicago as a scientific laboratory, 
the (ir.st of its kind, for investigating the early career of man and 
studying the history of ancient civilization. As first director of 
the institute he led an expedition to the Near East in 1919-20, sub¬ 
sequently organizing a serie.s of five expcditicms extending from 
the Black sea to Upper Egypt, with hcaclquartcr buildings in Asia 
Minor (Hittite expedition), Palestine (Armageddon expedition) 
and Luxor (Epigrajihic ex[)cdition ). He was editor of the institute's 
publications, appearing in three series. As a result of his represen¬ 
tations to John D. Rockefeller, Jr., in 1925. the latter authorized 
him to offer the Egyptian Government the sum of $10,000,000 
for establishing an Egyptian museum and an archaeological re¬ 
search institute in Cairo. Although never declined, the acceptance 
of this offer was so delayed that it wvis consequently withdrawn. 
In 1927 he drew the same donor’s attention to similar needs in 
Palestine and was authorized to offer the Palestine Government 
the sum of $2,000,000 for a new archaeological museum at Jerusa- 
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lem. This offer was accepted and the gift was duly made. In 
igi9 he was elected president of the American Oriental Society, 
and in 1927 president of the American Historical Association. 

He has published, among other works, Dc Hyntnis in Solemn suh 
Rege Amenophide IV., Conceptis (1804) ; A A’cic- Chapter in the Life 
of Thulmose III. (1900); Ancient Records of Egypt (iQoh-o?) ; .4 
Hist or V of Egypt (1906; also French, German and Russian editions, 
and editions for the blind) ; The Monuments of Sudane.'.e Nuhia 
(1908); Development of Religion and Thought in Ancient Egypt 
(1912; French and German translations in preparation); Ancient 
Times (1915; also Swedish, .Arabic and Malay editions), re-edited as 
'J'he Conquest of Civilization (1926); Survey of the Ancient IVorld 
(i()i9) ; History of Europe, Ancient and Medieval (with J. H. 
Robinson, 1920) ; The Oriental Institute—A Beginning and a Program 
(1924); Oriental Forerunners of Byzantine Painting (1924); The 
Conquest of Civilization (192G). 

See George Ellery Hale, “The Work of an American Orient alLst," 
Scribner's Magazine, vol. Ixxiv., p. 392-404 (1923)- 

BREASTPLATE, in ancient armour, a plate of iron, steel 
or other metal, so fastened to protect the wearer’s chest and front 
of the body in battle. Breastplates are still worn by the lIou.se- 
hold Cavalry in full dress, c.g., when on duty at the Horse Guards, 
London. 

BREASTWORK, in military language, artificial cover from 
€Miemy lire built up of logs, .sandbags, etc., above ground level. In 
swampy ground or woods it is commonly employed instead of 
trenches. 

BREAUTfe, FALKES DE (d. 1226), military adventurer, 
was one of (he foreign mercenaries of King John of England, 
from whom he received in marriage the heire.ss of the earldom of 
Devon. On the outbreak of the Barons’ War (1215) the king 
gave him the sheriffdoms of six midland shires and the custody of 
many castles. In 1217 he heljjed the royalist party of Henry III. 
to win a decisive victory at Lincoln, over Louis, the k'rench 
claimant to the throne. But after the death of William Marshal, 
earl of Pembroke, Palkes joiiual the feudal opposition in con.s|)ir- 
ing against the justiciar, Hubert de Burgh. Deprived in 1223 of 
most of his honours, he took p>art in a rebellion in 1223-24. In 
1224. he went into exile. He failed to obtain a pardon through the 
mediation of Pope Plonorius III. and died at St. Cyri.ic in 122O. 

Bnu.iooRAi-iiY.— See Shirley, Royal Letters, vol. i.; the Patent and 
Close Ridls; Pauli, Geschichte von England, vol. i., p. 540-545. 

BRECCIA, in petrology, the name given to rocks consi.sting 
of angular fragments embedded in a matrix. They may be com¬ 
posed of any kind of material, and the malrix, which usually 
corres):)onds to some extent to the fragments it enclo.ses, may be 
siliceous, calcareous, argillaceous, etc. The distinctive character 
of the group is the sharp-edged and unworn shapes of the frag¬ 
ments; in conglomerates the pebbles are rounded and water-worn. 
Breccias may originate in many w'ays. Some are formed by 
ordinary proct.-sses of atmospheric erosion; frost, rain and 
gravity break up exposed surfaces of rock and detach pieces 
of all sizes; in this way scrca-s arc formed at the bases of cliffs, and 
barren mountain-tops arc covered with broken debris. If such 
accumulations are changed into hard rock by pressure cementation 
they make typical breccias. Caves, coral reefs and volcanic regions 
are other frecjuent sources. 

Another group of breccias is due to crushing; these arc pro¬ 
duced in fissures, faults and veins, below the surface, and may 
be described as “crush-breccias” and “friction-breccias.” Very 
important and well-known examples of this class occur as vein¬ 
stones, which may be metalliferous or not. A fis.surc is formed, 
probably by slight crustal movements, and is subsequently filled 
with material deposited from solution (quartz, calcite, barytes, 
etc ). Very often displacement of the walls again takes place, 
and (he infilling or “veinstone” is torn apart and brecciated. It 
may then be cemented together by a further introduction of 
mineral matter, which may be the same as that first deposited or 
quite different. Other crush-breccias occurring on a much larger 
scale arc due to the folding of strata which have unequal plastic¬ 
ities. Great masses of limestone in the Alps, Scottish highlands, 
and all regions of intense folding are thus converted into breccias. 
Cherts frequently also show this structure; igneous rocks less 
commonly do so; but it is perhaps most common where there have 
been thin-bedded alternations of rocks of different character, such 


as limestone and dolcrile, limestone and quartzite, .shale or phyllite 
and sandstone. Eaull-breccias closely resemble vein-breccias 

A third group of breccias is due to movemeirt in a partly ton- 
solidated igneous rock, and may be called “tluxion-breccias,” Lav.a 
streams, especially when they consist of rhyolite, dacile and some 
kinds of andesite, may rapidly solidify, and tlnai become exietal- 
ingly bridle. If any part of the mass is still liquid, it may break 
up the solid crust by pressure from within and the angular frag¬ 
ments arc enveloped by the tluid lava. When (he whole lomes to 
•st and cools, it forms a Ivpical “volcanic fluxion-breccia.” 

(JS.F.) 

BRECHIN, royal and small burgh, Angus (Forfarshire), 
Scotland, on the left bank of the South Esk, 7;,* mi. W. of Mon¬ 
trose, a station on the loop line of the L.M S.K. from Forfar to 
Bridge of Dun. Fop. (193S ) 6.615. Area, 1 si].mi, Brechin was the 
site of a Culdee abbey. The Danes are said to have burned (he 
town in 1012. Daxid 1 erected it into a bishopric in 1150, and it 
is still a see of the F.piscopal Church of Siotland, In 1452 the earl 
of Huntly cru.shed the insurrection led by the earl of Crawford 
at the battle of Brechin Muir, and in 1645 the town and castle 
w'ere harried by the rnarque.ss of Montrose. James VI. gave a grant 
for a hospital; this still supplies funds for charity. No trace re¬ 
mains of the old walls and gates. Ancient structures include a 
very early tw-o-arihed stone bridge, Holy 'Frinity cathedral (13th 
century) much altered, and near by a round lower built about 
,A..i). 1000. It is 86;Jft. high, has at the base a circumference oi 
50ft. and a diameter of i6ft., and is capped with a hexagonal 
.spire of 18ft., which W'as addtal in the i5lh century. This tyiie of 
structure is common in Ireland, but the only Scottish examples 
are those at Brechin, Abernelhy in Perthshire, and Egilshay in 
the (Jrkneys. Brechin castle played a prominent j)arl in the 
Scolti.sh War of Indeirendence. In 1303 it withstood for 20 days 

siege in force by the English under Edward 1 ., surrendering 
only whiM) its governor, Sir Thomas Maule, had been slain, h’roni 
the Maule family it descended to the Dalhousies. Its library 
contains Burns’ corresiumdence with Gi'orge Thomson and sev¬ 
eral cartularies, including those of St. Andrew's and Brechin. Jn 
(he Vennel (alley or small street) are ruins of the tmiison du'u or 
hospitinvi, foimded in J25() by William of Brechin, The indus¬ 
tries include limm manufai lures and flax-spinning, bleaching, 
rope-making, distilling, iron-founding and papi^r-making. Brechin 
unites with Arbroath, Forfar, Bervie and Montrose to return one 
member to parliament. 

BRECKENRIDGE, a city of northeastern Texas, U.S.A., 
no rni. W. of Fort Worth; the county seat of Sti;phens county. 
It is on federal highway 80 (alternate) and is served by the 
Cisco and Northeastern and the Wichita Falls and Southern rail¬ 
ways. The population in 1920 was 1.846; in 1930. 7,569; in 1940. 
5,826 by federal census. It has large manufactories related to 
the petroleum industry. The city was settled in 1876 and in¬ 
corporated in 1919. 

BRECKINRIDGE, JOHN CABELL (1821-1875), Amer¬ 
ican soldier and political leader, was born near Lexington, Ky., 
on Jan. 21, 1821, He was a member of a family prominent in the 
imblic life of Kentucky and the nation. His grandfather, John 
Breckinridge (1760-1806), was a United Stales senator from 
Kentucky in 1801-05 and attorney-general in President Jefferson’s 
cabinet in 1S05-06. 

John Cabell Breckinridge graduated in 1838 at Centre college, 
Danville, Ky., continued his stufiies at Princeton, and then 
sUidied law at Transylvania university, Lexington, Kentucky. He 
practi.sed law in Frankfort, Ky., in 1840-41 and in Burling¬ 
ton, la., from 1841 to 1843, and then returned to Kentucky 
and followed his profession at Lexington. In 1847 he went to 
Mexico as major in a volunteer regiment. In 1849 he was elected 
a Democratic member of the Kentucky legislature; in 1851- 
55 he served in the national House of Representatives. In 1856 
he was chosen vice-president of the United States on the Buchan¬ 
an ticket, and although a strong pro-slavery and states rights man, 
he presided over the Senate with conspicuous fairness and impar¬ 
tiality during the trying years before the Civil War. In i860 he 
was nominated for the presidency by the pro-slavery seceders 
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tr«)m tilt; 1 democratic national convention, and rcct-ived a total 
oi 7.; electoral votes. A.s vice-president and presiding officer of 
Iht; Senate, it was his duty to make tlie ofticial announcement of 
the election ol his o|iponcnl, Lincoln. He succeeded John J. Crit¬ 
tenden as triited States senator from Kentucky in March iSGi, 
hut having suhsecpjently critc'red the; Coniederate service- he; was 
expelled from Ihc^ Senate- in Dec. jsGi. As bri^Mdier-general he; 
eomniancled the ('oute-derate rei-erve at Shiloh, and in Au>'. 1862 
he hcearne niaje)r-Re-neraJ. (Jn Aut; 5 he was repulsed in his at¬ 
tack on iJalon Kouk<;. hut he won distinction at Stone River (Dec. 
ti, i«t)2-jaii. J, i8()^). He took part in the hat 1 le of Chie kamaUKOi, 
elefe-atc-ei Cen fraii/. Sic'd a* .\c-wrn;irkef, \ a , on May 15, 18G4, 
anci thcTi joined l^e'e and look jiarl in the battles of ('old Harbor 
June I ancI 3. In the autumn he C)peraleel in the Shenandoah Val¬ 
ley, and with Larly was clefeateel by She-ridiri at Winchester on 
Scfil. If) In Jan. iHtiq he hc-camc' secretary of war for Ihc^ Con- 
fecierafe States At (he close of the war he* escaped to Cuba, anci 
thence to Lurojie. In i8C)8 he returnee) to the; I'nilc-d States and 
resumed the prnc tic c of law at Lexinf'ton, Ky , where- he died on 
Mav r;, iS;-; 

BRECON or BRECKNOCK (ABERHONDDU), 

cathedral town, iminiciiial horouKh and cajcital of Rreconshire, 
Wales, hop fest. Tf),t8) S.t"/). Area, 448 sq.mi. It is at the con- 
riuence of (he Honddu with the- Csk ncsir the centre of the county 
It.s site commands routes from liuillh in the- north, Llandovery in 
the veest. Merthyr and Crickhowell in the south, and Kniphton 
and Hay in the east. Alioiit mi. W. of the (own is the Roman 
station known ti.s “Y (laer” and as is oftc-n the case, Brecon has 
continuecl the imfiortance of (he nodal site selected by the Ro¬ 
mans. From (he ruins of the Roman fort, it is said, Bernard de 
Ncwmtirch huill the oripinal Norman castle in ioc)2. Its history 
was a slorm>' cine as was the' case with all ca.stles that were out¬ 
posts near the Welsh hills Bernard subsequently founded, near the 
castle, (he Benedictine- priory of St John, which he endowed and 
con.stiluled a cell of Mattie abbey. Nolhinp rcmiains of the oripinal 
church (‘xccfit jiortions of the nave walls, hut the rehuildinps ol the- 
first half of the i dli century and of the* Kjlh century pave- beauti¬ 
ful Ivirly F-aiplish and decorated additions :ind made (he edifice one* 
of the- liriest cliiirches in Y'alc-s. In lo.y^ it was made the cathe¬ 
dral of I lie newly c'orist itiil*-ci cliocc-se of Sw-ansca and Brc'c cm. 

Around the oripinal cattle and priory a small mc-cliaeval town 
prew up, and it.s itdiafiilants received a seric.'s of charters from (he 
dc Bohun.s, into which family the castle and lordship ])assed, 
the c-arlic-st n-conlc-d charter bcinp pranted by Humphrey. 3rd earl 
of Hereford. A Dominican fri.iry w-as c-.stablislied southwc.st of the 
town and was refounded b>- Henry \dll in 154- ‘'*s it collepiate 
church and school; it is now- known ns Christ’s collepe and is one 
of the two public, schools in Wales, the other being Llandover>-. 
The nodal site of the town offered sjx'cial facilities durinp Tudor 
economic clevc'lopments for eslabli.sliment of trade guilds as w-ell 
as a Guild hall, 'rhere were formerly five, guilds, the chief indus¬ 
tries beinp cloth and lc-;i(her manufacture. 'Die town became one 
of the.chief centres of trade in South Wales. There are now a 
monthly fair and further fairs monthly from May to December. 
There are five ancient fairs for stock, and formerly each of them 
was jircceded by a leather fair. Further charters were pninted by 
Mary in 1536 and apain by Fdizabeth. Brecon destroyed its castle 
to preserxe its neutrality durinp the Civil Wars. I’he sub.se- 
queiit centuries were periods of social life and bustle for the now 
important ca[)iial of the coutily. The borough came under the 
Municifial Corporatiems act in 1835. A college for the training 
of Congregational ministers was established in 1S69. 

By a statute of 1535 Brecon elected a member to represent it in 
parliament, a right it retained until it was merged in the county 
representation in 1885. It is now ('since ic;iS^ merged in the rep¬ 
resentation of (he joint counties of Brecon and Radnor. 

BRECONSHIRE or BRECKNOCKSHIRE, an inland 
county in south Wales, and fourth largest in all Wales, bounded 
on the northwest by Cardigan, on the north and northeast by 
Radnor, on the east and southeast by Monmouth, on the south 
by Glamorgan, and on the west by Carmarthen. Area, 733.3 sq.mi. 
Physical Conformation.— With the exception of the Vale 


of Csk at Crickhowell the county is almost encircled by moun¬ 
tains. To the north a range of barren hills, known as Mynydd 
Epiiynt, stretches right across the county in a north-easterly 
direction towards Builth, beginning with Mynydd Bwlch y Groes 
(1,450ft.) near Llandovery. These hills are compjosed of the 
oldest rock.s in the county, the Llandeilo shales, wath their 
volcanic outflows (often containing mineral springs, as at Llan- 
wrtyd and Builth) as well as the Bala beds, which, with the suc¬ 
ceeding lower and upper Llandovery shales, sandstones, and con¬ 
glomerates, form the spiarsely jM^pulated sheep> walks of the north 
part of the county. To the south-east of this region a narrow 
outcrop of Llandovery, Wenlock, and Ludlow sand.stoncs and 
mudstones follows. The remainder and greater ptart of the county 
is occupied by the gently inclined old red sandstone, largely hill 
country, the highest point of which, north of the Usk. is Pen y 
Gader (2,(>24ft.) between Talgarth and Llanthony, where the 
lower marls and cornstones of the old red sandstone form (he 
much dissected plateau of the Black mountains. The ring of hills 
is continued south of the Usk by the Brecon Beacons, compiosed 
mainly of the conglomeratic upipx-r beds of the old red sandstone, 
wealhererd into many escarpiments and plateaux. The highest 
point is Pen y Fan or Cadair Arthur (Arthur’s Chair) (2.010(1.). 
In the extreme south-west of the county the ring of hills is com- 
plet(-cl by the (Uirmarthen \'an, the highest pioint of which. \'an 
Brycheiniog (2.(j32ft.), is in the county. The extreme .southern 
boundary is formed by the scarps and moorlands of the carbon¬ 
iferous limc.stone and millstone grit, while the lowest beds of 
the coal measures (much folded) are reached in the upp)er Tawe 
and Neath valleys and near Brynmawr. 

Drainage System. —The most distinctive feature of the drain¬ 
age system is the valley of the Usk. The river rises in the Car¬ 
marthen Van in the west and (lows nearly due east, dividing the 
county into two nearly ecjual p^ortions, It also collects numerous 
streams from the Beacons on the south and the ICppiynl in the 
north. The- most imimrtant tributary streams arc the Tarell and 
the Honddu. The confluence of the latter with the Usk marks 
the site of Brecon—the county (own. Another river of the east¬ 
ward drainage is the Wye, which forms the northern lioundary 
of the county from Rhayader to Hay, A i.)ortion of the upper 
'Powy, flowing north-east to south-west, following the line of the 
F.ppynl. forms the county boundary on the north-west. The 
southern section has the upper reaches of the Taff, Neath, and 
'Pawe, all of which ultimately flow southwards to the Bristol 
channel as paart of the general south and south-westerly drainage 
.-system of Wales. There is evidence that the region w'as heavily 
glaciat(-d, and much boulder clay is found in the lower valley 
land.s and striated px'bbles and boulders occur at a great height 
on the Black mountains. The porous rocks of Breconshire consti¬ 
tute one. of the. best water-piroducing areas in Wales, and many 
industrial centres arc sui>p)Iied from reservoirs in this county. 

History.—As usual the earliest remains of man are on the 
high ground. Later the U.sk and Wye valleys became e.spccially 
impiorlant as ways through the mountains from the English 
border. On the spurs of the moorland overlooking the valleys 
are many hill-lop campes. An interesting site is the artificial 
island in Llangorse lake (Llyn Safaddan) in the east of the county 
at the foot of the Black mountains, where traces of lake dwell¬ 
ings w'ere discovered in i86g. The conquest of the district by 
the Romans was effected about a.d. 75-80. Their main purpose 
was to keep opx'U valley lines of communication through their 
fortified nodal .sites, such as the one three miles out of the 
pxesent town of Brecon excavated in 1925-26 by the officers of 
the National Museum of Wales (see Y Cymmrodor, vol. xxxvii., 
1026). Smaller forts were established on roads leading from this 
fort towards Neath and Crickhowell. (Jn the depjarture of the 
Romans, the hill tribes and other raiders seem to have regained 
possession of the Usk valley under Brychan, who became the 
ance.stor of one of the three chief tribes of hereditary Welsh 
saints. His territory (named after him Brycheiniog, whence 
Brecknock) lay wholly east of the Eppynt range, for the lord- 
ship of Buallt, corresponding to the modern hundred of Builth, 
to the west, remained independent, probably till the Norman 
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invasion. Most of the older churches of central Brecknockshire 
were founded by or dedicated to memlx'fs of Brychan’s family. 

From the middle of the Sth century to the loth, Brycheiniog 
proper, with its valley-ways open to the Engli.sh plain, often bore 
the brunt of Mercian attacks, and many of the castles on its 
eastern bord<‘r had their origin in that period. Subsequently, 
when Bernard dc Newmarch and his Norman followers obtained 
possession of the country in the last quarter of the nth cenlur>\ 
these were converted into regular fortresses. Bernard himself 
built a castle at Talgarth on the Upper Wye, but in looi he 
moved southwards and, having defeated Bleddyn Ab Maenarch, 
he established himself at Brecon, which he made his caput 
baroniac . Brycheiniog was then converted into a lordship marcher 
and passed to the FitzWalter, the de Braose, the Bohun, and the 
Stafford families in succession, remaining unaffected by the 
statute of Rhuddlnn (1282), as it formed part of the marches, 
and not of the principality of Wales. 

The Irfon valley, near Builth, was, however, the scene of the 
last struggle betwi'en the English and Llewelyn, who in 1282 
fell in a petty skirmish in that district. Raids from the hills were 
frequ(“nt and Glyndwr (Glendower q . v .), at the head of a band 
of tribesmen, marched to Brecon in 1403. 

Upon the attainder of Edward, duke of Buckingham, in 1521, 
the lordship of Brecon with its dependencies became vested in 
the Crown. Jn 1536 it was grouped with a whole .series of petty 
lord.ships marcher and the lordship of Builth to form the county 
of Brecknock with Brecon as the county town, and the place for 
holding the county court. The most importanl mediaeval monas¬ 
tic bouse was the priory of St. John the Baptist, founded by 
Bernard de Newmarcli at Brec on in tlie iith century. 

This county became famous for its wool in the later middle ages 
and attracted large numbers of continental weavers at different 
times, some of whom were refugees forming part of an intellectual 
elitr . John Fenry (1559-03), born at Llangammarch in the 
norlh-w(\st of the county, was typical of the spirit of I*uritanism 
that characteri/A'd this region, which developed strong points of 
view in religion, as is shown by the early importance of the 
Quakers and later of the Baptists. Later Howell Harris (1714- 
73), one of the most fiery leaders of the Methodist revival, was a 
nati\’c of the county. 

Industries.—The county’s one-time agricultural prosperity is 
indicated by an agricultural society dating from 1755, the oldest 
in Wales. Agriculture i.s still the chief occupation, and the county 
is chiefly pastoral. The breeding of cobs and ponies, as in Cardi¬ 
ganshire, is also important. The upper reaches of the Swansea and 
Ncalh valleys are important areas on the anthracite coalfield, 
while bituminous coal is mined in the south-east corner near 
Brynmawr. There arc also limestone, fire clay, and cement works 
on the outcrop of the carboniferous limestone. 

Railways and Communications,—The L.M.S.R. from 
Craven Arms to Swansea and from Hereford to Swansea runs 
through the county, effecting junctions with the G.W.R. at Builth 
(old Cambrian line). Three Cocks (mid-Wales line), Talyllyn 
(Merthyr and Newiiurt line), and at Colbren (Neath and Brecon 
Une). Brynmawr in the south-east is connecleil by L.M.S.R. 
with Aliergavenny and with Pontypool and G.W.R. with Newport. 
Brecon is also connected with Newport by the Brecknock and 
Aliergavenny canal (35m ), which was completed in 1801. The 
Swansea canal and that of the Vale of Neath have also their north¬ 
ern terminals in the county, at Ystradgynlais and Abernant re¬ 
spectively. The main roads are probably the best in south Wales, 
and nodal .sites such as Brecon and Builth arc coming into promi¬ 
nence in this respect. There were 1,160 mi. of roads in 1942. 

Area and Administration.—The area of the administrative 
county is 733.3 sq.mi. with a population (est. 1938) of 53,060. 
Wartime movements caused an increase of 10% between Sept. 
1939 and Feb. 1941. The only municipal borough is Brecon, which 
is the county town, pop. (est. 1938) 5,136. The other urban dis¬ 
tricts are Brynmawr (6,622), Builth Wells (1,508), Hay (1,362) 
and Llanwrtyd (662). The county forms part of the south Wales 
circuit and the assizes are held at Brecon, It has one court of 
quarter sessions and is divided into ten petty sessional divisions. 
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j There are 89 civil parishes, while of the ecclesiastical parishes or 
districts w’holly or in part within the county all but three were 
until 1923 in the dioce.se of .St. David's but are now in the newly 
constituted diocese of Swansea and Brecon, the remaining three 
lieing in the diocese of Llandaff. Brecon is the site of the new 
cathedral. The county i.s not du’ided for ixirliainentary purposes 
and until igiS returned one member to parliament; since that date 
its representatiun is merged with that of the county of Radnor. 

BREDA, town, province of North Bralvmt, Holland, at the 
contluence of the canalized rivers Merk and Aa. I’op. (1940) 
50,793. Breda wais in the irth century a direct t'lef of (he Holy 
Roman empire, its earliest known lord lx*ing Henry 1 . (1098- 
1125), in whose family it continued, until Ali.x, lieiress of Philip 
(d. 1323 ), .sold it to lirabant. It pas.sed ultimately to William 1 . 
(iS33"S4). the first stadtholder of the Netherlands. Breda ob¬ 
tained municipal rights in 1252, hut wa.s first surrounded with 
walls in 1534 by Count Henry of Nassau, who also restored the 
old castle, originally built by John of Polanen in 1350. It 
remained until the igth century the most important of the line 
of fortresses along tlie Meuse. I'aptured by the Spaniards in 
1581, in 1590 it fell again into the hands of Maurice of Nassau. 
Its surrender to the Spaniards (1625) after a siege, i.s the subject 
of the famous picture by Vela.sque;^ in the Museo del Prado in 
Madrid. In i()37 Breda was recaptured l)y h'rediriik Henry of 
Orange, and in 1048 it was finally ceded to Holland In- the treaty 
of Westphalia. It was the residence, during his exile, of Charles 
II, of England. In 1696 William, prince of Orange and king of 
England, built the new castle. During the French Revolution, 
it was taken by Dumouriez in 1793, evacuated .soon after and 
retaken by Pichegru in 1795. In 1813, the citizens of Breda again 
made themselves masters of the town. In 1575 a conference was 
held here between the ambassadors of Spain and those of the 
United Provinces; in 1667 a pt'ace was signed by England, 
Holland, France and Denmark; and by the same Powers in 1746- 
47. The town has a fine quay, town hall and park. The principal 
Protestant churrh is a Gothic hnilrling (13th century), with a 
fine tower, and a (hoir (i.'jio). Breda was heavily bombed when 
the Germans invaded Holland in May 1940. 

BREDAEL, JAN FRANS VAN (1683-17.S0), Flemish 

painter, son of yXlexaiuler van Bredael (d. 1720), also an artist, 
was born in Antwerp. He; imitated the style of Wouwerman and 
Breughel with much dexterity. He visited England, wf4‘re he was 
well employed. There were .several other van Bredai'ls, who won 
honour as artist.s—notably Pieter (1622-1719), Alexander’s 
father, and Jozef (1688-1739). They were formerly known as 
“Breda,” but this apparently is incorrect, though it occurs as a 
signature on a picture by Jan Frans in the Amsterdam gallery. 

BREDERODE, HENRY, Viscount of (1531-1568), a 
descendant of the ancient counts of Holland, was horn at Brussels 
in Dec. 1531, and died at Recklinghausen on Feb. 15, 1568. In 
1566 he was one of the founders of the confederacy of nobles who 
bound (hemselvcs to maintain the rights and liberties of the 
Netherlands and to resist the expected introduction of the Inqui¬ 
sition by signing a document known as “the compromise.” Tliis 
document is believed to have been the work of Sanle-Aldegondc, 
wdth the assistance of Louis of Nassau and Breclerode. Brederode 
was gay and popular, reckless and generous, and one of the 
principal leaders of the movement. On April 5 of that year 250 
confederates assembled at the Hotel Culemburg and mari hed to 
the palace, led by Louis and Brederode, to present to the regent, 
Margaret of Parma, a ]x*tition setting forth their grievances, called 
“the request.” Refusing, in the following August, to take an 
oath of loyalty demanded by Margaret of Parma, Brederode made 
unsuccessful attempts to raise an army at Antwerp and Amster¬ 
dam; in April 1567 he lied to Emden, where, on hearing of the 
appointment of the Duke of Alva, he signed a second compromise 
with seven other exiles. After his death in 156S, Alva passed a 
sentence of banishment and confiscation on him. 

See M. C. Van den Hall, Heinrich von Brederode (1845). 

BREDOW, a shipbuilding district in the Prussian province of 
Pomerania, lying immediately north of Stettin (q.v.), with which 
it is incorporated. 
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BREECH, .'V rovprinj^ for the lower part of the ])ody and le^s 
The word in its proper nu'aniriK is used in the plural, and is eon- 
hnefl to a garment reaihinp' to the knees only. I'he meaning of 
“th<- hinder part of the hofiy’’ is later than, and derived from, its 
first tneaniriK; this sense ajifiears in the "breech” of a Kun. 'I'he 
w<)rd is also fouiel in "hree< hes buoy,” a slim: life-saving ap[jara- 
tus, (onsistim: of a sufiiiort of canvas breeches. 7'he ‘Tirec'ches 
Ib’file,” a name for the (ieneva Bible of 1560, is so eallecl because 
“breia hes ’ is used tor the afircuis of tji;-lea\'c‘s made by Adam and 
Kve f)ri the statje the* [ihrase a, “breeches" part is u-'cei when a 
woman play-, in male costume. “Hreechiny'" is a strap passed 
round the breech of a harne.s.-,ed horse and joinecl to the shafts to 
allow a vehicle to be backed, In inilit.ary science the word is 
user! to demote the hinder jiart of a lirearrn, conlainini: thc“ jiro- 
jcTlilc- and propellent. I p till the' middle of the* ic^th century 
the.''C‘ haci to be- iuscTled from fh(“ mu/./Je of the weapon; loading 
bv tfie brec'c h is unieersal to-d.iv for mins and all othc-r firearms. 

BREEDS AND BREEDING. A breed of domestic animals 
or cultivalc-d plants is a ttrouj) of individuals which have- been 
.seiiarated from other members of the same speu ies in their recent 
ancestry and w-hic h csvhibit a certain combination of heri*clitary 
ch.aracters considered to be- typical of that breed. Individual dc*- 
partures from breecj type- arc usually .small enough or fc-w enoimh 
that, if till the characteristics of an individual arc* considered, its 
breed can be rc-coKiiizc-d. "\’aric‘tv” is oftc-n used instc-ad of 
"brec'd” in jilant t)rec-ciiiiK. W here tireecl and variety have different 
me.mitiK.^, as in iioultry breedinj:, bn-c-d is the broackr term. 

Allhoutjh the existence ot local racc-s has bec-n recognized from 
the rc-motest time-s, lorni.il orrtanizalion of lirc-c-ds bepan in Ifrit- 
ain late in the i.Slli centiirv 'The first pultlished hc-rdbook. The 
(it'fimil Stud lUxik J(>r 'I'/iorouK/thrcd //noe.v, appeared in I7()i. 
A breed bc-itins when nu-n notice- that the animals of one- herd or 
one- comnninil v sc-em ditlc-rc-nt from othc-rs and sufic-rior for some- 
purposes, A pc-diyuee btirrier of some sort is llien raised lietwc-en 
these- ,'iniiuals and the rc-st of tlie species, so that thc*ir spe-c ial 
characteristics will not be clilutc-cl or .scatten-d by crossing them 
with other stock. 7’his is usually done by a bre-ed association 
which detincs the brec-cl idc-al and supervises rc-gistration 'I'lic- 
pecligrc-e barric-r is not alvvav s at>sohite. In some brec-cls indiv iduals 
with a little outside ancc-stry c.in be- admit Ic-d. Regret rat ion 
of inclividu.il iiedigrees is custom.iry in pun- brc-c-cls of flu- larger 
tarm anim^ils although in 5ome c.iscs, such as sheep in Brit.iin or 
.Aiistialia, rc-gistrat ion may be by lieu ks. Individual lu-digrc'es 
of poultry, "pet and fancy stock,” and ])lant^ .arc- rarely recorded 
except in the- juivatc- records of the- bret-dt-r. 

Brc-c-cls e.in bc-comc! dilfeie-nt in the following ways: (i) the 
lound.ition ;mimals includc-d when the- brec-cls were lirst org.inized 
m.iy alrc-acly be- diffc-rc-nt ; ( j) sttb.sec]uent selec tion is often di- 
rc-etc-d tow.arcl diflen-nt go.ils, since c-ach bre-c-d e.in .serva- more 
than one purpose- .and the- importance of those purposi-s v.'iries in 
clitierent type-s of farming; or (.0 the chtiiue v-ariations which 
Mt-ndt-!i.an inheritance jiermits may c.ause a gene to become 
abtmdant in one breed .and rare in another. 

'rile imiirova-nu-nt of bre-eds w.is usu.ally acec-lc-rated when con¬ 
ditions of man.agc-nu-nt ;md environme-nt were- improved, as after 
the- c-nc Insure- of the- common lands in Britain or after the pi- 
onc-ering jdiases of sc-tllement in the I’nited States were comjdeted. 
Improvement in the- environment does not (as far as is known) 
cTi-ate anv- gemiinelv new heredity, but does permit hereditary 
diffc-rences to m.anifest themselves more cl(-arly and be selected 
more accurately. 7'he incentive to improved breeding is consider¬ 
ably increased at such times, since low inherent ability is then 
likc-ly to be the m.ain obstacle to increased economic returns from 
animal breeding. 

Ac-sihc'lic desires jiricle in possessing something unique, and 
the sporting thrill of achieving a diflicuU goal, arc the main mo¬ 
tives governing the breeders of many breeds of “pet and fancy 
stock,” such as dogs, cats, pigeons, canaries, guinea pigs, mice, 
dowers, ornamentals, etc. Breeders of pigs, cattle, chickens, cer¬ 
eal grains, potatoes, etc., generally try to keep fancy points from 
influencing thc-ir choices, lest this decrease the .selection which 
could otherwise be practised for utility characteristics. 


Riijliography.—H. W. Vaughan, Breeds of Live Stock in America 
fic),C7) ; Min of Agr. and Fisheries, Bulletin 86 , “British Breeds of Live 
Stork” (lo.^x) ; M. A. Tull, Poultry Breedinf^ (1940). (J. L. Lit.) 

BREEZE. (i; A current of air Ic.ss th.tn a "wind,” which in 
turn is le.ss than a "gale.” {Srr Bl.vl'Fdrt Scalf.) 7 'he t(-rm is 
qualified in many different ways, e.g., glacial-breeze—a cold breeze 
blowing down the cour.se of ;i glacier; lake-brcezc—light wind 
l)low'ing on to the coast of a lake in sunny weather during the mid¬ 
dle of the tl.'iy; mountain breeze—a mass of air flowing down into 
the vall(-y during the night; valley breeze—a d.iy lar(-(-z(- lilowing 
uj) the vall(-ys. The unfju.ilit'u-d term is usually applied to the light 
wind blow-ing l.andwards by day, st-.i-breezc, and the counter W'ind 
blowing offshore at night, land-breeze. 

(2) In industry breeze is a name given to small cinders and 
fine coal u.sed in burning bricks. The term is also applied to small 
clinker anrl clinker dust. Used as a m.itrix with i’orlland ca-ment, 
breeze is now w’idely emj)lo>’ed to m.ike lintels for building, 
li.ving-britks, tind blocks for building (he.ip iiarlilions. A breeze 
for sudi a purjiosc .should be carefully washed and rendered free 
from sul[)hur to prevent disintegration after moulding. 7'he coke- 
breeze tixing-brick is a very useful |)rodu(t, as it saves mui.li 
l.iboLir in lixing door-frames, .skirtings, jiicture-mouldings, etc. 
Tlie l>reeze block will hold nails, and its use th(-refore makes it 
unn(-( t-ssary to jilug wails wlu-n- joinery has to be fixed. 

BREGENZ, the ea])ital of the Austrian ])rovinct' of Vorarl- 
berg, is situ.iled ;il the south-east corner of Lakt- ('onslance It 
h.'is ;tn im})or(ant nodal ])osilion commanding routi-s from southern 
(Icrmany to the Upper Rhim- vall(-v’ :md the .\rllu-rg as well as 
(onimunications hy water with the other lovvn^ on tin- laki- shores. 
7 'he value of the loc.'ition is proved bv its long and di.>!urbf‘d his¬ 
tory, admirably recordi-d in the <olh-ctions of tlu- X'orarlbergcr 
Uandesmusi'um. 7 'he old town, the Briy^nntium of the Romans, 
lies on a c.istl(--crownefl hill overlooking the modc-rn .site-, lb-re, 
in 1.40s, the Ap[)enz(-!lers were d(-feati-d, while in 11)47 during the 
Thirty \'ears’ War the town was sacki-d 1)V’ the .Svvedi-s. 'I'tie re- 
itivenation of modern time> is in great measure due to its possi¬ 
bilities n.s a port. The principal r-xports are rattle and the cotton 
goods m;inufartured in Vorarlberg, luit an inqiortanl trade in grain 
and foodstulls is .also (arrierl on, 'I'lif- town grew rajaidlv- in the 
aofh centiirv Poj). (kho* 18.788. 

BREGUET, LOUIS CHARLES (iSSo- ). Freiuh en¬ 
gineer, a descendant of the famous watchmaker, Abraham Louis 
Bregiiet, was born Jan. 2 iSHo, in Paris. He receivc-rl hi.s (-du- 
cation at the Lycees Uondorcet and ('arnol, and graduated in 
scieiKi-. IIc' was from the outset of his career a ].)rominent mem¬ 
ber of the engineering firm that licars his f.amily name, and 
eventually became head engineer of its electric si-rvice. The 
Maison Breguet, which came to the front in French aeronautical 
construction, prov'ided him with amjile ground for resc-arch; lie 
published a quantity of reports on ac-rodyn.imics, on the energy 
(onvt-rled by propellers in motion and on the- rise of nircratt 
frcim the- ground. He studied and (-(juipped in i qoc) the first 
helicopter which was able to rise perpendicularly carrying a 
passenger. 

BREHON LAWS, more properly callt-d I'chicchus, were 
the ancient laws of Ireland. Brehon {lircitlu amh \ is (he Irish 
word for judge. Regular courts and judges t-xisted in Ireland 
from prehistoric times. 

7 "he extant rem.'ins of these laws are ms. Iranscriiits from 
earlier copies made on vellum from the 8th to the i.ph ci-ntury, 
now preserved with other Uaelic mss. in Trinity college and the 
Royal Irish Academy, Dublin, the British Mu.seum, Oxford uni¬ 
versity, some private collections and several libraries on the 
continent of Europe. The largest and most important of these 
documents is (he Srnchus d/dr, or "Great Old Law Book.” No 
copy of it now existing ic. complete. What remains of it occupies 
the first, second and a portion of the third of the volumes produced 
hy the Brehon Law Commission appointed in 185:. 

In (he Annals of the Four Masters it is .said " 7 'he age of 
Christ 43S, the tenth year of King Laeghairc (Lairy), the Scnchus 
M 6 r and Feinexhus of Ireland were purified and writtem” This 
entry has some historical corroboration. 
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The text and earlier commentaries are in the Bt-arla Feini —the 
most archaic form of the Gaelic language. Many words, phrases 
and idioms arc now obsolete, and so difficult to translate that 
the official translations are to some extent confessedly conjectural. 
Frequently only the opening words of the original text remain. 
Wherever the text is whole, it is curt, elliptical and yet rhyth¬ 
mical. The rigorously authentic character of these laws, relating 
to. and dealing with, the actual realities of life, and with institu¬ 
tions and a state of society nowhere el.se revealed to the same 
extent, the extreme antiquity both of the provisions and of the 
language, and the meagreness of continental material illustra¬ 
tive of the same things, endow them with exceptional archaic, 
archaeological and philological interest. No man was allowed to 
act as judge until he had studied the full law course, which occu¬ 
pied 20 years, and had pas.sed a rigorous public examination. 
The course of study for judge and law-agent, respectively, is 
carefully laid down. The Brehon was an arbitrator, umpire and 
expounder of the law. rather than a judge in the modern accepta¬ 
tion. It appears, without being ex])re.ssly stated, that the facts 
of a ca.se were investigated and ascertained by laymen before 
submission to a Brehon for legal decision. The complainant 
could select ;my Brehon he pleased, if there were more than one* 
in his district. Every king or chief of sufficient territory retained 
an official Brehon, who was provided with free land for his main¬ 
tenance and acted as registrar or assessor in the king's court. In 
ordinary cases the Brehon's fee was said to have been one-twelfth 
of the amount at slake. 

Assemblies, national, provincial and local, were a marked char¬ 
acteristic of anc ient Iri.sh life. Th(‘y all, without exception, di.s- 
charged legal, lcgislati\e or administrative function.s. Most of 
the assemblies were annual, some triennial, some lasted only a 
day or two, others a week and occasionally longer. All originated 
in [lagan funeral or commemorative rites and continued to be 
held, even in Christian times, in very ancient cemeteries. They 
wen' called by different names— Feis, ArvncJi, Dal, etc. At one 
assembly held at IJisneach about a century before Christ a uni¬ 
form law of distraint for the whole of Ireland was adoi>ted. Each 
pro\’incial kingdom and each tidoth had a.ssemblies of its own. 
Very careful [irovision is made for the pre[)aration of the sites 
of great assemblies, and the preservation of peace and order at 
them is s.anctioned Ity the severest [lenalties of the law. 

The Clan System.— Tiiath, duel and Claim were synonyms 
meaning a small tribe or nation descended from a common an¬ 
cestor. A king and clan being able, subject to certain limitations, 
to adopt new members or families, or amalgamate with another 
dan, the theory of common origin was not rigidly adhered to. 
Kinship with the clan was an essential qualification for holding 
any office or property. The rules of kinship largely determined 
status with its correlative rights and obligations, supplied the 
place of contract and of laws affeciing the ownershi]>, disposi¬ 
tion and devolution of i)ro[)erty, constituting the clan an or¬ 
ganic, self-contained entity, a political, social and mutual insur¬ 
ance co-partnership. The solidarity of the dan was its most 
important ami all-pervading characteristic. According to the tra¬ 
ditional view the entire territory occupied by a dan was the 
common and absolute properly of that dan, a portion being set 
apart for the maintenance of the king. Warriors, state.smen, 
Brehons, Ollamhs, physicians, [loets and even eminent workers 
in the more important arts, were also rewarded with free lands. 
Rank, w'ith the accompanying privileges, jurisdiction and re¬ 
sponsibility, was based upon a qualification of kinship and of 
property, held by a family for a specified number of generations, 
together with certain concurrent conditions; and it could be 
lost by loss of property, crime, cowardice or other disgraceful 
conduct. A portion of land called the Cumlial Senorba was de¬ 
voted to the support of widows, orphans and old childless people. 
According to the later and now very generally accepted view 
of Prof. Eoin MacNeill there was no communal holding of land 
by the clan. Clan itself meant little more than a princely family, 
like, say, the Hohenzollerns in Germany. There was no land, 
blood or personal name common to the people subject to such a 
family. Anything in the nature of common holding or redistri¬ 


bution of land was confined to the joint families next to be 
described. 

Fine {juu'). originally meaning family, came in course of time 
to be applied to a group of kindred families or a joint family 
{ group of four generations Even tho.se who adhere to the tradi- 
I lional view' of the clan will admit that in course of tinu' a large 
and increasing proportion of the good land became limited pri¬ 
vate property. The area of arable land available for the com¬ 
mon use of the clansmen was gradually diminished by these en¬ 
croachments. The land belonging to the joint family {fine) was 
at intervals liable to redistribution when the joint family broke 
up. In this distribution men might or might not receive again 
their former portions. In the latter case compensation was made 
for unexhausted improvements. This land could not be sold, 
nor even let exce[)t for a season in case of domestic necessity. 
The holders had no landlord and no rent to })ay for this land, 
and could not be deinived of it exce[)t for a crime. They were 
subject only to public tributes and the ordinary obligations of 
free men. The unfenced and una{iproi)rialed common land.s-— 
waste, bog, forest and mountain—all c lansmen were free to use 
promiscuously at will. 

Tenure of Land. —There was hardly any selling and little 
letting of land in ancient times. Nobles and other jn'rsons hold¬ 
ing large areas let to clansmen, not the land, but the gra/.ing of 
a number of cattle specified by agreement. They akso let cattle 
to a clan.sman who had none or not enough, and this was the 
most prevalent practice. There w'cre two distinct methods of 
letting and hiring— saer ( = free) and daer (-- unfree), the condi¬ 
tions being fundamentally different. The conditions of iacr-ten- 
ure were largely settled by the law, were comj)aralively easy, 
did not require any security to be given, left the clan.sman free 
within the limits of justice to end the connection, left him com- 
[ictent in case of dispute to give evidence against that of the 
noble, and did not impo.se any liability on the joint family of 
the clansmen. By continued use of the same' land for some 
years and discharge of the [niblic obligations in ri'.sjiect of it 
in additiem to the ciss or jiayinent as tenant, a clansman became 
a sub-owner or pc'rmanent tenant and could not be evicted. 
'I'here is no jirovision in thc'se laws fur evicting any one. h'or the 
hire of cattle a usual jiayment was one beast in seven per annum 
for seven yc.-ars; after which the cattle that remained became 
the property of the hirer. Daer-ienmc, whether of cattle or of 
the right to graze cattle upon land, was subject to a ciss-ninsciss 
( wearisome tribute), for the [layment of which security had 
to be given. A man not in the enjoyment of full civil rights, if 
able! to find security could become an unfri;e clan.sman. A free 
clansman by becoming an unfree-c lansrnan lowered his own 
status and that of his joint family, became incompetent to give 
c'vidence against that of a noble, and could not end the connec¬ 
tion until the end of the term exce[)t by a large [layment. The 
members of his joint family were liable, in the degree of their 
relationship, to make good out of their own, pro[)erLy any de¬ 
fault in the payments. Flence this tenure could not be legally 
entered into by a free clansman without the [lermission of his 
joint family. Unfree clansmen w'ere also cx[)osed to casual bur¬ 
dens, like that of lodging and feeding soldiers when in their 
di.sfrict. All payments were made in kind. When the particular 
kind was not specified by the law or by agreement, the pay¬ 
ments were made according to convenience in horses, cattle, 
shee|), pigs, wool, butter, bacon, corn, vegetables, yarn, dye- 
plants, leather, cloth, articles of use or ornament, etc. 

Teople who did not belong to the clan and were not citizens 
were in a base condition and inconqictcnt to atipear in court in 
suit or defence except through a freeman. The Bothach (--cot¬ 
tier) and the Sen-cleithc ( = old de[)endant) were [leople who, 
though living for successive generations attached to the families 
of nobles, did not belong to the clan and had no rights of citizen¬ 
ship. Fuidhirs, or manual labourers without property, were the 
lowest section of the population. Some were born in this condi¬ 
tion, some clan.smen were depressed into it by crime, consequences 
of war or other misfortune; and strangers of a low class coming 
into the territory found their level in it. The fuidhirs also were 
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dividcfl into free and unfn-r*; the former Ix inj? free by industry 
;in(l thrill to .'Kfjuirc sonir property, after which five of (hem 
( ould club together to aojuircr rights corresj)ondiri^ to those of 
one fre« tnan. The unfree jiiidliirs Were tramps, fiiKitive.s, ca{)live.s, 
et( . 

I 0'~tera«e, the custom of sending (hildren to be reared and 
('dijcaled in the familie.s of fellow-tlaiisnien, was prevalent among 
(he wealthy t lasses. A (,hild in lo^!erage was re.ired and edu¬ 
cated suilal)l\' lor the; position it wa^ ilestined lo till in life. 
There w.is lo.sterage for alUslion, for paymc'iit and for a literary 
education. }■ cj.stc-rage Ixgan when the ihilci was a year old and 
cTided when the marriageable age was re.uheci, unless previoudy 
terniin.'ited by death or irirne. Kvery fostered per.son was under 
an obligation to provide, if necessary, for the old age of foster 
parents. 'I'hi' aflection arising from this relationship was usually 
greater, and was regarded as more sacred than that of blood 
relaliotishii). 

Law of Contract. —The solidarity of clan and joint family 
in their respective splieres, the provisions of the .system, the 
.simple rural life, and the prexaletne of barter aiul payments in 
kind, Ic'll ( oni[iar,il i\’ely little oc (:i>ion for contracts between in¬ 
dividuals. (,'onse((iieMtly tin* rules relating to contract are not 
vc-ry numerous. 'I hey are, howewer, sutticiently solcnnn. N'o con¬ 
tract altecliiig land was valid unless made with the consemt of 
the joint family. Contracts relating lo other kinds of property 
are more numerous. When import ant or iinolving a considerable 
aniounl, they had lo be made in (lie presence ol a noble or mag¬ 
istrate. 'I'he ixiiliiss lo a contract should be free citizens, of full 
age, sound niind, free to contract and under no Ic'gal disability. 
“'J'hc- w<,)rld would be- in a stale of confusion if express contracts 
wcTc not binding.” I'rom the repeatial correlative dicta (hat 
‘‘nothing is clue without deserving,” and that a thing donc^ “for 
(iod's sake," ir., gratis, imposcjcl liltle oliligation, it is clear 
(hat (lie import.mce of valualile considi.-ration was fully recog- 
nizc“(l, So also was the imjiorlance of time. ‘ 'Fo be asleep avails 
no one*”; ‘‘Sloth takes away a man’s welfare.” (.'outrads made 
by the following persons were invalid: { i ) a sc-rvant. without, his 
mastc'r’s authority; (.?) a monk without authority from his ab¬ 
bot or manager of leniporalilies; (,;) a son subject to his father 
without the father';; authority; (.|) an inf.int, lunatic, or “one 
who had not the lull \i;:ilaiKe of resasou”; (5) a wife in relation 
to her hu-,baiurs prciperly without his authority. She was free 
to hold and deal with property of her own and bind it by con¬ 
tract. If a sou living with his lalhcT enterc'd into a contract with 
his lather's knowledge, the father w'a.s held (o have ratified the 
ccml I ad unics.s hc^ promptly repudialed it. “One is held to adopt 
what he docs not repudiate aHc*r knowledge, having the power.” 
('cmtracl of sale or barter with warranty could be dissolved for 
fraud, v)ro\i(lecl action was takc-n within a limi(c*d time aflcm the 
fraud had become known. 'J'reatie.s and occasional veiy important 
contrac Is wc*ie made* ‘‘blood covenants" and inviolal>le by draw¬ 
ing a (lroi> of blood from the little finger of each of the con- 
Irading p.irlies, blending this with water, and both drinking the 
mixture out of the same cup. The funns of legal evidence were 
pledges, documents, witnes.'ce.s and oaths. In cases of special im¬ 
portance the pledges were human beings, "hostage sureties.” 
These were* treated as in their own lioines according to the rank 
to whic h they belonged, and were di.^.c harged on the performance 
of the contract. It the contract w;i.s broken they became pris¬ 
oners anclmighl be* fettered or made to work as shnes until the 
oliligalion was satislic'd. Authentic: clocuuu'nts were considered 
good evidc nee. A witness was in all cases important, and in some 
essential to the validity of a contract. His status affected the 
force of the* contract a.s wc*!! a.s (he value of his evidence; and 
(he laws, apicear lo imply that by becoming a witness, a man in¬ 
curred liabilities a.s a surc'ty. The j)re-Chri.stian oath might be by 
one or more of tlie elements, powers or phenomena of nature, 
as the sun, moon, water, night, clay, sea, laud. The Christian 
oath might be on a copy of the Gospels, a saint’s crozier, relic or 
other holy thing. 

Criminal Laws.—These laws recognized crime, but in the 
same calm and deliberate way in which they recognized contract 


: and other things .seriously affecting the people. Although we find 
j in the poems of Dubhthach. written in the 5th century* and pre- 
[ fixed to the Senchus M 6 r, the sentences “Let every one die who 
j kills a human being,” and “Every living person that indicts death 
.shall suffer death," capital punishment did not prevail in Ireland 
before or after. The laws uniformly discountenanced revenge, 
retaliation, the punishment of one crime by another, and per¬ 
mitted capital puni.shrncnt only in the last resort, and in ultimate 
dcTault of every other form of redress. They contain elaborate 
provision for dealing with crime, but the standi>oint from which 
it is regarded and treated is essentially ciillerent from ours. The 
State, for all its elaborate structure, did nut assume jurisdiction 
in relation to any crimes except jxjlitical ones, such as treason 
or the disturbance of a large assembly. For these it indicted the 
.severest penalties known to the law—banishment, confiscation 
of property, death or imlting out of eyes. A crime against the 
])erson, character or properly of an individual or family was re¬ 
garded as a thing for which reptiration should be made, but the 
individual or family had to seek the reicaration by a i>ersonal 
action. This differed from a civil action only in the terms em¬ 
ployed and the elements used in calculating the. amount of the 
reparation, 'i'he function of a judge in a criminal as in a civil 
action wa.s to see that (he facts, with modifying circumstances, 
were fully and truly submitted to him, and then by applying 
the law to these facts to ascertain and declare: the amount of 
compensation that would make a legal adjustment. For thi.s 
amount the guilty person and in his default his kindred, became 
legally debtor, and the injured person or family became entitled 
to recover the amount like a civil debt by distraint. There, were 
no police, .sheriffs or public prisons. The decisions of the law 
were executed by the persons concerned, supported by a highly 
organized and disciplined public opinion springing from honour 
and interest and inherent in the solidarity of the dan. Prof. 
MacNeill, however, contends that the Slate took a far more 
active ixirt in enforcing Prehon decisions than that herein de- 
.scrib(.‘cl, the king in general atling as judge, .subject lo profe.^- 
sional advice. There is good reason to belicv'e that the system 
was as effectual in the prevention and puni.shment of crime and 
in the redress of wrongs as any other human contrivance has 
ever been. 

In calculating the amount of compensation the most charac¬ 
teristic and important dement W'as Encchlann (--honour-i)rice, 
honour-value), a value attaching to e\Ti*y free person, varying in 
amount from one cow to 30 cows according to rank. It was the 
a.ssessed value of status or caput. It was frequently of conse¬ 
quence in relation to contracts and other dan affairs; but it 
emerges most dearly in connection with crime. By the commis¬ 
sion of crime, breach of contract, or other disgraceful or injurious 
conduct, Enechiann was diminished or destroyed, a capitis (liminn- 
tio occurred, apart from any other punishment. Though existing 
apart from line, Fmeehlann was the first element in almost cv'-cry 
line. Dire w*as the commonest w*ord for fine, whether great or 
.small. Eric (^reparation, redemption) was the fine for “separat¬ 
ing body from soul”; but the term was used in lighter cases also. 
In capital cases the word sometimes meant Enechiann, sometimes 
coirp-dire ( — body-fine'), but most correctly the sum of these 
two. It may be taken that, subject to modifying circumstances, a 
tK-rson guilty of homicide had to pay (i) coirp~dire for the de- 
h-truction of life, irrespective of rank; (2) the honour-value of 
the victim; (3) his own honour-value if the deed was uninten¬ 
tional; and (4) double his own honour-v^aluc if committed with 
malice aforethought. The sum of these was in all cases heavy; 
heaviest when the parties were wealthy. The amount was re 
coverable as a debt from the criminal to the extent of his prop 
erty, and in his default from the members of his joint family in 
sums determined by the degree of relationship; and it was dis¬ 
tributable among the members of the joint family of a murdered 
person in the same proportions, like a distribution among the 
next of kin. The joint family of a murderer could free them¬ 
selves from liability by givdng up the murderer and his goods, 
or if he escaped, by giving up any goods he had left, depriving 
him of clanship and lodging a pledge against his future mis* 
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deeds. In these circumstances the law held the criminal’s life 
forfeit, and he might be slain or taken as a prisoner or slave. 
He could escape only by becoming an unfree labourer in some 
distant territory. When the effect of a crime did not go beyond 
an individual, if that individual’s joint family did not make good 
their claim while the criminal lived, it lapsed on his death. “The 
crime dies with the criminal.” If an unknown stranger or person 
without property caught red-handed in the commission of a 
crime refused to submit to arrest, it was lawful to maim or slay 
him according to the magnitude of the attempted crime. “A 
person who came to inflict a wound on the body may be safely 
killed when unknown and without a name, and when there i.s 
no power to arrest him at the time of committing the trespass.” 
For crimes against property the usual penally, as in breach of 
contract, was generic restitution, the quantity, subject to modify¬ 
ing circumstances, being twice the amount taken or destroyed. 

Law of Distress.— Distress or seizure of property being the 
universal mode of obtaining satisfaction, whether for crime, 
breach of contract, non-payment of debt, or any other cause, 
the law of distress came into operation as the solvent of almost 
every dispute. Hence it is the most c.xtensive and important 
branch, if not more than a branch, of these ancient laws. There 
was no sale, because sale for money was little known. The prop¬ 
erty in the thing seizetl, to the amount of the debt and cxiH'nses, 
became legally transferred from the debtor to the creditor, not 
all at once but in stages fixed by law. A creditor was not at 
liberty to seize household goods, farming utensils, or any goods 
the loss of which would prevent the debtor recovering from em¬ 
barrassment, so long as there was other y>roperty which could 
be seizetl. A seizure could be made only iKlwecn sunrise and 
sunset. “If a man who i.s sucal evades justice, knowing the debt 
to be due of him, double the debt is payable by him and a fine 
of live .srr/.v.” W’hen a large ddit was clearly due, and there was 
no yiroperly to seize, the debtor himself could be .seized and com¬ 
pelled to work as a prisoner or slave until the debt was paid. 

When a defendant was of rank superior to that of the plaintiff, 
distress had to be preceded by troscad (• Tasting). This is a 
legal process unknown elsewhere except in parts of India. The 
plaintiff having made his demand and waited a certain time with¬ 
out result, went and sat without food before the door of the 
defendant. To refuse to submit to fasting was considered indel¬ 
ibly disgraceful, and was one of the things which legally degraded 
a man by reducing or destroying his honour-value. The law said, 
"he who does not give a pledge to fasting is an evader of all; 
he who disregards all things shall not be paid by (lod or man.” 
If a plaintiff having duly fasted did not receive within a certain 
time the satisfaction of his claim, he was entitled to distrain 
as in the case of an ordinary defendant, and to .seize double the 
amount that would have satisfied him in the fir.st instance. If a 
person fasting in accordance with law died during or in con¬ 
sequence of the fast, the jx'rson fasted upon was held guilty of 
murder. Fasting could be stopped by paying the debt, giving a 
pledge, or submitting to the deci.sion of a Brehon. A creditor 
fasting after a reasonable offer of settlement had been made to 
him forfeited his claim. “Fie who fasts notwithstanding the offer 
of what should be accorded to him, forfeits his legal right.” 

Him.iooKAriiY.—Pending the work of a second Brehon Law Com- 
mc^sion, the Law.s are best studied in the six imjxTlcct volumes 
{Attrient Laws oj Ireland, 18O5-1901) produced by the first Commis- 
.sion (ignoring their long and worthless introductions), together with 
Dr. Whitley Stokes’s Criticism (1903) of Atkinson’s Glossary (1901). 
The following arc important references (kindly supplied by Dr. 
Whitley Stokes) for detailed research:—R. Dare.stc, Eludes d’histoire 
de droit, pp. (i88g) ; Arbois de Jubainville and Paul Collinet, 

Etudes sur le droit celtique (2 vols., 1895) ; Joyce, Social History oj 
Ancient Ireland, vol. i. pp. 168-214 (2 vofs., 1903); Zeilschrift fiir 
celtische, Philologie, iv. 221 {see also vol. 14, p. 1 and vol. 15); the 
Copenhagen fragments of the Laws (Halle, 1903) ; important letters in 
The Academy, Nos. 699, 700, 701, 702, 703, 704, 706, 707 (substantially 
covered by Stokes’s Criticism); Revue Celtique, xxv. 344; Eriu i. 
209-315 (collation by Kuno Meyer of the Law tract Crith Gablach). 
Maine’s Early Hist, of Institutions (1873) and Early Law and Custom, 
pp. 162, 180 (1883); Hearn’s Aryan Household (1879) and Maden- 
^n’s Studies in Ancient History, pp. 4S3-5io7 (1876), contain interest¬ 
ing general reference, but the writers were not themselves original 


students of the laws. L. Ginnell's Brehon Laws (iSi)4) m.iy also be 
consulted. See also A. Ua t'lengh, Hiuory of Ireland to the, C'owtng 
of Henry II., chaps. 14 and 15 (,190s) ; K. MacNeill, Fluncs oj Irish 
History, rhdpa. 10 and 12 (1919) ; S. Bryant, Liberty, Order and Law 
under Native Irish Rule (1923) ; K. Tluirneysen, i bir Conara Tugill 
{Die fUnf IPegr zum I rteil) (ig.’f)). 

(.M. 1 . K., A, K. t: ) 

BREISACH, a town of Germany, in the Land of Baden, 
.standing on a basalt rock 25ofL. above the Rhine, 10m. W, of 
Freiburg. Pop. (1933)1 3 , 368. Brei.sach {.Drisiacuvt) , formerly 
an imperial city and until the iSth century one of the chief 
fortresses of the empire, is of great anticiuity. .\ slronglioUl of 
the Sequani, it was cajitured in the time of Julius Caestir by 
.Ariovistus and became known as the Mens Brisianis. FortituHi 
by the emperor Valenlinian in 360 to defend the Rhine ag;iinst 
the Germans, it remained throughout the middle ages one of 
the chief bulwarks of Germany and was called the “cushion and 
key {Kissru taul Schliis.syl) of the Gi-rman emiiir('.'’ ll gave its 
name to the district Breisgan. In 930 it was taken by the emiieror 
Otto 1., and remained the exclusive possession of tlu' eniperurs 
for two centuries. In 1254 and i2t)2 the bi.shops of Basle ob¬ 
tained full control over it, but in 1275 b made an imperial 
city by King Rudolph I., and the Habsburgs posses'-ed it from 
the 14th century. In the Thirty Years’ War Bn'isach successfully 
resisted the Swedes, but it was forcaal to caiiitulate to tin' Protes¬ 
tants after a memorable siege in 1638. The French held it from 
i() 48, and it was several time.s besieged by them after its rest ora¬ 
tion to Austria in 1(197. By fhc ixaee of Pressburg (1S05) it was 
finally incorporated with Baden, and the fortilieat ions were 
razed. Two mediaeval gates, howe\'er, remain. It has a tine, 
minster, partly Romanesque, jiarlly Gothic, dating from the 10th 
to the 15th centuries; one wi'slern lower is 13th century Gothic, 
the other Romanesejue. The interior is remarkalile for the wood- 
(.arving of the high altar, .aiul for ti'tmbs and pictures. There is 
little industry, hut a consideral^le trade is done in wines and other 
agricultural produce. On the opposite bank of the Rhine, hi're 
(Tos.sed by a r;iilway bridge, lies the little town of Neulirei.s.uh, 
built as a fortress by Louis XIV 

BREISGAU, a distrid of Germany, in the l.atid of Ibuleii. 
It extends along the right bank of the Rhine from Basle 
to Kehl, and includes the jirincipal jieaks of the soullurn likuk 
Forest and the rVeiburg valh'y. The Breisgau, at one time a dis¬ 
trict or gau (Lat. pagus) of the l-'rankish empire, was ruled dur¬ 
ing the middle ages by hereditary counts. Of these the earliest 
recorded is Birtilo (902-905), ancestor of the counts and dnki-s 
of Zahringen. On fho death of Berththold V. of Zahringen in 
I 318, his co-heiresses brought jiarts of the Breisgau to the counts 
of Urach and Kyburg, while jiart went to the margraves of Badiai. 
The male Truth line becoming extiiut in 1457, an heiress tarried 
to the house of Baden what hatl not been alienated to the Habs¬ 
burgs. In the struggle between France and Austria from the lylh 
century onw'urds the Brei.sgau frequently changed masters. In 
1801 Austria was forced to cede it to Krcole IIJ , duke of Modena, 
in conqx-n.sation for the duchy of which Napoleon had dt^irived 
him. His successor I'erdiiiatul took the title of duke of Modena- 
Breisgau, but on his death in 1805 the Breisgau was divided be¬ 
tween Baden and Wurttemberg. The latter ceded il.s portion to 
Baden in 1810, 

Sec Stokvis, Manuel d’histoire, etc. (Leyden, 1890-93). 
BREISLAK, SCIPIONE (i 748-1,S2(»), Italian geologist of 
German parentage, was born at Rome, where he wa.s a i)rofe.ssor 
in the college of Ragusa, and then in t.ht; Collegio Nazareno. 
The king of Naples invited him to inspect the mines and similar 
works in that kingdom, and appointed him professor of miner¬ 
alogy to the royal artillery. The vast works for the refining of 
sulphur in the volcanic district of Solfatara were erected under 
his direction. His Topograpa fisica della Campania (1798) con¬ 
tains the results of much accurate observation. lie W'as an exile 
in Paris from 170Q until 1802, when he was appointed inspector 
of the saltpetre and powder manufactoric.s near Milan. The 
mineral Breislakite was named after him. 

BREITENFELD, a village in Saxony, 5l.m. N.N.W. of Leip¬ 
zig, noted in military history. The first battle of Breitenfeld was 
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fought on ry. 1631, hetwrcn the allicrl Swedish and Saxon 
armies under Ciustavu'^ .\dolj)tius and (he im{x,‘rial forces under 
('ouiit dilly (see '111181 V 'S'kahs' War), d'he lalter’s invasion of 
Saxony had dri\an the Elector to abandon his lon^-sustained 
neutrality, and his uri^enl a[)peal for aid had brought (justavus 
from the IJbe On the [ilain betw'sen, but in advarue of the 
vilhiges of Seehausen and lireitenfeld, on the crest of a gentle 
slope, 'filly drew u]) his army in order of l)atlle, coverinR a front 
of about lw(j and a half miles. Controversy has raged on many 


of (he details, not least Tilly's original dispositions, although it 
would seem most probable (bat it was originally formed in two, 
with a reserve in ihe rear, rather to (he right centre behind the 
guns and on a slight eli-vation. When, however, (he rout of the 
Saxons gave him the opportunity to move his infantry to the 
right to attack the exposed tlank of the Swedes, he probaldy 
pushed (he “battalia" of his second line forward into the inter¬ 
vals of the first line for the {uirpose of this oblirjue move and 
attack, 'file infantry formed or 17 .solid .scjuares of from 1.500 
to *’.000 men apiece, Tilly's cavalty were on the two wings, as 
was cu.stumar>\ I’ap[)enheim on the left. Eurstenherg and Isolani 
on the right, a total of about 10,000, making altogether an army 
of about ,ps.oot>-~ralher less tlian the combined forces of the 
Swedes and Saxons, but, .after the early renrt of the latter, far 
superior to the Swedes alone. Only in guns had Tilly a marked 
inferioril V. 

Early in the morning of Sept. 17, the allied armies, in 

two columns. Swedes on the right and Saxons on (he left, crossed 
(he Loberbach. a marshy stream running across their front. The 
formality of the time is well shown by the failure to fall on 


I (iustavus during (his crossing. Only Pappenheim with some 2,000 
cavalry went forward to hinder the advance, hut the Scots of the 
vanguard, supfiorted by dragoons, drove him back. Gustavus 
formed his army in two lines and a reserve. On his left was drawn 
up the Saxon army. By noon the armies were in position and the 
battle opened with an artillery duel, in which Torstensson’s guns 
fired three shots to the imperialists’ one. This continued for over 
two hours, when the fiery Pappienhi'ini, without awaiting orders, 
moved his cavalry to the left to outflank thi‘ Swedish right, and 
then swinging round struck at the Swedish fl.ink 'I'hc manoeu¬ 
vring power arid tlc.xiblc formation of the Swedes enabled Gus¬ 
tavus to wheel up his second line cavalry at right angles to the 
first and so form a defensive tlank. which, strengthened by mus¬ 
keteers. [iroved a rampart on which Pappenheim’s cuirassiers 
liroke themselves to pieces. 

After seven vmn as.saults the imperi.il cav.ilry fell back dis¬ 
couraged, and, followed up sharply by the Swedes, were driven in 
llight from (he field. Me.inwhiie critical events had been taking 
place on the other wing. The imperial cavalry, undi'r I'iirsten- 
berg, had fallen on the Saxons, and in a short half liour almost 
the whole army, infantry and cavalry alike, were in disorderly 
llight—thus laving bare the Hank of the Swedes. 

Jnspiriai by the rout of the Saxons, Tilly now ordered his centre 
to move to the right and follow in the wake of Fiirstenhurg. 
and by an oblipue m.in h brought his hea\y infantry “b.ittles” 
into line on (he tlank of (he Swedes. It was ;i manoeuvre in 
whicli we can perhaps lirid the germ of Frederiik the Great’s 
f.inious “oblique order” of ;itt;uk. But he w.is meeting an alert, 
not a supine enemy, and one, morcoviT, whose flexible forma¬ 
tions en.ibled him to manoeuvre more ijuiikly than Tilly’s un¬ 
wieldy s(|uares. IJorn. commanding the Swedish cavalry on this 
wing, swung back his first line and wheeled ui) his second to 
oj>pose a new' front to this attack ni tlank, while Gustavus hurried 
infantry from his setond line to reinforce him and prolong (he 
line. With the i.ssuc still uncertain, there came a decisive stroke; 
with his right wing now secure, since I’ajipiMiheim'.s llight, Gus¬ 
tavus himself, t.iking a large part of his right wing c.ivalry, swept 
round and over Tilly’s original position, where his guns remained, 
cutting him off from Leipzig. The c.-ijitured guns were turned to 
enfilade Tilly's new left tlank, while Torstensson with the Swedi.sh 
artilh'ry pounded hi.s front, and Gustavus made a gimeral wheel 
with his centre and right to attack the imperial left. As.sailcd in 
front and partly in Hank, wdth their close-packed ranks torn 
by a (l()ul)I(‘ w'eight of artillery fire, the rigid and immobile impe¬ 
rial squares could but offer a hopeless resi.staiice. The end was 
inevitable, and though their staml was magniticen!, nightfall saw 
the scattered remnants in headlong tlight. The long inviiuible 
imjierial army, under whose iron heel all Germany had l.iin prone 
in ruin or terror, was not merely dcfeateil but destroyed for all 
jiraiticil [)ur|)Oses of ri'sistance. Ajiart from an actu.d loss of 
about 12.000, the fugitives were so dispersed that Tilly on his 
retreat (oubi rally but 600 and Pappenheim only another 1,400. 

I The victory struck terror into the hearts of the empire—Vienna 
1 was .said to be “dumb with fright.” Bohemian forests were laid 
low to block the road, the walls of cities hundreds of mili-s from 
the battlefield were kept manned. For the moment the emperoi 
could rai.se no effective forces to oppose Gustavus’s advame. At 
a council of war the Elei tor of Saxony and Count Horn, besides 
many other oft'icers, advocated an immediate advance on (he 
imperial capital. More notable still, Oxenstierna the prudent, 
though not present at Breitcnfeld, was strongly in favour of this 
plan. But Gustavus decided otherwise—to move into south-west 
! Germany, giv'ing as his rea.sons that he did not wish to lose 
sight of Tilly, and that he w'ished to make use of the resources 
I of the Catholic dioceses there for the maintenance of his army, 
■SO allow'ing the Protestants of North Germany a chance to recu¬ 
perate. 

Whether his decision was guided by the highest wisdom is a 
moot point. Those who support it point to the value of con- 
.solidating his position, of rallying new friends to his .standard, and 
.simultaneously gaining a grip on the territories of the Catholic 
League—thus he could organize a fresh centre of Protestant power 



nisrosiTioNs of the allied Swedish and saxon troops and the 

IMPERIAL FORCES 

When tho Saxons waro forood to retire, Tilly moved his infantry (Imperial 
forces) to a positior] to attack the exposed Swedish loft flank. A brilliant 
counter manoeuvre was executed hy Gustavus, cutting Tilly off from his 
communicallons at Leipzig and separating him from his artillery. Tho result 
was the complete defeat of the imperial army 
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before attempling greater schemes. On the other haiul, we need ; 
to remember that this move on the Rhine earned him the distrust j 
of France, his ally, and that never again did the imperial power ! 
a{)pear so shaken, or its seat so defenceless, as on the morrow of 1 
Breitenfcld. I 

The village of Breitenfeld also gives its name to another great 
battle in the Thirty Years' \Var (Nov. 1642), in which the 
Swedes under Torstensson defeated the imperialists under the 
archduke Leoijold and Prince Piccolomini, who were seeking to j 
relieve Lei[)/.ig The Swedish cavalry delivered the decisive stroke ' 
of the clay on this occasion also. (B. H. L il.) 

BREITNER, GEORGE HENDRIK (iSs7-io\0, Dutch 

painter, was born Sept. 12 1S57, at Rotterdam. He began to study 
[Kiinting at The Hague, and was a pupil of William Maris. His 
early work show'ed the intluence of Rochussen, who was the first 
to discover Breitner’s great talent. In later years he was strongly j 
inlluem i'd by Jacob Maris’s colouring, hut afterwards became an 
independent impressionist. Th(‘ subjects of his piitures were 
chosen from old parts of Amsterdam, from po])ular life in the 
town or from the vigorous movements of manoeuvring cavalry 
and arlillerv. He died at Amsterdam lune 5 iQ2p 

BREMEN, one of the Derman Laiulcr. A constitution was 
adopted on Ma\’ 15, 1920. Area, 99 scj.mi.; pop. ( 1949) 400.104. j 
It falls into ihri'e distinct parts: (j ) the largest portion, with tlie 
city of Bremen, lying chielly on the right hank of the lower 
Weser, surrounded by the Prussian province of Hanover and the 
Laud of Oldenburg, and consisting in the main of lowland coun¬ 
try intersected by canals and dikes; (2) the town and district 
of V’egesack, lying immediately north of the main portion, on the 
right tiank of th river; (3) the port of Bremerhaven, 46m. down 
the Weser, at its moutli, Of the whole territory about one-half is 
meadow and gracing land, one-quarter under tillage, and the re¬ 
mainder woodland, sandy wastes, river surface or urban agglom¬ 
erations. Market gardening, the rearing of cattle, for which the 
district is widely famed, and fi.shing form tlu* chief rural occupa¬ 
tions. About 870i of the inhabitants are Protestants, and "j'/o 
Roman Catholics. The highest power in the state resided until 
19,33 in the house of burgesses, which consisted of 120 repre¬ 
sentatives. chosen by all citizens of the state. The .senate, an 
executive bod>’ of 14 members, was elected by the Biirgerschaft. 
Two Bur germeister presided over its deliberations. Bremen was 
formerly a free port, but from Oct. 18S.S, the state, with the 
exception of two small free districts in Bremen and Bremerhaven, 
joined the German customs union. The state has two Amt.sgc'- 
richle (courts of first instance) at Bremen and Bremerhavam 
respectively, and a superior court (Landgericht) at Bremen, 
whence apfx*als lie to the Oberlandesgericht for the Hanseatic 
towns at Hamburg. The 31 mi. of railway arc owaied and worked 
by the state. 

BREMEN, city and seaport of Germany, capital city of llu 
Land of Bremen, and one of the Hanseatic towns, occupying a 
sandy plain on both banks of the Weser, 46 mi. from the North 
sea. Pop. (1939) 342,113- The city consists of four quarters; the 
old town (Altstadt) and its suburban extensions (Vor.stadt ) being 
on the right bank of the river, and the new towm (Neusladt) with 
its soulhern suburb (Siidervorstadt) on the left bank. The river 
is cros.sed by three bridges, the old, the new (1872-1S75), and 
the railway bridge. The former ramparts are promenades. Two 
new’ communes and parts of two others were added in 1921. 

The romantic old town, with its winding streets flanked by 
massive gabled houses, dates from Hanseatic days. The fine town 
hall (Rathaus) on the market square dates from the 15th century 
and has a hand.some Renaissance facade. Before it stands a statue 
of Roland, the emblem of civic power. The Rathaus, as well as 
, the cathedral and bourse, was damaged in the Spartacist disturb¬ 
ances of 1919. Within, there is a handsome gallery of paintings, 
and in an upjDer hall a model of an old Hanseatic frigate, with 
the device Navi^arc ne.cesse cst, vivere non cst necesse, hangs from 
the ceiling. The cathedral of St. Peter (12th century) on the 
site of Charlemagne’s wooden church, has a famous lead roof. 
The churches of St. Ansgarius, of Our Lady and of St. Stephen 
date from the 12th and 13th centuries. Other interesting build¬ 


ings are the Schiitting. or merchants’ hail, originally built in 1619 
for the cloth-traders' gild, and the Stadthaus. the former arch¬ 
bishop's palace. There are numerous handsome modern building.s, 
A beautiful park occupies tlu' Uurgerweide (meadow.-1 to the 
north-east of the city. Bremen, with its i>redominaiKe oi one- 
family houses, contrasts with most tlerman town.s where the llat 
system is widespread. 

The industries an* those typical of a modern port and indude 
shipbuilding, milling of oils tuid grains. juti--spiuning. roiie-inaking 
and the production of tobacco, chc'micals, sugar and rice; there 
are extensive shipbuilding _\ards. Ships of 2s ft draught are able 
to reach the port, and the water\\a>- is kept oix'u in winter b\- 
ice-brc'akers Total harbour area (1939) (>.041.3 ac. Trade- is 
predominantly transit: excellent railway communications arc 
maintained with the chief industrial districts of German>-. Fleitric 
tramways and local steamboats serve the immediate neighbour¬ 
hood. 

'I’he chief imports are coal, grain, cotton, wood, iron ore, rice, 
oil-seeds, mineral oils, wool, tcdiacco, cottonseed, me.il. asj)halt. 
ri((“ offal, copper, coffee, jute, wine, herrings, etc. 'The exports 
in< hide woollen goods, glass, iron and iron wares, machinery, wire, 
ci-mt'nt and mineral salts. Bremcai is speci;ill>- important .'is the- 
importer of raw products from .Americti and inti-r-trojiic.d lands; 
v.tst quantities of tob.acco ,tnd rice are bandh cl b'or iniernation;iI 
tr.'ide it ranks as the chic-f ])ort of Germanv. afli-r H.unburg: 
5,717 vessels entered in 1937. with tiggregate totmage of 5.- 
3.86,000. 

HISTORY 

In 787 Bremen was cho.sen by St. Willehad, whom Gh.irlemagne 
had established as bishop in the pa^i of the lower Weser, as 
his see. In 848 the destruction of Hamburg by llic- Normans 
led to the transference of the archiepiscojial see of Hamburg to 
Bremcm. In o(»5 the Empe-ror Otto I gr.inled to Archbisho]) Adal- 
dag “in the place cilh-d Bremun " the right to establish ;i mar¬ 
ket. and the full administrative', fiscal and judici.d jiowers of .'i 
count, no one but the bishop or his advoeatus being allowc'd to 
exercise authority in the city—a jirivilege frequently confirmed 
by subse(|uent emjM'rors. 'I'hc're is no direct evidence of the* 
existence of any communal organizalion during this period, but 
it is clear from the? vigorous part ttiken by the- burghers in the 
struggle of the' Emperor I'rc'derick with Hc'iiry the Lion of Saxony 
th;il some such organization very etirly existc'd. In the- i3lh cen¬ 
tury, howc'ver, Bremen was still strictly siibordimite to the arch¬ 
bishop and his VaeJ; the council could issue rc'gulations only 
with the consemt of the former, while in the judicial work of 
the- latter, save in small cjuc'stions of commercial dishonesty, its 
sole function w'as advisory. By the middle of the i.ph century 
this situation w.'is reverscal; the elected town council w:is the 
supreme legislative power in all criminal and civil causes, and in 
the court of the advoeatus two Ratsmanner sal ;is assc'ssors. The 
victory had been won o\er the archbishop; but a frc'sh pc-ril h;id 
developed in the course, of the 13th century in the growhh of a 
liatric ian c l.iss, which, as in so many olhc'r cities, threatenc'd 
to absorb all power into the h.inds of an oligarchy. In 1304 the 
commonalty rose against the patricians and drove them from the 
city, and in the follow'ing year g.iined ;i victory over the exiles 
which W’as long celebrated by an annu.'d service of lhank.sgiving. 
After a century of trouble, in 1433 the old aristocratic constitu¬ 
tion was definitively restored. But though in Bremen the (‘fforls 
of the craftsmen’s “arts” to .secure a share of j)owc-r had been 
hc-ld in check, the city governme-nt did not, as at Gologne and 
elsewhere, develop into a clo.se i)alrician oligarchy. No artificial 
re.straint was placed upon individual enterprise, and the' (piestion 
of the government having been settled, Bremen rapidly devel- 
ojK-d in W'ealth and influence. 

The Reformation was introduced into Bremen in 1522 by 
Heinrich von Zutphen. Archbishop Christopher of Brunswick- 
Wolfenbiittel (1487-1558), a brutal libertine, h.'iled for his lusts 
and avarice, looked on the reforming movement as a revolt 
against himself. He succeeded in getting the reformer burned; 
but found himself involved in a life and death struggle with the 
city. Archbishop Christopher was succeeded in 1558 by his 
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brolficr Georg, bishop of Mindcn (d. 1566), who is reckoned as 
the last Roman Catholic archbishop of Hrcmeti. His successor 
Henry III. (i550-«5;, was a Lutheran and married. Protestant¬ 
ism was not, howevf-r, detmitively proclaimed as the state religion 
in llremen until lOiH. The last archbishop, Frederick II. (of 
Denmark^ was deposed by the Swedes in i(>44. In 1646 liremcn 
received the privileges of a fr<-e imperial city from the Emperor 
Ferdinand III. The Swedes, during their occupation of Bremen, 
refused to consent to this; but in 1720, when the elector of 
Hanover (George I. of Great Britain) accpjired the archbishopric, 
he recognized Bremen as a free city. In 1806 it was taken by 
the French, and sub.sequently annexed by Napoleon to his empire. 
Restored to independence by the congress of Vienna in 1815, 
it subsequently l)ccame a member of the Gc'rman Confederation, 
and in 1807 joined the North (ierrnan Confederation, with which, 
in 1871, it wa.s merged in the German empire. 

During the political and .social upheaval in Germany at the 
conclusion of World War 1 , a Workers’ and Soldiers’ council was 
set up in Bremen and, on Nov. 15, hji 8, the red flag was hoisted 
at the Rathaus. 

After many days of unrest, order was not completely restored 
Wtil Feb. 9, 1919, when the town and il.s outskirts were occupied 
by government tniop.s. Because of its equi|)ment of submarines 
and other sliij)s and its great cummert.ial imj)orlance, Bremen 
was heavily bombed many time.s by the allies in World War II 
and suflcred great damage. 

Sre Budu niiii. /hV jrric Jldnsfstadt Bremen (?rd e(l., Bremen, 
7()oo) ; Hremi\(lie\ Irkuntlenbw h, editcal by R. Kliinck and W. von 
Bippen fol ); W. von liiifpcn, (iewh/rhie drr Shnit Bremen 

(liremcn, jHqj-qH) ; F, Donandl, Versurk einrr Ge^rhichte dcs brem- 
isikm Stadt-rerhG (Bremen, iX.^o) ; Brfmischcs Jahrbuch (ixa.^- 
lyoo) ; and Karl Jlcgei, 5 ladlr nnd Gdden, vol. ii. p. 401 (Leij)zig, 
1801) ; Wilhelm Breves, Bremen in der deulsehen Revedution (Bremen, 
iQig). 

BREMER, FREDRIKA (1801-1865), Swedish novelist, 
wa.s born at Tuorla, I'inlaiul, on Aug. 17, 1801. Her father, a 
w'eallhy iron master and merchant, purchased an estate at Arsta, 
about 20m, from Stoikliolm. During a tour in centra! Europe in 
1820-21, Mis.s Bremer became ac(|uainted with Schiller’s works, 
which made a deej.) impression on her. She had begun to write 
versevS from the age of eight, and in 1828 she published the first 
volume of her Tccknin^ar ur hvurdagslifvct (1828). The second 
volume (1831), containing one of her best tale.s, Fafniljen H., 
gave decisive evidence that a real noveli.st had been found in 
Sweden. She increased her rejiutation by Fraidentcm dbttrar 
(1834), Ciranfuinic (1837) and others. After her father’s death 
in 1830 she lived for some time in Norway, and in the autumn of 
1849 went to America, returning through England. The admir¬ 
able translations (1846, etc.) of her works by Mary Howitl se¬ 
cured lor her a warm and kindly reception. In her later novels 
Ilvrtha (1856) and Far och dottcr (1858) F’redrika Bremer ex¬ 
pounded her views on the cmanciixition of women. In 1856 she 
again travelled, and spent five years on the Continent and in 
Palestine. On her return she settled at Arsta, where she died on 
Dec. 31, 1865. 

See Life, Letters and Posthumous Works of F. Bremer, by her 
si.ster, Cliarlolte Bremer, translated by 1 *'. Milow (18OK). A selection 
of her works in 0 vols. appeared at Orebrt), 1808-72. 

BREMERHAVEN, a seaport of Germany, within the Land 

of Bremen, on the right bank and estuary of the Wescr, at the 
continence of the Gecste, 38ni. N. of the city of Bremen. Pop. 
(1939) 25,816. It is built on a tract of territory ceded to Bremen 
by Hanover in 1826, and further increased by treaty with J’rus.sia 
in 1869. It form.s practically a single town with Gccstemunde 
(Pru.s.sia), which lies across the Geeste and with which it is con¬ 
nected by a drawbridge. The port was ojiened in 1830, and its 
rapid devedopment is clue to the cnler|)ri.sc of Johann Smidt 
(177.3-1859), burgomaster of Bremen. Beside.s an excellent har¬ 
bour, there are large wet docks, including the Kaiserhafen. This, 
together with the north portion of the Neuerhafen, constitutes 
the free harbour. Here are the workshops and dry docks of the 
North G«*rrnan Lloyd steamship company. The entrance to the 
port is ice-free nearly ail the year round. Shipbuilding and kin¬ 


dred industries arc carried on; and there is a fishing industry, 
with fish-salting and smoking. The chief imports are cotton, 
tobacco, frozen meat, phosphates, copper and bananas. The ex¬ 
ports are of a general character. Vessels that cannot reach Bremen 
lighten or di.scharge at Bremerhaven. In 1938, almost 1,000 
vessels, with a net tonnage that totalled more than 2,900,000, 
entered the port. 

During World War II the British royal air force bombed the 
docks and shipyards frequently and heavily, and set fire to the 
fast luxury liner “Bremen” at her pier. 

BREMERTON, a city of Kitsap county, Wash., U.S.A., 
on Puget Sound, 15 mi. west-southwest of Seattle. It is on state 
highways 14 and 21 and is served by eight modern ferries. The 
population in 1930 was 10,170 and in 1940 it was iSA 34 - The 
Puget sound navy yard employs 12,600 men and has the large.st 
drv docks in the United States. 

BRENDAN, Brandon or Brandan (c. 484-578), Irish saint 
and hero of a Jegend-iry voyage in the Atlantic, is .said to have been 
horn at Tralee in. Kerry in a.d. 484. Mediaeval historians usually 
call him Brendan of Clonfcrt, or Brendan son of Finnloga, to 
(ii>linguish him from his contemporary, St. Brendan of Birr (573). 
Little is known of the historical Brendan, who died in 578 as abbot 
of a Benedictine monastery which he had founded twenty years 
previously at Clonfert in eastern Galway. The story of his voyage 
across the Atlantic to the “Promi.sed Land of the Saints,” after¬ 
wards designated “St. Brendan’s Island,” ranks among the most 
celebrated of the mediaeval sagas of western Europe. Its tradi¬ 
tional date is 565-573. The legend i.s found, in prose or verso and 
with many variations, in Latin, French, English, Saxon, Flemish, 
Irish, Welsh, Breton and Scottish Gaelic. Although it does not. 
occur in the writings of any Arabian geographer, several of its 
incident.s—.such as the landing on a whale in mistake for an island 
—belong al.so to Arabic folk-literature. Many of Brendan’s fabu¬ 
lous adventures seem to be borrowed from the Irish saga of 
Ma«‘!duin or Maeldune, and others belong also to Scaandinavian 
mythology. The oldest extant version of the legend is the iilh 
century Navigatio Brvndnni. 

Only in 1759 '''as the ai^parition of St. Brendan's island ex- 
fdained as an effect of mirage. 

See C. Wahlund, Die nit freinzdsBche Pro^aiibersetzung von Brendans 
Mrerfahrt (Ujjpsala, i()Oo) ; 1 '. Novati, La ‘'Navigatio Sancti Brendnni*’ 
in anlico Veneziano (Bergamo, 1892) ; G. Sdhrmer, Zur Brendanus^ 
Legrnde, etc. (Leipzig, 1888) ; F. Michel, Les Voyages rnerveilleux de 
St. Brendan, etc. (Paris, 1878); and P. F. Moran, Acta Sancti Brendani 
.... Original Latin Documents connected zoilh the Life of St. 
Brendan (Dublin, 1872). 

BRENHAM, a city in S.E. Texas, U.S.A., 68m. N.W. of 
Houston; the county seat of Washington county. It is served by 
the Santa Fe and the Southern Pacific railways. The population 
in 1030 was 5,974; and it was 6.435 in 1940. It is a shipping 
point for cotton, grain, poultry, dressed turkeys, and livestock. 
Its factories include a cotton mill, a cotton compress, a cotton¬ 
seed oil mill, a broom factory, marble and granite works, and a 
large hatchery. It was settled about 1844, incorporated in 1858, 
and chartered as a city in 1873. A commis.sion-manager form of 
government was adopted in 1920. 

BRENNER PASS, the lowTst (4,49s ft.) and one of the 
most frequented passes across the Alps in all ages, though the 
name used in the middle ages was “the route through the valley 
of 'Prent.” It is the great gate of Italy, and by it most Teutonic 
invaders reached Italy. Many side passes join this great thorough¬ 
fare. It was cros.sed no fewer than 66 times by various emperors, 
between 793 and 1402. A carriage road was constructed over it 
in 1772 and the railway over it in 1864-67. From Innsbruck to 
the .summit of the pass (by rail) i.s 25 mi. The line then descends 
through the Eisack valley past Bressanone (34 mi.) to Bolzano 
(24 mi.). Thence it follows the valley of the Adige to Trent 
(35 mi.) and on to Verona (56^ mi.)—in all 174V mi. by rail from 
Innsbruck to Verona. 

BRENNUS, I. A leader of the Gauls who invaded Italy in 
390 B.c. It should be observed that his name first appears in Livy 
and is not found in Polybius or Diodorus. It is difficult to dis¬ 
entangle the facts of this invasion from the legends; it seems 
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clear that Brennus crossed the Apennines, advanced on Rome 
down the Via Solaria, and defeated the Roman army at the Allia, 
some 12m. from Rome. He then appears to have delayed a day 
or two on the field, giving time to fortify the Capitol; to have 
sacked Rome, besieged the Capitol for six months, accepted the 
offer of the defenders to ransom themselves, and then, probably, 
departed safely with his booty. Of the rest of the picture.sque 
story, the massacre of the Patricians in their chairs; the night 
attack on the Capitol, the sacred gee.se and the exploits of Man¬ 
lius; the false weights at the paying of the ransom, and the 
hurling by Brennus of his sword into the scales, with the famous 
words, “Pae Victis” we may believe as much as we please. But 
the Livian “happy ending,” wherein Camillus arrives from the blue 
at the moment of payment, and wipes out Brennu.s and his forces 
together, is really too good to be true. 

Bibliography. —Diod. XIV.: Polyb. 11 .: Liv. V. 

II. Over a hundred years later (279), another Brennus at the 
head of a band of Gauls invaded Greece. Earlier raiding expe¬ 
ditions from Pannonia had been successful at the e.xpen.se of 
Ptolemy Ceraunus in Macedonia. Brennus now advanced through 
Macedonia towards Greece proper, and was first held up at Ther¬ 
mopylae, and beaten off with great loss. Later, as had happened 
to Leonidas, the mountain pass was betrayed, but the Greek army 
was taken off by the Athenian fleet. Brennus, with the ad¬ 
vance guard that had gone over the upper pass, pushed on for 
DeJphi with its vast trea.sure. About 4.000 was the strength of 
the defending force on the rock, but they had an immensely 
strong position, and when Brennus collapsed under his W'ounds 
the invaders broke and fled, pursued by the Greeks all the way to 
Thermopylae, Brennus disdained to recover after his defeat, and 
pul an end to his life by draughts of strong wine. Justin says that 
he was “unable to endure the pain of his wounds,” and the 
humiliation of defeat. 

Bibuoomaphy, —Pans. X.; Justin, XXIV. 

BRENTANO, KLEMENS (1778-1842), German poet and 
novelist, was born at Ehrenbreitstein on Sept. 8, 1778. His sister 
was the well known Bettina von Arnim, the correspondent 
of Goethe. He studied at Halle and Jena, where he made the 
acquaintance of the Schlegcls, Hardcnberg and Tieck, and after¬ 
wards resided at Heidelberg, Vienna and Berlin. In 1818, weary 
of his somewhat restless and unsettled life, he joined the Roman 
Catholic Church and withdrew to the monastery of Dulmen, where 
he lived for some year.s in strict seclusion. The latter part of his 
life he spent in Regensburg, Frankfurt and Munich, actively en¬ 
gaged in Catholic propaganda. He died at Aschaffenburg on July 
28, 1842. Brentano, whose early writings were published under 
the pseudonym Maria, belonged to the Heidelberg group of 
German romantic writers, and his works .are marked by excess of 
fantastic imagery and by abrupt, bizarre modes of expression. But 
although he possessed no great poetic genius, he occupies an 
important position in the history of German literature. It was 
with the publication of Des Knabcn \Vunderhorn (1805-08), of 
which he was joint edilor, that the new character of the Romantic 
movement showed itself. Instead of the vague profundity typical 
of the first Romantics, we find here the simplicity of the volkslied, 
a form of lyric which Brentano could imitate most skilfully. A 
satirical vein was another feature of his work, and appeared in 
some of his prose writings. Among his first publications were 
Satiren tind poetise he Spiele (1800), and a romance Godwi (1801- 
02); of his dramas the best are Ponce dc Leon (1804), Victoria 
(1817) and Die Griindung Prags (1815). On the whole his finest 
work is the collection of Romanzen vom Rosenkranz (published 
posthumously in 1852); his short stories, and more especially the 
charming Geschichte vom braven Kasperl und dem schonen 
Annerl (1838), which has been translated into English, are still 
popular. 

Brentano’s collected works, edited by his brother Christian, appeared 
at Frankfurt in q vols. (1851-55). The best modern issue is the 
collected works edited by Carl Schiiddekopf (Munich and Leipzig, 
1909, etc.). Selections have been edited by J. B. Diel (1873), M. Koch 
(1893), and J. Dohmke (1893). See J. B. Diel and W. Kreiten, 
Kletnens Brentano (1877-78), the introduction to Koch’s edition and 
l\. yteig, A. von Arnim und K, Brentano (1894). 
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BRENTANO, LUDWIG JOSEPH (c.illcd Lrjo) (184^- 

1931), German economist, was born at Aschafienburg on Dec. i8, 
1S44. He received some of his academical ediKalioii in Dublin, 
and was professor of political theory in Breslau (1872), and later 
in Strasbourg, Vienna, Leipzig anil Munich. He retired in 1014. 
He advocated free trade, and in industrial questions, combated 
the wages fund theory. In 1808 he made a thorough study of 
trade unioni.sm in England, which resulted in his i)rincipal work. 
Die Arbeitergilden dcr Gegeiiwart (Leipzig, 1871-72; Eng. Irana. 
by L. T. Smith). The book was assailed by BamlK*rger and other 
economists, but is important not only as an authority on modern 
associations of workmen, but for having given an im^ietu-s to the 
study of the gilds of the middle ages, and the e,\amination of the 
great stores of neglected information bearing upon the condition 
of the people in earlier clays. Brentano, who received the Nobel Peace 
prize in 1927, was a leading pacifist in Germany, and a laiiiihai liguie 
al internalional pea< e nallu rings. 

His other works include Das Arhrdsvrrhallnis grtna.^s dem heniigrn 
Recht (1S77) ; Die christlich-sozialc Beivcgung in Kn^laml (1X83); 
Vber das Verhidtnis von Arht itslohn und Arbeitszeit zur ArbeHskttuug 
(1893) ; AgrarpolitiJc (1897) , Die Schrecken des ubencieiiendt n hidus- 
triesiuats (1901); Die Wirtschnjtlkheti Lehrcn des (hrisllichni Alicr- 
tinns (1902); Die Ent-icU keliiug der Wrrllehrr (kjoS) ; Dir deutschen 
Detreidezidle (i()ii); and fd.so a book on Malthusianism (1909). See 
Neilier and Palyi, Liijo Brentano (1925), 

BRENTFORD AND CHISWICK, a municipal borough of 
Middlesex, England, about 9 mi. W of London II is served by the 
S. Ry. and the London Passenger Transport board, and is at the 
confluence of the Brent and the Thames. In 11)27 Brentford was 
united with Chiswick and in 1932 the combined urban district was 
incon>orated under the name Brentford and Chiswick, Pop. (esl 
1938) ()i,470. Area, 3.83 sq.mi. The borough comprises a jiarlia- 
menl.'iry division and ret urns one member. 

In ioj(> Edmund Ironside defeated the Danes .at Brentford (Brayn- 
ford). A toll was granted by Edward I, who gave llie town a mar¬ 
ket, t(jr the con.struction ot a bridge iicros.s the river, and in the reign 
of Henry VI a ho.spilal of the Nine Orders of Angeks wa., founded neai 
its western .^ide. In 11)42 a battle was fought here in which the royal¬ 
ists (leleated the parliamentary forces. During the j(>th and lylh cen 
tunes Brenttord was a favourite resort of London citizens; and its inn 
of the Three Pigeons is frecjucnily alluded to by the dramatists ol the. 
period. Retercnces in literature jioint, in most cases, to the town's 
reputation lor exce.ssive dirt. 

The church of St. Nichola.s in Chiswick has ancient jiortions. In the 
rhurehyard is the tomb oi William Hogarth, (diiswick hall, no longer 
extant, was formerly associated with Westmin.ster school. There in i8u 
the Chiswick jiress was founded by C harles Whiltingham. 

The united borough includes Turnham Green and ( 7 rove Park. Al¬ 
though the district, a.s a we.stein suburb of London, is largel>’ residen¬ 
tial, there arc breweries and riverside works, while soapmaking, saw- 
milling and market gardening are rarrii’d on. In 1928 (^hiswirk hoii.se 
and grounds ((>0 ac.) were acquired, and the united borough b>- 1943 
had over 300 .'ic, of open spaces, excluding Gunnersbury park. The 
Cirand Junction canal joins the Brent there. 

Toward Isleworth is Sion hou.se, a mansion founded by the Lord 
Protector Somerset in 1547 and enlarged by Inigo Jones and Robert 
Adam. The site was previously occupied by a convent of Bridgittine 
nuns e.stablished at Tw’jckenbara in 1415 and removed there in 1431. 

BRENTON, SIR JAHLEEL ( 1770-1844 )', British admiral, 
was born in Rhode Island, U.S.A., on Aug. 22, 1770, the sun of 
Rear Admiral Jahled Brenton (1 729-1802 J. He served with great 
zeal in the jK^ace before the beginning of the war in 1 793, but see¬ 
ing no chance of employnunt went to serve in the Swedish navy 
against the Russians. In 1790 he received his commission in the Eng- 
li.sh navy, and until 1799 be served under Earl St. Vincent. Afs com¬ 
mander of the “Speedy” brig be won much distinction in ailions with 
Spanish gunboats in the Straits ol (Jihraltar. In 1800 he reached the 
rank of post captain, and .servLal as flag captain to Sir James (after- 
w'ards Lord) Saumarez in the action at Algeriras, and in tlie traits in 
1801. In 1803 he was wrecked on the coa.st ol France, an<l imprisoned 
till 1806. Ilis most brilliant action was fought with a flotilla of Franco- 
Neapolitan ve.ssel.s ouLside ol Naples in May 18 jo. He wa.s made a 
baronet in 1812 and K.C.B. in 1815. Later he became commissioner of 
the dockyard at Port Mahon, and then al the Cajje, and was after¬ 
wards lieutenant-governor of Greenwich hospital till 1840. HLs brother, 
Captain E. P. Brknton (1774-1839), is best remembered by his writ¬ 
ings on naval and military history— Naval History of Great Britain 
from the Year 1783 to iHai (1823) and The Life and Correspondence 
of John, Lari of St. Vincent (1838). A Memoir of the Life and Serv¬ 
ices of Vice-Admiral Sir Jnhleel Brenton, based on his own papers, was 
publi.shed in 1846 by the Rev, Henry Kaikes. and reissued by the ad¬ 
miral’s son, Sir L, G. L. Brenton, in 1855. 
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BRENTWOOD, nrlj.ui (ii^trict, Iv^H'X, Etmland; iS ini. X.E. 
of I.orulon fiy ihr; L N' K. railwav’ (Krontwood and Warlt-y sta¬ 
tion). I'op. (cst. loyi) Area sfj.ini. The noii'hljourintr 

fC)untry is iiridLilatin),' and well woodcf], Itrcnfvvood was formerly 
an imfiortant post ini' station on the main road to the eastern 
(ounties, whiih follou.s tin; line of the railway to Crrkhester. The 
r)arne (Bunttwood) is .snpjiosed to record an original settlement 
mad(; in a (letirin^ of tin* forest. 'I'he district is larKely residential. 
'I'Ik' old assi/.c Irouse, an Isli/atxM han structure, rcanains. A fre'- 
grammar school was fouruh-d in i ^"7. Th(‘ (ounty asylum is in the 
vicinity. There are breweries and brick works. To the .south lies 
Warley ('ommcm, W'ith lar^e btirracks. 

BRENZ, JOHANN ( i,p)()-r ^70). Lutheran divine, cddest 
son ol Martin Hrenz, was born at Weil, W’url(ember^^, on June 24, 
I40g Orciained [)riesf in i sjo. he < eascal to celebrate mass in 
iqjp F'rofeclecI by his patron Duke I'lrich cd Wiirtlemberft, he 
was appointed (Jtm. is 5 .D J>rovosi of the collettiale church of 
Stultr'arl, lie was a st ronj^ advocate of Lutheran doctrine*, and 
.'luthor of Svinodttimd Su>‘",'i(ntn (()(t. 21, i s.ysb which set forth 
Jajther’s doctrine of the I'iuc hari>t lie opjrosed airjrlyin^ the* death 
penalty to aiiabajitists or other he retics in the Dr Ifnrrrtiris, ati 
.\tnt prrsitiurjuli (1554), issued by Seb.a^lian ('astellio under the 
pseudonym of Mtirtinus Hellius. An iiicomplete edition of his 
works (largely expository) appeared at Tubingen, i57()-i5()0. A 
volume of Anredota lir< ntintui was edited by I'ressel in jS(j 8. He 
died on Sei)l, i 1, r 570. 

See Hartinann and Jiiiter, Johann Brenz (i8.{0-42); Ifosscrt, in 
UiT/o).;''. Nnihoii yhlofi. (iSi//). 

BREQUIGNY, LOUIS GEORGES OUDARD FEUD- 

RIX DE ( I 7 14-1 7 (yS), I'remti scholar, was born at Ciainneville 
near Havre, on I'eb. 2:, 1714, and died .at I’aris on July 4, 1705. 
After the close of the Seven ^’ears’ War he was .sent to sc'arch in 
the tuchi\'es of Eaigland for doc uments be aring upon the history of 
I'rance, more particularly upon that of the h’rc'uch Trovinces 
which once bc‘longc*d to Eaigland. I'rom this mission (i7()4-()0) 
Hrt'c|uigny brought back cojiies of about 7,000 documents, which 
are now in the* Hibliothc'*(|ue Nationale. A usc'ful .selection of 
lhc*se documents vvtis icublished by Jean Jacc|ues Champollion- 
f igc*ac, in (he* collection of Dontnirnts inrdils rrhitijs a I'histoirr 
dr Fratur (2 \’ols,, iS.p;, 1847). Lrc'-ciuigny himself drew the ma¬ 
terial for important siudic's from the rich mine which he had thus 
exjcloited. These wen* inc hiclc*d in the coll<*ction of the Acaclemie 
des Inscriptions, ’bhe Revolution interrupted him in his collection 
of Mrmoirrs conrrrnant I'histoirr, Irs sdrticrs, Irs Irttrrs, ct Irs 
arts drs ('liitiois, begun in 1776 at the instance of the minister 
bertin, when 15 volumes had apiieared. 

,S’cc rhampollion-f'icreac’s prc'face to the Let Ires drs rois rt rcinrs; 
tin* Comitr drs travaux histnriqnrs, bv X. Cliarmc*s. vol. i. passim; 
and (he* Calaloi^ur drs manusrrits drs t ollrrtious Dndir.snr rt Brrqui^ny 
(in the BiblioLtiociue Nationale), by Rene* I’oujcarclin (1005). 

BRESCIA (anc, Brixia), ejiiscopal see, Lombardy. Italy, cap¬ 
ital of the province of Hrescia, at the foot of the Aljts. 52 mi. Is 
of Milan ;wid 40 mi. \\'. of V’erona b\' rail. !’<)[). (lo^ti) 

(town), (1 o.v''* > i,^i,5c)(; (commune). The plan is rc'ctangular. 
with strec'ls at right angles, a Roman peculiarity, though the Ro¬ 
man town occujiic'd only the eastern iioriion of the* later one. The 
I’iazza del Museo marks the* site of the forum, and the museum 
on its north side* i.s in a t'orinthian temple with three rrlhir, 
proliably the* C'apitolium of the cit\’, erected by X’espasian in 
At). 7^p It contain^ a famous bronze statue of Victory, found in 
1S26. Xc>ar it are the remains of the ancient theatre. The castle, 
at the northeast angle, commands a tine \ iew. The old cathedral 
( iilh-i.nh century I is a round domed liuilding over a c^h cen¬ 
tury church, and the Hrolettct, adjoining (he new cathedral (a 
building of I (>04 ) on the north, is a massive building of the* i :th 
and 1 dh centuric'S (the original town hall, now the prefecture 
and law ('ourlsi, with a loftv tower The convent of S. Salvatore, 
founded In- Desiderius. king of Lombardy, has three churches, 
two of which now contain the tine mediaeval museum. The 
church of S. Francesco has a tlothic fagade and cloisters. The 
Falazzo del Comune, begun in i4()2 and completed by Jacopo 
Sansovino in 1554-1574, is a magnificent structure, with tine 


ornamentation. The church of S. Maria dei Miracoli (1488- 
i 1523) has rich details, especially of the relief.s on the facade. 
Many other churches, and the picture gallery ((jallerio Martinen- 
go), contain fine works of (he painters of the Hrcscian school, 
Alessandro Ronvicino (generally known as Morelto), Girolamo 
Romanino and Moretto's pu[)il, Giovanni Battista Moroni. The 
city has no less than 72 public fountains. Brescia makes iron 
ware, jiarticularly tire-arms and w'eapons (one of the govern¬ 
ment small-arms factories is here), also machinery, woollens, 
linens and silks, matches, candles, etc. It is the chief centre of 
the? slocking factories of Italy. Mazzano, Sm. E. of Brescia, 
has stone ejuarries. Brescia is on the main railway line between 
Milan and Verona, and has .several branch railways and steam 
tramways. 

The ancient Celtic Brixia of the Cenomani submitted to Rome 
in 225 ICC'. Augustus founded a civil colony here in 27 B c'. In 
.)52 it was plundered hy Atlila, but was the seat of a clucliy in the 
J^ombard pericjcJ. From 1107 it w'as one of the most ac tive mem¬ 
bers of the Lombard League. In 125S it fell into the hands of 
I'Acelino of Verona, and belonged to the Scaligers (clc-lla Scala ) 
until 1421, when it came under (he Visconti of Milan, and in 
1426 under Venice. Early in the i()th century it was one of the 
wealthiest cities of Lombardy, but has never recovered from its 
sack lr>' the French under Gaston cle Foix in 1512. It belonged 
to Venice until T7 c) 7, then to Austria; it rcvoltc‘ci in 1S4S, and in 
t 84() was the only Lomliard town to rally to Charles Albert, but 
it wa.^' taken after ten days’ ob.stinate street fighting b>' (he Aii.^- 
trians, to he lost in 1850. 

Srr A. Agolftti, Brescia (Brrgami), ,Ar(i Grafirlu’, ioo<j), well illiis- 
Iralcrcl. 

BRESLAU, a City of G erman)’, cajiital of llu.* Brussian [irov- 
ince of Lower Silesia, and an e))iscopal see. situated in a wide 
and fertile plain on both banks of the navigable Oder, 350 mi, 
from its mouth, aiul 202 mi. from Berlin on the railway to Vic-nna 
Pop (ic;.U)) ()i5,oob. It was the eighth city of tlu* reich. Tl-i 
Oder, which here breaks into several arms, divides the city into 
two unec|ual haivc's, crossed by numerous bridle’s. 'Phe larger 
jiortion, on the left bank, includc;s the old or inner town, sur¬ 
rounded by beautiful (iromenades on the site of the ramparts 
dismantled after 1813. Outside the ramparts, and across (he 
Oder, lies the new town, with extensive suliurbs, containing many 
handsome streets and .sjxicious sf|uares. In the ancient inner 
town, with its narrow streets, are si'veral mediaeval buildings of 
great interest. The cathc'ciral, dedicated to St. John the Bajitist, 
was begun in 1148, comiileted in the 15th century, and enlarged 
and restored later. One of its chief treasures is the high altar of 
lieaten silver. The Kreuzkirche (church of the Holy (toss), 
dating from the 13th and 14th centuries, is an interesting brick 
building, remarkable for its stained glass and its historical monu¬ 
ments. 'Phe Sanclkirche, dedicated to (Aur Lady of the Sand, 
dates from the i4(h century. The DorothecBi, or Minoritenkirche. 
remarkable for its high-pitched roof, was founded by the emperor 
Charlc's IV. in 1351. Of the Evangelical churches the most im¬ 
portant is St. Elizabeth {r. 1250), rebuilt in the 14th and 15th 
centuries, and re.stored in 1857. The church posst'.s.scs a celebrated 
organ, fine stained glass, a magnificent stone pyx (145.S) over 
52ft. high, and portraits of Luther and Melanchthon by Lucas 
(_'ranach. The reformation in Silesia was first proclaimed in 1523, 
in the Gothic church of St. Mary Magdalen (14th century ). 

The business streets of the city converge upon the Ring, the 
market scjuarc, in which is the I4th-i5th century town-hall, a line 
Gothic building, containing the Fiirstensaal, in which the diets 
of Silesia were formerly held, while beneath is the famous 
Schweidnitzer Keller, used since 1355 as a beer and wine house. 
The university (founded in 1702), a striking Gothic building fac¬ 
ing the Oder, was built (1728-1736) as a college by the Jesuits, 
on the .site of the former imiJcrial castle presented to them by 
the emperor Leopold I., and contains a magnificent hall (Aula 
Leopoldina), richly ornamented with frescoes. It was greatly 
augmented hy the incorporation of the university of Frankfurt- 
am-Oder in 1811. The library is speciall>' rich in oriental litera¬ 
ture. In 1938 the university had 2.500 siudcnts. The faculty of 
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theology is here mixed (both Protestant and Roman Catholic) 
as at Bonn, Munster and Tubingen. Breslau has also a famous 
technical high school, with 450 students in 1938. Other public 
buildings are the Stadthaus (civic hall), the royal palace, the 
Government oflices (a handsome pile erected in 1887), the 
provincial House of Assembly, the municipal archives, the courts 
of law, the Silesian museum of arts and crafts and antiquities, 
the museum of fine arts and the exchange. Statues and fountains 
are numerous. It is, however, as a commercial and industrial 
city that Breslau is most widely known. It is the chief industrial 
centre of eastern Germany, with iron-founding and manufactures 
of machinery, linen, clothes, railway-carriages, paper and fur¬ 
niture. Important fairs are held in spring and autumn. Trade 
is greatly facilitated by its situation close to the extensive coal 
and iron fields of Upper Silesia, in proximity to the Austrian 
and Polish frontiers, at the centre of a network of railways and 
on a. deep waterway connecting with the Elbe and the Vistula. 
Between 1912 and 1917 a new canal, the Breitenbachfahrt, for 
the use of barges from UpiJer’Silesia, was constructed, linking 
the Oder with the Alte Oder. 

History.—Breslau (Lai. Vratislavia) is first mentioned by the 
chronicl<*r 'rhielm.ir, bishop of Merseburg, in a.d. 1000, and was 
made the seat of a bishoj) in the i ith century. It formed part of 
Poland until 1163, when it became the ca[)ital of an inde{>endcnt 
duchy. Destroyed by the Mongols in 1.141, it soon recovered its 
former prosperity and received a large inllux of German colonists. 
The bishop oljtained the title of a prince of the empire in 1290. 
When Henry \'I.. the last duke of Breslau, died in 1335, the city 
came by purchase to John, king of Bohemia, whose successors 
retaineil it until about 1460, giving the growing town many 
privileges. Disliking the Hussites, Breslau placed itself under 
the protection of Pope Pius II. in 1463, and a few years after¬ 
wards came under the rule of the Hungarian king, Matthias 
Corvinus. After his cU'ath in ].)90 it again became subject to 
Bohemia, passing with the rest of Silesia to the Habsburgs when 
in 1526 Ferdinand, afterwards emperor, was cho.sen king of 
Bohemia. It passed to Prussia in 1741, though held for a short 
time by tho Austrians in 1757, and by the I'rench in 1807 and 
1S13. The sites of the forlillcations, dismantled by the Ereiuh 
in 1S07 were given to the civic authorities by King Frederick 
William III., and converted into promenades. 

BRESSANONE (formerly Brixent, an urban district, prov¬ 
ince of Bolzano, Italy. Pop. (1936; 6,520 (town); 9,503 (com¬ 
mune) ; at the confluence of the Isarco and Kienza, with a station 
on the Brenner railway, 34m. .S.E. of that pass, and 24m. N.E. of 
Bolzano. The a.spect of the city is picturesque and very c(cle.si- 
astical; it is still the sec of a bishop, and contains an iSth-ccntury 
cathedral, an episcopal palace and seminary, 12 churches and five 
monasteries. The sec W'as founded at the end of the 8t,h century 
(pos.sibly 6th century) at Sabiona on the rocky heights above the 
town of Chiusa (some way soutli), but in 902 was transferred to 
Bressanone which, perhaps a Roman station, had become a royal 
estate, under the name of Frichsna, and in qoi had been given by 
Louis the Child to the bishop. In 1027 the bishop received from 
the ei>iperor Conrad II. very extensive temporal powers, which 
he lost to Austria only in 1803. The town was .surrounded in 1030 
by walls. In 1525 it was the scene of the first outbreak of the 
great peasants’ revolt. About 5'm. north of it is the great fortress 
of Franzensfeste, now called Fortezza, built 1833-38, to guard the 
route over the Brenner and the way eastward up the Val Pustcria, 

BRESSE, natural region, eastern France, embracing portions 
of the departments of Ain, Saone-et-Loire and Jura, extending 
60 mi. from the Dombes on the south to the river Doubs on the 
north, and 20 mi. from the Saone east to the Jura. Varying from 
600 to 800 ft. above sea level, it slopes .slightly we.st. Heath.s and 
coppice alternate with pastures and arable land; pools and 
marshes arc numerous, e.specially in the north. Its chief rivers are 
(he Veyle, the Rcyssouze and the Seille, tributaries of the Saone. 
The soil is gravelly clay, moderately fertile, and cattle-rai.sing is 
carried on. The region is e.specially celebrated for its table poul¬ 
try. The district belonged in the middle ages to the lords of 
Bag6, from w'hom it passed in 1272 to the house of Savoy. The 
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province, as such, with Bourg as its capital, was founded in the 
TSih century. In 1601 it was ceded to Prance by the Treaty of 
Lyons, and formed (with the province of Buitcy) first a si'})ar;Ue 
government and later part of the governnu'iii of Burgundy. 

BRESSUIRE, a town in western France, department of Deux- 
Sevres, 48m. N. of Niort. Pop. (1936) 5.704. The town over¬ 
looks the Dolo, a tributary of the Argenlon. Its history is a 
scries of pillages and burnings, notably in 1214, 1370. 1598 and 
1794. The church of Notre-Damc (i2lh and istli centuries) has 
an imposing Renaissance tower, and the castle (built by the lords 
of Beaumont, vassals of the viscount of Thouars) is in ruins; 
part of the site is occupied by a modern chateau. It is an agricul¬ 
tural market-centre and makes woollen goods. Bre.ssuirc has a 
sub-prefect and a tribunal of first instance. 

BREST, west France, capital of an arrondissement in (he 
department of Finistcre, 155m. VV.N.W. of Rennes by rail. Pop. 
(1936) 79,342, It lies north of a magnificent land-locked bay, 
and occupies (he slopes of two hills divided by the river Penfeld, 
the left bank being regarded as Brest proj)er, the right as Re- 
couvrance. There are also exiensivc suburbs to the east. Some 
hill-sides are so steep that the ascent is made by flights of steps. 
This is characteristic of many old fishing settlements. Brest was 
ceded about i 240 by a count of Leon to John 1 ., duke of Brittany. 
From 1342 to 1397 it was in English hands and the saying was 
current that “He is not duke of Brittany who is not lord of Bre.st.” 
By the marriage of Francis I. with Claude, daughter of Anne of 
Brittany, Brest with Brittany pa.s.sed to the crown. Richelieu, 
in 1631, constructed a harbour with wooden wharves, which soon 
l)ccame a station of the I'rench navy. C’olbert changed the wooden 
wharves for masonry and otherwise imj^roved (he port, and 
X’auban’s fortifications followed in 1680-8S, Fortifications and 
naval importance have continued to develop. Running round the 
.shore to the south of the town is the Cours d'Ajot promenade. 
The ca.slle with its donjon and seven towers (12th to i6th cen¬ 
tury) commands the entrance to the river. 

The road.stead con.sists of a deep indentation formed by coastal 
subsidence, about 14m. long and averaging 4m. wide, barred by 
the peninsula of Quelern, leaving the Goulet passage, from i to 
2m. broad. The outline of the bay is broken by numerous sub¬ 
merged tributary valleys. The naval port, in great part excavated 
in the rock, extends along both banks of the Penfeld, There are 
also large naval barracks. The commercial port, separated from 
the (own by the Cours d’Ajot, comprises a tidal port with dorks 
and an outer harbour. The cliii'f import.s are wheat, wine, coal, 
timber, petrol, iron and steel, fertilizers and paper-pulp. Exports: 
fruit, potatoes, pyrites and pit-props. Besides its sardine and 
mackerel fisheries, the town has fiour-mills, breweries and en¬ 
gineering works, and manufactures of candles, chetnicals (from 
.seaweed), boots, shoes and linen. Brest communicates by sub¬ 
marine cable with America and I'rench West Africa. 

During World War I Brest became the port of disembarkation 
for the American army fighting in France. Troops and material 
were landed there, and new docks were rapidly constructed and 
many older ones deepened. After 1918 Brest became more and 
more important as .a calling port for trans-Atlantic liners and a 
leading naval centre. Brest is the seat of a sub-prefect and has 
tribunals of first instance and of commerce, a chamber of com¬ 
merce. a board of trade-arbitrators, two naval tribunals and a 
tribunal of maritime commerce. 

BREST-LITOVSK (Polish Brzrsc rad Bugiem^, capital of 
the Polish province of Polesie in 52" 5' N. and 23° 39' E., at the 
junction of the river Muchawicc with the Bug, and of railways 
from Warsaw, Kiev, Moscow and East Prussia. Pop. (1867), 
22,493; (1931) 50,733, of whom more than one half were Jews. 
Brest has suffered many calamities in its history. Ravaged by the 
Mongols in 1241, by the Teutonic knights in the 14th and the 
Crimean Tatars in (he 15th centuries, its population decreased by 
more than 24,000 during the wars of 1914-18 and 1920. In 1596 
the famous council met there which established the United Cath¬ 
olic Church. From 1795 to 1921 it belonged to Russia. During 
World War II it was occupied by the U.S.S.R, from Sept. 1939 
to June 1941, when it was conquered by the Germans, 
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BREST-LITOVSK, BATTLES OF. Cadir ihis ht-adinK 

an- rtlatfd thr forluiifs of Macken.scn’.s third forward bounii in 
the Kreat olfcnsixe of the Central Powers against Russia in 19*5- 
The period (overed is troni the middle of July to the middle of 
September. 'I'he aim of Maekensen s j^roup of armies, directed 
between the due and Vistula rivers toward Bre.st-Litovsk—the 
same direction as that of the first Austrian offensive of the World 
U'ar—was to force (he retirement of the Russians from (he Polish 
salient and , if possible, to cut their line of retreat. His attack 
was coml)ined with one from the north by Gallwitz’s XII. Army 
against the Narew line, in the upshot, thoUKh both attacks were 
successful. Russian resistance slowed them down sufTiciently to 
enable the forces in the Polish salient to escape. 

APukensetiV two previotis attacks had carried him from the 
Dunajer to the San, then, after a pause, to Lemberj^ (Lwow), 
which was capturefl on June .’a, and nortli-cast tow'ard the Chelm 
(Kholm )-i>uhlin line. Asain a .short pause was necessary to re¬ 
organize his forces and prepaie a fresh advance. 

The Armies Employed.—In the middle of July, when 
Mackensen resumed his adv.ame, the prisition of the opposing 
forces wa.s roughly as follows: The Kussi.an I\'. (Kwarth). III. 
(L(.'vhl and XIII. ((lorhatovski; Artnies laced .south-west, from 
the Pilica river near its junction with the \ istula to about Sok'al 
on tlie Bug (north-east of Lemberg). On the right of this group 
lh(‘ II. Army still held the Bzura-F<.awa Kuska po.sitions west of 
Warsaw; on the left, (he VIII,, XI. and IX. Annies stretched 
south along the I’ltjier Bug to Zluczdw and thence to the Ru¬ 
manian border. The Russian los.ses had been extn'rnely hc-avy; 
ill the 111 . Army, for example, live corps inuslcred between them 
only oocj bayonets. 'I'heir morale had naturally suffered. 

Mackensen’s group «orrgirised. in that ordir from norlh-wa-st 
to south east, the Austrian I\’. Army, the Oerman XL Army, the 
new Omman Army of the Bug (Linsingen), and the Austrian I. 
Army (Puhallo), The first three were to < arry out the main 
attaik belwe(-n the Bug and the Vistula, while (he 1 . Army wa^ 
to i:o\aT the right and advance towards VVIodimierz Wolynski. 
I'arlher south, the Austrian II. Army and OeriTian Southern Army 
wi'ie to coviT the offensive eounter-altack from the east, the 

same task (hat the Aii.strian Jl. and III. Armies had failc'd to 

[lerform at the beginning of the war. On the e.xtreme right, the 

\1J. Army (I’llanzer-Ballin) was to push forward and clear the 

si)u(|iern portion of East (Lilicia. West of the Vistula Woyrsch’s 
corps of Laiidwi'hr was to advance in conjunction with Macken- 
sen's left and if possible cross (he river below l)(,d)lin. 

The Fighting Begins.—Macken.sen's attack began on July 15. 
l-'roin the first, jirogress was slow. The Russians withdrew a few 
miles, but in no part of the line w'as any decisive success achieved. 
On the iSth, for the first lime in history, the I^ru.ssian Ouard mef 
the Russian Oiiard on the held of battle; honours appear (o have 
been e\'en betwi'cn them Meanwhile Woyrsch had overcome (he 
right wing of (he Russian IV. Army and reached the Vistula; he 
crossed on July eS, .some 20 m. north of Dublin. Mackensen 
attaik(‘d again on the vpth and broke through the Ru.ssian front 
half wav between Luldin and Ohelm; the former jdace was evacu¬ 
ated on July ,^i and the latter on .Aug. (. It had taken Mackensen 
1 7 (lavs to make good the Cs m. to these jilaces. 

Ciallwilz in the north had also been unable to gain a rapid suc- 
ce.ss and was advancing only slowly. But before the triple threat 
of the forces of Mackensen, \Vo>T.sch and Clallvvitz, the Russians 
were com]idled to evacuate Warsaw and Dijilin, the former on 
Aug. 4, and the latter on Aug. 5. The Russian left wing (IV., III., 
XIII. Armies) in front of Macken.sen was now executing a wheel 
to the east, to conform with the retreat of the centre from the 
salient. Positions had been entrenched in anticipation of this 
movement. Mackensen made a last effort to break through and 
interce]it the Russian centre between Wnr.s.iw' and Brest -Litovsk. 
But his attacks at Lubartow between Aug 5 and 8 only gained 
ground slowly, and by Aug. 9 it was obvious that the Ru.s.sian.s 
had t'scaiK'd from the noose which it had been proposed to draw 
round their centre, The main portion of Mackensen’s group 
moved north-east towards Brest-Litov.sk, cxerci.sing a purely 
frontal pressure on the retreating Ru.ssians. The only outflanking 


movement now {xissible in this part of the field was cast of the 
Bug, directed against the rear of Brest-Litovsk. Thi.s was at¬ 
tempted by the Austrian I. Army and the Army of the Bug. The 
former now advanced on Kowe). while the Bug army, which had 
crossed the river at Wlodawa, advanced through the Pinsk 
Marshes (Polyesie) to cut the Brest-Litovsk-Kobryn-Pinsk rail¬ 
way line. 

The Final Stages.—The remainder of the story can be quickly 
told. Under increasing prc.s.sure from the Austrian IV. Army and 
the German XI. Army, the Russiams evacuated Brest-Litovsk on 
Aug. 26. But they held off the Bug army from Kobryh sufticiently 
long to allcm^ of the safe withdrawal of their forces from Brest- 
Litovsk. The Austrian I. Army after reaching Kowel sent a 
cavalry corps across the Pinsk Marshes to join the Bug army, 
and it.self became involved in battle against the south-western 
group of Russian armies towards Luc k (Lutsk) and Rownc. 

At the end of Augu.st Maekensen’.s force was reduced. The 
Austrian IV. Army was transferred to the right group, south of 
the mar.shes; portions of the XI. Army had already been with¬ 
drawn for the Serbian camiiaigii, to w'hich Mackensen himself 
was now called. What remained of his forces w;^.s placed under 
Linsingen and pursued the Russians as far as Pinsk, where a line 
was taken U[) which remained unaltered to the end of (he war. 

The poverty of (he communications had much hampered Mack¬ 
ensen. In his previous drives from (he Dunajec and from the San 
he had depended principally on the effect of his heavy artillery. 
I'he lack of roads and railways south of Lublin and Chelm made 
it difficult to advance his guns and to keep (hem sujiplied with 
ammunition. The Russians, too, had shown all (heir traditional 
stulibornness in retreat. In this part of the theatre the Pinsk 
mar.shes made a wide envelojiing movement impossible, and the 
direction of Mackensen's advance was inevilahle. Ludendorff had 
fore.seen the slowness of advance on (his line and had [lersistently 
counselled that the main blow should be directed by Kovno and 
Wiino ( Vilna ) on Minsk. 

(.Vec also Dunajkc-Sant, IUttlks of thf.; Lfmhf.ko, Battlks 
ok; Narkvv, Battlfs ok thf.) 

BiHLioGRAnrY.—E. von Falkcnhayn, Crncral IIvadquariFr^, joi.f-16, 
and Its Critical Decisions (iqu)); Sir A. Knox, ll'it/t the Russian 
Army Kjtq-ij (iqzi). See also World War, Bibtioiirnphv. 

(A. P. W.) 

BREST-LITOVSK, TREATIES OF. Two treaties were 
signed at Bre.st-Litovsk early in on Feb. 9 betWTcn the 

Central Power.s and the Ukrainian Republic, and on March 3 be¬ 
tween the Central I’owers and the Soviet Government of Russia. 

On Nov. 20, 1917, following on a resolution passed by the Con¬ 
gress of Ru.s.sian Soviets in favour of immediate peace, the new 
Bolshevik Government informed the Central I’owers of its readi¬ 
ness to come to terms; on Dec. i fighting ceased 011 the eastern 
front; and on Dec. 5, as the result of negotiations at Brest-Lit¬ 
ovsk, an armistice was arranged for 10 days (extended on Dec. 15 
for 30 days more) with a view to negotiating peace. 

The first meeting of the peace delegations was held on Dec. 22 
in the fortrc.ss of Bre.st-Litovsk, the headquarters of the German 
Eastern Army. The principal German delegate was Herr v. Kiihl- 
munn, the principal Austro-Hungarian Count Czernin; Turkey and 
Bulgaria were also represented. The chief representative of the 
Soviet Government, until the arrival of Trotsky on Jan. 7, was 
Dr. Joffe. The Ukrainian Republic, which claimed independence 
of Russia, sent a separate delegation, composed wholly of youthful 
idealists. Its chief .spokesmen were Sevryuk, a literary man, and 
M. Holubowicz; among its members was Prof. Valdemaras, after¬ 
ward prime minister of Lithuania. 

The Russians at once laid down as a sine qua non the principle 
of “peace without annexations and indemnities, and the recogni¬ 
tion of the right of self-determination for all peoples.” This was 
accepted by the Central Powers, but only on condition that it 
.should be agreed to by all the belligerent pow'ers as the basis of a 
general peace. In the event of their refusing, the Central Powers 
reserved a free hand in dealing with Russia alone. On Dec. 28 at 
the dose of the preliminary discussions, the Russians were allowed 
10 days in which to secure the adhesion of the Entente Powers. 
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When the conference reopened on Jan. 7 the situation had 
changed for the worse. The Entente Powers having refused the 
Russian proposal, it was now a question of concluding a separate 
peace. The Russians and Ukrainians were now at open war; the 
latter insisted on ncgoti 'ting a sejiarate peace and demanded the 
recognition of their independence—which was conceded by the 
Central Powers on Jan, g. On this same day the negotiations with 
the Rus.sians on territorial questions reached a deadlock. The Ger¬ 
mans insisted that I'oland, Courland, Lithuania, and parts of Li¬ 
vonia and Esthonia had already determined to attach themselves 
to the Central Powers; the Russians demanded that a plebiscite 
should be taken after the withdrawal of the German troops. All 
efforts at compromise failed, and on Jan. 18 Trotsky left for 
Petrograd (Leningrad). 

Ihe threatened breakdown of the negotiations was less al.irm- 
ing to Germany than to AusLria-Plungary, whose internal condition 
wa.s now desperate. To relieve this situation a separate peace with 
the Ukraine was proposed, and to this Germany readily assented 
since the sacrifices involved would be made by Austria-Hungary 
alone, while Germany would profit by (he opening up of the corn 
supplies of .southern Russia. The conditions demanded by the 
Ukrainians were severe and huniilialing, and in order to avoid 
them Austria-Hungary renewed her efforts to make peace with 
Russia. Put Trotsky, who returned on the 30th, was in no mood 
for lompromise. He c ould sign a peace, he said, in which Russia 
would l)e frankly coerced, but could not declare in Art. 1 . that 
there were no annexations and then in Art. JI, agree to such an¬ 
nexations. Russia would bow to facts, but would not give “a cer¬ 
tificate of morality” to the victors. Thus, after eight days of futile 
debate, the deadlock continued. 

Treaty with the Ukraine.—In these circumstances, and in 
spile of Trotsky’s protests, the treaty between the Central Powers 
and the Ukrainian Rada was signed on Feb. g. Austria-Hungary 
ceded the dislric I of Cdiolm to the Ukrainians, undertook to erect 
the Ruthenian parts of Galicia and the Bukovina into an auton¬ 
omous crown land, and conceded full rights to the Ruthenian 
language and culture elsewhere in the monarchy, all of which was 
a deadly offence to the Pole.s. In return the Ukrainian.s undertook 
to supply the Central Powers with a million tons of breadstuffs 
annually. If this latter condition were not fulfilled, the whole 
treaty was to be null and void. 

Breach with Russia.—Although 'Protsky had announced that 
the treaty with the Ukraine was an unfriendly act which would 
make peace with Russia impossible, he consented to continue ne¬ 
gotiations on a new basis; all “theoretical questions” were to be 
excluded from (he debates, and the territorial settlements were to 
be made “without qualification.” This broke down on the attitude 
of the German military men, who complained of Bolshevik propa¬ 
ganda in the German army (which Trotsky justified), and rightly 
suspected Trotsky of playing for time in exiiectation of the out¬ 
break of revolution everywhere. On the evening of Feb. 10 'Frot- 
sky, pressed to explain himself, rose and left the hall, after an¬ 
nouncing briefly that Russia would cease hostilities but would not 
conclude a treaty of peace. 

The military, who had throughout ham{Jt^red the work of Kiihl- 
mann and Czernin, were now definitely in the ascendant. (.)n Feb. 
j 8 (jermany denounced the armistice and invaded Estonia, her 
troops reaching the shores of Lake Peipus. On Feb. 19, Petro¬ 
grad being immediately threatened, Lenin and Trot.sky sued for 
peace, accepting the conditions laid down at Brest-Litovsk. The 
Germans, however, now delivered an ultimatum embodying fresh 
demands, including the German occupation of E.stonia and 
Livonia, to which the Russians agreed on Feb, 24, On Feb. 26 the 
Russian delegation once more appeared at Brcst-Litov.sk, with 
Sokolnikov as its chief spokesman. 

The proceedings of the conference, which met on March i, were 
short. Sokolnikov announced that Russia accepted all the condi¬ 
tions “dictated to her by Germany sword in hand.” In vain the 
Central Powers protested that the ultimatum had contained the 
results of weeks of discussion. Sokolnikov declared that there 
could be no question of discussing the treaties “in this atmo.sphcre 
of force,” and that they would sign the drafts submitted to them 


“under the eyes of the workmen, soldiers and iK'asanls of all the 
world, who would judge these treaties.” Without further debate 
the treaty with Russia was signed on March 3. 

The Peace Treaty with Russia.—This was threefold. The 
main treaty embodied the territorial cessions mentioned above and, 
in addition, the cession to Turkey of Kars. Ardahan and Batum. 
Four annexes regulated the economic relations between (he four 
powers and Russia, on the general basis of reciprocity. Additional 
treaties regulated the juridical relations between them. Lip-service 
was done to the {irinciple of “no indemnities,” but Rus.sia had to 
promise to pay 300,000,000 gold roubles as “compensation” for 
damage done. The treaty was annulled by Germany under the 
terms of the Armistice of Nov. 11, 1018. and b> the Soviet C.ov- 
ernment two days later. The treaty with the Ukrainian Rada was 
from the first a “.scrap of paper.” The brcvulstuffs for which .-\us- 
tria-Hungary had liecin willing to pay so great a jnice only ma¬ 
terialized in miserably inadequate quantities, under pressure of 
German arms, and the Rada itself was dissolved when the (.Ger¬ 
mans occupied the Ukraine. 

Bibliograi'iiv.— (lu.stav Graf/ and Richard Selililler, Dir A inure 
Wirtschajtspolitik Ostcrreii h-Un^artis. vol. ii. “Die Knedensvevhand- 
lunpc'n in Brc.st-Litovsk” (('arnepie Endowment. Hjis) ; Enp Ir. The 
Economic Policy of Auslria-Hunparv during the Whir, with introd., 
by W. AJison Phillips, Yale luiiversitv Pres.s, 19^7. li.S..A, I)c‘p(. of 
State, Proceedings of the lyreAt-JJtvvih Prate Conferetit e, Aov. 
i^ij-March j, iQift (jc)i.S) ; II. W. V. Temperley, The Peace i'onlcr- 
rtice in Paris, vol. i. pp. 2^1-235 ; Ottokar Count Czemin, /« the World 
War (Eng. tr. ignp. (VV. A. P.) 

BRETEUIL, LOUIS CHARLES AUGUSTE LE TON- 
NELIER, IMron i)F. (1730-1807), French diplomatist, was born 
at the chateau of Azay-le-F('*ron (Indre) on March 17, 1730. He 
.served on emba.ssie.s to Cologne. St. Petersburg (l.eningrad), 
Stockholm, Vienna, Naples, and again Vienna, until he was re¬ 
called in 1783 to become minister of the king’s household A close 
friencl ol Marie Antoinette, he jiresently came into collision with 
Calonne, who demanded his dismissal in 1787. His intluence with 
the king and queen, cspeei.ally w'ith the latter, remained unshaken, 
and on Neckc.*r’s dismissal on July 11, 178c), Breteuil sue c c-eded 
him as chief minister. The fall of the Bastille three days later i)Ut 
an end to the new mini.stry, anti Breteuil made his way to Switzer¬ 
land with (het first party of hni^rcs. At Solcure, in No\'. 1790, he 
received from Louis XVI. exclusive jiowers to negotiate with the 
Eurojiean courts, and soon brought him.self into opposition with 
his old rival Calonne, wh,o held a chief place in their councils. 
After the failure of the flight to Varennes Breteuil receivc'd in¬ 
structions from Louis X\T., designed to restore amicable relations 
with the princes. I’oreign sovereigns looked on the comte de 
Provence as the natural representative of his brother and found 
a pretext for non-interference on Louis’s behalf in the contra¬ 
dictory statements of the negotiators. After the execution of 
Marie Antoinette he retired into private life near Hamburg, 
returning to I'rancc in 1802. He died in Paris on Nov. 2, 1807. 

See the mc^moirs of Bertrand de MollevilU- (1816) and of the 
marquis dc Bouille (18H4) ; and E. iJauclcl. Coblrntz, 

(j 8«9), forming part of his Hist, de I’emigration. ' 

BRETHREN IN CHRIST. After the Reformation there 
arose in Eurojie a group known as pietists A large number of 
these pietists settled in Lancaster county, Pennsylvania I’rom 
this group in Lancaster county a number of pcrmanc-nt church 
(irganizations arose—one of (hem, the Brethren in Christ. At 
first the Brethren in Chri.st chose no name, though its members 
were de.signated by others as River Brethren as they lived near 
the Susquehanna river. It was in 1862 that the? community 
chose the name, Brethren in Christ. No honour is given to 
any one person for the starting of this organization. The Church 
stands for equality of all communicants. In doctrine it stands for 
justification by faith, holiness and empowerment, Divine healing, 
trine immersion, washing the saints’ feet, holy kiss, non-resistance, 
scriptural veiling and the general resurrection of (he dead. The 
officers of the Church are bishops, ministers and dea< ons. The 
Church is controlled by a general conference held annually. One 
delegate is allowed for every 50 members. The members are 
scattered throughout the United States and Canada. Foreign mis¬ 
sionary activities are being carried on in Africa and India; 
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through city and rural mission stations, through tabernacle meet¬ 
ings and by the placing of young men in neglected sections the 
Church ministers f(j about 25.000 people. In ig2.S there were 
about 6,000 coinmunic aut rneml>er.^ (A. VV. C.) 

BRETHREN, THE CHURCH OF THE: German 

liAPTisT Brethren. 

BR^iTIGNY, Trench hamlet (dept. Eure-ct-Loir, arrondisse- 
ment and canton of Chartres, commune of Sours;, which gave 
il.s name of a treaty concluded there on May 8, 1360, between 
Edward III. of England and John Jl. of Kranre. Edward 111 . ob¬ 
tained, Ix'sides Guienne and Gasc ony, Poitou, Saintonge and Aunis, 
Agenais, Perigord, Limou.sin, (Juercy, Bigorre, the count ship of 
Gaure, Angoumens, Kouergue, Montreuil-.sur-mer, J’onthieu, 
Calai.s, Sangatte, Ham and the count.shi|) of Guines, John II. had, 
moreover, to pay 3,000,000 gold crowns for his ransom. On his 
side the king of I'kigland gave up the duchies of Normandy and 
Touraine, the count ships of Anjou and Maine, and the suzerainty 
of Brittany and ol I'landers. 'I'he treaty should more properly be 
called the treaty of Calais, siiue it was ratifical there on Oct. 24, 
when ail im[)orLant clause in the treaty of Bretigny was omitteci. 
BRETON, JULES ADOLPHE AIME LOUIS OS27- 

jcjofi), I'l'ench painlc-r, was born on May i, 1827, at Courrieres, 
Pas de Calais, I’ranei', and died on July 4, ic)oO. He was .sc-nt 
in 1S43 (c) Ghent, to .stiid>' under dt* \’igne, and in 1S46 to Baron 
VVap[ters at Antwerp. I'inally he worked in Paris under Drolling. 
His tirst efforts were in historical subjecls, “.Saint Piat preaching 
in (laul"; (hen, under the inlUience of the revolution of 1848, he 
painted “Misery and De.spair, ’ In 1853 lie exhibited (he “Return 
of the Ilarvc’stc'rs” at (he Paris Salon, and thc‘ “Little Glcamer” 
at Brussels. 'I'henc eforward he* was es.sentially a jiainler of rustic 
life, especially in the province of Artois. 

Srr Jules Breton, \'ir liun artiste, art cl nature (autoliiographical) 
(Paris, i8c)i), Mariii;> Yac lion, ./a/c,\ Breton (iKqo). 

BRETON, BRITTON or BRITTAINE, NICHOLAS 

(I 545 i-'-I().’()), Isriglish poet, was born in the parish ol St. Giles- 
without-Cripplegate. 'riicuc is no onicial record of his residence 
at the- university, but (he diary of the Kc‘v. Ricliard Madox tells 
us (hat hc' was at Antwerp in ,1583 and wais “once of Oriel 
College ’’ He is supposed to have clieci shortly' alter the pultlica- 
lion of his last work, Iuintas(i( kes ( if)26). Breton lound a patron 
in Mary, countess of Pembroke-, and wrote much in her honour 
until i()Oi, when she sc-ems to have withdr.awn her favour. 

His best work is to be found in his pastoral poetry. His 
I'assionatf Shepheard ( itio.}) is full of sunshine and fre.sh air, 
and ol unatfeclecl gaic-(y. 'I'lie third pastoral in this book—“Who 
can li\'e in lieart so glad As I lie nierrie country lad’’—is well 
known, with some other of Bre-ton’s daintiest poems, among 
them (he lull.iby, “Come little babe, come silly soule," it is 
iiu orporalc ci in A. 11 . Bullen's Lyrics from Fdizahethan Romances 
(iSc)o). His kc-en oliservalion of ccnintry life apjH-ars also in his 
prose idyll, ICi/.v 'J'rc?iclimour, “a conference betwdxt a scholler 
and an angler,” and in his Fnntaslickcs, a series of short iirose 
pictures of (he months, the Christian festivals, and the hours, 
which throw much light on the customs of the times. Most of 
Bretons books are very rare and have great bibliographical 
value. His numerous works, with the exception of some belong¬ 
ing to private owners, were collected by Dr. A, B. Grosart in 
the C/icrtscy Worthdrs Library in 1879 

BRETON DE LOS HERREROS, MANUEL (17 )0- 

1873!, .Spanish dramatist, was born at (Juel (Logroho) and was 
educated at M.ulrid, Enlisting in 1812, hc served against the 
French in Valencia and Catalonia, and retired with the rank of 
corporal in 1S22. Hi.s first piece, A la vcjcz viruclas, was produced 
in 1S24, and jiroved the writer to be the legitimate succcs.sor of the 
younger Moratin, During the next four years he composed 30 
plays, six of them original, the rest being translations or recasts 
of c lassie masterpieces. His plays were a long series of successes. 
He wrote some 360 original plays, 23 of which are in prose. No 
Spanish dramatist of (he U/th century approaches him in comic 
power, while- hi.s metrical dexterity is unicjue Manela o a cual 
los ires? (1831), Muhete; y vcrasl (1837), and La Esciicla del ! 
inatrimonio (1852;, are perhaps his best plays. 1 


See Marques dc Mollns, Bretdn de los Herreras, recuerdos de su 
vida y de sus obras (1883); Obras dr Bretdn dc JIrrreros (1883); 
E. Pine\ro, lil Romanticismo en Kspaha (Baris, 1Q04). 

BRETON LANGUAGES: ^cc I.\D(.)-Eukopeans ; Celtic 
Languages, 

BRETON LITERATURE. It is usual 'to divide Breton 
literature into three periods corresponding to the language—old, 
middle and modern. 'The written remains in the first period (8th 
to nth centuries) consist entirely of glo.sses and names in 
ancient documents. The chief collc-c lions of glosses are (i) the 
Dxford glosses on Eutychius; (2) the Luxemburg glosses; (3) thci 
Bern glosses on \'irgil; (4) the; Cambridge glosses on Amalarius; 
(5) five Collalionrs Canonuin, the chief mss. being at Paris and 
Orleans. All the glosses have bc-en i)Ui)lished by Loth {Vocabii- 
lairc Vicux-Hrctoii, 1884). Breton names occur in Latin lives of 
saints, in the Charter of Redon written in the nth century but 
dating largely from the Qth, and in the Charter of Larulevennec 
(nth century). Lists of these names occur in Loth's Chresto- 
matliic Brrtonnc. 

1 'he Middle Breton period extends from the nth (o the i7lh 
centuries, but down to the 15th century only proju-r names are 
found, in such official documents as (he Charter of Quimperle 
(nth and i3lh centuries), with the exception of a few scrajis of 
v'crse discov-ered in a 14th century ms. in P.iris (Revue Critique, 
xxxiv. 241). 'These scrajjs constitute the earliest known connec ted 
text in Breton. But it is at the end of the 15th century that Breton 
literature can really be said to begin. To (his pc-riod belong a 
Breton-Latin-French dictionary called the Catliolieou of Laga- 
deuc, dated 1464 and printed in 1499 (the first printed Breton 
book) and the dictionarx’ and conversations (French-Breton) of 
(Juiciuer de Roscoff, jirintecl in 1626. A collection entitled Can- 
tiques brrtous was published in 1642 in which the names of sev¬ 
eral Breton airs are given. All the remaining works of the period 
are religious. Two are in prose—the Lite uj St. Catherine ( 1576) 
and the Mirror of Confession ( 1(121 ), 'The former is a translation 
of (he \ ersion found in (lie Golden Legend, and the latter a trans¬ 
lation from I'Tench. 'I'he other works are in verse-. The Life of 
St. Nonn (end of the 15th century) is a paraphrase in the form 
of a dr.ima of the L.itin life, with some attempts to localize- a 
f(‘w events in Brittany. Le Grand Mystere de Jesus (1530) 
follows the- l-’rcneh play of Arnoul Gresban and Jean Michel. 
'This drama falls into three parts, the Passion, the Resurn-ction, 
Dialogut-s. Le Mystere de Sainte Barbe (1557) is also derived 
from a French play. Three long jioc-ms on the Jbissiny of Mary, 
the Fifteen Joys of Mary and (he Life of Man belong to the same- 
period as the Grand Mystere de Jesns, all three probalily being 
based on I-'rcnch versions. A Bretcm metrical version of (he ('rei-d 
occurs in a French mystery play dated 1456 {Rrvut' Critique, 
XX. 184). Le Mirouer de la Mart is a somewhat lugubrious poc-m 
of 3.602 lines eomiiosed in 1519 by “Maestre Jc-han an Archer 
Coz” and printed in 1575. It is based ultimately upon a Latin 
work (in prose mixed with verse) of which versions exist in 
French. It is a description of the four deslinic-s of man—death 
(lines 5 c)- 582'), the la.st judgment (lines 583-1954), hell (lines 
1955-2702), heaven (2703-3566), the remaining lines bt-ing intro¬ 
ductory and conclusion. Doctrin an christenien, a translation from 
French, was published in 1622. The metrical Devout Meditations 
of Cadec appeared in 1651, and in (he {irevious year a collection 
of carols {An Noueloii anrien). To (he 16th century belong a 
Hook of Hours in verse, a prose extract from the Leon missal, 
and also a prose catechism. The lack of originality in the Breton 
published w'orks of this period is obvious. None of them can be 
.said to reflect in any w,iy the real Breton culture of the period. 
French influences arc particularly i-vident in (he enormous number 
of French words that appear. I-'rcnch was the language of the 
upper classes, and the predominance of religious subjects among 
the literary remains of the period together with the complete 
absence of what was truly Breton in spirit argues strongly in 
favour of the assumption that the indigenous culture of the coun¬ 
try was entirely neglected by the learned classes. In view of what 
was to occur later in Breton literature the most significant thing 
among the products of the middle period is the existence of the 
three mystery plays already mentioned. 
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The Modern Period. —Modern Breton is considered to begin 
with the appearance in ^659 of Julien Maunoir’s grammar, Lc 
Sacre College de Jesus, in which he substituted for the traditional 
orthography a more phonetic system. This orthographical division 
has however practically no significance from the literary stand¬ 
point, for the same types of works continued to appear up to the 
iQlh century. Numerous collections of religious poems and 
manuals of devotion in prose and verse were published. But the 
bulk of Breton literature in this period consisted of mysteries and 
mirade plays. The subjects of these plays fall into four classes; 
(i) Old Testament subjects; (2) New Testament subjects; (3) 
lives of the saints; (4) chivalry. Generally the plays are derived 
from French sources, and in the case of the third class from 
Latin lives of the .saints. The treatment is invariably of the tra¬ 
ditional style, even when the saint is Breton. Of course there 
is occasionally some local colouring, as could be expected, but 
broadly sjieaking the plays evince little originality. To the first 
class belong Creation ar bed, Hue Jacob, l ie de Moisr, Vie do 
David; to the si'c ond Btie sanies Anna Saint Jeon-Haptisie, Jm 
I’ assinn, F/e de laniccrist (which treats of the Last Judgment, and 
in which occurs the well-known Di'bate of the Boily and the Soul). 
Jl is but natural to find in Brittany several plays of the third 
class—.S7. Civennole, St. David, St. Garan, St. Patrick, etc. In 
the fourth class are found \’ie des qualrc fds, Aymon and Iluon 
de liordeau.x. d'he follow'ing may also be noted: Vie de Louis 
Ennius (into which the legend of St. Patrick's purgatory enters), 
Robert le Diable, and the three farces Ar I''arvel goapaer {Le 
boulhni moqnenr). Ian Ahdarge (.\Iardi~Gras). and La Vie de 
Mallarge. de Tri.stenCme sa jennne, et de ses en/ants. The actors 
in thi-si' jilav's were always ])easants, ami the whole movement 
incurri'tl the displeasure of (he clergy, with the result that the 
Bndon stage was well-nigh killed about the middle of the J9th 
(entury. Hut a revival set in towards the end of the century, 
largely due to the in.spiration of the Abbe le Bayon, founder of 
(he Breton theatre of Ste. Anne d'Auray, and author of Breton 
dramas. Loth has described the i8th century as the “century of 
tlictionaries,'’ and little of literary importance ajipeared in that 
century. Hut the 19th century saw a revival of interest in Breton, 
large!}' due to the work of Le Gonidec. A real endeavour was made 
to create a national literature, particularly after the attention of 
the whole world of letters was attracted to Brittany by the i)ubli- 
cation of Harzas Breiz. The most prominent of the pioneers of 
this movement wau'c Auguste Hrizeux, F. M. Luze! and Prosper 
Proux. Brizeux (1803-58), better known as a French poet, wrote 
a collection of lyrics entitled Telen Arvor (1S84). Luzel published 
original compo.silions under the title Bepred J^reizad, Tonjours 
Jireton (1864). Proux published Canaouenno gret gant eur 
C'hernewod (1838) and Ar Bombard Kerne {The Hautboy oj 
CornonailJes, iSbb). The themes tended to be conventional, and 
the works of these writers are somewhat monotonous. An anthol¬ 
ogy of poems connected with the movement appeared in 1862 
under the title Bleuniou Breiz, Poesies ancienms et moderncs de 
la Basse-Bretagne. T. D. de Goesbriand published in 1836 a 
Breton version of several of La Fontaine’s fables, and a collection 
of metrical fables ajipeared in 1867 entitled Marvaillou Grac’h 
Koz by G. Milin. A book of Georgies, Levr al labourer, in the 
V'annes dialect, was published by the Abbe Guillome in 1849. A 
translation of the Scripture prepared by Lc Gonidec and revised 
by Troude and Milin was published in 1868. 

Ballad Literature. —But it is the legends, folk-tales and bal¬ 
lads that constitute the glory of the literature of Brittany. The 
famous collection of ballads entitled Barzas Breiz was issued in 
J839 by Hersart de la Villemarque (1815-95) and immediately 
aroused interest and attention. Folk-poetry was the fashion at 
the time and de la Villemarque .set about collecting the popular 
poetry of his country. The material was, however, severely edited 
by him and several collaborators who transformed at will, expung¬ 
ing the crude and gross. He himself believed that the folk-songs 
went back to the early days of the Breton people and so were 
similar to the traditional Welsh poetry associated with Llywarch 
Hen and Taliesin. He further thought that it was possible to 
make them appear in their primitive dress. But criticism of his 
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work has been unsparing, and has shown that no trace of any¬ 
thing earlier than the 16th century occurs in these songs. It has 
made clear that songs were touched up in order to contain histori¬ 
cal reminiscences of early times. Barzas Breiz (or Barzaz Breiz 
from the 2nd ed. of 1867 on) therefore is no anthology of Breton 
popular poetry. Its contents may be divided into three classes; 
(i) Poems rearranged by the editor or others and consisting of 
lov^e-songs and ballads. (2) Modt'rn poems transferred (0 medi¬ 
aeval times. (3) Spurious poems dealing with such personages as 
Nominee and Merlin. Its a[)pearance caused a controversy almost 
as famous as that caused by Mai phersoit's forgeries and reminds 
one of the recent commotion in Wales consequent upon the 
exposure, of lolo Morganwg's methods. F. M. Luzel was the first 
scholar to inibli.sh the genuine ballad literature of Brittany. His 
collection apfreared in two volumes be.iring (he title Giverziou 
Brciz-Izel, Chants popnlai/es de la Basse-Bretagne (i8f)S and 
1874). and contains the original of several of the poems in Bar¬ 
zaz Breiz. The gwerziou (coniplaintes) deal with local history 
(particularly crimes of \'arious sorts), religious legends and super¬ 
stitions, folk-lore. They are dramatic in composition, simple and 
concise in style. They display greater originality than the other 
type of popular poetry calleil sonion, consisting of love-songs, 
satires, carols and marriage-l.iys, French intluence is often iound 
in (he soniou. They w'ere first published by F. M. Luzel with the 
collaboration of Le Braz in (wo volumes with the title Soniou 
Breiz-Izel, chansons popnlaires de la Bas.se-Bretagne (1890). 
Luzel also collected folk-tales and legends, and published a large 
number of (hem in Breton as well as in French translations His 
published collections are, Contes brefotis recneillis et iradniis par 
F. M. Luzel (1870), Les Legendes chretiennes de la Basse-Bre¬ 
tagne (i88r) and I’eillees bretonnes, moenrs, chants, contes et 
recits popnlaires des Bretons-Arnioricabis ( 1S79 ). Another tollec- 
tor of Breton legends was Analole le Braz. He was commissioned 
to investigate the stories current with referimce to An Ankon 
(death), and his results are found in his Iai Legende de la mart 
(1912-13). Other collections are Ar marvaiUer brezonnek ( 1870) 
by Troude, Pipi Gonto (2 vols., 1902, 1908) by A. le Moal, ;ind 
Marvailhou ar Vretoned (1907) by C. M. le Prat. 

Growth of National Feeling. —A new movement started in 
the ’90s of last century which was remarkably prolific. Reference 
has already been made to thi; revival of drama; many of the 
dramatic works were crude, and largely jiropagandist. On the 
other hand the poetry j.)rodured was distinctly belter than that 
of the earlier part of the century. The letiding figure of the period 
was Jaffrennou { 7 'aldir), author of (wo striking volumes of lyrics 
—An Jlirvoudou (“Sighs,” 1899), An Delen Dir (“The Harj> of 
Steel,” 1900)—and Jiarzaz Tiddir (3 vols.). A greater artist is Er- 
wan Berthuu. C. M. de Prat, J. Cuillandre and N. Quellien may 
also be mentioned. An anthology of lyrics appeared in 1902 under 
(he title of Bleuniou Breiz-Izel, Dibab Barzoniezou. 'I'he litera¬ 
ture of the period is clear evidence of the growth of national 
feeling in Brittany. This feeling is becoming more pronounced, 
and with the profounder awakening of national consciousness 
Breton literature grows richer. One of the outstanding figures in 
recent Breton literature was Jean-I’ierre Calloc’h, who was killed 
in action in 1917, a grave loss to Breton letters. His works were 
publi.shed (with a French version) in 1921 under the title A 
Genoux. He wrote in the Vannes dialect, and his works display 
his profound love of country and his mystic qualities. Another 
sign of awakening is the attempt to enrich the vocabulary in order 
to extend the use of the language by the creation of new terms. 
This is very much in evidence in the “archaeological” romance 
entitled Sketla Segobra?ti. On the other hand wa* find the attempt 
to restore earlier Breton words with the necessary changes deduced 
by so-called phonetic “laws” and similarly to “bretonize” Welsh 
words. This is seen in J. le Roux’s Breton version of the medi¬ 
aeval Welsh romance of Peredur jab Efrawg; the translator has 
also attempted to fashion an orthography which will make the 
work easily legible to speakers of all the Breton dialects (Le roman 
dc Peredur, texie gallois traduit en breton, j>ar J. le Roux, Rennes, 
1923). Several collections of tales have been recently published, 
chiefly collected from the various periodicals. It is interesting to 
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note that, in addition to the translation of Peredur, other works 
are heiriK turned into Hreton. such as Synge's Riders to the Sea 
{War varc’h d'nr mor) and the Irish story Oidhe Chloinne 
Ttiireann (Tonkndtir Bn^ale Tiiirt'ann ). Th(* present awakening 
in Hreton literature owes much to ilu‘ incessant work of Krain^ois 
Vallee and the scholarly work of Prof, /smile Krnault. 

HlfUJocacAi’ii V —J. Loth, Chrr\tomnthi(’ lirrlonne (1890); L. C. 
Strrn, /)/r Kultiir drr Cryrnwnrt, i, xi. j, A. Ic Kraz, 

Le Th^dtrr ccltiqnc (11)04) ; H. (.iuicioz and P. Sehillot, Rtv. Celtiqm, 
V, (i. 1 Bit tin, Rev dc, synlht'-u- hidoriqw, viii, 93-104; 

I’. Ec (inti, Rrlilr Ilhloirr Liltr.rairc du Dialrdr Breton de Vannes 
(V'annes, ; Annnh'; tie Brrtaf^ne (partieularlv from 1901 on); 

Revue Critique (priisim ). (H. Lt:.) 

BRETONNEAU, PIERRE (1778-1862), French physician 
ol d’ours, was horn on April 3, 177S, at Saint (ieorges-sur-Cher 
and died on Feb. tS, 1862. Ilis fame rests on the first perform¬ 
ance (icS 25) of the operation of tracheotomy for croup; on the 
clinical distinction of diphtheria, so-named by him in his Des in- 
damniations spet tales du li.\su muqueux et rn parlicuhvr de la 
diphlkrrite (1826); and on his work on typhoid, which, he fore¬ 
saw, would he (lifterenliatecl from typhus. In 1814 he passed the 
examination for doctor of medicine in Paris and in J.8t5 bec'ame 
medecin in chef of the hosi»ilal at 'I'ours. Here he studied epi¬ 
demic tyjihoid. He has been descrihc'd as one of the greatest epi¬ 
demiologists of his time. His (cintrihution to the knowledge of 
typhoid is only second in historic al imjiortance to that of his work 
on diphtheria. The doctrine of specificity was his third most im- 
[lortant contribution to medicine. liy this doctrine he fore¬ 
shadowed (he gc^rm theory of disease. 

See P. Triaire, Bretonnenu rt \es eorrespondanti (1892); Proceed- 
init\ ol the Royal .Suciclv cil Medicine, i()24, vol. iS, Jiage i. 

BRETSCHNEIDER, KARL GOTTLIEB (1776-1848), 

(jerman theologian, was born at (iersdorf (Saxony », on Feb. 11, 
1776. He lectuicaj on philosophy and theology al Wittenberg 
I 1M04-06); was pastor of Schneeberg. Saxony (i8o()-o8); .suiier- 
inlencJent at Annaberg, Saxony (i8o8-i(>); and then remoyed to 
(iotha, where lit* was general sujierirUendent until his death (Jan. 
.’2, 18.)S). 'Mh* best part of his life’s work was done at Gotha. In 
1820 apjieared hi.s treatise on the Gos^iel of St. John, Probabilia 
de livaniiclii et Epistolanim Jou/niis Apostoli indole et oriy^ine, 
which discus.sed with moderation the* arguments against Johanninc 
authorship, liretschneider announced in the preface to the second 
edition of his Do^matik in 1822, that he had never doubted the 
authenticity of (he gospel, and had jiublished his Probabilia only 
to draw attention to the subject, and to call forth a more com- 
[)lete defense of il.s gcamineiios. His greatest contribution to exe¬ 
gesis was his Lexicon Manualc Craeco-Latinum in libras Novi 
Tcstamentl (1824j, valuable for its use of the Greek of the Sep- 
tuagint, of the Gld and New Testament Ajiocrypha, of Josephus, 
and of the aiiostolic fathers, in illustration of the language of the 
New 'I'l-slament. In i82() he published Apoloyde der ncuern The- 
olofiie des evan^clischen Dcutschlauds. An Engli.sli translation of 
his Afanual oj the Religion and History of the Christian Church 
appeared in 1857. His dogmatic po.silion seems to be intermedi¬ 
ate between the extreme .school of naturalists, such as Heinrich 
Paulus, J. 1'. Rohr and Julius Wegscheiclcr on the one hand, and 
I). F. Strauss and !•’. C. Paur on the other. Ketogni/ing a super¬ 
natural element in the Bible, he nevertheless allowed a full criti¬ 
cal exercise of reason in the interpretation of its dogmas (c/. 
C). l’tleiderc,'r, Development, oj Theolo\;\). 

BRETWALDA, a title meaning Ruler of Britain.” applied 
by the Ans^lo-Saxon Chronicle to ICgberl, king of tlie West Sax¬ 
ons, when he became cjvc'rlord of all the English peoples .south of 
Humber. The chronicler states that .se\en other kings, from Aella 
of Su.ssex.in the 5(h century to Oswiu of Northumbria in the 7lh, 
had ludd this title be I ore Egbert. It. was a poetical expression, 
not a formal st) le, and i.s therefore not found in Latin documents 
of an earlier time. 

BREVE, in music, the note of greatest time-value (the eejuiva- 
lenl of two semihreves) in our existing Western notation, repre¬ 
sented by the sign \\o\\ or |iz|. It is. however, now .seldom used, 
the semibreve having taken its place for practical purposes, 


although it is not quite obsolete, Brahms for instance having 
employed it in his German Requiem, Formerly there were other 
notes longer still, namely, the large or maxima and the long or 
longa; in contrast with which the breve (brevis, brief) received 
its name, but the.se disappeared many centuries ago. (See Musi¬ 
cal Notation; Harmony). 

BREVET (a diminutive of the Fr. brej), a short writing, orig¬ 
inally an official waiting or letter, with the particular meaning of 
a papal indulgence. The use of the word is mainly confined to a 
commission, or ofificial document, giving to an officer in the army 
a iiermunent, as opposed to a local and temporary, rank in the 
.service higher than he holds .substantively in his corps. In the 
British army “brevet rank” exists only above the rank of captain, 
but in the United Slates army it is possible to obtain a brevet as 
first lieutenant. In France the term brevetc is particularly used 
with respect to the general staff, to express the equivalent of the 
English “pa.s.sed staff college” (p.s.c.J. 

BREVIARY, the book which contains the daily service for 
the canonical hours in the Roman Catholic Church (Lai. breviar- 
ium, abridgment, epitome). It includes psalms, lessons, antiphons, 
etc., for every day in the year; but excludes the Eu(haristic of¬ 
fice (contained in the Mi.s.sal) and the rites of baptism, marriage, 
ordination, etc. (w'hich are found in the Ritual or the Pontifical). 
In the early days of Christian worship the Bible furnished all 
that wa.s required, containing as it did the books from which (he 
le.s.sons were read and the psalms recited. The first step in the 
evolution of the Breviary wa.s probably the separation of the 
Psalter into a choir book. The monastic practice of daily recit¬ 
ing the 150 psalms took so much time that the monks began to 
spread it over a week, dividing each day into hours, with it.-, 
allotted psalms for each hour. St. Benedict in the 6th century 
drew up such an arrangement, and the Roman division, which 
remained jiractically unchanged until 191.2, is j)erhaj)s even ohler. 
To the Psalter were aiided, in course of time, other service books, 
containing prayers, antiphons, etc. Jean Beleth. a i2th-ccntur> 
liturgical author, gives a long list of books needful, bcside,s the 
Psalter and Old and New Testaments, for right conduct of the 
canonical office:—Antiphonary, Pa.s.sionar}', Collectar, etc. The 
inconvenience of using such a library naturally led to the substi¬ 
tution of one compendious volume. Attempts in this direction 
were made as early as the 8th century by Alcuin, and a little later 
by Prudentius, bishop of Troyes; Gregory \'ll (pope 1073-85) 
simplified the liturgy used at the Roman court, and gave his 
abridgment the name of Breviary. But the earliest extant ms. 
containing the whole canonical office i.s of the year 1099 (from 
Monte Cassino, now' in the Mazarin library). A few i 2th centur\ 
Breviaries are extant, all Benedictine; but under Innocent 111 
(pope 1198-1216) their use began to be more general. The 
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Breviary of the Roman court was adopted (with some modifua- 
tions, the substitution of the ‘‘Gallican” for the “Roman” 
version of the psalms) by the newly founded order of Franciscan 
friars, with the authoriijalion of Gregory IX. (1227-41); and 
through their wide-ranging activity it became known all over 
Europe, and supplanted the older {.virtial books. Nicholas III. 
(1277-80) introduced the Franciscan Breviary for the Roman 
churches, and thus made its position sei ure. It did not. however, 
supersede the various local diocesan Breviaries until 1568, when 
Pius V. issued it in a rexised form, and made it obligatory in 
every diocese where the local use could not show at lea.st 200 
years of existence; and since then it has gradually become uni¬ 
versal except in the Benedictine, Dominican and some other re¬ 
ligious orders, in the diocese of Milan (where the Ambrosian u.se 
persists), and in the cathedrals of 'boledo and Salamanca (where 
the Mozarabic use, once univer.sal throughout Spain, is still fol¬ 
lowed). Of the many revisions of (he Roman Breviary the most 
remarkable is (hat by Gardinal Francis Quinones (1535), which, 
undertaken by order of Clement VIL, passed through many edi¬ 
tions before its suppression in 1568, and was largely used by the 
compilers of the English Prayer Book of 1549. The Pian Breviary 
was altered by Clement \’lll. in 1O02 (through Baronius and Bel- 
larmine), especially as concerns the rubrics; and by Urban VIII. 
(1623-44), a f)urist who unfortunately tampered with the text of 
the hymns, injuring both their literary charm and their historic 
worth. 

In the T7lh and iSth centuries a movement of revision, largely 
under Gallican and Jansenist influences, but also in the interests 
of sound iriliial scholarship, took place in Iratuf, and succc'eded 
in modifying about half the Breviaries of (hat country. The.se re¬ 
formed French Breviaries—c.g. the Paris Bre\'iary of 16S0 by 
Archbishop I'ranc^ois de Harlay (i625-{)5) t)f I7.>b 

Archbishop ('haiic's Gaspard Guillaume de Vintimille (1655-1746) 
—show a decf) knowledge of Holy Scrijiture, and much careful 
adaptation of different texts; but during the pontificate of Pius IX. 
a strong Ultramontane movement arose against them. This was 
inaugurated by Montalembert, but its literary advocates were 
chiefly Dom Guerangcr, a learned Benedictine monk, abbot of 
Solesmes, and Louis Vcniillot (1813-S3) of the IJnivrrs; and it 
succeeded in suppressing (hem everywhere, the last diocese to 
surrender being Orleans in 1S75. The Jansenist and Gallican in¬ 
fluence was also strongly felt in Italy and in Germany, where 
Breviaries based on the French models were published at Cologne, 
Miinster, Mainz and other towns. IVIeanwhile, under the direction 
of Benedict XIV. (pope 1740-58), a special congregation col¬ 
lected many materials for an official revision, but nothing was 
published. In H)02, under Leo XIII., a commission under the 
presidenc^y of Monsignor Louis Duchesne was appointed to con¬ 
sider the Breviary, (he Missal, the Pontifical and the Ritual. The 
findings of this commission have not been published; but Pius 
X., by the Apostolical Constitution “Divdno Afflatu” (Nov. i, 
1911), ordained (as from Jan. i, 1913) the u.se of a newly- 
arranged Psalter, as well as the observance of certain new regula¬ 
tions in the manner and order of reciting the office—the main 
object of the changes being to restore the weekly recitation of the 
entire Psalter. 

The beauty and value of many of the Latin Breviaries were 
brought to the notice of Engli.sh churchmen by one of the num¬ 
bers of the Oxford Tracts for the Times, since which time they 
have been much more studied, both for their own sake and for the 
light they throw upon the English Prayer Book. 

From a bibliographical point of view some of the early printed 
Breviaries are among the rarest of literary curiosities. Being 
merely local, the copies were not spread far, and were soon worn 
out by daily use. Doubtless many editions have perished without 
leaving a trace of their existence, while others are known by 
unique copies. In Scotland the only one which has survived the 
convulsions of the i6th century is that of Aberdeen, a Scottish 
form of the Sarum Office, revised by William Elphinstone (bishop 
1483-1514), and printed at Edinburgh in 7509-10 (the Sarum 
Rite w'as much favoured in Scotland as a kind of protest against 
the jurisdiction claimed by the church of York). Four copies have 
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been preserved, and it w'as reprinted in iSs.j for the BannatMie 
Club. It is particularly valuable for the notices of earlv Suittish 
history embedded in the lives of the national saints 'Hough en¬ 
joined by royal mandate in 1501 for geiu ral use within ihc realm 
of Scotland, it was jirobably ne\er widely adopted Ihe new 
Scottish Proprium sanctioned for the Roman Catholic pro\ int o of 
St. Andrews in 1903 contains many of the old Aberdeen collects 
and antiphons. 

The Sarum Breviary itself, originally compiled bv St. Osmund 
(bishop of .Salisbury 1078-99) was vi-ry wideh’ used Main’ edi¬ 
tions were jirinled in the r5th and rbth centmies. Otlu*r English 
uses are those of York (observed in the northern (trovince) and 
Hereford. 

Contents of the Roman Breviary. —The Bn v iary is some¬ 
times found in one volume, somidimes in two; but usually it is 
in four volumes, for the winter, spring, summer and autumn por¬ 
tions of the ecclesiastical year (which bc-gius with (he t'irs( Sunday 
in Advent). Aflc-r the calerul.ir, tables for (inding Eisic-r, general 
rubrics and otlier prefatory matter, each \'olume contains (1) 
Psalter; (2) Proprium de Tempore; (3) Proprium Saudorunt; 
(4) Commune Sauctoruvi; ( 5) Extra ScTvices. 

1. Psalter. —The psalms arranged in section.^, with jnayers. 
hymns, antijihons. etc , for the several hours throughout the week. 
In (he new Breviary the. psalms are arranged so (hat (he whole 
psalter may be recited each week, and (by dividing some of Ihe 
longer psalms) that the iiorlion allotted lo each day’s ofVice may 
be of ap|)rc)xima(cly the same length (c.g., (he quot.a for Matins is 
nine psalms of 15 verses eac h). I’salrns c.xJviii.-cl. are alw.i>s used 
at Lauds, and give that office its name. The text of the psalms 
is that eommonly known as the Gallican, i.e. St. Jeromt‘’s second 
revision of (he Old Latin version. Thi.s was ado})!cal at Rome in 
(he T3th cenliity (having long beem acce])(e(i elsewhere) instead 
of his first revision, the so-called Roman version, which is still 
u.scd in St. Peter’s. 

2. Proprium de Tempore. —The lessons, little tliaptcrs. and 
special antiphons, etc., for every Sunday and week-day throughout 
the ecclesiastical season. 

3. Proprium Sanrtonim. —The like for saints’ days and other 
festivals determined by the day of the month. The lessons con¬ 
sist largely of summaries of the saints’ lives, and this part of the 
Breviary, though nwised from time to time*, is often criticized 
adversely as containing historical inaccuracies. As about 9oVr 
of the days in the year have, during the course of (centuries, been 
allotted to .some saint or other, it is ca.sy to .see how this .sec.(ion 
of the Breviary has encroached upon the Proprium de Tempore. 
This has long been one of the chief problems involved in a re¬ 
vision of the Breviary; it is dealt with to some c'xtent in the re¬ 
formed P.saJler of Pius X, 

4. Commute Sanctorum. —Offices for feasts of various groujis 
or classes of saints (apostles, evangelists, martyrs, etc ), for the 
dedication of a church, and for feasts of the Blessed Virgin Mary. 
These offices are of very ancient dale. 

5. Extra Services. —These include the Little Olfice of the 
Blessed Virgin Mary, (he (Xfice of the Dead and offices peculiar 
to each diocese. 

It has already been indicated, by reference to Matins, Lauds, 
etc., that not only each day, but each part of the day, has its 
own office, the day being div'ided into liturgical “hour.s” A de¬ 
tailed account of these will be found in the article Hours, Ca.min- 
iCAL. Each of the hours of the office is composc'd of the same 
elements, viz. psalms (including canticles), antiphons, respon- 
sories, hymns, lessons, little chapters, ver.sicles and collects. 

The psalms have already been dealt with. 

The Psalter of the Breviary also includes seven Old Testament 
canticles for use of Lauds, viz. the Sung of the Three ('hildreii 
(Dan. iii. 57-88, on Sunday), Song of Lsaiah (Is. xii,, Monday), 
Song of Hezekiah (Is. xxxviii. 10-20, Tuesday), Song of Hannah 
(i Sam. ii. i-io, Wednesday), Song of Moses (Exod. xv. 1-19, 
Thursday), Song of Habakkuk (Hah. iii., Friday), Song of Moses 
(Dcut. xxxii. 1-43. Saturday), and )hree from Si. Luke, viz. the 
Benedictus (i. 68-79) Dtuds, Magnificat (i 46-55) at Ves¬ 
pers, and Nunc Dimittis (ii. 29-32 ) at Compline. 
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The antiphons are short liturgical forms, of biblical or patristic 
origin, used before and after a i>salm. The tehn originally sig¬ 
nified a chant by alternate choirs, but has quite lost this meaning 
in the Breviary. 

The rc.sponsories and vcrsiclcs are similar in form to the anti¬ 
phons, and are used with them before and afltT psalms, also 
after the lessons and little chapters, and .sometimes after prayers. 

The hymns are short poems going bark in part to Prudentius 
and Ambrose. 7 'ogether they make a fine collection, despite Urban 
Vlll.'s misguided attempts to irnjjrove them. 

The h'ssons are drawn from the Bilile, the Acts of the Saints, 
and [Kitri.-^tic homilies. In the les.son.s, as in the psalms, the order 
for .special dajes breaks in upon (he normal order of ferial offices 
and dislocates the schehie for consecutive reading. The lessons 
are read at Matins (which on Sundays and feast-days is sub¬ 
divided into three nocturns). 

The little chapters are very short lessons read at the other 
“hours.” 

I'he collects come towards the close of the oOice and are .short 
prayers summing up the suiiiilicalions of the congregation. They 
are largely drawn from the Gelasian and other Sacramenlaries. 

Clerics in major oiders and memliers of most religious orders 
must eaih day publidy join in or privately read aloud the whole 
divine offuc. Few laymen read the breviary; but the custom of 
reading it, at least in part, constantly grows under encouragement. 

Translations of the Roman breviary exist in French, German 
and Fnglish, the last-named done by (he Marquess of Bute (i87cj; 
new ed. m;oH), containing skilful renderings of (he ancient hymns 
by J. H. Newman, |. M. Neale, and others. A pocket-sized version, 
edited liy Gliarles Fraru is Itrowti, appeared in i(j36-38 (London). 

JtiniJooKArny..F. ('ahrol, Introduction aux Etudes liturf’iQues; 

Probst, Kiri licnlcx., ii., s.v. “Brevier", Baurner, (ic.uhichtc drs hreviers 
(Ereiburg, itC'i.s) ; 1 ‘. BatilTcl, L '11 is! (lire du hrei'iiiire romiiin (jrd ed., 
i’an.s, KjM ; Kng. tr.) ; Baudot, Le hreviairr rontain (mo;). .\ com¬ 
plete hiblioroapiiy is aijpended to the artiilc by F. Gabrol in tlie 
Catholic Em ydopaedia, vol. ii. (i()0H). For the reforms introduced 
by Pius X. see Calh. line., vol. xvi. (nii.t), jip. ij-m; E. Burton and 
J:. Mcers, I he Acic Psalter and it.\ use (i<p.>); IG J. Quigley, J'/te 
Divine Opicc: a study of the Homan Ereviary (1920). 

BREVIARY OF ALARIC (Breviarium Alaricannm), a 
collection of Roman law, coin[)iled by order of Alaric II., king of 
the Visigoths, in the year 50O. It cotiqirises 16 books of the Theo- 
dosian code; the Novels of Theodosius IF, Valentinian Ill., Mar- 
cian, Majorianus and .Severus; (he Institutes of Gaius; five books 
of the Sententiae Receptae of Julius l^iulus; 13 titles of the 
Gregorian code; two lilies of the llermogenian code; and a frag¬ 
ment of (he first hook of the Kesponsa Papiniani. From the cir- 
cumstaiue that the Breviarium has prefixed to it a royal rescrijit 
{(ommouitorium) directing that copies of it, certified under the 
hand of Anianus, should be received exclusively as law through¬ 
out the kingilom of the Visigoths, the compilation of the code has 
been attributed to Anianus by many writers, and it is frequently 
desigqaled the Breviary of Anianus (Breviarium Aniani). The 
code, however, appears to have been known among.st the Visi¬ 
goths by the title of "Lex Romana,” or "Lex Thcodosii/’ and it 
was not until the iClh century that the title of "Breviarium^' was 
introduced to distinguish it from a recast of the code, which was 
introduced into northern Italy in the c)lh century for the use of 
the Romans in Lombardy. This recast of the Visigothic code has 
been preserved in a ms. known as the Codex Utinensis, which 
was formerly kejH in llie archives of the cathedral of Udine, but 
is now lost; and it w,us published in the i8lh century for the first 
time by P. Canciani in his collection of ancient laws entitled 
Barharorum Le^es Antiqiuie. Another ms. of this Lombard recast 
of the V'isigothic code was discovered by Hiinel in the library of 
St. Gall.-d'he chief value of the Visigothic* code consists in the 
fact that it is the only collection of Roman Law in which the five 
tirst books of the I'heodosian code and five books of the Sententiae 
Receptae of Julius Paulus have been preserved, and until the dis- 
cover>' of a ms. in the chapter library in Verona, which contained 
the greater part of the Institutes of Gaius, it was the only work 
in which any portion of the institutional writings of that great 
jurist had come down to us. Sec Germanic Laws, Early. 


The most complete edition of the Breviarium cvill be found in the 
collection of Roman law published under the title of Jus Civile Ante- 
Justinianum (Berlin, 1815). Sec also G. Hand’s Lex Romana Visi- 
gnthorum (Berlin, 1847-49). 

BREVIER, a printing type (“8 point”), smaller than bour¬ 
geois and larger than minion, which derives its name from its 
original use in breviaries. The following passage is set in brevier 
type ; 

^ William Caxton, the fir.st English printer, was bom in the Weald of 
Kent, perhaps at Tenterden. The name, which was apparently pro¬ 
nounced Cauxton, Is identical with C'auston, the name of a manor in 
the parish of Hadlow. 

In France, brevier tyjie is called petit texte. (Sec Printing 
Tvi'i:.) 

BREWER, JOHN SHERREN (1810-1870), English his¬ 
torian, was born at Norwich, the son of a Bapti.st schoolmaster. 
He was educated at Queen’s college, Oxford, wais ordained in the 
Church of England in 1837, and held various preferments and 
lectureships. The introductions to his Letters and Papers of the 
Reign of King Henry VIII., which were published separately, 
under the title The Reign of Henry VIII., in 1884, form a scholarly 
and authoritative hi.slory of Henry VIII. s reign. He died at 
Toppcsficld. Essex. 

BREWER, a city of Penobscot county, Maine, U.S.A., on the 
east bank of the .Penobscot river, omiosile Bangor, with which it 
is connected hy ferry and buses. The population in 1040 was 
6,510. At one time it had eight shipbuilding yards, and formed 
with Bangor the chief lumlier-shipping port of the U S Its pres¬ 
ent industries include a large pulp and paper mill, brickworks 
with an annual output of .’,000.000 to 5,000.000, a tool mill and 
shoe and moccasin manufacturing plants. 

Brc'wer was settled in the iSth century, separated from the 
town of Orrington and incorporated as a town in iSi:?, and re- 
ceivc'd a city charter in 1889. It was named after its first post¬ 
master, Col. John Brewer. 

BREWING, in its most commonly accepted meaning, denote,-; 
the jireparation of (he alcoholic beverage beer from malted 
cereals, chiefly barley malt, hops and water, with nr without the 
addition of other carbohydrate materi.d. The art of brewing, 
which until about the i2lh century was practiced rnainl}’ as a 
household task performed chiefly by women, has its origin in 
(he earliest beginnings of civilization. 'Phus some of the oldest 
records extant on the civilizations of ancient F^Tpl and Babylonia, 
dating back .some 5,000-6,000 years, contain descriptions of brew¬ 
ing and reveal the fad that the preparation of beer, of which 
several types were then already known, was an important indus¬ 
try even at that early period. Brewing practices differed with each 
period and with each region, but they may be said to have orig¬ 
inally inv'olved the following general steps: grinding between 
stones of the germinated barley or whatever cereal was used, add¬ 
ing of water to the crushed cereal to make a dough that could 
be shaped into loaves, baking of the loaves at low heat, breaking 
up of the loaves and macerating them with water, fenuenting 
of the resultant infusion by exposure to warmth, and finally, 
separating of the beverage from the bran of the grain by passing 
through a woven filter. It will be seen that the initial steps of 
early brewing were identical with those of baking and, in fact, 
(he two crafts were usually practised together. The materials used 
for brewing varied, of course, in accordance w’ith the available 
grains, but they consisted most generally of barley, wheat, oats 
or spelt and occasionally maize, w'ith admixtures of honey, herbs 
or spices to enhance the taste of the beverage. 

In early mediaeval Europe brewing slowly changed from a 
household task into a craft and trade which, by the 14th and 15th 
centuries, had already given rise to powerful guilds in the cities 
of Germany and England. This transformation was greatly aided 
by the mediaeval monasteries which brewed their beer in larger 
quantities to supply not only their inmates but also the inhabi¬ 
tants of the nearby districts. All early beer was of the top-fer¬ 
mented type and it was not until the 15th century that bottom- 
fermentation was introduced in Bavaria from whence it spread 
throughout Europe. Some distinction between top-fermented ale 
and beer was made in England where the former beverage was 
made without the use of hops. Brewing was early recognized as 
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a profitable source of revenue by the feudal lords who set up a 
system of licensing under which an annual fee was extracted from 
anyone engaged in the trade. Taxation of beer itself or of the 
materials used in its preparation made its first appearance about 
the middle of the 17th century. Until about the middle of the 
igth century the making of beer was confined chiefly to small 
private and public breweries. The small private breweries slowly 
passed out of existence and many of the public breweries merged 
or were absorbed h_v more prosperous competitors until beer was 
produced chiefly in large plants, many of which have truly phe¬ 
nomenal production capacities. In the United States, for ex¬ 
ample, there were in 1873 some 4,131 breweries producing a 
total of 9.633,323 barrels (1 beer bbl. = 3i gal.). By 1943 this 
number had declined to about 475 brewing plants with a pro¬ 
duction in exce.ss of 75.000,000 bbl. 

The term beer, commonly applied to fermented malt bever¬ 
ages in general, embraces a wide variety of cereal beverages. A 
main distinction is usually made between bottom-fermented lager 
beers and top-ferrnenled ales which differ in their properties and 
the mode of their piroduction as will be shown below (scr. also 
Beer). Among the lager beers, the most jirominent types are the 
[lopular Pilsener and Dorlmunder typies which possess a pale 
colour, a medium hop flavour, a rather pronounced curbonalion 
and a low alcohol content (3.o-3.8'’,r by weight); the Vienna 
type beers which are characterized by an amber colour and a very 
mild hop taste; and the Munich typie beers with their dark-brown 
colour, fully developed malt flavour and light hop taste. The topi- 
fermented beers include the ales which an* piaU'-coloured, hopipiy 
beverages with an alcohol content slightly higher than that of 
beer; the piorters which possess a dark-brown colour, a full- 
bodied malty flavour and a relatively mild hop> taste; and the 
stouts which are very dark in colour, have a pronounced malty 
flavour and a strongly bitter hop taste. As a rule, top-fermented 
beers possess higher alcoholic contents, ranging from 4 to 6.5^;, 
by weight, than do bottom-fermented beers. In addition to the 
above typies of beer, there are others which enjoy only local 
impiortance. Among thi'se may be mentioned the top-fermented 
Weissbier of the Berlin region of Gi.'rmany in whose piroduction 
wheat malt is used extensively in addition to barley malt, and 
the h'aro and Lambic beers of Belgium which are subjected to a 
protracted fermentation by wild yeasts. In Japan, rice forms the 
traditional brewing cereal in the production of the beer-like Sake 
(sf.c Sake). 

BREWING MATERIALS 

Malt.—Of the various materials employed in brewing, malt 
made from barley has the most decisive influence upon the gen¬ 
eral character and quality of the beer so that the selection of 
suitable barley varieties and the preci.se control of malting opera¬ 
tions are of great imp>ortancc. The production of malt in the 
United States is largely carried out by a sepiaratc industry, al¬ 
though there are breweries which operate their own malting 
pilants. The malting qualities of a barley arc detemiincd chiefly 
l)y the variety of the barley, the locality in which it is grown 
and the climatic conditions that prevail during its growth, and, 
to a lesser degree, by the size and shapie of the individual barley 
kernels, thickness of husk, freedom from damaged, di.seascd or 
foreign kernels, protein content, mealy endospierm, moi.sturc con¬ 
tent and other factors t.vee Malt). The common varieties of 
malting barleys used in the United States are Oderbrucker, Wis¬ 
consin Barbless and Velvet, all six-rowed varieties grown exten¬ 
sively in the mid-western region, and Atlas, also a six-row'ed 
variety, and Hannchen, a two-rowed variety, both cultivated on 
the Pacific coast. In Europe two-rowed varieties are grown ex¬ 
clusively. The higher protein and enzyme contents of American 
brewing barleys, as compared with Europx?an varieties, have led 
to important modifications in American brewing procedures, dif¬ 
ferentiating them from the practices followed in other countries. 
The complex chemical, physical and biological reactions that oc¬ 
cur during the transformation of barley to malt are described in 
detail in the article on Malt. It will suffice to point out here that 
during the steeping, germinating, withering and final kilning or 
drying operations of malting, there occur (1) the development or 


activation of amylolytic (diastatic) enzymes. (2) the developi- 
ment of proteolytic enzymes. (3) the piartial conversion of the 
starch into dextrins and maltose. (4) the jiartial modification of 
the compilex. high-molecular protein molecules in the barley, and 
(5) the partial disintegration of cell walls leading to a mellowing 
of the grain, often referred to as “modification." I'he ultimate 
quality of the malt will deiiend upon the extent to which these de- 
veloiiments are permitted to proceed, improper control Uxuling to 
“over-modified” or “under-modified” malts of inferior (|uality. 

Depending upon the method of malting employc'd, various t>-pes 
of malt, such as Pilsener, Dortmund, Vienna and Munich types, 
are produced. These malts diffi'r in colour, degree of modification, 
enzyme content and other properties and are used in the brewing 
of characteristic types of beer. The first two types yield beers of 
a very pale colour, the Vienna type produces a beer with a light 
amber or golden colour, while the Munich malls are used in the 
production of dark beers. American malts in general are inter¬ 
mediary between Pilsener, Dortmund and \'ienna Is'iies, the so- 
called extra-pale malts appro.uhing the Pilsener. while the high- 
dried malts re.scmble the Munich t\'pe somewhat and are used for 
the production of dark and bock beers. 

Adjuncts. —The higher protein, eiiZNanc* and husk contents of 
American barley malts, as comiiared with European malts, led 
early to the adoption in America of mall adjuncts prc'pared from 
unmalted cereals. Thus early colonial beers wen* frequently 
brewed with additions of corn, potato starch, squashes, pumiikins 
and artichokes. It was not, however, until the 1880s that the use 
of cereal adjuncts was fully investigated and placvd ution a thor¬ 
oughly rational basis b\’ the ])ioneer American brewing scientist. 
Dr. J, E. .Siebel. Adjuncts are emiiloyed in amounts equivalent 
to about 20-4060 of the total material by w'eighi. They rejiresent 
an economical source of extract whic h they furnish in the form of 
starch, dextrins and sugars, contribute little or no protein and 
only a negligible amount of mineral sulistances. They jHissess no 
enzymatic power, depending for their conversion into sugars on 
the excess amylolytic pow'er of the malt. Adjuncts made from 
corn fmaize) lead both in quantity produced and in economic im¬ 
portance. In their production white flint or dent corn is subjected 
to dr>'-milling, in the course of which it is freed from its husk, 
bran and germ, yielding the starchy endosperm in the form of 
grits, meals or flours of various degree's of finc'nc'ss. Yellow torn 
is wet-milled into a practically pure corn starch known as re¬ 
fined grits. The products of both milling methods are so-called 
“raw adjuncts” in which the starch has not been gelatinizc'cl and 
which require cooking prior to their use in brewing. They may, 
however, upon further treatment with stc'am and the application 
of high pre.ssures and temperature's be converted into gelatinized 
flakes, in which form they are added to the brewery mash. 

Brewers’ rice is a by-product of rice milling and is in demand 
as an adjunct for the production of pale bottle beers Othe'r cereal 
adjuncts, generally usc'd only when the normal materials are not 
available, include unmalted barley, malted am,! unmaltecj wheal 
and oats, tapioca starch and milo corn. Thus, in the war year of 
1CJ43, when corn became exceedingly sc.arce for other than feeding 
purposes, raw barley was u.scd to a considerable extent by Amer¬ 
ican brewers as a substitute. 

Brewing sugars and syrups arc* produced mainly from corn 
starch. In their manufacture, the purified starch is converted into 
dextrins and sugars under the influence of high tc'mperatures and 
pressures, with small amounts of a mineral acid acting as a cata¬ 
lyst. Depending upon the degree of refining, the sugars and 
syrups range in colour from white to brown. Since they are free 
of starch and therefore require no further conversion, they are 
added directly to the kettle in the course of brewing. In addition 
to these com products, malt extracts or malt syrups, which rep¬ 
resent highly concentrated malt wairts, are used to some extent. 

Hops.—The use of hops in beer brew'ing bc'came permanently 
established more than 1,000 years ago, wdiile records of their 
previous u.se date back to the yieriod of the Second Babylonian 
empire. Hops (sec Hop) are perennials belonging to the group of 
nettles. The femah' plants bear cones consisting of small leaflet-like 
flowers provided w’ith glands which secrete a golden-coloured resin- 
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ous mass called Jupulin. Fertilization of the flowers with pollen 
from male plants results in the formation (»f seeds. These are un- 
ck^iral)le because oi the unpleasantly bitter taste whi( h they im- 
fjarl to the fieer. As a ruh*, therefore, male plants are eradicated 
as comiileiely as jio-sible from ho[) gardens. Hojis are crown in 
the U..S (hiefle in flie I’atihc coast region of (Jrecon, Washincton 
and C'alifornia, vcliere their cultivation was introduced in 1857. 
and to a limited e.\leni in (he state cif Nc^v Vhirk. They are mostly 
derived trom ilie I'aicbsh varieties. I'uccles and ('lusters, and from 
Saaz f |{oliemiii I varieties. Oesat .strides in their improvement 
hav«.‘ been made and their cjuality coriT.iares favourably with the 
best varieties imported from I lie lamous Furopean hop districts of 
.Saaz, Ilallertau, .Sivria and others, 

I’sed originally to impart a bitter flavour to beer, hops have 
a manifold eflect ufjon the- beva-race. 'I'hc'y contribute to beer a 
vari(;ty of subsltmce.s. including small increments of minerals, 
taiinin.s which aid in effeciinc the protein [inn ijiitafion during 
wort boilinc, low-rnolecular protc-ins which serve as yeast food, 
the ail-important bitter acids, humulon and iujaulon, and their 
(orrespondinc resins which occur in the lupulin and whieh impart 
the- pleasant bilic r tastc' to beer, and the essential hoj) oils, also 
found in tlie lupulin, which are responsible for the line delicate 
aroma in ales and I’ilseiier beers Hop.', improve the bi(»lo,"ical 
stability of the beer and have favourable eHects on fermeufalion, 
foam formation and relc-ntion of the finishecl beer, <*tc. The 
amount of hcjps used varic-,> from 0.4 to 0.8 Ih. per barrel for 
lacer wort (o as Iiich as 1.5 lb. in ale and porter worts. Special 
hop extracts, prepared from fresh Imps and eonlaininc the hop 
( (instil uenls in a coiuenl rated form, arc* also used. 

Water.— Heer on an a\a race contains some water. It is 

therefore not surprising that the character of the beer is to a 
larcc' di'Cfoe determined by the nature of the water used in its 
product ion. In fact, for many ccnluiies in the past certain locali¬ 
ties in ICurofie, such as Ihirloii on Trent, I’iben, Munich. l>ort- 
riiund and others have cmjoM'd the lepulalion of producing t‘.v- 
ccllent ales and beers of disi im t ive i haracIcT whic h could not be 
duplicated cTsewhere. I'he .sec lel, imrec(ionized for a long lime, lay 
in the tieculiar composition of (heir waters. Natural waters in dif¬ 
ferent localities vary considerably in their mineral contents and 
ill the t>’pe of minerals present. Thus waters may be hard or 
soft, and their hardness may be* of a temporary or permanent 
nature 'reiiiporarx' hardness in water is ctiused by the presence of 
bicarbonales of calcium, magnesium or iron and is so called be- 
c au.se api'lic at ion of heat such as in Imiling, will convert the 
solulile bicirlionate.s into insoluble carbonates which precipitate 
out and are removed by filtration, the water thus being softened 
Ferrnanent hardness in water results from the presence of cal¬ 
cium, magnesium and iron salts other tlian the hictirbonates, such 
as calcium and magnesium sulphate and chloride. The salts, 
which occur in watcT in their dissociated ionic state', react not 
only with the mineral substance's of malt, but exert far-reaching 
elfects upon many of the fundamental reactions that occur 
tliroughbul the various stage's of brewing, sui'h as enzyme activn- 
(v. solubilization of hop constituc-nts, yeast growth and fermemta- 
liv'e action, conditions of active acidity (pH>, colour production, 
and others. Thus it may be seen that (he nature of the salts, and 
the c'xtent (o which they are jm'senl in water, is of considerable 
importance to the ultimate character and quality of the beer. 

'I'o be suitable for brewing, the watcT must be potable and of 
high biological purity, /.e.. it must be free of all odours, taints, 
and bacterial and organic contaminants; it must not contain iron 
in any form, and, for the production of the typical American 
pale becTs, it shcuild possess a medium clegrc'e of permanent, or 
sul()ha(e, harclnc'ss. Since natural waters seldom meet all of these 
>tringrnf recpiisitc's, (he; majority of them reejuire treatment of 
''ome sort, such as filtration, chlorination or adjustment of their 
mineral contents by the addition of corrective salts. In general, 
waters liigh in permanent hardness are used in the production of 
p.ilc', strongly hopped ales and lic-ers of the burton and Dort¬ 
mund tyiv. waters of medium permanent hardness are best suited 
for hrc'wing the typical American beers, while waters having a 
medium temporary hardness are used for dark Munich ty].X' beers. 


Enzymes. —Although enzymes can hardl>' be considered a 
brewing material, their importance in malting and brewing is such 
that a brief consideration of the nature and functions of the 
mtjre significant enzymes encountered in these processes may be 
found useful at this point. Enzymes, in general, are organic 
catalysts of a protein nature elaborated in living cells only. They 
arc normally encountered in extremely small concentrations, a 
fact which makes their isolation and purification difficult, but 
they possi;ss tremendous capacities for catalyzing biochemical 
syntheses or cleavages. They are characterized by a high speci¬ 
ficity in their action, i.r., an enzyme will catalyze one specific 
synthesis or act upon one siK'citic substrate only, a property 
which led Emil Fischer to state that an enzyme fits the substrate 
as the key tits the lock. The rate at wliich an enzvme will func¬ 
tion is dependent upon .several environmental c'onditions. Usually, 
enzyme activity is increased by a ri.se in temperature up to a 
certain point, after which the heat inactivates and finally de¬ 
stroys the enzyme; the hydrogen ion concentration ('pH) exerts 
an important inlluencc, cac h enzyme possessing a certain optimum 
pH range; the presence of activators or inhibitors, the concen¬ 
tration of the substrate and its physical state are other factors 
determining the rate of enzyme activity. 

An elatiorate system of enzyme classification has been set up 
which cannot be outlined here, liut which divides the' enzymes 
into two main groups according to their action: the hydrolases 
which catalyze hydrolylic cleavage.s in wliich W’ater is taken uii. 
and the desmolases which catalyze more drastic energy-yielding 
cleavages. Each of these main groujis contains numerous divi¬ 
sions and sub-groups. Sonu' of the more important hydrolylic 
enzymes active in brewing are: the phosphatases, as exemplified 
by amylophosphalase which splits off the phosphoric acid bound 
to (he carbohydrate’' in stare ii; the' carbohydrases wLiidi act iqion 
carliohydrates as sul'strales atu) jiulude (c/) the hexosida.ses, 
such as invertase which hvdrolvzcs sucrose to glucose and fruc¬ 
tose. and malla.se which splits malto.se into its two glucose mole¬ 
cules; and (/>) the polyases which include the amylases, or dias¬ 
tase, the starch converting enzymes, and the' cytascs wdiich at¬ 
tack the hemicelluloses of the cell walls; the proteases which 
catalyze the breakdown of proteins and include (he proteinases 
which initiate the cleavage of larger proteins into smaller colloidal 
particles, and (he pcptida.se.s which produce pefitides and amino 
acids; and finally, the lipa.se.s which act on fats and oils, break¬ 
ing them down into fatly acids and glycerine. The desmolases. 
who.se activities enter intimately into the comjilex bicu hemicail 
reactions that occur in fermentation and re.spiration, are largely 
oxidizing enzymes which catalyze a dehydrogenation, they 
split off hydrogen. They include the oxidases and catalases. 
Their study is difficult and only fragmentary knowledge is avail¬ 
able concerning (heir complex (unctions. 

BREWING PROCESSES 

Grinding of Malt.—The initial step in brewing is the proper 
reduction of the malt to a grist of .suitable finene.ss. Thi.s is 
accomplished by spiccial mall mills which subject the malt to a 
crushing, rather than a grinding action. The malt grinding oper¬ 
ation has a three-fold object. It first aims at a clean separation 
of (he husk from the endosperm of the malt kernel. It tries, 
secondly, to reduce the endosperm to a rather coarse meal with 
as little of fine flour as possible since the latter may interfere 
with subsequent mashing ojierations. It attempts, thirdly, to pre¬ 
serve the husk without too much disintegration to prevent im¬ 
pairment of its ability to serve a.s a filtering medium at the end 
of the mashing process. Malt from storage bin.s is first trans¬ 
ferred by means of conveyors, elevators or pneumatic systems to 
a cleaning-reel where it is freed from last traces of malt sprouts, 
dust and foreign seeds. It then passes through either a simple 
malt mill i>ossessing only one pair of steel rolls, or a multi-roller 
mill having up to six pairs of rolls. Modern mills are of the multi- 
roller type and are usually provided w'ith separating screens 
which give them great flexibility for the purpose of by-passing or 
regrinding of selected mill .streams. Additional equipment in the 
brewery mill room includes automatic scales and scale-hoppers for 
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the accurate weighing of the malt and malt adjuncts. 

Mashing. —The purpose of mashing is (i) to bring into solu¬ 
tion those substances in the malt and adjuncts which are directly 
soluble in water; (2) to render insoluble substances soluble 
through enzyme action; and {^) to bring about rnz\nnatic modi¬ 
fication or conversion of starch, proteins, gums, etc., in such a 
manner and to such an extent that a wort of proper composition 
and acidity is produced. This three-fold piuriwse is ai complished 
by permitting physical, chemical and enzymatic processes to oi>cr- 
ate under closely controlled conditions of time and temperature. 
The physical processes involve bringing into solution such solu¬ 
ble malt components as sugars, dextrins, pento.sans, protein, 
pectins, mineral salts, etc.; the swelling and gelatini/.ation of 
starch granules at medium and high temix'ratures; and the coagu¬ 
lation of high-molecular proteins at the higher temperatures. 
The chemical processes result chiefly in the proper acidification 
of the mash and the formation of buffer substances and involve 
the interaction of the phosphates of the malt with the carbonates 
and sulphates of the brewing water. The enzymatic processes 
modify and bring into solution otherwise insoluble starches and 
proteins and determine the final composition and character of 
the wort. They are therefore of the utmost importance from a 
qualitative and quantitative standpoint. The amyla.ses act upon 
the starches which are first liquefied and then converted into 
fermentable malto.se sugar by beta-amylase and unfcrmentable 
dextrins by alpha-amylase. The proteolytic enzyme proteinase 
brings insoluble proteins into solution by breaking up the larger 
complex proteins into simpler ones known as albumoses, pep¬ 
tones and polypeptides. Some of these, in turn, arc further re¬ 
duced by the enzyme peptidase to peptides and amino acids, the 
t;asic units of proteins and important for yeast nutrition during 
subsequent fermentation. Since each enzyme involved is highly 
specific in its action and attains its optimum activity over rather 
limited temix'raturc and pH ranges, the mashing process must 
be so conducted that the activity of each enzyme is proixrly 
controlled. The mashing operation is initiated in the ma.sh-tulD— 
a large rnetal vessel equipped with steam and hot w'ater inlets, 
with agitators of the rake, paddle or propeller type, and with an 
array of temperature indicating and controlling instruments. 
Here are combined the malt and water, with the gelatinized ad¬ 
juncts added at a later stage, in the proportion of i bbl. of water 
for each 100 lb. of brewing materials of which malt repre.sents 
60-80%, and adjuncts the balance. If raw adjuncts are u.sed. 
they are first gelatinized in the cooker, a steam-heated vessel 
provided wdth stirrers. This cooker may be of either the open 
type or the pressure type. The so-called rooker-mash is prepared 
by doughing-in the grits, rice, etc., with 35-30% of their weight 
of malt at 100F. The temperature is. then progressively rai.sed 
at definite time intervals until boiling is finally attained. This is 
continued until the adjuncts are completely gelatinized. The 
mashing procedure described in the following lines may be re¬ 
garded as fairly typical, though many modifications are encoun¬ 
tered in individual brewing plants. For the main-rnash the re¬ 
mainder of the crushed malt is doughed-in at 95*^ F. and this 
temperature is maintained for 30 minutes or longer for the lactic 
acid rest, during which acidification of the mash occurs. The 
temperature is then raised to 113" F. for the protein rest, la.sting 
30 to 60 min., depending upon the character of the malt. At this 
temperature level the enzyme proteinase is very active, leading 
to the formation of low-molecular protein compounds. Further 
acidification of the mash also occurs and buffer substances are 
formed. This level is frequently used for the doughing-in of the 
malt when outside acidifying agents are used and the lactic acid 
rest is omitted. The next stage is the sugar rest at 133-140° F,, 
lasting from 5 to 20 min. The enzyme beta-amylase has its opti¬ 
mum activity at this level, producing the fermentable maltose 
sugar from starch. Proteinase is also very active, producing 
chiefly peptone t>’pe compounds. The alcohol content of the final 
beer is determined at this stage, strbng beers or ales being ob¬ 
tained when maltose production is prolonged for more than 10 
min., while beers of low alcohol content result when this stage 
is passed over quickly or omitted entirely and the temperature 


raisetl directly to 153-100-" F. At this dextrin-forming stage-, 
which is held from 15 to 45 min., alpha-amylase, the enzyme 
which produces unfcrmentable dextrins, attains iis maxinnmi 
activity. It js during tln-se last two stages that the rooker-mash 
is added to the main-ma.sh. When tlake^. i.r , pre-gelatinized ad 
juncts arc cmidoyed, the rooker-mash is omitted .'ind the flakes 
added directly to the mash, usually at the- de.xtrinizing temi)era- 
lure. Mashing is terminated when .samples of tin- wort no longer 
give a colour reaction with a dilute iodim- solution, (hereby in¬ 
dicating that starch ronversiem is complete. The final masbing- 
off temperature of 167-173 ’ F. inactixates all enzymes in a few 
minutes and the mash is ready for lautering and sj^arging. 

Mashing Systems. —Several variations of the mashing process 
find practical application in different countries, the modifications 
being in part based tm tradition and in part gox'erned by the 
character of the available brewing materials and ibi- t\pe of l)eer 
produced. ■'Phey are convi-nientlx- classified as infusion methods 
in which there is a gradual ujiward adjustment of the temixra- 
ture, such as in the American mashing [iroccdure just desi riVit-d, 
or, as is characteristic of British pradice, in w'hiih a n-lativelx' 
(onstant temperature is maintained throughout, and as decoction 
methods in which boiling temperatures are attaitied and which 
are widely used in breweries of continental Furojie. Variants of 
(he decoction methods include ( 1 1 the three-mash sxstc'm, used 
chiefly in the production of dark beers, in which tliree one-third 
portions of (he main-mash are successively withdrawn, brought 
to a boil and returned, re.sulting in a step-wise increase in the 
temperature of the main-mash from ly to 167’ I*',; (2) the 
two-mash system, used primarily in brewing jiale beers, in which 
only two portions of the mash are withdrawn for boiling: (3 ) the 
one-rnash system in which about of the total mash is xvith- 
drawn, the remaining mash heated in stages to boiling, cooled by 
means of attemperators and then re-uniled with the previously 
withdrawn portion, the enzymes in the unboiled portion serving 
ns conversion age-nts for the entire mash; and finally, (4) the 
high-f|uick-mash system in which iriashing-in takes jilace at about 
143''’ F., a part of (he mash is brought to a ra[)id boil, returned, 
and a second portion is subjected (0 boiling which, on its return, 
brings the total mash to its mashing-off temperature of 172° F, 
This rapid system rc‘quires only tw'o hours from its doughing-in 
stage to (he lautc*ring .stage, as compared w'ith live to six hours 
required by the more conventional systems used in Europe. 

Lautering and Sparging. —Lautering, or filtration, may be 
carried out either in a combination mash-lauter tub. found chief¬ 
ly in smaller brewerx’ plants, or in a separate lauter tub. Both 
arc provided with a perforated fahse bottom and with a number 
of outlets in their real bottom leading to the "i)faff'’ or tapping 
device. They are further ecjuipiied with rakes and so-called 
‘‘sparge arms” or hot whaler pipes with perforations, centred over 
the tub and so designed that they will give an c-ven, gentle .sjiray 
of water when revolving slowly about their central axis. Upon 
termination of the mashing jirocess, the mash is given a rest cjf 
about 30 min. to permit the in.soluble residue, chieflx' in (he form 
of husks or “spent grains,” to settle out and form a filler lied about 
t 8 in. deep on (he false bottom. The faucets of the pfaff are then 
slowly opened and the wort run into a closed, cylindrical wort 
receiver called the “grant.” The initial turbid run is jiuniped back 
until it becomes clear and the first wort is then allowed to flow 
into the brew kettle. When the wort surface reaches the top of 
the spent grains, sparging w'ith water at 167-1 78'’ F. is started, its 
purpose being to wash out all the extractives from the grains. The 
rakes and vertical lautering knives and the sparge arms revolve 
slowly, the first preventing channelling of the layers of sjient 
grains, (he latter assuring an even distribution of tin- .-sparge water. 
Sparging is continued until the w'ort shows an extract content of 
about 1%,, in contrast to the 15-25%, contained in the first wort. 

Specially con.structed mash filters which give a more efficient 
and rapid separation of the extractives from the spent grain.s 
with the u.se of lesser quantities of .sparge water also find in- 
cn.asing use in brewery plants both in the U S. and in Eurofic. 

Boilins and Hopping of Wort. —The first wort and the 
sparges combine in the brew kettle to yield a greatly diluted “ket- 
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tlf wort” w'hi(h is thou subjci tod to vij'orous boiling of 2 to 2I 
hours’ dur:itioii. The kottle is a large copper vessel, frequently 
pear-shajK'd, provided with steam jackets, heating roils or perco¬ 
lators designed to withstand steam pressures fjf 30 60 lb. A large 
hrifiblly ftolishctj dome, front which ri'^css a fairly wide va[)our- 
venting j)ipe to thr roof of the brewhou.se, covers the kettle and 
I)revents the turbulent W'ort from spilling (ever. Kettles are avail¬ 
able in a wide* variety of designs and may attain ca|)acities up 
to 600 bbl In the United States steam is the exclusive source of 
heat en)j)I()yed for boiling, while- many l'airo{)ean breweries .still 
rc-ly upon dirc-cl heating by tire-. The objects of boiling are (i) 
the* concentration of the- diluted wort by the removal of excess 
water in the form of vapour, an evaporation rate of ap[)roximately 
H to[r per hour being oc a .isionally attained, fj) the* complete 
inac tivation of any c-n/.yme-s that m.a\’ have survived the mashing- 
off lc‘ni[)c-ratlire sc) (hat further c-nzyrnatic changes in the com¬ 
position of (he wccrl are [irc-vc-nled, (3) the coagulation and sub- 
sc-quenl jirec ipil at ion in the form of llocculent masses known as 
the “kettle break” of the remaining higher-molecular proteins 
which arc* undesirable from the viewpoint of bc-er stability, (4) 
the- c'Xtraclion and c-niulsilic aticai of the bittering. preservative 
and aromatic stibslancc-s from the* hops, and (^) the sterilization 
of the wort. Many comple.v f)h>’sical and chemical reactions oc¬ 
cur during boiling which arc* not as \c*l fully understood but 
which exc-rt important inllui'nces uiion the* final character of (he* 
bec-r. The ho[)s ma\’ be acldc‘ci .at one time or, as is done more* 
fn*(|uc*ntIv, at cliflerenl stages of the- boiling process, at (he rate 
of 0 4 to o 7^ 11 ) per barrc'l for lager beer, 0.6 to i lb. for Ameri¬ 
can ale and up to lb. for strong British ale and stout. I'he 
usual practice* is to add about one-fiflh of the* total weight of 
the* ho|)s ;d»c)ut one hour after boiling has started. By this time 
sonic* wort protc*in coagulation and flocculation has occurrc‘d and 
givc'n rise to the- so-called first “hot break.” The initial lio[) addi¬ 
tion brings about the lurlher coagulation and separation of high- 
molecuhir protc'ins in the form of tannin- and (ihlobaphc'ne-pro- 
ti‘in compounds, thus clarifying (he* wort still further. After 
some 30 min. of adciilional boiling, (he* .second hop addition, con¬ 
sisting of about two-fifths of the* total hoj)s. is made. The pur¬ 
pose* of (his hoptiing is to impart to (he* wort the bitter taste by 
liringing into solution the* bitter acids and rc-sins of the hops. 
Just before* boiling is terminated, the remaining portion of the 
hops is added to e.xtract the* volatile* c*s.sential oils ri*sponsible for 
the* dc'licati* hop aroma, 'I’hc* wort is (hen discharged, or knocked 
out, b\' opening the bottom outlet of the* kc'ttle. Many variations 
of the hopping process have* been acloj)tecl. Some brewers, in 
orclc-r to presc’rve the elusive hop aroma and prevent the evapora¬ 
tion of the* hop oil, allow' the hot wort to run over part of the 
fre-sh ho|)s, othc-rs add hops to the becT in the storage tanks, 
while* still othc-rs may add pure* hop oil to the beer. Whatever 
the mc'thod, skill and good judgment are rt*ciuired to impart to 
bec-r a distinctive and pleasing hop character. 

Straining and Cooling of Wort. —After completion of boil¬ 
ing, the wort is j)assed through a hop strainer or “hop jack,” 
which is a large ves.sel lilted with basket-shaped scrc'ens. Here 
the spent hojis and the sludge comprising the kettle-break are 
filtered out. I'he boj) jac k is ec|iiippeci with a sparge which permits 
nc'arly complete extraction of the wort from the spent hops. 

'I'lie wort is llic-n jiassed into the cooling room where its tem¬ 
perature is lowc-red to 47" F. in lager brewing and to 58° F. in 
ale brewing. The wort cooler may he one of several types. Origi¬ 
nally. the wort was allowc*d to cool in surface coolers which arc 
large shallow' vessels of sullicient cajiacily to hold the entire ket¬ 
tle charge, the wort standing not more than about six inches 
deep. These coolers were formerly constructed of wood, but arc 
now made of copper, stainless stc'el or .some other non-rusting 
metal. Despite strictly sanitary measures, bacterial contamination 
of the wort was formerly difhcull to avoid. This led to the intro¬ 
duction of the enclosed double-pi^^e cooler and plate-type heat 
exchanger, and of (he vertical Baudelot cooler which consists of 
a series of horizontal tubes through which the cooling medium 
circulates and over which the wort flows in thin .sheets. The ad¬ 
vantages of this last type of cooler are that cooling proceeds at 


a rapid rate and that the wort still receives adequate aeration 
thought necessary for the subsequent yeast fermentation. Many 
breweries have retained the surface cooler, f)ermitting the wort 
to cool by evaporation to about 160° F., and then running it over 
the Baudelot cooler. As the wort cools, there occur.s a iirecipita- 
tion of protein-, tannin- and hop resin-compounds in the form of 
coarse and fine floes. This “cold break,” which is of consider¬ 
able importance to subsequent fermentation and ultimate beer 
character, brings about a far-reaching clarification of the w'ort. 
Modern air (onditioning practices and strictest sanitary control 
measures have largely eliminated the dangers of infection at the 
critical temperature stages during cooling, and wort spoilage, 
fonncriy the bane of nearly every brewery, is now rare. 

FERMENTATION 

Yeast.—Probably the most dcci.sive phase in the entire brew¬ 
ing proce.ss is the fermentation of the wort, a process which 
changes this bitter-sweet, harsh-lasting solution into an efferves- 
<ent beverage of a mildly bitter taste and a delicately aromatic 
flavour. This remarkal)lc transformation is brought about by the 
action of a uni-cellular fungus, the yeast (q.v.). F.ach yeast cell 
rei>resents an independent organism performing all the neces.sar\* 
functions of life. The shape of the cell ma\' vary from a spheri¬ 
cal to an oval form, depending upon type, age, conditions of 
growth, etc. Similarly, the size of (he cell may var\- from i to 5 
microns in width and i to 10 microns in length. Despite its 
minute size, the yca.st cell represents a highly comple.x organism 
from a cylological and physiological viewpoint. It is composed 
of living prc)toi)lasm, a grayish, granulated, semi-fluid mass in 
appearance, enclosed in a transp)arent permeable wall. Embedded 
in the protoplasm is the nucleus, a round, rather dense body, 
which is vitally concernenJ with the hereditary characteristics of 
the cell and which also plays an important role in the metabolic 
activities of the cell. Yeast reproduces vegetatively by budding 
in which the cell produces a small jirotulierancc or bud which 
gradually increases in size and finally separates from (he original 
mother cell, forming a new independent organism capable of 
undergoing (he same process. The enzymes found in the yeast 
cell r(*pre.s<‘nl to a large* degree the key to its behax'iour. Among 
the more important hydrolytic yeast enzymes are the carbohy- 
dra.ses which act upon a variety of carbohydrate substrates and 
reduce them to simple sugars, mainly dextrose; the proteolytic 
enzymes which degrade proteins and peptides; the estera.ses which 
attack nucleic acid and hexcxscs; the amidases which act on as¬ 
paragine; and the lipases which convert fats into fatty acids and 
glycerine. Among the desmolases of yeast, the most important 
one is the zymase system which is a complex consisting of the 
enzymes hcxokina.se, oxido-reductase. enolase, carboxylase and 
others, and which is directly involved in the transformation of 
the wort sugar into carbon dioxide and alcohol. In a number of 
cases, there exists a close relationship between the active portion 
of enzymes, the .so-called “co-enzymes,” and the vitamins and 
hormones. Although fermentation is mainly a process of alcohol 
and carbon dioxide formation, it is accompanied by many highly 
complex and as yet little understood side-reactions leading to the 
formation of esters, acids, aldehydes, glycerine and other prod¬ 
ucts. all of which have a decisive influence on the final aroma 
and flavour of the beer. In the course of fermentation the pH 
of the wort drops from about 5.2 to about 4.5, the yeast grows 
and multiplies rapidly at first, more slowly toward the end. in¬ 
creasing some four to five times in quantity, heat is liberated at 
the rate of about 260 Fi.T.U. per each pound of sugar fermented, 
about equal amounts of CO2 and alcohol are formed, and further 
amounts of proteins and tannins are precipitated out. 

BrewTry yeasts, all of which belong to the species Saccharo- 
myccs ctTCvisiae, art generally divided into two major groups, 
the lop-fermenting yeasts and the bottom-fermenting yeasts. In 
addition to other distinguishing characteristics, such as differences 
in shape, in rates of fermentation and respiration, in ability to 
hydrolyze and ferment certain carbohydrates, etc., their main 
distinction lies in the fact that the top yeasts tend to be uni¬ 
formly distributed in the fermenting wort and, producing abun- 




1 . Diagrammalic scheme of a conventional brewhousc showing water tank, 
adjuncts and malt hoppers on top floor, water tank, adjunct cooker and 
mash tub on next floor, lauter tub and brew kettle on second floor 
and hop jack on bottom floor 

2 . View of brewhouse interior showing mash tub on upper floor level in 
background, the “pfaff” and grant underneath, and the brew kettle 
in the immediate foreground 


3 . Diagrammatic scheme of the Siebel moricrnired brewhouse showing 
water tank, adjuncts and malt hoppers on top floor and two digesters 
on upper level of first floor with mash filter in background. The two 
digesters function interchangeably as adjunct cooker, mash tub and 
brew kettle 

4. Example of a surface cooler or “Kuehlschiff" where the boiled wort is 
allowed to cool slightly and to deposit the insoluble sludge or “trub" 
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dant carbon dioxide gas early in the fermentation, are carried to 
the surface where they form a thick layer, while bottom yeasts, 
at the beginning, tend to settle rapidly to the lK)ttom of the fer¬ 
menting tank. The former are used exclusively in the brewing 
of ales, the latter in the brewing of lager beers. 

One of the major advances in the science of brewing came 
when Pasteur, in 1S60, showed that the chemical act of fermen¬ 
tation is essentially a life function of the yeast cell. This dis¬ 
covery brought into the foreground of scientitic attention the 
vital importance of the type of yeast to beer quality and led to 
far-reaching investigations on yeast. In 18H3. the Danish scien¬ 
tist Emil Christian Hansen developed a pure culture method 
which permits the isolation of a single yeast cell and its subse- 
(luent cultivation into a pure strain. 'I'his method, adopted by 
many breweries throughout Europe and America, makes {mssiblc 
the uninterrupted propagation of a single pure strain of yeast 
from year to year, thus assuring uniform fermentation charac¬ 
teristics for each succeeding brew. Under practical conditions, 
sufficient yeast from a preceding brew' is retained to start the 
next brew. Yeast, however, may tend to degenerate after being 
passed through repeated fermentation cycles, becoming con¬ 
taminated with various types of non-pathogenic baiteria, wild 
yeasts and organic substances, such as resins, gums, proteins, etc., 
and losing its fermentative power. It is under such exigencies that 
the pure culture method safeguards the maintenance of the strain. 

Bottom Fermentation.— This type of fermentation is used 
for the production of the typical American lager beers. First in¬ 
troduced in southern Germany in the middle of the 15th century 
:is a measure to produce a more stable beer, its u.se .spread 
throughout Europe until by the middle of the igth century it had 
been almost universally adopted, except in haigland where top- 
fermentation continued almost exclusively. The method w'as in¬ 
troduced in the United States by Cierman brewers in the 1860s 
and practically superseded top-fermentation. 

In boUom fermentation, the wort, cooled to a temperature of 
47'" F. is run into a so-called starting tank or settling tub and 
“liitched” with yeast at the rate of about ;,’-i Ib. per barrel of 
wort. It is a common practice first to prepare the yeast with 
wort into a thin-llowing slurry and to aerate it in order to pro¬ 
mote its vigorous growth. Fermentation of the wort soon sets in 
after pitching with yeast, a feathery white foam appearing around 
the edges of the starting tank. After some 15 to 24 hours, the 
fermenting wort is pumped into clean fermenting tanks, carrying 
along the vigorous and healthy yeast and leaving behind dead or 
weak cells and the coarse protein-tannin compounds which have 
settled out. This results in a purer fermentation, a cleaner yeast 
cro[) and an improved beer flavour. Fermentation now becomes 
highly active and the wort surface becomes covered with a dense 
white foam called “kraeusen.” This foam increases in height 
and density until the stage of “high kraeusen” is reached on 
about the third to fourth clay. During this period of vigorous 
fermentation up to 1.5% of extract is fermented daily and the 
temperature rises to 55-60° F'., a further increase being pre¬ 
vented by cooling with atternpi'rators with which the fermenting 
tanks are eciuipped. After the fifth day, the rate of fermentation 
recedes slowly, the stage of “falling kraeusen” is reached, i.e., 
the foam collapses gradually, leaving a thin brownish scum of 
intensely bitter taste which must be skimmed off, the yeast set¬ 
tles to the bottom of the tank to form a dense layer, and the 
temperature begins to decrease. Fermentation ceases entirely 
after 8 to 10 days and the “green” beer is now pum|:>ed into the 
“Ruh” cellar or storage cellar after being cooled to a temperature 
of about 36° F. The bottom of the fermenting tank is covered 
by three successive yeast layers totalling about twm inches in 
thickness. The bottom layer represents weak cells which settled 
out first, the thick, pale-coloured middle layer consists of healthy 
and vigorous yeast cells, while the upper layer generally contains 
objectionable yeast cells. This layer is removed and discarded. 
The second layer of healthy yeast cells is carefully collected, 
passed through screens to remove various impurities and -washed 
with sterile water. It is then used for pitching subsequent brews. 
The bottom layer is usually flushed out into the sewer. 


In American practice .some of the wort from the starting tank 
is usually diverted into specird do.sed fermenters capable of 
withstanding pressure.s up to 25 11 ). Here the wort undergoes 
its mo.st active pha.se of fermentation, evolving large quantities 
of carbon dioxide gas. After initial venting of the tanks to expel 
the air and other aromatic gases produced during the initial 
.stages of fermentation, the carbon clioxide gas is then collected, 
further purified to reduce impurities to less than 0.2G’. com¬ 
pressed and finally stored in special pressure tanks to be used for 
the subseejuent carbonation of the beer. The wort may then 
either be permitted to completi' its fermentation in the closed 
fermenters or be transferred into open tanks. 

In European lager breweries where carbonation is not iiractised 
extensively, fermentation is interrupted whilt- the wairt still con¬ 
tains about \*'/(, of fermentable extract. The fermented wort is 
then pumped into closed pressure tanks in the storage cellar, 
where a slow secondary fermentation at a temperature of 3g-43'’ 
F. occurs, the carbon dioxide gas being formed at this stage im¬ 
pregnating the beer and thus producing the desired degree of 
carbonation. 

Top Fermentation. —This type of fermentation, u.sed in the 
production of ales, differs from bottom fermentation in several 
important aspects. The yeast employed is of a sjiecial kind that 
rises to the top of the fermenting W'ort and is active at rather 
higher temperatures than lager >’east. Its rate of growth and 
fermentation is al.so greater so that slightly low'er pitching rates, 
ranging from one-third to one-half lb. per barrel, are required 
The pitching temperature is held at 54-50" F. in American prac¬ 
tice, slightly higher ( 58-60° F.) in England. During fermenta¬ 
tion the temperature is permitted to rise to 68-70° F. The combi¬ 
nation of special yeasts and higher fermentation temperatures is 
resi^onsible for (he greater production of aromatic substances 
which impart to the tini.shed ale its characteristic flavour and 
aroma. Fermentation lasts usually from six to seven da>’s. The 
surface of the wort is tirst covered by a white foam, which is 
replaced by .so-called “rocky heads,” /.e., a rather heavy dense 
foam carrying dark rnas.ses of resins and protein particles from 
the wort. The.se are skimmed off to prevent their redi.spersal in 
the wort. Next follows a rather loose foam which may attain a 
depth ranging from 2 to 6 ft., depending upon the depth of the 
wort and the rate of fermentation. At this period the maximum 
temperature is also gem-rally attained. This foam then begins to 
collap.se and (he yeast ri.ses to the top, forming a dense layer 
which is collected cither by skimming or by being permitted to 
w'ork over the rim of the lank into special chutes or troughs A 
yeast cover, about i in. thick, is left on top of the wort surface 
to protect it from air-borne infection. A number of different top- 
fermentation systems have been developed, including (i) the 
skimming .system which is essentially as described above, (2) the 
dropping system in which the fermenting wort is transferred 
from the fermenting tank to a cleansing tank when it has reached 
the stage of high foam formation, (3) the Burton Union .system 
in which the wort is first fermented for about' 36 hours in small 
fermenters of about 50 bbl. capacity and then transferred into 
special “union” casks in which it clarifies in about five days, and 
(4) the Yorkshire Stone Square system in which covered slate- 
vessels are used and the fermenting wort is subjected to periodic 
and frequent pumping. All these sy.stems, excepting the fir.st. 
are limited in their practical application to England where they 
arc used to produce special types of ale enjoying local favour. 
Because of their high labour requirements and other factors 
they are being slowly replaced by the more conventional skim¬ 
ming system which is now' practised in nearly all larger plants. 

Cellar Processing. —The young fermented beer is allowed to 
mature or age for a period ranging from one to three months or 
longer at temperatures close to the freezing point of water, i.e., 
32-34° F. The tanks used for this purjmse arc of the closed type, 
generally of large capacity, and may be constructed of wood» 
steel, stainless steel, aluminum or concrete and are coated on the 
inside with non-soluble, tasteless and odourless lacquers, pilches, 
synthetic resins, glass enamel, etc. Several different methods of 
treating the beer in the cellars are in use. all of which, how- 
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ever, aim at the same objectives, namely, to bring about a 
clarification, mellowing, stabilization and curbonation of the beer. 
One traditional method, rut longer used extensively, is to first 
store the green beer in the so-called Ruh cellar for a period of 
three to aix weeks under a slight carbon dioxide pressure. During 
this resting stage marry of the insoluble hop resins, protein par- 
tides and yeast cells settle out, the etizymc-induccd formation 
ol esters and other aromatic and flavouring substances, important 
to the final character of the beer, occurs, and the beer in general 
becomes bright. Subsequently the aged beer is transferred into 
dosed tanks in the chip cellar, and kraeusen added. This may 
be cither in the form of wort kraeusen, t.e., fermenting wort in 
the high kraeusen stage, or sugar kraeusen which is a mixture of 
boiled sugar solution with added yeast. As a rule, about 15-25% 
of kraeusen is added to draught l)eer and 5-15% to beer intended 
for bottling. The ensuing slow after-fermentation produces car¬ 
bon dioxide gas which dissolves in the beer and thus carbonates 
it. Pressure is controlled at about five-eigliths lb. iht sq.in. by a 
so-called bunging apparatus which connects with the storage tanks. 
'I'lie scuoiulary fermentation having ceased, the beer is allowed to 
age some more in the finishing cellar. Formerly, clarification of 
the beer was promoted by placing beechwood strip.s, called chips, 
in the tanks, and by the addition of fining material, or isinglass. 
This practice, however, is followed in only a very few brewing 
plants. In fact, the entire process of kraeusening has been largely 
superseded by direct carbonation. In this method, the aged beer 
is transferred from the Ruh cellar directly to pressure tanks in 
the lini.sliing cellar where it i.s subjected to carbonation which is 
a process in whit h the beer is impregnated with pure carbon 
dioxide gas until it contains some 0.45-0.55% of gas by weight. 
Carbonation is attained by various means such as by absorjilion 
in .so-called saturators, by injection in special carbonating arms 
or pumps, or by diffusion of the gas through porous stone in the 
tanks themselves. In each case, close control of the oi>eraliun is 
essential to assure that correct gas volumes arc added to the 
beer. An innovation in modern American brewing practice is to 
tiller the fermented green beer prior to its storage with the aid 
of diatomaccous earth. By removing completely all yeast cells, 
and othc-r insoluble matter, this filtration prevents the undesira¬ 
ble aulolysis products of yeast from pa.ssing into the beer. In 
Furoi.)ean practice, as was indicated alcove, the beer is allowed 
to undergo a natural slow after-fermentation in the storage cellar 
to attain the desired degree of carbonation. 

In alt! brewing, the beer is matured at the higher temperatures of 
40 46 ' F. which a.ssist in dcvcltjping the lyfcital ule character. The hop 
n.ivour of ale is usually further accentuated at this .stage by "dry- 
hipping” at the rate of one-tiftli to two-thirds lb. per Icarrcl. In 
.American practice, the further treatment of ale in the cellar is practi¬ 
cally the same as that of beer. In England and some other sections of 
Europe some types of ale are subjected to a secondary fermentation 
after having been til led into the bands in which they arc sold. Tliis 
fermentation is induced t)y the a«Idition of primings consisting usually 
(»f sugar solutions of a certain six'cifii gravity. It accelerates the con¬ 
ditioning of the beverage and determines its llavour characteristics. 

Prior-to filling into trade packages the beer undergoes final polish¬ 
ing by being pa.s.sed through a [)uln filter which imparts to the beer 
that sparkling brilliance <lemanded by the consuming public. It is also 
cu'^tomary to blend .several brews to attain uniformity of beer char¬ 
acter. The beer is further treated with minute quantities of special 
enzyme jireparations (chill-proofing agents) which convert the larger 
partially soluble proteins of the beer into completely soluble, non- 
pi ecipitalde proteins so that the beer remains brilliant even upon ex¬ 
posure to freezing temperatures. For taxing purposes, bottle beer re¬ 
ceives its final .storage in so-called government cellars which contain 
accurately cailibratccl storage tanks or beer meters. Here federal tax 
officers supcrvi.se the tilling and withdrawing of the beer. 

Racking.—In this operation beer is transferred from the tanks of 
the finishing cellar into barrels which are shipjwd to the trade. Barrels 
umtain .standard volumes ranging from 31 U.S. gallons for the full 
barrel to slightly less than four gallons for eighths. They arc usually 
made of oak w ood and are lined with special pitch to prevent contact 
ot the beer with the wood. In recent years barrels made of laminated 
wood, steel, stainless steel and aluminum have made their appearance 
and found a favoiirahle reception. Prior to filling with beer, the bar¬ 
rels arc thoroughly w-ashed with hot water and sterilizing solutions on 
automatic w'a.shing machincji, or re-pitched, the old pitch lining being 
first removed, generally by heat, occasionally through the use of sol¬ 
vents. Since l)eer is a perishable product, strict sanitary control of 
barrel Interiors is of vital importance. The barrels are filled by semi- 


autumatic rackers which operate on the counter-pressure principle, 
ijc., a gas pressure equal to that in the racket is first established in the 
barrel to prevent the rapid evolution of carbon dioxide from the beer 
which would otherwise occur. Upon filling, the barrels arc sealed with 
bungs and tax stamps are affixed in such a position that when the bar¬ 
rel i.s lapped by the beer dispenser the stamp is destroyed. Draught 
beer in barrels and in quart and half-gallon bottles must be stored at 
low temperatures to prevent possible (leterioration. 

Bottling and Pasteurization. —After the rc-introduction of 
beer in 1033, there was a marked incrca.se in the popularity of so- 
called packaged beer, i.e., beer filled in bottles and cans, its sales ri.s- 
ing in the United States from approximately 25% of the total beer 
production in ig.y to nearly 61% in 1943. One of the main factors 
to which this increa.se may be attributed is the more widespread con- 
.sumption of beer in the American home. 

Because con.sidcrablc time may elapse before bottle beer is con¬ 
sumed, and because such beer is frequently exposed to drastic tempera¬ 
ture changes, particular care is exercised in its production. Beer, to be 
suitable for bottling, must be brilliant and free from sediment, chill- 
proof, capable of wlth.standing driustic temf)crature fluctuations 
without developing a haze, biologically stable, anfl must possess a clean 
aromatic odour, a pleasing ta.stc and good foaming qualities when 
poured into a gla.ss. 

A variety of standardized forms and sizes of bottles arc in use, 
including the .so-called Stubby, Steinie, Packie, Export and Single Trip 
bottles which have capacities ranging from 7 to 64 fluid ounces. The 
glass colour may be white, browm or green. Empty bottles returned 
from the trade are first inspected for gross contamination and are then 
pas.sed through an automatic bottle washer. Here they are submerged 
in soaking tanks containing sterilizing caustic solutions at elevated 
temperatures; subsequently their interiors are further cleansed with 
brushes or hot water jets, and the entire bottle, in the final stages ol 
washing, is subjected to a series of hot and cold fresh WMter rinsc.s 
The bottles, emerging from the w'asher in a .s|)arklingly clean and 
sterile condition, next pass an inspection light and arc conveyed to the 
automatic rotary beer fillers. Thc.se units, f)y means of ingenious valve 
mechanisms, dispcn.se the beer from tanks into the bottles at rates 
reaching 250 bottles per minute. The more modern fillers first estab¬ 
lish a carbon dioxide counter-pressure in the fn)tlles to avoid excessive 
foaming and to expel the air which may have a detrimental effect upon 
beer quality. From the filler the bottles pa.ss on to the crowner, further 
precautions being taken during the short pa.s.sage to eliminate the final 
traces of air in the neck space of the bottle by foaming whidi may be 
induced by injecting small amounts of beer or by slight jarring of the 
bottles by means of a knocker. The crowning machine seals the bottles 
with crowns which are thin, tin-coated metal .shells lined with cork 
tabs that fit tightly over the lip of the bottle, C^a^s with conical tot>s 
arc filled and .sealed in a manner similar to that of bottles. For flat 
top cams a special can filling and sealing unit is required. 

Beer, like milk, is a highly perishable food product and, as in the 
case of milk, its biological stability is greatly improved by pastcuriza 
tion. Therefore all packaged beer, excepting that dispensed in the 
larger half-gallon bottles, is normally pasteurized. The bottles, coming 
from the crowner, next pa.ss into huge pasteurizers of either the sub¬ 
mersion or spray type. Based on practical experience, a pasteurization 
procedure lues developed in the United States w'hich provides for main¬ 
taining the beer at a temperature of 135-140“ F. for 15 to 20 min. The 
necessity for gradual heating and cooling of the bottles to avoid exces¬ 
sive breakage results in a typical pa.stcurization cycle requiring ap¬ 
proximately 5S-0O min. for bottles and 40 min. for cans. Following 
pasteurization, the bottles pa.s.s through automatic labellers where they 
are provided with labels, neck bands and, in .some instances, neck foils. 
They are finally placed in carlon.s or wooden boxes by semi-automatic 
packaging and scaling machines and are then ready for shipment. 

By-Products of Brewing.— The main by-products of the brew¬ 
ing process are the spent grains, the spent hops and the surplus brew¬ 
ers’ yeast. The spent grains represent a valuable feed supplement that 
is rich in protein and fat. They have been utilized for many years as 
an addition to the regular rations for farm animals. Spent grains are 
used either in their original wet state containing some 75% of water, 
or arc dried in large drum dryers to contain no more than 7% of 
moisture. Because drying improves their biological stability, facilitates 
their storage and reduces shipiping costs, an increasing proportion of 
the available spent grains is being dried, especially in breweries located 
at some distance from agricultural districts. For the year ending June 
30, 1943, some 2 28,000 tons of dried spent grains were produced in 
the United Stales, an increase of more than 60% over the preceding 
year. No really satisfactory use has as yet (1944) been found for 
spent hops, although they find some application as a feed supple¬ 
ment, fertilizer and in industrial manufacture. 

Although the nutritional and medicinal values of brewers’ yeast have 
been recognized since antiquity, few rational efforts to utilize its full 
potentialities were made until about 1910 when the first yeast dryers 
were developed. Great progress in yeast utilization in the United 
States has been made since 1933 and particularly under the impetus 
of World War II. Dried brewers* yeast contains about 50% of pro¬ 
tein of good quality, 2% of fat, 30-40% of carbohydrates, and 2-10% 
of ash or minerals. On a per pound basis, dried brew'ers’ yeast con¬ 
tains an average of 31.2 mg. of thiamin, 20.27 of riboflavin, 216.7 
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ntg. of nicotinic acid (niacin), 59.6 mg. of pantothenic acid. It is thus 
one of the most potent- natural sources of the vitamins of the B-com- 
ple.x. When irradiated, it is further a rich source of vitamin D. For 
use as a feed supplement, brewers' yeast is waslied and then dried in 
spray or drum dryers. When used for food or pharmaceutical pur¬ 
poses, it is also debittered by repeated washings in weak alkaline solu¬ 
tions and fresh water. The greater portion of dried yeast gut's into the 
production of animal feeds, food products for human consumption, 
pharmaceuticals and vitamin concentrates. Other uses are in the manu¬ 
facture of fertilizers, rosins, glues, polishes, plastics, etc. The potential 
output of dried yeast in the United States i.s estimated at 41,000,000 lb. 

Science and Technology of Brewing. —Until the iSOos, when 
the great French scientist, Louis Pasteur, first published his epochal 
studies on yeast fermentation and, shortly theieafter, on the bac¬ 
terial causes of beer spoilage, brewing w'as based largely upon em¬ 
pirical knowledge. Pa.steur’s discoveries were soon followed by Han¬ 
sen’s studies of the yeast cell and by his development of the pure 
culture yeast method. Then came in rapid succession the scientific in¬ 
vestigations of the processes underlying brewing and fermentation by 
such investigators as Windisch. Delhriick, Lintner, Balling, Sichel, 
Schwarz, Henius and others. Their researches excited a tremendous 
influence not only upon the scientific aspects of brew'ing alone, but 
also upon the general advancements in such fields as biology, bio¬ 
chemistry, bacteriology and medicine, since many of the facts discov¬ 
ered by these scientists constituted universal principles of greatest 
significance to the biological sciences in general. The .same period saw 
the introduction of mechanical refrigeration and of the improved pulp 
and diatomaceou.s filter-aid filters, two developmeiiLs which found 
their fust practical applications in brcw'cries and which, in turn, had 
a profound effect upon brewing technology. As new technological in- 
novation.s made their appearance they were rapidly adopted by the 
lirewdng industry until many of the plucses of brewing were under the 
control of scientific precision instruments. Out.slanding mile-.stoncs in 
the development of hrew'ing technology, particularly as they apply 
to American practices, w'ere the introduction of processed cereal ad¬ 
juncts; improvements in the ma.shing process leading to more efficient 
operations; the modernization of brewhouse e<tuipment and jiroced- 
ures; wort cooling under sterile conditions by means of meclianical 
refrigeration; the Natural Pure Culture Yeast sy.stein ba.sed upon a 
rational procedure of fermentation and yeast recovery; carhonation of 
beer with pure carbon dio.xide gas; the enzymatic stabilization of beer 
(olloids resulting in chill-proof beers; the ap[)lication of mechanical re¬ 
frigeration to brew’iTy cellars; the wide-.spread use of air-conditioning; 
the phenomena] imiirovemenls in bottling and pa.stiurizing equipment 
and methods; and the introduction of the beer can. These advances 
w'ere ].iioneered by such .scientists as Hantke, Henius, Siebcl, Schwarz, 
Wallerstein, Wahl and others. Nearly all breweries avail themselves of 
the services offered by independent scientific research laboratories and 
stations specializing in fermentation technology to a.ssist in maintaining 
I on.stant technical supervision over all phases of beer production. Some 
lircw'cries also maintain their ow'n control laboratories. 

Economic Importance of the Brewing Industry. —^With 
the signing of the Cullcn-Harrison bill in the U.S. on March 22, 
by President Franklin D. Roo.sevelt, legalizing 3.2% beer, an indu.slry 
of great economic importance w'as re.surrected after 13 years of prohi- 
hition. The magnitude of the U.S. brewing industry’s contributions to 
the economy of the nation Ls revealed by the following partial .statis¬ 
tics for the fi.scal year ending June 30, 1943. In that year U.S. 
breweiies produced 68,910,219 barrels of beer and ale. To attain this 
volume, the industry used approximately 72,250,000 bu. of malt, 41,- 
000.000 lb. of hops, 21,200,000 bu. of corn and 245,500,000 lb. of rice. 
Some 50,000 brewery workers rccci\’cd an estimated total of $97,500,- 
000 in wages and salaries. Tot,!.! federal tax payments by the industry 
amounted to $455,872,516. Other taxes, including state, local and mis¬ 
cellaneous levie.s, totalled an estimated $150,000,000, bringing the ag¬ 
gregate sum paid out by the brewing industry in that year to an esti¬ 
mated $605,634,000. Expenditures for such necessities as plant equip¬ 
ment, barrels, bottles, closures, boxes and cartons, transportation, con¬ 
struction, real estate, power and fuel, advertising, etc., amounted to 
many additional hundred millions of dollars. The distribution and sale of 
beer is a sizable industry in it.sclf which provides employment to some 
980,000 wholesale and retail establishment proprietors and employees 
whose aggregate payrolls arc estimated to exceed $1,000,000,000 annually. 

Bibliogr.^phy.— In English: Harden, Alcoholic Fermentation 
(1932) : Hopkins-Krausc, Biochemistry Applied to Malting and 
Brewing (1937) ; Ross-Mackenzie, Brewing and Mailing (1934) ; Hind, 
Brewing: Science and Practice, 2 vols. (1938-40); Bickerdye, Curiosi- 
ties of Ale and Beer (1889); Arnold and Penman, History of the. 
Brewing Industry in America (1933); One Hundred Years of Brewing 
(1903) ; joergensen, Micro-Organisms and Fermentation (1939); Ar¬ 
nold, Origin and History of Beer and Brewing (1911); Practical 
Points for Brewers (1933). 

Trade Journals: Brewers Digest (Chicago); American Brewer (New 
York); Modern Brewery Age (Chicago); Brewers Journal (Chicago); 
Journal of the Institute of Brewing (London); Brewing Trade Review 
(London). 

Miscellaneous Publications by American Society of Brewing Chem¬ 
ists, United States Brew'ers Association, Brewing industry Foundation, 
Ma.ster Brewers A.s.sociation of America, Malt Research Institute, Hop 
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Research Inslilute, Siebcl Institute of Technology, Schwarz Labora¬ 
tories, W’ahl-Henius Inslilute, Wallerstein Labi>ratories, L.S. Depart¬ 
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In French, German, etc.: Linrlner, Atlas tier Gdrutigskundc (Ber¬ 
lin, 1910); Glaubilz, Atlas dcr Ghrungsorganismen (Iferlin, 1932); 
Lebcrle, Die Bierbraiierei (Stuttgart, 1930); Schulein, Die. Bierhefr 
(Leipzig, 1935); Schnegg, Die Biologischc Bctrirhskonlrollc drs 
Braurrcibelricbcs (Stuttgart, 1928) ; Schonleld, Braitcrd uiul Mal- 
zerri (Berlin, 1930) ; Brauerci Lrxikon (Beilin, 1925) ; Pawlowski 
Docmens, Die Brautcchnischen Vntersuchungsmethoden (Berlin, 1938) ; 
Luers, Chtmie des Brauwesens (Berlin, 1929) ; Flamand-Ketelhanl, 
Chimie analytiqur applique d Maltcric rt Brasserie (Paris, 193H) , 
Hc.ssc, Enzymatische Technologic, dcr Gdrungsgcwrrhc (Leipzig, 1929' ; 
Maurizio, Cisrhichte der grgorcnrn Gctrdnkc (Berlin, 1933) ; Lintner, 
Grundrisse der Bierbrnnrrei (Berlin, 192S) ; Vogel, /)/> Technik dcr 
Birrhefe Verweriung (Stuttgart, 1939); Comples Remius, Garlshcrg 
Laboratories (Copenhagen) ; Jahrhuchcr der Versuchs- und Lehranstalt 
fiir Brauerei (Berlin), 

Periodicals: Annales des Fermentations (Paris) ; Lc Brassrur Fran¬ 
cois (Paris) ; Annales dc Zymolngie (Bruxelle.s) ; Allgrmrine Brauer- 
und llopjen-Zeitung (Niimberg) ; Ferment forschung (Berlin) ; 
Wochenschrift fiir Brauerci (Berlin); Flnzytnologia ('I'he Hague); La 
Industria Cervecera (Buenos .Aires) ; Schweizer Brauerci-Rundschau 
(Zurich). (F. P. S.) 

BREWSTER, SIR DAVID (17Si-i868\ .Scottish ithysicist. 

and one of the founders of the British As.socialion. was born at 
Jedburgh on Dec. 11, 1781, and died on Feb. 10. 186S, at Allerby, 
Melrose, He made his name l)y a series of investigations on the 
diffraction of light, the results of which he contributed from time 
to time to IVi Ho so phi cal Transactions and other scientific journals. 

The mo.st important .sulijects of his enf|uiries are enumerated 
by J, D. Forbes, in hi.s preliminary dis.serlalion to the 8(h ed. of 
the Encychpicdia Britannica, luider the following five heads: 
(J ) I'he laws of polarizat ion by rellei I ion and refraction, and other 
quantitative laws of phenomena; (2) the discan'ery of the polariz¬ 
ing structure induced by heat and pressure; (s) the discovery of 
crystals with two axes of double refraction, and many of the laws 
of (heir phenomena, including the connection of optical structure 
and crystalline forms; (4) the laws of metallic reflection; (5) 
experiments on the absnqttion of light. In this investigatiot) the 
prime importance belongs to the discovery f i) of the connection 
between the refractive index and the polarizing angle, (2) of bi¬ 
axial crystals, and (3) of the production of double refraction by 
irregular heating. 

Brewster was elected b’.R.S. in 1815, and was awarded the Rum- 
ford gold and silver medal for his discoveries in connection with 
the polarization of light in i8t 8. He did not invent the kali'i- 
doscope, but he may be said to have rediscovered it. He im¬ 
proved the stereoscope by suggesting the use of len.ses to combine 
the dissimilar binocular pictures. More important w’as bis work 
in persuading the British authorities to adopt the dioptric ap¬ 
paratus, perfected by Fresnel, in their lighlhou.ses. He sugge.sLed 
its use for this purpose as early as 1820. Brewster was one of the 
group of scientific men who assembled in the archiepiscopal jialuce 
at York and developed the idea of a British Association for the 
Advancement of Science, realized in 1831. In 183S Brewster be¬ 
came principal of the united colleges of St. Salvator and St. Leon¬ 
ard, St. /Andrews, Scotland, and from 1859 till a short time before 
his death was principal of Edinburgh university. 

In 1849 he had the honour of succeeding J. J. Berzelius as 
one of the eight “foreign associates” of the Institute of France. 

In spite of his activity in re.search and, in his later da>\s. in 
university life, Brewster accomplished a mass of literary work. 
He edited the Edinburgh Encyclopaedia (1808-30'), was <»ne of 
the leading contributors to the 7th and 8th editions of the Ency- 
clopoedia Britannica, joint etlitor (^1819-24) of the Edinburgh 
Philosophic Journal, and then (1824-32) editor of the Edinburgh 
Journal of Science. Among his many separate jiublications may¬ 
be mentioned his Treatise on Optics (1831) and his Memoirs of 
the Life, Writings and Discoveries of Sir Isaac Newton (1855). 

See Home Life of Brewster (1869) by his daughter, Mrs. Gordon; 
Ostwald’s Klassikcr der exacten Wissenscliiftcn, No. 168 (Leipzig, 
1908). 

BREWSTER, WILLIAM (c. 1566-1644), American colo¬ 
nist, one of the leaders of the “Pilgrims,” wa.s born at Scrooby, 
Notts, England, t. 1566. After studying for a time at Cambridge, 
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he w,).i fror)! J i<>; Lo i "■'7 in the herxirt: of William I^avison 
(:'i 541-iOoH;, wlio in i5<S5 went to the Low ('uuntrics to n^•t^ot.iatc 
an alliaiue with the Stales Geni.'ral and in i sHB heeame assistant 
to VV^alsinnham, (,)ue(‘n Elizabeth’s s(-crelary State. L’jxm the 
(lis^rate of Davison, lirewster retnovefi to Strooby, where from 
I “OO until Sept. 1607 he heh] the ijosition of “J'ost,” or post¬ 
master responsible for the relays of horses on the post r<ja(l. 
About 1602 his neifthbours bej'an to assemble for worship at his 
home, the S( rooby manf)r hou.ses and in it»od he joined them in 
or^emiziiiK th(‘ Separatist ('hur( h of Sc rooby. After an unsuccess¬ 
ful attempt in if)07 (for which he was imprisoned fc;r a short 
time), he, with othc-r Sei)aratists, remcjved to Holland in 1608 to 
obtain j'reater freedom of worshij). At Ia‘idc*n in lOocj he* was 
c hosen ruling' elde r of the ('on^rej.,'atiori. In Hc)lland he sufiported 
himself first by Learhin^; ICnj^lish and afterwards in 1616-19, as 
the jiartner of one- 'Diomas Brewer, by secretly printinj^, for sale- 
in I'dipdand, books proscribed by the Eimdi^h (iovernment, thus, 
says Br.'idlord, havinjt “irn[)loyniente inoup'h.” In itcicj their 
lyites were sc-ized and Brewer was arrested by the authoritic-s of 
the I'niversily of Leiden, acting' on the instance of (he British 
ambassador. Sir Dudley ('.irleton. Brewstem, however, escaix'cl, 
and in the same' \'ear, with Robert Cushman (r. i5So-i6.;5), ob¬ 
tained in London, on behalf of his associates, a land patent from 
(he Vir(.,'inia company. In i6.’o fu’ erniitratecl to Ameuie a on the 
“Mayllower,” and was one of the foumlers of the Plymouth Col¬ 
ony. Here besides continuirift until his death to act as ruling eldcu', 
he was also—rc^pilarly until the- arrival of the first pastor, Ralph 
Smith (cl 1661 ), in i6:m) and irregularly aftcTward—a “tc'achc-r,” 
preac hin^ “both powerfully and jirolitably to ye ^reat contentmcait 
of ye hc-arers and their comfortable ediluation ” By many he is 
regarded as pre-eminently the hsider of the "idlprims.” He died, 
jirobably on Ajiril lo, 1644, 

Srr .A^libcl Sti'c'le, ('liirf of the Pilgrims; or thr JJfr and Time of 
Wilfotni Prnostvr (Philadelphia, nS^y) ; and a skeich in William 
Hradlord’s History of the /’limouth IHantation (new ed., Bo-Ion, 
iSi),H). Also Justin Windsor, Elder William Hrricstrr of the “May- 
f]o:ver" ( 1SS7) ; < ieorne VVb Cfianiberlain, “William Brewster, the 
PiErim Printer," May,tizine of History, vol. xv., p. (no-’); 

and Eduard B. Pollard, “Elder Breuvster, Lay Pre-acher of the 
Pilgrims," Homiletic Review, vol. Ixxx., p. 2 (j4--208 (ic^20). 

BREZE, the name of an Angevin noble family, the most fa¬ 
mous member of which was Pii.Riu: pi: Brkze ( ? i4io-i.}()5 ), one 
of the trusted soldiers and statesme-n of Charles VH. He had made 
his name as a soIciicT in the English wars, and during the Praguerie 
he supported the rciN'al cause against the dauphin Louis and the* 
revolted nobles, a service wliich was remcMuberecI against him 
after Louis’s accession to the throne, lie fought against the* I'uig- 
lish in Normandy in 1440-41, and in Cuienne in 144.?. He be¬ 
came chamberlain to Charles VII., and gained (he chief power in 
the* State through (he inlluence of Agnc‘s Sorel. 'Phe si.x years 
(1444-50) of his ascendancy were the most prosperous iH-riod of 
the reign of Charles \’ll. The dauphin Louis in 1448 brought 
against him accu.sations which led to a formal trial, resulting in a 
complete exoneration of Brcv.c^ and his restoration to favour. He 
fought in Normandy in 1450-51, and became seneschal of the 
province after the death of Agnes Sored and the consequent de¬ 
cline of his inlluence at court. He made an ineffective descent on 
the Engli.sh coast at Sandwich in 1457. and was preparing an 
expedition in favour of Margaret of Anjou when the accc'ssion of 
Louis XL brought him disgrace and a short imprisonment. In 
i4()j he accompanied Margaret to Scotland with a force of 2.000 
men, and after (he battle of Hexham he brought her back to 
Flanders. He was rc-appointed seneschal of Normandy, and fell in 
the battle of Montlhery, July 10, 14(>5. He was succeeded as 
seneschal by his eldest son Jacques de Breze (c. 1440-Q0), count 
of Maukwrier; and by his grandson, husband of the famous Diane 
de Poitiers, Louis de Breze (d. iS^O- 

The lordship of Breze pas.sed eventually to Claire Clemence de 
Maille. princess of C'onde, by whom it was sold to Thomas Dreux, 
who took the name of Dreux Breze, when it was erected into a 
mar(]uisate. Henri Evrard (1762-1820). marquis de Dreux- 
Breze. succeeded his father as master of the ceremonies to Louis 
XVL in 1781. On the meeting of the states-gciicral in 1780 it fell 
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to him to regulate the questions of etiquette and precedence be¬ 
tween the three estates. Breze did not formally intimate to 
President Bailly the proclamation of the royal seance until June 
20, when the carpenters were about to enter the hall to prepare 
for the event, thus provoking the session in the tennis court. 
After the roxal seance Breze was sent to reiterate Louis's orders 
that the estates should meet separately, when Mirabeau replied 
that the hall could not be cleared exccjit by force. After the fall 
of the Tuileries Breze emigrated for a short time. At the restora¬ 
tion he was made a peer of I'rancc, and resumed his functions as 
guardian of an antiquat(“d ceremonial. He died on Jan. 27, i82f), 
when he was succeeded in the peerage and at court by his son 
Scipion (I 70.5-184 5 1. 

The best contemi)orary account of Pierre de Breze!^ is given in 
the Chroniqiics of the Burgundian chronicler, Georges Chastcllain, 
who had been his secretary. Chastellain addressed a Diprccatioii 
to Louis XL on his behall at the time of his di.sgrace. 
BREZINA, OTTOKAR: yoc Jeravy, Vac lav. 
BRIALMONT, HENRI ALEXIS (1S21-1003), Belgian 
general and liiilitary engineer, son of General Laurent Mathieu 
Brialmont (d. 1885), was born at Venlo, Limburg, on May 25 
1821. Educated at the Brussels military school, he entered (he 
army as sub-lieutenant of engineers in 1843, and became lieuten¬ 
ant in 1847. I-'rom 1847 to 1S50 he was private secretary to the 
war minister, General Baron Chazal. In 1855 he entered the staff 
corjis, and became major-general in 1874. He was then made 
director of fortifications in the Anlwerj) district and in 1875 
became inspector-general of fortifications and of the corps of 
engineers. In 1883 he went to Rumania to advise on fortifications 
and at the reijuest of the Hellenic Government prepared a siheme 
for the defence of Greece. He retired in 18S6. but continued to 
supervise the Rumanian defences. He died on Sept. 21, 1903. 

At first Brialmont’s idans followed with but slight modification 
(he ideas of X'auban, and his original scheme for fortifying Ant¬ 
werp provided for both enceinte and forts being on a bastionerl 
(race. But in 1850, when the great entrenched camp at Antwerp 
was finally taken in hand, he had already gone over to the school 
of polygonal fortification and the ideas of Montalembert. About 
20 years later Brialmont’s own ty[x.^s and plans began to stand out 
amidst the general confusion of ideas on fortification which natu¬ 
rally resulted from the introduction of long-range guns and from 
the events of 1870-71. 'I'he extreme detached forts of the Ant¬ 
werp region and the fortifications on the Meuse at Liege and 
Namur were constructed in accordance with Brialmont’s final 
principles, viz., the lavish use of armour to protect the artillery 
inside the forts, the suppression of all artillery positions open to 
overhead lire, and the multiplication of intermediate batteries 
(sco Fortification and Stegecraft). In his capacity of in.spec- 
tor-gener.il Brialmont drafted and carried out the whole scheme 
for the defences of Belgium. 

His most important publications were La Fortification du temps 
present (1885) ; Influence du tir plonf^eant et des obus-torpilles sur la 
fortification (iXtSgj; Les Reqions fortifiers (1890); La Difense des 
ctats ct la fortification <i la fin du XIXe siecle (1805) ; Proytri’S de la 
defense des etats et de la fortification permanente drpuis Vauhan 
(iSq8). 

BRIAN (026-1014), king of Ireland, known as Brian Boru, 
Bokoma, or Boroimiie (from boroma, an Irish word for tribute), 
was a son of a certain Cenneide, a chieftain of Munster. He 
passed his youth in fighting against the Danes, who were con¬ 
stantly ravaging Munster. In 976 his brother, Mathgamhain, who 
had become king of Thomond about 051 and afterwards king of 
Munster, was murdered; Brian avenged this deed, himself be¬ 
coming king of Munster in 078. He forced the tribes of Mun.ster 
and then those of Leinster to own his sovereignty, defeated the 
Danes, who were established around Dublin, in Wicklow', marched 
into Dublin, and after several reverses compcdled Maelsechlainn, 
the chief king of Ireland, who ruled in Meath, to bow before him 
in 1002. Connaught was his next objective. Here and also in 
Ulster he was successful, everywhere he received hostages and 
tribute, and he was generally recognized as the ardri, or chief king 
of Ireland. In 1013 Brian wtis again at war with the Danes of 
Dublin, and on April 23, 1014, his forces gained a great victory 
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over them at Clontarf. After this battle, however, the old kinp 
was slain in his tent, and was buried at Armagh. One of his 
charters is still {)re.servcd in Trinity college, Dublin. 

See E. A. D'Alton, Historv of Ireland (looj), vol. i. 

BRIANgON, a strongly fortified town and climatic resort 
in the depariment of Hautes-Alpcs, south-east I'rance, near the 
Italian frontier. Pop. (ip3f),) 5,^03. 

Thi‘ old town, composed of sleep narrow streets, lies on a 
plateau over 4,ooott. high, above the upper Durance, at the foot 
of the descent from the Mont Oenevn* pass, 51 mi. by rail 
from Gap. Brian(,on, the liri^antiiivi of the Romans, formed part 
of the kingdom of King Cottius. About 1040 it fell to the counts 
of Albon (later dauphins of the Viennois) and thenceforth shared 
the fate of the Dauiihine. The Brian{;onnais included the upper 
valley of the Durance and tributaries, and the valleys of the Dora 
Riparia and the Chisone on the eastern side of the Alps. By the 
'i’reaty of Utrecht (1713) these valleys were handed to Savoy in 
exchange for that of Barcelonnette, on the west sloi)e of the Alps. 
In 1815 Brian(;on withstood a siege of three months at the hands 
ot the allies, a feat commemorated by an inscription on one of 
its gates, Lc passr repond dc I’avenir. d'he modern town extends 
in the plain south-west of the plateau and forms the suburb of 
Stic Catherine, with the railway station and an important silk- 
weax'ing factory. The conspicuous parish church dates from the 
iSih century. In summer Briancon is a liu.sy tourist centre. 

BRIAND, ARISTIDE ( i8()J-iQ32), French state.sman, was 
horn at Nantes Marc h 28, 1862. As a law student he became asso¬ 
ciated with advanced movements in politics, writing articles for Lc 
Pciiplc, and directing the lAViternc for some time. From this he 
jiassed to the Petite Republiquc, leaving it to found with Jean 
Jaitres, IJIlumanitv. At the congress of working men at Nantes in 
j 8 c; 4 he secured the adoption of the general strike* idea against the 
adherents of Jules Guc-.sde. h^om that time, Briand became one of 
the leaders of the French Socialist ])arly. In ic)02, after several 
unsuc cessful attempts, he was elected deputy. From the beginning 
of his career in the chamber of deputies, Briand was occupied with 
the question of the separation of Church and Stale. He was ap¬ 
pointed rapporteur of the commission charged with the prepara¬ 
tion of the kiw and succeeded in carrying his project through with 
but slight modifications, and without dividing the parties upon 
whose support he relied. He accepted the portfolio of jiublic in¬ 
struction and worship in the Sarrien ministry (iqob) so that he 
might apply the law for which he was largely responsible. So far 
as (he chamber was concerned his success was complete. But the 
acceptance of a portfolio in a bourgeois ministry led to his exclu¬ 
sion from the Unified Socialist party (March 1906). As oppo.sed 
to Jaures, he contended that the Socialists .should co-operate ac¬ 
tively with the Radicals in all matters of reform, and not st.and 
aloof to await the complete fulfilment of (heir ideals. In Oct. 1906 
C'lemenceau formed his first government, and in it Briand re¬ 
mained minister of public instruction and worship. There were 
ciTtain difficulties in the application of the Separation Law due to 
the hostility of the Vatican. It w'as then that Briand gave proof of 
his essential liberalism. I'hough he held fast to the principle of the 
new legislation, he made possible the carrying on of the rites of the 
Roman Catholic Church under the laws as to associations and 
public gatherings. On (he death of Guyot-Dessaigne in Jan. 1908 
he was appointed to the ministry of justice. 

When the Government of Clemenceau fell in July 1909 Briand 
formed his first cabinet, him.self taking the portfolio of interior 
and worship. He announced (hat he would adopt a policy of na¬ 
tional understanding and tranquillity. In Oct. 1910 there was a 
threat of a general strike on the railways. Briand mobilized all the 
railwaymen who were still subject to military service, dismissed 
those who disobeyed and had the members of the strike committee 
arrested. A majority in the chamber approved his action, but in 
spite of this the Government resigned on Nov. 2, 1910, as a result 
of the withdrawal of Viviani, the minister of labour, who disagreed 
with his colleagues on the question of the right to strike. 

Briand immediately formed a new cabinet, of a more radical 
tendency than its predecessor. This alteration, which offended the 
moderate Republicans without conciliating the Radicals, weakened i 


the position of the ministrx'. The j>arliamentary difficulties about 
the I'ranco-German agreement with regard to come.*;sions in the 
Congo, which was one of the cau.M'.s, or rather ]Metext.s. of the 
Agadir crisis of the following July, was among tin* i)rincipal rea¬ 
sons for the resignation, some week.^ later, of this (iovernment, 
although this was not sta(t*d at the time. A parliamentary incitiiiit 
gave Briand an excuse for an unobirusixe withdr.iwal. In Feb 
1911, when he was accused by the Radicals of failing in the strict 
application of the law with regard to religious houses, his majority 
fell to six and hr resigned. 

After some months out of office, he became minister of justice 
in lAiincare’s first cabinet on Jan. 13. 1912. When Poincare was 
elected president of the republic in Jan. 1913, Briand sucua'did 
him as premier. The life of this Government was brief. Its most 
important work was to ask parliament to lengthen (he i)eriod of 
military service from two to three years as a rejoinder to the in¬ 
crease in German armaments. On March 18, T013. on tin* {|ui-stion 
of electoral reform, the ministry was overthrown by tlu' senate, 
which defeated a proposal already passed by the chamber to intro¬ 
duce iwoportional representation. 

Briand remained more or U-ss in retirement until the outbreak of 
the World War. On Aug. 26, 1914, Viviani felt himsi lf o])liged to 
broaden the ba.se of his Government, and oflered Briand the ])ort- 
folio of justice. On the fall of the X’iviani cabinet, Briand on Oct. 
29, 1915, formed a government in which he himself ((H)k over the 
direction of foreign affairs. He made its character as a national 
coalition clear by inclutling as minis((*rs, without portfolio, the So¬ 
cialist Guesde, the Gatholic Gonserxative Cochin and the* three 
former premiers, de I'reycinet, Comlx's and Bourgeois. However, 
in the beginning of the summer of 1916, he was accustal in certain 
political circles of a lack of vigour in the jirosecution of the war, 

By the end of autumn, the Rumanian disaster, and especially 
the situation in Greece, made him the object of further attacks 
The Cjuestion of the higher command was also causing mu( h anxi¬ 
ety. At (his time Joffre, who had been made a marshal, was re¬ 
placed by Nivelle. Briand thought it advisable for all the.se reasons 
to reform his cabinet. He ai)pointe(i l.yautey minister for war, and 
called in experts who were not in parliament to take charge of the 
more technical office's. On March 14, 1917, a differeme of oi)inion 
between the chamber and Lyauley brought about the latter’s n'sig- 
nation. After a vain attempt to reform his government, Briand 
decided to resign. 

For three years Briand look scarcely any part in ])ublic affairs. 
It must, however, be noted that in Sept. 1917 von (l(*r Lancken, 
the civil commissioner of Germany in Brus.sels, renewing an at¬ 
tempt which he had already made in the spring, j^roposed to Bri¬ 
and, through a Belgian intermediary, a meeting in Switzerland to 
discuss the possibility of i)eace. Briand was inclined to atacpl the 
offer, but Ribot, the minister of foreign affairs, counselled him to 
avoid it as a snare. 

During the years which immediately follow'ed the war, Briand 
still remainf'd in retirement. He showed, however, by orn* or two 
speeches in the chamber, that he was inclined to move to the Left. 
In Jan. 1921, on the fall of the Leygues ministry, he was called 
upon to form a government, and himself took charge of foreign 
affairs. He interested himself particularly in the application of 
the Treaty of Versailles, especially with regard to reparations. In 
the autumn he went to Washington as the French representative 
at the conference on naval disarmament. From that mom(*nt he 
W'as fiercely attacked by those who accused him of having failed to 
safeguard the interests of his own country. This camp.iign reai hed 
its height when, early in 1922, the Inter-Allied conference met at 
Cannes, and Briand discussed with Lloyd George the question of 
an Anglo-French defensive pact. A telegram which he received 
from Millerand, then president of the Republic, decided Firiand to 
return to Paris and confront his enemies. When he arrived he real¬ 
ized that his position had become untenable. He announced his 
resignation to the chamber on Jan. 12, 1922. 

In April 1925 he was offered the portfolio of foreign affairs in 
Painlev6’s cabinet, and he remained in the same office in the sec¬ 
ond Government formed by this leader in Oc tober. The Locarno 
agreement in Oct. 1925 enormously increased the influence of Bri- 
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and, whfj had played an imf)ortanf. part in the negotiations. When 
f’airilrve resigned on Nov, 22, Ilriand bc(amc the new head of the 
Go\errnnenf. 

Oil March 6, 11)26. Briand’s ministry fell, the chamber having 
thrown out a financial measure w'hich he considered necessary. 
Briand, however, aciejited office again, hut the situation became 
more and more difticult because of the financial crisis and the con¬ 
tinued dej)r('ciation of the franc. Raoul Perct, finance minister, 
suddenly resigned and the (iovernment fell on June iBut, once 
again, Briand re< onsf rui ted the ministry and brought in Caillaux 
as finance minister. A month later, on July 17, the ministry was 
defeated, the chamber refu.sing to grant the .special powers de¬ 
manded for dealing with (he financial problem. lierriot's ministry, 
which succeeded it, lasted only a few days and fell on July 21. 
Poincare then torined a coalition Government in which Briand 
again became minister for foreign affairs. In this position he con¬ 
tinued to direct the foreign policy of France on the basis of F>uro- 
pean consoliclalion and recon.struction. He received the* Nobel 
[K'aic prize, at the same time as the two other principal signatories 
of the Locarno pact, Ghamberlain and Stresemann. 

A great parliamentarian, although he broke with the extreme 
Left in iQofi, he retained his connection with many of the more 
advanced political thinkers. His genuinely liberal ideas, and his 
constant endeavours tow.ird national unity, gained him the sym¬ 
pathy of the moderate parlies. His ease and animation as a 
speaker, hi.s jiarliamentary experience and his well-known ability 
in the* conduct of foreign affairs, all contributed to that great influ¬ 
ence which made him, uj) to that time, jiremier more often than 
any other jmlitician in I'ranre. (Srr Oxjti.awry of War.^ 

Briand’s works include: La Separation drs fli^Usc.t ct de rfltat, 
cliscu.ssion of the new system (ic)oq); Paroles dr Paix (u)27). 

From July 27 (0 Ocl, 22, ic)29, he again served as premier. 
Briand died March 6, i<)\2. (P. B.) 

BRIANZA, a district of Lombardy, Italy, in the southern 
part of the province of Como, between the two southern arms of 
Lake ('omo. It is fertile, thickly peoplc’d nncl visited in summer 
by Milane.se who have built finc^ villas. There an* silk, cotton- 
spinning, yarn and hat factories as well a,« n furniture indu.stry. 

See 11. Nebbia, La Hrianza (Arli (Irafichc, Bergamo, 1012), well 
illuslratecl. 

BRIAREUS or AEGAEON, in Greek mythology, one of the 
three hundred-armed, fif(y-hcMdc‘d lli'catonchrirrs (Gr. 'Inarov^ 
hundred, xufxs, hands, arms), the sons of Ouranos and Gaia 
(Heaven and ICarth). According to one h'gend, Briareus and his 
brothers were called by Zeus to his assistance, when Olympus 
was attacked by the Titnns. The latter were defeated and thremm 
into Tartarus, (he threa* brexthers being set to guard them. Other 
accounts make; Briareus an opponent of Zeus and one of the 
assailants of Olyrnpu.s, who, after his defeat, was buried under 
Mount Ac’Ina. .Aiiolher tradition makes him a giant of the sea, 
an enemy of Poseidon and the inventor of warships. The 
Ilrciiioni hfircs may represent the gigantic forces of nature which 
appear in carthc|uakcs and other convulsions, or the multitudinous 
motion of the sea waives, while Roscher sees in them a reference 
to the polypus, whic h often attained a great size. 

BRIBERY. The offence? of bribery may be defined as the 
offering, giving or accc’jiting of consideration in .some shajx* or 
form (hat it may be a motive in the performance of functions for 
which the proper motive? ought to be a conscientious sense of 
duly. The offence may be divided into two great classc.s—the one 
where a person inaested with power is induced by payment to use 
it unjustly; the othc'r, where power is obtained by purchasing the 
sutiragc*s of those who can impart it. 

In Kngland judicial corruption ha.s been a crime of remarkable 
rarity. Imieed. with the exception of a statute of 15.S4 (repealed 
by (he Statute Law Revision Act, i88t). there has been no legisla¬ 
tion relating to judicial bribery. The first judicial scandal was 
that of t:S() when several of the judges were tried and convicted 
of corruption and other offences. The second was that of 1350 
when Sir William ThorfM" was fined and removed from office 
for accepting bribes. Other celebrated cases were those of 
Michael dc la Pole, chancellor of England, in 1387; Lord Chan- j 


j cellar Bacon in 1621; Lionel Cranfield, earl of Middlesex, in 1624; 
and Sir Thomas Parker, first earl of Macclesfield, in 1725. in 
Scotland for some years after the Revolution the bench was not 
without a suspicion of interested partiality; but .since the be¬ 
ginning of the 19th century, at least, there has been in all parts 
of the empire a rxerfect reliance on its purity. The same may be 
j said of the higher class of ministerial officers. There is no doubt 
I that in the fn-riod from the Revolution to the end of Queen 
Anne’s reign, when a speaker of the House of Commons was 
exjxdled for bribery, and the great Marlborough could not clear 
his character from pecuniary dishonesty, there was much corrup¬ 
tion in the highest official quarters. The level of the offence of 
official bribery has gradually descended, until it has become an 
extremely rare thing for even the humbler officers to be charged 
with it. 

In Engli.sh law bribery of a privy councillor or a juryman (srr 
F^mbkacerv) is punishable as a misdemeanour at common law, 
as is the giving or taking of a bribe by any judicial or ministerial 
officer. The buying and selling of public offices is also at common 
law and by statute the oftcnce of bribery. By the Customs Con¬ 
solidation Act, 1876, any officer in the customs service is liable 
to instant dismissal and a penalty of £500 for taking a bribe, and 
any i>erson offering or promising a bribe or reward to an officer to 
neglect his duty or conceal or connive at any act by which the 
customs may be evaded shall forfeit the sum of £200. Lnder the 
Inland Revenue Regulations Act, .iSgo, the bribery of commis¬ 
sioners, collectors, officers or other persons employed in relation 
to the Inland Revenue involves a fine of £500. 'J'he Merchant 
Shipping Act, 1894, s.s. 112 and 398, makes provision for certain 
offences in the nature of bribery. Bribery is, by (he K.xtraclition 
Act, 1906, an extraditable oflence, Admini.strativc corruiition was 
dealt with in fhe Public Bodies’ Corrupt Practices Act, i8.Sc). 'J’he 
public bodic.s concerned are county councils, town or borough 
councils’ boards, commissioners, select vestries and other bodies 
having local government, public health or poor i;iw powers, and 
having for those purpose.? to administer rates raised under public 
general acts. The giving or receiving, promising, olfering, solicit¬ 
ing or agreeing to receive, any gift, fee, loan or advantage by any 
person a.s an inducement for any act or forbearance by a member, 
officer or servant of a public body in regard to the aftair.s of that 
body is made a misdemeanour in England and a erhne and oflence 
in Scotland. Prosecution under the act requires the consent of 
the attorney- or .solicitor-general in England and of the lord advo¬ 
cate in Scotland. Conviction renders liable to imprisonment with 
or without hard labemr for a term not exceeding two years, and to 
a fine not exceeding £500, in addition to or in lieu of imprison¬ 
ment. The offender may also be ordered to i>ay lo the public 
body concerned any bribe received by him; he may be adjudged 
incapable for seven years of holding public office, i.r., the position 
of member, officer or servant of a public body; and if already an 
officer or servant, be.sides forfeiting his place, he is liable at the 
discretion of the court to forfeit his right to compensation or 
pension. On a second conviction he may be adjudged for ever 
incapable of holding public office, and for seven years incapable 
of being registered or of voting as a parliamentary elector, or as 
an elector of members of a public body. An offence under the 
act may be prosecuted and puni.shed under any other act appli¬ 
cable thereto, or at common law; but no i^erson is to be punished 
twice for the same offence. In certain cases penal servitude can 
he inflicted (see Prevention of Corruption Act, 1916, infra). 
Bribery at political elections was at common law punishable by 
indictment or information, but numerous statutes have been 
jmssed dealing with it as a “corrupt practice.” In this sense the 
word is elastic in meaning and may embrace any method of cor¬ 
ruptly influencing another for the purpose of recuring his vote 
{see Corrupt Practices). Bribery at elections of fellows, 
scholars, officers and other persons in colleges, cathedral and col¬ 
legiate churches, hospitals and other societies was prohibited in 
1588-89 by statute (31 Eliz. c. 6). Bribery and corruption of and 
by agents and others is detdt with by the Prevention of Corrup¬ 
tion Acts, iqo 6 and 1916. By the act of 1906 the giving or accept¬ 
ing of a bribe is made a misdemeanour punishable on indict- 
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merit by imprisonment not exceeding two years and—or—a fine 
not exceeding £500, on summary conviction the maximum pen¬ 
alties being four months and £50 respectively. A person serv¬ 
ing under the Crown, or under a corporation or municipal or 
local council or board of guardians is an agent within the act, and 
the consent of a law ofiicer is necessary for a prosecution. By the 
act of 1916 a person convicted on indictment under the Public 
Bodies’ Corrupt Practices Act, 1889, or under the act of 1906, 
where the transaction had relation to a contract with the crown 
or public body, is liable to penal servitude not exceeding seven 
years, and in like circumstances the gift or receipt of money or 
other consideration is deemed to have been corrupt unless the 
contrary is proved. Local and public authorities of all descriptions 
arc included in the expression “public body.” By the Honours 
(Prevention of Abuses) Act, 1925, it was made a misdemeanour, 
punishable on indictment or summarily, to give or accept or agree 
or attempt to give or accept any gift as an inducement for pro¬ 
curing or assisting to procure the grant of a dignity or title of 
honour. And on conviction the gift is forfeited to the Crown. 

(W. DE B. H.) 

United States.—Bribery or corruption in American law is the 
offering to or receiving by any person charged with a public duty 
any money, favour or other thing of value to perform or refrain 
from performing such public duty. It is a crime, originally a mis¬ 
demeanour, now a felony in practically all jurisdictions. 

In order to consummate the crime it is not nece.ssary that the 
person to whom the bribe is tendered should actually accept it or 
that his official action should actually be influenced by it. It is 
not even necessary that the money be tendered or produced. It 
is enough if it is offered. But a gift, not intended to influence 
official action, is not a bribe. It is no defence that the official ac¬ 
cepting the bribe or the person offering the bribe was entrapped 
by the other i)arty in an endeavour to get evidence and that such 
other party had no intent to influence official action. It is no de¬ 
fence that the bribe offered was worthless or that action or con¬ 
duct desired by the briber was in itself proper. An officer is guilty 
who accepts a bribe to do his duty. 

The official action sought to be influenced may be that of a 
judicial officer, or of other regularly appointed or elected officials, 
or it may be of juror, referee or appraiser, whose official duties 
and sphere of action are confined to a sixicific case. (The latter 
is called embracery, (/.v.) Or the official action sought to be in¬ 
fluenced may be the exercise of the elective franchise (see Cor¬ 
rupt Practices'). Offences against the elective franchise are now 
generally covered in separate statutes and generally contain among 
their penalties on the one side the loss of the office voted for and 
on the other the loss of the right to vote for some fixed period. 

The bribery statutes have in many instances been extended to 
cover attempts to influence the action of labour representatives, 
as to cause or prevent the calling of a strike, although such labour 
representative is not in strictness a public official or pierforming 
a public duty. (B. Re.) 

BRIBRI, an Indian tribe dwelling in the mountains of southern 
Costa Rica. They speak a Chibchan dialect, and belong to a group 
of related tribes collectively known as Talamancan. Although 
greatly reduced in numbers and under missionary influence in past 
centuries, the Bribri maintain primitive cultural features suggest¬ 
ing South American origins. 

See Alanson Skinner, “Notes on the Bribri,” Indian Notes and 
Monographs, Museum of the American Indian, Hcye Foundation, 
vol. vi.. No. 3 (1920). 

BRICK. Though a common structural material, brick is the 
most remarkable one in use in the building industry. It is remark¬ 
able historically, technically, and artistically, and, it might almost 
be added, socially. Its history goes back to the earliest times in 
the civilization of man, and it bears on its surface written records 
of early ages that are most valuable. Excavations at Ur of the 
Chaldees, the city of Abraham, have yielded brick tablets inscribed 
imperishably with information about the life of a people living 
6,000 years ago. The Sumerian palace at Kish, in Mesopotamia, 
built 3,500 years b.c., is another example of the ancient use of 
brick. It was discovered in 1925-6, and was found to be built of 


i .small hized unburned bricks, set with mud joints. The jiaving was 
executed in burned brick. A p('culiarity of these bricks is that 
they arc pilano-convex or cushion shaped, the (ur\eil faic being 
laid upwards. 

By some it is averreil that brick was manufactured i .\ooo years 
ago. and undoubtedly the lower of Babel was constructed of brick, 
if Old Tc.stament records arc to be believed. I’he walls of Babylon 
were built of bricks, burned and unburned. 'I'he former were i.fin. 
square and 3in. thick, and from the ruins of the great city, burned 
bricks were removed and used for building more modern cities. 
Egypt has yielded numerous e.xamples of brick, manufactured in 
the earliest and subsequent dynasties, and usually the bricks were 
large and unbaked. The step pyramid of Sakkara is iine of the 
most ancient tombs in that region, and one of the most recently 
explored. The e.xterior of it was faced with stone or marble, 
long since removed, so that the brick structure stands revealed, 
and has endured through the ages. In Egypt, bricks were' fre¬ 
quently impiressed with the cartouches of kings for whom they 
were made, and by these their age can be known, t'omiiared with 
the.se earliest examples, the bricks made by the Romans at the 
beginning of the Christian era, and by the Chinese, to build their 
great wall, at about the same period. s(“cm almost modern, and 
yet the art which was develojK'd in those days to a high pitch of 
usefulness was lost in Eurojx* when the Roman empire fell. 

Beautiful examples of brick have been found in the 2otb century 
in India. The Paharpiur temple in eastern Bengal was built in the 
8th and 9th century, of small bricks laid in mud mortar, and was 
decorated with rows of terra cotta pilaques of considerable artistic 
merit. This interesting discovery .shows that the art was not lost 
throughout the world W’hile Europe piassed through the dark ages. 

The excellence of the Roman manufactures is to be seen in 
England and other countries in which the Romans made bricks. 
They even develojK'd the art of coaling them with beautiful col¬ 
oured glazes, of which many examples exist. About the time they 
introduced the art into England, they seem to have lost it in their 
home country, and none were made in Europe betw’cen the end of 
the 4th and middle of the 13th centuries. In England the Romans 
made bricks towards the end of the 4lh century, and the manu¬ 
facture ceased when the Roman occupation ended, until the Flem¬ 
ish came over to East Anglia in the 14th century. 

Revival After the Dark Ages.—In Europe, the art began to 
be revived from the 12th or 13th century onw'ard in Holland, 
Flanders, Germany, Italy, and England. From those days till the 
i9lh century much beautiful brick and terra cotta architecture was 
executed, and has come down to the piresent day in monuments 
testifying to the artistic ability of their creators. Brick was used 
in Tudor, Jacobean, and Queen Anne architecture with an effect 
suited to and typical of the countryside and the climate of Eng¬ 
land, that has influenced the domestic architecture of the 20lh 
century. 

Introduction of Machinery.—About the middle of the 19th 
century brick manufacturers began the development of mechanical 
production. This progress was inevitable; increased jiopulation, 
increased industries, increased charters of liberty, all heliied to 
cause an enormous expansion of a trade which henceforth was to 
be the prime factor in the housing of the pieople. Progress in mak¬ 
ing bricks was greater in England than in any other country be¬ 
cause forests became denuded and stone was scarce in great areas 
of the land where cities and towns grew. 

Brick manufacture was commenced in America about the mid¬ 
dle of the 17th century, but it was not until the latter half of the 
19th that the industry began to dc^velop in that continent, when 
English machine-makers went over to seek a market. In Holland, 
Belgium, and France no real technical progress was made in the 
manufacture of bricks, until after the World War, although clay¬ 
working in other artistic branches reached a high state of px*rfec- 
tion in France before the end of the rgth century. 

The Nature of Brick.—A brick is essentially a small unit, 
for use in the construction of walls, piers, buttresses, and arches. 
By the massing of bricks in quantity with mortar joints of lime or 
cement, greatly varied forms of construction are erected, having 
massive or delicate propxirtions, but always capable of taking their 
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place as ihc supporting framework, for the carrying of floors, 
roofs, bridges, viaflu(, ts, and commercial structures involving the 
erection of rnadiinery. Tall chimneys, too, are built with these 
small units of l)aked clay, and withstand the strain of storms and 
the ravages of climate. Brick is made of clay, a product of the 
breaking down by weather and other destructive agencies of an¬ 
cient rotks of all kinds, (iranite becomes clay, and man in the 
20th (enlury moulds this clay and bakes it until it becomes in 
some instarues almost as hard as the granite from which it orig¬ 
inated. Some clays again are made into bricks of far less strength 
tluui the parent ren k, but yet are capalile of withstanding destruc¬ 
tive agencies such as water, frost, atid lire, d'he.se agencies have 
destroyed the rock but leave (he bri( k unscathed. 

Resistance to Fire.—Stjme of the ohlesl clays found in con¬ 
junction with coal in de|)osits of the < arboniferous age, those found 
as dry shale ouing to the enormcjus pressure to w'hich they hav^e 
been subjea li-d through (ounlless centuries, form, when made info 
bricks, a Tiialerial capable of resisting intense heat. The rocks, 
from which such shale.- was originally deri\ed, w'ould have peri.shed 
and broken uf), if suIjjcc led to such temperatures as are found in 
furnaces of many kinds usc-d in industry. 'Fhc! rock could not be 
healed once in .such furnaces without di.sintegration, but the fire¬ 
brick may be heated and cooled again and again, and still retain 
its torni and properties. Stone used in building perishes gradually 
ia the acid atmosphere of cities, but well liunu-d brick, made (*ven 
by the [iriniilive methods of the early manufacturers, remains un¬ 
harmed, and even improves in hardness by exposure. Brick, thc-n, 
is a materia/ of un< liallenged durability and of unsurpassed use¬ 
fulness in buildings and in industry. 

Seasonal Brickmaking.—In the early times spokr-n of abov(‘, 
W'hen brickmaking c-nlcreel uiion the period of progress, culmiiial- 
ing in the highly tec hnic al processes of the present time, the manu- 
faclure was primitive and tedious. 

Andrea ralladio, writing on architecture in 1570, says that dry¬ 
ing bricks under shelter "can’t be acc omplishc-cl in less than tw'o 
yc-ars.” Up to the lime wlu-n machinery was introduced, it was 
always neca-ssary to dig the day in early autumn, so that weather¬ 
ing under winic'r conditions rc-ndc-red it lit for forming, by hand 
moulding, into brick shajif. In smaller works this seasonal treat¬ 
ment still olctains in some parts of I'inglamt, where surface clays 
of recent gc-ologic .il age are dug. Hand moulding of bricks, too, 
still persists in spile of the advent of the machine. 

In the c-arly days, the clay, weathc-red in heaps through the 
autumn and winIc'r, was dug down from the heaps s[)read on the 
ground, walerc-d and thc-n "tc-rnpered” Icy lieing trodden by men's 
ic-c-l. till a suitable- c on.sistc-iuy was reached. This method of pre¬ 
paring the clay for moulding has been superseded for a rentur>' 
by the pugmill, a machine first dri\'en b\' a horse and later by a 
steam c-ngiiu-, and in this the ground and tempered clay is ready 
for the- moulclt-r in far Ic-s,^ lime than by the old method. 'I'he pug- 
mill of thi> class consists of a large wooden tub. without heads, 
set upright on the- ground, and furnished with an iron siiindle at 
the a.xis, canying knives, which cut and compress the clay as it 
falls by gravity towards ground level. A rectangular hole, cut in 
the tub a( ground le\el, allows (he ground day (o extrude, so (hat 
it can bc' cut away with a spade' ami conveyed (o the moulder. 

The First Brick Machine.—One cannot discover who was 
(h<- genius (hat rc-ali/ed (he mechanical potentialities of this early 
clay-preparing m.uhine. lie saw that the extruded clay re.sembled 
in section the hole- iu the- tub. He saw that a spade cut away a 
lump of ground clay of cjuasi symmetrical form, which might bc 
considered to resemble' a large brick. He, therefore, conceived the 
idea of placing the* barrel on an iron platform, fitting the knife- 
carrying spindle with gc-aring, and ajiplying steam power to drive 
it. He rt'duci'cl the orifice in the (ul) to the size of a brick, and 
arranged rollers undc-r (he mouth, on which the clay could run 
wiihcuit dc'format ion of its rc'clangular shape. He used then a wire 
to c ut off pieces of llu' clay column of the recpiisitc thickness, and 
so a wirecut hrick was made by a machine. Engineers soon 
fc'cled (he machine thu.s conceived, and so the vertical pugmill 
brickmaking machine was produced from the old horse-driven 
mil! of earlier days. Other brains came into play and decided 


that the tub might lie on it.s side and the clay i.ssue from the enc 
of it, through a mouthpiece of suitable shape to make the claj 
column. This constituted the horizontal pugmill brickmakinj 
machine, resembling a sausage machine in design and action 
Instead of one wire to cut off one brick al a time, a “cutting table’ 
was designed by which 10 bricks at once could be cut off by ic 
wires carried by a frame. In due time the cutting table was alsc 
fitted with a power drive. 

The Use of Hard Marls and Shales. —In the early part of tin 
grow'th of the industry surface clays only were u.scd for brick 
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Horizontal pugmill. showing the older machines used in Eng¬ 
land FOR WIRECUT BRICK MANUFACTURE 

It comprises two pairs of orinding rollers, mounted over a horizontal “auger" 
machine, provided with pugging knives and an expelling worm. At the end of 
the barrel a water lubricator "die" forms a rectangular clay column, which 
is out off in long lengths, and slid forward on to the "side delivery" cutting- 
table,-which cuts It up ir.to (usually^ ten bricks 

nuiking, but when the horizontal pugmill was evolved other type; 
of clay of earlier geological age could be worked. In order tc 
break down these drier and harder days, and bring them to the 
necessary plastic condition, heavy cast-iron rollers were intro¬ 
duced and mounted abo\e the hopiicr of the pugmill. These rollers 
took various forms to suit different types of day. After grinding 
through (he rollers it was found exiu-dienl to tho[) (he day in the 
presence of water. To do this, horizontal trough mixers W'ere de¬ 
signed with one or two long shafts fixed Ji-ngthwise, and carrying 
small knives along the whole length. A typical (rain of machinery 
for making wirecut bricks, then, came to be composed of two pairs 
of rollers for a preliminary breaking up of hard days, then a 
double shaft mixer in which water is added to (he day, then two 
more pairs of rollers for finer grinding, and finally the horizontal 
pugmill with rectangular brick .sized mouthjiiecc or die. z\ccessory 
to this train is the cutting table for cutting off the bricks to the 
rec]uired thickness. 

For this plastic wirecut process, in which the clay must contain 
upwards of 25% of uncombined hut thoroughly incorporated 
waiter, one other type of grinding machine has been largely adopteil 
in the 2o(h century. It is called the wet pan and consists of a large 
flat-holtomcd cast-iron dish, some 7ft. to gft. in diaim-ter, W'ith 
sections of the bottom perforatt'd with holes or slots. A heavy 
vertical shaft in the centre carries heavy cast-iron rollers on the 
two ends of a horizontal cross shaft. These two h<'a\y rollers, 
sometimes called edge-runners, are carried rapidly round and 
round the pan, and crush the day thrown into it, forcing it grad¬ 
ually through the perforations in the pan bottom. 

The Need for Careful Clay Preparation. —By whatever 
mechanical means it is done, the essential of modern practice is 
the complete and thorough preparation of clay before it is formed 
into brick shape. An approved practice is to interrupt the series 
of otierations above described, just before the clay enters the 
pugmill, for the purpose of resting it for one or two days. The 
chemical or physical effect of this resting is not understood. But 
the “resting period” of mechanically treated day is in some cases 
essential, and in all desirable, if the best results are to be obtained. 
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The Semi-Dry Method of Manufacture. —^Towards the end 
of the 19th century a new method of making a brick from hard, 
almost dry, marls was devised. It consisted in grinding the clay, 
without added water, in a dry pan of construction similar to the 
wet pan above described. It differs only in that the pan revolves, 
and the horizontal shaft carrying the two heavy' grinding rollers is 
stationary. An inner width of the pan bottom, on which the rollers 
revolve, is not perforated, but the outer half, annular in shape, is 
provided w'ith fine holes. The dry clay is ground on the solid pari 
of the pan bottom, and pushed by scrapers on to the perforated 
part. The finely ground particles fall through the holes, and the 
larger are pushed back under the rollers for further grinding. The 
powdered clay is again screened and the finest portion passed to 
the hopper of a powerful press. From the hopper an automatically 
measured portion is fed into a strong iron or steel mould with 
moveable plungers top and bottom. The top plunger descends, 
actuated either by cam, lever or toggle motion or in some cases by 
hydraulic power, and presses the clay particles together till they 
coalesce into brick form and size. The bottom plunger then pushes 
the pressed brick U[)war(ls out of the mould, and the “green” brick 
is ready to be burned in the kiln. 

The brickraakers of Nottingham w'erc persuaded that the bricks 
made by this process, from their hard marl, would supersede the 
plastic wirecut brick, and large quantity's of semi-dry made bricks 
were produced and used in the town. But disaster overtook these 
manufacturers, for the bricks crumbled. Great pressure, then 
not attainable, is necessary to make a good brick b>' this semi-dry 
treatment. It is now known that for this tyj^e of clay from 75 to 
125 tons i)ressure is needed 011 the brick. Although unsuccessful 
at Nottingham, the semi-dry method was adopted at Accrington 
in Lancashire with highly satisfactory results and practi.sed for 
many years. Even here a third method called stiff plastic has been 
found more satisfactory. 

The Fletton Brick.—^The semi-dry method, however, found 
a home towards the end of the 19th century in a district where the 
Oxford claybeds are found in purest quality. In the Peterborough 
area of Northamptonshire some 10ft. of surface clay had long been 
worked by plastic process, turning out a brick of relatively poor 
quality. Beneath this surface, however, exists the Oxford clay, 
called in the district “Peterborough knotts” to depths varying 
from 30ft, to 60ft. or more. This material is a dry shale, not of 
such great geological age as the shale of the carbonifcTous period, 
but of similar appearance. It is characterized l)y the presence in 
it of a small proportion of mineral oil, and from 50' to of 
carbon. This shale w-as found to respond readily to the semi-dry 
process of brick manufacture, and the bricks produced by it were 
square and hard, light in weight and colour, but cheap to make, 
because, firstly, they required no drying, and secondly, the carbon 
present in the clay pro^'ed to be almo.st .sufficient fuel to burn 
them. A large industry gradually arose there. In 1927 the quan¬ 
tity of fletton bricks produced from the Oxford clay was well over 
1,000 millions, or sufficient to build 50,000 modern workmen’s 
houses. Works arose in Bedfordshire, Buckinghamshire and 
Lincolnshire, in which the same clay was found, all of which 
adopted the same method of manufacture. The fletton brick is the 
staple building brick of London, and is produced at such low cost 
that it can compete with plastic made bricks far from the Peter¬ 
borough centre. 

Road Paving Bricks. —Since the World War the semi-dry 
process of brick-making has found aiiplication to other clays both 
in England and on the Continent. By its means the hardest and 
strongest brick ever produced is now made, designed primarily 
for the paving of roads. For this brick a plastic clay is used, being 
first dried in order that it may be in a condition suitable for the 
grinding and pressing process above described. 

Stiff Plastic System. —^The stiff plastic process of brickmaking 
is intermediate in character between the plastic wirecut and the 
semi-dry. It is much used for working marls and shales in the 
north of England, and many plants are to be found in Lancashire, 
Yorkshire, Northumberland and elsewhere making building bricks, 
smqoth faced facing bricks, firebricks and hard engineering bricks. 
In this process the marl or shale is ground in a dry pan and then 
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moistened in a horizontal mixer till it contains upwards of 12^- 
of uncombined water, as compared with 20% to 25%^ in plastic 
bricks and 6% to 8% in semi-dry bricks. The press is similar in 
type to that used for semi-dry making, but, instead of dust, dum\) 
grains of clay are fed to a very short vertical pugmill, which 
forces the completed material into a mould in order to form an 
immature clot. On emerging from this mould, the clot drops into 
a fini.shing mould in which it is pressed into final form, ready for 
setting in the kiln. Large numbers of firebricks arc now made by 
this method, although the old process of hand moulding is still 
considered to hold the field for the highest class firebricks. 

Hand-Moulded Facing Brick. —^ 1 'he account given above of 
the development of mechanical manufacture, applied to the pro¬ 
duction of bricks of various classes, has perforce left out the 
original hand-moulding method of brickmaking, and has not dealt 
with the machinery used so largely in America, and to some extent 
in England, to imitate hand-moulding of the sand-faced variety. 
As stated above, haiul-moulding is still favoured by the best class 
manufacturers of fin‘bri(ks, and the production of this variety 
is of immen.se importance to the manufacturing trades of all 
countries in which high temperature, furnaces arc enqfloyed. The 
hand-moulding proit'ss of plastic manufacture produces the sand¬ 
faced red-facing brick, with all its modern variety of colour, a 
brick which for artistic effect in domestic architecture is as yet 
un.surpasscd. The richne.ss of texture and the gradations of 
colour cannot be e(|ualled by mechanical means, and it is, and 
always has been, the characteristic facing brick of Great Britain, 
produced in no other part of the world. The stirface days and 
Bagshot and Reading beds which serve for the best of this type 
are found chiefly in the south-eastern fields. The clays arc cither 
weathered or mechanically prepared, and pugged in horizontal or 
vertical pugmills, already mentioned, ready for the hand-moulder. 
In its mouldable form the clay is very soft, so that when a lumi) 
of it is rolled in sand and thrown into a sanded mould, it readily 
flows into all parts of it, and when turned out on to a suitable 
pallet, is of good shape with richly sanded surfaces all round. It 
is then dried and burned in suitable kilns. 

The London. Stock Brick. —Another tyi)e of brick is made by 
h.and-moulding called the stock brick or alternatively the London 
stock. The chief centres of its manufacture are Sittingbourne in 
Kent, Shoeburyness in Es.sex and Slough in Buckinghamshire, but 
many small yards are dotted about the south-eastern area which 
use the same process. In most, but not all, of these, the clay is 
mi.xed with washed chalk, which has the effect of changing the red 
colour obtained in burning to a yellow or brindle tone. In a few 
.smaller yards chalk is not added, and the brii k is dark brown in 
general tone. These bricks are moulded by hand, with sand u.sed in 
the same way as for red-facing bricks. Very large quantities hav'e 
In-en produced and delivered to London. The britks are .somewhat 
rough in texture, light in weight with porous body, this last due to 
the admixture with the clay of the fuel by w'hich they are 
burned. Mechanical moulding of both sand-faced red-facing 
and stock bricks is now adopted by some manufacturers in 
England. The method is not so much an economizer of labour as 
it is a substitute for skilled men, who are scarce and difficult to 
train. In America enormous quantities of sand-faced common 
bricks arc made mechanically, the type of machine being denom¬ 
inated the soft mud moulder. This machine is in the form of a 
pugmill of varied design, which pre.s.ses the soft clay into a .series 
of sanded moulds, three, five, six, or even nine side by side in one 
frame. The mould is filled with clay under the machine and then 
pushed out to a man in attendance, who strikes off superfluous 
clay, knocks the two ends of the mould frame to loosen the bricks, 
and passes the frame to a second hand. The mould frame is now 
placed face downwards on a long pallet and the bricks allowed 
to fall out of the moulds ready for removal for drying. 

In France and Belgium one other system of moulding a brick 
has existed for many years and is still practi.sed. It has not 
found favour in other countries. In the summer season only the 
surface clay found in great abundance in the north of France and 
in Belgium is dug, and without any further pre|)aration fed to 
hand or mechanically operated presses, which press the damp 
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el*y into brick form. In some ways this method bears a resem 
^ ^ piastic, but it is very primitive in character. 

Tom Diyinil of Bricks«^Tbe drying of bricks before burning 
is, in modem days, a ^ocess of great technical difficulty. The 
old way, still existing in many seasonal works, apart from the 
earliest method of laying the bricks out in single layer on the 
ground, was by means of sun and air, no artificial heat being 
employed. Large space is required for this method, an acre to a 
million annual production, and it has been almost entirely super¬ 
seded by artificial dryers, except in small works and the large 
stock brick fields. The newly moulded bricks are set on edge in 
long single rows, and when one row is completed a second row is 
placed on it, and so on till the hack is eight or ten bricks high. The 
hacks, each with two rows of bricks, are arranged on Hat open 
ground with space for barrows between and the bricks are pro¬ 
tected from rain and wind by pent shaped covers and side boards. 
The bricks recjuire from three to six weeks to become dry' accord¬ 
ing to weather. The labour cost, loss by storms, and damage by 
handling render this system more costly than it would seem. 

In large work.s in the Midlands and North of England recourse 
was early had to spacious shedding with lloors, on which the bricks 
are laid, h(‘ated by exhaust steam from the power plant, and live 
steam from the boilers at night. This was found less eosth’ than 
outdoor drying, and could be and is jiractised throughout the 
year ir. the m.ajorily of works making wirccuf bricks. 

Tunnel Dryers,. —At the end of the toth century, tunnel 
dryers were proposed and put on the market in Europe and Amer¬ 
ica. In the.se a .series of rail traik.s of small g.iuge are laid in 
chambers uj)war(ls of looft. long anrl bft. high. Cars carrying wet 
bricks are closely loaded with spacing .sufficient to allow the i)as- 
sage of hot air. The lar.s are pushed at regular intervals from one 
end to I he other, while hoi. air is blown into the chambers in 
the ret'er.se direction, drying the bricks on the cars progressively 
in their passage. At first this invention appeared to be technically 
rorrt'ct in principle and economical in working. Experience, how¬ 
ever, showed that, cx( ept for some types of clay which will with¬ 
stand rapid drying without cracking or wanting, this fy|)e of plant 
was much more costly than steam floors. The tunnel dryer is 
only economical if the Itricks can be dried in 24 to 48 hours. Com¬ 
paratively few t lays will admit of such rapid treatment, and if 
longer time is occupied the capital charges and working co.sis 
become too great in proportion to output. 

The Humidity Dryer. —The most recent advance in the diffi¬ 
cult technical problem of rajiid drying of bricks in the mass, is 
the adoption of a new princijile termed humidity drying. It has 
iM’en found that if a brick is heated in the wet state in an atmos¬ 
phere saturated with moisture, until it attains a temperature of 
120*^’ to 150" it loses no moisture. It may then, however, be sub¬ 
jected to dry' currents of air at the relatively high temiXTaturc of 
about 200" and will dry raiiidly and completely in a very short 
time, without (racking or waning. Modern chamber dryers 
adopting this principle, combined with efficient apparatus for hand¬ 
ling the bricks, are highly satisfac tory for drying on a large scale 
and are far less costly than tunnel dryers. 

The Burning of Bricks.—For the burning of bricks, in 
the early days of civilization, in Roman times, and in (he period 
of revival in the i3lh to the iSlh eentury, small brick-built kilns 
or ovens were used, and the hi'al necessary was produced by 
wood burning in furnaces situated below the bricks set o\'er (hem 
in open formation. Kilns of this type are still used with coal firing 
in many small works, and are generally known by (he name of 
Scotch kilns. Muih waste by over and under burning results in 
them, and the fuel consumption is as high as 20*^^ of the weight 
of (he burned goods. The down draught kiln, highly ix*rfectcd in 
design, is a*modification of this intermittent type of brick kiln. 
In this type* an arched-o\’er chamber is provided with furnaces 
in the external walls. The heal from them [)a.s.ses into the cham¬ 
ber over bag walls in the interior, and then downwards through 
(he go(xis, descending finally into underground flues leading to a 
small chimney. Large numbers of this type of kiln are used in 
' this country, not only for brick burning, but also for tiles, pipes, 
paving quarries, and other varieties. 


In America, until recent years, this type was used almost ex¬ 
clusively for very large outputs. In this Wn the fuel consumption 
is still high, but the quality of the goods produced is as perfect as 
can be desired. Two important types of high-class bricks are 
burned almost exclusively in them, the blue Staffordshire engi¬ 
neering bricks, known all over the world as the iron brick, and 
glazed bricks of various qualities. While common and facing 
bricks arc usually burned at temperatures from 900° to 1.000° 
C the blue bricks and glazed bricks require a temperature as high 
as 1,250° C. 

Common salt is made u.sc of in burning certain kinds of liricks 
in down draught kilns. The silver grey sand-faced facing brick 
made at Reading is one variety, which is very highly valued by 
architects for its artistic appearance. Salt is also used in kilns 
burning blue Staffordshire bricks, in order to create a reducing 
atmosphere in the later stages of the burning, and to form a thin 
glaze over the surface of the bricks. Salt glazed bricks made with 
a fireclay or stoneware clay arc glazed by means of salt in a simi¬ 
lar manner, and are much used for the plinths of large buildings 
in towns and cities and internally for lavatories, etc. 

Clamp Burning.—A method of burning bricks in what are 
called clamps in England and county kilns on the Continent, was 
devised perhaj)s towards the beginning of the 19th century. No 
records appear to be available as to its origin. Prior to the World 
War it was the chief method in u.se in Belgium and the north of 
Eran('e, but has now been largely superst'ded by modern kilns In 
England the method is still in use to a considerable extent in lh(‘ 
stock bricklields described above, and in small works chiefly in 
the south, (.'lamps are large heaps of bricks stacked systemati¬ 
cally as closely as possible. In England they are built of variou.s 
sizes holding from loo.ooo lo i,000.000 bricks, and generally 
about 10ft. or jaft. high. On the Continent they are built much 
larger and higher, containing ui)wards of .5,000,000 bricks. "I'he 
fuel for burning is usually incorporated in the mixture of clay and 
chalk, with a certain variable amount sprinkled bctw'cen (he 
layers of bricks. Fires arc started in small channels at the bot¬ 
tom, and serve to ignite the fuel in and between the bricks. Where 
once the fire has taken a good hold of the bottom courses no more 
stoking is needed, and the heat spreads gradually throughout the 
mass. In England it takes six weeks to burn a large elamj) of 
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bricks throughout. In the continental system the firing is more 
rapid, and two or three weeks suftice for burning the large clamps 
where erected. The fuel is economically applied in this mgthod 
but the results are uncertain and dependent on weather conditions. 
Waste by over and under burning is always considerable. 

Continuous Kilns.— At the present time the majority of 
building bricks are burned in continuous kilns of two kinds. In 
the Hoffmann kiln, named after its inventor, the bricks to be 
burned are put in chambers in a massive brick construction. The 
chambers are contiguous, to the number of 16 to 24 in a kiln. 
They are disposed in two rows wdth semi-circular or rectangular 
ends, forming a complete circuit. The bricks are withdrawn after 
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firing and replaced by unbumed goods day by day, and day by 
day also the fire, which is maintained for the burning of them, 
travels along from chamber to chamber. The actual firing takes 
place at a position about four or five chambers distant from the 
point where unburned bricks are being set and about seven to ten 
chambers from the point where burned bricks are being with¬ 
drawn. Adjacent to the point where bricks are being set, a 
damper is jpened, giving passage for the gases of combustion 
towards a ■ ligh chimney, which creates the draught required for 
combustio' A wall or damper of brown paper, pasted on to the 
green bricl s, prevents external air from having access to the bricks 
in the las' chamber set, so that the air and gases passing to the 
open damper must perforce be drawn through all the bricks set 
in the 14 to 20 chambers. The cycle of the burning operation 
therefore is, that cold air enters the back chamber where burned 
bricks are being drawn, and passes through a scries of, say, seven 
to ten chambers which have been burned and are cooling. It 
becomes heated in doing so, recuperating and carrying forward 
the heat so acquired. It reaches then the zone of. say, two cham¬ 
bers which are being fed with coal, and serves to promote corabu.s- 
tion. It then continues through the four or five chambers of 
green bricks set ready for burning, giving up a large proportion of 
its heat to them and heating them preparatory to being finally 
burned in their turn. The pull of the chimney draws the heat 
forward, causing the fire to travel through I he chambers succes¬ 
sively and continuously, so that each chamber in turn becomes 
heated, burned, and cooled ready for withdrawal and sale. This 
type was invented in Germany in the middle of the igth century, 
and revolutionized the burning of bricks on a large scale. It 
quickly f(jund u.sers in England. It is exceedingly cfijcient in the 
use of heat, not requiring more than bewt. ol fuel for loocwt. 
of burned goods, instead of 20% used in infermiltcnl kilns. 

The Tunnel Kiln.—The second type of continuous kiln is 
known as the tunnel kiln, and differs from the first in the facts 
that the goods travel through the tunnel continuously, and the 
fire zone remains always at the same position In other respects 
the principle is the same as in the Hoflmann type. ,Subs(ilute the 
word cars for chambers and the description of the burning cycle 
is identical. The tunnel kiln is built upwards of 300ft. long, is 
rectangular in cross section, and at ground level is jarovided with 
rails, on which run cars carrying the bricks to bi- burned. Al¬ 
though actually conceived before the Hoflmann kiln, it is only in 
the years subsequent to the World War that the tunnel kiln has 
become a commercial proposition. Though simple in principle, 
great difficulty was originally encountered in obtaining uniform 
burning. An average dimension of the cross section of the tunnel 
kiln is about 6ft. square. The cars, about 6\ft. long and carrying, 
say, 1,200 bricks each, are pushed through the tunnel by hydraulic 
or gear-driven rams, a car being introduced every one to two 
hours and taking from 36 to 72 hours to pass from end to 
end. Tunnel kilns arc fired cither by direct burning of coal or 
mineral oil, or by producer gas generated in efficient gas pro¬ 
ducers. The amount of fuel consumed is similar to that of the 
Hoffmann type. 

Sand-lime Bricks.—One other method of producing bricks 
may be briefly mentioned. The sand-lime brick, made largely in 
Germany, in America, and to a .smaller extent in England and 
France, uses sand and lime as its raw materials instead of clay. 
About loG of lime in a hydrated condition is mixed with the 
sand, and bricks are made by the semi-dry method in powerful 
presses. The bricks arc stacked on cars and introduced into large 
boilers or autoclaves, which when full are closed. Live steam 
under pressure is then introduced into the autoclaves for a period 
of about 24 hours, hardening the bricks and rendering them fit for 
use in buildings. 

Value and Production in Great Britain. —The foregoing 
relatively brief account of brickmaking cannot adequately convey 
to the reader the vast amount of technical detail involved in the 
successful carrying on of manufacture. Clays differ widely in 
characteristics and behaviour, no two kinds being treated in ex¬ 
actly the same way, or yielding exactly the same products. As 
the years pass, radical changes are made in the incidence of la- 
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hour. From being a trade of somewhat degraded character, brick¬ 
making has become highly specialized, producing goods of great 
variety with wide differences in value. A common building brick, 
for instance, such as the fletton. may be sold at works for 35s. per 
1,000, a facing brick at loos., an engineering brick at 150s,, and 
a glazed brick at 300s. or more. The total production in England 
is over 5,000 millions annually. The cost of installation of modem 
works is in the neighbourhood of £3.000 to £4,000 per million 
annual production, so that the capital value of the industry, as 
apart from goodwill, is upwards of £20,000,000, and the turnover 
annually reaches approximately the same figure. 

The Strength of Bricks. —The strength of bricks and brick¬ 
work is considered to be of considerable imjjortance. in view of 
the function of brickwork as the framework of buildings and the 
support of the superimposed load.s. The following table gives the 
ascertained resistance to thrust or, as it is usually termed, the 
crushing strength of standard qualities of bricks: 


Tons prr sq.ft. 


London stock 

100 150 

Sand-lime brick 

tf)0 

Hand-made red facing 


Fletton 

250 

Red marl brick Leicestershire etc. 

.i.sO 

Red marl brick North Wales 

500 

Red marl brick Lancashire 

050 

Stafford.shire blue 

500-700 

Red or brindlc engineering 

(>00-1,000 

Vitrifiecl paving brick 

1.7.so 

The strength of bri( kwork has been 

found, by the building re- 


search board, to be largely dependent on the strength of the 
joinl.s made in building, and docs not apj)roximnte to the crushing 
strength of the bricks nsed. A Leicestershire brick, for example, 
re(juires 350 tons per s<i.fl to crush it, but bri^kwork built with 
it in lime mortar fails at 100 tons, and in cement at 150 tons. A 
Staffordshire blue, built with cement joints, fails at 200 tons per 
•sq. ft. 

Srr A. E. Brown, Jirirk Drying.: Hand Brick Making (kjo:) ; and 
A. B. Scarlo, Modnn Brick Making ( iq2o). (A. I'k B.) 

AMERICAN BRICK 

Classes and Standards. —In American practice a brick is a 
structural unit of burned clayey material, in the form of a rec¬ 
tangular block, with the standard dimensions of 2’,in. by 3^in. by 
Sin. Bricks of othiT sizes, of other materials, and other structure 
than solid except limited perforations, have (jualifying names, 
ns:—fire bricks; paving bricks; .sand lime, chrome, magnesite 
and silica bricks; insulating bricks; hollow bricks; Roman bricks, 
1 ‘.in. by 4in. by izin.; Norman brick, 2iJin. by 4in. by irin.; Old 
Virginia brick.s, 3in, by 4in. by gin,, etc. The standard size of a 
lire brick is 2^in. by 4^0, by gin. and there are standard sizes in 
key, arch, wedge, split and soap fire bricks. 

The following standard sizes for paving bricks were adopted in 
1927 by the National Paving Brick As.sociation: 

2].in. by 4in. by S^in., plain wire cut bricks, laid the 2 fin. def»th. 

3in. by 4in. by 8^in., plain wire cut bricks, laid the 3in. depth. 

3‘.in. by 4in. by 8Un., plain wire, cut bricks, laid tlje 3^(in. depth. 

3\in by 4in. by S^in., repressed block, laid the 4in. depth. 

3in. by 3Un. by 8Un., Dunn wire cut lug block, laid (he 3in. 
depth. 

Bond in Bricks. —Bricks arc bonded into durable products in 
the process of burning by the fusion and sub.sequcnt hardening of 
the alkaline minerals and mineral salts, denominated fluxes, pres¬ 
ent in the clay. As fusion and solution of the refractory grains 
progress with advancing temperature (he ware changes from 
soft, to light hard, to hard, and finally to a vitrified product. In 
the latter the fused matrix predominates. The porosities range 
from as high as 25% in the soft bricks to 10% or less in the 
hard bricks and to 5% or less in the vitrified bricks. 

Processes. —The processes used in America arc the so/i mud, 
the stiff mud, and the dry press. The stiff plastic process inter¬ 
mediate between the stiff mud and the dry pre.ss, used in Eng¬ 
land is not used in America except to a limited degree and in a 
modified way in the manufacture of .some fire clay products. 



BRICK 


T i6 


Thf soft mufi harifl mouldinj? ofKTation has boen discontinued 
in America exu-j*! in the manufacture of fire f)ri(ks and in this 
jtrodie t it is gradually l»eint,' superseded by (ither processes. 

Soft Mud Machines.—Soft mud machine moulded bricks were 
first made in America, in and next from ih.p to 1H44 in 

I’liiladelpltia, I’a. Within a few year.s machine? tnouldinf; l)e< ame 
the c'ftieral {era* lice but it did not entirely displace the hand 
rnonldin^^ for nearly 40 years 

d'he maximum output of the.se maihinc-s was about 30,000 bricks 
per clav' which was the- labour limit in .slrilany^ to rcanovc surplus 
(lav from the moulds and humfnn^ the moulds to loosen the 
bricks for dumpinj,' 'Ihe niodcTn moulding: machine is automatic, 
d'he mould sandiny and feecimj.;, tlw striking' and the hnmpinp, 
are done mechanically, and the labour recjuirc'd is performed by 
otie man vvfio places the pallcds on the dumfjinj^ frame. In the ma¬ 
jority of instcdlalions wire rope carriers take the loaded pallets 
to Ihe drying' racks. With hand labour practically eliminated the 
soft mud ma- bines produce ui>wards of 100,000 bricks per day. 

In the- most modern plants the dry liricks arc- lakim from the 
pallets ill anils of ten or less as may hajipen, and .set on tars in 
iMiils of 500 to 1,000 liric ks as they will he set. in the kilns. A crane 
et|ui|)iKcl with a litiin^t fork sets these larger units in tlie proper 
place ill the kiln in a single- ciperaticin. 

Dry Prcs.s Machines.—d'hc- lirst dry press of which there is 
record was jait into operation in and in 1848 many such 

pre-sses were in use. In 185!) a hydraulic pre-ss was built in Cleve¬ 
land, Ohio, and was subseciuenlly developc-d and put into opera¬ 
tion ill St. l.ouis, Mo. 

These presses, which made ten bricks with each rewolulion of 
the machine became Ihe basis of a large production which still 
continues. In 1878 a toggle joint iire.ss of American design was 
put into operation in Chicago, 111 . 

Alioul 18S0 a number of toggle joint prt'ssc-s were developed and 
l)c-came Ihe fiasis for a large* output of dry pressed bricks through¬ 
out the country, though the jieak of such jirucluction has long 
sine e been jiassecl. 

Stiff Mud Machines.—In 1S53, James W. Penfield of Wil- 
Ituighiiv, Ohio, designed and put into ojieration a hor.se driven, 
intermit lent, hori/ontal plunger, stiff mud machine which became 
the basis of an exlensi\e manufacture of plunger stiff mud ma¬ 
chines and a large output of still mud bricks. In ishj, C'yrus 
Chambers of rhiladel()hia, I’a , built and pul into operation a 
stilf mud auger machine so called Ihe “sausage* machine” with an 
automatic culler, dri\’( ii by steam power. This was (he beginning 
of the nume rous output of stiff mud liricks which piredominate the j 
market. In icj.'S were- many factories which iiroduced more than | 
100,000 liric ks pc“r clay from a single machine, and in the Chicago 
ill (rid, where a crane w'ith lifting fork to set (he bricks in the 
kilns in l.irge emits is used, the onlinit from a .single machine is 
about 300,000 biicks pier day, 

Grinding Machines.—The cl.iy iirejiariiig machinery is 
.'iikipted to the* nature of the clay or shale utili/ed. (Iranukilors, 
disinle'gratcirs and rolls are used for soft clays, and dry pans for 
luird ckiys and shales. In the Cnited .'states the dry jian with a 
capacity from 75 tons to 150 tons jier clay, depc'iiding upon the* 
h;irdnc“ss of the ma(c*ri;il and the fineness of tlu* grincliieg. is being 
repkut'd liy a machine designated as ti i^rliiih-r which, in the 
)iea\’ic-r (>pc-s, has (he capiacily of four or live* dry pans, or a ton 
of ground clay per minute*. The grinder (litters from the dry pxm 
in (hat the* s(r(*ening feature of the l.itter is entirely' or largely 
eliminated in the* former, and the rollers have been increased in 
weight in the heavier machines to upwards of seven tons each. 

Equipment.-—W here sorting is not reepuired, clays arc gathered 
by \arious types of serapers but the machine chielly used is a 
steam or-elec trie dri\’en shcncl, commonly known as a stram 
shnvrl. When Ihe material will stand in a vertical bank, a 
slhilc ffhitirr is used, 'bhis is a piowerful chain elevator of (he bucket 
type, hut instead of luakets, cutting chisels are attached to the 
chains. 'I'his eepuipment cuts the material from top to bottom in 
a shallcnv l ut, the cuttings dropping through chutes into industrial 
railway cars. As the cutting proceeds (he machine advances auto¬ 
matically along the vertical bank. The dug material is hauled to 


f the factory by .small locomotives (dinkeys). In the factory the 
lump) hard clay or shale is dumped into a reciprocating feeder 
which spjills it into a jaw, gyratory, or single roll crusher, the latter 
I being the most widely used. The crushed clay is then conveyed to 
the dry' pxin or grinder into which it is automatically fed by a 
reciprocating or disk feeder. The pculverized clay is elevated, 
screened, and conveyed to the brick machine—stiff mud for ex- 
am|)le—and fed into the pugmill f)y a disk feeder. Excess clay 
from the grinders is dumpx-d into a storage bin to be used as 
occasion requires. Much hc/u-y labour is thus eliminated. 

Dryers.— (jp)en yard drying has largely disap)p)eared and air 
drying in racks is di.sa|)[)earing. In their p)lace several typH’S of 
artificial dryers are i^ecl, the type depending upon the available 
heat, supipily. The most widely used dryer is the tunnel ty'pie. in 
which the bricks on cars in units of 500 to 700 arc moved through 
tunnels on tracks. The combustion gas typie, designated as a 
radiated heat dryer, has ducts for the smoke gases under the 
tunnel tracks; (he common form has furnaces at one end of the 
dryer, connecting with Ihe comhuslion gas ducts. In some instal¬ 
lations the combustion gases from burning kilns arc collected by 
fans and forced through the due ts. The profiressive tunnel dryer 
collec ts (he hot air from the cooling kiln, from steam coils heated 
by exhaust or live steam, from auxiliary furnaces, etc., and thus 
(he heated air is pint directly into the drydng tunnel and comes in 
( ontac I with the ware. Most tunnel dryers arc dislinc (ively humid¬ 
ity dryers since the ware is moving in one direction and the hot 
air, with its accumulated vapiour and decreasing lempieralure, is 
moving in the optpiosite direction. In the newer forms of humid¬ 
ity dryers the* main features are iietter air circulation among the 
ware* and better control of the humidity. For soft mud bricks the 
pipe rack dryer is widely used. 'I'his consists of racks of closely 
spiaced steam piipies upon which pallets of bricks rest Fire brie ks, 
hecauso of the need of repiressing after partial drying, are largely 
dried on steam heated lloors, known as hot floor.s, though tunnel 
dryers arc u.sc-d to an inc reasing extent where the* newer jiroces.ses 
of manufacture have been adopted. 

Kilns.— E \ery type of kiln is used. The original common clamp 
kiln, known as (he scove kiln is used in some of the largest com¬ 
mon brick ojH'rations. This type of kiln lends itself admirably to 
opu-rations where the bric ks are. set by mac hines. Many factories 
Use the up-draft kiln which is idc“ntic;dly a clamp) kiln except the* 
walls of (he kiln are heavy and p)ermanent. The down-draft kiln 
is most widely used, despiite its greater fuel consumpition because 
of the t'xcelleiice of the; results due to the effecti\c* control that it 
pirovides over Ihe kiln atmo.sj)heres. This insures the production 
of every piossihlc colour effect, by oxidixing and reducing conditions, 
and also sp)ecial colours by the use of minerals or salts in the final 
stages of (he firing, such as zinc to p)r()duce a green color, manga¬ 
nese to p)roduce black, common salt for glazing, etc. Among the 
economiziT typies of kilns are the tunnel kiln, the cumpjartment 
continuous kiln and the car tunnel kiln. The tunnel kilns often 
exceed 24 sections in length and arc operated with two or more sets 
of fires, or in other words are op)erated as (wo or more kilns. The 
largest kiln of (his type in Americ a in 1928 was in Bessemer Quar¬ 
ries, Ohio, p)roclucing piaving bricks. This has 208 sections and 
when in full op)eration 10 sets of fires arc carried at the same 
time. The kiln is built in two piarallel liattcries, connected at the 
ends, and, if straightened out into a single battery, it would be 
more than a half mile long. 

The compartment continuous kiln is an advance over the tunnel 
(yp)e, in that the draft often is distinctively down draft instead of 
being horizontal draft or serpentine draft as in the tunnel kiln and 
other solid floor kilns. I'his is used in many localities hut since 
the advent of the car tunnel kiln but few new' compjartment kilns 
are installed. The car tunnel kiln, built in lengths of 300ft. to 
400ft. and producing from 40.000 to 70,000 standard bricks p)er 
kiln pier day, was in 1928 rapidly coming into use for the produc¬ 
tion of bricks and fire bricks. 

Bloated Bricks. —Clays containing carbon and sulphur min¬ 
erals, notably iron pyrite, if burned too rapidly in the early stages 
of the tiring during oxidation, bloat when the temperatures are 
carried up to the finishing pxiint. This condition is commonly 
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termed black coring because the core of the ware is black from 
the unburned carbon and the reduction of the iron. The bloatinR 
is due to the entrapped gases which cannot escape as vitrification 
of the clay takes place. In many instances such bloated ware will 
float in water. During the World War bloated burned clays were 
produced for the building of concrete ships, and since are finding 
use in making light weight concrete and light weight building tile. 

Texture Bricks. —From Colonial days to the advent of the dry 
pressed bricks, the bricks were rough, missha^K'n and irregular in 
si/e. The better grades were selected for line (face) bricks and 
the poorer grades for inwalls. With tht‘ apix*arance of the dry 
pressed brick, uniform in size and perfect in form, the distinction 
l)etween common and face, or pressed, bricks became .sharply 
drawn. The manufacturers of stiff mud bricks met the dry press 
standard by re-piressing the bricks in a press akin to a dry press. 
Then followed an era of construction with perfect bricks, uni¬ 
form in colour and laid with thin mortar joints. The bricks com¬ 
prised the sole structural feature of the wall. In 1903 in New 
Lexington, D., the wire-cut texture brick was first produced. Wires 
were stretched across the die to cut off a thin slice from the sur¬ 
faces of the stiff mud bricks, leaving a rough serrated surface 
The artistic value of this surface texture was quickly recognized 
by architects and the manufacture of wire-cut face bricks spread 
throughout the country. Numerous other textures have been pro¬ 
duced by various scratching devices, to some of which distinctive 
names have been given, as tapestry, rug, oak hark, raglan, velvet, 
astrakhan, etc. With the advent of the texture brick the mortar 
joint, formerly merely a structural factor to be hidden, has come 
to be recognized as a characteristic feature in brick wall con.struc- 
tion. Lniform shading has given way to mingled shades including 
every colour and shade possible in burned bricks. The American 
wall built of all stretchers with hidden bond, has given way to 
various bonds—English, Flemish, Dutch and a wide range of 
diaper work. The production of polychrome glazed colour effects, 
produced by spraying the stiff mud bricks with glazes, has begun 
to off-set the increasing use of terra cotta products. 

Scum and Efflorescence. —A white coating on bricks from the 
kiln, known as scum or whitewash, and white, yellow to green 
coatings which come to the surfaces of brick walls, known as 
efflorescence, arc serious brick making problems. 

Rattler Tests. —Paving bricks are tested in a machine known 
as a rattler, adapted from a similar machine used in foundries for 
cleaning castings, It is approximately a cylinder, aSin. in diameter 
and 2oin. wide. The periphery is made of six inch channel bars 
bolted to the .side frames and slightly spaced to permit the escape 
of the dust. The.se are lined with steel staves. The charge con- 
.sists of about 100 pounds of the bricks, 2251b. of one inch and 
75lb. of four inch cast iron balls. In the test the machine is 
rotated at the rate of 30 revolutions per minute for a period of 
one hour. The loss in the weight of the bricks by abrasion is 
termed rattler loss, and specifications for paving bricks commonly 
range between iS% and 24% rattler loss. 

Output and Value. —The U.S. Department of Commerce re¬ 
port for 1926 gives the following statistics regarding the industry: 

Number oi Output in 
establishments thousands Value 

Common bricki . 1,220 7,520,411 $88,249,925 

Face bricks 456 2,439,820 44,516,236 

Vitritied bricks 131 467,580 10,284,741 

Hollow bricks 39 Cb 359 692,258 

(This does not include hollow building tile having a value of 
$23,560,571.) 

Enameled bricks . 9 15,441 $1,275,692 

Fire bricks 244 1,016,879 40,992,018 

(This docs not include 40 e.stabli.shments making special refractory 
shapes.) 

The total value of all clay products in the United States in 
1926 was $459,049,470. 

See H. L. Whittemore, “Equalizer Apparatus for Transverse Tests 
of Bricks," V.S. Bur. Stand., Tech. Pap. No. 251 (1924) ; W. F. Kirk, 
“Productivity Costs in Common-Brick Industry, U.S. Bur. Labor Stat., 
Bull. No. 356 (1924) ; and A. I. Andrews “The Making of Dolomite 
Brick,” Ohio State Vniv. Engr. Serv., Bull. No. 31 (Columbus, O., 
192s). (E. Lo.) 


—BRICKWORK 117 

BRICKFIELDER, a term originally used in New South 
Wales for a hot scorching dust-laden northerly wind of the sirocco 
class blowing from the interior, where the sandy wa.ste.s. bare of 
vegetation in summer, are intcn.sely heated by the sun. The 
name has been extended to similar winds in other pails ot .Aus¬ 
tralia. These hot winds blowing strongly, often fur several days 
at a time, defy all attempts to keep the dust down, and jiarch 
all vegetation: but being exceedingly dry and hut they also 
destroy injurious disease germs. The northern hrii kfiidder is 
almost invari.'iblv followed by a strong “southerly buster," cloudy 
and cool from the ocean. I'he two winds are dcfiendent on the 
same cau.se, viz., a cyclonic .system over the Australian Bight. 
These systems frequently extend inkmil as a narrow \’-shai»ed 
depression (the apex northward) bringing the winds from the 
north on their eastern sides and from the south on their western. 
Hence as the narrow system passes eastward the witul suiidenly 
changes from north to south, and the thermometer has been 
known to fall 15 degrees in 20 minutes. 

BRICK OVEN. In coloni:d days in the I’nited Slates the 
brick oven, also known as the baker's oven, was used in the home 
as well as by bakers, lo cook by conserc'ed heal, it was built in 
beside the kitchen fireplace, usually with an ardu'd lt)p. The 
doors were first of wood, protecleil on the inside bx ;i shecM of 
metal. Later iron doors with a draught were used. A hot fire, 
often of brushwood only, was built in th(“ oven and the iron door 
closed with the draught open, or the wooden door left slightly 
open. When the tire had burnt out, the ashes were raked out. the 
food set in the oven and the door clo.sed without draught. To i)Iace 
and remove the food there was used a slice or i)eel—a long-handled 
iron tool with a flat blade to slif) under thi‘ pot or i)an, Many of 
the.se ovens were very large, so that many loaves of breail, jiies 
and cakes could be b.iked at. once. The colonial housewife ofU'ii 
baked 40 or 50 mince pie.s in one day, ])i]e(J them one on the 
other in a storeroom where (hey would freeze, ami re-he;!led them 
when reciuireil in the Dutch oven (q.v.). These ovens still exist 
in colonial houses and are sometimes used l)y lovers of old ways. 
They are an early form of tireless cooker {q.v.). 

Brick ovens were also extensively used in England and still arc 
in many country districts. 

BRICKWORK. 1 'his term is not. restricted to simple edifices 
of bricks, but includes vaulting, tracery, moulding, car\ing, and 
gauging for decorative as well as for purely structural puri.M)ses. 
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F«OM »A HISTORY OF ENGLISH ■RICKWORK" 

Fig. 1 .-- profiles of 16TH. 17TH. and ibth century brick chimney 
CAPS. THE SAILING COURSES DO NOT PROJECT MORE THAN l'i INCHES 
AND THE BRICKS ARE ALL ABOUT 2'/4 INCHES THICK 

Brickwork may be either of sun-dried or of burnt bric k. Bo'h 
kinds were built at very early p(?riods and are often found to¬ 
gether, even in the same wall. Probably the choice between con¬ 
struction of walls of mud (as in Peru and Mexico) or of mud 
bricks (sun-dried, as in ancient Egypt) depended upon the nature 
of the clays available. 

Antiquity. —The oldest brickwork known is the Sumerian, in 
the area between the rivers Tigris and Eujihrates. Recent inves¬ 
tigations at Ur have revealed brickwork earlier than the first 
dynasty—say before 3200 b.c., and many buildings have been 
uncovered of date 2100 b.c. Such brickwork has many of the 




BRICKWORK 


iR 


ch.irai !i'risli( s of modern stru* t ures. The bond (.we p. 120) i-. 
curcdully kept and .siahilily is secured by headers bein^ (arried 
throuyli info a rufjble < ore behind the brick faung. hor important 
buildintrs bitumen was used for mortar, for ordinary work the 
bricks were f»( d<!ed in mud. Lime mortar does not appear to have 
tiren used until the jtli century n.e. Several corbelled an hes and 
vaults were found of date 2100 h c , and a doorway which had a 
v'aulied anh. This wa.s built, of bricks tiboul 10 x 7 x 8 inches. 
The bricks were not cut as vou\'~oirs but had radial (wedge shaped) 
joints of mud 

'The enormous area of ruined brickwork at iiabylon is well- 
known. 'I'he Babylonian bricks measured 1 ^xiUu., with 
headers i inches. The joints were about i \in. thick and 

were* either ot rmid or of bitumen. Vast quantities of burnt brick 
were used. 'I'lie lowers of the (lUtc- ol Ishtar (qott. high) built liy 
King Nebuc hadrez/.ar (Oos^SOj n.c .) originally had 575 repre¬ 
sentations ol animals in relief. (Srr I’laie I , lig. 1.) These were 
the sacred Bull of Ramman, the wa-ather god. and the dragon of 
Babylon, or 8irrisli. I'robafdy the bricks modelled with the.so bas- 
reliefs wa re made in pottery moulds and tone bed u{> with some 
[lolishing inslrument lielore buridng. 'i'he portion of the Gate of 
Jshtar illustrated, was carried out in burnt clay, w'hich, like' all the 
bricks there, is ol the .same yellowish brow'n colour as the sand 
around. 

The Greeks used both sun-dried and burnt brickwork and it is 
recorded of King Agi.s 11 . of Sparta that, in 418, he dammed up 
the River Oplii.s below (he town of Mantinea, through which it 
tbiwed, so thill the Wiitrrs s:q)]»ed the' walls of the town, which 
W'ere built ol sun-dried brick. Such brick was preferred by the 
ancicMit.s lo burnt brick tc)r detensivc works beciiusct it was tougher, 
and lor this rc-ason when M;m(inea wtis relortilied sun-dried brick 
Wits again u.seci but the* river was diverted to prevent recurrence 
of the disiuler. 'I'he use of llu'se crude' bricks lor building seems 
gradually to have given way to brickwork in burnt brick, though 
instances occur in comiKiralively modern buildings, as in .some old 
Norfedk cottages, where unburnt brick.s are still lo bc‘ found, 
usually in inner walls. Sun-dried bricks w-ere used al.so by tlie 
Romans, nnci \'itru\iu.s (eiiginc'er and architect, temp. Julius 
(.'ac'sar and Align.''!us ) gives delailecl insiruciions as to their manu¬ 
facture. 'I'hey were made in moulds, whilst the burnt bricks 
(actually large, thick tiles) were made of pla.stic clay, beaten Hat 
and trimmed to rectangular shape. In Knglancl, as tilso elsewhere, 
the art seems lo have died out wit It the tail of the Roman Empire, 
and until (he luc'di.iecal revival such brickwork as w'as built wa.s of 
Roman material re-used. 

Mediaeval Brickwork. —'I'he nu'cliaev.il revival developed the 
use of tirickw'ork from simple structural to highly dc'corative pur- 
po.ses. Brick units waTc- c ul first in simi)le forms as in the apse at 
'ronello, 1 jlh century (.see I’late 1., fig 2), the; character of w'hich 
is not Lombardic but Byzantine. The large zig-iiag pattern of 
the cornice is found also in ('oustantinojile, in Salonika and in 
Italy at I'adua and Murano. The bricks mea.sure 1)^x4:jx2^in. but 
large’Hat bricks are cut to fill the' spaces under the chevrons. 
I'Vom these' simple forms later brick-builders cut and assembled 
ordinary bricks into an inmu'iist' variety of decorative features 
which pa.ssecl through specially mouldt'd brick units to all the 
most elaborate cie.''igns in terra cotta. In Spain, the three great 
brickwork districts of Aragon. Andalusia, and Gastilc abound in 
inlere.sting examples. At 'rernel, in Aragon, the Hou.se of the 
Templars has a cut and moulded cornice of interesting section. 
Hc're the bricks are thin (about i.',in.). of a deep crimson colour, 
which, set in joints as thick as the bricks themselves, present a 
rich, glowing ellect. At 'Farazona is a high tower, built in stages; 
the arcading, twuw'ls. strings, and strapwork of which are formed 
almost ('ntirely ol plain, unmoulded brick; the bricks, which are 
large and thin, are set with wide joints. The effect close up is 
coarse, but at a little' di.'-t.mcc' most effective. Lubeck (Schleswig- 
Holstein), one of the principal Hanse cities, has five Gothic 
churches and many other important buildings built of brick, 
while' tlu' East end of the church at Prenzlau, Prussia, has rose 
window, ariading, and tracery all of the same material, forming 
a reniarkablt' and beautiful achievement in brickwork. Many 


mediaeval French castles were of brickwork. In thc.se dia])ers and 
patterns w'ere often formed, not only by the use of dark headers 
but with bricks of different colours as long before manipulated in 
Italy. Plate I., fig. 5 shows a 14th century dovecote at Boos near 
Rouen, w^here the brick panels are treated in a diversity of ways 
by arrangement of bricks in patterns and by (he use of bricks 
of several colourings. 

Revival in England. —War and commerce were the two chief 
factors in the introduction of brick into England in the mediaeval 



Fig, 2.—EXAMPLES OF EUROPEAN BRICKWORK. AT TOP; DIAPER PAT¬ 
TERNS FROM CHATEAU D'AUFFAY, NORMANDY. CENTRE AND BOTTOM. 

FROM DOVECOTE AT BOOS MANOR. ROUEN 

jx'riod. English knights who captured and occupied castles in 
France returned to England and built similar castles for 
themselves—fretjuently in brick. Tatlershall Castle, Lincoln¬ 
shire, c. 1431-4CJ; Caister Castle, near Yarmouth, built after 
1424, and Hurstmonceux Castle, Sussex, 1445-46, are notable 
instances. Whilst there can be no doubt that these po[)ularizL'd 
brickwork as a building material, its re-introduction into England 
was of earlier dale and wms actually due to commerce. The 
Hanseatic League, originally an association of merchants, became 
a federation of great cities of the Baltic and Low Countries; just 
that area where (he scarcity of stone made brickwork universal 
for buildings. The origin of the Hanse is remote and unknown. 
Lubeck. the printijial Hanse city, was founded 1143. There, at 
(Juedlinburg, and elsewhere in Prussia brickwork of the 12th cen¬ 
tury is found. Norwich, Lynn, Boston and Hull were amongst 
the League towns in England, and, of these, Hull was the most 
important. Wherever the Continental agents of the League settled 
they seem to have introduced the art of brickmaking and building. 
Hull was a centre of these activities; by 1303, the corporation 
hud its own brickyards, from which it supplied bricks. War 
between the League and England hindered development, but when 
in 1474, its privileges were restored there was a marked impetus 
given to building with brick in eastern and south-eastern counties, 
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m certain districts of which brickwork almost entirely superseded 
stone.. It must be remembered that this brickwork was not con¬ 
fined to mere building of walls. The most remarkable East 
Anglican churches, castles and halls, in which the use of brick 
included every current elaboration, were erected between this 
date and the Reformation—a period of 50 or 00 years. Of these 
Oxburgh Hall, Norfolk, i4S>’; Gifford’s Hall, Suffolk, early i6th 
century; St. Andrew’s Church, Sandon, Essex, c. 1502; Layer 
Marney Hall and Church, Essex, c. 1520; Hampton Court Palace, 
r. 1520; Sutton Place, Guildford, Surrey, c. 1523, and Little Leez 
Priory, c. 1539 (Plate I,, fig. 3) are conspicuous instances. The 
character and appearance of brickwork of this period (early i6th 
century) are clearly shown in Plate I., fig. 6 of the porch of 
Pebmursh church. 

Thus example and instruction provided by settlers from the 
Continent, together with the impulse of fashion set by great and 
powerful lords, were the primary causes of the re-introduction of 
brickbuilding in England. It is ciuestionable, however, whether 
these alone would have been sufficient to establish the art had 
other necessary factors been wanting, for it is rather owing to its 
inherent qualities and to convenience that brickwork has so firmly 
established itself in i)ublic favour. Reference has been made to 
the fact that scarcity of stone in the Low Countries encouraged 
the use of brick there, and for the same reason it became almost 
exdu.sivcly used in some districts in England. Mention should 
also be made of the convenience of handling bricks, the dimen¬ 
sions of which, though varying slightly at different periods and in 
different parts of the country, were such that a bricklayer could 
pick up a brick with one hand and use the other to spread mortar. 
A further recommendation of brickwork was its durability. Sound, 
well-burnt brick, set in good lime mortar, will resist the weather 
for centuries, ev^en in the English climate; indeed, the limit of 
its resistance has not yet been reached, for brickwork built over 
600 years ago is still sound and likely to stand as much longer, 
providing no more destructive agency than Nature attacks it. 

Modern Brickwork.—Although brickwork con.struction is 
often found cheaper than building in stone, the wide.s[)read belief 
that it is “common” or inferior to stone is incorrect. It is actually 
superior to stone in strength and in durability, whilst in form, 
colour and texture good brickwork is unrivalled. Just as the 
builders of castles in the 15th century chose brickwork and even 
introduced the art of brickmaking into the country to obtain it, 
so Cardinal Wolscy and Henry VIH. employed it in building 
Hampton Court Palace (upon which they s{)ared no expense) ancl 
Sir Christopher Wren used it for his addition there, associated 
with stone; at Christ's Ho.spital by itself and at Morden College 
with painted plaster; all the.se with a view to securing results 
which could be obtained in no other way. The Georgian archi¬ 
tects continued these themes, until, towards the end of the i8th 
century, stucco gained favour and brickwork, though still em¬ 
ployed, disappeared from view. During the dreary mid-nineteenth 
century, which the French so happily term “L’Epoque du mauvais 
gout,” yellow brick was largely used to build unlovcdy square 
houses and more unlovely eccentric ones. This continued up to 
the third quarter of the igth century, when a brick revival took 
place, following the publication of G. E. Street’s “Brick and 
Marble Architecture in Italy,’’ in 1855, the chief effect of which 
was an eruption of “Venetian” doorways and windows in gauged 
red brick. Contemporary with and following him, William Butter¬ 
field indulged in riots of coloured brick disposed in patterns and 
in “Gothic” devices, some of which (as the Rugby school build¬ 
ings) earned the description of “streaky bacon” architecture. 
Alfred Waterhouse was also tempted by the facility of the ma¬ 
terial to indulge in remarkable feats of elaboration in brick and 
terra cotta, as at the Natural History Museum, South Kensington, 
completed 1880. Such extravagancies were followed by natural 
rc-action, their ultimate effect was to discredit brick as a building 
material, and imitation of the Butterfield and Waterhouse eccen¬ 
tricities by every suburban villa-builder completed the degrada¬ 
tion of brickwork. This was further precii)itated by the associa¬ 
tion of brickwork with the Gothic revival, when architectural 
fashion turned to the Renaissance manner as the only one suited 
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for buildings adapted to modern requirements. Meantime two 
architects were producing works which had lar-rcaching efleiis 
upon design, and, incidentally, upon brickwork design. Nonn.in 
Shaw' was the pioneer of the revival of traditional anhitectural 
design; Philip Webb of the appreciation of use of materials It 
was only necessary that the right ways should be indicated, for 
to no building material were .such attitudes of mind more applic¬ 
able than to brickwork. War, economy and consequent restric¬ 
tions have necessitated pruning brickwork of all but essentials, 
and the tendency is now to depend upon colour and texture—com¬ 
bined with good proportion rather than uinm elal)oration ot d('tail. 

BRICKLAYING 

Certain essentials in building good brickwork are;—.Xccuracy 
in working to ensure a perfectly horizontal bed and (hat walls are 
vertical, or, if the outer face is liatlered (slojn'd), that tin- angle 
of the batter is maintained. A bricklayer usually first builds up 
the quoins (angles of building) six or eight courses high, and hav¬ 
ing got these absolutely true he proceeds to lay course.s the w'hole 
length of wall between. For the quoins he uses his sepia re. .s[)iriL 
level and plumb to ensure accuracy and then stretches a line the 
exact height of the next course he has to lay for the whole (listame 
between the quoins. Bricks arc laid with the frog (the hollow on 
one side of the brick) ui)i)crmo.st. It is essential that all joints 
should be filled with mortar (“well flush up the cross joints”), 
otherwise the work will be weak. This is so obvious as to appear 
unnecessary to mention, but bricklayers habitually neglect to flush 
up and that this mu.st be done has to be impressecl frecjuenlly upon 
the foreman. In dry weather bricks mu.st be wetted. Men will 
not dip them into a bucket of water as they lay the bricks because 
this makes their hands sore. It is usual, therefore, to pour water 
over bricks before they are laid or to do so on each course, as 
laid. Neither method is entirely satisfactory but either is belter 
than perfectly dry bricks, which absorb the moisture from the 
mortar before it has set, so that it never rc-ally unites with them. 
In wet weather brick.s should be protected from exce.ssive rainfall 
or this will protract the .setting of mortar and work will not be 
ready for succeeding courses when it should be. Brickwork must 
not be carried up too (juickly lest the work should settle and so be 
out of plumb, for this reason it is usual only to curry up work 
three or four feet at a time, and to do so evenly all round the 
building. 

Mortar.—Good brickwork implies good mortar, whether of 
lime or cement. If the .sand used is not clean and sharp, or if it 
is earthy the mortar will not be strong. Lime mortar sliould la; 
used within ten days of mixing; cement mortar sh(.)uld be mixed 
in small quantities and used within half an hour, (^’cc Mortar.) 
The effect of frost upon mortar that has not had time to set hard 
is to destroy its properties. The exact degree of cold at which 
bricklaying should be stopped de])ends upon several factors, but 
the addition of a proportion of unslaked lime (the amount of 
which will vary with the degrees of frost registered) will enable 
work to be continued for some time, (ireen brickwork may be 
protected; but the perfunctory protection afforded by laying 
empty cement bags or a tarpaulin over newly built work is neg¬ 
ligible. 

Bonding.—Bonds arc the arrangements of bricks by which 
each l)rick overlaps another by a quarter of it s length or 2'4 inches. 
Bonds arc recognised by the arrangements they pre.si nl on the 
faces of walls and frequently the sub.stitution of one bund for 
another may enhance the appearance of brickwork without im¬ 
pairing its strength; although the primary object of bonding is to 
secure the greatest possible strength to the structure-. Only four 
bonds arc commonly found in England. They are English, I lcmish, 
Stretching and Flemish Garden Wall bond.s. The first three are 
used for buildings, the last one for single brick (gin.) walls where 
both sides of the wall are seen. There is no reason, save lack of 
enterprise, why other bonds should not be employed. In fig. 3 
bonds arc illustrated, the arrangement on face and return walls 
being shown in each, together with a short definifion to assist in 
di.slinguishing one from another, English bond, which consists of 
alternate courses of headers and stretchers, is regarded as the 
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.s(r()n«:cs( of all Knplish Cross bond and Dutch bond arc merely 
variations of it : U'caj for an unbroken wall surface, they proriuce 
a inullitude of little crcjsses, which form a pleasant variaticjn but 
too nuu h of whi( fi i.^ disir<-s.sing to the eye Memish bond con¬ 
sists of alternate heaclers ancl stretchers in the same course, and is 
interior in every respect to I^n^^lis^l bond, thcju^h preferred by 
those who strive alter “neatness “ It was introduced into this 



Tiq. 3—rngtisti Botirt hns atturnato c;(iur«i'6 of tinaduri, and stretchers. In 
Enollsh Cft>ss Hond stri’tohors break joint, riomish Botrd has altornato 
stretchers and headers. In Heading Bond, all bricks are headers except at 
the aooin. In Strolching Bond, all bricks aro stretchers, except the alternate 
headers of Ihn (iiioin. In F'lernish Garden Wall, three stretchers, then one 
header In every course; in English Garden Wall, three stretching courses to 
each heading course. Monk Bond has two stretchorj, then one header 

country ahoul ifi.io; not liy William HI., as often stated, Ihouph 
by the end of the 171I1 century it h.id almost entirely supplanted 
Km^lish bond. Heading iionci is obx iously w'eak and is only used 
w'here slrc'ngth is not rec|uired and tor curved walls. Stretching 
and I'acing bonds are list'd for walls of only half brick (4Un.) 
thickness. Both are ugly and it is .surprising they shoulc'l be 
tolerated. 

Flemish Harden Wall or Sus.sex bond consists of three 
stretchers to one header, reix-aled in the same course and, as 
stated above, is used for oin. walls. The reason is that, owing to 
the uneci’eal shrink.agt' of bricks in burning, lengths may vary as 
much as ijin, and some' heaclers in single brie k walls built in Knglish 
or J'lemish bonds would projec I beyond others, protiiu ing an un- 
ecjual and lumpy surface by using Harden Wall bond fewer 
header.s art' nec'ded. and these .irc' picked out to one length before 
building is begun luiglish Hardt'ii Wall bond eon.sisi.s of three 
(oursi's of sirc'tcht'rs to each course of headers. In the North of 
I'aiglancl tive courses of stretchers go to one course of headers and 
this is also the practice in the United States, where this bond is 
called conunon Itontl. Like Flemish Harden Wall bond, bricks of 
even length are picked out for the header courses before the work 
iiegiris Father of these Garden Wall bonds may be used instead 


of Stretching or Facing bonds for half-brick walls (e.g., the out¬ 
side skin of a cavity wall). The additional cost, if any, is trifling, 
for the header.s W'ill be half bricks (.Miap headers) in .such walls 
and there arc always some broken bricks which can be used up. 
The improved appearance by comparison with Stretching Bond is 
remarkable. 

Yorkshire or Flying Bond has no practical value. It was in 
vogue at a time before lionding was thoroughly understood in 
England. Monk Bond consists of two stretchers and then a header 
throughout in the same course. It is the bond used for centuries 
in Northern Hermany and Scandinavia. Over a large wall surface 
it produces a. scries of chevrons five course's high—a pleasing 
variation which is not worrying to the eye. By modifying it, and 
using headers with burnt ends (grey ends), vertical bonds may be 
produced, but these will be referred to later. 

Types of Brickwork. —Engli.sh brickwork may be clividecl into 
three di.stinet types;— 

I. The Tudor, Plate II., fig. 7, in which the Itricks arc rough in 
form, are twisted, are irregular in outline ancl are built with joints 
from 'j to ijiii. thick. The.se bricks vary much in colouring and 
include plum reds, yellow reds, browns and bluish greys. Few 
modern tittempls to produce Tudor Itrickwork include all these 
characteristics, yet no brickwork is so gener;dly admired as the 
old. 2. The i8th century brickwork, Plate H., fig, 5, a type which 
actually came into fashion in the latter part of the 17th century. 
'Uhe bricks are regular in size and form, with sharp arrises (edgt's ); 
they are built with joints never exceeding lin. (often only .jin.) 
thick, and the bond is usually Flemish, Bricks vary with the clays 
of the loctility in which they arc made, from deep ri'd to the yellow 
.'ind grey slocks so largely found in London. 3. Hauged brickwork. 
Plate IP, fig. I. Somelimc's whole fronts art' built in this manner, 
hut usually piers, panels and tlressings. The bricks :ire rubbed 
exactly to one size' ancl ])c'rteclly smooth on fate', with .sharp 
arrisc's, and tht'V are built with vt'ry thin joints (or y’,-, 
in.) with lime-putty for inorliir. If jiidit iously employed such 
brickwork has very high value. Its application may lie sec'u in 
the [Mirtion of a |)ilaster in Plate IL. tig. 5. The earliest gauged 
work (gauged-ntea.sured ) in England is al)out 1630. Plate IL, tig. i, 
of a window and pilasters at Kew Palace, is dated 11)31. The 
work is gauged but not with that fine accuracy shown in the 
capital and wall behind in Plate 11 . fig. 6, which is from an example 
which represents the highe.st attainment yet achieved in this kind 
of brickwork. 

Joints and Pointing.—Stronger ancl belter work is obtained 
by leaving a rough flush joint or by striking a joint with the 
trowel at the time when bricks are laid than by raking out joints 
j'in. and pointing afterwards; though the latter course ensures a 
more regular and I'ven appt'arance. For the Tudor tyfic of brick¬ 
work. Plate IL. tig. 7, the mortar of joints should be left full and 
sc|u«'ezed out by pressure when laying the bricks. 'Hu* supc'rtluous 
mortar will fall off itself under influence of the weather, leaving 
a natural surface. If there is any cement in the mortar, or if 
for any reason a more formal joint is required, the weathcr- 
stnifk joint is best. This is a method which makes the bricks 
of the ujtix'r course throw a slight shadow and water does not 
lodge on the lower course as wht'n struck the wrong way. Also, 
when wrongly .struck, water penetrates above the joint which 
frost disintegrates. Old brickwork may have to be re-pointed. 
When this is neces.sary, the joints should he raked out much 
dc'eper than :|in.. which is usual, i^in. is not too much. Objection 
is sometimes taken to the struck joint for repointing iSth cen¬ 
tury type of brickwork, where the edges of bricks are worn and 
broken and where it is desired the wall face should present a neat 
ancl formal appearance. In such circumstances tuck pointing is 
employed, for which the raked-out joint.s are pointed flush with 
the wall face in cement or lime mortar and the whole coloured 
evenly with copperas and coloured pigment, or the whole wall is 
rubbed over with a piece of soft brick to the colour required. 
While lime putty or black stopping is then applied to a fine joint 
which has been rakecl out in the new mortar and by means of a 
straight edge and jointer and (rimming with a frenchman (a tabic 
knife with the point turned up at right angles) a white joint 
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^in. wide and projecting Jin. is formed. Recessed, keyed, bastard- 
tuck, and other joints are seldom used now and are not to be 
recommended. 

Hollow Walls. —I'ig. 4 shows a section of a small country 
house built with hollow external walls, instead of a solid wall. 
Two 4Un. walls arc built 2.',in. ajiart and are tied together with 
wrought iron metal ties. I'he effect is that only the outer wall is 
exposed to wet, the air in the cavity acts as a non-conductor and 
(onscquently the inner wall is warm and dry. \arious forms of 
iron lies are made and some architects prefer glazed brick lies, 
but the iron ties arc most used. At least two are built into every 
super yard and one to every uin. height at openings. The section 
shows the usual practice of brick con.struction. On the concrete 
foundation are the stepjied footings of brick. Under the floor is a 
layer of concrete, on which are the sleeper walls, consisting, in 
this (ase, of two courses of brick 
4,Un. wide, betw(*en which the 
dam|)-proof course of the inner 
wall is continued across to the 
wall on the other side of the 
house. On these sk'eper walls the 
lloor joints rest. Moisture })ass- 
ing through the outer wall falls to 
the bottom of the cavity and is 
pre\ ented so.aking inwards or up¬ 
wards by the daini)-proof course. 
tJpenings at the sides of wiit- 
dows are sealed with pieces of 
slate in cement 0\-er the win¬ 
dows .sheet lead is built into a 
joint of the outer wall and carried 
upwards across the cavity into a 
joint one course higher up in the 
inner wall. This i)revents mois¬ 
ture from the wet f)rickwork 
soaking down through the wa)od- 
work of the windows. The cavity 
is ventilated by air inlets passing 
through the outer wall. It is 
im[)ortant that no fr.agments of 
mortar should be left which 
would bridg(“ the cavity, for they 
would conduct moisture to the 
inner wall. Such iiin. hollow 
walls are more stable than gin. 
solid walls because they have a 
broader base but would not be 
permitted in London as substitute 
for the latter, so that there a 
4\in. outer and a gin. inner wall 
would be rec^uired. Hollow walls 
effect economy in ex!>ensive facing bricks, as common bricks can 
be used for the inner wall and only half the number may therefore 
be rec^uired for the half brick outer wall. 

Arches.—Any arches that are built in stone may be carried 
out in brick (srr Arch), but the forms mo.st used are segmental, 
semi-circular and straight. The segmental and many semi-cir¬ 
cular arches are built of ordinary bricks (not voussoirs), the dif¬ 
ference between the curves of rxtrados and intrados being taken 
up in the joints, which are wedge-shaped. Other semi-circular 
arches arc carefully gauged. Straight arches (which must be 
built of gauged voussoirs) used over window and door openings 
are better built with a slight rise. Even a Un. rise in a 3ft. open¬ 
ing avoids the appearance of a sagging lintel, which is not only 
unpleasing but may cause fracture of the arch in course of time 
should the mortar have slightly deteriorated. Even a slight rise 
increases the strength. 

Corbelling and Chimney Caps. —The projection of brick 
corbelling is limited by (i.) the thickness of the wall—but equal 
corbels on each side of a wall will balance each other—and by (ii.) 
the tailing-in (the securing of the wall end of a brick). For excc.s- 
sive projection, as for brick cornices, extra long bricks may be 
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FIG. 4 --SECTION OF BRICK CAV¬ 
ITY WALL. WHERE BUILDING ACTS 
REQUIRE WINDOW FRAMES SET 
BACK TO SHOW 4'2-IN. REVEALS 
Flat, gauged brick arches and pur¬ 
pose-moulded brick-on-edgo sills are 
seen In brick of brighter rod than 
used for the walls 


specially made, but skilful men work wonders with bricks of 
ordinary dimensions, as in the cornices above and below the 
window in Plate II., fig. i. 

A common form of corbelling is in construction of chimm'V 
caps, of which an infinite number of well designed edd examples 
exists. With thin bricks and a large shaft, jirojeciions may be as 
much as or more than i Un. each course If the sh.ifi i> slight or if 
the bricks are thick. :|in. projection may be loo gre.it 'Ihe old 
builders seem to have worked less by rules th.m b\’ trial and 
exjH'rience, and until a ca)) has been prowd satisfactory on a 
shaft of certain jiroporlion.s it is wise to proceed in the s.ime way 
and see at least half a cap built up as a (rial. The protiles given 
in tig. I are all of old caps. Plate IP, fig. -y sliows a it'th century 
chimney having detached, octagonal shafts. 

Chimney Breasts and Flues. —The isometric dr.twing, tig 5, 
shows the treatment of these on each side of a 1 I Imii k p.irly wall 
between two hou.ses. The descriptive lettiTing is self explanatory. 

Brick hrcplaces are more in keeping with the ‘'f.irmhoiise'' 
type of room than in association witli highlv finished interiors, 
such as panelled rooms, white-painted woodwork, and dainty wall¬ 
papers. It is (juestionable whether bricks used for tireplaces 
should be smaller than 7X3',xi4 inches. 'I'he effei t of very small 
briiks and of patterns worked with iheces of plain tile is loo 
finicky and restless to be satisfactory. 

Gauging, Moulding, Cutting, and Carving are the higher 
branches of the briidelayer's art; mastered by fiw, though many 
attain some skill in the first three. Allusion h:is been made already 
to gauged work, for wdiieh bricks are cut with hammer and 
bolstiT (a heavy chi.sel) or with a saw (the blade of which is 
formcKl of twisted steel wire siretehed in a frame) and lini.shed on 
a rub stone of eoar.se, slutrj) sandstone. Siieeial bricks, iailed 
rubbers, are generally used. They contain a large proportion of 
.sand and are easily worki cl. Much of the moulilc-d work in 'rudor 
limes was c ut l>y hand ("axed " was the term, bec ause the brit k 
axe, now obsolete, was the tool employed) and ordinary bricks 
were picked over to find those whiih were, not soft, but less hard 
than the bulk of a making. The method of working varies will) the 
nature of the design. A lem])Iatc‘ (jiaitern outline) is liisl made 
out of card or a thin piece of wood. 'I’his is laid upon the lirick to 
be cut and its outline scratchi'd in deeply. 'Phe superlliious por¬ 
tions are then cut off (working from outside inwards) with the 
sculeh, which is a light hammer having (hisel-shaped he ads which 
can be changed. Some skill is reijuired to gej round [lieces of 
stone w'hich have been incorporated in thi“ brie k and (‘xamination 
of old moulded brieks shows how' the cutter worked. If necessary 
the work is finished off with a rasp, licit a good workman, now, as 
in Tudor limes, will finish his work with the ehisid-edged tool. 'I'he 
window in JMate II,, tig. 4, has all its mouldc-d bricks cut by 
hand. The treatment of the intersection of transom and imillioiis 
is jiarticularly interesting. Bricks for rutting should not be made 
with frogs, for often the cutting will exjuise thf‘ cavity. Even a 
simple mullioned window may rt'quire a dozen clilferent temiilates 
and as many shajicd bricks to be cut. Where there are many win¬ 
dows or w'here large numbers of each brick are required, it jiays to 
have the bricks "purpose-moulded” in specially madt- moulds by 
the brick-makers, but these never have ipiile the .same cjiiality of 
form and texture as when cut by hand. During the lOtli century 
many chimney shafts were constructed of circular and octagonal 
sections, embellished with spirals in great variety and with diapers 
of many patterns, some in jiurpose-moulded lirick but most cut 
by hancl. 

Brick Carving. —This is rarely done now, yet it is easy and 
decorative. The practice is to liuild up a block of soft (rublier) 
bricks with very 'thin joints and to carve the completed iilock 
in situ. The arms of Henry VHI. are carved over the archway of 
the gatehouse at Blast Barsham Manor House, where, however, 
(he brick is in lumps four cour.se.s high. Date II.,fig. i .shows carved 
Ionic capitals and a carved keystone to the window arch, while 
Plate II., fig. 6. is of a beautiful Corinthian capital of gauged brick 
c.irved. Modern W’ork is less ambitious but has taken the form 
of sw'ags of fruit or flowers, cartouches (bearing a monogram or 
date), and other enrichments commonly associated with stone. 
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Tonis for (arv'ing in brick are simple, consistins; of a chisel, a bent 
screw, and a piece of wire pauzc to put over the thumb, with 
which (o rub away the s(jft brick. 


BMCKWOKK 



or Terr 



Fig. 5.—examples of chimney breasts in part wall 


Diapers and Patterns. —These were favourite devices of 
French builders of the 15th century, the patterns in various 
coloured bricks being derived from the mediaeval Italian work 
and their influence is seen in contemporary buildings in England, 
though not equally varied. Fig. 2 shows some French examples. 
There was a revival of this use of dark headers in iSth century 
brick buildings in England, usually by picking out the headers 
w’hich had grey ends and building these so as to produce hori¬ 
zontal or vertical bands. Also by building all headers in Flem¬ 
ish bond, an evenly chequered wall surface was produced. Such 
restricted methods were often pleasing and more satisfactory than 
the florid 15th and j6th century treatment. The secret of good 
results in the use of grey headers Ls to pick out and use only the 
soft greys, not the very dark ones. The effect of the latter may 
be seen in the school buildings at Rugby, which no one would wish 
to imitate. Strap-work as shown in the panel Plate II., tig. 3, is 
another excellent form of pattern making. 

The nature of bricklayer’s wmrk varies from the roughest wall¬ 
ing to that requiring great care, but in estimating for any work it 
has alway.s been necessary to compute what a man should produce. 
The compilers of old price books based their figures on what a man 
would average on ordinary house building, taking one kind of 
w'ork with another but excluding special works such as gauged 
w'ork, tuck i)ointing and fancy work. Men were expected to erect 
their own scaffolding in the time reckoned, and the working day 
w'as ten hours. 

In 1667, 1,000 bricks daily for one bricklayer and his labourer. 

In 1703, 1,000 do. do. do. 

1,200/1,500 by exceptional men. 

173.1 a.s in 1703. 

1740. 1,000 bricks daily for one bricklayer and his labourer. 
1,500 if all work was common, rough walling. 

1.S35, 1,000 bricks daily for one bricklayer and his labourer. 
The modern equivalent, for an eight-hour working day, should 
be Hoo bricks daily. 

As many as 809 bricks were laid by one man in an hour at 
Treeton, York, in 1924, and at Rotherham, in April 1927, William 
Millies, a foreman bricklayer, laid 1,121 bricks in one hour—a 
record not likely to be broken. The work was of the rough 
kind, which writers quoted above reckoned should lie done at the 
rate of 1,500 daily. Such concentrated effort, assisted by materials 
being placed by a staff of labourers, hears little relation to daily 
work but does suggest that, given bricklayers having the will to 
do more, much might be done to assist output by arranging work 
and materials conveniently. Detail photographs of the actual 
operations show the work to have been done from scaffolding and 
to have been sound and good, as indeed competent eye-witnesses 
certified it to be; 700 bricks daily is the usual output in the 
district. 

Bibltogbaphy. —W. R. Jaggard and F. E. Drury, Architectural 
Building Construction (1922); C. F. Mitchell and others, Building 
Construction (1927) ; N. Lloyd, A Ilidory of Enfilish Bru kivork 
(1925), although a complete record of brickwork to the end of the 
Gcor^an period, it is so fully illustrated as to be comprehensible by 
any layman; M. B. Smith, Italian Brickwork (1929); B. Langley, 
The London Trices of Bricklayers’ Materials and H (1749), full of 
information about methods still practised. (N.L.) 

BRICOLE (a French word of unknown origin), a military 
engine for casting heavy stones; also a term in tennis for a side- 
stroke rebounding off the wall of the court (corrupted into 
“brick-wall” from a supposed reference to the wall), and in 
billiards for a stroke off the cushion to make a cannon or hazard. 

BRIDE, the term used of a woman on her wedding-day. It 
appears in many combinations, .some of them obsolete; e.g., 
“bride-bell” (wedding-bells), “bride-banquet” (wedding-break¬ 
fast). The bride-cake, or wedding-cake, had its origin in the 
Roman conjarreatio, a form of marriage, the e.ssential features of 
which were the eating by the couple of a cake made of salt, water 
and flour, and the holding by the bride of three wheat-ears, s^rni- 
bolical of plenty. 

In the middle ages the wheat-ears were worn or carried by the 
bride. It became the custom for young girls to assemble outside 
the church and throw grains of wheat over the bride. In time the 
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wheat-prains were cooked into thin dry biscuits, which were 
broken over the bride's head. In Elizabeth’s rei^n these biscuits i 
took the form of small rectanffular cakes made of eggs, milk, sugar, 
currants and spices. Every wedding-guest had at least one. and the 
cakes were thrown at the bride as she crossed the threshold. They 
were the forerunners of tbe modern wedding cake which assumed 
its glories of almond paste and ornaments during Charles II.’s 
time. 

Even to-day in rural parishes, wheat is thrown over the bridal 
couple with the cry “Bread for life and pudding for ever,” expres¬ 
sive of a wish that the newly wed may be always affluent. The 
throwing of rice, a vcr>' ancient custom but later than the wheat, 
is symbolical of the wish that the bridal may be fruitful. The 
bridv-cup was the bowl or lovnng-cup in which the bridegroom 
pledged the bride, and she him. The phrase “bride-cup” was also 
sometimes used of the bowl of spiced wine prepared at night for 
the bridal couple. Bride-javnurs (or bride-lace) were at first 
pieces of gold, silk or other lace, ii.sed to bind up the .sprigs of 
rosemary worn at weddings. Later these took the form of bunches 
of ribbons. Bridc^room-mcn, or groomsmen, represented a sur¬ 
vival of the f)rimitive days of marriage by capture, when a man 
called his friends to assist to “lift” the bride. Bridesmaids were 
usual in Saxon England. The senior of them attended the bride 
for some days before the wedding. The making of the bridal 
wreath, the decorations for the wedding-feast, the dressing of the 
bride, were among her si)ecial tasks. The senior groomsman (the 
best man) was the personal attendant of the husband. The bride- 
wain, the wagon in which the bride was driven to her new home, 
gave its name to the weddings of any poor couple, who drovx* a 
“wain” round the village, collecting small sums of money or 
articles of furniture towards their housekeeping. These were called 
bidding-weddings, or bid-aks. In Wales so general was the custom 
of “bidding-weddings” even up to the early part of the present 
century that printers kept the form of invitation in type. The 
bride's veil is the modern form of the fiammeum or large yellow 
veil which completely enveloped the Greek and Roman brides 
during the ceremony. Such a covering is still in use among the 
J ews and the Persians. 

Bibliography. —See Brand, Anliqvities of Great Britain (HazHtt’s 
ed., 1905) ; Rev. J. Edward Vau.v, Church Folklore (1894). 

BRIDEWELL, a district of London between Fleet Street 
and the 'rhames, so called from the well of St. Bride or St. Bridget 
clo.se by. Until the i6th century it was open ground, sometimes 
cultivated, sometimes waste, but Henry VIII built on it (i 5 i 5 “ 
c. 1523) “a stately and beautiful house,” where he entertained the 
emperor Charles V and his suite in 1525. In 1553 Edward VI 
made it over to the city as a penitentiary, a house of correction 
for vagabonds and loose women. Owing to this circumstance, 
other institutions of this character were frequently known as 
bridewells in England and sometimes also in the United States. 
I'he prison was closed in 1855. 

BRIDGE. The origin of the game of Bridge is very doubtful. 
It is sometimes said to have originated in Russia, but there is no 
satisfactory proof of that statement. It was first known under 
the title of “Biritch, or Russian Whist,” and this probably gave rise 
to the idea that it was of Russian origin, although, as a matter of 
fact, the word “Biritch” is not to be found in any Russian dic¬ 
tionary. Many years ago the Russians played a card game called 
“leralasch,” or “leralache,” which bore a close resemblance to 
short whist without a trump suit. From this arose the more 
scientific Russian games of “Siberia” and “Preference,” both of 
which had certain points in common with Bridge. 

There is no record of the transformation of any of these Russian 
games into anything approaching modem bridge. The game was 
probably of Levantine origin. It was certainly played 50 years 
ago in Eastern Europie, notably in Constantinople and in Greece, 
and, if there were any necessity to assign to it a definite national¬ 
ity, that honour must be awarded to Greece. There has been a 
good deal of correspondence in the newspapers as to the origin of 
the name “Bridge,” and some very fantastic reasons have been 
given for it, but the transition from “Biritch” to “Bridge” is such 
a very natural one that it is surely unnecessary to look any further. 


It is an old .story how Lord Brougham, who had recently re¬ 
turned from C'airo, went into (he card room ol the rortlaiul club 
one afternoon in the autumn of 181)4, and sal down to jil.iy 
whist. When it came to his turn to dt-al he omitted to turn up a 
trump card, and when his attention was called to it he said, ‘1 am 
very sorry, but I thought I was playing Bridge." “Bridge, ' they 
said, “what is that?” “What a pity you do not know' ithe replied, 
“it is the finest card game ever invented." As soon as the rubber 
of whist Wits finished the other.s asked him to show' them this 
wonderful new game. He did so, and they were so ihanned with 
it that, from that moment onwards, bridge beiarne (he standard 
game at the Portland club, which had always been regarded as the 
headquarters and the stronghold of whist. From the I’ortland 
club the new' game soon spread to other clubs, and wherever it was 
introduced there it stayed and flourished, so that in a very short 
lime it became practically the national card game of llritain. 
The idea that bridge was unknown in Britain till then is mistaken. 
It was unknown in London clubland, but it was regularly played, 
in private circles, many years before. 

it has been stated that the game was first introthiced into Brit¬ 
ain in 18S0, but there is no evidence of that. 'I'he first authentic 
mention of it is that, in the year 1886, a small pamphlet was pub- 
li.shed in London, entitled “Biritch, or Russian Whist.” It was 
quite a small affair, giving a very attenuated description of the 
game, but what there was of it, the method of scoring, and the 
laws as to declaring, etc., were almost identical w'ith bridge which 
came into vogue eight years later. There is a copy in the Britisli 
Museum (Press mark 7013 aa 51), and another in the Bodleian, 
and there are said to be one or two in privtite htinds, 

For a con.siderable time after the introduction t)f bridge in 
1804, it remained almost exclusively a club game. Men jflayed it 
at London clubs, or in their country hou.se.s when they were able to 
get up a rubber, but it was by no mt'ans the popular social game 
which it has since l)ecome. It was not until the h'ginning of the 
present century, in 1901 or 1002, that ladies discovered wh;it a 
delightful field of amusement and speculation was open to them. 
When once they realized the fascination of the game (hey adopted 
it as their own, and became even more enthusiastic about it than 
the men. There are many first-class women players. London is 
full of mixcMl bridge cluhs, am! th(*re an* many for wointm only, 
Whi.st and bridge arc somewhat on the same lines. Both are 
partnership games for four players, and the play of the cards is on 
similar lines, but there are two outstanding points of difference. 
I'irst, as to the trump suit. At whist this is arbitrarily dt'termined 
by the last card dealt, which the dealer turns up on the table. At 
bridge the trump suit is .selected by the dealer or his jiartner, with¬ 
out consultation, or they can elect to play without a trump {sans 
atout). The other point of difference is that, although there are 
four players, the dealer’s partner is always dummy, and takes no 
part in the play of that particular hand. Directly the first card i.s 
led, dummy’s cards are exposed on the table, and the duty of 
playing the two hands devolves solely on the dealer. The value of 
both tricks and honours varies with the trump suit. I'he game 
consists of 30 points scored by tricks alone. The score htis (o be 
kept on paper. For this puri)Ose scoring blocks arc providt'd with 
two vertical columns divided by a horizontal line. Tricks are 
scored below the horizontal line and honours above. The score for 
honours does not count towards winning the game, but as soon as 
the score of either side amounts to 30 or more, below the line, the 
game is won. At the end of the rubber the whole score, above and 
below, is added up, and 100 points are added to the winners of the 
rubber. A rubber is the best of three games. If (he first two are 
won by the same side the third is not played. 

Declarations can be doubled by the adversaries and redoubled 
by the declarers, but not beyond the point at which each trick is 
valued at 100. Doubling does not affect the score for honours on 
penalties. Eiach trick above six (“the bookcounts:— 

When spades are trumps, 2 points per trick. 

When clubs are trumps, 4 points per trick. 

When diamonds are trumps, 6 points i)er trick. 

When hearts are trumps, 8 points per trick. 

When there are no trumps, 12 points per (rick. 
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Honours consist of ace, king, ciucen, knave, ten in a suit decla¬ 
ration, and th(* four aces when there are no trumps. 

If a player and fiis [jirtner conjointly hold any three suit-hon- 
f»urs they settle twite the value of the triek; if four honours, four 
times the value; if five honours, live times the value. If a player 
hold^ four or h /e honours in his own hand, he scores ei^hl or ten 
times the value of the trick, and if when a player holds four his 
l>artifer holds the lifth they score nine times the trick value above 
the line. In a no trump ^ame three aces in the joint hands count 
30, four atc-s t ount 40, or lour in one hand 100 points. 

(In the (()ni[)let ion of the deal, the dealer must either make a 
(let laratioM or leavt' it to his fKirtru'r. A dec laration means that the 
dec larer contrac ts to win at least the ocld trick in a specified suit, 
or at no trumps. When the declaration is left the partnc'r of the 
dealer is olili^o'd to deilare sornelhiiiK—he has no alternative. If 
he has ;i had hand, he will naturally dc-clare spadt-s, as that is the 
cheapest clei laration he can make. If he has a Rood hand, he will 
dc-c hire no trumps. Whatever he declares the dealer will jilay the 
two hands; tlie p.iriner will put his cards dowm on the talile and 
hec ome dummy. Wide hc-ver side wins the odd trick or more scores 
tlie value- of it helow' the- line. It is quite iiossiblc for the adver- 
s.'iric's to win the R.ime on a dec laration hy the dealer. 

The* dc-c l.iration at hridRC affords an oiiportunity for the exercise 
of certain c|ualities whii h were never callc-d into use in the game 
ot whist. 'I he same leclinical skill is recjuired for the niaiiagemc-nt 
and play of the c ards in both gamc-s, but at whist the trunii) suit is 
fixed bc-fon- the start, whe-reas at bridge the result of the game will 
frecpienl ly depc-nd upon the judicious c-xerci.se of the right of 
choosing the trump suit. The most expensive-declaration being no 
trumps, when the* value of each trick is 12 points, or more than a 
third of thc! game, the first consideratiem of the dc-aler should 
alw.'iys be whether his hand is strong enough for this call. The 
game- of bridge owed a great part of its popularity to the no trumi) 
declaration, 'rherc is nothing quite like it. It was, of cour.se, 
unknown at whist, whic h, towards the finish, became almost more 
of a sc it-nce than of a siieculalive game, but here you have a strong 
dement of uiuc-rtainty and sjieculalion, which appeals strongly 
to the' mind of tlic- average player, and also it is so much more 
interesting to play the combincai hands at no trumps than in a suit, 
dec laration. 

The game' of bridge had a gre-at success in Britain for rather 
more than ten yc-ars, and then, just as suddenly and completely 
as it had killed whist, it w.is itself supc-rseded by its own ofispring, 
auction bridge. (.See Ai ction Bkiih.! ; C'o.ntkact HKinc.t:.) 

(W. 1 >,A.;'X.) 

.SVc also VV. Dalton, /?r/f/ge Abridged, or Practical Pridge (1901) ; J. 
B. Elwell, AdxHiiucd Bridge (1904). 

BRIDGEBUILDING BROTHERHOOD, a confrater¬ 
nity {b'ratrrs Ptaitijuc.s) (hat arose in tlu^ south of l-'rance during 
(he fitter p.irt of the i.'th century, and maintained hospices at 
the- chief fords of the princ ipal rivers, bi'>i(les building bridges and 
looking after fc-rries. The brotherhood was recognized by I’ope 
C'lenii-nt 111 . in i iSc). 

BRIDGE-HEAD (Fr. toic-du-pcml), in fortification, a -work 
dc-signed to cover the passage of a river by means of fortifica¬ 
tions on one or both banks. In a wider sense it is used to mean 
the- area occujiic'cl on the. far side of a river by' a protective de¬ 
tachment in order to cover effectively the crossing of the main 
body. :\s the jirocess of moving an army over bridges is slow and 
(onqilic afed, it is usually' necessary' to secure? it from hostile in¬ 
terruption, and the position constituting the bridge-head must 
therefore lie suffu ientlv far advanced to keep the enemy’s artillery 
out of range of the bridges. In addition, room is required for thc 
troops to form up on the farther bank. In former days, w'ith 
short-nuigo weapons, a bridge-head was often little more than a 
screen for the bridge itself, hut modern conditions have rendered 
necessarv far greater extension of bridge dc-fences. 

BRIDGEMAN, WILLIAM CLIVE BRIDGEMAN, 

1ST \'isc-ot NT ( iS64-1(>45 ), British politician, was born in London 
Dec. 31, iSb4, and educated at Eton and Trinity college. Cam¬ 
bridge. He became M. P. for thc Oswestry divi.sion in 1906. He was 
a junior lord of the Treasury in the first coalition Government 


and afterwards assistant director of the war trade department. 
L'nder Mr. Lloyd George he became successively parliamentary 
secretary to the Mini.stry of Labour (1916) and to the board of 
trade (1919) and was secretary of the mines department (1020- 
22). In 1923 he became an ecclesiastical commissioner. In the 
(..on.servative ministry of Mr. Bonar Law and Mr. Baldwin he wms 
home secretary. His action in ordering the deportation and intern¬ 
ment in Ireland of Iri.sh jirisoners in England was declared illegal 
hy the court of appeal, and an Indemnity hill was passed for his 
protection. Having become, in Nov. 1924, first lord of thc Admi¬ 
ralty in Mr. Baldwin’s second ministry, he revived the proposal for 
establishing a dockyard at Singapore. He was created a Viscount 
on June l i0-9- 

BRIDGEND, urban di.slrict, Glamorganshire, Wales, on both 
sides of the River Ogwr (whence its Welsh name Penbont-ar- 
Ogwn. Pop. (est. 1938) 10,560. Area, 1.9 sq.mi. It is an old 
agricultural centre on the fertile plain of south Glamorgan, and 
like mo.st bridge settlements, it seems to have grown np in two 
part.s—Ninvcastk- on the west and Oldiastlc- on the east of tla- 
river. In Newcastle tlu-re are ruins ol a i2lh century Norman cis- 
tle. The proximity of the high ground of central Glamorganshiie 
made the town a market centre where the [iroduce of the hills 
could be exchanged for that of the plain, and where, in the last 
lentury, the mining population of the Llynli, Garw and Ogwr val¬ 
ley's gathered to purcha.se (heir wrekly provisions. The town has 
a tannery and brewery, and there are britkvvorks and stone quar¬ 
ries. and much lime was burned in the neighbourhood. The growth 
of Maesteg limited Bridgend for a time, but (he ret(-nt growth of 
road traffic is tending to help Bridgend once more. 'I'herc- was no 
civil parish of Bridgend before 1905, when one was formed out of 
the parishes of Newcastle and Coily. It has a station on the 
G.W.R main line as well as conneitions with Barry, and the 
Llynfi and Garw valleys. It was sevi-rely affei led by the depres¬ 
sion of the 1930s, 30.4''r'. of the insured poinilation being unem 
ployed in May 1934. 

BRIDGE-OF-ALLAN, small burgli, Stirlingshire, Scotland 
Pop. (est. 1938) 2,891), It lies on the Allan, a tributary of 1 he 
Forth, 3 mi. N. of Stirling by the L.M.S, and L.N.E. railways, on 
(he wooded .slope.s of VWsterton and Airthrey hill, slieltered by 
the Oihils from north and ea.s! winrls. 'riu-re is a jiump-room and 
the Macfarlane musi-um of line- art and natural history. The in¬ 
dustries include cotton manufacture and paper-making. The 
Strathallan gathering, usually held in the neighbourliood. is the 
most po|)ular athletic meeting in micl-Scotlaxul. 

BRIDGEPORT, the leading manufacturing city of Goniu-cli- 
cut, I'nited States, and one of (he important industrial centres of 
(he country', on Long Island .sound, at the mouth of the Peciuon- 
nock river, about 60m. N.E. of New York (ity; a port of entry 
and the (ounly seat of Idurfielcl county. It is served by the New 
York, New Haven and Hartford railroad and by coasting 
steamers. A municipal airport is under construction. Thc are 1 
is 14-64 sq.mi. The population in 1920 was 143,555, of whom 
46.414 (s-'( > ''’^Te foreign-born white, including large numbers 
from .southern and eastern Europe; in 1940, 147.1.:!. 

The city has a delightful location. Be;irdsley jiarl: (i5oac.) 
contains beautiful rustic scenery ; and Seaside park extends nearly 
3m. along the sound. A city plan was prepared in iqiO. There 
is a good natural harbour, formed by the estuary of the river 
and two inlets called Yellow' Mill pond and Black Rock harbour. 
7’he commerce of thc port in 1939 amounted to i.oonujj tons, 
valued at $33,694,545. About 90Y is incoming tonnage, of which 
considerably over half is coal, coke and fuel oil, and most of the 
rest is pig iron, scrap iron, copper, sand. day. lumber and other 
materials required by the manufacturing industries. Thc 361 
factories within the city in 1937 had an aggregate output valued 
at $178.066,579—about i4V( of thc total for the state. Among 
the most important manufactures are firearm.^ and ammunition, 
.sewing machines, corsets, gramophones, aeroplanes, electrical ma¬ 
chinery and apparatus, drugs, plated ware, bronze, brass, iron, 
steel and numerous articles made of these and other metals. The 
a.ssesscd valuation of the property in the city in 1939 was 
$245,865,380. 
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The first settlement here was made in 1639. It was called 
Pequonnock until 1701, and then Stratfield. The borough of 
Bridgeport was incorporated in 1800; the town in 1821; the 
city in 1836. During the Revolutionary War it was a centre of 
privateering. P. T. Barnum, the showman, lived here after 1846, 
and did much for the improvement of the city. For many years 
it was the winter headquarters of Barnum and Bailey s circus 
and of Buffalo Bill’s Wild West Show. Elias Howe built a large 
sewing machine factory here in 1863. During the Civil War the 
city made trainloads of coats, fire-arms, and other supplies for 
the army, and in the succeeding decade it developed into an im¬ 
portant manufacturing centre, with a population in 1880 of 
27,643, which increased to 102,054 by 1910. 

At the outbreak of the World War large orders were received 
from the Allies for firearms, ammunition and other articles. 
Within two years (1914-16) the population increased 50%. 
Congestion in dwellings, schools, streets and trolleys became 
serious and there were numerous strikes. Production included 
2,000,000,000 cartridges, 1,218,979,300 rounds of ammunition, 
submarines, Browning guns, automatic rifles, anti-aircraft guns, 
projectiles, target shells, naval guns, and copper bullets. After the 
Armistice the industries readjusted themselves to normal de¬ 
mands. 

Bridgeport industries, organized for mass production, played 
an important part in defence production in 194»• 

BRIDGES, CALVIN BLACKMAN (1889-1938), Amer¬ 
ican genetician, was born at Schuyler's Falls, N.Y., on Jan. 11, 
1889. In 1912 he graduated at Columbia university where in 1916 
he received the degree of doctor of philosophy and was re.search 
assistant to T. H. Morgan during 1910 to 1915. From 1915- 
19 he continued his re.searches under grants from the Carnegie 
institution, of whose staff he became a member in the latter year. 
The chromosome theory of heredity and sex determination 
engaged his particular attention. 

His publications include The Mcchauistn of Memleluin Heredity 
(iQi.S); Svx-linkvd Inherituore in Drosophila (lyiO) ; Genetics of 
Dfosophila (1925) and a number of papers. 

BRIDGES, ROBERT (1844-1930), English Poet Laureate, 
born at Walmer Oct. 23, 1844. Educated at Eton and Corpus 
Christ! College, Oxford he afterwards studied medicine and 
became Consulting Physician at the Children's Hospital, Great 
Ormond Street, and assistant Physician at the Great Northern 
Hospital. In 1882, at the age of 38, he abandoned medicine. 
Tranu'thcus the Fire-Giver, published in 1883, could apix'al to 
few but scholars. Eight plays, Nero (part I), Palicio, Ulysses, 
The, Christian Captives, Achilles in Scyros, Humours of the Court, 
The Feast of Bacchus, Nero (part II) were issued between 1885 
and 1894. Demcter, a mask, was written for the undergraduates 
at Somerville College, Oxford, and acted by them in 1904. 

Dr. Bridges is to be found in a still more experimental vein in 
the poems in classical metre which he began to publish in 1903. 
There has never been an English poet, indeed, who has been more 
interested in prosody. In the lyrics collected in Shorter Poems 
(1890) he had fortunately shown that poetry was for him some¬ 
thing more than a prosodist’s laboratory. Here the artist lakes 
control of the scholar, and genius makes use of new measures, 
not for their own sake, but in order to pour into them the pure 
treasures of inspiration. In lyric after lyric—“A Passer-by,” ‘‘Lon¬ 
don Snow,” and “On a Dead Child,”—the novelty of the form, 
remarkable though it is, does not distract us from the vision that 
it reveals. Many of the lyrics of Dr. Bridges express a joy in the 
lovely things of life so pure and unclouded that, as we read, it 
seems never to have been expressed before. Even though the 
shadow of death and sorrow falls at times on his verse, the general 
impression his work leaves on us is one of serene delight. In 1913 
Mr. Asquith appointed him to the Poet Laureateship. Probably 
his anthology, The Spirit of Man, compiled during the War 
(1916), achieved wide popularity. His critical writings on poetry, 
language and pronunciation are both valuable and original, and 
he has written in the spirit of a reformer as a founder of the 
Society for Pure English. But his chief writings in prose are the 
two essays, Milton's Prosody (1887) and John Keats, a Critical 
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Essay (1S95), and The Necessity of Poetry, an Address (19181. 
In New Verse (1925) he tried new metres. He was awarded the 
O.M., June 3, 1929. In 1929. at the age of 85, Bridges published 
his last great jHiem, The Testament of Beauty, an ardent confes¬ 
sion of philosophical faith, written in "loose Alexandrine” metre, 
in which he aimed at reconciling scientific knowledge with tra¬ 
ditional belief. Bridges died April 21, 1930. 

BRIDGES. The function of bridges may be described as the 
starting of a stre.im of human traffic hitherto impossible; the sur¬ 
mounting of a barrier, the linking up of two worlds divided by a 
gulf. One such barrier, the great River Severn, has decided more 
than once the fate of England. Thus W'hen Margaret of Anjou 
had crossed to England, just as Edward was disbanding the last 
of his infantry after Barnet, she attempted to reach Bath, wbth 
Edward pounding on out of Cirencester. From then until the 
battle of Tewkesbury her movements were those of a person 
who is being chased in the direction of a wall in which there is 
a gale she cannot find. And eluding, feigning, doubling back, she 
was brought to a standstill at last and crushed against the barrier 
she had so desperately striven to cross and could not. In the 
early hours of May i, the king, having heard news of her west¬ 
ward march, ‘‘toke advi.se of his counsell of that he had to doc 
for the stopynge of theyr wayes, at two passagys afore namyd, 
by Glocestar, or els by Tewkesberye.” It w'as not only that her 
men were completely exhausted after their march; not only 
that the king was only half-a-dozen miles behind her, “evar redy, 
in good array and ordinaunce”; but at I'ewkesbury the river 
became two rivers, and having failed to cross thus far, how could 
she hope to do so thereafter? With the Severn on its right, and 
the Avon on its left, her army could only stand still and await 
the death-blow. 

Another drama of the same kind, and even more striking though 
it ended not in massacre but in withdrawal by sea, was set on the 
l)anks of the Chickahominy in Virginia during the American Civil 
War. After long delays General McClellan had succeeded in 
carrying his plan for an attack on Richmond. When at last his 
army had been transported to the peninsula it took two more 
months before they reached the Chickahominy. During that time 
the rebels had gathered thousands of recruits and an army of slaves 
was at work on entrenchments. Already the attack was weeks 
overdue; every moment wasted increased the exhaustion of the 
Northern troops and added to the enemy's strength. But for the 



The bridge over the river shannon at athlone. Ireland 


Chickahominy, Richmond might still have been taken and the 
subsequent history of the Civil War might have been .shorter and 
very different. Instead, the army, during another disastrous month, 
lay astride the river, unable finally to cross to this side or that, 
its ranks daily thinned by malaria and by the unaccustomed heat. 
If the whole of the men were brought across to the south bank 
the line of communication with Washington would be imperilled 
and the stores laid down further north almost certainly destroyed. 
Yet the army was too small to march on Richmond and leave a 
guard behind, while to have remained on the north bank would 
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have bifcn at ontc to acknowledge failure and defeat. Caught in 
the toil.s of the Chickahoniiny it could neither advance nor retreat 
and all the while the men knew that nothing could be mon 
frerilous than the immobility into w'lii( h they were forced by their 
enemy, the unbridged river. The line.s exicruled 20 miles on either 
side; and it is true that six or seven dilapidated bridges united 
them. But .six or .seven were not enough, and though other bridges 
were begun in the few plat es where a crossing seemed ajrproach- 
abJe, McClellan’s troops could never build so many that their 
movements would become rapid and secure. And so they were 
held until their danger became too great and began to close round 
them on every side, so that, they had to tight their way out of the 
trap into which they hatl so innocently wandered. 

d’he frustration of Margaret’s plan.s was due in part to the 
immediate action taken hy the king, w'ho turned the Severn into 
his most powerful weapon against her; the Chickahominy did its 
work unaided, which may explain hoW' the escape of the imprisoned 
armies was made iiossible. When man and nature work in alliance 
the result is usually more certain. The entra])j)ing of Simon de 
Monlforl at Kvesharn ( ould only have been contrived by a man 
completely familiar with the River Avon and its bridges and 
determined to use both the one and the other to their utmost 
capacity. W'ith half his army Trince Edward came rushing back 
from the disabling of coung Simon at Kenilworth while the other 
half inarched from Worcester in time to meet him at Evesham; 
and in order to make sure against Simon’s escape, each half divided 
again at carefully arranged points and united, the one at the m'xt 
bridge u))Slream (a couple of tnile.s away) and the olhc*r at Eve¬ 
sham itself, the cluko of Glou(ester’s division rejoining the 
northern forces by crossing Evesham bridge from the .south. In 
this skilfully planned matioeuvre the .Avon crossing.s were played 
against Simon as a hand at cards is played, one crossing after 
another bc'ing used and guarded like the opening and shutting 
of so many doors, and thus made to contril ute to the cumulative 
result that meant a sudden atid dec isive victory. 

Old Bridge Construction.—The history of all old bridges 
which have survived complete is one of almost continuous repairs, 
and the written records that remain tell us of the unceasing 
labours of those who rai.secl funds for their maintenance':. Without 
such vigilant care no masemry bridge, no m.itter how well built, 
wu.s likely to last mudi over a century. .Storm and Hood, .sun and 
frost, combining with the vibration of trallic, found a weak ]H)int 
somevvliere, and, unless the damage wms n'paired at once, it spread 
with startling rapidity. 'I’nie, in the niid<!!e ages, when the founda¬ 
tions of ;i stable civil government were only gradually being laid, 
builders made every effort to lessen the need for future repairs 
by designing their firiclges so (hat an injury would not spread 
c|iiitf so quickly. The piers were so heavily constructed that every 
arch rested in what was virtually an isolated compartmc’nt. But 
this device brought other dangens and drawbacks, to w'hich some 
reference must pre.sently be made 

The pounding of horses’ hoofs a])ove and of angry waters 
below were em-mies above all to be drc^acled. It is easy, when 
we con.sidcr these, to understand why the most perfectly pre¬ 
served and hence the most celebratcci of all Roman bridges in 
Europe should be not bridges properly speaking, but the aqueducts 
(hat carried their wMter supply across a valley. Many of the so- 
called Roman bridges in ;d! parts of Europe are not Roman bridges 
at all. Of the four in Rome itself, not one contains any masonry' 
(hat can with confidence be dated earlier than the beginning of 
the 15th century. A ruin .such as the beautiful .single arch over the 
Tiber at Narni, 50 from Rome, is much more likely to contain 
original stones. 

English Bridges.— -Engli.sh bridge.s liave hardly received their 
pro|)er regard, for the achievement they embody with such 
modesty is the result not of a single great effort but of centuries 
of unremitting labour; great though the effc»rt of building a bridge 
may have been, it is as nothing beside the efforts required to main¬ 
tain it. Towards the end of the 14th century. Londem bridge had 
attached to it a permanent building staff of a dozen car^winters and 
masons. Doubtless a great manj- more w'ere recruited in special 
emergencies, llie financial provisions which enabled these men to 


be kept at work have made the Bridge House estates committee 
(the survival of a governing committee set up at the end of Eliza¬ 
beth .s reign ) one of the wealthiest bodies of its kind in Europe. 
The first regular source of revenue enjoyed by London bridge were 
the rents of the houses and shops on the bridge, which in the 14th 
century amounted to £160 pc'r annum and in the i8th century to 
five times as much. But tolls were already being levied on pa.s- 
sengers, and landed property bequeathed to Bridge House was 
bringing in considerable sums ; a luc ky circumstance when wc re¬ 
member that in the last few decades of its long life the annual 
maintenance bill for Old London bridge was four thousand pounds. 
Other and smaller bridges did not present the same problem, but 
fc‘w of (hem wc-re fortunate enough to be filaced in the care of 
permanent officials at such an early date. Where no warden was 
appointed the resiKinsibilily had to be fixed somewhe^rc by law, 
and mediaeval records are full of inqui.sitions and disputes on this 
point. The case of the Long bridge at Shoreham is typical. The 
liridge bc-ing in a state of dangerous decay, the tenant of the ad¬ 
jacent land (which belonged to the archbishop of Canterbury) 
was adjudged responsible, and the bailiffs .sold his goods and 
chattels that the nt.*glecl might be made good. Most bridges, how¬ 
ever, were the subject of some kind of contract with Church or 
(ioverrimenl which made such hardships less likcdy (o befall a 
loeal citizen. The corporation of Berwick, for example, received 
Lioo p(‘r annum from the Crown for the maintenance of Berwick 
bridge, which still survives. No .single entry in the Scotch Ex- 
heciuer Rolls occurs more often than the words Ad SuActtl. {Ad 
Siistentacionem), under the name of a bridge. Since then, the age 
of modern local government has of course transferred all responsi* 
■ility to local authorities. 

Gateway Bridges. —Most bridges before the j8th century 
were furnished with a gateway which was built cither on one of the 
[)iers of the bridge or at one of thc^ approaches. These gateways 
liad a fiscal as well as a military use. and were often flanked by a 
ioll-hou.se. Only one example remains in the United Kingdom 
to-day, that which sits astride the Monnow bridge at Monmouth. 
:)ur co.K liing forefathers found (hem a serious obstruction and it 
is surprising to find even this one left. The toll-house on St. Ives 
t>ri(lge in Huntingdonshire no doubt had a gate in its day, but it 
;lo(‘s not stand beside it now. 

Age of Bridges. —So close is the connection between the gen¬ 
eral development of civilization and the development of its bridges 
hat we can best tell the age of a bridge by measuring its girth 
i)f ma.sonry. Sometime.s, but not often, a bridge or part of a 
tridge has a date carved on it; mure frequently there is some 
writ I (’ll record of building or repair work. Yet even where such 
records exist it is often impossible to sa}' whether the date they 
give is that at w'hich the foundations were put down and the arches 
irsl built. The gradual widening of the average span, and the 
gradua' narrowing of the average pier, give us surer evidence of 
:lat(.. in the British Isle.s, as Harry Inglis has pointed out, the 
arches start from the neighbourhood of 25 ft., the average span 
f those of Old London bridge, about the year 1200, to reach a 
:na,\imum of 75 ft. about the middle of the i8th century, when 
aiodern engineering had its birth, and since then the increase has 
irogressed in width with startling rapidity. The obstacle that the 
iridge presents to the water’s flow continually grows .smaller, 
jntil (he su.spension bridge leaves next to nothing standing in 
its way. 

The Nodal Bridge. —^Among the various parts played by a 
aridge in human history there is one which is greater than any, 
nd which strangely enough. requires that traffic on the river 
should be considerably impeded. This is the part of what has been 
described as a nodal bridge. A nodal bridge is one which stands 
at the point w’here a busy water-way is crossed by a busy land-way 
in such a manner that the two streams of traffic are mixed together. 
Most of the great commercial centres of the world owe their ex- 
lansion. if not their origin, to such a nodal bridge. It is safe to 
say that had there been no suitable site for a mediaeval bridge any- 
here between VVapping and Charing Cross, London as we know 
it to-day would never have existed. Moreover, if by some impos- 
iible anachronism Old London bridge had been suspended from a 
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FOUR ARCHED BRIDGES IN ENGLAND 
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Pi.vn III 



BRIDGES SPANNING RIVERS IN VARIOUS PARTS OF THE WORLD 

1. A sired bridoe lined with small shops I*' Kashmir, India 4. The Ponte Vecchio, ovci the river Arno at Florence, Maly 

2. A grass rope bridge over the Indus river in Tibet 5. Three-arched bridge over the Avon at Bath, England, built in 1770 

3. The Kapell Briicke, which wa» built at Lucerne, Switzerland, in the 6- Wooden-covered bridge over the Juniata river at Bedford. Pa., U.S.A. 

7. The Rialto, In Venice, an arcaded bridge lined with small shoos 
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Plate 



DRAWBRIDGES IN EUROPE AND AMERICA 

1. The revolving bridge at Bre&t, France, »howing pontoon footbridge 4. The “jack-knife” bridge act , the Cuyahoga river at Cleveland, Ohi> 

5. Third Avenue bridge c r the Harlem river, New York city, complete! 

2. Jacksonville. Florida. Bascule railroad bridge over the St. Johns river 1898 

3. Madison Avenue bridge over the Harlem river. New York city, ahown 6- Drawbridge across the canal from Monnickendam to Amsterdam, Hollam 
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CANTILEVER BRIDGES IN EUROPE AND AMERICA 


till' Qnt’ht'i I'ikIoc, I rtms'nij <hi- SI, L.Twrrruc tivor niiu' nilli's 

‘st (if (.fiii'lici . Ttw, tniddf. tirtvifig .1 ifi.iniU'l sp.in iif 1,800 fi'of 
fwccn iiici (i iifri',. w.ts i iiiiipli-tcd on Scpti‘ni|ioi 20, 1917, when 
’ 640 fdtif Mi'.iicndcd vp.in w,is (uing (in the ( jint ilcvcrs .iiicl boHcd 
.1 It-, (ill,.! (lout I,111. two MM'.nil, .ii.idcnts wtiuli (..lurrcct in 1907 
d 19 1(i (tilling ttic [ir !.■l•s'. ot ■ iM-.vt rue t lon, nci i“.utiitcd ( luinijcs tn 
I iMium.il dcMijn .(lid dcl,iycd t hi 1 nngilct n n nt ttic tindgc 

th'(H)hkti((iMc uiilwiiy iTidm-, 1 nivurij the Hwduin river at Poiigh- 
('(uie. New Yiirk, this reverve i .rriti lever Indge, 2,260 feet long 
it 2(10 feel fllidve (he w.iter, earriev tlie tiainv nf Itio erntral New 
ghiiut r.iilrnadv acriK-. the Kiutsnn, It was completed in 1889 and 
M.ilt m 1904 


3. Ttie QueenvlinrI) (.iiitilever luidge, which rrnsse.i; ttie East river hetwt 

Seenrut avenue, M,iii(iattan, and Long Island City, wifti sustaini 
towers on Blackwell's 'stand (now called Welfare Island) 

4. The Forth tiridge, crossing the Forth nvcM, in Siotland. at a po 

wt'ere the i hannel is divided liy ttic island of Iru tigarvle. Ttie t 
main spans of this eantilever bridge, completed tri 1889, are 1,7 
feet eaLh, the length is b,330 feet, and the extreme height of t 
towers above high WiOer is 361 feet 

5. The Outertiridge, crossing from TottenvilIc, Staten Island, to Pti 

Amboy, New Jersey, opened for traffic on June 29, 1928, The m; 
span, centre to centre ot piers, is 7S0 feet; the total length, pi; 
til pla:a. is 10.140 (eet. and the over-all width of the bridge is 55 f' 
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couple of piers as are several of the new bridges above West¬ 
minster, or if it had ot)ened itself to waterborne traffic with as 
much ease as the bascules of Tower bridge, the Port of London 
would never have attained its present rank among the harbours 
of the world. It was necessary that ships should come in on the 
rising tide and be arrested by a bridge whose piers were so wide 
that they dammed up the Thames like a millrace. And it was also 
necessary that from this last navigable point there should run 
roads linking north with south across the Thames. The road was 
not a wiile one, for when the great cross for St. Paul’s dome was 
cast at Mitcham there was not room enough for it to i)ass. But 
it was a road nevertheless, and from its marriage with the river 
all London has been begotten. 

,S(T VV'^alter Shaw Sparrow, A Book of Krid^ea; Christian Harman, 
The Bridge (1926) ; W. E'. Watson, Bridge Architecture (1027) ; .]. A. 
Waddell, Bridge Engineering (iqi6). (C. B.a.; X.) 

United States.—During the past century, the principal demand 
f(jr bridge construction w'as in connection with the building of the 
railroad transportation systems. At the turn of the century, many 
of the railroad bridges were being replaced or reconstauted to 
provide increased strength and clearance for the rapidly increasing 
size, weight, and .speed of locomotives and trains. Since about 
ipi5, however, there has been no further extension of llu' rail sys- 
lem.s, and the economic plight of the railroads has limited the 
improvement of existing construction. Instead, the phenomenal 
development of automobile traffic has created a new phase of 
bridge construction. From 8,000 automobiles in ipoo and 2,000,- 
000 in 1Q15. the number of automobiles and motor trucks in the 
r.S. has multiplied to 30,000,000 (1940). This rapidly increasing 
\oluine of highwa>’ Irafiic has resullctl in ;i demand for more and 
better roads and express highways, with the accomp:in\'ing neces¬ 
sity f(»r more and larger bridges; .and it has created both (Icmand 
and economic justification for bridges of unprecedented dimen¬ 
sions over crossings that previously had to be left unspanned. 

For spans of unusual magnitude and cost, al.so for interstate 
and international crossings, toll bridges have come to be the .solu¬ 
tion of the financing problem. Up to 1929, most of tln-.^e toll 
spans were built under private ownership, but the more recent toll 
bridges have all been built by public commis.sions or “bri<lge 
authorities ” I'oll bridges are financed, as a rule, by issuing 
revenue bonds whic h are secured only by the? prospective earnings, 
so that the user pays for them until they become free, instead of 
adding them to the general tax burden. The motoring public has 
thus secured the benefit of many needc^d bridge crossings where 
such facilities would otherwi.se have remained unattainable. Tlu-re 
were in 1940 over 400 toll bridge.s in the U.S,, representing a total 
investment of over $500,000,000; only about 200, amounting to 
$100,000,000, were privately owned. There were over 90.000 steel 
bridges (not counting timber trestles) on 240,ooomi. of railroad in 
the United States in 1940. The aggregate length of these steel 
railroad bridges was over 1,500 miles. The number of highway 
bridges in the U.S. probably exceeds 250,000 (besides ov'cr 2.000.- 
000 culverts) on the 3,ooo,ooomi. of roads and highways. The 
aggregate investment in these highway bridges is over $3,000,000.- 
000. 

Citie.s located at junctions of rivers are particularly dependent 
upon bridges for their development. The city of Pittsburgh has 
18 highway bridges and g railroad bridges spanning the Alle¬ 
gheny and Monongahcla rivers. In New York city, in a single 
day. over 480,000 automobiles and trucks cross the highway 
bridges entering Manhattan island,—300,000 on 12 free bridges 
(including 100,000 on the Queensboro bridge and 80,000 on the 
Manhattan bridge), and 180,000 on 3 toll bridges (George Wash¬ 
ington, Triborough, and Henry' Hudson),—besides over 2,000.000 
passengers on rapid transit trains and electric trolley cars. The 
Henry Hudson bridge (toll) carries 13,000.000 autos a year. 

The six longest spans in the world are in the U.S. (Golden Gate, 
4,200ft.; George Washington. 3,500ft.; Tacoma Narrows. 2.800ft.; 
Transbay, 2,310ft.; Bronx-Whitestone, 2.300ft.; Detroit Ambas¬ 
sador bridge, 1,850 feet). All of these have been completed or 
started since 1929. all are of the suspension type, and all are high¬ 
way toll bridges. The largest bridge project in the world to date 


is the Transbny bridge between San I'rancisco and Oakland, com¬ 
pleted in 1036. costing $77,200,000. Its total length of 8mi. in¬ 
cludes two joined suspension bridges of 2.310ft. main span each, a 
cantilever bridge of 1,400ft. main span, and other spans. A record 
foundation depth of 240ft. was reached for one of the piers. The 
world’s longest span is the Golden Gale Bridge, also at San Fran¬ 
cisco. completed in i9.>7 at a cost of $35,000,000. The main .span. 
220ft. above the water, is 4,200ft. between towers 74(dt, high 
The two iiuiin tables are 36) inches in diameter, the largest con¬ 
structed to date. 

The George Washington bridge, spanning the Hudson river at 
New York with a main span of 3,500ft.. was opened in 11)32 at an 
initial cost of $60,000,000. It has four main tallies, each 36 inches 
in diameter. Provision is made for 8 lanes of highway traffic on 
the present deck and for the future addition of a lower deck. 

It took 40 years (1889 to to increase the world’.s record 

span length from 1,700ft- (Forth bridge) to i,85ofL. (.'\mba.ssador 
bridge at Detroit); then, in the ne.\L eight years (1929 to 19371, 
in two leaps (George Washington bridge and (iolden (fate bridge), 
the record .sjian length wa.s more than doubled, from i,,8§ofl. to 
4,200 feet. Phins h,ive been jirefiaret! for the jiroposed X.irrows 
bridge (suspension) to sjian the entrance to New "N’ork harbour 
with a record-breaking span length of 4.620 feet, A generation ago, 
the feasibility of a .span of 3.ooofl. was seriously (|uestionecl; now 
bridge enginei'rs confidently agree that suspension bridge sjxins as 
long as lo.ooofl. are practically feasible, 

1( is significant to note that the cantilever bridge has yielded 
its previously claimed sui>remacv to the susjiension type- For 
spans exceeding .8ooti., and even for .shorter sjians, the suspension 
type is generally adopted a.s preferable. Both aesthetic and eco¬ 
nomic considerations have governed this change. 

Farly steel bridges of outstanding beauty are the Brooklyn 
bridge, the Washington Arch bridge over the Harlem river, and the 
Hell Gate Arch bridge. The most beautiful concrete bridges in 
the U.S. include the Ridge Road bridge. Rochester, N.Y.; Con¬ 
necticut avenue bridge. Washington; Walnut Lane bridge. Fhila- 
(lelpliia; Raritan River bridge, New Brunswick. N. J.; Rocky 
River bridge. (_'leveland. Tunkhamiock viaduct, Bcnnsylvania; 
Uolorado River bridge, Ausiin, Texas; C'apjielen Memorial bridge, 
Minneapolis. 
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The 16 largest suspension bridges in the world are in the U.S. 
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and Canada. .Sn- Tahlk /. 

The Sky Kiik- at the Century of ProKress Kx{)o.sition in Chicago 
(1933 and 1934 t v/as a suspension hridj'e of 1,850-ft. span, carry¬ 
ing 12-ton passenger cars 215ft. above the ground. 

With one exception (Forth bridge Scotland, 7,700-ft. span), 
the 27 largest cantilever bridges iti the world are in the U.S. and 
Canada. 

Of the 14 largest steel arc lies in the world. 9 are in the U.S 
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A iK'w t\pe of bridge recently developed is the Wichert continu¬ 
ous truss or girder, distinguished by (he ojien quadrilateral over 
the intermediate piers. The first application was the Pittsburgh- 
IJornestead bridge, over the Monongahela river, completed 1937, 
with 10 semi-Continuous arched trusses, including (wo spans of 
feet. 

Since then, 7 more Wichert type bridges have been built, in¬ 
cluding one over (he Susquehanna river at Havre dc Grace, Md., 
and onC over the Potomac river at Dahlgren, Virginia. 

The longest movable bridge sjians in the world are in the U.S. 
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Of the 6 largest concrete spans in the w'orld, 3 are in the U S. 

The 20 longcst-span simple truss bridges in the world are in the 
U S. (including one in Alaska ). (D. B. S.) 

BRIDGES: CONSTRUCTION. The design and construc¬ 
tion of a bridge involve a combination of science and practical 
knowledge to an extent not required in perhaps any other engi¬ 
neering work. Lavi.sh outlay of money and great accumulations of 
material in the structure itself will not necessarily result in a 



Fig. 1 - ONE OF THE SEVEN INDEPENDENT SPANS, EACH 416 FT. LONG. 
THAT MAKE UP HAWKESBURY BRIDGE. N S W., AUSTRALIA 

Strong and enduring bridge; the latter may. on the contrary, 
weaken it by the impo.sition of material in the wrong place so that 
the added weight does positive harm. This is particularly the case 
ill bridges of large .span, wdiich cannot be built without a thorough 
knowledge of the materials that can be used in their construction. 


TYPES OF BRIDGE 


All bridges belong to two main group.s, fixed or opening, and 
can be divided into the following types;— 


Fixed 

Indtpendent Span 
Continuous Span 
Arch 

Cantilever 

Su.qien.-^ion 


Opening 
Swing 
Itasi ule 
Rolling 
Vcrtual Lift 
Tran.siiorter 


Thi-rc are also bridges supported upon Hoating pontoons instead 
of upon solid piers, but essentially they belong cither lo the fixed 


or opening group. 

FIXED BRIDGES 

An independent span, one that reaches from abutment to 
aliutment, or pier to pier, without projecting beyond the supports, 
The stresses set up by its own weight, nr dead load, and by the 
loads that pass over it. or moving or live load, can be calculated 
with great accuracy, and it is then-fore known as a determinate 
structure. Bridges of this type usually consist of main girders 
placed below or above the platform they support, the girders 
having top ami bottom booms, either curved or straight, con¬ 
nected together by web systems of many different types each 
with its own advantages and name. The girders are proportioned 
so that the depth is usually from onc-cighth to onc-twcifth of the 



Fig. 2.—CONTINUOUS SPANS OF BRITANNIA BRIDGE, MENAI STRAITS. 
WALES. THE TWO CENTRAL SPANS ARE EACH 460 FT. LONG AND THE 
SMALLER PAIR. 230 FEET 


span, the greater the depth the stiffer being the girder. The top 
boom is in compression while the bottom is in tension, the web 
meiiibers being in tension {>r compression according to their posi¬ 
tion. The limiting .span for this type is about Soo feet. Fig. i 
illustrates llawkesbury bridge in Australia with seven spans of 
416ft. each. 

Continuous Spans, those that reach over more than one open¬ 
ing. usually tluec. They have the advantage of iieing lighter and 
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of being deflected less than independent spans, but the stresses are 
more diflicult to determine and great change of stress takes place 
in them if the supporting piers subside by even a small amount. 
While largely discarded in Europe, this type of bridge is being 
increasingly developed in America. However, in addition to the 
problems of stress, this tyjx* has the disadvantage of alterations in 
length, due to temperature, which are diflicult to arrange for. as 



PLETED 1932, IT IS ONE OF THE LARGEST ARCH SPANS IN THE WORLD 

thf'y represent the total variations of several openings. Britannia 
bridge (tig e), with two .spans of 4t)oft., and two of 230ft., is 
continuous over all three piers, and the expansion and contraction 
to be dealt with at each end amounts to a total of 4 inches. 

The Arch, iirobahly the most graceful type of all. can be 
constructed in many different materials. An arch usually consists 
of part of a solid ring or of a series of arched ribs, backed up by 
solid or open spandrils until a level line is reached upon which the 
floor or deck is constructed. The arched ring or ribs spring from 
sloping surfaces called skewbacks formed in the abutments and 
jiiers. The stresses in an arch are difficult to determine, and the 
calculations have to be based upon certain more or less arbitrary 
assum[)tions. With a view to making the structure conform with 
the calculations, especially in the ca.se of large metal ribs, round 
pins are inserted at the skewbacks, and in some cases at the centre 
as well, to ensure that the stres.ses pass through these points. 
Arches are known according to the number of pins, as no-pinned, 
two-pinned or three-pinned, and in the latter case the stresses are 
quite determinate. 

The usual proportion of rise of arch to span is about one-tenth, 
and the depth of the arch ring, or ribs, varies from about one- 



SPAN, 574 FT. LONG. IS MADE UP OF TWO CANTILEVERS. EACH OF 210 
FT. AND A SUSPENDED SPAN OF 154 FEET 

twenty-fifth of the span in the ca.se of masonry structures, to 
about one-fortieth in a steel rib. In all arches the arch ring is in 
compression under the permanent or dead load, but when heavy 
moving or live loads fiass over the bridge, reversals of stress may 
t.'ike jilace that may lead to the distortion and failure of the arch 
if these have not been allowed for in the design. Arches up to 
about 400ft. span have been constructed in masonry or reinforced 
concrete and, until recently, 6ooft. has been considered the limit 
for mild steel, but with the advance in the knowledge of the theory 
of striK ture.s, Hell Gate bridge, New York, with a span of 1,017ft., 
has been successfully completed, and Sydney bridge, Australia 
(fig. 3) with a span of 1,650 ft. was completed in 1Q32. Thi.s 
bridge is one of the largest arch-spans in the world. It was designed 
as a two-pinned arch and carries a roadway 57 ft. wide, together 
w'ith four railway tracks and two footpaths; its total width is 
160 feet. Its estimated cost was £4,200,000. 

In the United States increasing numbers of arch bridges, of con¬ 
crete or reinforced concrete, have been constructed since the 
World War, especially in connection with the development of 
streets and highways. Noteworthy examples are the Hampden 
County Memorial bridge at Springfield, Mass,; the Cappelen Me¬ 
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morial bridge at Minneapolis. Minn ; the Arroyo Seco bridge at 
Pasadena, Calif.; the P^t. Snelling-Mendota bridge in Minnesota; 
and the Memorial bridge at Wilmington. Di lawarr. 

The Cantilever lyjx.* is often adopted when large spans have 
to be constructed, the limiting size being as high as .ibout 3.000 
feet. The principle is that of two projecting arms re.uhing towards 
each other, the gap between their ends being bridged by means 
of an independent, or suspended, span. The weight of all these 
is balanced by projecting arms reaching shorewards ami amhored 
down. The stresses are quite determinate but, as in all large 
structures, the calculations are laborious and many secondary 
stresses have to be investigated. The eliect of wind on large 
.structures of this type is very serious and, in th<' I'orth bridge, 
with spans of 1.710ft., the amount of steel ])ro\'iiled to resist the 
stresses set up by this agency amounts to of the total weight 
of the cantilevers. Fig. 4 shows the cantilever bridge ;il Hudape.st 
with a main sixin of 574ft. made up of two cantilevers of 210ft. 
and a suspended span of i 54 feet. 

The Suspension, a type which lends itself readily to the con¬ 
struction of the largest spans, the theoretical limit being in the 
neighbourhood of 7.000 feet. Camden bridge over the Delaware 
river has been constructed wnlh a span of 1,750ft , ami a bridge 
of double this span has been commenced over the Hudson river 



BRIDGE. NEW YORK. EIGHT RAILWAY TRACKS. A ROADWAY. AND TWO 
FOOTPATHS ARE CARRIED BY THIS BRIDGE 

at New York. A su.spi'nsion bridge consists of steel wire roiies or 
steel Jinks of high ten.silc strength pa.ssing over lofty towers and 
anchored at each end. The platform for the roadway is suspendi.’d 
from the main ropes or chains by means of vertical ropes, and 
the change of form and swaying set up by moving loads is largely 
reduced by means of horizontal stiffening girders placed at road 
level. This type is not usually adojitcd for railway bridges on 
account of the changes of form that take place in spile of the 
stiffening girders. However, in large spans the inertia of the dead 
weight of the bridge is so great that this (iifficulty has been largely 
overcome, and both the completed large suspension bridges re¬ 
ferred to above, together with others of older date, have railway 
tracks on them. Manhattan bridge, New York (fig. 5;, constructed 



Fig 6.—swing spans: RODAH bridge. CAIRO. THIS SPAN GIVES TWO 
PASSAGES. EACH 65 FT. 6 IN. WIDE. THE CENTRAL SUPPORT TAKES UP 
VALUABLE WIDTH. 67 FT. 6 INCHES 


1903-g, carries eight railway tracks, together with a roadway 35ft. 
wide and two footpath.s. 

OPENING BRIDGES 

The Swing Span is probably the most u.sual tj pe of opening 
bridge, the structure being pivoted so that it revolve.s in a hori¬ 
zontal circle. The arms on each side of the pivot may be of equal 
length, in which case they balance each other, but if of unequal 
length, the shorter is provided with weights or kentledge until a 
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balance is reached. In romnion with all o{H,'ning bridges the mo¬ 
tive power may either be human labour or some mechanical power 
exert('(l by hydraulic or electric machinery. To reduce the ellort 
required, the weight of the span is u.mally carried by a number 
of radially set rollers runnmg on a linular track, the function of 
the pivot bein^; largely a cent ring (jrie The objeciion to this type 
of bridge is that the supiiortmg pter. together with its protective 
works, occupies a large amount of s[)ace and if, as is often the 
case, it I!- hnated in the <entre of a river, colli.sions with if are 
apt to take place, and in any < ase. valuable width is wasted The 



occupy litlln width in Ihn form, those; stuiwn bfino o«ch 10 ft. wide 

Kodah bridge at Cairo dig (>), lias a swing .span giving two open¬ 
ings of t>sfl tiin, eaih, hut it will be noticed from the drawing that 
as much as t)7lt. bin. is taken up by (he central support and its 
Ifroteclive staging 

The Bascule, a type consisting of one or (wo counter-wc-ighted 
lc.‘aves working on horizontal pivcjts. The Icciccs rotate through 
about <)()', and the suiiporting piers being on each side of the 
\vaterwa\, a c le.ir channel in the middle is providcal for IralTic 
The weight oi the leaves is of necessity concentralecl on the [livots 
or trunnions, and (his is a very serious m.itlcT iii large spans 'I'he 
dillutilly has, to some e.Menl, been got over by cmlnrging thejfivots 
until they ftre virtually wheel.s, as in the Schertzer lorm. but large 
corn ent rat ions of loads secmi to be unavoidable with this I vpe of 
bridge. In the case of (he nc'w .^c herl/er opening bridge at Queens- 
frrry, (Tiestc'i' (fig 7). the obstruction in (he river has been re¬ 
duced to (wo small fliers, each loft. wide, the ofiening leave.s being 
constructed somewliat narrower than the approach spans and 
rotating biic k on to them, 

The Rolling Type.—Here the moving span is mountc>d upon 
wheels or rollers (hat allow it (o lie moved bodily away from the 
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Fm. 8.— HOLLING SPANS' NEWPORT DOCKS BRIDGE. ENGLAND 
Thil bridge tpans a look 72 ft. wide, and it rolled into podtlon by hydreulic 
power 

Opening at right angles- to ii, but in order ih.il thi.s m.iy be accorn- 
(ilished, it must either be lilted vcrticidlv in order that it can roll 
back u[)on the approach, or the ajiproach must be lowered. This is 
a somewhat complicated arrangement, and not many bridges of 
this type ha\e been eonstructed. Fig S shows one of the few 
c.onstructec! in Great Britain .md situated at the Newport docks. 

The Vertical Lift Type.- Thi.s has many advantages, and 
(|uite a nmnher of bridges have been con'-tructed on this principle ! 
in recent \ears in the I iiited Stales Tlie weight of the bridge is 1 
taken by nuans ol wire rojx'S that pass over pulleys at the fop of 
tall towers and are then attached to counterweights. The height { 
of the towers is such that when the bridge is raised vertically in 
the manner of a lift, there is suftkient cleannire under the moving 
Span for the river trafhe to p;iss. .\s the weight of the bridge is 
balanced by the counterweights, the power required to open it is 


only that necccssary to overcome inertia, together with any friction 
between the guide.s fixed to the towers that also serve to keep the 
moving span in position. The bridge at Portsmouth, Me., U.S.A., 
( fig. 9), completed in icj.’^, has a lifting span of 300 feet, and the 
vertical clearance above high water when oiien is 150 feet. 

The Transporter Type, more an aerial ferry than an opening 
bridge. It consists of an overhead bridge supported on lofty 



Fig. 9 .—vertical lift span. 300 ft. wide, Portsmouth bridge. 

MAINE. U S A WHEN RAISED IT GIVES A CEEARANCE ABOVE WATER OF 
150 FEET 


tow'ers, there being a moving cradle on its underside. A platform 
levc-l with the banks of the opening is slung from the cradle, and 
on the cradle being set in motion the platform with its load of 
vehiclc-.s and passengers is ferried across the gap. Thi.s type has 
been adojifed arro.ss wide busy rivers or harbours where the cost 
of a high level bridge with long aj)proaches would be prohibitive, 
or where an opening span of a normal type would either be too 



obstructive or too costly. Ic.vamples are to be seen at Newport, 
Widnc's and Middlccsbrougli in (ireat Britain. M. .Arnodin in 
France has devotc-d much alteulion to perfecting this kind of 
bridge, and fig to represents one at Rouen erectecl by him. 

MATERIALS OF CONSTRUCTION 

The chief materials are limber, bricks, stone, concrete, rein¬ 
forced concrete, cast iron, wrought iron, mild steel and high ten¬ 
sion steel. 

Timber is now chietly confmed to temporary structures, except 
in deveIo|)ment works in new countries. In order to increase its 
durability, it is often impregnated with creosote. 


SCALE IN Feet 
r f y - ” 

Fig. It .—maidenhead brick bridge, great western railway. Eng¬ 
land 

The lEMins are each 18 ft. wide and the bridge it one of the largeet brick 
bridges In the world. tl was built In 1838 and it still used 

Bricks, if carefully seketed. ha\e a life of hundreds of years. 
They can, of course, only be used in compression, and the safe 
working stress varies from about 8 tons per sq.ft., in the case of 
the softer varieties, to i a tons per sq.ft, in the harder. The mortar 
I used in setting them usually consists of one part of Portland 
j cement to two parts of clean sand. The Great Western railway 
i bridge at Maidenhead (fig. n ) was constructed in 1838 by Brunei 
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with Iwo spans of i2Sft. each, and is one of the largest brick 
bridges in existence. The arches settled when the tentring was 
struck and doubts were expressed as to their stability, but they 
have stood the test of time well in spite of the fact that the 
weights of the trains passing over them have greatly increased 
since their completion. 

Stones.—The stone used in bridge construction ought not only 
to be strong, but it should also be able to resist the di.sintegrating 
effects of heat, frost, rain and vibration. The safe working stress 
in compression is about 20 tons per sq ft. for limestones and sand¬ 
stones, increasing to about 30 tons pi'r sq.ft, for granite and 
similar hard stones For arched spans up to about 200ft., stone is 
the finest material that can be emi)loyed. and the resulting struc¬ 
ture not only satisfies the eye hut, if supf)orted in solid founda¬ 
tions. it should endure for centuries with practically no upkeep. 
An interesting example is Waterloo bridge (fig. 12) which was 
completed in 1S17 to the design of Sir John Rennie, who was 
also responsible for London bridge and old Southwark bridge. 
It has nine arches of i2of(. span. The piers and abutments were 
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FI 6 . 12.—STONE BRIDGES: WATERLOO BRIDGE. RENNIES MASTERPIECE. 
LONDON COMPLETED IN 1817. IT CONSISTS OF 9 ARCHES EACH OF 120 
FT. SPAN 

founded on wooden platforms placed about flush with the bed of 
the river and supported on timber piles driven into the London 
clay. 

Concrete is an artificial material consisting of broken stone or 
other hard aggregate, mixed with sand and Portland cement. These 
constituents are mixed dry in various [iroportions aicording to the 
strength required of the resulting material, and water is added. 
A chemical change lakes place in the cement rendering it into a 
binding substance of very considerable strength. The usual work¬ 
ing stress allowed in compression varies from 15 tons jier sij.ft., 
for a concrete of one part Portland cement to two parts sand and 
four parts aggregate, to 5 tons [ler .sq.ft, in a mixture containing 
these materials in the proportion one to four to ten. 

Cast Iron was greatly used in the [last on account of its high 
compressive strength and resistance to corro.sion, but its weakness 
in tension led to its abandonment. In compression a working 
stress of 10 tons per sq.in is quite allowable on short struts, but 
in tension this ha.s to be reduced to tons per .square inch. The 
Wearmouth bridge at Sunderland (fig. T3) wa.s erected in 170^- 
and was one of the most daring structures ever erected in thi.s 



Fig. 13 —WEARMOUTH CAST IRON BRIDGE. SUNDERLAND. 1786 
The span it 236 ft. wide, and the roadway it supported by 6 catt Iron ribt 

material. It has a span of 236ft., and the roadway platform is 
supported by six cast iron ribs, each 5ft. deep but only 4in. wide. 
They were lightly braced together by cross-bracing and they safely 
carried the traffic. In 1859 Robert Stephenson inserted three 
wrought iron tubular ribs between each pair of cast iron ribs, 
and this composite structure is now being replaced by a steel arch 
of 375ft. span, but the original cast iron ribs are in perfect 
condition. 
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R^ci^forced Concrete is a composite material ot umsiruction 
in which the tompres.sive stresses in the members are taken up by 
the concrete, while in the parts subjected to ten.sion or shear, mild 
steel sections (usually round rods) are in.serteii to nsisi the tensile 
or shearing stresses to which the concrete itself can only offer a 
poor re.sistance. Heing a composite material, whose strength de¬ 
pends upon the correct position of the steel reinforcement, it 



scALt or rerr 


Fig. 14.—REINFORCED CONCRETE BRIDGE. STEIN TCUFEN, SWITZER- 
LAND 

The span here is 259 ft. wide. Reinforced concrete permits Ofnt:cful desions, 
but requires very careful supervision durinp construction 

nece.s.sarily fullow.s that, unle.ss the work at the site is kept con¬ 
stantly under obseiAalion, inrors tree]) in. I'he working stresses 
allowed are ib.ooolb. per sq.in. in tension in th(‘ stei'l, and (loolb. 
l>er s(j.in. in compressisin in the concrete of a proportion of one 
part of Portland cement to two parts of sanrl to four parts of 
aggregate, none of the latter being large enough to be retained by 
a mesh J in. square (fig 14). 

Wrought Iron. —The manufacture of this material as a 
reliable commercial product led to a great devrlopment in bridge 
construction about the middle of the last century, ns it i»crmitl(*cl 
the general adoption of types of bridge.s other than the archetl. 



perfectly sound 

'Vhe usual working stre.ssc.'- arc 5 tons per sq.in in tension. 4 tons 
per s(| in, in comiiression in short struts, and 4 tons ikt sfj.in in 
shear. Wrought iron has ;t greater resistance to corrosion than 
mild steel, and there are numbers of bridge.s that were constructed 
in this maierial almut 50 or (lO year.s ago that are still in good ton- 
difion. The ^^enai su.spension bridge (fig. 15) wa.s constrinted 
o\cr 100 years ago (1819-26), and apart from corrosion at one 
particular spot, the wrought iron links, of which its main chains 
are com|>o.sed, are still perfectly sound. 

Mild Steel led to another considerable advance, especially in 
the size* of (he spans that could be adopted economically The 
working stre.sses allowed are 8 tons per sf| in. in tension, 6^ tons 
per sq.in. in compression for short struts and 5 tons per sq.in. 
in .shear. I’he working strc.s.si-s in com[)re.s.sioM are usually based 
upon a formula that takes account of the column action in the 
member, a common form for comjiressive members with riveted 

end connections being 8 (t--' 00^3-) tons per sq.in., I being the 
'' r 

length of the member in inches, and r its radius of gyration, also 
in inches. The ultimate breaking strength of mild steel is usually 
specified as not to vary out.side the limits of 28 to 32 tons per 
sq.in with an extension of 20% in 8 inches. The chemical com¬ 
position must be such that on analysi.s it must not show more 
than 06% of sulphur or of phosphorus. 

The Quebec bridge (fig. 16), with a span of i,800ft., is the 
largest cantilever bridge in existence and is an outstanding exam* 
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file ol a iiKnlern steel .structure. It was opened in 1918 after 
the failure of one on the same .site which collapsed in 1007 while 
hcirift constructed. Misfortune doKged the second structure, as 
the suspended span fell as it was hein^ erected, owing to faulty 
erection details, hut the main structure was undamaged and a 
new suspended s{)an vva.', safely got into position. The rivxr can¬ 
tilevers and the sus[)ende(l span were constructed of nickel steel. 

High Tension Steel has been develo|)cd to meet the demand 
for still greater sjMn-s. The material it.self is more expensive than 
mild steel, hut the .idditional cost is largely counterhalanced hy 
the saving in the amount of steel reejuired. The increase in 



Fig 16.QUEBEC STEEL BRIDGE. CANADA. LARGEST CANTILEVER BRIDGE 

IN THE WORLD 

Tho main ipan 1,800 ft. wide; Uie Idndward cantilevers are of mild ttMl 
the riv«f caritlleverr and the eutpendod span are of nickel »teel 

Strength beyond mild steel has lieen obtained cither by increasing 
the projKirtion of carhon or liy the introduction of nickel, chro¬ 
mium or other mcliils In the former ca.se, the working stre.ss 
has heen raised to 9 tons per sci.in. in tension with a correspond¬ 
ing increase in corniiression :mcl shear. I'or alloy steels, such as 
nickc'l and silicon steels, llie figure is io-,s’ tons j)er sejuare inch. 
As w;is mentioned, nickel steel was used in the susi)endecl sj)ans 
of (,>uel)ec liridge, while' silicon steel wa.s used in the stiffening 
trusses of the Camden bridge-, i.jsofl. span, at Philadelphia, and 
the Hear mountain bridge-, i.h.U’fl span, over the llud.son. This 
material is al.so to he largely u.sed in the Sydney bridge ribs of 
sjtan 'rhe main membe-rs of the- Hell (late arch (fig. 17) 
at New York, span i.oi;!!., were constructed of high carbon 
steel. 

BRIDGE DESIGN 

Loads and Forces. —In designing a bridge the following loads 
and forces ha^'c; to be taken into account;—dead load, live load, 
impact, clefornialion .sfre.ssi-s, wind prc*ssiire, centrifugal effect, 
longitudinal forces, temperature effect and erection .stresses. The 
most important of these-, in the- case of bridges of moderate span, 
art- the dead and live loads and impact, 

The dt'dd loud is the weight of the bridge itself, together with 



Fig. 17.—-hell gate arch, high tension steel bridge, new york 

Conitructed of high carbon iteel, the span It 1,017 ft. wide 


any fixed loads it may have to carry. The live load is the weight 
cjf the traffic using the bridge. Impact is the additional effect .set 
nil by the live load clue to it.s six'ed. and it is usually allow'cd for 
by multijilying the live load by a factor based upon the s^xin. The 
deformation stresses art; those induced by change of shape in the 
.structure due to riveted and eccentric connections. The wind pres¬ 
sure is usually assumed as a moving load of 5olb. per sepft., acting 
on the exposed surface of the unloaded bridge. The leeward sur¬ 
face is also taken into account if it is distant more than twice 
the depth of the windward girder. With the bridge under live 


load, the wind pressure is reduced to 3olb. per sq.ft,, but the area 
is increased by the exposed surface of the moving load. This 
reduction is based ui)on the fact that the moving load could not 
reach the bridge at higher wind pressures than 3olb. per sq.ft, as 
vehicles are overturned at pressures in excess of that amount. The 
ccTitrifui^al effect is only taken into account in the case of a rail¬ 
way bridge situated on a curve. The lone,itudiiuil forces are those 
due to the tractive effect of the live load and the braking effect 
resulting from the application of 
the brakes. Temperature effect 
is (hat due to variations of tem¬ 
perature, the coefficient of expan¬ 
sion of mild steel being taken at 

1 inch for every' hundred feet 
for a variation of 40° F above or 
below the normal, which is the 
amount usually taken in tem¬ 
perate climates. Erection stresses 
arc those set up temporarily dur¬ 
ing erection and for w-hich an excess of 33% over the permanent 
stresses may be allowed. 

Straining Actions in a Beam. —^When a hori/.ontal beam AB 
(tig. I.Si is supported at its (wo ends .1 and B and loaded with a 
weight IF at any point C, the following actions are .set uj);—(i) 
A bending action, known as bending moment, who.se intensity at 
any point may be rei)re.sented graphically as a triangle with its 
apex at the load, and mathematically, as the reaction at A or B 
muitiidic-d hy (he distance to the point selected; i.e., BM at C - 

IFX - ~ XAC; and BM at any point D~W X - XAD. —(2) A 

A B AB 

shearing action, whose inlen.sily at any point may be represented 
grapliically by two parallelograms meeting under the load, and, 
mathematically, as ecjual to the reactions at .1, for the left-hand 
[larallelogram, and to the reaction at B for the right-hand; i.e., 

.Shear .1 to C = IFX and shear C to /^ = irx •—The maxi¬ 

mum bending moment occurs when IT is in the centre of the 
span L, i.e., when AC--CB and its intensity becomes 

If' C WL ... 

- ■X-~—; while the maxi- 

2 2 4 

mum .shear occurs when IF is just 
over A or B, when its intensity 
becomes IF. 

If (he load IF is spread uni¬ 
formly over the span (fig. 19), 
the bending moment may be rep- 
re.sentcd graphically by a para¬ 
bola and, mathematically, by the 
reaction at A multiplied by the 
distance to any point selected, 
less the intervening loads, multi¬ 
plied by their distance from the point selected, i.e., 

BM at C= -- X AC - f IFXX~-)- 

If Tt» represents the w'cight per unit of length, then \\' = v'L, and if 
X be the distance AC, then the foregoing may be w'ritten:— 

— Xx-wLX— X—= —(T~.v). 

2 L 2 2 

The shear may be represented by two triangles meeting at the 
middle of the span, where its intensity is zeru. and, mathemati¬ 
cally, as equal to the reaction at either end, less the portion of the 
load between the point selected and the reaction, i.e., shear at 




ff^X.'l C ^ 
AB 2 


'(7-4 


The maximum bending moment occurs at the centre where x = 


L 

2 
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j •, I • .1, f 

and its value is, therefore or 
is at the ends, and has the value —- or 


while the maximum shear 
ir 


Straining Actions in a Cantilever. —In the case of a can¬ 
tilever (fig. 20), with a load 11' at the extreme end, the bending 
moment may be represented by a 
triangle whose maximum depth 
is at the support, where obviously 
(he intensity is \VL, and the 
value at any other point is \V 
multiplied by the distance from 
IT to the point. The shear can be 
reprcsenteil by a parallelogram 
whose depth is equal to IV. If U' 
be spread uniformly over the 
span (tig. 21), (hen the bending moment diagram becomes a 
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Bending Moment diagram 


Shear Diagram 


parabola, the intensity at the support being 
load per unit of length is w. The 
value at any other point is the 
product of the loads to the right 
of the point multiplied by half 
the distance between the point 
selected and (he end of the canti¬ 
lever. 1'he shear gradually in¬ 
creases from zero, at the end, to a 
maximum of IT, at the support, 
and so can be represented by a 
triangle w-hose depth at the sup¬ 
port is equal to 11 ' or wL. 

Calculation of Stresses in a 
Girder — The bending moment Fig. 21 

(aused by a load, or system of loads, is resisted by the amount 
of material in the lieam, but this resistance varies, not only with 
the amount and strength of (he material, 
hut. with its shape or disposition. The 
moment of resistance i.s the summation of 
the products obtained by multiplying the 
strength of each small component of the 
cross section by the distance of its centre 
of gravity from the central or neutral axis. 
Fig. 22 111 the ca.se of a rectangular cro.ss section 

(fig. 22) width b, depth d, the moment of 
JuP 

resistance equals j - where / i.s the .strength of the material for 
unit sectional area. If h were reduced to -- while d was increased 



to 2d, the area of the cro.ss section would be the same, but the 

JnP 

moment of resistance would have increa.sed fourfold to /—. It 
is evident from this that the greater the -3 

depth, or the more the material can he kept 
away from the neutral axis, the stronger 
(he beam for a given amount of material. 

This i.s effected in practice by the u.se of a 
thin web with flanges top and bottom (hg, 

23). The web is of so little value in com- 
Viarison with the flanges that it is usually 
neglected in considering the moment of 
resistance which i.s then arrived at by multiplying the area of one 
flange by (he vertical distance between (heir centre of gravity. 
If -area of one flange, d distance between centres of gravity, 
and / be the .safe working stress of the material, the moment of 
resistance This can be equated to the bending moment, 

as they must be equal for safety, so that BM- moment of resist¬ 
ance—/ocf. To ascertain the sectional area of the flange.s, all that 
is therefore necessary is to divide the bending moment by the 
depth of the girder, multiplied by the safe working stress;— 

a = -jj -. The most economical depth varies from about one- 
dj 

tenth to one-fifteenth of the span. When the span exceeds about 



Fig. 23 
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50ft., a solid web usually becomes uneconomical, and it can be 
replaced by a system of vertical posts and inclined ties or struts 
These members can be arranged in various wavs, each tyi)e having 
its own name, such as Pratt, Warren, Linvillc, etc. 

The strc.ss in each member of such a lattice girder can be ob¬ 
tained either graphically by means of a stress diagram, or analyti¬ 
cally. The graphical method is a.s follows;—m;ike an outline dia¬ 
gram of the girder, or truss, as it is often called (hg. 24). using 
a definite scale, and letter each compartment according to Bow’s 


0 



Fig. 24 .. 

notation. Set out the loads below each other using any loiueni- 
ent scale (hg. 25). Calculate the end reatlions and mark them 
off on (he scale of loads. Tig. 25 shows a IVatt Iriis.s so trcalcd. 
The truss i.s in equilil)rium and consists of a .siTii-s of triangles, 
and, by a proposition in statics, the forces acting on these tri¬ 
angles can be represented by a closed polygon, each side of which 
is parallel to one force and represents the force in magnitude ami 
direction. From point P, draw /’A ])arallel to mernlier PA on the 
truss. From 0 draw OA parallel to member 0 / 1 . 'I’hese two lines 
intersect at 2I, and the sides of (he triangle 0 /M represent the 
forces (to scale) acting in members PO, OA and AP in magnitude 
and direction. The character of the force, whether compression 



Fig. 25 


or tension, can also be ascertained by noting the sequence of the 
reading of the forces. Taking the .sequence at point P, PA reads 
away from P; put an arrow on the truss diagram indicating that 
direction. OA reads towards P; indicate this with an arrow. Re- 
fjeat this later at each point and it will be found that arrow,s 
X indicate tension in the member and arrows <> indicate 
com])ression. Having solved tri¬ 
angle OP A, draw from point A a 
line AB parallel to member AB, 
and from (I a line QB parallel to 
member QB. The.se line.s AB and 
QB inferserl at B. and the sides 
of the polygon PABQ represent 
the forces acting in members 
PA, AB, BQ and load QP in mag¬ 
nitude and direction. Proceed thus until all the members of the 
truss have been dealt with. 

Analytically, the stresses may lie found as follows. Assume 
for simplicity uniform loadings at each equal panel p>oint (fig. 26), 
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then: A' ^[r f - • 'I'he .shearing; or verti(al forces must 

obviously be taken by the vertical posts in the truss. 

Stre.ss in J CJ - A' - (II' i IV { If'j - H' - iU' - 

j 

.St res;> in I)K ■ R - (lb f 11 ’) - ff ’ - 2 li' - i i It' 

stress in HC IT, as it i.s rnercl>' a hanger transmitting load W' 
1 o the jxiinl H. 

'Phe stres:i in the fliagonals is flue |<> their transmitting the 
verfi(al shearing torae^ in a diagonal diretlion from the bottom 
to the |oj> llieir v;dues will, iherclore, be thi: vertital slioar 

njulliplicd by , .. iihcarXsed?, if 0 be the 

length ol verlual po.^i 

angle of the diagonal niemliers to the vertical. 

U' 

.Stre.ss in A7 - - XsccB, 
stress iny^G'^ liU'XscC^, 

stress in y^/','- j J Il'X-secfy, 
st ress in . I yi .■till y^v(. 0 . 

d'he stress in the bottom llange /!( and <’y‘J*strc 8 H in ^lyt 
Xsinfy' tiU'secd. sinty ^ .:ti irtantt. 

The stress in the bottom flange IXj stress in .lys-b.stre.ss in 
yy/-Xsinft ;ill tanf/d jiU taiift oirtanfA 

'Phe .stress in the butloni flange (>1 - stress in .stress in 

D(jXs'uiO (dl tanfy I liirianf? xjll tanfy. 

'Phe stress in top flange RD stress in jy^>,.siiifi | stre.ss in 
yiyxi sinty--..ti II lanty f-.’i irtanff blPtanfA 

'J he. stre.ss in top llange />/■'.a. stress in /> 7 M stress in D(iX 
sin<y -nirtan/yi i^irtaii /ill laiifA Phe .stre.ss iji top llange 
/'/y -*-stre.ss in IJI' \ sires.s in /•'I siuO -/iICtiintl f .iU lanty SlI' 
tanty. 

The .stresses may also be obtained by Ritters method of sec¬ 
tions when a .section of a girder 
can he taken cutting only three 
bars In tig, cuts three 

Iwirs A.ssume that the forces in 
these bars are .r, y and c. 'Po the 
left of the sell ion there aie 
three e.\lernal fones, reaction I< 
and loads M'l and If: froduce 
the two force.s x and 2 until they 
inter,sect at ()uint C. Droi) .i 
IxTpenilicular from point (/’ to (he e.vten.^ion of force y at a dis¬ 
tance (I I'aking moments about (i and. siiue the truss is in 
equilibrium, eiiualing them (u zero.— 



A’v.k;- li t/;- \\ K(;~-yj 

,^iif x.^A.v; .dpy^; - irya; 

DR 


o. 

7iirtnnyy. 


Po lirul the value 
forces V and a meet; 


»t t:ike moments round imint J) where 


RXAR -U'C'IX 
^IW'X.XR- IVCK _ 
*. DR 


hirtanfb 


d o lind the value of c, lake moments about A after dropping 
a perpendicular of length I from J to extension of foree a • 


yd 


.r/d Tr.i(’Tir.iy-:-v</-o 
ir.K --’U'.K' 7 \ll tand/yA - ^ 
/ ^olCVo.sd 


If.K' 


- tilfseefy. 


Generally, if .s' is the .stress in ;iny bar and L the perpendicular 
(li.stame from the join of the other two bars cut In- the section, 
and M is the moment of the forces on one side of that join, then 
SL M. 

Influence*Lines are curves showing, for one component part 
of a beam or truss, the shearing force, bending moment, stress, 
deflection or .similar function for all positions of a moving load. 

Referring again to the simple beam, the bending moment dia¬ 
gram for :i load If at C indicates that the amount of bending at D 
is represented by the ordinate dd' (fig. 38). Similarly, if the load 
is moved to E, the corresponding bending moment diagram indi¬ 


cates the amount of bending at D to be dd". For a number of 
positions of the load, the amount of bending at D may be plotted 
as ordinates on a grajih who.se abscissae are the corresponding 
positions of the load. The resulting curve will be the influence 
line for the case in (jue>tion and as indicated on the figure. This 
particular influence line further 
indicates that for all jxisitions of 
the load there is induced a bend¬ 
ing moment of the same tyjie; 
and for a uniform load, the 
maximum bending moment at D 
would he attained by loading the 
whole span. More generally, 
where a moving load may induce 
either a positive or negative 
effect on a member, the influence 
line gives a ready means of show’ing w'here load .should be apjilied 
in order that the maximum possible effect may be attained. 

Calculation of Stresses in a Continuous Girder.—When 
girders are carried ioutinunusly over more than two supports, or 
where the girders, instead of miTcly resting, arc more or less 
rigidly built into the supports, the reactions of the supports can¬ 
not be established fiy the usual 
elementary methods. This is due 
to th(‘ fact that the continuity, 
or fiuilding-in fixity, alters the 
simple distribution of the reac¬ 
tions, The ihrorem oj tlirrr mo~ 
vjrnts supplies an equation en¬ 
abling the Iiending moments over 
the su])porls to be ralculated, and lienee the reactions may be 
determined. Fig. ?.() indicates the sp:ms of a continuous girder. 

'I'hr general ef|ualion for these two spans is;— 

,UpX.'„ + + /,) I M.yj, + 

Ip Iq 

Ctp + ■/;)=“ 

d/g, .IT;, Mr are the bending moment.s at P, Q and R respec¬ 
tively, .'Ip, A^ are the areas of the [lending moment diagrams on 
.^pans I,, and Iq re^iiei lively, due to the loads on these spans, the 
sjxins for this purpose being lon.sidered as separate independent 
spans, .v^, is the distance of the centre of gravity of Aj, from sup¬ 
port P. .r, is the distance of the centre of gravity of Aq from 
supiHirt R. E modulus of elasticity of malc’rial of girder. I - 
mornenl of inertia of girder. A,,. Sr are the distances which sup¬ 
port {K falls itr rises below or above supjiorts P and R resi)cctively. 

This eejuation is applied [o con.secutive pairs of .spans from end 
to end of the girder, and thus furnishes the necessary ecjualions to 
solve the bending moments over the suiiports. Of necessity the 
.section and modulus of elasticity of the girder and the relative 
deflection of the supports must be know-n l)cforehand. Accord¬ 
ingly. the design of continuous girders usually necessitates the 
adoption of trial and error methods before suitable sections can 
be chosen. Usually, the moment of inertia is assumed to be 
cemstant throughout the girder, otherwise the general equation 
requires consideralfle modiheation in detail. 

Calculation of Stresses in a 
Metal Arch. —The stresses in a 
metal arch are the same as those 
in the curved top member of a 
braced girder in which the bot¬ 
tom tie has been replaced by un¬ 
yielding abutments, and the web 
sy.qem has been omitted (fig. 
.to). If the arch is loaded uni¬ 
formly, the stres.s at the crown, or the horizontal thrust at the 

springing, is 77 = ^^^, where L is the span and R is the height or 

rise. The thrust in the arch at any other point is proportional to 
the secant of the angle a that a tangent line to the curve at that 
point makes with the horizontal, and its value is Hseca. 
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These values would be absolutely correct in the case of an arch 
of parabolic outline uniformly loaded, as i^s centre line would 
then conform to the outline of the bcndiiip moment diagram, and 
the thrusts would all be absolutely central. In actual practice an 
arch, even if parabolic in shape, is not subjected to a uniform 
dead load, on account of the varying dimensions and weight of 
the spandril filling necessary to secure a horizontal platform, and 
the arch itself is not rigid but elastic, and changes shape under 
the moving loads. The foregoing values for the thrust can, there* 
fore, only be looked upon as approximate and the stresses arc, in 
reality, indeterminate, except in the tase of the three-pinned arch 
where pins or hinges have been inserted both at the springings and 
crown. Many different mathematical studies have been made, 
based upon as.sumptions ns to the clastic properties of metal 
arches, or upon the theorem of least work. They yield approxi¬ 
mate solutions that, by repeated trial and error, give results within 
a close margin of each other, and permit the safe design and con¬ 
struction of arches of very large span, the most impressive 
example of which is the Sydney bridge coir.plctcd in 1932, 
with a span of 1,650 feet. 

Calculations of Stresses in a Masonry Arch. —As in the 

case of the steel arch, the masonry arch may be considered as the 
top chord of a bow-string girder, taking compnjssion and also 
sheer stress, the thrust from the skewbacks taking the place of the 
bottom chord tension member. For any loading, the bending mo¬ 
ment diagram, as drawn for the equivalent beam span, gives the 
ideal shape that ran be adopted for the arch. Since, however, the 
loading on a bridge varie.s, the best design for the arch is that 
which will most nearly follow the lines of thrust for all cases, and 
at the same time give as small bending action as possible. Many 
shapes have been adopted for arches, c.g., semi-circular, seg¬ 
mental, elliptical basket-handle, gothic. 

The most generally u.sed materials are brick, stone and concrete. 
None of these materials is a(ia()tcd to withstand tensile stress. 
The normal rule which automatically provides a factor of safety 
is that the thni.st should be confined to the middle third of the 
rib section. Thi.s implies absence of tension, together with the 
fact that the maximum stress never exceeds twice the average. A 
further implication is that the average; stress is usually low and, 
consequently, the dead weight of the anh increases rapidly with 
the span, thus severely limiting this type of construction for 
large spans. The great majority of masonry arches are hingelcss 
partly due to the fact that until recently the theory of the arch 
has not been fully understood. The accurate determination of 
stress where there are no hinges is extremely difficult, owing to 
the nature of the materials, h’or instance, w'hen mortar joints set, 
the consequent general settlement, though minute, may entirely 
alter the stress distribution. The introduction of reinforced con¬ 
crete into arch construction, with the consequent permi.ssion of 
tensile stress, has oijened the field considerably for larger spans. 
The largt.-sl reinforced arch which has been constructed, namely 
the Pont Adolphe, Luxembourg, has a span of 278ft., while the 
bridge at Kerwic k, commenced in 1925, includes a reinforced con¬ 
crete span of 361ft. 6 inches. 

Manufacture.—In the case of masonry bridge.s, complete detail 
drawings are prepared of every stone to be dressed, and these arc 
sent to the quarries from which the material is to be obtained. 
Each stone is cut exactly to size and numbered so that when sent 
to the site it fits accurately into place, allow'ance having been 
made for the joints and beds which are usually ^in. thick. For 
metal bridges, detailed drawings are made of each member, and 
lists of all the different materials recjuired sent to the rolling mills 
in the case of mild steel, or to the foundry in the case of cast 
iron or other castings. While this material is being prepared, 
the work is drawn out full size on the floor of a building termed 
the template loft. Here templates of thin wood or sheet iron are 
cut to the right shape, and holes are drilled through them where 
every rivet or bolt is to go. W'hen the material arrives at the 
bridge yard the templates are laid upon it, every hole marked out 
with steel punches, and the required shape and length outlined. 

After that, it is passed to the sawing, shaping, planing and 
drilling benches. It is then assembled into units and riveted 
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up. The units or members are assembled together temporarily to 
form complete girders to make certain that they fit each other 
proi)erly, and after being painted with identification marks, they 
aro dismantled and forwarded to the site. 

Piers and Abutments. —The supj»orls upon which a bridge 
rests are termed abutments in the case of those at the ends, and 
piers in the ca.se of those occupying intermediate positions. They 
may take the form of timber or concrete piles driven hard into 
the ground, or screw piles of cast iron may be used in soft soils. 
All these arc suitable fur light structure.s, but the most usual form 
of su[)port consists of a mass of concrete or masonry carried down 
to firm ground. The necessary excavation is done inside a tinil)cr 
or steel cofferdam, or box, to exclude any water that may be 
present and to hold Up the ground, the sides of the cofferdam being 
formed by rows of piles which are either drawn or cut off at a 
convenient level at the conclusion of the work. 

Another common form of support is obtained l>y sinking cylin¬ 
drical or rectangular caissons, and loading them with lem^xjrary 
weights or with the masonry of the pier or abutment itselL The 
ground inside the area of I bo enissun is exeavated by digging, com- 
IM'essod air being employed if necessary to keep the water out. 
Th(* weighted caisson keeps following the excavation down, and, 
when a satisfactory stratum is r(“aclied, the whole or rcanainrler of 
fh(; fai.sson i.s filled with concrete. If any doubt e.vist.s as to 
whether the foiindation.s are satisfactory, they are test-loaded 
by means of weights, temporarily placed upon them, erjual to the 
full load that (hey may ever have (o carry, and the subsidence 
is noted. In normal circumstances, the ct>s( of (he substructure 
and (he cost of (he superstructure should be aj)j)r()ximately (‘qual, 
and this serves as a useful dun k on the cfTiciency of the design. 

ERECTION 

Generally sixiaking, then; an* four ways of creeling a bridge, 
viz., by means of temporary staging, by cantilevering out, by roll¬ 
ing out or by floating out. The erection of a bridge very often 
involves some of the most dilTicult jxroblems in connection with 
the project. 

Temporary Staging is the most usual method of erection. 
The staging is arranged so that its up[)er surface conforms with 
the outline of the under surface of the bridge to be erected, and 
it usually consists of timber piles, each uin. square in cro.ss 



Fig. 31.—TCMPORARV STAGING. WASHINGTON BRIDGE, NEW YORK 


Tho st.'iolng coriiistt of lirnb*r pilot driven Inlo the around and brai;od by 
horizontal and di.iDonal nicmbort, th« whole conforming to the ihupc of the 
bridge to bo built. In thli brldQo. the ttaging utili2ed 1'/^ million cu. ft. 
of timber 

section, having a sharp point shod witli a cast iron .shoe, and driven 
sufficiently far into the ground to be ticcure against any under¬ 
mining forces, e.g., the scouring effect of the flow of any water 
that may come against it. The piles are spaced at such a distance 
ajrart (hat they arc sufficient to take the loads that will come upon 
them from the dead weight of the bridge as it i.s being erected, 
together with the necessary cranes, etc., described as '“plant.” 

After the piles ha\’C been driven, they are braccf! together by 
horizontal and diagonal members to ensure that (he structure 
will not sway or go out of shape. The top surface is decked over 
to form a supporting and working platform. After the permanent 
work ha.s been completed and is carrying its own weight, the 
staging is removed, the piles being either drawn or cut off flush 
with the bed of the river. Some stagings have to be of a very 
elaborate character, e.g., those used for the Washington bridge in 



BRIDGES: CONSTRUCTION 


136 

New V'ork 31), where i\ million tu ft, of timber were used 
in piles and hracirif^s. No seltlement or displacement occurred. 

Cantilevering out is adopted in cases where it is not pos¬ 
sible to employ a stai'inj', or where its use would be extremely 
ex[)ensive, for instance, where a wide and deep or a busy river 
has to be crossed. In such a ca.se the difliculties of erection may 
often control the whole de.sign of the bridge, ruling out what 


otherwise W(Jiild be a (heapirr and more convenient type, and 
(he bridge may have to be etecled by (antilevering out, i.r., c‘ach 
mtunber is bolted at one end, the other end projecting. The free 
end i.s then made secure by another member being added to tie 
it back to (he main structure. This proce.ss is rej)cated until by 
working from both sides of tht' o[)t‘ning to be spanned, the mem¬ 
bers meet in the middle. If (here is a central tower the j)rocess can 
be reversed, (he work proceeding from the centre of the river 
or gap shorewards, the only precaution to observe being that 
the members must be er(*( ted so that they balance each other, 
otherwise the whole structure might overturn 

The cantilever type of bridge, by virtue of its .shape and design, 
readily lends itself to this method of erection, which, however, 
can be applied to other types as well though temporary members 
have to be added. 'I'hc'se usually con.sist of a mast placed over 
each abutment with ties from the (o|) down to the shore, where 
an anchorage can be obtained, and to the projecting ends of (he 
work. Independent and continuous girders and arches have all 
been erected in this way, though in many cases they have to be 
.s|)ecially stiffened to resist the stres.ses temporarily set up during 
erection as (hey differ from (he linal stresses. In large structures, 
the changes of form, due to the stresses and to the temperature, 
have also to be taken into account and allowed for. One dis¬ 
advantage of (his method of erection is that it is diflicult to 
.supervise the men engaged in the work, and readjustments arc 
didu ult to make once a member is in position. Tig. shows the 
roadway and railway bridge, over the River Wear at Sunderland, 
under erection. 'The work was of a heavy character, the stresses 



Fig. 33 .—rolling out. grand fey viaduct, fribourg. Switzerland 

Thli bridge was first •ttembled and then rolled into iti final poiition 


in the temporary back stays amounting (0 1,200 tons, and special 
hydraulic ^acks, capable of exerting a force of 1,600 tons, were 
usc'cl for adjusting them so (hat the two halves of the structure 
were in perfect alignment and level when they met. 

Rolling Out is a modification of cantilevering out and can 
only be applied to independent and continuous spans. The bridge 
is constructed in some convenient position. Roller wheels are 
then placed under the completed w'ork or unit, and the whole 


pu.shed or pulled forward into its final position. A false nose is 
often fitted to the front end, so that a support on the opposite 
side, or on intermediate piers, can be obtained as soon as possible, 
and the rear end is loaded with heavy material to prevent the 
front end toppling over into the gap over which it is being pro¬ 
jected. Temporary stresses and change; of form have to be care¬ 
fully studied as in the cantilever method. In favourable circum¬ 
stances this is a cheap method of erection, and has the advantage 
that the actual assembling of the material can be kept under close 
observation. The viaduct at Grand Fey, Fribourg (fig. 33) was 
erected in this way. 

Floating Out. —The structure is first constructed on a staging 
or on some convenient site, and then transferred to floating pon¬ 
toons or barges jilaced alongside. At a 
period of slack water, the whole combina¬ 
tion is lowed to the site of the bridge and 
adjusted in line with the piers or abut¬ 
ments, but with a small vertical clearance. 
Water is admitted to the pontoons and they 
sink until the structure takes its bearings 
on the masonry, when the pontoons are 
withdrawn or the falling tide rclea.ses 
them. This method cannot well be adojited where there is a fast 
running stream or very short periods of slack water as any error in 
manipulating the pontoons might lead to the total collapse of the 
bridge. The operation was repeated many times without a hitch 
during the erection of the Tay bridge (fig. 34). The actual float¬ 
ing out of the 245ft. spans, weighing 514 tons each, and getting 
(hem into position occupied only four hours for each .span. 

DESCRIPTIONS OF SOME IMPORTANT BRIDGES 

London bridge was designed by Sir John Rennie and built 
during the period 1824-31. Its arches, of which there arc five, 
vary in size from 130ft., in the case of the side arch, to 152ft. 
for the centre. It was originally 54ft. wide, but was wiclt;ned 
(ic;o2-04) to 65ft. by carrying the footpaths on granite corbels. 
The bridge is of granite, and its total cost was approximately 
Xi,500,000. of which Xfig’.ooo w'as for the purchase of land. 

The I'orth bridge; has a total length of 5.330ft., made up of 
two cantilever spans of i,7iofl. each, two shore arms of 680ft. 
each, the remaining distance being occupied by steel towers. It 
cost £3,200,000, and is probably (he most impressive bridge in 
existence. It was designed by Sir Henjamin Baker, and was con¬ 
structed during the period 1882-8Q. The dear headway above high 
water is 150ft., and the towers are 361ft. high. The cantilevers 
project 680ft. and support su.spendc(l spans of 350ft. in length. 

The Camden bridge. Philadelphia, built over the Delaware, 
IQ21-26. at completion the largest suspension bridge in the world, 
has a .span of 1,750ft. It is 125ft. in width, and designed to carry 
a central roadway 57ft. wide with four railway tracks and two 
footpaths in addition. It is supported by two main cables, 3oin. 
in diameter, there being 18,666 wires laid parallel to each other 
in each main cable, The clearance above high water is 135ft. 
The bridge cost, with its approaches but without land, about 
$25,000,000, the total cost being nearly $35,000,000. It was de¬ 
signed by Ralph Modjeski and erected by a board of engineers 
under his direction. 

Xhe Hudson river bridge. New York city, was begun in 1927 
and is by far the largest span bridge ever built, having a span of 
3,500ft. and a width of 120ft. It carries four roadway lines and 
two pedestrian sidewalks. The roadway is 250ft. above the river 
and the clearance 213ft. The steel towers stand 600ft. above 
xvatcr. The total cost w'as about $60,000,000. The bridge may 
be enlarged to eight vehicular lines on an upper deck and four 
rapid transit tracks on a lower deck. 

The Tower bridge, London, was built 1886-94 at a total cost of 
X830.CX50. It has an opening span of 200ft. clear between the 
two main towers. The side spans are suspended from braced 
chains, whose pull is taken up by heavy masonry anchorages at 
the shores and by a steel tie concealed in the horizontal girder 
that unites the towers at a height of 141ft. above high water. 
The towers are of steel, faced with granite and Portland stone. 



Fig. 32. -cantilevering out. wear bridge, SUNDERLAND, ENGLAND 



Fig 34 . floating out, 

TAY BRIDGE, SCOTLAND 
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BY COURTfSY OF THf DEF-ARTMENT Of RIANT AND ■; T R1) f TO R E 5 F(tW YORK 


STEPS IN THE CONSTRUCTION AND ERECTION OF MANHATTAN AND QUEENSBORO BRIDGES 

Construction work on Manhattan bridge, completed in 1909, with terminals at Canal strict, Manhattan, and Nassau street, Brooklyn 
Construction work on Quecnsboro bridge, completed In 1909. and extending from Second avenue, Manhattan, to Long Island City 

1. Constructing the anchorage for locking cable ends 5. The Blackwell's Island (now called Welfare) span, in construction 

2. View showing cable construction and erection 6. An early stage of erection of cantilever section, from Blackwell's Island 

3. A section of the span in process of erection 7. Cantilever section at a later stage of erection (sre Fig. 1) 

4. Showing the cables and span of the bridge in place 8. View of cantilever section as it was nearing completion 









Br roii»rr‘!r or m TMt Amo smvn.t loipoaation u. J) r*''!- ^ 


THE DELAWARE RIVER BRIDGE 

1. The Dolaware River bridge, between Philadelphia. Pa., and Camden. 

N J.. the largest suspension bridge in the world at the time of its 
(■ornplctlon. in July 1926. It has a clear span of 1.750 feet be¬ 
tween pier hendlines, a gross height of 135 feet, with cables spaced 
R9 tent apart allowing for a six-lane roadway 57 feet wide, and 


two 10-foot walks. The actual cost of the bridge was $36,300,000 

2. Detail of bridge showing supporting section with steel and masonry 

construction 

3. Detail section of cable tower 
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Tlu‘ optninf; span consists of two leaves or bascules, pivoted at 
the faces of the lowers and counterwei^hted at their shorter end; 
they are o])erated by hydraulic i)ower and take about one and 
a half minutes to oiien fully. The bridge was de.signed by Sir 
John Wolfe Barry and his partners. 

The Newca.slle-on-Tyne bridge was begun in and was 

opened in the ;iutumn of 1928; it is the largest arched bridge in 
(Teat Britain. It has a span of 531ft. and a width of ()4ft. In'tween 
[)arapets with a headway for navigation of 84ft. The main arch 
springs from the (|uay levels on each side of the river, and is 
supported by coticrete abutments carried down to the .sandstone 


rock. The abutment towers have been designed to contain lifts 
for giving access from the bridge roadway to the (juays. The 
aj)proximate cost was £750,000 excluding land and projx’rty, whiJi 
brought the total amount up to about £1,200,000—little short of 
half as much again as the Tower Bridge. 

Alexander 111 . bridge, Pari.s, built during the period iSgf)- 
i(.)oo, is remarkable on account of the very flat rise given to its 
arch in order to provide easy gradients from the (juays on each 
side of the river. The rise of 20ft. yin. is only one-seventeenth 
of the .s[)an of 353ft. The ribs are of cast steel, and they have 
jnns both at the abutments and at the centre. 
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between aiKhorages. 

Hiiii.iuGKADiv.— M. Merrinian & II. S. Jacoby, A Text book on 
Roofs and liridftrs (jSnS-i<)i; H. G. Tyrrell, History of Hridy,c 
Iini;inerrtn^ (Chicago, lyii) ; Reinforced Concrete and Masonry Con¬ 
struction (iiju), eel. by G. A. Unol & W. S. Kiiine; J. Mclan, Theory 
of Arthrs and Suspension Bridges (Inin.s. from the Ilandhuch dcr 
Inf:enicur-ii iysenschaften), by Dr. Steinman (Ghicapo, 1913); J. A. L. 
Waddell, Bridfte liniiineerinn (1916); A. Morlev, Theory of Struc¬ 
tures (new jiici ed., 1918); flool and Kinne, Movable and Lotif’ Span 
Steel /Ir/f/c’Cj (nj .\0 ; J. Husband and W. Harliy, Structural Enyineer- 
mj; (3rd ed. rev., i().’4) ; T. ('. Fidler, A Practical Treatise on Bridge 
Construction ( <:th ed. rev., i9:!4) ; H. S. Jacoby and R. P. Davis, 
Touffdaliods of HridKcs and Buildings (jnd ed. loas); J. B. Johnson, 
C \\. Bryan and E. E, Turneaurc, The Theory and Practice of 
M<>dern Framed Structures (lotli cd. rev., iqj6) ; and VV. J. W'atson, 
Bridi’c Architecture (19^7). (D. .'\.) 

BRIDGET, SAINT one of (he patron saints of 

Inland, was born at Euihart, in county Louth, her father being 
a prince of l ister, and her mother a bondmaid. Bridget and her 


mother were sold to a wizard, who brought up the little girl, and 
on being converted by her to Christianity, gave her back her 
freedom. Thereupon she returned to her father’s house, where 
she gave so many of his goods to the poor that on her refusal to 
marry he tried to sell her to the king of Ulster. The latter was 
so struck by her piety that he freed her from parental control, 
and she founded a church and monaster>' at Kildare. She died 
on Feb. i, which is celebrated as her feast day. Under the name 
of St. Bride she became a favourite saint in England, and numer¬ 
ous churches w'cre also dedicated to her in Scotland. 

See the five lives given in the Bollandist Acta Sanctorum, Feb. i, i. 
00, 110, 050. Cf. W’hitley-Stokes, Three Middle-Irish Homilies cm the 
J.ivrs of Saint Patrick, Brigit and Columba (Calcutta, 1874) ; Colgan, 
Acta SS. Ilibernhe; D. O’Hanlon, Lives of Irish Saints, vol. n.; 
Knowles, Life of St. Bripd (1907); further bibliography in Chtrvalier, 
Repertoire des sources hist. Bio.-Bibl, (1905). 
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BRIDGET, BIHGITTA, OF SWEDEN, SAINT (c 

1302-1373), the most famous saint of the northern kingdoms, was 
the daughter of Birger Persson, governor and provincial judge 
of Uppland. In 1316 she married Ulf Gudmarson, lord of Nericia, 
and of her eight children, one became St. Catherine of Sweden. 
About 1342 she went with her husband on pilgrimage to St. 
James of Compostella, but shortly after their return, Ulf died in 
the Cistercian monastery of Alvastra and Bridget, already fa¬ 
mous for her saintly and charitable life, devoted herself wholly 
to religion. The spiritual impressions which she had experienced 
in her childhood now became more frequent, and her records of 
them, translated into Latin by Matthias, canon of Linkdping, 
and by her confessor, Peter, prior of Alvastra, obtained a great 
vogue during the middle ages. She founded the order of St. 
Saviour, or Bridgittines (c/.i’.), of which the principal house, at 
Vadsfena, was richly endowed by King Magnus II. and his 
queen. About 1350 she went to Rome, partly to obtain from 
the pope the authorisation of the new order, partly in pursu¬ 
ance of her desire to elevate the moral tone of the age. It was 
not till 1370 that Urban V. confirmed the rule of her order; but 
meanwhile Bridget had made herself univ’crsally beloved in Rome. 
Save for occasional pilgrimages, including one to Jerusalem in 
1373, she remained in Rome till her death on July 23, 1373. 
She was canonized in 1301 by Boniface IX. 

Bint.ioGKM’iiv,- The Revelations were published several limes, the 
best edition being that of (i. E. Klemming (1857-84) (Eng. trans. 
187,0. (’/. the Bollandist Acta Sanctorum, Oct. 8, the Vita Sanctae 
Brif^ittat', ed. by C. Annerstedt in Script ores rv.rum Siu dicarutn medn 

aevi, iii. 1S5-244 (Uppsala, 1871); de Elavigny, Sainlc Brigitte dr 
Suede, sti vie, sc.'< rrvtHations cl am oeuvre (1S92); Binder: Die hi. 
Bir^ittn van Srinvrden u. ihr Klo^trrordeti (Munich, r8cji). For full 
bibliography .sec (’bevalicr, Repertoire, dcs sources hist. Bio.-Bibl. 

BRIDGETON, a city in southern New Jersey, United States, 
38 mi. S. of Philadelphia, at the head of navigation on the. Cohnn- 
.sey ri\er; (he county seat of Cumberland county. It is served 
by the Centra) railroad of New Jersey and the Pennsylvania 
railroad. The population in 1930 was 15,699, and in 1940 was 
15,992 by federal census. It is the social and commercial centre of 
a rich agricultural region, and has well established industries, the 
most important of which are the manufacture of glass bottles, 
jars; the canning and freezing of fruits and vegetables; iron 
works, and machine shops. The output of the e.stabli.shmenls in 
the city in 1940 was v^alucd at $20,000,000. Con.sidcrable local 
capital is invested in the oyster industry at Bivalve, in the 
southern part of the county. Bridgeton still has its “Liberty 
Bell,” which rang from the court hou.si* in 1776; and there arc 
numerous survivals of 18th centur\' architecture, notably the 
Broad Street Presbyterian church, built in 1792 from the proceeds 
of a lottery authorized by the legislature for the jiurpose. City 
park and lakes contain r,ooo ac. of picture.sijue natural beauty. 

The first rude bridge across the Cohan.sev, which gave the town 
its name, was built in 1716. In 1749 the hamlet was cho.st n by 
popular election for the county seat, and in 1754 a town was laid 

out. The first newspaper in New Jersey was published there in 
1775. niail route to Philadelphia, with daily deliveries, was 
established in 1802. At this time the principal industry was 
cutting cordwood for the Philadelphia market. A woollen mill 
was established in 1811, a nail and iron works in 1815. the first 
glass works in 1830. and the first canning factory in i860. 'Hie 
city was incorporated in 1864. 

In 1907 a new charter was adopted, providing for a modified 
commission form of government. 

BRIDGEWATER, FRANCIS EGERTON, 3RD Duke of 
(1736-1803), the originator of British inland navigation, younger 
son of the first duke, was born on May 21, 1736. Scroop, first 
duke of Bridgewater (1681-1745), was the son of the third carl 
of Bridgewater, and was created a duke in 1720; he was the 
great-grandson of John Egerton, first ear! of Bridgewater fd. 
1640; cr. 1617), who.se name is associated with the production 
of Milton’s Comiis; and the latter was the son of Sir Thomas 
Egerton (1540-1617), Queen Elizabeth’s lord keeper and James 
I.’s lord chancellor, who was created baron of Ellesmere in 1603, 
and in 1616 Viscount Brackley iq.v.). 


Francis Figerton succeeded to the dukedom at the age of 12, on 
the death of his brother, the second duke. Shortly alter attaining 
his majority he became engaged to the beautiful duchess of Hamil¬ 
ton, but her refusal to give up (he acquaintance of her sister. 
Lady Coventry, led to the breaking olt of the match. Thereupon 
the duke broke up his London establishment, and retiring to his 
estate at Worslcy, devoted himself to the making of canals. The 
navigable canal from Worsley to Manchester, which he [irojecled 
for the transport of the coal obtained on his estates, was (with 
the exception of the Sankey canal) the first gre.it undertaking of 
the kind e.xccuted in Great Britain in modern limes The con¬ 
struction of (his work, with its famous aiiueduct across the Irwell, 
was carried out by James Brindley, the celebrated engineer. In 
1762 he obtained jiarliarnenlary powers to provide an improved 
walerw.iy between Liverpool and Manchester by means of a canal, 
which was compk'led in 1772. The diffirnlties were still more 
formidable than those of the Worsley canal, involving, as they 
did, the carrying of the canal over Sale Moor Moss. 

He died unmarried on March 8, 1803, when the ducal title be¬ 
came extinct, but the earldom of Bridgewater jiassed to a cousin, 
John William Egerton. who became seventh earl. By his will he 
devised his canals and e.states on (rust, under which his nephew, 
the marquess of Stafford (afterwaril.s first duke of Sutherland), 
bi'came the tir.st beneficitiry. and next his son, Francis Leveson 
(lower (afterwards first earl of Ellesmere) and his issue. The 
trust did not expire till Oct. iq. 1003. when the whole proyicrly 
passed under the undivided control of the earl of Elle.smere. The 
can.'ils, however, had in 1872 l)een transferred to the Bridg(‘waier 
Navigation Company by whom they were sold in 1887 t(» the 
Manchester Ship Canal Company. 

BRIDGEWATER, FRANCIS HENRY EGERTON, 

8th Karl of (i 75f>-i829), was educated at Eton and Chri.st 
Chtirch, Oxford, and became fellow of All Souls in 1780, and 
E.R S, in 1781. He succeeded to the earldom in 1823, and spent 
the latter part of hi.s life in Paris. He was a fair .scholar and a 
/e.ilous naturalist and antiquarian. At his death the earldom Iv*- 
(ame extinct. He bequeathed to (be British Museum the valuable 
Egerton mss. dealing with the literature of France and Italy, and 
also ii2.000. He also left £8,000 to the president of the Royal 
Socii'ty for a work on apologetics by a writer or writers to be 
selected. The work was divided among eight authors, whose 
treatises, known as the Bridgewater (reali.ses, appeared between 
1833 and 1840. 

The Bridgewater treatise's were published as follow.s:--!. The Adap¬ 
tation of lixternul Nature to the Moral and Intellec.tuaJ Condition 0/ 
.Man. by Thomas Chalmers, l>.D. a. I'kr Adaptatum oj external 
Nature to the Physical Condition of Man, by Jolin Ruld, M.D. 
3, .■l^lronotny and General Physics considered luilh referrner to Natural 
Theology, by William Whewell, D.D. 4. 'Phr Hand, its Mechanism and 
Vital Jsndoioments as evineiny, Drsiyn, bv Sir Uharlt's Bell. 5. Animal 
and Vcyelahle Physiolayy considered svith reference to Natural Theol- 
by Peter Mark Roget. 0. Genloyy and Mineraloyy (onsiderrd 
svith refereme to Natural Theuloyy, i)y William Bufkland, D.D. 
7. I he lluhils and Instincts of Animals uith rrfrreiur to Natural 
Thenloyv, by Willi.am Kirby. R. Chemistry, Metrorolnyy, and the 
Burnt ion of Diyestion, considered ivith reference to Natural Theology, 
by William Proul, M.D. 'J'he works are. of unequal merii; several of 
them look a high rank in apologetic literature. They were reprinted 
in Bohn’.s Scientific Library. 

BRIDGEWATER, a town of Plymouth counf>’, Mass., 
U.S.A . 27 mi. south of Boston. It is served by (he New York, 
New Haven and Hartford railroad. The population in 1940 
(federal cen.sus) was 8,902. 'I'he manufai lures include .shoe:-;, nails, 
lumber, le.atherboard, machinery and bri( k. A .state fearhers’ col¬ 
lege (established 1840) is pleasantly situated near the centre of 
the town. In 1656 the part of I)uxbur>' called New Plantation was 
established as the town of Bridgewater, North, We.st and East 
Bridgewater were separately established in 1S21. 1822 and 1823. 

BRpGING, MILITARY. In the course of most mililaryi. 
operations it is necessary to cross rivers at places where no bridges 
exist or where they have been demolished by (he enemy. It is 
the duty of the engineers of an army to provide the means for such 
crossings. For small detachments ferrying with boat.s or rafts 
is resorted to: but for forces of any .size accompanied by artillery 
and transport, bridges must be built. Floating bridges are the 
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most rapidly built and have consequently been most frequently 
employed; they are built cither with material obtained locally or 
with special “pontoon” equipment accompanying the army on 
wagons. Many other types of construction have iK-en employed 
such as trestle bridge.s in which the roadway i.s supported by a 
series of timber trestles, cribwork bridges in which the supports 
consist of timber cribs usually filled with stone, pile bridges, sus- 
f)en.sion bridges and steel girder or truss bridges. So long as 
transport :ind guns were drawn t)y animals the weight of v(“hicles 
was limited and consequently the .strength required of military 
bridges remained approximately constant until the beginning of 
the 20lh century. With the introduction of motor vehicles and 
tanks, how'cver, weights increased enormously and all bridging 
standards had to be reconsidered. 

HISTORY AND DEVELOPMENT 

From time immemorial lloating bridges of vessels bearing a 
roadway of lieams and planks have been ernployftd for the passage 
of rivers and arms of the sea. Xerxes crossed the Helles])ont on a 
double bridge, one line supported on .^60, the other on 314 vessels 
anchored head and stern with their keels in the direction of the 
current. Darius threw similar bridges .across the Bosphorus and 
the Danube in his war against the .Scyihitins, and the Ten Thou¬ 
sand employed a bridge of boats to cross the river Tigris in their 
retreat from Tc'rsia. I'loaling bridgi's h.ave bc'en repeatedly con¬ 
structed over rivers in Europe and Asia, not merely temporarily 
for the passage of an army, but permanently for the requirements 
of the country; and to this day m.iny ol the great rivers in India 
are cro.s.sed by floating bridges which are for the most part sup¬ 
ported on boats such as are employed for ordinary trafik on the 
river. Alexander the (ireui is said to have carried his army over 
the Oxus by means of rafts made of (he hide tents of his soldiers 
stuffed with straw when he found that all the* river boats had been 
burnt, ('yrus crosscal the Euphrates on stuffed skins. In the 4th 
century the emperor Julian cros.sed the Tigris, Euphrates and 
other rivers by bridges of boats made of skins stretched over osier 
frames. 

In more recent limes bridges have been supported on float¬ 
ing piers made of barrels lashed together. During the World War 
light footbridges for the as.saulting infantry were frequently sup¬ 
ported by floats ccmiposed of cork or empty {)etr(d tins held to¬ 
gether m light crates 

Principles of Pontoon Equipments. —All the devices men¬ 
tioned above are still occasionally used but they dei)end upon 
materials to be found on (he spot .and these are rarely available 
in suflicient (luanlilies and furtlK'nnore lake time to collect. For 
th(‘se reasons j)ontoon eciuipmcaits were introduced- Such equip¬ 
ments consist of specially prepared m.alerial.s for construction of 
lloating bridgt-s; packed on wagons they accompany an army 
and are available for use wherexer required. There are thnv 
essential p.crts: tloating supports called ‘‘pontoons’’ anchored at 
interx'.'ds in the sirt'am with their keels in the direction of the 
current; bc*ams called “b.iulks” or “road-bearers” spanning the 
intervals belwern ])ontc)ons and supporting the roadway; and 
tinally the roadway itself comiavsed of planks technically known as 
“chess.” To understand the history of their development the 
(|ualitics desirable in these j)arts must first be considered. 

The pontoons must have sulTicient buoyancy to support the 
loads which are to use the bridge; within limits the power of 
support can be increased by placing pontoons closer together, but 
lloating de.bris is thereby more obstructed in passage and such 
bridges have bee n washed away. They must be light enough to be , 
man-handled and to be loaded upon wagons. They must be .strong 
c'uough to withstand rough usage and should be easily repairable 
in the field. These requirements are contradictory and the historx' 
.of pontiK)n design is a history of compromise. The most usual ; 
form is that of a flat-bottomed boat either with or without a 1 
deck; decked it can with safety be more deeply loaded, but its ' 
interior is inaccessible and it is less convenient for use as a boat. 

The road-bearers must be strong enough to support the road¬ 
way, and must also be as light as possible for transport. Evi¬ 
dently. the greater the internals Ixetween the pontoons the greater 


the strength required. They may rest either on a central saddle 
placed longitudinally on each pontoon vertically above the keel— 
“saddle loading”—or simply upon the gunnels of the pontoons— 
“gunnel loading.” Saddle loading makes for great simplicity in 
constructing the bridge, each .set of road-bearers spanning from 
the centre of one pontoon to the next with claws or pins on their 
ends which engage in the saddle.s. In gunnel loading the road car¬ 
riers usually extend across the bridge to both gunnels. The spans 
are thus shorter, but the bridge is much stiffer and stronger. 
Until the advent of mechanical transport, wooden road-bearers 
about 5in. by 5in. in section and 15 to 20ft. long were usually 
employed. 

The chess must be as light as is consistent with strength. In 
the days of horse-drawn traffic i'>in. was the usual thickness; for 
heavy traffic a second layer was laid on top of the first. 

History of Pontoon Equipment. —Alexander the Great occa¬ 
sionally carried with his army vessels divided into portions which 
were fiut together on reaching the banks of a river, as in crossing 
the Hydasijcs. The practice of carrying skins to be inflated when 
the troops had to cross a river was adopted by the Greeks, the 
Romans and (he Mongols and indeed still exists in the East. In 
the wars of the i/lh century jiontoons were taken as regular com- 
Ijonents of the trains of armies, the Germans using a leather, the 
Dutch a tin and the French a copper “skin” over stout timber 
frames. In the middle of the iSth century the Russians introduced 
a collapsible pontoon consisting of a tarpaulin skin stretched on a 
wooden fnime. For transport the frame was dismantled and the 
tarp.iulin rolled up. This type they retained for a hundred years. 

During the iqth century a great number of designs were intro¬ 
duced only a few of whicli can be mentioned here. No .armies had 
more experience of pemtooning than the French; during the wars 
of the Revolution and the Empire they constructed pontoon 
bridges over most of the princii,).al rivers of Europe. They experi¬ 
mented with many types ranging from large wooden boats weigh¬ 
ing about 2 tons to small copper ones weighing 7cwt.; the hcav'y 
wooden type, the Gribeauval, was discarded in 1S05 ns it could not 
keep up with the movements of the armies; in 1853 they adopted 
a flat-bottomed opicn wooden boat 31ft. long and weighing 1,450 
lb., which appears to have been very .successful. The Northern 
States during the American Civil War used this tyjic extensively 
as heavy equipage, and used dismountablc wooden frames covered 
with canvas as light equipage. 

During the Peninsular VVar the Engli.sh emp:>loyed open pon¬ 
toons, but the exp^ericncc gained during that war induced them to 
introduce the closed form. Then Gen. Sir Charles Pasley intro- 



FlG. 1 .—KAPOK ASSAULT BRIDGE. SHOWING THE BUOYANT CUSHIONS 
FILLED WITH KAPOK. A LIGHT COTTON-LIKE SUBSTANCE OBTAINED FROM 
TREES NATIVE TO JAVA AND THE INDIAN ARCHIPELAGO. THESE CUSH¬ 
IONS REMAIN AFLOAT EVEN WHEN REPEATEDLY PUNCTURED BY RIFLE 
FIRE 

duced demi-pontoons, called sectional pontoons in America, being 
like decked canoes with pointed bows and square sterns, a pair, 
attached stern-wise, forming a single “pier” of support for the 
roadway; they were constructed of light timber frames covered 
with sheet coi.Tper and were decked with wood. Each demi-pontoon 
was divided into watertight compartments and provided with 
means for pumping out water; for transport a pair of demi-pon¬ 
toons and the superstructure for one bay of bridge were loaded 
on a single wagon. The Pasley was superseded by the Blanshard 
pontoon, a tin-coated cylinder with hemispherical ends for which 
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real mobility was claimed, two pontoons and two bays of super- 
:ructure being carried on one wagon. The Blanshard pontoon 
'as long used in the British army, but was ultimately discarded, 
nd British engineers reverted to the open pontoon to which engi- 
eers of the Contirental armies had meanwhile constantly ad¬ 
ored. In 1889 Lieut. Clauson. R.E. invented a two .section pon¬ 
ton coupled with easily manipulated couplings of phosphor 
ronze. For light bridges the sections could be used independently ; 
IT heavy bridges three sections could l)e coupled together end to 



Fig. 2.—KAPOK ASSAULT BRIDGE IN POSITION. IT IS RAPIDLY 
LAUNCHED. AND PROVIDES PASSAGE FOR INFANTRY 


ad. Except for minor modifications this ec]uipment was retained 
1 the Briii.sh service until 19:4. During the Work) War it was 
luch used in Mesopotamia and during the early and final stages 
1 France; it was found unsuitable in the rapid current of the 
iave on the Italian front. 

Historically the most important equipment is that introduced 
1 the Austrian army by Col, Birago in 1841; it was either adopted 
r co])ied by many other armies. 'I'he Birago pontoon was a flat- 
ottomed open boat constructed in sections two or more of which 
auld be coupled together end to end to form piers of the buoy- 
[icy required. This idea had first been proposed by Col. Pompoi 
loriani about the middle of the 17th century but had not pre- 
iously been fully developed; as already mentioned it w^as subse- 
uently adopted in British equipments. The Birago pontoons 
ere in the fir.sl instance made of wood, later they were made en- 
rely in iron and later still in steel. One rea.son given for the 
iiange was that metal pontoons were mote easily repaired in the 
eld than wooden ones; this argument, however, was not gen- 
rally accepted. Saddle loading was adopted, the saddle licing 
rranged to .slew in the pontoon so that a bridge could be built 
iagonally across a river, the pontoons still pointing in the direr- 
on of the current; great importance was attached to this feature 
t the time but it was subsequently found to be impracticable. 

An interesting equipment was introduced into the American 
rmy in 1846. The pontoons were made entirely of india-rubber 
lu) each consisted of three jiarallel pointed cylinders 20ft. long 
lined together side by side by an india-rubber web. When the 
ontoon was required for use these cylinders were inflated through 
ozzles with a pair of bellows; for transport the entire pontoon 
as folded up and packed in a box. After considerable experience 
uring the American Civil War the engineers of the Northern 
tates much preferred the French equijmicnt. 

Methods of Bridge Building with Pontoon Equipment.— 
'here arc four recognized methods of building pontoon bridges; 
le choice depends partly upon the actual equipment in use and 
lore upon the site of the bridge and nature of the river, (a) 
Successive pontoons.” The pontoons are added successively to 
:ie “head” or far end of the bridge and the roadway added on 
ap of them; this is perhaps the simplest method, (h) “Boom- 
ig out.” Pontoons arc added successively at the “Tail” or shore 
nd and the whole bridge pushed out, this saves carrying all the 
tores for the roadway to the far end of the bridge, (c) “By 
ifts.” Complete sections of the bridge are built in convenient 
ositions by the near bank, floated into position and joined to- 
ethcr; this method will often be quicker than (a) or (b). (d) 
Swinging Bridge.” The entire bridge is built alongside the near 
ank, that is, at right angles to its final position; when complete 
: is allowed to swdng round with the current on its near end as 
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a pivot, anchors are dropped in their np)>ropriale positions as it 
swings and the entire bridge is checked by the anchor cables as it 
reaches its correct alignment. On a suitable site this method is 
extremely rapid, but in fast streams tlic operation is ri.sky and 
the bridge often is lost or severely damaged. 

Trestle Bridges. —It is not always feasible to constrvict a 
floating bridge, pontoons may not be available, the water ma>' 
be too shallow’ or the gap may be entirely dry. In such cases tim¬ 
ber trestles have frequently been used to replace pontoons as 
supports for the road-lien re rs. Such trestles consist essentially of 
a horizontal Ixittom piece or “ground .sill,” two or more legs which 
are vertical or slightly inclined inwards at tlu' top. and a horizontal 
top piece or “transom” on which the ends of the road-bearers rest 
as they would on the saddle of a ]iontoon; the whole is stiffened 
up by diagonal braces. The size of the timber used varies with 
the nature of the bridge, ranging from light .irmy sigind jioles 
u.sed for the trestles of infantry assault bridges during the World 
War to timber baulks izin. square or even larger used for railway 
bridges during the American Civil War and the Boer War and lor 
heavy road bridges during the World War. In the case of light and 
very temiiorary trestles the members may he fastened together 
by means of wire or even rope lashings, hut where an>' .stnaigth or 
permanency is required llu-y must he properly htted and spiked 
or dogged together. High raihva\- viaducts have heiai built hy 
placing two or even three heavy trestles on lop of each other to 
form each pier and bracing the whtile together, d'restles are usually 
constructed on shore, carried into position and u]>-eiHled: in the 
case of the heaviest trestles derricks have to he emivloyed. In 
the Boer War, the British built many trestle bridges. Tlu' Koop 
river bridge. 3o6f(. long, of trestles 2ofl. liigh. was built hy 100 
engineers and 300 natives in 4 days. Most pontoon equipments 
have included specially designed trestles for use where the water 
dose to the shore is not deep (Miough to float a pontoon. 

Cribwork. —Timber ciibs have been used instead of trestles 
for railway and heavy road bridges when timber was plentiful and 
the height required small. They were much used during the Boer 
War in the repair of demolished railway bridges, railway .sleepers 
being employed in their construction. Timber crib construction is 
ver>’ convenient since no skilled labour is retpiired hut cribs are 
wasteful of material. When placed in water they are usually spiked 
together and filled with stone. During the World War 3fl. cuho 
made of light .‘^leel angles riveted together were ke[)l as an article 
of store and extensively used for building up piers of moderate 
height for heavy road bridges. An instance occurred in 1918 in the 
crossing of tlie Sclle where, under the nose of the enemy holding 
the opposite bank, a crib causeway for tanks, built of railway 
slceixTs. bolted together and sunk in the bed of the river was con¬ 
structed during the nights immediately jirecetling the attack and 
kept concealed from view and from aerial jiholograplu' by being 
completed just below water-level. 

Pile Bridges. —Trestles or cribwork are often not feasible in 
rapid currents owing to the scour and if [jontoon ecpiifimcait is not 
available pile driving has to be resorted to, but it is a slow method. 
In 1809, before the battle of Wagram, Napoleon's engineers under 
Gen. Bertrand constructed a pile bridge 800yd, long across the 
Danube at Vienna in 20 days; upstream, pil(‘s were driven to 
form a “boom” to protect the bridge from floating bodies sent 
down by the enemy. 

Girder or Truss Bridges.—Where bridges must be built across 
deep ravines or where the foundation is unsuitable, it is nece.ssary 
that the bridges span clear gaps of looft. or more without inter¬ 
mediate support. In such cases, the .superstructure is supported 
by standard truss bridges or w'ooden or metal girders. The bridges 
are made in panels of interchangealile parts; and the total length 
of any bridge can be that of any multiple of the fixed panel. The 
total practicable length depends upon the material used. The 
standard girders are very similar to ordinary' commercial girders; 
except that bolts are used instead of rivets, .so (hat the girders 
may be taken apart for transportation. The trusses are usually 
composed of telescoping pipe connected into special cast junction 
pieces by pins and locking rings. In constructing the girder or 
truss bridges, the parts are put together over rollers on land in 
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rear of the Rap aruJ then Kiunched into position with support by 
cranes on the far bank 

DEVELOPMENTS SINCE THE WAR OF 1914-18 
Assault Bridging. —forcing the passage of a river in the face 
(B' the enemy is a diffitull operation under modern conditions. 
It will u.iually b(‘ necessary to puss the assaulting infantry over as 
rapidly as pos.siblc under cover of darkness and without making 
any preparations which would jiul the enemy on his guard. The 
u.se of improvised lloaling assault bridges during the World War 
li;is been referred to above. A special equipment for this purpose 
has since In'en introduced into the British service; it is known as 
the kajiok assault bridge and is shown in figs, i and 2. This bridge 
(oiisisls of (.aiivas lloals sluffed with kapok, (;ach bearing, strapped 
to it, a transom plate or saddle witli a metal coupling (o which 



Fig. 3,—the consuta medium bridge, a combination of trestle 

AND PONTOON BRIDGES 

It lervp* for the pastog* of medium weight lorrioe, artillery, eto. behind 

•dvanemo troopi 

arc aflixed the (iniher durkboards whuh form the bridge from 
float to float A( each end of the floats are handle.*^ so that the 
bridge, after lieing a.ssemhled at a convenient spot near the river, 
can be lifted bodily by two nten for each float and carried forward 
for launching. 

Tlie operation of launching and pushing (he bridge acro.ss the 
river can be effected in a few .seconds, and as soon as it has been 
.secured on the far bank (he assaulting infantry can commence to 
cross. 'I'he articulation of the saddle joint allows sufTicient play 
for the liritlge (o fie carried and launched over rough ground 
whilst providing sufTuient lateral rigidity to steer its head across 
the stream, even against cross-wind and current, 'Fhe buoyancy 
of the floats is amiile and the bridge is stalile in the W'ater. The 
virtue of the kapok lloaf lies in its lightness and in the fact that 
it is little .itti'iled by rille tire; even when repeateilly punctured 
it absorfis water very slowly. I'or the formation of a bridge to 
take pack transport three kapok assault bridges are placed side by 
side and plankid over to form a roadway. 

Othtir armies have devised assault bridges of rafts complete in 
themselves. The floating power is composed of kapok rafts or of 
cylindrical metal rafts; and eacJi raft supports a foot walk. The 
rafts are hooked or tied together, so as to form one continuoiLS 
walk; and the wliole foot walk complete is launched at one time 
across the stream. 

Pontoon fiQuipments, —Prior to i(ji4 the majority of mili¬ 
tary transport was still horse-drawn and vehicles weighed about 
2 tons. The weight of field guns and howhtaers w*as of the same 
order and lieavier artillery was an exception for which it wa.s 
not usually necessary to provide. The horse-drawn wagon has now 
been re.|)laced h>’ the motor lorry weighing four times as much. 
Medium ;uul heavy artillery are common and tanks weighing 12 
tons or more must he passed across rivers with the minimum of 
delay. It has therefore been necessarv' to redesign pontoon equip- 
ments. The pattern adopted in the British .servdcc is shown in 
tig. 3. The pontoons are flat-bottomed boats with scow bows and 
are completely decked in. They are 21ft. long. 5ft. 6in. wide and 
aft. gin deep and weigh about 1,400 lb They are built with a 


skin of (wo or three ply consuta wood on a mahogany framework 
and are designed so that two pontoons can be coupled stem to 
.stem. The road-bearers are nickel chrome steel joists and are 
fitted at their ends with steel pins to engage in slots in the saddles 
w'hiih rest centrally on the pontoons. The chess are 3in. thick 
and are held in place by wheel guides or “ribands” racked down by 
chains <\ith a .screw attachment. There are three general form.s in 
which the iiontoon bridge may be made up; as a light bridge to 
carry field artillery and horsed transport, the pontoons Ix-ing used 
singly with five steel road-bearers from saddle to saddle; as a 
medium bridge to carry medium artillerv' and lorries in which two 
pontoons are coupled stern to .stern and seven road-bearers are 
u.scd in each bay; as a heavy bridge to carry heavy artillery and 
track vehicles up to the iH ton tank in weight, the piers of which 
are formed of four pontoons coupled in pairs and carrying an extra 
( entral .saddle on which ii road-bearers are placed to carry the 
roadway. In all forms each bay of bridge .spans 21 feet. A steel 
trestle is provided as part of the equipment. It consists of two 
mild steel legs with pitch pine mud shoes, a nickel chrome steel 
transom and two jacks for raising or lowering the transom. The 
legs are drilled with hole.-* along the centre of the web into which 
the pins of the (ransom engage so that the transom and, with it, 
thi- roadway can be raised or lowered by means of the jacks as 
ociasion requires. When used in conjuncliori with a heavy bridge 
as shown in fig. 2, a double trestle pier is formed, but with a 
medium bridge u .single trestle .sulliees to form a pier. 

The french have adopted tin undecked pontoon made of gal¬ 
vanised .steel sheet on a steel framework; it is 33ft. long. 6ft. 6in. 
wide and 3ft. 3in. deep, weighs .i.qjo lb. and is designed for gun¬ 
nel loading. Experiments have been carried out with Iw’o systems 
of construction. In the lust ordinary wooden road-bearers arc 
u.sed and la.shed down to the pontoons; in the second an ingenious 
arrangement of articulating steel girders is added outside (he 
roadway on each side to distribute the load between pontoons; the 
road-bearers in this case are of steel. 

It will be seen that there is still wide divergenre of opinion as 
to (he best design for a pontoon equipment; on the whole it may 
be said that the meUl pontoon is, in spite of its weight, gaming 
ground at the expense of the wooden one; that the boat-shaped 
pontoon has asserted its superiority over all other designs; and 
that decked pontoons arc in the minority. Opinion on saddle 
versus gunnel loading is divided. E.xperiments with aluminium 
alloy pontoons have been undertaken in several countries, but 
nowhere have the practical difticulties yet been overcome. 

Girdex’ or Truss Bridges. —On the lines of communications 
pontoon equipment is not suitable and it i.s needed at the front. 
Girder or truss bridges of semi-permanent character are u.sed: 
and the only military requirement is that they must be such as 
can be quickly constructed. Standard panels of trusses are pre¬ 
pared and kept in supply depots; they are rushed to the area 
where needed and quickly erected. Even in the comkit urea 
aluminium truss panels of telescoping pipe demountable for trans¬ 
portation are deemed suitable; but they are very expensiv'e and 
have therefore not been used except for experiment. 

Bo.x girders (fig. 6 of the plate) have lx*en de.signed to enable 
spans up to about 100ft. to be bridged in the simplest manner and 
also to .secure that the bridge .so built will be strong enough to 
carry either light, medium or heavy loads. The bridge is of the 
deck tyiie and the chess lie flat on the top of the box girders. 
The girders are skeleton steel boxes made up in sections, each 
8ft. long. The sections are joined together by plain pin joints; no 
nuts or bolts are required. There arc thus only two essential 
parts, viz., the box girders and the chess. 

Three tv4>e.s of bridge can be built by using two, three or four 
box girder.s under the ches.s. In fact the gap is to all intents and 
purposes spanned by using skeleton steel road-bearers which can 
l)c made up to any desired length in 8ft. .sections. To obtain a 
w’idcr bridge it is merely necessary to add more box girders and 
use longer che.ss, or a double row of chess. The decking is held in 
position by angle steel kerbs fixed down by hook bolts, and the 
handrail consists of posts which fit into the sockets in the centre 
of each bft. length of kerb and piping. The handrail pipes are 
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also used as carrying bars lor carrying sections of the girders. 
The girders will usually be fitted with horn h>eams at each end, a 
construction which enables them to be lowered on to ma.sonry 
abutments, or on to a timber bankseat so that the level of the 
roadway may be kept down and a ramp-up approach avoided ; but 
where head-room under the bridge is required or the approach 
level is suitable, these are not nece.ssary. The girders may be 
launched by means of a derrick on the bar bank or a cantilever 
method may be adopted if the bridge is a heavy one with three 
or four girders. In this case each girder is u.s<‘d in turn as a 
counter-weight for the next. 

The construction of approach roads to a heavy bridge is often 
a work of greater magnitude than the construction of the bridge 
itself as they must be sufficienfly permanent to curry the heavy 
strain of mechanical trans{K->rt. Thus, whilst the a.ssault bridges 
are intentionally thrown well away from the main lines of (raflic 
and the lighter forms of pontoon bridge can be used wherever a 
reasonable cross country approach track can be made, chc hca\’\’ 
bridges are confined closely to the route of the main roads. 

Probable Effect of Mechanical Warfare. —Mechanical war¬ 
fare is still in its infancy and the direction of its future develop¬ 
ment is uncertain. The effect on military bridging is therefore a 
matter of speculation. One of the chief assets of a mechanical 
force of tanks, armoured cars, etc., is its .speed and power of move¬ 
ment over favourable ground independently of road.s. Obviou.sly 
if will frequently use this mobility to go to existing bridges in¬ 
stead of spending time constructing bridges. Even so, unle.ss it is 
provided with some means of raf)idly crossing streams of mod¬ 
erate width much of the value of its mobility will be lost. 

During World War I the Mark VIII tank, w'eighing 40 ions, 
was too heavy for the pontoon bridges of that time. Since the 
W^orld W'ar, the dilTiculties of providing pontoon bridges for such 
heavy tanks have in some cases led to the belief that only the 
lighter tanks will be used in war. On the other hand, many believe 
that very heavy tanks will he used, and that the engineers must 
provide the necessary pontoon bridges. In the extreme case, the 
pontoons for very heavy tanks will simply lx* large buoyant boxes 
transported on trucks. They will be very difficult to manipulate. 

Sea Official armv manuals on bridging (EnglLsh, French. American, 
etc.), which arc the best source (d information. The Work of the. 
Koval Engineers in the European War Bridging, In.stitulion 

of koval Engineers, Chatham (1921). (R. D. 1 ).; W'. A. M.) 

BRIDGIITINES, an order of Auguslinian canonesses 
founded by St. Bridget of Sweden (q.v.) c. 1350, and approved 
by Urban V'. In 1370. It spread widely in Sweden and Norway 
and in Northern Europe, and played a remarkable part in pro¬ 
moting culture and ^terature in Scandinavia; to this is to be 
attributed the fact that the head house at Vastein, by Lake 
Vetter, was not suppres.sed till 1595. In England, the famous 
Bridgittine convent of Syon at Isleworth, Middlesex, was founded 
and royally endowed by Henry V. in 1415, and was among the 
few religious houses restored in Mary's reign. On Elizabeth’s 
accession the cimimunity migrated to the Low Countries, and 
finally (1594) settled in Lisbon. Here they remained, always 
recruiting their numbers from England, till 1861, when they re¬ 
turned. Syon House is now establi.shcd at Chudleigh in Devon; 
and there are a few Bridgittine convents on the Continent. 

See A. Hamilton In Dublin Review, 1888, “The Nuns of Syon”; 
Max Heimbuchor, Orden u. Kongregalionen , ii. h 8,t; llcrzog- 

Ilauck, Realcncyklopddic (ed, 3), art, “Birgitta.” (E. C. B.) 

BRIDGMAN, FREDERIC ARTHUR (i847-i928\ 

American artist, was born at Tuskegee, Ala., on Nov. 10. 1847. 
He began as a draughtsman in New York for the American Bank 
Note Company in 1864-65, and studied art in the same years 
at the Brooklyn Art school and at the National Academy of 
Design; but he went to Paris in 1866 and became a pupil of 
J. L. Gerfime. Paris then became his headquarters. A trip to 
Egypt in 1873-74 resulted in pictures of the East that attracted 
immediate attention, and his large and important composition, 
“The Funeral Procession of a Mummy on the Nile,” in the Paris 
Salon (1877), bought by James Gordon Bennett, brought him 
the cross of the Legion of Honour. Other paintings by him were 
“An American Circus in Normandy,” “Procession of the Bull 
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Apis” (now in the Corcoran Art G.iHeiy. W.istnngton'), and a 
“Rumanian I.ady” (in the Temple collection, rhiladelpbi.O. 

He was an officer of the Legion d' lionneur. and of the {>rder of 
St. Michael t*f Bavaria. He wa.s made a member of tlie National 
Academy in i88r. He was the author of Wnitrrs in I/ivtw and of 
Anarchy in Art. He also composed on hestral music. 

BRIDGMAN, LAURA DEWEY (1829-1,8,89), American 

blind deaf-mute, was born on Dec. rr. iS.h), at Hamper (N H ), 
U.S.A. When two years old she had an attack of scarlet fever 
which permanently destroyed her sight and hearing Through an 
article published by Dr. Mu.s.sey, head of the nit'diial deiiartment 
of Dartmouth college, her c.ase wa.s brought to the attention of Dr. 
S. G. Howe, head of the IVrkin.s institution for the Idind at Boston. 
In Oct. 1837 Laura entered the school Dr Howe at once set him¬ 
self to teach her the alphabet by touch. He lirst i)asted on several 
common articles, such as keys, spoons, knivt's, little jxiper labels 
with the names of the articles printed in raisecl letters. .As soon as 
she had learnc-d all the names in this fashion she was taught the 
individual letters, and gradually learned the al{)habel and the ten 
digits. In Jan. 1842 Charles Dickens visited the institution, and 
afterwards w’rote enthusiastically in American Notr.s of Dr. 
Howe’s .success with Laura. In 1843. funds were obtained for de¬ 
voting a special teacher to her, and first Miss Smith, then Miss 
Wight, and then Miss J’addock were apf)oin(ed; Laura by this 
time was learning ge(‘)gra})hy and ehnnentary astronomy. In iSS; 
her Jubilee was celebrated at the institution. In rSSo she was 
taken ill and died on May 24. She was buried at llatiover. 

See Maud Howe and Florcauc Howe Hall. Laura Bridgman (1003), 
which contains a bibliography; Mary S. l.ainson, Life and T.ducalion 
of Laura Dewey Bridgman (1878). 

BRIDGNORTH, municiiial borough in the Ludlow parlia¬ 
mentary di\'ision of Shropshire, England, .situated on a high rc;d 
sandstone rock bounded on the cast by the River Se\'ern. I’op. 
(est. 1938) 5,210, Area 3.9 sq.rni. The ai^proach from all sides 
involves sleep a.scenU or descent,s. The early hi.story of Bridg¬ 
north is connected with Aethclilaed, lady of the Mercians, who 
raised a mound there in 912 as part of her offensive policy 
against the Dances. William 1 granted the manor to carl Roger 
of Shrewsbury, whose son built a castle on the sanclslone rock 
in jioj. The castle was finally destro>ed b}- the ])ar]iarnenturian 
forces in the (ri\il War, with the exception of part of the keep. 
Castle and grounds were j)reSented to the corjxjralion in 1897. 
Early charters were confirmed by sc'veral latcT kings, and the 
town was incorporated in J546. A “Low Town” has grown al tlie 
foot of the cliff bc-yond the Severn, here crossttl liy a bridge 
which is the succe.s.sor of others dating back jjrobably to Saxon 
times. Communicatioir between Low and High Towne is by 
flights of steps, the best known being Stoneway steps, about 200 
in number. The name of the town may refer to the former exist¬ 
ence of another bridge at (Juatford to the south. There are nu¬ 
merous half-timbered buildings, including Bi.sho[) Percy’.s birth¬ 
place (1580) and the town hall (removed from another site in 
1652); and many hou.se.s have cellars cut im the rock. The chief 
industries of the towm arc carpet weaving, spinning .and malting, 
but lace and stockings were formerly macle, and boatbuilding 
flourished in connection w'ith barge traffic on the Sevarn. Tlic 
town was also a rival of Shrewsbury in the cloth and hide trades. 
Of the two parish churches, St. Mary’s was erected by Telford 
about 1800. The borough returned two members to parliament 
from 1295 to 1867, and one from then until 18S5. 

BRIDGWATER, .seaport and municipal borough, Somerset, 
England. Pop. (1938) 18,292. It lies in the level country east of 
the, Quantotk Hills, on the River Parret, jom. from its mouth; 
and its two portions arc connected by an iron bridge. I'hc settle¬ 
ment (Briges, Briggewulteri, Brigewaufer) is probably Saxon in 
origin, owing its growth to a favourable position on the chief 
river of Somerset. It became a free borougli, having a Saturday 
market and an annual fair, by a charter of 1201. I'airs for the 
.sale of wool and wine were important in mediaeval times. Nu¬ 
merous charters were granted in the 14th century, and the borough 
was incorporated in 1468. The trade of the port revived after the 
construction of the new dock in 1841. The principal church is that 
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of St. Mary Magdalene, in part of 14th century date. The town 
was the hirlhpkue of Admiral Blake Five miles to the 

south-east is Sednemoor, a marshy tract where the Monmouth 
rebellion was crushed in 1685. The river is navif^abln to the town 
for vessel-s of 300 tons, but is liable to a bore which sometimes 
attains nine feet. There is a considerable coasting trade, the chief 
artide of e.xport being l>ath bricks, in which the town has a 
monopoly, made of the mingled sand and clay de|X)sited by tides. 
Industries are cellophane making, brewing and malting, and the 
making of oil cake and cement. There is a station on the (LW. 
and .Sorners^l and Dorset railwas's. The town is in the Bridg¬ 
water j>arliarnentary division, though from 1295 until 1870 it re 
turned two members. It is a tourist centre. Area, 2.9 sq.mi. 

BRIDLINGTON, munici[)al borough, East Riding of York¬ 
shire, England, 31 mi. N.N.E. of Hull l)y the L.N.E.R. Pop. (e.st. 
1938) 21,720. Area 9 sepmi. It is divided into two jiarts, the an- 
cietit market, town lying about r nii. from the coast, while the 
modern houses of Bridlington Quay, the watering-place, fringe the 
shore of Bridlington bay. Southward the coast liecoines low, but 
northward it is steep and very line, where the great spur of Flam- 
borough head D/ 1'.) projects eastward. Bridlingtcui setmis to have 
been a borough before the Concjuest, as mention of its burgesses 
occurs in Domesday. Its mediaeval history is linked up with 
its maikels and fairs, first men‘ioned in a grant of 1200, and 
its port, first nuMilioiiecl in Slcjjheir.s reign. Tlie church of St. 
Mary and Si. Ni( holas consists of the fine Decorated and I\T|X“n- 
(Ii( ular nave, with Early English portions, of the priory church of 
an Augustinian foundation of Walter do Daunt about 1154. There 
remains also the l'er|>enclicular gateway. The institution flourished 
until 1537. Bridlington wa.s an early centre of Nonconformity, 
and a t'ongregational society was founded in 1C62. In the late 
[8(h century it beiame fashionable W'ith a chalybeate spring. 
Bridlington wa.s ( reated a municipal borough in i8q(). It is in the 
Buckrose parliamentary division. In the 20th century develop¬ 
ments as a resort were' extensive. They include the Sp.a Royal hall 
(i()32), a promenade 400 yds. long (ktd), a concert hall (1937) 
and the provision of pleasure gardens in (he Sewerby estate. A 
new town hall was oiieiietl in 1932. In World War II 3,000 house.s 
had been damaged in air raids by the end of 1941. 

BRIDPORT, ALEXANDER HOOD, ViscomvT (1727-- 
1814), liritisb admiral, was the younger brother of Samuel. Lord 
Hood Entering the navy in jam 1741, he was appointed lieuten¬ 
ant i)f the “Bridgewater” six years later, and servt'd under 
S.Hinders in (he Mediterranean and under Hawke at Quiberon 
Bay ( N'ov. :o, 1750). He was pri'si'iit in the “Robust.” at the 
battle of IMiant in 1778, and gave evidence against KepjMd in 
(lie (»)urt-mart ial whiih followed this action. Two years later 
he wa.s made rear-admiral of the white, and succeeded Kempen- 
feldl as one of Howe’s flag-officers, and in the “Queen” he was 
(iresent at (he relied' of (librallar in 1782. On the outbreak of the 
war with France in 1703 Sir Alexander Hood, as Howe’s second 
in commaml, shared in the operations which culminated in the 
‘‘Cllorious First of June,” and for his .service's was made Baron 
Bridporl of C’ritket St. Thomas, in Somerset, in the Irish peerage. 
Henceforth Bridport was practically in independent command. In 
1795 he fought the much-criticized partial action of June 23 off 
Belle-Ile. His peerage was made English, and he became vice- 
admiral of England. In i79(>-cj7 he practically directed the war 
from London. In the following year he was about to put to sea 
when the Spithead fleet mutinied. After this Bridport took the 
fleet to sea as commander-in-chief in name as well as in fact, and 
from 1798 to iSoo personally directed the blockade of Brest. In 
1800 he was relieved by St. \uncent, and retired from active duty. 
The viscounty in the Engli.sh peerage died with him; the Irish 
barony passed to the younger branch of hi.s brother’s family, for 
whom the viscounty was re-created in 1868. 

Sir Charnork, Hiof^raphia Navalis, vi. 153; Naval Chronicle, i. 265; 
Railc, Nav. Biog., i. joj. 

BRIDPORT, municipal borough, Dorsetshire. England. 15 
mi W of Dorchester on a branch of the G.W.Ry. Pop. (cst. 1938) 
5,732. Area, t.i sq.mi. It takes its name from the small river 
Brit, The main part of the town is about a mile inland, but is 


connected by a winding street with the fishing village of West 
Bay. A museum and art gallery were opened in 1932. 

Bridport was of some importance before the Conquest, when 
it consisted of 120 houses rated for all the king’s services. The 
town is first mentioned as a borough in the Pipe Roll of ii8g. 
Charters were granted in the 13th century and markets seem to 
have been held from the same time. It was incorporated by 
James I. in 1619, but Charles II. granted a new charter which 
licdd until 1835. As early as 1213 the town was noted for the 
manufacture of ropes and cables. The royal navy procured its 
hawsers, etc., from Bridport in the i6th century. 

Sailcloth, cordage linen and fishing-nets are manufactured for 
export. There is some import trade in flax, Limber and coal, but 
the harbour is accessible only to small vessels. Bridi>ort re¬ 
turned two members to parliament from 1295 to 1867 and one 
member from then until 1885, but is now in the Western division 
of the county. 

BRIE, an agricultural district of north France, to the cast of 
Paris, bounded west ami south by ihc Seine, north by the Marne. 
Area about 2.400 square miles. It includes most of the department 
of .Scine-et-Marne, with jicrtions of Seine, Seine-et-Oise, Aisiie, 
Marne and Aube. The western half was known as the Brie jran- 
(aise, the eastern as the Brie churnpenoise. It varies in altituile 
between 300 and 500ft. in the west, and between 500 ami 650ft. in 
the east. The region includes the Foret de Senart. the h'oret de 
Crecy and the h'oret d’Armainvilliers. The surface soil is clay 
with embedded fragments of .siliceous sandstone, used for mill¬ 
stones and constructional purposes; the subsoil is limestone. The 
Veres, a tributary of the Seine, and the Grand Morin and Petit 
Morin, tributaries of the Marne, are the chief ri\'ers, but the 
region is not very well watered and the rainfall is only between 
20 and 24 inches. I'ln* Brie is famous for its grain ami its dairy 
products, especially cheese. 

-BRIEF, a statement prejiared by a solicitor for the use of 
counsel at the trial of a cau.se with the “proofs” of witnesses, if 
any. Accompanying the brief may be copies of the pleadings {see 
Practice and Procf-DItre), and all fx'rtinent documents. The brief 
is always endorsed with the title of the court in which the action 
is to be tried, w'ith the title of the action, and the names of the 
counsel and of the .solicitor who delivers the brief. Counsel’s fee 
is also marked. The delivery of a lirief to counsel gives him 
authority to act for his client in all matters relevant to the case. 
The result of the action is noted on the brief by counsel, or, if the 
action is compromi.sed. the terms of the compromise are endorsed 
on each brief and signed by the leading counsel on the opposite 
side. In Scotland a brief is called a memorial. 

In the United States the word has, to a certain extent, a differ¬ 
ent meaning, a brief in its English sen.se not being required, for 
the American attorney exercises all the functions distributed in 
England bctwecai barri.sters and solicitors. \ lawyer sometimes 
prepares for his own use what is called a “trial brief” for use at 
the trial. This corresponds in all essential particulars with the 
English “brief.” But the more distinctive use of the term in Amer¬ 
ica is that of the brief “in error or appeal,” before an appellate 
court. This is a written or printed document embodying the 
argument on the case. Most of the appellate courts require the 
filing of printed briefs for the use of the court and opposing 
counsel. In the United States Supreme Court and circuit courts 
of appeal the brief is required to contain a concise statement of 
the case, a specification of errors relied on, including the substance 
of evid-mce, the admission or rejection of which is to be reviewed, 
or any extract from a charge excepted to, and an argument exhibit¬ 
ing clearly the points of law or fact to be discussed. This form 
of brief is also adopted for u.sc at the trial in certain states of the 
Union which require printed briefs to be delivered to the court. 

The brief-bag, in which counsel’s papers are carried to and 
from court, now foTTns part of a barrister’s outfit, but in the 
early part of the 19th century the possession of a brief-bag was 
strictly confined to those who had received one from a king’s 
counsel. King’s counsel were then few in number, and had a salary 
of £40 a year, with a supply of paper, pens and purple bags. These 
bags they distributed among rising juniors of their acquaintance, 
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whose bundles of briefs were getting inconveniently large to he 
carried in their hands. These iK^rquisite.s were abolished in 1S30. 
English brief-bags arc now either blue or red. Blue bags are those 
with which barristers provide themselves on their call, and it is 
a breach of etiquette to let this bag be visible in court. The only 
brief-bag allowed to be placed on the desks is the red bag, which 
by the etiquette of the bar is given by a leading counsel to a 
junior who has been useful to him in some important case. In the 
United States the brief-bag is green. 

BRIEG, a town of Germany, in Prussian Silesia, on the left 
bank of the Oder, 27 mi. S.E. of Breslau. Pop. (iq.tg) 37,504. 
Bricg (Civitas Altac Ripae), obtained municipal rights in 1250 
from Duke Henry III of Breslau, and was fortified in 1297; its 
name is derived from the Polish /irccg (shore). Burned by the 
Hussites in 1428, but soon rebuilt, it was again fortified by 
Joachim Frederick, duke of Brieg, in 1595, and suffered .severely 
in the wars of the subsequent centuries. From 13ii to 1675 
Brieg was the capital of an independent line of dukes, by one of 
whom the castle was built in 1341. On the death of the last duke 
in 1675 the duchy was annexed by Austria, and eventually fell 
to Prussia w'ith Silesia in 1742. The fortifications of the towm. 
now marked by handsome promenades, were destroyed by the 
French in 1S07. It has a renaissance castle, formerly the resi¬ 
dence of the counts of Brieg. It is an agricultural centre with 
imjiortant cattle markets. Metal work, .soap, wire goods, cement 
and pianos are also produced. 

BRIELLE or DEN BRIEL, in the province of South Hol¬ 
land, Holland. Pop. (1940) 3.387, It has a long sea-faring tradi¬ 
tion and a large number of its inhabitants are fishermen or pilots. 
It was captured in 1572 by the Ctu'ux (Geuzen), a band of pri¬ 
vateers raiding the Dutch coast under commi.s.sion of the prince 
of Orange. It was the home of the admirals \’an 'Fromp and Van 
Almonde. There is a quaint town hall and an orphanage dating 
from 1533, while the tower of the Groote Kcrk of St. Catherine 
serves as a lighthouse. Bridle lost its trade to Hellevoctsluis 
through the cutting of the Voornsche canal in 1829. 

BRIENNE-LE-CHATEAU, a town of northeastern 
France, department of Aube, r mi. from the Aube and 26 mi. N.E. 
of Troyes. Pop. (193b) 1,935. The chateau, which overlooks 
the town, was built in the iSth century by Cardinal de Brienne. 
The church dates from the j6th century and contains good 
stained glass. In 1814 Brienne was the scene of fighting between 
Napoleon and the allies. Brewing is carried on. 

Counts of Brienne. —Under the Carolingian dynasty Brienne- 
le-Chateau was the capital town of a French countship. In the 
loth century it was captured by two adventurers named Fmgil- 
bert and Gobert, and from the first of these sprang (he noble 
house of Brienne, which played an important part in history in 
the 13th century. 

BRIENZ, LAKE OF, Canton Berne, Switzerland, an expan¬ 
sion of the Aar, 9 mi. long, d mi. wide, 856 ft. maximum depth, 
n) sq.mi. area, surface 1,857 ft. above sea. It is gloomy and in 
a deep hollow with Brienz on the east and Bbnigen on the west. 
The Giessbach falls are on the south shore, and small villages on 
the north shore (see Trn^v, Lake of). Its chief affluent is the 
Eiitschine from Grindclwald. 

BRIERLEY, BENJAMIN (1825-1896), Engli.sh weaver 
and writer in Lancashire dialect. He started in 1869 Ben Brierley^s 
Jonrmil, a weekly, which continued till 1B91, and he gave public 
readings from his own writings, visiting the U.S. in 1880 and 
1884. His sketches, produced under the name of “Ab-o’-th’-Yatc” 
(about America, London, etc.), and his pictures of Lancashire 
common life were collected after his death. He died on Jan. 18, 
1896. 

BRIERLY, SIR OSWALD WALTERS (1817-1894). 

English marine painter, was born at Chester. He exhibited some 
drawings of ships at the Royal academy in 1839. In 1841 he 
started round the world with Benjamin Boyd (1796-1851), in the 
hitter’s ship “Wanderer,” and made his home at Auckland for ten 
years. Brierly point is called after him. He sailed on H.M.S. 
“Rattlesnake” in 1848, and with Sir Henry Keppel on the “Mean¬ 
der” in 1850. he returned to England in 1851 on this ship, and 
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illustrated Kep|xds book about his cruise (18531. Brierly was 
attached to the suites of the duke of Edinburgh and the ])rime of 
Wales on their tours by sea and in 1874 was made marine 
painter to the queen. His more important works irnlude the his¬ 
torical pictures. “The Retreat of the Spanish Armada" (1871) 
and “The Loss of the Revenge” (i877i. In 18S5 was knighted 
and he died on Dec. 14, 1894. 

BRIEUX, EUGENE (185S-1932), French dramatist, was 
born in Paris of poor parents. A one-act play. Benuird I\ilhs\\ 
written in collaboration with M. Gaston Salandri, was ])roduced 
in 1879, but he had to wait 11 years before he ohtaineil another 
hearing, his Menace d'artistes being jiroduced by .Antoine at the 
Theatre Libre in 1890. His plays are essentially didaitic, being 
aimed at some weakness or iniquity of the .s«)cial s>stem. Blan¬ 
chette (1S92) pointed out the evil results of education of girU 
of the working clas.ses; M. de Rehoval (1S9:) was directed 
against pharisaism; L'Engrenagc (1894) against corruption in 
politics; Les Bienfaitrurs (1896) against the frivolity of fashion¬ 
able charity; and IJflvasion (1806) satirized an indiscriminate 
belief in the doctrine of heredity. Les Trois Filles de M. Dupont 
(iH() 7) is a powerful, somewhat brutal study of the miseries im- 
po.sed on poor middle-class girls by the I'rench s>slem of dowrc-; 
Lc Resultat des courses (1898) shows the evil results of betting 
among the Parisian workmen; La Rohe rou^c ( tfjoo) was directed 
against the injustices of the law; Ixs Rempla^autes ( Kioi) against 
the practice of putting children out to nurse. Les Avarics (1901 », 
forbidden by the cen.sor on account of its medical details, was read 
privately by the author at the ThcTitre Antoine; and Petite amie 
(1902) describes the life of a Parisian shop girl. Later jilays are 
La Couvee (1903, acted jirivately at Rouen in iS()3l; Materriitr 
(1904); Les Ilamwtons, a comedy in three acts (tgoO); Suzette 
(1909); La femme seule. (1913); Les Americains chez nous 
(1920); Ptiisquc je. Paime (1929), Sec also Theatre complet de 
Brieux (i()2i-i928). 

BRIG (Fr. Brif^ue, Ital. Bri^a), a town in the Swiss canton of 
the Valais, situated at the foot of the northern slope of the 
Simplon pass, south of the Rhone. Its older houses are ver\' 
Italian in appearance, while its most prominent buildings (castle, 
former Jesuits’ college and Ursuline convent) all date from the 
17th century, and are due to the generosity of a member of the 
local Stockalper family. The prosperity of Brig was bound up 
with the Simplon pass (gv.) so that it gradually .suiiplanted the 
ancient village of Naters opposite, becoming a .sejiarate jiarish 
in 1517. Its mediaeval name was Bri^a Dives. The opening of 
the carriage road across the Simjdon (1807) ‘"ind of the tunnel 
(n)o6), as well as the development of the tourist industry in the 
upper Valais, have increased the importance and size of the town. 
The opening of the Lot.schherg tunnel beneath the Liitschen [)ass 
(1913) affording direct communication between Milan and Berne 
and the Bcrne.se oberland, further contributed to its jiros- 
perity. 

It is an important frontier station on the international railway 
from Paris through Lausanne (or Berne) to Italy. Pop. 2,961. 
almost all of whom arc Roman Catholic and most of whom are 
German-.speaking. 

See Diet. hist, et hiofir. de la Suisse, ii. 

BRIGADE, a unit in military organization commanded by a 
major-general, brigadier or colonel, and composed of two or more 
regiments of infantry, cavalry or artillery (Fr. and Ger. brigade, 
Ital. brifiata. Span, brigada; the English use of the word dates 
from the early 17th century). In most armies the infantry brigade 
has been abolished, as there are but three regiments of infantry to 
the brigade. An artillery “brigade” is in Britain a smaller unit, 
forming a lieutenant-colonel’s command and consisting of four 
batteries. (See Army; Artillery; Cavalry; I.vfa.vtry.) The 
staff of an infantry or cavalry brigade in peace consists of the 
brigadier (q.v.) commanding, and the brigade-major, a staff 
officer whose duties are intermediate between those of an adjutant 
and those of a general staff officer. 

In war, a staff captain is added for administrative duties, as 
well as various sf)ecialist officers, e.g., intelligence, machine-gun. 
transport. 
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BRIGADIER^ a military rank conferred by Louis XIV. upon 
the commander of several regiments The British copied it from 
the French very early and a Royal warrant of 1609 .states that 
“the Major (General of Our Ordnance within our Kingdom for the 
time being shall have rank and precedency as Brigadier,” evi¬ 
dence that the title WiiH stabilized at that date. In fact the cor¬ 
poral.- o) the l.ile (iuards in 1679 wa-re commissioned officers, their 
rank being “eldest Lieutenants of horse” l)Ut they were generally 
styled brigadiers. In the f rench army at present a “hrigadic-r” is 
a corporal (i.r , an N.C.O.). In the Briti.sh .service the rank of 
brigadier general (la id by the oflii er commanding a brigade of 
cavalry or infantry, or an equivalent statf appointment) was abol¬ 
ished just after the World War, l)eing suiiersecled by “c.olonel- 
(omruanclantbut since kj^.S ‘'colonebcornmandant” has been 
abolished ahd .su|>er.se(led b>' “brigadier.” 

.S'ee F. Gro->e Mililarv Anliquiticx frHu); J. Sibbald Scott The 
hritiJi Army tti<nH- 8oj. 

BRIGANDAGE. The brigand is the outlaw who con¬ 
ducts warfare by .skirmishes and surpri.ses; who makes the wair 
.support it.self by (tliirider, by extorting lilatkmail, by capturing 
[irisoners and holding tfjern to r.in.sorn; who enforces his deniancl.s 
by violeru.e, and kills the prisoner.s wlu) cannot pay. Brigandage; 
may be, and liot iiifre(|Ueiitly has been, the last resource of a 
peo[ile subject to invasion. Italy and SjKiin suffered for a long 
lime from the di.Mircier developed out of the pcqmlar resistance 
to the \a[>oleoiiic invasions. Numbers of guerilla warrior.s of 
bolii countri('s. who in normal (oiidiliuns might have beem honest, 
had acciuired u jirefereiice for living by brigandage, which they 
could not resign when (he enemy had relircal. 

The conditions which favour (he development of brigandage 
maj’ b«- ea.sily summed up. They are; lir.sl, })ad administration; 
ajid, in a less degree, the jiossessjon of c onveniemt hiding-places. 
But no forc‘sl, thicket nor mountain is a lasting {)roleclion against 
a good [loliie, used with intc-IIigeruc f)y the llovernment, and 
su[)porlC(l by the law-abiding part of the community. The great 
hautit.s of brigands in Furope li.n’c been central and southern 
Italy and the worst adininislcued j>arls of Spain, except those 
which fell into the hands of the Moors. Such curable evils as 
(he highwaymen of Faiglatid, and (heir like in the I’nited States, 
are not to he ccmiparecl with the “Lcurcbeurs,” or Skinners, of 
I'r.iiK.e in the islh cc'ntiiry, or the “Chauffeurs” of the revolution¬ 
ary epoch, d’he I’usl were large bands t)f discharged mercenary 
solcli(!rs who pillaged the country. The second were rulltians who 
forced (lieir \ id inis to pay ransom by holding tludr feet in fires. 
Both tlouri.Nlied betause the (.lovernmcmL was for the time dis- 
organi/.ecl by loieign invasion or by revolution. 

'bhe- brigandage of Crecae, southern Italy, Corsica and Spain 
bad deep roots, and has never bc'cn t|uile suppressccL All four 
countries are well provided with natural hiding-places. In all 
the .^(lmini.^lr.llion has bec'n bad, the law and its olTieers have 
been ic'gardcd ;is dangcus. if not as deliberate enemies, so that 
they have found little native help, and, what is not the least 
important cause of the persislcaice of brigandage, (here have 
genejall)’ been local pciteiilates wlu) found it to their interest to 
proted the brigand In an Fnglish party, con.sisling of Lord 
and l.ady Muiu.isler, Mr. Vyner, Mr. Idoyd, Mr. Herbert and 
Count cle Bc»yl, was c.iptured at Oropos, near Maratlmn, and a 
t.msom of c 25.000 was demanciecl. l.ord and Lady Muncastcr 
were sc't at liber 1\' to .seek for ransom, but the Greek Govern¬ 
ment sent trooj).s in pursuit of the brigands, and the other pri.son- 
ers were tlic'U murdcTed. The scoundrels were hunted down, 

I aught and cwec ciUd. In Aug. uj2S Iw’o former Cfreek. dt;putie.s, 
MM. Melas and .Milonas, were captured by brigand-- in F.piriis 
and ransomed for .1 considerable sum. In the Balkans, under Turk¬ 
ish rule, brigandage continued to exist in connection with the Chris- 
ti.in revolt against the Turk, .and the race contlids of Albanians, 
V\‘;ilachian.<. romiiks. Bulgarians and Greeks. In Corsica the 
“maciui.s” has never bec-n without its brigand hero, because in¬ 
dustry has been st.agnant, f.unily feuds {H'rsist, and the Gov'ern- 
ment has never Cjuite succeedt'cl in persuading the people to 
support the law. The brigand is always a hero to at least one 
faction of ('orsicans. 


7’he conditions which favour brigandage have been more prev¬ 
alent, and for longer, in Italy than elsewhere in western Europe, 
with the standing exception of Corsic'a, which is Italian in all but 
political allegiance. Until the middle of the iQtb century Italy 
was divided into small States, so that the brigand who was closely 
I>ur.sued in one; could flee to another. Thus it was that Marco 
Sciarra of (he Abruzzi, when hard-pressed by the Spanish viceroy 
of Naples—just before and after 1600—could cross the border 
of the papal States and return on a favourable opportunity. 
Whe-n Tope; and viceroy combined against him, he took service 
with Wnice, whence he could communicate with his friends at 
home, and pay them occasional visits. On one such visit he was 
led Into a trap and slain. Mnreo Sciarra had terrorized the country 
far and wide at the head of 600 men. He was the follow'er and 
imitator of Benedetto Mangone, of whom it is recorded that, 
having stopped a party of travellers which included Torquato 
Tasso, he allowed (hem to pass unharmed out of his reverence 
for poets and poetry. Mangone was finally taken, and beaten to 
death with hammers at Naples. Fle and his like are (he heroes 
of much popular ver.se, written in ottava rima and beginning 
with the traditional epic invocation to the muse. 

In Naples the Bourbon dynasty rc'duced brigandage very much, 
and secured order on the m.ain high-roads. But it was not e.x- 
(Inguishcd, and it revived during the French invasion. When 
Ferdinand wa.*; restored on the fall of Na[>olcon, he* employed 
.in English ofTicer, Gen. Sir Richard Church, to suppress the 
brigands. Gen. Church, who kept good order among his soldiers, 
and who made (hem ])ay for everything, gained (he conliclence 
of the peasantry, and restored a fair measure of security. It was 
he who finally brought to justice the v'ilJainous Don Ciro Anicchi- 
arico—priest and brigand—who declared at his trial with offhand 
indifference that he su})pose(] he had murdered about 70 people. 

Every successive revolutionar^’ disturbance in Najiles saw a 
recrudescence of brigandage down to the unification of iSoo-Oi, 
and then it was years before the Italian Government rooted it 
out. The .source of the trouble was the support the brigands 
received from various kinds of manuthi^oli fmaintainors)—great 
men, corrupt officials, political parties, and pea.sants who were 
terrorized, or who profited by selling the brigands food and 
clothes. What is true of Naples is true of other part.s of Italy 
muiiitis mutandis. 

The history of brigandage in Spain is very similar. It may 
be said to have been endemic in and .south of the Sierra Morena. 
In the north it has flourished when Government was weak, and 
after foreign invasion and civil w'ars. But it has alway.s been pul 
lown easily by a capable 2\dministration. It reached its greatest 
heights in Catalonia, where it began in the strife of the peasants 
against the feudal exactions of the landlords. It had its traditional 
hero, Ro(|ue Guinart, vvlio figures in the second part of Don 
tjuixote. The revolt against the house of Au.stria in 1640, aivl 
the War of the Succession (1700-14), gave a great stimulus to 
Catalan brigandage. But it was then jiut down in a way for 
which Italy offers no precedent. A country gentleman named 
Fedro Weiana, hereditary balio (military and civil lieutenant) 
of the archbishop of Tarragona in the town of Vails, armed his 
farm-servants, and resisted the attacks of the brigands. With 
the help of neighbouring country gentlemen he formed a strong 
hand, known as the Mazos (Boys) of Veciana. The brigands 
combined to gel rid of him by making an attack on the town of 
Vails, but were rcpul.sed with great loss. The Government of 
Philip V. then commissioned Veciana to raise a special cor])s of 
police, the “escuadra de Cataluna.” Since the organization of the 
xcellent constabulary called “La Guardia Civil” by (he Duke 
of Ahumada. about 1S44, brigandage has been well kept down. 
More symiaathy is felt for “bandoleros” in the .south, and there 
also they find Spanish equivalents for the manuthigoU of Italy. 

On Oct. 8 1Q27 two French children were kidnapped by Moroc¬ 
can brigands and their parents murdered. This outrage was 
followed a fortnight later by the capture of four French subjects, 
one of whom, M. Vves Steeg, was a nephew of the resident 
general of Morocco. The prisoners were only released on the 
payment of a considerable ransom on Nov. 17. 
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The “dacoits” or brigands of India were of the sarae stamp as 
their European colleagues. The Pindaris were more than brigands, 
and the Thugs (q.v.) were a religious sect. 

BxBLioGK/\pnY.—The literature of brigandage, apart from pure 
romances or official reports of trials, is naturally c.xten.sive. Mr. 
McFarlane’s Lives and Exploits of Banditti and Robbers (i8j7) is a 
useful introduction to the subject. The author saw a part of what he 
wrote about, and included in his work many references, particularly 
lor Italy. A good bibliography of Spanish brigandage will be found 
in Eugenio de la Iglcgia’s Rescha llistorica dc id Cuardia Civil (189S), 
For actual pictures of the life, nothing Is better than W. J. C. Moons’ 
English Travellers and Italian Brigands (1866), and S. Sotcropoulos’ 
The Brigands of the Morea, translated by the Rev. J. O. Bagdon 
,(1868). 

BRIGANDINE, a French word meaning the armour for the 
'hrigandi or brigantes, light-armed foot soldiers; part of the armour 
of a foot soldier in the middle ages, consisting of a padded tunic 
of canvas, leather, etc., and lined with closely sewn scales or rings 
of iron. 

BRIGANTES, a people of northern Britain, who inhabited 
the country from the mouth of the Humber on the east, and 
Mersey on the west, as far northwards as the Wall of Antoninus. 
Theii: chief town was Eburaciim (or Eboraam; ^■ork). They 
first came into contact with the Romans during the reign of 
Claudius, when they were defeated by Publius Ostorius Scapula. 
Cnder Vespa.sian they submitted to Pctillius Cerealis, but w'ere 
not finally subdued till the time of Antoninus Pius (Tac. Agricola, 
17; Pausan. viii. 43, 4). A branch of the Brigantes also settled 
in the south-east corner of Ireland, near the river Birgus (Barrow). 
Jho name Brigantes is said to mean “mountaineers.” 

Sec A. Holder, Altccllisclier Sprachsc.hatz, i. (i8y6), for ancient 
authorities: J. Rhys, Celtic Britain (3rd ed., rQ04) i Pauly-Wissowa, 
Rcakneyklopddic, iii. pt. i. (1897). 

BRIGG (or Glanford Brigg), a market town and urban dis¬ 
trict of Lindsey, Lincolnshire, England, situated on the river 
Ancholmc, which affords water communication with the Humber. 
Pop. (1938 cst.) 4 ,c8j. Area 1.5 sq.mi. It is 23 mi. by road north 
of Lincoln and is served by the L.N.E. railway. Trade is princi¬ 
pally agricultural. 

BRIGGS, CHARLES AUGUSTUS (1841-1913), Ameri¬ 
can Hebrew scholar and theologian, was born in New York city, 
Jan. 15, 1841. He was educated at the University of Virginia, 
the Union Theological Seminary, and the University of Berlin. 
After a pastorship in the Pre.sbyterian church of Roselle (N.J.), 
he went to the Union Theological seminary, where he held suc- 
ccs.sively three different professorships. In 1892 he was tried for 
heresy by the presbytery of New York and acquitted. The Gen¬ 
eral Assembly, to which the case was appealed, suspended Dr, 
Briggs in 1893, being influenced, it would seem, in part, by what 
his colleagues called the “dogmatic and irritating” nature of his 
inaugural address. He was ordained a priest of the Protestant 
Episcopal Church in 1900. With S. R. Driver and Francis Brown 
he prepared a revised Hebrew and English Lexicon (1891-1905 ), 
and with Driver edited the Intermtional Critical Commentary. 
His publications include Biblical Study (1883); American Presby¬ 
terianism (1885); Messianic Prophecy (1886); Whither? A 
Theological Question for the Times (1889) ; J'he Bible, the Church 
and the Reason (1892); New Light on the Life of Jesus (1904); 
A Critical and Exegctical Commentary on the Book of Psalms 
(1906-07), in which he was assisted by his daughter; Church 
Unity (1909); The Fundamental Christian Faith (1913); and, 
po.sthumously, Theological Symbolics (1914). He died in New 
York, on June 8, 1913. 

BRIGGS, HENRY (1561-1630), English mathematician, 
was born at Warley Wood, near Halifax, in Yorkshire. He gradu¬ 
ated at St. John’s college, Cambridge, in 1581, and obtained a 
fellowship in 1588. In 1592 he was made reader of the physical 
lecture founded by Dr. Thomas Linacre, and in 1596 first profes¬ 
sor of geometry in Gresham House (afterwards College), Lon¬ 
don. In his lectures at Gresham House be proposed the alteration 
of the scale of logarithms from the hyperbolic form which John 
Napier had given them, to that in which unity is assumed as 
the logarithm of the ratio of ten to one. In (ronferences with 
Napier the alteration proposed by Briggs was agreed upon; and 


on his return from his second vi.sit to Edinburgh in 1617 he 
accordingly published the first chiliad of his logarithms. {See 
Napier, John.) In 1619 he was appointed Savilian professor of 
geometrj' at Oxford. In 1022 he published a small tract on the 
North-West Passage to the South Seas, through the Continent of 
Virginia and Hudson's Bay; and in 1024 his Arithmetica Loga- 
rithmica, in folio, a work containing the logarithms of 30.000 
natural numbers to 14 places of figures besides the index. He 
also completed a table of logarithmic sines and tangents for the 
hundredth part of every degree to 14 places of figures bi sides the 
index with a (able of natural sines to 15 places, and tangents and 
secants for the same to ten jilaces; all of which were iirinled at 
Gouda in 1631 and published in London in 1033 under the title of 
Trtgoiiomctria Britannica (see Mathematical Taiuxs). Briggs 
died on Jan. 26, 1630. 

Other works are; A Table to find the Bright of the Pole, the 
MiigneAkal Declination being given {iboz) ; “'I'aMcs for tlie Invjnnve- 
ment of Navigation,” printed in the .second edition of Edward Wright'.s 
treatise entitled Certain Errors in Navigation deleeteel and eorneled 
(j6jo); a Description of an Instrumental Table to find the part 
proportional, devised by Mr. Edward Wright (lOiG and i()i8) ; 
Euelidis Elementorurn VI. libri priorcs (1O20); .1 Treatise on the 
North-West Passage to the South Sea (rb::), reprinted in Purehas’.s 
Pilgrims, vol. iii. p. 851; Mathematira ab Antiquis minus eognita. 
Some other works, as his Commentaries on the (irowclry of Peter 
/fcmu.v, and Remarks on the Treatise of Longomontanus n spelling the 
Quadrature of the Circle, have not been published. 

BRIGHAM, a city in northern Utah, U.S.A., near the 
Bear river bay of Great Salt lake, 20 mi. N. of Ogden; the county 
scat of Box Elder county. It has an elevation of 4.307 ft. and 
lies at the mouth of the canyon formed In' Box lilder ereik. 
Jt is on Federal Highway 91, and is served by the Southern 
Tacilic and the Union J’acific railways. The population in 1940 
was 5,641. Brigham was settled in 1853 by Mormons, who by 
irrigation transformed the sagebrush desert into a garden. The 
region is famous for its peaches and other fruit.s, and the city 
it.self is practically a huge orchard, with an irrigating ditrli along 
every street. On Peach Day, early in Sepleniher, fruit is given 
freely to the thousands of visitors. Among the manufacturing 
industries are large tomato canncrie.s and beet sugar mills. The 
Bear river bay marshes are one of the noted bird grounib of the 
country, attracting both sportsmen and .students. Brigham was 
incorporated as a city in 1S67, and in 1918 adopted a city man¬ 
ager form of government. 

BRIGHOUSE, municipal borough, West Riding, Yorkshire, 
England, 5^ mi. N. of Huddersfield by the L.M.S. Railway, on the 
river Calder. Pop. (est. 1938) 30,140. Area 12.3 sij.ini. It has 
large woollen and worsted factories. Much of the machinery and 
many tools used in the textile industry are made locally. Iron 
founding, eipccially moulding, quarry working and chemical dye 
mixing are pursued. The town was incorixirated in 1893 and is 
governed by a mayor, 12 aldermen and 3O councillors. Brighouse 
is in the Elland parliamentary division of Yorkshire (West Rid¬ 
ing). The borough was considerably exteniled in 1937. 

BRIGHT, SIR CHARLES TILSTON (1832-1888), Eng- 
lish telegraph engineer, who came of an old V'ork.shire family, was 
born on June 8, 1832, at Wanste*ad, Essex. At the age of 15 he 
became a clerk under the Electric Telegraph Company. In 1852 
he was appointed engineer to the Magnetic Telegraph Company, 
and superintended the laying of lines in various parts of the 
British Isles, including in 1853 the first cable between Great 
Britain and Ireland, from Portpatrick to Donaghadec. His experi¬ 
ments convinced him of the practicability of an electric submarine 
cable connection between Ireland and America; and having in 
1855 already discussed the question with Cyrus Field, who with 
J. \V, Brett controlled the Newfoundland Telegraph Company on 
the other side of the ocean, Bright organized with them the Atlan¬ 
tic Telegraph Company in 1856 for the purpose of carrying out 
the idea, himself becoming enginccr-in-chicf. The story of the 
first Atlantic cable is told elsewhere (see Telegraph), and it must 
suffice here to say that in 1858, after two disappointments, Br^ht 
successfully accomplished what to many had seemed an impossible 
feat. Within a few days of landing the Irish end of the line at 
Valentia be was knighted in Dublin. Subsequently Bright super- 
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visrfJ thi* laying? of submarine cables in various legions of the 
world, and took a leading [lart as pioneer in other developments 
of the electrical industry. In conjunction with Josiah Latimer 
Clark, with whom he entered into jiarlnership in 1861, he invented 
iinprcned niethod.s of insulating submarine cables, and a paper on 
elc-c trical standards read by them befcire the British Association 
in the* same year led to the establishment of the British Associa¬ 
tion ((jrnmittee on that subject, whose work formed the founda¬ 
tions cd the systc'm still in use. From 1865 to 1868 he was Liberal 
M r. feer (Ireenwich. He died on May 1888, at Abbey VV’ood, 
near London. 

Sec l.ifr Story of Sir (!. T. Jirif^ht, by his son Charles Bright (re¬ 
vised ed. 1008). 

BRIGHT, JOHN (1S11-18S0), British statesman, was born 
at Kcuhdaie on N'ov, 10, iSi i of bhjaker stock. His father, Jacob 
Bright had started a cotton-mill at Rochdale in 1800; his mother. 
Martha Wood. Jacob Bright s second wife, was a woman of great 
strength of character and refined taste. John being a delicate 
child, was sent as a day-scholar to a boarding-school near his home. 
A year at the Ackworth school, two years at a school at York, 
and a year and a half at Newton, near Cdilheroe, comjileted his 
(‘ducation. He learned, he liinisc lf said, but little Latin and Greek, 
but acc|uired a love of Lnglish literature. In his i6lh year he 
entereci his father’s mill, and in due time became a j>artncr in the 
business. T'wo agitations were then going on in Rochdale— 
(he hrsl (in which Jacob Itright was a leader) in op[>o.sition to 
a local (Inirch-rate, and the second for parliamentary reform, 
by which Rochdale successfully claimed to have a member al¬ 
lotted to it under the Reform bill. In both these movements 
John Bright took part. He was an ardent Nonconfcjrinist, proud 
to number among his ancestors John Gratton, a iriend of George 
Fox, and one of (he persecuted and imprisoned preachers of the 
Society of I’riends. His political interest was probably first 
kindled by the Freston election in iS.to, in which Lord Stanlc'y, 
after a long struggle, was defeated by “Orator" Hunt. Bright was 
one ot the founders of the Rochdale Literary and Philosophical 
Society, look a leading part in its debates, and on returning from 
a holiday journey in the East, gave’ (ht^ society a lecture on his 
trav'Cls He first met Richard Cuhden in 1836 or i8.t7. Cohden 
urged him to speak against (he Corn laws. His first speech on the 
Corn laws was made at Rochdale in 1838, and in (he same year 
he joined the ManchestcT provisional committee which in 
lotinded (he Anti-C'orn Law league. He was still only (he local 
pulilic man, taking part in all public movements, especially in 
opposition to John Feilden's proposed factory lc‘gisla(ion, and to 
the Rochdale church-rate. In iSp) he married Elizabeth, daughter 
of Jonathan I’riestman of Xewcastle-ou-'rync. A daughter, Helen, 
w.is born to them; but the* young wife, after a long illness, died 
ot consuniiilion in Se]it. 1841. Three days after her death at 
la-arniiiglon, Cobde-n called to see him. Cobclen siKike some words 
ot condolence, but “after a time he looked Uji and said, ‘There are 
ihousatuis of homes in England at this moment where wives, 
mothers and children are dying of hunger. Now, when the first 
paroxysm of your grief is jiasl, I would advise you to come with 
me. and we will never rest till the Corn laws are repealed.’ I ac¬ 
cepted his invitation,” added Bright, “and from that time we 
never ceased to labour hard on behalf of the resolution which we 
had made.” 

■At the general election in 1841 Cubden was returned for Stock- 
port, and in 1S43 Bright was the Free Trade candidate at a by- 
election at Durham. He was defeated, but his successful com- 
fxTitor was unsc'atecl on petition, and at the second contest Bright 
was returned. He took his seat in (he House of Commons on 
July 28, 184,1 in an atnu)S[)hore of suspicion and hostility, due to 
the reputation he had gained in the last two years as the most 
formidable agitator against (he Corn laws. Wherever John 
Bright was announced as the speaker vast crowds assembled, for 
he had the v)assion which Cobden lacked. His “more stately 
genius.” ns Mr, John Morlcy called it. was already making him the 
undisputed master of the feelings of his audiences. In the House 
of Commons his progress was slower. Cebden's argumentative 
siiecchcs were regarded more sympathetically than Bright’s more 


rhetorical appc*als. and in a debate on Villiers's annual motion 
against the Corn laws Bright was heard with so much impatience 
that he was obliged to sit down. In the next session (1845) he 
moved for an inquiry into the operation of the Game laws. At a 
meeting of county members earlier in the day Peel had advised 
thc'm not to be led into discussion by a violent speech from the 
member for Durham, but to let the committee be granted without 
debate. Bright was not violent, and Cobden said that he did his 
work admirably, and won golden opinions from all men. The 
speech established his position in the House of Commons. 

In this session Bright and Cobclen came into oppositiem, Cob¬ 
den voting for the Maynooth Grant and Bright against it. On 
only one other occasion—a vote for South Kensington—did they 
go into opposite lohliies during twenty-five years of parliamentary 
life. In (he autumn of 1845 Bright retainceJ Cobclen in the public 
career to W'hich Cobclen had invited him four years before. 
Bright w'as in Scotland when a letter came from Cobclen announc¬ 
ing his determination, forced on him by business difficulties, to 
retire from iniblic work. Bright replied that if Cobden retired 
the mainspring of the league was gone, and a few days later set 
off for Manchester, posting in that wettest of autumns llyrough 
“the rain that rained aw'ay the Corn laws.” On his arrival he 
rai.secl (he money w'hich tided Cobden over the emcTgcncy. The 
crisis of the struggle had come. The bad harvest and the ])Otatc) 
disease drove him to the repeal of the Corn laws, and at a 
meeting in Manchester on July 2, 1846 Cobden moved and Bright 
■sc-concled a motion dissolving (he league. A library of tw'clve 
hundred volumes W’as presented to Bright as a memorial of the 
struggle. 

Bright married, in June 1847, Margaret Lealham, of Wake¬ 
field, by whom he had seven children. In the succeeding July he 
was elected for Manchester, with Milner Gibson, without a cem- 
test. In the new' parliament, as in the previous session, he op¬ 
posed legislation restricting the hours of labour, and as a Non¬ 
conformist, spoke against clerical control of national education. 
In 1S48 he voted for Hume’s household suffrage motion, and in- 
trocluccd a bill for the repeal of the Game laws. When Lord John 
Russell brought forward his Ecclesiastical Titles bill, Bright op¬ 
posed it as “a little, paltry, miserable measure,” and foretold its 
failure. 

In a speech in favour of the government liill for a rate in 
aid in 1840, he w'on loud cheers from both sides, and was com¬ 
plimented by Disraeli for having sustained the reputation of (hat 
assembly. From this time forward he had the ear of th(‘ House, 
and look effective part in the debates. He spoke against capital 
puni.shment, against, church-rates, against flogging in the army, 
and against the Irish Establi.shed Church. He. supported Cob- 
clen's motion for the reduction of public expenditure, and in and 
out of parliament pleaded for peace. In the election of 1852 he 
was again returned for Manchester on the principles of free trad(‘, 
electoral reform and religious freedom. But war W’as in the air, 
and the most impassioned speeches he ever delivered were ad¬ 
dressed to this parliament in fruitless opposition to the Crimean 
war. Neither the House nor the country would listen. “I went 
to the House on Monday,” wrote Macaulay in March 1S54, “and 
heard Bright say ev'crything I thought; and 1 heard Falmerston 
and Graham ex])Ose themselves lamentably.” His most memo¬ 
rable speech, the greatest he ever made, was delivered on Feb. 23, 
1855. “The angel of death has been abroad throughout the land. 
You may almost hear the beating of his wings.” he said, and con¬ 
cluded with an appeal to the jirime minister that moved the 
House as it had never been moved within living memory. 

Bright was disqualified by illness during the whole of 1856 and 
1857. In Palmerston's penal dissolution in the latter year, Bright 
was rejected by Manchester, but in August, .vhile ill and absent. 
Birmingham elected him without a contest. He returned to 
{wrliament in 1858, and in February seconded the motion W'hich 
threw out Lord Palmerston’s government. Lord Derby thereupon 
came into office for the second time, and Bright had the satisfac¬ 
tion of assisting in the passing of tw'o measures which he had long 
advocated—the admission of Jews to parliament and the transfer 
of the government of India from the East India Company to (he 
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Crown. In October he addressed his new constituents, and started 
a movement for parliamentary reform. He spoke at preat gather¬ 
ings at Edinburgh, Glasgow, Bradford and Manchester, and for 
the next nine years he was the protagonist of Reform. In the de¬ 
bates on the Reform bills submitted to the House of Commons 
from 1859 to 1807, Bright’s was the most intluential voice. He 
rebuked Lowe's “Botany Bay view,” and described Horsman as 
retiring to his “political cave of Adullam,” and hooking in Lowe. 
“The party of two,” he said, “reminds me of the Scotch terrier, 
which was so covered with hair that you could not tell which was 
the head and which was the tail.” These and similar phrases, such 
as the excuse for withdrawing the Reform bill in the year of the 
great budget of i860—“you cannot get twenty wagons at once 
through Temple Bar”—were in all men’s mouths. Bright’s ora¬ 
tory constantly produced these popular cries. The yihrase “a free 
breakfast table” was his; and on the rejection of Forster’s Com¬ 
pensation for Disturbance bill he used the phrase as to Irish dis¬ 
content, “Force is not a remedy.” 

During his great reform agitation Bright had vigorously sup¬ 
ported Cobden in the negotiations for the treaty of commerce 
with France, and had taken the side of the North in the discus¬ 
sions in England on the American Civil War. He had a i)rofound 
admiration for Abraham Lincoln, as an inscription written by him 
on a copy of Lincoln’s portrait shows; “.-\nd if there be on earth 
and among men any ‘Divine’ right to govern, surely it rests with 
the Ruler so chosen and so appointed.” (Dec. 4, 1861.) He be¬ 
lieved that the government of the United States rested more than 
any other, on the fret* choice of a free people. No Englishman of 
his time was .so outs{K)ken on the Alabama ca.se as Bright. It is 
interesting to re;id his conception of the future of the American 
continent. “I .should say that if a man had a great heart within 
him, he would rather look forward to the day when, from that 
point of land which is habitable nearest to the Pole, to the shores 
of the Great Gulf, the whole of that vast continent might become 
one great confederation of Stale.s—without a great army and 
without a great navy, not mixing itself uj) with the entanglements 
of European politics, without a custom-house inside, through the 
whole length and breadth of its territory, and with freedom every¬ 
where, etjuality everywhere, law everywhere, peace everywhere— 
such a conf(aieralion would afford at least some hope that man is 
not forsaken of Heaven, and that the future of our race may be 
better than the past.” (Speech at Rochdale, Nov. 1861.) In 
March 1865 Cobden died, and Bright told the Hou.se of Commons 
he dared not even attempt to expre.ss the feelings which oppressed 
him, and sat down overwhelmed with grief. Their friendship was 
one of the most characteristic features of the public life of their 
time. “After twenty years of intimate and almo.st brotherly 
friendship with him,” said Bright, “I little knew how much 1 
loved him till I had lost him.” In June 1865 parliament was dis¬ 
solved, and Bright was returned for Birmingham without oppo.si- 
tion. ’Palmerston’s death in the early autumn brought Lord John 
Rus.sell into power, and for the first time Bright gave his support 
to the gov'ernment. Russell'.s fourth Reform bill was introduced, 
was defeated by the Adullamites, and the Derby-Di.sraeli ministry 
was installed. Bright declared Lord Derby’s accession to be a 
declaration of war against the working classes, and roused the 
great towns in the demand for reform. Bright was the ])opular 
hero of the time. The winter of 1866-67 was the culminating 
point in his career as a political leader. The Disraeli Reform bill 
was carried. Lord Cranbornc (3rd marc^uis of Salisbury), who had 
resigned from the Government when he saw the text of the Bill, 
remarked that “if the adoption of the principles of Mr. Bright 
be a triumph, then the Conservative party, in the whole history 
of its previous annals, has won no triumph so signal as this.” In 
the autumn of 186S Bright, with two Liberal colleagues, was again 
returned for Birmingham. Mr. Gladstone came into power with a 
programme of Irish reform in church and land such as Bright 
had long urged, and he accepted the post of president of the 
Board of Trade. He made a great speech on the second reading 
of the Irish Church bill, and wrote a letter on the House of Lords, 
in which he said, “In harmony with the nation they may go on 
for a long time, but throwing themselves athwart its course they 
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may meet with accidents not pleasant for them to think of.” He 
also spoke strongly in the same session in favour of the bill i>er- 
mitting marriage with a deceased wife’s sister. A severe illness 
compelled his retirement and kept him out of public life for four 
years. In August 1873 Mr. Gladstone reconstructed his cabinet, 
and Bright returned to it as chancellor of the duchy of L;\ncaster. 
But he was now an old man. In the election in January 1S74 
Bright and his colleagues were returned for Birmingham without 
opposition. When Mr. Gladstone resigned the leadership of his 
party in 1S75. Bright was chairman of the party meeting which 
chose Lord Hartington as his successor. He took a less prominent 
part in political discussion, till the Eastern Question brought 
Great Britain to the verge of war with Russia, and his old energy 
llamed up afresh. In the debate on the vote of credit in I'ebruary 
1878, he urged the government not to increase the difficulties 
manufacturers had in finding employment for their workpeople 
by any single word or act which could shake confidence in bu.si- 
ness. The debate lasted five days. On the fifth day a telegram 
from Mr. Layard (afterwards Sir AusteiO was published an- 
nouiuing that the Ru.ssians were nearing Gonstantinoiile. In both 
Houses Mr. Layard’s despatch was read, and in the excited Gom- 
mons Mr. Forster’s resolution opposing the vote of credit was 
withdrawn. Bright, however, distrusted the ambassador at the 
Forte, and gave rea.sons for doubling the alarming telegnmi. 
While he w'as speaking a note wais put into the hands of Sir 
Stafford Northcote, and when Bright .sat down he read it to the 
Hou.se. It was a confirmation from the Russian prime minister of 
Bright’s doubts: “There is not a word of truth in tin- rumours 
w'hich have reached you.” At the general election in 1880 he was 
re-elected at Birmingham, and joined Mr. Gladsloiui’s new govern¬ 
ment as chancellor of the duchy of Lancaster. For two sessions 
he spoke and voted with his colleagues; he sujiporled I’orster’s 
Coercion bill in 1881, believing that without it a Land bill could 
not be got through parliament. But after the bombardment of 
the Alexandria forts he left the ministry and never held office 
again. He, however, gave a general support to Mr. Glaeistone’s 
government. In June 1883 he was the object of an unparalleled 
demonstration at Birmingham to cidebrate his 25 years of service 
;is its rejiresentative. At this celebration he siioke strongly of 
“the Irish rebel party,” and accused the Conservatives of “alli¬ 
ance” with them, but withdrew the imputation when Sir Stafford 
Northcote moved that .such language was a breach of the privi¬ 
leges of the House of Commons. At a banquet to Lord Spencer 
he accu.sed the Iri.sh mt'mbcrs of having “exhibited a boundle.ss 
.sympathy for criminals and murderers.” He refused in the House 
of C’ommons to apologize for these W'ords, and W'as supported in 
his refu.sal by both sides of the Hou.se. At the Birmingham elec¬ 
tion in 1885 he stood for the central division of the redistributed 
constituency; he was opposed hy Lord Randolph Churchill, but 
W'as elected by a large majority. In the new jiarliamenl be voted 
against the Home Rule bill, and in the election of 188(1 which 
followed^ its defeat, when he W'as re-elected without oiiposilion, 
his letters told with fatal effect against the H6me Rule Liberals. 
He suggested that the Iri.sh members should form a grand com¬ 
mittee to W'hich every Irish bill should go after first reading. 
But though he was him.self a di.s5enfienf, the break-up of the 
Liberal party filled him with gloom. His last speech at Birming¬ 
ham was on March 29, 18S8, at a banquet to celebrate Mr. Cham¬ 
berlain’s return from his peace mission to the United States. He 
spoke of imperial federation as a “dream and an absurdity.” In 
May his illness returned, he took to his bed in Ottoiler, and died 
on March 27, 1889. He W'as buried in the graveyard of the meet¬ 
ing-house of the Society of Friends in Rochdale. 

The 3rd marquess of Salisbury said of him, and it sums up his 
character as a public man: “He was the greatest master of Eng¬ 
lish oratory that this generation—I may say .several g('neration.s— 
has seen. ... At a time when much speaking has dejircssed, has 
almost exterminated eloquence, he maintained that robust, power¬ 
ful and \dgorous style in which he gave fitting expression to the 
burning and noble thoughts he desired to utter.” 

See Speeches on Parliamentary Reform by John Bright, M.P., 
revised by Himself (1866); Speeches on Questions of Public Policy, 
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hy John Brif>ht, M.P., vd. J. E. Thorold RoRcra (iH0«); Puhlir Ad¬ 
dresses, cd. J. E. Thorold Rogers (1879); ^ Harnett Smith, The Life 
and Speeches of the Right Hon. John Bright, ATP. (1881); Public 
Letters oj the Right Hon. John Bright, M P., colli-cted hy II. J, Leech 
(1885); Harry O’Hrien, John Bright (igio); G. M. Trevelyan, 7 he 
Life of John Bright (lyr.s, 2nd cd. 1(^25). 

BRIGHT, RICHARD ( 1789-1 H58), English physician, wa.'? 

bom on Se})t. 28, 1789, at Bristol. After an expedition to Eeland 
and a short ]>eriod of study at Guy’s hos[a‘tal, London, Bright 
took his M.I). at Edinburgh in 1812. From 1814-15 he vi.sited 
continental hf)s{}ifa)s, and receiving his L.R.C.P. in 1816. })etame 
assistant ph\-sirian to tfie IvOruJon fever hosjatal. In 1820 he was 
made a.e^istant pliysii ian at riu\’’s and four years later full phy¬ 
sician. d'he results of his researdies first ap{)eared in Reports of 
Mrdiidl Cases .Srlrffed with a View of Illustraling (hr .Syntptoms 
and Cure of fJ/.scase hy n Refrrcnee to Morhtd Anatomy i iHjj). 
a work which desc ribed dropsical cases and showed that they in¬ 
volved a diseas'd conditicjn of t)ie kidney. “Bright’s disea.se” sejon 
[)ecanie world-known, ainl its discoverer’s reputation was cnsurecl 
by sui>sc-fjiic nt [cajeers on renal disease in the second volume of 
reports in [S51 (this also contained .studies of the central nervous 
s>'stem and of f1i'»ea.ses of tli(‘ brain, meninge.s and cord> and in 
the iinpcirtant tirsi volunu' of Ciiy’s Hospital Reports of 185b. 
To these l.tilcT re[)or!s, from 1856 onwards. Bright contrilmted 
many papers on abdominal tumours, fever, diseased arteries of 
the i)rain, etc, lb- resigned his post at Guy’s in 1843. He died 
in London on I )<•<■. iti, i H“X, 

Se(‘ Gay's Hospital Reports, Bright Centenary Number (rep?). 

BRIGHTLINGSEA, urban district, .seaport and fishing sta¬ 
tion. Essex, England, on a creek of the ('dine estuary, the ter- 
mimis of :i bramh from t'olrhester (8 mi.) of the L.N.E. ry. rof). 
fic)3S esi,) 4,.'10. .Area 8 8 sq.ini. Tlic' ('olchesic-r oyster beds 
are mainlx’ in this ji.irt of the (’cine, ntici llu' oyster fishery is the 
chief industry. I»oat building is carried on, and the place is also 
a yac hting centre. Brightlingsea, which appears in Domesday, i.s 
a mt'inbcT of the ('in(|ue Port of Sandwich in Kent, Near tlu‘ <>[)- 
po.sile shore of the crec'k is St. (tsylli's priory, which originated 
as a minner>' founcled by G.sylti, a granddaugliier of Peticla, king 
of Mercia; it became, a foundation for Augustiniaii canons early 
in the ]2lh (cnlurv. 'I'hc! remains, iiu orjioraled with a modc'rn 
residence', include a late Perpendicular gati’way. 

BRIGHTON, a watering-place of Bourke county, Victoria, 
.Australia, If is now included within the bounds of Melbourne 
{(/.vA, since it is only 5 nii S, of llu' centre of that city. It has 
two picTs and a growing population (jq.-^oy in 19tO- 

BRIGHTON, municipal, county and parliamentary borough, 
and .se,aside resort. Sussex, I'aiglancl, 51 mi. S. of London by the; 
Southern r.ailwaN'. Pop. (esl. 1938) 14^.500; area 19.6 scimi. 
Accessibilitx' from London is the chief factor in its ixipularity. 
'I'lu' Sea-front, one- long pronu-narle, overlooks the English channel 
and siretches tu'arly four inilc's from Kemp Town on tlic east to 
Ilo\e on the' west. The exlc'iiclc'cl borough (i«;27) includes 
Ihitchain, Rot I iiigdean, 0 \ingdc'aii and part of Falmc'r and Salt- 
dc-aii. Encroac limenl.s of the' sea were' freciueiit until the erection 
of a inassi\'c' sea-wall, begun about 1S30, 60 ft. liigh, 23 ft. thick 
at the base, and three ft. at the summit. In kjjo extensive sea de- 
fc'ivse works lietween Black Rock atul Saltclean were undertaken, 
inc hiding a jiromenadc and .sea-wall, Romans and Saxons occupied 
the site, but (he earlie.^t mention of Briglilon (Bristc'lnicslon. 
Brichc'lnu'stoiie, Bright helmston) is the Domesday record that 
three holdings comiutsing Brighton belonged to William de 
Wareune. One had belonged to Earl Godwin and from this a rent 
of 4,000 lierrings wa.'^ due, indicating (he c'xistence of a large fish¬ 
ing village. This holding is proliably identic'al with the manor later 
known as Brighton-Lewes which in i4.>o fell to John Mowbray. 
3rd duke of Norfolk. In 1340 tiu're were no merchants, only ten¬ 
ants of lands, but its prosperity increased during the 15th and 
Hith centuries, and it wa.s assessed at £0 1 j.v, Sd. in 1534. There 
is, howexer, no indication that it was a borough. In 15S0 com- 
niis.sioners introduced, to as.susl tlie constable, a body of eight 
tishenneu and four landsinc'n, known as the Society of the 
Twelve. This constitution disapix'ared before 1773 when commis¬ 
sioners were appiointed. Brighton became a parliamentary borough 


in 1832. was incorporated in 1854 and became a county borough 
in rS88. From a fishing town in 1656 it rose 100 years later to be 
a fashionable resort. Its popularity increased after the \nsit of the 
prince of Wales (see George 1 \^) to the duke of Cumberland in 
1783, and was ensured by his building the Pavilion in 17S4-87. 
His a.s.sociation with Mrs. Fitzherbert at Brighton was the starting 
[)oint of its fashionable repute. The Pavilion contains a rnu.scum, 
art galleries and a.ssembly rooms. Some portions of the former 
parish church of St. Nicholas remain, but most churches and 
chapels are modern, and new parishes have been added. There are 
imposing institutions contributing to the entertainment of visitors. 
The aejuarium. founded in 1872, was reconstructed in 1928-29 and 
contains over 10,000 living .spccimen.s. I’re.ston and Qfueen’s park.s 
.'ire the principal of several public recreation grounds; the corpo¬ 
ration also acquired over 7.000 ac. of clownland, including Devil’s 
Dyke, for its preservation, besides other lands. The race-course of 
122 ac. at Kemp Town is also town property. Ifdiuational estab- 
li^bim-nts ifuludc' Brighton college, a public school and Roedeari 
Girls’ school. Preston manor house W'as opened as a museum in 
1933. Building impro\'enient.s and extensions are being made every 
year, but during World War II 4.500 houses in Brighton and Hove 
were damaged by the German air raids of 1940-41. There are two 
piers, of which tlu' Palace pier ( 1,710 ft. long), near the site of 
the old chain pier ( 1823) washed away in iHqf), is near the centre 
af the town, while liie West pier is toward Hove, After 19.1T, fa¬ 
cilities for landing steamer tralTic were improved. There are ex¬ 
tensive mackerel and herring fisheries and a large lu w covered 
market, erected in 1936. In ic;35 Brighton, Hove and Wortliing 
e.stalilishc'd a joint municipal aerodrome at Shoreham-by-Sea. 
The parliamentary borough, which includes Hove, returns two 
members. 

BRIGHT’S DISEASE, a te rm in medicine applied to a class 
of (li.se.'ise.s of the kidneys(;icule and chronic nephritis) which have 
as tlieir most jirominont symptom the presence of albumen in the 
urine, often accompanic'd by droiisy. Tliest' assoiiated symptoms 
in connection with kidney clisease were first dcscrib('d in 1827 by 
Dr. Richard Bright, hut instead of being, as was formerly sup- 
Iiosed. the result of one form of disf'asc of the kidnexs, may be 
dependi'iit on various morbid conditions (see Kidney, Diseases 
(»v). Hence the term Bright'.s disease now has a generic applica¬ 
tion. 

'I'he symj)toms of acute Bright's disease are severe. Pain in the 
bark, vomiting and fever commonly usher in the attack. Dropsy, 
v.'irxing in dt'gree from slight puffincss of the face to an accumu¬ 
lation of (luid sufficient to di.stend the whole bod>’, and to occasion 
.erious emliarrnssmcnt to respiration, is a very common accom¬ 
paniment. The urine is reduced in quantity, i.s of dark, smoky or 
bloody colour, and exhibits to chemical reaction the jirescnce of a 
large amount of albumen, while, under the microscope, blood cor¬ 
puscles and casts are found in abundance. Such a condition may 
.supervene upon scarlatina or exposure to cold during drunkenness. 

Acute inllarnmation may by its sexcrity destroy life, or termi¬ 
nate in a chronic form of Bright’.s disease. On the other hand ar¬ 
rest of the inflammatory action frequently occurs, marked by in¬ 
creased amount of the urine, gradual disappearance of its albumen 
and other abnormal con.stituents, .subsidence of the dropsy and 
rapid recovi'ry of strength. Nevertheless recovciy is rarely com¬ 
plete and relapses are common. 

In the treatment of acute Bright’s disease, good results are 
often obtained from local depletion, warm baths and the careful 
employment of diuretics and purgatives. Chronic Bright’s disease 
is much less amenable to treatment, but efforts to spare the kid¬ 
neys by restriction of nitrogenous food and by residence in a 
warm, dr\' climate (f.g., Egypt) are indicated. (See Kidney, Dis¬ 
eases of; and Albuminuria.) 

BRIGNOLES, a town in southeast France, in the depart¬ 
ment of Var, 36 mi. by rail N.N.E. of Toulon. Pop. (1936) 4,856. 

It lies 754 ft. above sea level, in the fertile valley of the Caramy, 
contains an old fialacc of the counts of Provence, and has an 
active trade in oliv’e oil, besides tanneries and bauxite mines. 

BRI^SPATI or BRAHMANASPATI ( Lord of 
prayer”), a deity in the A’edic Hindu mythology, an ally of Indra 
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in his conquest of the cloud demon. In the Veda he is identi¬ 
fied with Agni {q.v.). Offspring of Heaven and Earth, he inspires 
prayer and protects the pious. Depicted as having seven moutlis. loo 
wings and sharp horns, he is armed with bow and axe and his chariot 
is drawn by red horse.,. In the epics he is merely a priest or sage. 

See A. A. Macdoncll, Vedic Mythology (Strasljourg, 1897); E. W. 
Hopkin.s, Epic M\thology (Strasbourg, lor.si. 

BRIL, PAUL (1554-1626'), Flemish painter, born at Ant¬ 
werp. On the death of his brother Matthew (1550-84), Paul suc¬ 
ceeded to his pensions and employments at the Vatican. He 
painted landscapes with a def')th of chiaroscuro then little prac¬ 
tised in Italy, and introduced into them figures well drawm and 
finely coloured. One of his best compositions is the “Martyrdom 
of St. Clement,” in the Sala Clementina of the Vatican. 

BRILL (Rhombus laevis), a flatfish closely related to the 
turbot, differing from it in having very .small scales and no bony 
tubercules in the skin. It abounds on parts of the British coast, 
and is only less favoured for the table than the turbot itself. 

BRILLAT-SAVARIN, ANTHELME (1755-1826), 
French gastronomist, was born at Belley, France, on April 1, 
1755, and died in Paris on Feb. 2 , i8j6. In 1789 he w'as a deputy, 
in 1793 mayor of Belley. To escape proscription he fled from 
France to Switzerland, and from there to the United States. On 
the fall of Robc.spicrre he returned to France, and in 1707 be¬ 
came a member of the court of cassation. He wrote various vol¬ 
umes on political economy and law, but his name is famous for 
his Physiologic du gout (1S25) a witty compendium of the art of 
dining, of which a translation, The rhysioloi:y of Taste, was pub¬ 
lished, with introduction by Arthur Machen, in 1925. 

BRIN, BENEDETTO (1833-1898), Italian naval adminis¬ 
trator, was born at Turin on May 17, 1833, and until the age of 
40 worked with distinction as a naval engineer. In 1873 Admiral 
Saint-Bon. minister of marine, appointed him under-.sccretary of 
state. The two men w'orked together; Saint-Bon conceived a type 
of .ship, Brin made the plans and directed its con.struction. On 
the advent of the Left to power in 1S76, Brin was appointed min¬ 
ister of marine by Depretis, a capacity in whii h he continued the 
program of Saint-Bon, while enlarging and completing it in such 
a way a.s to form the first organic scheme for the development of 
the Italian fleet. The huge w'arships “Italia” and “Dandalo” were 
his work, though he afterward abandoned their type in favour of 
smaller and faster vessels of the “Varese” and the “Garibaldi” 
class. By his initiative Italian naval indu.stry, almost non-existent 
in 1873, made rapid progress. During his eleven years’ ministry 
(1876-1878 with Deiiretis, 1884-1891 with Depretis and Crispi, 
1896-1898 with Rudini), he succeeded in creating large private 
shipyards, engine works and metallurgical W'orks for the produc¬ 
tion of armour, steel plates and guns. In 1892 he entered the 
Giolitti cabinet as minister for foreign affairs, accompanying, in 
that capacity, the king and (}uccn of Italy to Potsdam, but showed 
weakness toward France on the occasion of the massacre of Ital¬ 
ian workmen at Aigues-Morles. He died on May 24, 1898, while 
minister of marine. He. more than any other man, must be 
regarded as the practical creator of the Italian navy. 

BRINDABAN, a tovvn of India, in the Muttra district of 
the United Provinces, on the right bank of the Jumna, 6 mi. N. 
of Muttra. Pop. (1941) 20,718. Brindahan is one of the most 
popular places of pilgrimage in India, being one of the group of 
Vaishnavite holy places, associated with the cult of Krishna as a 
youthful .shepherd. It contains bathing stairs, tanks and widls, 
and a great number of handsome temples, of which the finest is 
that of Govind Deva, a cruciform vaulted building of red sand¬ 
stone, dating from 1590. The river is unfortunately shifting away 
from the town and leaving the bathing gliats high and dry. 

BRINDISI (anc. Brundisium, q.v.), archiepiscopal see, 
Apulia, Italy, province of Lecce, 24 mi. N.W. by rail from Lecce, 
and 346 mi. from Ancona. Pop. (1936), 35,984 (town;; 41,699 
(commune). The sheltered inner harbour, 30 ft. and more in 
depth, allows ocean steamers to lie at the quays. 

The castle of Frederick II with huge round lowers, guarded 
the inner harbour. The cathedral, ruined by earthquakes, was 
restored in 1743-49. hut has .some remains of its mosaic pavement 


(1178). The baptismal church of S. Giovanni Sepolcro (nth 
century) is now a museum, S, Benedetto (loSo) is another in¬ 
teresting church. The town was de.stroyed in 836 by Saracens, 
but rebuilt (nth century) by Lupus the protospathanus or 
Byzaiuine governor. In 1071 it fell into the handh of the .Nor¬ 
mans, and it. frequently a{)pears in the history of the Ciu.sados. 
Early in the 14th century the inner i.>ort was blocked by Giovanni 
Orsini, prince of Taranto; the town was devastated l)y pestilence 
in 1348, plundered in 1352 and 1383; but even greater damage 
was done by the earthquake of 1456. It was an important naval 
base in i9>5-iS, when the harbour was considerably deepened. 

BRINDISI) a drinking song, the name being derived from the 
Italian brindtsi, a toast. 

BRINDLEY, JAMES (1716-1772), English engineer, was 
born at Thornsett, i)ert)yshire. He was apprenticed to a milb 
WTight near Macclesfield, and set up as a whee lwright at Leek, 
In 1752 he designed and set up an engine for draining some 
coalpits at Clifton in Lancashire. Three years later he extended 
hi.s reputation by completing the machinery for a silk mill at 
C'ongleton. In 1759, w'hen the duke of Bridgewater was anxious 
to improve the outlets for the coal on his estates, Brindley ad 
vised the construction of a canal from Worsley to Manchester 
1’he difficulties in the way were great, but all were surnu)unte<i 
by his genius, and his crowning lriumi)!i was the construition ot 
an aqueduct to carry the canal at an elevation of 3(; ft, over the 
river Irwell at Barton. The great success of this canal encour¬ 
aged similar projects, and Brindley was soon engaged in extend¬ 
ing his first w'ork to the Mer.sey, at Runcorn, He then designed 
and nearly completed what he called the Giand Trunk Canal, 
connecting the Trent and Humlier with the Mersey. Tlie Staf¬ 
fordshire and Worcestershire, the Oxford and the Chesterfield 
canals were also planned by him, and altogether he laid out over 
360 mi. of canals. He died at I'urnhurst, .SiatTordshirc. on Sept. 
30, 1772. Brindley retained to the last a ))eculiar roughness of 
character and demeanour; be remained praitically illiterate all 
his life, working without written calculations or drawing^v 

BRINTON, DANIEL GARRISON (iK37-f«99) Ameri 
can archaeologist and ethnologist, was bom at Thornbury, Pa., on 
May 13, 1837. He gniduated at. Vale in 1858, studied for two 
years in the; Jefferson Medical college, and for one year in Paris 
and Heidelberg. From 1862 to 1865, during the Civil War in 
America, he was a surgeon in the Union army, acting for one year, 
1864-65, as surgeon in charge of the U.S. army general ho.si)ital 
at Quincy, 111 . After the war he practised medicine at Westchester 
Pa., for sevcTal years; was the editor of a weekly perioilical, the 
Medical and Surgical Reporter, in J’hiladcljihia, from 1H74 to 
1887; became professor of ethnology and archaeology in the 
Academy of Natural Scienre.s in Philadelphia in 1884, and was 
professor of American linguistics and archaeology in the Univer¬ 
sity of Pcnn.sylvania from 1HH6 until his death at Philadelphia on 
July 31, 1899. lie was president at different times of (he Numis¬ 
matic and Antiquarian Society of Philadelphia, of the American 
Folk-Lore Society and of the American A.ssociation for the 
Advancement of Science. 

Ili.s prindpal w'ork.s are ;—The Myths of the Nru< World (iHbH), 
the first attempt to analyse and correlate, according to tiue scientific 
principles, the mythology of the American Indians ; 7 he RtiigioU ' 
Sentiment: Jts Sources and Aim: A Contribution to the Scienre and 
Philosophy of Religion (1876); American I/ero Myths (18H2); Essays 
of an Americanist (1890); Races and Peoples (1890) ; 7'hr American 
Race (iSgi); The Pursuit of Happiness and Religions of 

Primitive People (i8c;7). In addition, hc^ cdilecl and published a 
Library of American Aboriginal Literature (H vols , iS8j-f)0). .SVc 
“The Rrinton Memorial Meeting,” American Philos. Society Proceed¬ 
ings (vol. I, p, aio, 19C30;, which contains a complete bibliography 

BRINVILLIERS, MARIE MADELEINE MAR¬ 
GUERITE D’AUBRAY, Marquise. i>e (c. 1630-1676). 
French poisoner, daughter of Dreux d’Aubray, civil lieutenant of 
Paris, was born in Paris about 1630. In 1651 she married the 
marquis de Brinvilliers. Contemporary evidence describes her as 
a much-courted little woman, with a fascinating air of child-like 
innocence. In 1659 her husband introduced her to his friend Godin 
de Sainte-Croix, whose mistress she became. Her father then 
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set urr<l ilif ,'irrr .t (if ''aintc-Croix (m a dr nuh-1 f*/:.). 

Wlirn roix l< i; the he v.i'li hi 

hi'. n vcriKc uji' ii her f.ithcr Slic uii'icrtoul-: to (‘.xpiTinicn! vMtli 
ihc poioyii , xfioh roix prc[>.'ir(’d, a!id found uilijci t in 

ilic poor v.iio oui.'h’ her (fMniy and ilic ;u<k ‘Aiiom 'hr vi-.iird. 

Mf.iri’.’dnlr iinl* ( roix de trn.oinrd th.;t not onlv M Drrux 

(I Anhrav hu: al o i tic talirr . '.oir. and oMirr dau^'htrr .-houid fm 
pm onrd, :o lh.it the r!i;ji(|ui c ,an<i hinrrlf niittht ( omk' inlo pir-- 
M--, ion n! :hr !,iiiiil\' tortimc. In l ili mta., the inarputM; poi- 
'-onrd her l.iltirr, and in i';7'j her I’ao hrotlirr'- Ihdorr anv al- 
trnipt (ould iir inadr on ihr hir of d hrrr-r d'Auhrav, S,ain't' 
Ck.ix dird siiddrni'a In ttla - mad; h.i'.iny t dlrii oil 

•A lull !ir I }irr]i.innr hi- por.oii', I hr puli'r wrrr i alird in 

.ind di-.< o\-rrri| .iinoni.' In !i(domrinim dmutnrn' -. im rimin.at int; tin 
mirijina' and lirt \:ilrt. Hr v»a arrr'.'rd, tnrluifd iii'o a .mn- 
j.lrlr lmllr'^-:ml and Prokcn alivr uii 'he wheel (ifn;.-, i hut Mir 
tnaojin-ie luol. rrlui'e in ;i (oii'.rnt 'A-here ahe vwe^ (|ri o'/rd h>' a 
polur etm-MfN- di -i'uer<i a- a jirir I. A full ,i((Oiin{ td her (rime:-. 
W.r. toiiiid .mi'.ni' lirr p.i(irt'. >he wa-. taken to 1‘aris. tortured 
and hrlieaihd and her Imdv hiirned on July lU, in'/ti. 

,S'-e I 1)1 ( Inn V r.),-', oiivnu. Iiiti riijui . ( i''’.,-’. ) , (i Kmdirr, Lit 
Maninii ih lU nuillii t (I'l-. il htcl-.r M tidamr dr lin/ti'illur. 
,i>id hi r linn ( i o i , .'inl d! , 

BKIONI, a rrmiii oi r hind - northwest of T’ohi, Il,d\ in lhi»“ 
Xiiiinin SI a , srpa iMl ed 1 mm t lie w rs| i o.'ist ol ls| ria h\' t he M lait 
ol I'.i ana 1 In- hii).'r-,l island I'.rioiii M-utiriore pre\ mu 1' har 
reii, wu'. lomrile'l into a l.niuiiite n -ort witli hu^n hotel, 
hemp supplied with v.aler hs an Llliderpmtind (hannel 1 rom llir 
niainl.md 'I he i in i ,ii imi i almost iiopnal A line Roman \illa 
Jia.s hern louiid on I hi he.uiiiiul h,i\’ ol \al ('.itena, on tin south 
ol the r.l.i lid, I 'op. i i p ' -'ll ( I own ), i o (< ommune • 

BRIOSCO, ANDREA t' I I-, ; Italian smliaor and 
ail Intel t, I. no'iv n as Rn i lo (' i ui I'.headed ’ i, was horii a I I’adii i 
lie n- Lnowii h\- the iliuiah ot .wta (iiustina in I'.i'iua lull he is 
tiio-l lamou. as a woikei m metal Ills masterpieces an ilie 
hi mi.'e I'.ea hal (andelahium (iitt hudi ' m the i lioir (d t he 
Santo I.Antonio I ;il Radu.i ( i ,!si and the two hmn/.e reliefs 
) I )■; 1 ol I >a\id daminp Ik ton* the Ark" and “Judith and 
I loloteilies" in the same ( hun h 1 iis hron/t' and m.irhie tomh ol 
the pin .11 I.Ill (iiiol.iiiio della ’lone m San Icrmo at A'lrona was 
heaiitilulh (III dialed with rehels, wtmh ;in' now in the launre. 

BRIOUDE, town (d‘ I'r.mie, (apit.d of an arroiulissemeiit in 
the deparlinenl o) H.iiKe Imire, on the lelt hank of tile .Allier. 
p/ini \ W. (d l.e l’u\ on the I’I. M r;iilwa\ I'op (lod'' l t 
hrioiide (am Rriv.ni w.i-' in turn (aptuied hy (loths 
hurpiindiaiis, y.ir.nrns i ;mt and .\ormans After i pn the town 
was th( he,id(juarters ot Uereiiper lord of (‘aslelnau, who wan 
le.idet ol one ot the h.itids ol nulitai\ adventurers which then 
diwa't.itrd Ir.iiue 'I'he kniphls , (»r (.anoiist of St Julian hore 
the title ot .mint - of Rrioiide d'he town has lo a preat extent 
esi.ipeil modeini/at ion and its streets aii' nariow and irrepiikir 
I'he .hiu'h ot St Juli.in (i.'th and i ;th (eiitnriesi is in the 
Rom,me pile -txle of Aimerpne of which the c lloir. with its iipsi- 
iml ladi.itini: . hapeh- and the mosaic ornamentation of the e.\- 
leiio: IS a line e.x.imple The plain in wliich il i.s situate'] i.s of 
pie.It Icildilx ; trade iu pi.dn, wood and wine is t onsideralile, and 
m.iihet piicleiuin: e, earned cm in the outskirts. Rrioude is the 
■ eat o! ,c suhprcdecl, and oi irihunals of lust instaiue and of 
( omnieri e 

BRIQUETTING. \\ hen 1 oa 1 is hewn and tiMimpoi led, imu h 

(d it is un i\oi'kihh' reduce)! to MDal) jiiect's and dn.st. the sup|)l\’ 
(d which 1 K-i j.u lit l\ exceeds the cieinaml The m.ilerid teiicR to 
ac I umiil.ite, ,1 loss 1.1 the coal 1111111111 : industry and an ohstule 
lo its hirtlu i- dc v.'lopment, One ot tiie nntst elleilixe method' 
(d oxetcomiim, tin-, ditlic iilt\- is a (irmess m which the small c o.tl 
t' miMcI wiiti :-o;,M' hmdiiip niate’.i.il siuh as pitch, and then eom- 
T.res'fd inlo hUnk.. or hrupietles (also known as "paienl Ine!' ) 
ot XMMOiis . .)ii\eiiieiit sh.ip.e- .m.! sj/cs 

t ominei.i.d hil.juelles should he I'ehi11\el>- tiee ftoin .ish ami 
.lml,ei toinimp mpredeni.s, w .itei-picoi. and '-ul'ui lem !\- hard 
to -t.md il mspori.ition with a minimum ot hieakape I'licw should 
not (lumhle undid',- dm nip comlnistion .md the iumier must not 


hr too e.xpi.n'-ivr, 

Maii\' hiiirirrs h.iv'r hri'ti tric'd, iimrpMiiK substanees such a.s 
I’ortkincl crnirn' silicate of socia hmr and c la\ , and organic, 
such a'' rrsin pitdi. niola- -es, niuc ik'pe and st.uali. None cd" these 

ncirl'c appio.nhe'. the ideal hiiidi'r as ,1 nic'dium-sofl coal-tar 
or a-.pli.dii( piuh. 1/itch and c o:d ;irc hlendc'd in luopor- 

tioiis flrpeiicling cai the eli.tr.ic!c'r ol the coal and the i»iirp-ost' for 
wliic h tlie tiled Is intended. A gooci lul l tor domestic use vu'lding ;i 
liigfi dc prc'c of r.'idiant fit'jt, c.m lie made from a inixime of 
all!in..( II e, i ibit uininou- c o;d, and c,T j .it c li. kOr .ste.im-r.iising 
purpO'C"- a long tkime i' recjune/l, cvliic li catmot be obtained 1 rmn 
anthracite. Steam c o.d ihereloie foiin- tlu' duel inprc'dient ; 

'-1 me] 1 rd pr.u t ic e approxiniat inp to f) ; steam co.il loO bitumi- 
liou- (ci.d, ltd, anthr.nile, and <d', pitch dhc' price ol j/ildi 
makes It imiier.it i\-e to Um' as h-tlc ;is pcm-ibte ( oli-.l-'l c'lit witli ade- 
f|U(i( ioliesioii' mo-a Americ.iii plants use m yO 

In both tx’pes (if hic 1 the pitch burn - oil r.ipidK, biinpinp tlie 
( til; inp etiec t ot the hituniinoii- ( Oai into pi.i\' itiu-- ki'eping the 
biipne'ied malc'rial coherent long iiliei ihc' pilch it'di Ine- bc'cm 
on. umed. 

Miil inr till- Hlixlr -— The' a<tual pro/ e-'-,e' of Mi.mul-ic: urc arc* 
-.ii'iple 'ri.r coal IS washed to reduce the a-di conlrnl. tbc ii dric'd 
.liter winch ho'h coal ;iml pitch are ground to a po'Aclc'f. mixc'd, 

m. ide ple'lic b'. Icc'ating with sle.'cin. and prc'.-scd Domc'sti.' 
bi ic jiit'i te - ate mc/st 1 re< |Uc'nt 1 >' pillow-dMped, cuIk'', ('xlimler:, or 
ovoids and ale pic/ciiicc'cl b\' p.e-sing the pl.i-tu material bc'tw'een 
roll- ha\iiiir m.itdic'cl re(("-ses in tlu'ir hue- Into lliesc' rc'cesses 
llio in;.ten.d is c nmpres-.ed, ('merging .1.-. bii(|uelles weigbmg. in 
gc net.d Irom one to li\t' oumc"- .Steam lai-inp brie |U('t ic's ;ire 
usii.div rc'cl.'ingukir in .sh.tpe, made in blocks wciglimg fiom 10 
to ,'-.Ills 'I'iic' mixture falls inlo suil.dih' rmnilds or recc'.sse- in a 
rot.iiing talile tile' mo'ioii (.if which i- miernill Ic'tit Huring each 
p.'iii e .1 sl.'imp is lortc'ci into one of tlie n.oiilib,, c (iinpre--'.mg the 
m;ileri,d lo t’ac' rc’.iuirc cl 'di.ip'' and si/c' 

T!ie bi ic luc'I t ing ol lignite or brown coii a-, praetisec! in (ier- 
llKinv and eisc'whc're iollcnv'- sonic'wh.i! dillerelit line's, Lignite 
(ioe- not u-u;dl\' rciuire an\ Imukr olhc'r than that cout.1 iiic'cl 
wiihin ii-cll ill liie torm cif bitunic'n and wat'.T .\g.iiii, Jigiiiie 
mav cont.iin .is much as no',' wiitc'r, lu'cc''.sii.iling miidi more 
c'kd/or.itc' cirving i-ciuipmenl. Owing to the lngld>- iiitlarnniable 
;in(l e.\pio-i\'c' ipdure c»f diA iigmtc' ciu''t it i.s c'sseiiii,d that .sli'tini 
clrx'er'- onlv slioiild bc' usec! 

Rriciuette m.uiutac tuic' ongimiieci in Oc'i'niaiiv, but h.is since 
spread to oliic'r ccHinlrie- Ol tiu' total world oulpu! of a[)prmxi- 
matelv ()(',oco,c/00 metiic tome (ierm;m>- accounted for 
Liaii.e i-'O, llc'lgium d,. N'ohet lands I'niic'd State's 

Oteai Ih itain and (.'/c'c luisloviikia each 1 iccr cent (jf ilu' total, 
o\ er tliiee <|uaric‘is |^ made ftom brown c ),ial nsL of whidi m 
in (ic'i m.;n>'. other r;tw materials indiicie ani hrac tie, semi-;i!i! hra- 
(ite high and low vokitih' bit uminous c cmI;-, h/w-tc'ir'iiK'i'at tire c oj;e. 
;ui(! jii'Toleiim coke'. In Kiy; flrc at Rriiain used d-'P-'‘'o'; l<rng 
tons ol wiiious tyjK"- of coa! in the production of St ; 7.4 r long 
tons of bricjiu'tti's while jikints in the Lmtc'd State- loiisumc'ij 

1 Ci/i short Ions ot c o;d and oi her r iw liieL in the prodm imn of 
.)i(soCJ ;horl tons ot bnciui'ttc's. d'he fmlk of the output of all 
countries i.' for domestic c onsuniplion onlv ;d>out s'f entering 
inlo mtc-rna 1 loiial tr.idc-. 

Hn.Moc.i; \i’ii\ 1 at era t lire' on the suhjicl 1- scaiitc Rcicicnce map 
he ni.ule to xo). i o! luaiike's J/andhiud: n' !<riqxr!tni ( London 1 ; 
and Sliilman'-, Lfi</urttim^ (New A’ork. kj-' n' M .u h inlorniatioti lie- 
hueie. I m the' prcK ec'dcnps and puhlu ;it ion - ol \ ,11 U'Ci- Iti it i - li. I'.tiroi lean 
and ,\merii;m enpineeriiiL' and rese;irch societies and insiitutions, 

(H I' \ ; L A Ro i 

BRISBANE,_ ARTHUR (nd..}-iMP)i Amerlwm newspaper 

editor, w.is bcu’ii in l>uli;i!o, N I*ec, 1 iSb.p .\tter ;m educa- 
lioii m the- American puidit schools .inci in’i' ye.'irs spt'nl in f ranee 
ami (ii'rm.mx'. he en'i'ied the- etnjSiov ol tin N’t \\ AOrk Sun in 
i.s.s.' or iss- ;t o'portc'r, later bc'coming its Jmndon eorres- 
{'('".ciee.t ..nd spbsc'cjuc nd\- c'ditor of the ISnairj Sun I'rom t Sejo 
to !.s<(7 he- w.'.s coiinc'cti'd with the Nt'W A’ork ire,c'/r/, as m.-img- 
!:./ ciUtiM cd dilferent editions, and trom m.,- to i.jar lie wa.s 
c'd'-oi cat (lie N'ewv A ork L'.: >'nnir Joumil He jiurchased the 
IL/r-//.'//pi'./n 7 'imrs of W.isiitngton ( L c in T017 and the' F.vr- 

n. r: ’ H'n-'o'/.woi ot Milvvaukc'c' 1 \\ t- » lit iiii'v st-llmp both jeapers 
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to William Randolph Iloarst in toiq. After ioi>' he was editor 1 
of the ChiciKO Hrrald and Examnirr. Ifis editorials, which for ! 
more than two decades appeared in all the newspaixTs owned In- 
VV. R Hearst, ol)tained for Mr Brisbane a national reputation ; 

Amon^; his [)lil)hcatil)n^ an- Editorinh irntn the Ilrorst .Veu'^/)(j/)crj ' 
( 10001 , /l/<o V /hi4-'T (i. Eddy (mo.S); and Today and (he Future 
Day II0J5 1 . 

BRISBANE, SIR THOMAS MAKDOUGALL 0 77,i- 

iStJOi. Sluttish soldier and astronomer. w,is born on July i 
I 77,c. at lirisbane House, mair L;irp:s, in Ayrshire. He entered the 
arnn- in 17So. and served in I’landers, the West Indies and the 
I'eninsula. In iSi.} he was sent to North America; on the return 
of Xaiioleon from Ellia he was recalled, but dir! not arrive in time 
to take part in the battle of Waterloo. In iSei he w;is appointed 
governor of New .bouth Wales During his four ye.irs of oriuc, 
.althon^'h he .allowed the finances of the colony to i^et into con¬ 
fusion. he endeavoured to improve its condition by introducing: 
tlu' vine, sut:ar-cane and tobacco plant, and by em oura.i^inj: the 
breeding: of horses and the reclamation oi Lind At his instication 
explorinj: [larties were sent out, and one of thrssc' di.sco\ered the 
Brisbane river which was named after him. He established an 
:istronomical observatory at Paramatta in iS',\ and the Dri.\h,!ric 
. which was printed in and contained 7.,sb5 stars, 

was the result of observations inadi' there in icS_'a-:o. 'Pile 
observ.'itory w;is disi outinuecl in Alter his n'lurn to Scot- 


while the t'harUwille line, in p.iniMilar, opem 
pastor.il .'soutfu'rn (^>U('ens!an(l, NortliwanK tlic 
the “supar" ptirts and southw.nu- m.iin-lme 
with Sydnev (via Warwuk), whale a new 
paime I throuyh-link has been camst i u. :i-d bv 
(South Bi isb.ine-K\-ot;le ) .A diedind ( h.mne! 
bane river 1400 ft. wide, e0-.'4 It deep low 
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land he resided chiefly at Makerstoun in Roxbury'hshirc', wluTe 
ht‘ had a wcdl-efjuip[)eci obscawatory. Im]»ort;itil marmetic ob- 
serv.'itions were' beiiiiii ;i! .Makerstoun in 1^41, and the results 
yainecl liim in 1 .S4S the Keith jiri/a' of the Royal Socic'ty ot 
Kdinburi:li. in whose* '/Vc/n.sm/fm/.v they were publishc-d In i.sp) 
he was ni;ide a baronet, and (i ('if in t.s, 77 '. I'c 

became yeneral In iS.m. he w.is elc'clc'd president ot the Royal 
Society of l-alinburi:h, alter the* death of Sir Waller Scott. He; 
died at Ifrisbaiie Hotme on Jan. a7 i.stco. 

BRISBANE, the ca|)il;ii city of (Jiic'enslaiid. Australia, situ- 
atc‘cl .\S' S., 174" y K ) near (he south-eastern cornc'r ol the* 

slate on the Brisb.ane River about 1 pn. from its mouth in Morel on 
ifay The city lies astride the riccr, w’hic h !ic-rc- winds throimli 
^'cnllx' hilly country; the low-l>'inc ii\er flats have bc-en \isitecl by 
dis.ast rolls Hoods. Inland the roomy basins and valleys of the 
Ifrisbtme and Loaan eixe* access to the ujilands of the* Darling 
Downs ;inil of nortlu-rn New South Wales. 

.\orthw;trcis lowlands, interruiited by hill-rance.s ((Hasshouse 
Alouiitains), lead towards the cc'utral co.istal btisins. 'I'lie cli¬ 
mate is sub-tropic.il; mean aim. lem|>s, about 7,S' -oo'' ]■' (absol. 
extremes’ I' ) with about ^.(>40 hours sunshine', av. ann. 

rainfall .(7 111. (variation S.K in.-.’4 in ). falling chietly in Dec.- 
Al.irch, Spells of e.xcessive hc'al are viTV rare, but the hc'.at for 
two or ihrc'c months in siitiimer is moist and opprc'ssive. Brisbtinc' 
befzari (i,s:'4) as .1 pc-md settlc'ment, :inci was namecl alter the 
('lox’einor. Sir T. .M Brisliarie, Its civil status was established in 
Its.}.-’, and .’ifter a period of diHic ultic's, it bei.inic' (iS7<;) the 
oftici.'il capital of the newly-created colony of ffiic'c-nsland. 'Phe 
pKsent metropolitan area (tlrealer P.risbaiie) covt'rs some 10 
sc|.m. (imludim: South Brisbane), and has a population of about 
:uo.7-pf < io.v7) or about 7 1 ^ f of the IcUal population ot Huec-ns- 
land (binh-r.ite about ap deaths about 10 per i.ono). lake' the 
other .Australian capitals, Brisbane is spacious, solidly built and 
well laid-out. There are also amjile and beautiful re-creation 
grounds, parks and puldic cardens. 'Phe (ity is served with elec¬ 
tricity, h.is an abundant water supidy and Rood .sanitation. The 
river is c rossc'd by bridcc-.s anci se-rvic es of ferr>'-boais. ’Phe centre- 
of a rich agricultural, pastoral andmininR area. stretcliiriR back to 
the TlarliiiR Downs and the western plains beyond, Brisbane has 
attracted to itself consider.ible trade and inanufaeturinR industry 
There' were some 677 factories in all, empioc’iiiR jpooo hands, 
and having a total outyiut valued at nearly £17,^^5000 ferosS) 
'Pile iiidcHtries are coimet ted mainly with the production of food- 
stulls and clotliiiiR, but include* al-o enRinec-riiiR, saw-milliriR, 
taiiniuR and motor-buildiiiR. Coal is conve-yed down-streain from 
Ipswich. Railwax’s radiate inland in various dirc-ction.s. and link 
the PtarliiiL; Downs (Warxxick, 'Pooxvoomlia. etc ) to the capital. 




Environs of brisbanl and ipswki 

OF CITY OF BRISBANE 



, |niax ] (id.il rise') kdves a'ic"-s to Bir-ii.uu- fiom the se.i 'Dieie 
, art- occT 1 I ooco It of xvh.irfayc- with (ieptlis aloiii,;-.ide nf .yt-.O' 

, ft ; .1 projiosc'd b.'isiii .at Ihimilton t about ) mi doxc ira ie.un i xv.is 
[ 10 prox icie a further iS.ooo It.; the re are iilso ;t drx ciocl, and three 
I patent slip w.ix-s In lo.d'-.D tons ol sliiiipmy eiiiered 

jtlie port, iiicludiiir: ships of the icjUil.ir 01 e.m line- 'Phe total 
I trade* is xahu'cl at about £-'o-soo.coc/, ol which / 1 S.acjc'.corj re[)re- 
jsc'Mts e.xjiorls (wool, nic'at.aiid other cattle proi hu t *■■, sm.’ar, cLiirx 
i ju'oduc Is, and maize, woo! repic'seiitiuc; meue than li,df of the- total 
i value' I. 

i In spite' of the c-xlc'liclc'd nature of llic- coa^l ami the icla- 
j livc'lv uricc'lit rali/ed nature of evonomic devt lopmcril in ()uccn-~ 

1 land, Brisbane is by far llu' l.irycst ,'ind mo-t r.ipidb' (.nowini: 
l)ort. 

.S’ee r. M. 7 -ierer, /!r/v/)(//o ( Ih on (Icoe Wone-.l'')’, i-poi. 

BRISEUX, CHARLES ETIENNE ( r l oSo ,7 4) Pnneh 

architc'ct. He- w.is esjic'ciallx’ sineesi.lul as a clesiynci of iiiti'itial 
decor.it ions— mantel-pic'c es, min ors, clooi s and ox c idooi c ciliiup, 
console's, c andel.ilira, wall iianellin^'. .md cither littmy*-, chic lly 
in the Louis (Juitize mode. Hi' also wrote' 011 .irc liilec I ur.d 
.suhiecis, 

BRISSAC, DUKES OF. The lic'f of brissac in Anjou w,is 
acc|uired at the- end of the- i qih cc'uliirx’ b\' a nolilc I relic li family 
iiamec! Dossej* beloiipnuK to (he same* iircixince Brissac was imuic* 
a (oiint'-fiip in i 5(10 for (diaries ele ('oksc', vvlm xxa- er;uid master 
of artillery and povc-ruor of I’iedmout and ol I’ic.irdy d'he 
see Olid (diaries cle Cosse fouplil for the la apue and a^, poxernor 
of Paris opened the p.ites of that town to Hemy 1 \ ., who created 
him marshal of Praiuc' in i "cip Brissac xvas raiseci to a ciuch)- in 
the jH'c-rape of i'raiue in Hii i. Louis llerciiie d'lmoh'oti dc- ('ossf', 
due de Brissac aticl conimaiiclant ol the c oiislitutiouid piiarci ot 
Louis X\d , was killc-ci at \ ers,-iilles on Sept. ]7()J 

BRISSON, EUGENE HENRI ( iH.V 7 -ioi - b P'rench states¬ 
man, W.IS born at Bouipes on July 1, i.sur, ,ind died in April 
ie;ir. He was elc'ited to the Assembly on 1 c-b 1771, as a meni- 
bt'r of ibc' c'xtrerne Left He was the lirsl to pniposc- aiiuii'sty lor 
the- condemned ('ommunarcls {.Sept 77. if'Bib but the projiosal 
was voted cloxA-n He stronply su])[)ortc-cl olilitniic)r>’ [irirnary 
education and was a linn anti-clerical. He- xvas iin sidenl oi the* 
chamber from loSi—repiacinp (fambett,i—to .March 1SH5, when 
he became- prime minister U[ion the- resipiialion ol Jules I’l-rry; 
!>ut he resipiied w'iieri, afit-r the peueral eleclion.s c>f dial year, hc' 
only just obtained a majority for the vole- of credit for the ddiiip- 
kinp cxi>cdition. He took a jiromineiiL part in c-xpo.sinp the 
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I’an.'inj.i stanH.tls, was a jaowcrful (.iiidiMatf for Ifie f)rt'siflr'!U'y 
alfer the murder of I'resident. ('arrjcif in iHo.}, and was again 
(jrcsiderif ol (Ite (hamper lr(»ni I,)(temi>cr lo jSoS. Jn June 

of the ia'ier vfuir lie lormed a (almiet, whin the country was 
violently exi iied over the Iireytu.s alfair, fiis tirinnesH and honesty 
jiirreased the re jxcl in wliirh he was already ladd hy good titi- 
/a-ris, hut :i rhann- vote uvet ihrew hi" ministry in ()i toher. lie 
aclivcly su[(()oi ted (he nunistfii % ol U aldeck-Rousseau anil 
('oinhe', espei lally (oruernifu: tin- law. on the religious orders 
and tfie separation of t'hureh aiui Stile In i .S(;o he \va.-. a landi- 
date for the presidetu y In M.iv io jO he wa . elected iiresideni of 
I he ( liarnher of I le[ nil ie- arid re eln t ed in i o i • 

BRISSON, MATHURIN JACQUES f i ;-i ;oo) 1 nnih 

/oologi-'t and iialiira! jihilo>o[iher, was horn at l onleiiay Ie ( dnite 
on April .^o, ly.'.s 'lire earlier jiart ol liis life was !^penf iti Ihe 
pursuit of natural hotory, hut after the death of R A Id Reau¬ 
mur ( lOSd-i 7.',7 I uho',e assi'^tant 1 h‘ wa- lie ahamluned natural 
history, and was .ip[jniiiled professor of physi. ■, in I’aris }ll ^ most 
iiriporlani works were /'u/di ■.fji'f Ijn/ui \ lA i (nrps (1787) and 
l)i( (touiiiiin' rdisi’HHi' dr pli\'\i(jltr t jiul ed. iSoo). lie died at 
Croissv near I’aris, on lune ; ^ 1 mvo 

BRISSOT, JACQUES PIERRE I ! 7 s |-i yu.’’, I. who as¬ 
sum'd the 11,line of nr. \V AKvIi.i I., I remh (liromli^t, was horn 
at, thiitie',, where his lather Was an innkeeper, on Jan. ip 
177.p liiissol ll■((•iv(•d a good eduialioii and enlered the olliie of 
a iavsyer at I’.iris, llis lii.st works, yV/eonV r/c.i /o;a irintiurllrs 
(I'/Si) and Idli/idlItrijiic phi!i)',i>(>lui/t(r dn Irt^islnhur (17^.'), 
were on the phllosoiihx' of law. and showr'd |,ow thoroughly 
Ilriviot vvas iiuhued \siih llie elhiial preiepis of Ronssean 'riu' 


first wotk was dediiatid to N'oliaite 


[tri- A't was a [irolifK juur- 


Tiah.st and patnphleleer, and on an enfoiied ahseme from |•ranle 
lie met some ol tin' haigliali ahoiilioiiisis and visited the I'nited 
Stali.'s ill 17SK in lonneiiion with (lie aholitioni.st movement. 

I’jom lilt; first, lliis.sot llncw liim''ell heart and .stnil into the 
Kc'\ oliilioii, lie edited (he J'<i!n'th'c from 1781; lo : 7(js, 

ami heing a well informed and laisihle man took a prominent 
pari in aflaits I poii (lie demolition of the Ikistille the keys 
were pteseiilril lo him I'aiiitjus tor his speei hes ;d llie jatohiii 
( lull, he was eletled a inemlu.'i of the muiii« ipalily of I’aris, then 
of Ihe legislative aasemhl)’, and later ol lire national (onvenlioii. 
r)m'mg the legisl.ilive asscmhlv' his kiiouledge ol loreigii aftairs 
eiiahltd him as memher of Ihe dijriomatii' (ommidet' praciieally 
lo (lirei I l!]e foreign poliiv' oi I'raiue, and the dinlaralion ol war 
against Ihe emiteror on April .’o, 1710’, and that against Englantl 
on July 1, 170.1, weie laigely due lo him While to olheis these 
were a i rus.ide for liliert v, lo Iwissol Ihi v were a i onvenieut w.iy 
of e.vposiiig titul (lelliioriiiig the king lie was inferior in many 
wavs lo Ihe noltler (liroiidiiis like \’ergniaud. hut he was im¬ 
mensely their superior m pailiame.ntary intrigue and poiitie.il 
manoeuvring So mm h liiil lie hetmine tht'ir li'.itler tliat they were 
often named "Uri.'.sui ins, " and t onlemporary oi>inion often as- 
( rihe.d ihe violent e of the (onlliel lo (lie personal hatred lietween 
Rohespierre ami f'rissot He wvis iinolvetl in (lie downfall of 
his parly ami perished loutageously !>y the guillotine on Oil 31, 
1 70 t 

Sre Helena Williarus. .Viu/ern/rv dr Rhrrluiioft (riiupwtc t'lS.y); 
Mi'mrirrs lir Ihiwrt, dtr sr\ ( inilnnporaivs rl lit Ki vrlutuni iiiint,iii:;f, 
puhli-hetl hy hi- stills, wuli nole> hv k. di- Montrol (iHro), k A. 
Aiiiard. /e\ r,'r!tiiit\ lil a hi /oi du A 17//' ifA/e, ptndanl 

hi Ri'vrlulirii (iSSp. I' A \til.Ui!, /(• (fr,i'tur.‘, <lr hi Jd'i;iditti~rt' 
rt di lii ( rill rtitirn (.'ml ed roos). 

BRISTLE. The stiff li.iir of swine Its forked lips, resiliency, 
and minulelv ndgetl surlaee have made it. a hasie materia! in 
hrush manuiacture for many eenturies It is [iroduceil and pre¬ 
pared (fiiellv m t'hma, the Soviet I nion, Japan, I’olnnd. India, 
(lermain- ,iml I'ram e I'he im leased use of brushes htis made 
bnsile ;m important artiile ol lommercf The I'mied Slates im¬ 
ports anmially an aver.ige ot about .pooo.ooolbs,, lujS iinijorts 
being ;,eoo,ooolbs v,lined at S; soo.ooo. 

BRISTOL, EARLS AND MARQUISES OF. bhis Eng¬ 
lish title lia> been field in iht' Hervev family sinee 1714. though 
pre\iou>l\ an earMom of bristol, in the Digitv f.imily is assoviated 
with two espei i.ddy famous representative's, of whom separate 


' hiographie.s are given. The Herveys arc mentioned during the 
. i.itfi (entury as seated in lledfordshire, and afterwards in Suffolk, 

; where the}- have held the estate of Ickworth since the 15th century. 

' John Hervey (1010-70.1, eldest son of Sir William Uervey (died 
: moot, was treasurer to t'.itherine, wife of Charles 11 . He left no 
' ( hildren, and his estates passed to hi.s brother, Sir Thomas liervey, 

I ( ilied 10(^1 ). 

j His -son JoriN Hkrvi.v, ist earl of Ilristol (161)5-1751) was 
! eilur ated a( ('iare Hall, Cambridge, ami became member of parlia* 
i ment for Hury St Edmunds in Marc h lOo.p Jn March 1703 he was 
i < rettted Haron Hervey of It kworth. and in (.)i t. 1714 earl of Bristol, 
By his lirsl wife, he had only one son, <'arr, Imrd Hervey (ih'jJ- 
i7g,ti, who was eduealed at Clare Hall, Cambridge, and w'as 
member for Bury St. Ednuinds from 1713 to i7Ja. (It has 
been suggi'sted (hat Carr, who died unmarrit'd on Nov 14, i7-CL 
1 was Ihi- father of Horaee Waliiole.) H(' married setomlly Eliza¬ 
beth I'cllun. of Blayford Sullolk. His ('lilest son. John (i6(j(>- 
17,1,0, gained some renown as a wrilea' ami a })ulilitian (.sec 
Ib.KvKY or It'KvvoKin). Another son, 'riiomas (1 b'/y-i 77S). 
was one of (he mernhers for Bury from 1733 to 1747 and held 
various oHices at court. A third son, f'elton (171.■’-73), was also 
member of the family liorough of Bury St. Edmuml.s. Having 
assumed (he addiliunal name of Bathurst, I'Clton's grandson, 
l eltoii Elvvt'll 1 lervey-Btithur.'-t ( i 7<S.'’-i8it;). was ireatei! a liar- 
onet in 1818. and on his death a year later the title descended 
to his brother, I reileriik Anne (i783-iS.’4 ), the direct tmceslor 
I of th(' present baronet. The 1st earl died in Jan. 1751, the title 
I and estates desct'iulmg to his grandson. 

1 (ir.oio.F WiLi.iAM Jbamv, .md earl of Bristol {i7aT-i 775 ), 

I the eldest son of John, L(tni Hervey of It kworth, by his marriage 
! with Mary (1700-0^), dautthler of Nieholas Ee!»ell, was born on 
Aug. 31 i7.'i. He served for some years in llie army, tiiul in 1755 
was sent to 'i’urin as ein’oy e.vt raordinary. He was ambassador 
at M.idrid from r/sS to 1701. tmd ratikeil among the followi'rs of 
I’itt. Appointed iord-lieutcnan! of Ireland in 1766, he never 
visiii'd (h.it ( ouniry during hi.s short tenure of this offu e, ami, .after 
h.iviiig servi'd lor a short time as keept'r of the priv'y seal, became 
I groom of the stole to Georgt' II1 in Jan 1770 He died unmarried 
in March 1775, and was sueceeded by his brother. 

Ai'c.rsrus Joh.\ Hj'KVF'V, 3rd carl of Bristol (i7J4-i 77(H, en¬ 
tered (he navy, .served under Byng in the Mediterranean, and gave 
evidemt'al histri.ilin 1757. He. was of great assistance to .Ailmiral 
Hawke in iT'to. Having served with distinction in the West Imiies 
under Rodney, his aitive life ;it sea ceased when the Peace of Paris 
was C'jMc.luded in keh. 1703. Hervt'y was mr'niber of jrarli,ament 
for Bur>' from 1757 with a short interval, until he succeeded his 
brother in (he peerage in 1775. Having served as a lord of (he 
adrniraltv from 1771 to 1775 he won .some notoriety as an opjio- 
nent of the Rockingham ministry and ;i defemler of Admiral 
Keppel In Aug. 1744 he had been secretly married to Eli/.al'ieth 
k'hudh'igh (i7jo-.S 8>, aflerw.ards duchess of Kingston (i/.n ). 
hut Ihi.s union was dissolved in ] 7{)t). The earl died in London on 
l-)ec. .’3, 1770, leaving no legitimate is.sue, and having, as far as 
possif)Ic, .alienated his proju rty from (he title He was sma ceiled 
hy his brother. Many of his letters are in the Record Othec, and 
hi.s journaP in the Briti.di Mu.^a'urn. l.lther letters are printed in 
the (irt'Hvillt' Papers, xoks. iii, and iv. (London, i.S5a-53), and the 
Life of Admiral Keppel, by (he Hon. T. Keppel (London. 1852 ) 
I'dmni'.RU'K AxumsTiTS Hermy, bishop of Derrv' (1730-1803 ), 
4lh earl of Bristol, was eduealed at Westminster school and Corpus 
t'hristi college. Camb'idge, graduating in 1754. Entering the 
church he became a royal chaplain. In beh. 1767. he* was made 
bi'ihop of Cloyne, and a year later of Derry In Dee 1770 he be¬ 
came earl of Bristol. In 1782 he threw himself ardently into the 
Irish volunlt'cr movement. His later years wwe sfient mainly on 
the cmitinenl. In i7(,,.8 he was imprisoned hy the French at Milan, 
ri'inaining in custody for i.S months. He died at Albano on July 
i S 1803. and was buried in Ickworth church. In 1752 he had mar- 
j rad Eli/aheth (d. i.Soo). daughter of Sir Jermyn Davt'rs. Bart., 
j hv whom he had two sons and three daughters. His ehler son, 
j .Augustus John, Lord Heney (1757-1)6), had pre;de(eased his 
I fathtir, and he was succeeded in the title hy his x'ounger son. 




BRISTOL, GEOROE DIGBY BRISTOL 


Frederick Wti.btam Hf.rvky, 5th o;trl and 1st m;ir(|uis of Bris¬ 
tol (1760-1850 ), was born on Oct. 2, 1760. and died Feb. 15, 1850. 
He married tdizabelh Alliana (d. 1S44), daughter of ('lotworthy, 
I St Baron Templetown, by whom he had six son.s and three dauph- 
ters. In 1820 he was createil marquis of Bristol and Karl jermyn. 
He was succeeded by his son Frederick William (tsoo-(»4), M.F. 
for Bury St. Ivlmunds 1850-50, a.s 2nd marquis; and by th(“. latter’s 
son Frederick V\'illinm John (1854-1007), M.F. for West Suffolk 
1850-64, as 5rd marquis. The latter’s nephew, I'rederick William 
Fane Hervey (born 1805), who succeeded as 4th maniuis, served 
with distinction in the royal navy; and was M.I*. for Bury Si. 
Edmunds from 1006 to Tr)07. 

H int.ioe.RAPnv.— Srf jolm, Lord Hervey, Memoirs of the Reii[n ol 
frcerc’c editetl by J. W. (Toker tiiSH.O; Jnhn Hervev, ist earl of 
Brisliji, Diary (Wells, 1804); and Letter Hooks of Hnslol; •loiIIi Sir 
T. llervey's Letter'^ during Courtship and Poems duriuy \]’ido-:oh(}i>d 
(Wells. tK(j4'). M.so the articles in the Dictionary of Sialioual Hioy- 
raphv, vol. xxvi. (i8qi). 

BRISTOL, GEORGE DIGBY, ?Nn Karl or ( t6i 2-1677'), 

eldest son of John Dipbv, ist earl (sre below), w.is born in Od. 
1612. He enleri'd Mapdalen collepe, Oxford, in iticb, and .ifter 
takinp his M.A. depiaa- in 1050, travtdied abroad for some years. 
In i 65S-5() he attacked Roman ('alholicism in a series of letters 
to Sir Kenelm l)ipb>-. Idected memln'r for Dorsetshire he sup- 
[)orted I’ym and Hamfiden in (In' p.arli.unents of lo.jo, and was 
one of the committee for the imjieachment of Strafford. But in 
1041 he voted apainst the third Attainder bill, and defendc'd 
episcopacy in the debates on the Root and Branch bill. T'o .save 
him from the attacks of the Commons, tht- kinp raised him to 
the peerape, in his lather’s barony of Dipb\, and he became one 
of ((harles's achisers. He urped on the' arrest of the live mem¬ 
bers in Jan. i()4i>, and was soon after forced to escaiK' itnpc'ach- 
rnent by tlN’inp to Holland, from (hex-e he wrote letters diseuss- 
inp j)l:ins to win Dutch sui>]iort. which wime inten ejited on their 
way to Charles. Dipln- loupht at IGipcdiill. but threw down his 
( ommission in conseqiiem e of a (juarrel with I’riiue kiijiert. In 
i().15 he was made secretary of state- and i>riv>' (.onmillor, ami in 
Oct. j o.p5 lieuh'iianl peneral of llu- kinp's forces north of the 
Trent. On Oct. 15 he was defeated at Sberbiirii, his correspoiid- 
(-rue (lisc'losinp royal intripiies with Iielaiid and Scotland wa*' 
(aplured and he was forced to esi ,ipc- to tfie Isli- oi Man ami 
limilly to I'ram e wlic-rc he served in Louis XlV.'s troops in the 
l-'roiule. In losi) Ma/.arin, who reparcled l.iipby ns a men- ac!\-en- 
turc-r, had him expelled from Franca- in accc)rcl, me with the tieaty 
with Cromwell, am! he- joim-d Charles II. at Bnipes. (Tiarlos 
appointc-d him secretary of state- in 1657, Imt on his becoininp a 
Roman (.’alholic lu- had to rcsipn office. 

By the death of his fathc-r Dipbv succeeded, in i() 50 , to ihe 
p(-erape as ami c-arl of Bristol. He rcturm-d to Kiiplancl at the 
Restoration, but was excliulc-d from office on account of his rc-li- 
pion. He- adoiitc-d an altitude of violcmt hostility to Claremlon, 
and on July 10. 1665, brouphl forward ti charpe of hipb tre-ason 
apainst him. The charpe was dismissed, and Clarendon exix-llcd 
from court. On the fall of Clarendon, however. Bristol w.is apain 
welcomed at court, and took his seat in the Lords, Jul>' jc). 16(17. 
In March 1675, thouph still a Roman Catholic, he spoke in favour 
of the Test act, dc-srribinp himself as a “C'atholic of the Churrli 
of Rome, not a Catholic of Ihe court of Rome.” He died on 
March 20, 1677. 

BiULinoKAriiv.—.SVr the article in Dirt. Nat. Btoy,.; Wood’s Ath. 
Oxon. (Bliss), iii. r 100-05; Bioy^rophia Brit. (Kippis), v. 210-2^8; 
H. Walpole's Royal and Noble Authors (i’ark, i.Socq, iil. icji; Rnsnus 
Any,luanus, fiy J. Downes, jip. 51. 5() (ipHoI ; Cunninphum's Lives of 
Eminent Eln^Ushmen (1857), iii. jo; Somers Tracts (1750), iil. (iSog) 
iv.; Ilarlcian Miscellany (1808), v., vi. ; Lift, by T. II. Lister (1838) ; 
State Papers. 

BRISTOL, JOHN DIGBY, ist Earl of (158(5-1653), 
Enplish diplomatist, son of Sir George Digby of Coleshill. War- 
wic-kshire, was educalc-d at Mapdalen college, Oxford, and en¬ 
tered the Inner Temple in 1598. Between j6ii and 1624 he was 
con.stantly employed as ambassador of James I., notably in the 
negotiations for the Spanish marriage. During a short interval 
in 1632 he was sent to Brussels and Vienna to advocate the cause 
of the kinp's son-in-law, the elector palatine. In 1623, when the 


nepoiiaiions for the S]iani.'«b m.iiriage were wrecked by the be¬ 
haviour of Charles and Bm kinph.im in M.idiid. Dipbv im urred 
Buckingham's lesentmc-nt by .sending home an account of the 
true state of affairs. On his arriv.il at Dover in M.irch he 

was forbidden to appear nl court On the- dt-alh ot James he w.is 
remoxed by Charles L from the; I’ruy ('oiiiuil. and orderc'd to 
absent himself from his hr-'t p;iilianient. In .March ituii. :if(i'r 
the assembiinp of the seioiul parliament, Digby applied to the 
Lords, who .Mi]tporti-d his righis. and Chat'aa-, sem him his writ 
accompanic-d by a letter dc'sirinp him not to use- it Biistol how¬ 
ever, took his seal and demanded ju-cticc- ;ig;!ins( Biickingliam 
'Fhe kinp endenx'oured to obstruct bis .'itLok by c.iusin;: Itrisiol, 
on May 1, to be himsc-lf brought to (he b;n, on ;m accn^.ition of 
high lre;ison b>- Ihe atlornex-gc-neral, The Lords, howexor, or- 
dc-rc-d (h;it both ch.irpes should be iiu'esiigaled simultaneously. 
Further proieecliiips wme stoppe-d by the di .solui ion of parlia¬ 
ment on June- 15, a prosecution w.as orderc-d In' Charles in the 
Star ('hamlier, and Bristol was sent to (he Tower, whe-rc- he 
remained till March 17, ituS. when the peers, on tin- assemlding 
of Charlc's’s third ]»arliamenl, insistefi on liis lihemtion and rc-sto- 
ration to his sc*af in the I.ords, 

In the discussions niion tire Pel it ion of Right, Bristol sup¬ 
ported the use of the kinp's jireropaiivc- in enu-rpencies, but 
joinc-d in the demand for a full accepLinc.e of the iietition by 
the kinp after the lirst un.satislact.ory answer. He was now re¬ 
stored to favour, but took no part in politics till the outbreak 
of the- Scottish rc-bellion, when he w:irned C.h;irlc's of the danger 
of attacking with inadecpiate forces. He w;is the leadt'r in the 
Grc-at Council held at York, was a eommissioner to treat with 
the Scot'^ in Seiil. 1640 ;il Kipon, and .idvised strongly the’ sum¬ 
moning of the [Rirliamc-nt. Jn I'eb. 1641 lie advociited rc-forms 
in the Adinini.slration .lud receixed a scat in the council. Though 
no fric-nd to Straliord, he endeax'oured to saxe his lite desiring 
only to sec- him excluded from otl'iee. On Dee. 27, he was cie- 
clared an evil eonnsellor by the House of Common^, (,'romxvell 
on the; eSih mox'inp an addre'ss to the king to dismi'-s him from 
his councils, on ihc: ple.i that he had ndx'ocaitecl (he bringing 14,) 
of (ho northern army to overaw’e jiarliamenl in the jirecc-dinp 
spring. There is no evidence to support tin- charge’, but Digby 
was rc-gardc-d by llic- parliatnc-nlary [larty with siiec ial haired ;ind 
distrust, of which the- chief causes were prcjb;il)ly hi.s Spanisli 
proc livitie.s and liis inciillerenc e on the- great matter of r«-ligion. 
On March ?.S, if)4J, he was sc-nt to the Tower for having lailed 
to disc lose to p;irliamc‘nt the Kc-iilish petition Libc-rtiled in April, 
111- joiiic-d Ch;irles al. )'ork, was presc-nt at Edgc-hill .and tucom- 
panied him to Oxforc.!. On IT-b. i, i()4,l hi- was named with Lore! 
Ib-rbi-rl oi Raglan for remoxad from the court and public olficc- 
tor ex'er. and in Ihe {iroposilions of Nov. 16.(4 w.is cme of those 
exieptc-d from jiardon. In J.iiutary he bad ende.'ivonn’d to insti- 
p.ite a bre;ic:h of the Indc-pendents with (he Scots. Bri-tol, how¬ 
ever, was not in favour of eoniinning the war, ;incj withdic-w to 
.Yherhorne. rc-nioviap in the spring of 1644 to Ixxcter, iiiid after 
the siirri-nder of the city retiring abroad on July n, by order of 
the Houses, passing the rest of his life in exile al C.ien, In i(».47 
he printed An Afnilony, defending his sujipccrl of the royal causc- 
'Fhi- was reprinted in i(>sO ('rhornasou Tracts, I-i .Hep;, (>). He 
cli(-d in Paris on Jaii. j6 , 1655, and was siiceeccied by his son. 
(lecirpc, as 2nd earl. Besides his Afudoiiy, he \v;is the* author of 
several printed speeches and poems, ami traiisl.ited A Drjcncc of 
the Catholic Eait/i by Peli-r du Moulin ( Dcio). 

ipHj.ioGicAPiiY.—Clarc-ndon’.s I/id. of the Rehrllion, esp. vi. ,(88; 
Claieudon Slate. Papers and Cal. of Cl. State, Papers; Old f’arlia- 
mentary History; Cahrila (1601; li-ttc-r ) ; Gamden Soc., Misrellanv, 
vol. vi. (18711; Defence of his Spanish Nri;ottalions, eciit. S. R. 
Gardiner (1847); Somcr.s Tracis, ii. 501 (i8oq); 'Thononon Tracts 
in Brit. Museum; IJardU'ickc State Papers, i. 40.}. The inss at 
Sherborne castle, of which a selection w.c, 1 riin'-^crihed .iiicl depceited 
In the I’uBlir Record Office, were calendared by the Ili't. MSS. 
(’omniission in Rep. viii. ap[t. i. fi. ai.c and lotli Rep app i. p. 520. 
See iil.oo Cal. of State Papers, Dom. Serir.\; Harleian MSS. Brit. Mus, 
1580, art. 3T-48, and Add. MSS, indc;xc-s and calendars. 

BRISTOL, an industrial city of Hartford county, C'onnccti- 
i.ut. U.S.A., in the central part of the slate, 16 1111. S.W. of Hart¬ 
ford, on the Pequalnick river and .serve-d by the New York, New 
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11,1'.111 and Ilartfi.ird railroad. It is coextensive with Bristol 
tov'.nship anrl lias an area of .>7 s(j rni. 'I'he population in 19:10 was 
of uhoni were foreit'n-horn white; and was 30,167 

in 19.40 federal len icv Bristol has been noteil for Bs clodcs .since 
the iSth fi'iitur'c and tliey are still one of its haadin^ prodin U. 
Oihei iinpoii.inl products include- frail bearini's, sprini;s. brass 
and beet sti-el, lidnni; rods and c'olf clubs. Tfie a^Rrepate factory 
prodin f in 1947 wa-- vaiuecl at $.b's. 367,9 ^^ Tobacco is prown in 
tiie vie ini I >• 

Bfi tol w a- set lied about I 7 7 Betore and clurinp the Revolu¬ 
tion if had a slrcjiip Iaiyali 4 l.otion d'he rector of the Protestant 
l.pisiop.d (hincfi, fill- Rev Janie . Xiiliols, was tarred and feath¬ 
ered by I he W'liips; .and Mo-,e- Diuibar, a member of the church, 
w,is lianped for trea-.on. Cliippen’s lull was a favourite rendezvous 
of llie Loyalists, and a cave there is known as '‘the Tories’ den.” 

BRISTOL, {railianv-ntar\' ancl couiitv boronph, citv and sea- ! 
port of I'au'l.iiicl, 111 (doiii eUi-rsliire and Scimer-.et.sfiirc-. but also a 
sc'ilar.tle i oiini y in it self wit li it ^ own as- i/es, 1 vmp on botli .sides of j 
the river Avon at the (onlliieme of the liver.'-' Avon and Lroine, | 
11S mi. \V, of London b'.' r.iil. I’opul.ifion 41:: -oo; area I 

X '(joii The A\on hen- forms liie bound.iry between (doiucs- j 
fei sliiie and .‘-'omer el shire, Alihouph enlerinp the Bri.siol chan- j 
nel onl>' ,S mi. helow the cit\', it is confined between loimiderable ! 
hills, with a narrow v.illev floor on which the nucleus of the city ; 
rests, R.efween Bristol and the (liannel t)u' valh-y bc'corru's a ! 
poipe, crossed by the fanioii'. Clifton Suspension liric.lpe. Above* j 
Biistcil (he fiill- ac'iin che-.c- in at Kevnsham, so tliaf tfie city lies ! 
m ;i basin-like Imllow some 4 mi. in diameter, and extends up ; 
(he lieiphts to the north, dim (IW’.R., strikinp into the Ac'on ; 
valley rie.ir B.itli, seiwes Bristol from London, connects it with 
South W’.iles bv the Sc'C'crn tunnel, and with (he southc-rn and i 
^oiillrwe-l counties of Lnpl.ind. d'he (.IW.R. express trains to i 
London, liow('\'er, .are run on (he line via B.idminton, l-ocal i 
lines of till', (omp;iii\' emiicle Iht' city on the north and south, j 
'-erviiip thc' oiitiiort', of Avonrnouth and I’ortishe.icl on the Bristol ' 
c'hamiel. A trunk line of the L M.S.R. coimc-cls Bri-tol with the 
north by way of (done e-.ter. W’orcester, Birminpham and Derby. 
'Pile centi.il station, 'Pemplc' Meads, is used 1)V the (i W.R , and : 
by the L M S and L N I'i Joint railways. An airport, i’\ mi, 1 
from the st.'iiion, wa*. oiieiieci in i(>30. j 

Early History,— Bristol ( Bripstow, Bristou, Ifristole) is one- ■ 
ol the best ex.imples of a town that has ow't'd its pre-atne'-s 
enliiels’ to trade, It was the western limit of the* S.ixon inva¬ 
sion ol Bi'it.iin, ;m(l about the ve.ar looo .1 Saxon settlement bc-pan 
to prow up at the jum 1 ion of the rivets P'rome .and Avon Bri.stol ' 
owed I'lUic li to D.inidi rule, ancl clurinp the reipn of ramite. when I 
the wool trade with frehmcl bep.m. it became the m.irket for 
Lnpli.-.h sla\es. In Doinesd.n it w.is .tlrc-adv a roy.al liorotipli, 
with a mint One tlnrd of the pole! w.is p.iicl to (leoffrey dc- 
Coot,lines, iiishop of L.xeli'r who threw up tlie e.irthworks ol (In* 
ca'tlc'. l-'..ii l Robert of Clouc e'ter still further s(renpth(‘nc‘d the 
i.istle, prob.ibly with ni.isoiuy, and in\o!ved Bristol in the rebel¬ 
lion apainsi Steplmn .\ charter ctf 117’ pranted the city of 
Dublin to the' men of Bri-lol ,as a colonv with (lie same liliertic's 
as their own town. As a lesult prob.ibK' of the close connection 
bc-tween Bri.tol .iml Ireland the prciwth of (be wool tr.'ulc' was 
maintained. .-M'diit this time Bristol fu-pan to e.x]>ort wool to (he 
Baltic , ;mcl h.u! dec eloped a wine tr.ide with the south of !•'ranee, 
while soapniakinp and t.inninp we re* llourishinp industries. Bristol 
w.a.s still otpani/ec! m,inoriail\- rather than municipally. ; 

At some dale- after this a commune' was established in Bristol on | 
the f'rench model, Robert Fil/Xicltol, (he (irst iua\'or of Bristol, j 
(akinp the o.itli in 1 .'oo 'Plu- m.iyor was cliosen by the merchants 
of Bristol who wort' nu-mlx-rs of (he merchant pi!d. 

In the rc'ipn of John, Bri->toI bep.m the stnipple to absorb thc 
neiplibourinp in.inor of Bc'dininster, (be ('astern h.ilf of which was 
held b\ the Tempi,us b\ pift of Karl Robert of ('doucesfer. while 
the western half, known as Redclifle. Irad been sold to Robert 
Pit/,! lardinpe. The 'Pem]dars ac quiesced, but the wealthy owners 
of Kechlitfe resistt'd for nearly 100 x'ears. In m'47 a new course 
w.i c u' for (he ri\ ei P'rome, v astly improvinp the harbour, and t 
a -done bridge was built over tfie .\von, brinpinp Temple and I 


Redclifle into closer touch with the city. About this time Bri.st 
seems to Lave become practically independent of (he king. Tf 
exclusiveness of the merchant pile! led to the insurrection < 
1312. During (he reipn of Edward III, cloth manufacture deve 
o[)ed in Bristol Thomas Blanket .set up looms in 1337, employir 
many foreipn workmen, and in 1353 Bri.stol w'as made one of (1 
staple tow'ns. 

The charter of 1373 extended (he boundaries of the town 1 
include Redcliffe (thus seltlinp the lonp-standinp dispute) ar 
the waters of thc Avon and Severn up to the Stee[) and Fh 
Holmes, and made Bristol a count}’ in itself, independent of tl 
county courts. It wa.- the first cat}' outside of London to receiv 
this honour. Thi.s charier tconfinned in 1377 and 14S.S) wa 
followed by the era of William r.anynpes, of the foundation of th 
.Society of Merchant Venturers, and of the voyapes of John an 
Sebastian Cabot. William Canynpes (1399-1474 1 was five lime 
mayor and twice represented Bri.-.tol in {larli.iment ; he carried o 
a hupe (loth trade with the Baltic and relauilt St. Mary Redcliffe 
At the same time doth w.is exported by Bristol merchants t 
France, Sjiain and the Levant. The rt-cords of the Societv c 
Men ham Venturers beg,in in 1407; Pn- 1500 it directed all tb 
loreipn tr.ide of the cit>' and had a lea-e of the j)ort dues 1 
was incorpor.’ited in 1552. .'Uid received other charters in 163 
and 

In tfie i6(h century Bri.'-tol traded with Spain, the Canaries an 
the Siranish colonies in America, shared in the attempt to coloniz 
New'foundland. and bc-pan (he tr.ide in .Afric.in slaves whic h llout 
ishecl durinp the 17th ceiitur}’ A formal charter of incorporatio 
was pran(c“d in 1694 In (he i.Sth centurv’ the cloth trade decline 
owinp to the conux-lition of Ireland ami to general migration 0 
m.anulaclures to tiie nortiiern coallielch,, but pm^pevitv wa-. main 
tained l>y (he introduction of manufactures of iron, brass ti 



Church of st. mary redcliffe. Bristol, one of the most beauti¬ 
fully PROPORTIONED PARISH CHURCHES IN ENGLAND, BUILT IN THE 
14TH CEftTURY 


and copper, and by the nourishing West Indian trade, sugar beiii] 
taken in exchange for African slaves. 

The hot wells bceame fasliionahle in the reign of Anne (win 
pranted a charter in 1710). and a little later Bristol was the cento 
of the Methodi.'t revival of Whitfu-ld ana Wt-slev The citv- w'a 
small, densoly populated and dirty, with dark, narrow- streets, anc 
the mob pained notoriety for x’iolence in the riots of 170S. 1753 
1767 and 1831. At the beginning of the iQth century prosperity 
was diininishinp, comparatively if not actually, owing to (C) tie 
rise- of Liverpool, which had more natural facilities as a por 
than Bristol, (2) the abolition of the slave trade, which ruinec 
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the West Indian sugar trade, and (3) (he extortionate rates levied 
by the Bristol Dock, company, incorporated in 1S03. The decline 
was checked by the efforts of the Bristol chamber of commerce 
(founded in 1823) and b\- tlie Municipal Reform Act ('f 1S35. 
The new corporation bought the docks in 1S4S and reduced the 
fees. 

Modern Bristol.—Bristol, with its proud traditions, retains 
a remarkable collection of picturesque buildings. The cccle- 
>iastical foundations arc particularly noteworthy. This the city 
owes mainly to a few great baronial families, such as the earls of 
Clb»U(ester and the Berkele>’s, in its early histor\', and later tt) 
the great merchants, Canynges, Shipwards and Framptons. 

Bristol formed a special target for Clerman air raids in World 
W'ar II. Among those buildings seriously damaged or destro>'ed 
were the churches of St. Mary-le-Port (Perpendicular), the Tem¬ 
ple church (Decorated and Perpendicular), whose leaning tower. 
li(»\vever, escaped. St. Peter’s (i5lh ceniurv ) and St. Nicholas' 
ii.Sth centure), St. iV'ter's hospital (a gabhal building mainl\' 
Jacobean, with a fine courtroom and beautiful carved timlxm 
front), the Dutch house (an early 17th century timbered build¬ 
ing), the Merthant \'enturers' almshouses (1G09; the hall was 
destroyed), the remains of the castle, the museum, the art gal¬ 
lery (presimted by Sir William Henry Wills and opened in 
1005), and the new hall of the university. 

The .see of Bristol, fouiuh'd by Henry VIII in 1542, was united 
to that of (Gloucester in 1836, but again separated in rSyfi. The 
diocese covers the city, two dtsineries in (.Gloucestershire, three 
in Wiltshire and a small but populous portion of Somerset. The 
(athedral is j)leasantly sitmited on the south side of College 
(Green. It was ome the abbe\’ of St. Augustine (1142') and th(Te 
remain from Norman tinn's the entrance gateway, the afibots' 
gateway and the chapfer-housi'; the last mentioned among tin* 
finest of Norman chamliers in Furope. On the north side of 
(_\)llege Green is the small but beautiful Gothic St. Mark’s, or 
the Lord Mayor’s (hapel. This building, restored iti 1888, was 
founded in 1285. The. long Early English nave is peculiar in 
standing nearly due north and .south. The (hantry chapel i)f .Sir 
Robert Poyntz, with its fan tracery roof, is a perfect example of 
Tudor architecture. The chapel was purchased by the coriiora- 
tion from Henry \’HI, and since 1722 has been dt'voled to the 
services of the mayem and corporation. Among conventual re¬ 
mains are (lie Dominican jiriorc', St. Bartholomew’.s hospital, the 
small chapel of the; Three Kings of Cologne, and Hol>- 'Frinity 
hospital. The follow'ing churches are noteworthy;—St. Stejihen's 
(15th centuiw'); St. John’s (t5ih century); St. James's (1130), 
which has a Norman na\'e and a i4lh century tower; and St. 
Augustine the Lc'ss, which is Pc'rjx'iulic ular. The church of St. 
Mary Redcliffe. for grandeur of projiorticm and elaboration of 
di'sign and finish, is thc‘ first ecclesiastical building in Bristol, and 
t.akcs high rank among the parish churches c»f England. It was 
built for the most part in the lattc-r part of the iqlh c eiiturc' by 
William Canyngc‘S (q.v.) or Canynge, but retains Early langlish 
work. The fine tower is Decorated but the .spire, Decoratc-ci in 
style, is modern. The church exhiliits the rare feature of tran- 
sei>tal aisles. Of St. Thomas’s in the vicinity, only the tow-er 
(15th century) remains of (he old .structures. All Hallow's’ 
church is, in the main, of the 15th century, and is interesting 
from its connection with the ancic*nt gild of calenders, whose* 
office it was “to convert Jew*s, instruct xouths,” and to keep the 
archives of the town. Theirs was the first free library in the city, 
jiossibly in Ifngland. There are many good spc‘cim(*ns of anciemt 
domestic architecture—notably some arches of a grand Norman 
hall and some Tudor windows of Colston’s hou.se, Small street; 
and (Ganynges’ house, with good Perpc-ndicular oak roof. The 
public buildings are somewhat overshadowed in interest by the 
ecclesiastical. The council house, at the “Cross” of the four 
main thoroughfares, dates from 1S27 and contains the city ar¬ 
chives. The exchange (used as a corn market) is a noteworthy 
building by the famous architect of Bath, John Wood (1743). 
Edward Colston, citizen and benefactor of the city (d. 1721), is 
commemorated by name in several buildings and institutions, 
notably in Col.ston hall (bought by the city in 1919), u.sed for 
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concerts and meetings. .A b.ink clo^e by .8|. Steitlu n’s churdi 
c laim.s to hac’e originated in the first saving*^ b.mk c'vt.cbli^hed in 
PGngland (1812). Similarly, the cit>' tree* library tibi;) is con¬ 
sidered to be the original of its kind, 

Ihiiversity college (1870) forms the nuGeus of (he I'niversitv 
of Bristc>l (ch.artered 1909). d'he new buildings, designed by Sir 
George Galley, and openecl b\’ King George in 1925, were the 
gift of Sir (Gc'orge Wills and Mr. H. 11 . Wills, as a nminurial to 
their father, the* tirst chancellor of the* uniwrsity. J'he Grammar 
school (153.’), opposite the main unicc-rsitv buildings, was en¬ 
larged in ICP4. Clifton college, a modern luiblic school, w.r 
founded in 1862. There is a technical college of the Comp.in>’ ot 
Merchant A'enturers (1885), where (he university faculty of 
engineering is housc'd. 7 'he medical charities of Bri.‘'tol are con¬ 
siderable in number and of various origins. 

Of (he open spaces in and n<‘.ir Bristol the most extensive arc* 
those bordering the river in the neighbourhood of the* gorge 
Durdham and Clifton downs (.vcc CL.irro\ ) (dtlu'is are Blaise* 
castle (.3 .sqmi.); X'ictoria jiark, scniih of the river; Eastville 
jiark by the* Frome, N Iv of the city; St, .Andrew’s park to the* 
north; and Brandon hill, wc'st of the cathedral, an abrupt emi¬ 
nence commanding a fine \'iew ox’er the* cit\'. and crownc'd with 
a modern tower commemorating the' “fourth ceiiti'iiar)’ of the 
discovery of America by John Cabot, and sons, Lewis, Sebastian 
and Sand us.” But. like other jilaces with a long histor)-, 
Bristol is faced with the* jiroblem of slums. In 1919 there was an 
c'stimated shortage of lo.ooo houses, but in t()ic)-43 well user 
34.000 were built. Many slums were replaced and a large com¬ 
munity centre* w.as jiroviciecl. 

The Harbour.- Bristol harbour was formed in iSoc) by the 
conversion of the A\on and a branch of (he* Frome into “the* 
Float,” by cutting a new channel for the .A\on, and b\' the forma 
tion of two basins Altogether, 
the water arc'a, at fixed level, i-, 
ahout ,1 scj mi. Four clr>' doc ks 
open into (he lloaling luirhour. 
In 18S4 the Avonmouth and 
I'ortishead docks ;i( the river en 
trance (c oustruc(c*cl in 1877-80) 
were hought u]> hy the city, and 
the* port extends from Hanham 
.Mills on the A\'on to the mouth 
of the* river, and for some dis 
(ance down the* estuaiw* of (he 
Sc'veni. The* city docks have a 
di*plh of 23 ft. at ordinary neap 
tides, while those at A\*(innioulh 
an* accc'-sible to tin* Iargc*st vc*.s- 
sels. Revival of trade, rapid in¬ 
crease* of iiopulation and enlarge¬ 
ment of the* city hound.iries fol¬ 
lowed aft(*r 1884. In i()o8 the* 
Royal Edward dock at Avon- 
moulh was opc*neci h\' King Kd- 
Cabot tower erected on bran, ward VH. It is entere d hy a loc k 
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875 ft. long and 100 f(. wide, with 
a d(*{)th of water on the sill of 
4b ft. at ordinary spring and 3b 


ft. at, ordinary neap tides. The water area is ahout .1 sci.mi., the 


total area of the dock premises being 1.3 sq.mi Tin* length of 


wharfage amounts to 10,130 ft. Grain storage accommodation is 


provided for hy three silo granaries and a transit silo granary, 
with a total capacity of (>2,000 tons. Not.ihle fea(iirc*s are the 
Royal Edward rold .stores (capacity 500,000 cu.ft.), the passemger 
station and the graving doc k. The eastern arm extension jirovicles 
six additional deepwater berths. The city docks, ahout sc^ven miles 
up the Avon, have a water area of .1 sqmi. rortishead dock, on 
(he Somer.set shore, has an area of .03 sq.mi. 

The port of Bristol has proved a convenient centre for the dis¬ 
tribution of fK’troleum and its products, received in bulk from 
large ocean tankers. Avonmouth and Bristol are connected by the 


new' “low-level road” which necessitated extensive blasting in the 







P,RIS'l'OI, BRIIAIN 



Avon i'niisv "Mk- fjorl iui :t lort'c tr.ifJc wifli thr W'r^f 

Indies ami elsewhere 

(M lilt iruiuMne ainralt inanuliu liirinp is ilir nio^l impor- 
tanl lici v,f(Ti ipv} .iml i f.H'S tlic nurahrrs crnfilnyf'd in it. in- 
rrf.uHrfl from .j.ooc to i.^coo ami later tla-v further increased 
Other larye iiidn trie, are '^hiphuildinc'. thotolate faclorie.s, su^ar 
relincTies, lolimio mills, ttlass workt- potlerie.s, soaperie.s, cheiiii- 
tal work^. Mwniills, lire'.verKS, ironwork, and machine works, A 
coal lic-ld exlemluut ih rni, .southeast to Radstock avails much 
for Hristol manufac I ure.s 

I’he fiarliaim nfarv horouith I , divided into five; divisions, each 
reluming one nienilier. 

Sir W Hunt, hri tnl, in “Ilistorir Towns” .scrie.s (1H.S7 and ; 

I I.atiriKi. Annul'. <>f firniltil, Tlw Liltlr Rni Hook of Hristol 
( lof'O) , \'!ilona (in/n/\' Hn.lnry, (iluio r.ltr; U Haivrv, Hristol — 
110 Instoroiil luni tofxiyrnf)liifol iiiiount of the 1 it \; 'I'lir Officinl 
(iuiilr to t hr f'll v of HnAnl; W !> Itowman, Hristol (it)??); 

II A Shannon am] K (Iruljt-nil., Ihr I'opnlntion of Hristol (C'am- 
hii(l>:e, 

BRISTOL, I hoiouph ot Hucks county, I'a , I .S .A , on (lie 
l.»eLn\are nwi oppootc- liurlnik'lon .\’J.. ..“o mi. northead ol 
I’liiladelpliia, ami served h>- the I’eimsylvam.i railroad, 7 'he popu- I 
lalion in kj.’u was 1 .j j; s. ol vdiom a,4,-0 wane IoreifJindaorn white, | 
and was m i(,.)o ledeial tensuv Its manni ai I ure.s include 

larpcMs, worded and woollen >:inis hoilcus and machinery, iialent j 
leather, so,ip, ( hemic ah lowel.s and aeroplanes The tactorv prod- 1 
lut m wsis wdueil at $15;,0.'eVi Bristol was settled soon j 

atiei William I'eiiii received lus chailei in ih.Si, and until i7:'5 ■ 
was the se.it cd yovermiieiil ot llie county. It was incorporated j 

III 1 ; ,'C.; i 

BRISTOL, the shire town ot lirisiol county, R 1 ., L.S,A. j 
It; nil. S,i, c)| I'rovideme, on a pcmmsula helween NarraRansell j 
has' and Moiiiil Ihtpe ha\, It is connected to the island ol Rhode j 

I dand h> Ilie Mount Hope hiiclyn- The- population in 1040 was ! 
M,l d/, lederal ccaisils d'he princ’ip,il town Bristol lias a deep j 
am] c apac iom lia 1 liom , whic h now has lit I le c omiueic e, hut is usc-c) j 
lap'el.s li\’ >ac.li!s, and c- headi|U;tr|eis lor a lishiiu' tlc-el of power j 
1)0,iP, It Is a rc iiowneci \ ac lit huildiny cenirc', and has larpn- ni.m- | 
ulaclui'e,- oi ruhhi I and woollen iroods The maiiiilac tmeel prod 1 
nets 111 0(40 were \ allied at $ 1 (e .vpeS ; 1 In the northeasl part | 
ol the town n ihe Rhode Island Soldier ' home, which was estah- j 
lishc'cl iS(,o, 

'I'lie town is part ol the land avcaided to I'iymoiilh ColonN’ in 
if)7f>, at Ihe close of ‘'KiriR I’iulip s War” ll wa.s incorporal c'd 
!)>• the Col.inv in Ki.M, and iiained allet Bristol, KiiKland in an¬ 
ticipation ol a c tumiieii lal lutiiie, II hec ame the shire town m j 
ihSs; larne umler the- jurisdu tion ui M.iss.ichuselIs in itio.'; and ! 
in I, wa' amic ,\ed to Rhode Isl.mcl 'I'he x illaRe was homharded | 
1)\ the Biitish, < )c I 7, and paitiall\ destroyed In a British | 

loice, Ma> .'5, i7;S, It has many places of historical interest and | 
m notc-d toi Its Sc eiiii loeat ion. I 

BRISTOL, an in hail uml on Ihe 'rennessee-Virmnia (Tnited ! 
,StaU".) hoiimlaiy lmc\ toi ined of I wo ad ioiniiiR citic's, one in Sulli- j 
\ an c iiunl \, 'reim,, the otIicT in W aslnnchon cc>nnt>-, X’iifrinia. The | 
state line ciiiis ihiouyh liic’ m.iin hiisiiu'ss strech, and eac h cil\’ is ' 
nee e-,,..nils a distiiul [lolitual unit, though in other riespects tlie>' j 
are prac licalU .i single commumi\ 'I'hev are on fcnlcral highways ( 

II and .} ■ I and ,iie setweii b\ the Norfolk and Weslc-rn ami the- | 

Southern railwass, j 

'I’he lomliiiiecl poiiulatiou m it;..’o wa- 1 p 77 f> t.S,o47 in 'I'ennes- . 
see, t>.7.’o m \ irgima), ol \chcmi j.ooi were N’e-groes; and in i'HO. 
,\;,77:, in rc iiiie.sre npoc'], in \ irgiiiia 

Bristcil i-- in the midst ol beautiUil mountain sc ener>'. within 
10 nil. of the I’mika national foiest Tlie Jly has an elcwalion of 
about i.Soo ll and neiglibouring peaks range from ,ysoo to 5.000 
ft. above the sim It:- .igni.uluir.il products are toliaico, poultry 
and dairy prodiuls. liN'estock and vegetable’s. Its manufac.lure's 
imlirde wood pulp and lumher, fevtiles, iron and ste'el (iroducts, 
pharmac cut ic al supplies .nul wood pl.istic .lireraft. It is also an 
impc.iit.mt le'lail eeinre, Anmug (lie ediieational institutions are 
Sulliiis college tuid X'lrgini.i Intermemt emllcges, both for women, i 
and King eollcge. (.oediu ational. Hristcil. \'a . was kuenvn as (lood- j 
son liciore Us incorporation as .i vil\' in iScjo. It tnu a city-man- 1 


I ager form of government, and is administratively independent of 
I Washington count%•. 

BRISTOW, BENJAMIN HELM American 

I lawser and politician, was born in Elkton, Ky., on June 20, 1S32. 
He graduated at Jefit.rson college, Caiinonsburg, Ba,, in 1S51, 
-tudie-d law under his fat hen, and was aflmilted to the Kentucky 
bar in 1S53- Luring the L'ixil War he was lieutenant colonel of 
the 25lh Kentucky iiifanirv and helped to recruit the 8lh Ken¬ 
tucky cavalry, of which he be-came lieutenant coleinel and later 
eedonel. Thereafter lie was succe.s.sively stale senator, assistant 
L .'s. district attorney, district attorney- for the Louisville district, 
ami the Mirst appointed! scjlieitor ge-neral of the United Slates 
A.s sfcre-tary of the trea.sury (i.S7.,j-7()) he* jirosecuted w ith vigour 
the so-ealle-d “Whi.sky Ring. ' the headquarters of which was at St, 
Leiui.*- and which, beginning in iHyo or 1H71, had defrauded the 
fetleral government out of millions of dollars of il.s rightful rev¬ 
enue from the* distillation e.if whisky. Distillers and revenue olTi- 
eer.s in various cities were implicated; and I'rominent among the* 
ring's alleged aetomplie.es at Washington was Orville* K. liaheotk. 
private secretary to T'reside'iil Orant, whose personal friendshij) 
lor Babcock was unshake*n 

Babcock was aecjuitled. 

Through Bristow’s (*fi()iis more than 200 men were indie'ted. a 
number of whom were convicted, hut. after some months’ ini- 
[irisonment [larejoned. 

Benjamin Bristow resigned his [xiri folio in June, 1876, As sec- 
retar>- of the lrt*a.sury he advtu.ated a resumption of .speeae pa>'- 
nie*ntsand at least a iiartial witlKlrawal of “gre-enhaeks,” A jiroini- 
nent candidate for the Rejuihlican presidential iio.minalion in 187(1, 
he gave his support to liay(*s when liis own nomination was se‘(*n 
to he irnpossilile. 

After 1878 he practised law in New ^’ork city, whe*re he died 
June 2 2, i8g(). 

|{(itiao(iK.\r'UV -li hiskry I'lauds, .yph (.'oni.; , ist .Scss,, Mis, Doc, 
No. i.S(), John Mcl.tonald, Sc(rrts of ifu iirrat Whiskey Riny (.18S0J ; 
D.ivid WilltoN Mrnional of HeiiKUiini Helm Heiston' (t'.'UTilnidge, 
Mass., iS()7): K P. ()l)e*rhe)!l/e'i'. Since the Civil W ar (vol. iii., in.’h'. 

BRISTOW, a city among the nil and gas w(*l!s of ('reek 
((unity. OkJa.. I .S A., 82 mi. X L, of Oklahoma City, It is on 
f(*(le*ral high\\a>' 6(1, state highways ifi and 5(1, iinei i.s screed by 
(he ]’'ri.sco line.s. The* population in r(;50 wa.s tijirri: in Tijqo it 
was (1.050 l»y the fcdc'ral (cnsus. If is a sn{)pl\' jioint for the oil 
lie-lels and has an oil relinere*, cotton gins, cottonseed oil milks, a 
e'le'amere- and a peanut mill. 1'h(* county ginned 24,500 b.ales of 
e otton in 1040. 

Bristow was se'ttled in looi. iricorpor;ite*(l as a lown in h) 02 
and as a citv of (he* tirst class in T017. 

BRITAIN, (he anglicized form of the classical name of Eng- 
I.mel, Wales and .Scotland, .sometimes extended to the British 
Isle's as a whole (Or IIperaJULai I'ijiToi^ Bpeeraiua; Eat, Britan- 
Ilia, rarely Bnttania^. The Ore-ek and Roman forms ;ire doubt¬ 
less attempts to re'proelucc* a Celtic original, the exact form of 
which is still a inatieT of dispute Brittany t Fr. Brrtapna) in 
western k'r.inee' derived its name from Britain owing to migra¬ 
tions in the* 5th and (»th century a.d. 

In what follenvs, the archaeological intc'rest of e’arly Britain 
is dealt with, in connection with the history of Britain in i>re- 
Roman, Roman, and /Xnglo-Saxon days; this account being sup- 
ph'mentary to the articles En’c'.l.wd; ENfuasu Histoky; Scot- 
L.VNP, etc. 

PRE-ROMAN BRITAIN 

Cieologists are not yet agreed when and by whom Britain 
was first peoplcel. It used to be lieliec ed that the Palaeolithic men. 
who may or ma\’ not ha\’e been Ihe earliest inhabitants, had 
die^d out or retired before (heir sue i e.ssors arrived This view now 
requires moelifuelion in the light of the discovery of stray ves- 
(ige.s of "Mesolilhie ” culture'.s- .\zilian, Tardenoisian, Magle- 
mosian. Pturing the Neolithic and Bronze age's we can dimly 
trace further immigrations. Real knowledge hc'gins with two 
Celtic invasions, that of the Goidels in the* later part of the 
Bronze age. and that of the* Brx’thons and Belgae in the Iron 
age. These iiuadcrs brought Celtic civilization and dialects. It 
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is unrertain how far they were themselves Celtic in Mood and 
how far they were numerous enough to absorb or obliterate the 
races which they found in Britain. But it is not unreasonable 
to think that they were no mere conquering caste, and that they 
wi're of the same race as the Celtic-speaking peoples of the west- 
t'rn c(Mitinen(. By the age of Julius Caesar all the inhabitants 
of Britain, except iierhaps some tribes of the far north, were 
Celts in speech and customs. Politically they were divided into 
separate and generally warring tribes, tanh under its own princes. 
They dwelt in hill forts with walls of earth or rude stone, or 
in villages of round huts sunk into the ground and resembling 
those found in parts of northern Gaul, or in subterranean cham¬ 
bered houses, or in hamlets of pile-dwellings constructed among 
the marshes. But, at li-ast in the .south, market centres had 
sprung up, town life was beginning, hou.ses of a better type were 
perhajis coming into use, and the southern tribes eiujiloyed a 
gold coinage and also a currency of iron bars or ingots, attested 
b>- Caesar and by surc iving i-\amj)les, whi( h weigh roughly, some 

Ib , some a-J lb., but mostly i ■ lb. In religion, the chief feature 
was the priesthood of Druids, who here, as in Gaul, practi.sed 
magical arts and barbarous rites of human sacrifice, taught a 
-ecret lore, wielded great inlUiente, luit, at all events as Druids, 
took ordinttrily no part in politics. In art, the.se tribes pos.sessed 
a native Late Celtic ftishion, descended from far-off Mediter¬ 
ranean antecedents and more directly connected with the La-Tcne 
(liltLire of the continental Celts. Its characteristics W'erc a flam¬ 
boyant and fantastic treatment of plant ;ind animal (though 
not of human ) forms, a free use of the geometric .d device called 
the “returning s])iral,’' and much skill in enamelling. Its finest 
])rcxluc;ts were in bronze, but the artistic impul.se spread to 
humbler work in wood and {lottery. 'Fhe late Celtic age was 
one which genuinely delighted in bi'auty of form and detail. In 
this it rc.semhled the middle ages rather than the Roman em[)ire 
or the present day, and it resembled them all the more in that 
its love of beauty, like thears, was mixed with a feeling for the 
fantastic and the grolesc{ue. The Roman lonquesl of northern 
Gaul (57-50 n.c.) hroughi Britain info definite relation with 
the Mcaiiterianean. It was already clo.sely connected witli Gaul, 
and when Roman civilization and its produits invaded Gallia 
Hc‘lgica, they passed on easily to Britain. The British coinage 
now begins to bear Latin legends, and after Caesar's two raids 
(55, 5.{ n.c.) the .southern tribes were regarded at Rome, though 
they do not seem to have regarded themselves, as vassals. Actual 
coniiLiest was. however, delayed. Augustus yilanned it. Hut both 
he and his successor Tiberius realized that the great ct need was 
to comsolidate the existing empire, and absorb the vast additions 
recently made to it by Pom{jey, Caesar and Augustus. 

ROMAN BRITAIN 

I, The Roman Conquest.—The c oncjuest of Britain was un¬ 
dertaken by Claudius in .a.d. 45. Two causes coincided to pro¬ 
duce the step. On the one hand a forward {lolicv then ruled 
at Rome, leading to annexations in various lands. On the other 
hand, a probably jahilo-Roman prince, Cunobclin (known to 
literature as Cymbeline), had just been succeeded by two sons, 
Caratacus (q.v.) and Togodumnus, who v/ere hostile to Rome 
Caligula, the half-insane predecessor of Claudius, had made in 
respect to this event some blunder which we know only through 
a sensational exaggeration, hut which doubtle.ss had to be re¬ 
trieved. An immediate reason for action was the appeal of a fugi¬ 
tive British {irince, presumably a Roman jiarti.san and victim of 
Cunobelin’s sons. So Aulus I'lautius with a singularly well 
equipped army of some 40,000 men landed in Kent and advanied 
on London. Here (dauclius himself a[){)eared—the one reigning 
emijeror of the ist century who crossed the waves of otean— 
and the army, crossing the Thames, moved forward through Essex 
and captured the native ca{)it:d, Camulodunum. now Colchester, 
from the base of London and Colchester three corps continued 
the con({uest. The left wing, the Second Legion (under Vespasian, 
afterwards enqceror;, subdued the south; the centre, the Four¬ 
teenth and Twentieth Legions, subdued the midlands, while the 
right wing, the Ninth Leeion, advanced 'hrough the eastern part 


I of the island. This strategy wa.-> at first triumph,cut The low- 
I lands of Britain, with their {virtly Romanized and {lartly scanty 
IHipulation and their ea.^y phvML.il u atures, laesenied no obstacle. 
Within three or four years everything south of the Humber and 
east of the Severn had been eithcT directly annextai or entiudc'd, 
as protectorates, to native client-{iriih es. 

A more dithcult task remained. The wild hills and wilder 
tribes of Wales and Yorkshire offt'red far fiercer resistaiui-. 'Fhere 
followed 50 years of intermittent hill lighting 4:-:oi The* 
precise details of the struggle* are not known. Legion.irv forireiv-es 
were established at Wroxeter (for a time only), (.'aeileon ijn'r- 
haps not till near the do.se of the period) and t'he.ster, facing 
the Wehsh hills, and at Lincoln in the noiih-east, 'rhe method 
of conquest was the erection and mainli-nance of small detached 
forts in strategic {losilions, each ganisoned by sex.) or 1,000 
men, and it was accompanied by a lull share ot those disasters 
which vigorous barbarians always inlliet on cixilized invaders. 
J'rogress was delayi'd too liy the great revolt of Bo ulicea (c/ 7 ) 
and a large part of the nominally conquered lowlands Her ri.sing 
was soon crushed, but tlu* government was obviously afraitl for 
a while to move its garrisons forward. Indc.'ed, other nc'eds of 
the einjiirc cau.sed the withdrawal of the fourteenth Legion about 
07. But (be decade a.d. 70-So was deu,si\’e. A series of three 
able generals commanded an army restored to its {iroiier strc'iigtb 
by the addition of Legio TI. Adiiitrix, and acliie\c*ci the final sub¬ 
jugation of Wales and the first conejuest of >'()rkshire. whc're a 
legionary fortress at ^'ork was substituted for that at Lincoln. 

The third and iiesf-known, if not the ablest, of these generals, 
lulius Agricola, moved on in ad. 7cj or So to the conciiust of 
the farther north. He liuill forts in Cumberland, t onsi rue Ic-d a 
road (the Stanegate) from Carlisle to Corbriclge, and {lushed on 
across Cheviot into Siotlaiid. where he estahli.shed between the 
Clyde and Forth a temjiorary frontier, guarclc*c| hv' a line of 
posts, the most rerfaiiily idenliliable of whiih is (hat at Bar hill. 
Frcsently he advanced into (\dc*donia and won a “famous \ic:- 
tory” at Mons Grauiiius (sometimes, but incorrectly, sjiell Gram- 
pius), the .site of which is doulitful, though it has givc'n to the 
world the modern name of the Gramiiian hills. He dreamt e\en 
of invading Irelcuid, and thought if an easy task. The home 
government judged o(herwi.se. Jealoius possibly of a loo brilliant 
general, lerlaiiily averse from costly and fruitless camiiaigiis and 
needing the Legio Tl. Adiulrix for work elsewlu're, it rc'called 
both governor and legion, while it still t'ndeavourecl to cling to 
the ground that had been won (.sre ('ai.kdoma). 

Precisely what hajipc'iied after Agricola's clcjiarlure, no one 
can tell. For 50 years (ad. 85-115) the military history of Brit¬ 
ain is little better than a blank; though we know that it was 
troubU'd. When the mists clear, we are in an altered- worM 
About rr5 or 120 the northern Ikitons rose in revolt and de- 
‘'troyod the Ninth Legion, {losted at ^^)rk, whicli would bear 
the brunt of any northern rebellions, The* land be\ond Cheviot 
was lo.st. Jn 122 (he second reigning emtieror who c.ro.'-sc'd the 
ocean, Hadrian, came himsolf to Britain, brought the Sixth Legion 
to rc'iilacc the Ninth, and introduced the frontier {lolicy of liis 
age. For over 70m. from Tyne to Solway, more e.xactly from 
Wallsend to Bowncss, he built a continuous rccmizirt, with a 
ditch in front of it, a number of small forts along it, one or 
two outposts a few miles to the north of it, and some* detached 
forts (the best-known is on the hill above Maryjiort) guarding 
the Cumberland coast beycjnd its western end; to moca* all thc'se 
it must have been necessary to reduce (he garrisons further south 
The dc-tails of Hadrian’s work are irn|)erfec1Iy known, for llmugh 
many remains survive, it is hard to disentangle them. But (h,it 
i he has the best title to be regarded as the builder of tlu* wall 
is jiroved alike by literature and by inscri|jtions. The meaning 
of the scheme is equally certain. It was to be, as it were, a 
C'hinese wall, marking thg definite limit of the Roman world. It 
wa.s now declared, not by the secret resolutions of cabinets, but 
by the work of (he sjtadc* marking the solid earth for ever, that 
the era of conquest wa,s ended. 

j But empires move, though rulers bid them stand still. Whether 
I the land beyond Hadrian’s wall became ti'm|)tingly |)eaceful or 
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remaincfl in vexinp disorder, our authorities do not say. We 
know only that about 14.’ Hadrian s successor. Antoninus I’ius, 
acting through his general Lollius Urbicus, advanced from the 
Tyne and Solway frontier to the narrower isthmus between 
Forth and Clyde, 36m. across, which Agricola had lortitied bi'fore 
him Here he reared a continuous rampart with a ditch in front 
—fair-si;!ed forts, probably ig in number. l)uilt. as a rule, so 
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Fig 1 HADRIANS WALL. THL NORTHERN BOUNDARY OF ROMAN 

BRITAIN, BUILT BY THE EMPEROR HADRIAN, C. A D 122. IT WAS TOM 

IN LENGTH. EXTENDING FROM THE TYNE, ON THE NORTH SEA. TO SOLWAY 

FIRTH, ON THE IRISH SEA 

as to abut directly upon it—and a lonnecting road running 
from (‘nd to end. An ancient writer states that the rampart 
was made of regularly laid sods ICxcavation has jiroved that 
this is true so far as the great it jiart of it is concerned, but 
that for lom. at the eastern imd the body of the struiturc con- 
^isted largely of Hay. I'he work still survives visibly, though in 
varying ].ireservation. excejit in the agricultural districts near its 
two eiifis. Occasionally, as or Croyhill (near Kilsyth), at Seabegs 
wood, and in the covers of Bonnyside (3m. west of I'alkirk), 
wall and ditch and even road can be distinctly traced, while the 
sites of many of the forts are jilain to practised eyes. Six of 
the.se forts have been excavated. All show the ordinary features 
of Roman castclUi, though they differ more than one would 
expect in forts built at one time by one general. In every case 
tile barrack-rooms were of wood, and the headijuartcTs buildings, 
the stori’houses and the lialhs of stone. In size the enclosures 
range from just over one acre to just under seven. Nor was 
the character of the defences uniform Baimuildv and Castlecary 
were walled with stone, whereas the ramparts of old Kilpatrick. 
Bar hill, and Rough castle were of sods, those of Mumrills of 
clay. Rough castle is remarkable for (he astonishing strength 
of its ranijiarts and raxadins, as well as for a series of defensive 
pits, reminiscent of Caesar's lilia at Alesia, but which may belong 
to an earlier Agricolan fort. They were plainly intended to 
break an enemy's charge, and were either provided with stakes 
to imixde the assailant or covered over with hurdles or the like- 
to deceive him. Besides the 10 forts on the wall, one or two 
outposts seem to have been held at Ardoch and elsewhere along 
the natural route which runs by Stirling and Perth to the lowlands 
of the east coast. 

The new' frontier was reached from the south by two roads. 
One, known in mediaeval times as Dc-re street and misnamed 
Wat ling street by modern antiquaries, ran from Corbridge on 
the I'yne past Otterhurn, crossed Cheviot near Makendon camirs, 
and passed by an important fort at Newstead near Melrose, and 
others at Inveresk and Cramond (outside of Edinburgh), to the 
eastern end of the wall. The second starting from Carlisle, ran 
to Birrens, a Roman fort near Ecclefechan, and thence, by a 
line not yet explored and indeed not at all certain, to Carstairs 
and the west end of the wall. A fort at Lyne near Peebles sug- 
psts the existence of an intermediate link between them. There 
is nothing to indicate that the erection of the wall of Pius meant 


I the aliandonment of the w;dl of Hadrian, Rathc-r, both barriers 
■ W'ere held together, and the district between them was reg.irdeci 
as a military area, outside the range of civilization 'I'lie advance-, 
however, entailed a hc-a\y demand on the man-iiower avail,ihle, 
and it is not surprising to line! that uist at this time maov of 
the forts in Wales were dismantled, that part of (he isl.ind In-ing 
now completely subdued. 

i The work of Pius brought no long peace. Sixteen \-cMrs later 
disorder broke out in north Britain, apparent!>■ in tin- distiut 
between the- C'hc-viots and the Derbyshire hills, and w.is reprc--secl 
with ditfuulty alter four or live- yc-ars' lighting Figliic-t-n or 
20 years later still (1S0-1S5) anolhe-r war broke- out with a dtf 
f(-rc-nt issue-. 'I'he Romans wc-re dn\t-n south of t'hexiot. and 
Iierhaiis ev'en farther. The govi-rnnu-nt of Comniodu-^. fec-UK- in 
i il.self and vexed by many troubles, could not rejiait the- loss, and 
j the civil wars which soon ragc*cl in l-iuropc ( 103 107) gtvc- tin- 
: Caledonians further chaiuc. It was not till .’oS that Sepliniius 
‘ Severus could turn his attention to the isl.iiul He- came thither 
in person, conductc-d a punilixe expedition into Caledonia, sot 
himself to consolidate the- position oiue more, and then, in ihi- 
tourih year of his operations, died at ^'ork .Xnud much iha* 
is unec-rtain and even legeiularx- about liis work in Britain, this 
is iilaiii, that he lixed on the line of Hadrian's w.ill .is Ins sub¬ 
stantive frontier. His succc-ssors. Caracall.i .md Sex'erus Alex¬ 
ander (211-235), accepted (he iiosilion, and rnaiix’ inscription^ 
refer to building or rebuilding executed b> them for llu- gre.itei 
ellieic-iiey of (he frontier deieiues Ihe c'otKjiK’si ol Britain w.is 
at last ovc-r. d'he wall of Hadrian remained for nearly 200 yc-ars 
more the northern limit of Roman power in the extreme- wi.-st 
II. The Province of Britain and its Military System.— 
Geogra|)hically, Britain coii.sists of (wo jiaris: (1) llu- com 
paratively flat lowlands ol the south, c-asl and midlands, siiitahle 
lor agriculture and o(ten to ease- intc-rcoursc- with the- corilinc-iil, 
i.c., with the rc-sl of the- Roman emiiirc-; (2) Ihe clislrici coiisisl- 
ing of Ihe hills of Dc-von and Cornwall, of Wah-s and of non hern 
I England, regions lying more, and often x'c rx- much more-, than 
i ooolt, above (he- sc-a, scarred with gorge-s and cit-ep valh-ys, moun- 
I lainous in ch.iraclc-r, ditlicull for annii-s to Iraxc-rsc-, ill titled 
I for p(-acc‘ful pursuits, 'riiesc- two parts of the iiroxiiice clitier 
also in their history. 'I’he lowlands, as we haxc- sc-en, were con- 
qui-red easily and ciuickly. The uplands xvt-te hardl>’ subdued 
(omph-tely till the end of the and century. They clilli-r, lliiiclly, 
in the chance ter of their Roman occupation. 'I'he lowlands wc-re 
the scc-ne of civil life. 7 'owns, villagc-s and country houses wc-rc; 
their prominent featurc-s; troops xvc-rc- hardly seen in thc-m save 
- in some fortressc-s on the c-dge of (he hills and in a chain of 
\ forts built in the- .ph century to deleiid the south and soijlh- 
I east coast, (he so-cidled Saxon shore. 'I'he uplands of Wales and 
the- north pre.senled another s])ectacle. Here civil life- w'as edmost 


Fig 2,—diagram showing a section through hadrian s wall 
wholly absent. No country town or country house has been found 
more than 20m. north of York or west cjf Monmouthshire. The 
hills WM-re one extensive iniliLary frontier, covc-red xviih forts 
and strategic roacls connecting them, and devoid of town life, 
country houses, farms or [leareful cix'ilized industry. This geo¬ 
graphical division W'as not reproducc-d by Rome- in anx’ adminis¬ 
trative partition of the province. At lirst the xvhole was gov- 
I erned by one leflatus Aufiusti of consular standing. Septimius 
j Severus made it two provinces, superior and inferior, the former 
! of which included Caerleun and Chester, the latter Lincoln, York, 
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nrifl apparcnlly Hadrian's wall, hut, wf do ik;I. know how lon^; 
this arranKonu-nt lasu-d, In the 4th century there were hve 
provintes, llriiannia rrima and Setunda, Mavia and Maxima 
('ai'.'.ariensis and (lor a while) Vaii-nrta. ruled l)y prnr^uics and 
(I'm^ultirt s under a virariw,, t)Ut the only thin):' known of them 
is that lirilannia Priuia included Cireiu ester. 

'I'hr' army \vlii(h yaiardt-d or etterced the province consisted, 
from tlie time of Hadrian onwards, of (ij three let;ions, the 
>((()iid at lsi;i .Siliirnni fCaerlcoti 7-a 1. the Sixth at Hhuraeurn 
f 7 r ; now N’ork). tin* 'I Wciil let ti at I leva 17.1; now ('hirst i.-r ), 
a lolal ol '-(inie 15.000 heavy iiitantry; and (?) a lartre hut 
iiiufriain nuniher ol auxiliaries, troops of the second crade, 
oreaiii/aal in infantry lohorls or cavalry (ihic, each 500 or 1,000 
St nine and posted in (a.slrlia nearer the frontiers than the lettions 
'liie lenionary lortiesses were larpe redarmular endostires of 50 
or no arres, surrounded hy strontt walls ol whiih traces can still 
he seen in lh<- lower (Curses of the north and east town-walls 
of (’liesler, in the ahhey ynirdeiis and elsewhere at York, and on 
the south side of C'aerleon. The auxiliary castclla were like- 
vvi (■ '.(jiiare or ohlonc: in shatie hut were hardly a tenth of the 
si/.e varyniK i^eiierally from three to six acres accordin;,' to the 
si/e of the reipnient and the need for statiliny. Of these about 
100 are known 'I he internal arr.uiKenients follow one general 
plan, hul in some (ases the huildines within the walls are all ol 
stone, while in others, prim,ipally (it seems) forts built before 
1 to, wood is used freely and only the fiwv iirincipal huildiii^rs 
seem to fi.ivc ht.'en (on;;t ruc,Ied throuydiout of stone. Chief anmn)’: 
these latter, and in the centre of the whole fort, was (he head- 
i|ii.liters, in Lai, I'rhiclpin or rrncluntm 'I'his was a rectangular 
slrmlure with only one entraiue which pave aness. first, to a 
small cloi l(‘n(l loiiit, then to a second open court. and finally 
to ,1 row ol three, live, or even seven rooms contaiiiimt the shrine 
for ot’liiial worship, the treasury and other offKC,s. Clo.se hy were 
olfiKM's' ((iiarlers, eeneially built round a tin>’ cloistered court, 
and .'■iilistaiilia)l\' constructed sturehoiiscss with hufiresse.s and 
(Irv hasenieii!s. These filled the middle third of the fort. At 
(he tw'o ends w-ere harratks for the soldiers. No sii.ue was 
allotleci to private reliition or domestic life, d'lie shrines which 
voluntary worshippers minhl visit, (he public hafh-lion,-,e (.is a 
rule), and the (ottaees of the soldiers’ wives, camp tollowiTS, 
et( , lav' outside the w.ills, Sm h were nearly all the Roman forts 
in hritain 'I'liey dilier somewhat from Komaii forts in (lermany 
or other jirovinces, lhou(di most of the ilillerences arise from the 
dillereni usa^ti- of wood and of stone in various pl.'icc'S. 

Loris of this kind were doited all alone the military roads of 
the W'ef li and northern hill-districts. Jn Wales a road ran from 
Chester past a fort at Ca<'r-hun (near Conway) to a fort at 
Carnarvon (Seeontium). A similar road ran alone the south 
(oasi trom Caerleon-on-l’sk past a fort at Carditf and jierhaps 
other', to Carmarthen and beyond .\ third, nniehly iiarallel to 
tile shore ol C.irdie.in hay, willi torts at Llanio, I‘eiin.i!, d'onieii- 
y-iniir (.ne.ir I 'esi inioe ), and Caer Lliiewy. coniietled the iiorth- 
ein and Moiiiliern roads, while the interior was held hy a system 
ol roads and torts not >'et fully umUr.stood hut discernible at 
Mit h points as Caer-pai on Hala lake, Caersws. (’aslell Cullen near 
Llrindrindod Wells, the (laer near Hreroii, MerUi^ r and Geliy- ; 
eaer. In the north of Ihitain vvi- find three priiuijcil roads. Gne | 
led due norlli from York jcist forts at tfatterick hridee, Piene-1 
hi idee. Ihm lu'ster. Lanchesp'r, Llnhester to the wall ami to Scol- 
huid, while hram lies ihroueh Ches(er-le-Stree( reacheil the Tyne 
hridee r I'mis Aelius I at XevvvaslU- ami the Tyne mouth at South 
Shields. .\ secoiul road, turnine north-west from Catieriik 


! Watenrook near Kendal, Waterhead near the. hotel of that name 
on Amhieside. Hardknotl above Eskdale Ravenglass (probably 
(flanoventa), xVIaryport (L’xelludunum), and Old Carlisle (po.ssihly 
; Peirianae). In addition, two or three cross roads, not yet suf- 
j fit iemly cxplor(,‘d. maintained communication between the troops 
I in Yorkshire and tho.se in Che.shirc and Lancashire. This road 
i system hears plain marks of having been made at different times, 
and with different objectives, but we have no evidence that any 
one part was abandoned when any other was built. In general, 
however, il is clear that at no period were all the Roman forts 
in Mriy-iin .simuitnneously occupied. Garrison.s were moved else¬ 
where a.'t (lie (anintry round them grew quieter. Thus, Gellygaer 
in Nouth Y'ales and Ilaniknott in (.’urnherland have yielded 
nothing later th.in the ojiening of thi' ?nd century. On the other 
hand, forts which had lieeii abandoned might be restored if cir¬ 
cumstances changed. Thus, in 'Whiles some of lliose which had 
been dismantled under Pius, were relniilt by Severus, notably 
' .Segonlium, 

Besides thest* detached forts and their connecting roads, the 
north of Britain was defended by Hadrian's wall (figs, i and ?) 
'rile history of Ihi.s wall has been given above. The actual W'orks 
aie threefold. L’ir.^l, there is that which to-dav forms (he most 
.striking f(‘aturc of the whole, the wall of stone h-Sft, thick, 
and originally perhajis i.p’l. high or a little higher, with a deeii 
ditdi in front, and forts (17 at very irregular intervals) and 
“mile castles” and (iirrtMs (both miieli more regularly s[>a('efl) 
a.ml a connecting road behind it. (^n the high moors between 
('iiollerford and Gilsland its truies are still plain, as il elimh.^ 
from hill to hill and winds along yierilous jireeipices. Secondlv’, 
(here is, (u (he south of the wall, the so called “Wdlum,” in 
n.'ality no vnllnm at all, hut a bron'l llat-holtonied ditch out of 
whiih the earth has been cast up on either side into regular and 
continuous mounds that re.semhle r.imparts. 'I'hirdly, to (he west 
of Birdosvvald fort there were discovered in ]M)5 the remains 
of a previously unknown wall, lonslrmled of sods laid in regular 
cour.ses, with a ditch in front. This turf wall can be traei'd for 
ti'm., running roughly parallel to the stoju; wall, with the line 
of which its ends uhimately coincide, il is certainly older than 
the other ami, as our ancient writers mention two wall-builders, 
Hadrian and Septimius Severus, it wa.s at first infmretl that 
Hadrian built his wall of lurf and Severus reconstructed it in 
Slone. Recent excavation has shown this attractive theory to he 
untenable hy proving, first, that even in tht' section w'hc'rc both 
walls appcair, the mile castles and turrets on the stone wall are 
of Hadrianic: date and, second, that the diu h of the turf wall 
w.is clcdiheratcly filled up after il had been open for only a brief 
period. 

The meaning of the vaUnm has been much discussed. John 
Hodgson and Bruce, the local authorities of the lolh century, 
supposed that it was erected to defend the wall from southern 
insurgents. Others have ascribed it to Agricola, or have thought 
il to be (he wall of Hadrian, or even assigned it to pre-Roman 
natives. It is now clear that il is a Roman work, no older th.in 
Hadrian, and that it was not intemled, like the wall, for military 
defence, hut merely as a line of civil or legal delimitation. It is 
undoubtedly not earlier than certain of the forts, .since it .swings 
to the south to avoid them, and at some time in its history if 
was branched by having a series of causeways laid across it, at 
intervals which seldom exceed 40 or 50 yards. Certain of the 
torts, on the other hand, are undoubtedly earlier than the stone 
wall, since this is biilt either wholly or yiartially over the north 
ends of their east and wej>L ditches, further, in at least two 


bridge, mounted the Pennine chain by way of forts at Rc)kel)y. instances (Birdoswalcl and Chesters) the fort was jUMCtically 
Bowes and Brough-under-.St.'iinmoor. descended into tlte J'alen doubled in size before the stone wall was erected. 'I’hese data 


valley, where it joined the third route, reaching Hadrian’s wall ! 
near Carli'.le (Luguv allium) by way of Old Penrith (\’oreda), 
and running on to Birrens. The third route, starting from Chester 
and passing up the western roast, is more complex, and exists in 
duytlicalc, the result jx'rhayvs of two diiterent '■ehenu*'; of road- 
m,iking. Torts in jih'nty can be di'tected along it. notably Man- 
ihester (Mancuniuin or Manniciuin), Kihehester (Bremetcn- 
nacinn). Brougham castle (RrocavunO, and on a western branch. 


have suggi'sted t(» the exiavators the following provisional hy¬ 
pothesis as to the staiuemo of events, ah of them comt)ressi‘d 
into a space of aho'it seven years—('(/) establishment of a line 
of small forts, with or without the valluvi: (/») enlargement of 
>onu' of th(‘ forl^, and i (^n'-trui tion of the vallum, if nut already 
in existence; (c > breaching of (lie vallum, and building of the 
stone wall as a link between the forts. The hypothesis accounts 
for many of the phenomen.i, Imt leaves others unexi)lained, 
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noiably (i) the turf wall and (2) a stone foundation lift, wide 
disrovcn-d in 1025. running? for a mile west of the fort of Acsica 
(Great Chesters) immediately in front of the stone wall, beneath 
which it finally disappears. Much spade-work remain.s to be done 
before a completely satisfactory solution is in sif'ht. 

III. The Civilization of Roman Britain. —Behind these 
formidable garrisons, sheltered from b.irbarians and in easy eon- 
l.ict with the Roman empire, stretched tlie lowlands of southern 
and eastern Britain. Here a civilized life grew up. and Roman 
culture sj-iread. This part of Britain became Rom.mizetl. Jn the 
lands looking on to the Thames estuary (Kent. Esse.x, .Middlesex) 
the process had pcrhapis begun before the Roman conquest. It 
was continued after that event, and in two ways. To .some extent ! 
it was definitely encouraged by the Roman government, which 
here, as elsewhere, founded town.s peopled with Roman citizens 
—generally discharged legionaries—and endowed them with fran¬ 
chise and constitution like those, of (he Italian municipalities. It 
deccloped still more by its own automatic growth. 'J'he coherent 
civilization of the Romans was accepted by the Britons, as it was 
by (he Gauls, with something like enthusiasm Encouraged per¬ 
haps by symfiathetic Romans, sjuirred on still more' by their 
own instincts, and leal no doubt by their nobles, they began to 
sjicak Latin, to use the material resources of Roman civilized 
lile‘, and in time to consider themselves not the unwilling sub¬ 
jects of a forc'ign c-mpire, but the Briiish numibers of the' Roman 
state, 'I'he steps by which these results were rc-uched can to some* 
exlc'nt be dated. Within a few years of the Ckmdian invasion a 
cttlanid, or miinici[)ality of time-exjiired soldiers, had bee n plantcal 
in the old native capital of C'olchcster t(.'amulodunum), and, 

I hough it scTved at lirst mainly as a fortress and thus provokcal 
ifritish hatred, it soon came to exercise a civilizing intlueiue. At 
th(‘ .same time the British tcjwn of Verularniurn (St. Albans) was 


j administered by agents of the emperor. The rest, by far the 
' larger portion of the cciuntry, was divided up amoni: the old 
i nati\-e tribes or cantons, some ten or \: in mimlH'r, each grouped 
' round some couniry town whc-rc’ tt.s council {onLi} me! lot c :ui- 
I tonal business 'I’his cantonal system i losfly resc-mliles ihat who h 
we tmd in tkiul. It is an old n.iti\t' elcuncuil recast in Roiu.in 
lorm, and well illustrate.s the Roman ])rinciple of local goccin- 
meni by devolution. 

In the* geneial framework of Romano-British life the two 
chic'f feature's were the town, and the villa. Apart from Bugu- 
vallium (Carlisle) and (.'orslopitum (Corbridge ujion 'lyne), 
whiih lay within tlie militarv area and were- really ol tlic- n.itujc' 
of “bazaars ■ (as it were-) for (he- soldiers ot the inmtic'r garri-on, 
the towns of the procince. as wc‘ ha\'e alre.uiv implied, t.dl into 
two clas.ses. Five modern cities, Colc hester, Lincoln, ^ ork. 
Gloucester and St. .Albans, stand on the sitc-s. and in some Irag- 
menlary l.ishion i»ear the names of li\e Roman iminieip.ilities 
loumled by the Roman government with spec i.il chartcus and con¬ 
st it ut ions All of llu'se rc'achc'cl a considerable measure o! pros¬ 
perity. None of theun rivals the greater numicipalitic's of otlu-r 
[iroviiices Besidc's them wc* trace a larger luimbc'r of country 
towns, varying much in size, but all posse.ssing in some* degree the 
char.ictoristics of a town, d’ho chief of these' sc'c'm to be c.intonal 
capitals, probably deveiopc'd out of (he market centres or cajiitals 
of the Celtic tribes before' the Roman coiicjuest. Sueb are Isurium 
Brigantum (.Aldliorough), capital of (he BnganIc'S, 1 jiii norili- 
wesl of \'c)rk and the most norlhc'rly Romano-Britisli town; 
Ratae, now Leicester, capital of the (.'oritani; X'lroconiuui, now 
Wroxc'ler, near Shrewsbury, capital of the (.‘oriiovii, Veiila Si- 
lurum, now Caerwent, near Chepstow; Corinium, now Cin iu'e.stei, 
capital ot the* Hobuni; Jsca Dumrioniorum, now Lxetc-r, (he most 
we.sterly of thc'se towns; ] )urnc)varia, now Dorchester, in Dorset, 


thought sufficiently Romanized to deserve the municipal status of 
a inunicipiuni, which at this period diliencl little from that of a 
calouia London became important. Rcuuanizc-d Britotes must now 
iia\'e begun to be numerous. In the great revedt of Boadicea ((ii ) 
the nationalist party .seems to have rnassac rc-d many (Iiuusands 
of thc.'m along with actual Romans. Lifteen or 20 years later, (he 
movernc-nt increases. Towns s[>ring up, such as Sihliestc-r, laid 
out in Roman fashion, furnishecl with public buildings of Roman j 
type', and filled with houses which are Roman in htting.s if not in | 
plan. The baths of Bath (Aquae Suli.s) are exploited Another | 
(olofiia is jilantc'd at Lincoln (Lindum), an<l a third at Gloucester j 
(Glevuni ) in 06. A new “chief judge" is api>oinled for increasing • 
civil business. The tax-gatherer and recruiting ollicer begin to j 
make (heir way into the hills. During the 2ncl century progrt'ss ; 
wa.-, perhaps slow'er, hindered doubtless by the repeated risings 
in the north. It was not till the 3rcl century that country houses 
and farms became common in mo.it parts of the civilized area. In 
the beginning of the ^Ih century the skilled artisans and builders, 
and the cloth and corn of Britain were equ.ally tamous on the 
continent. This jirobably was the age w'hen the jirosperily and 
Romanization of the province reached its height. By this time 
the town jiopulations and the educated among the country-folk 
spoke Latin, and Britain regarded itself as a Roman land, in¬ 
habited by Romans and distinct from outer barbari.sm. 

The ci\'ilizalion whicfi had thus spread over half the island was 
genuinely Roman, identical in kind with that of the other W'e.stern 
provinces of the empire, and in particular with that of northern 
Gaul But it was defective in (quantity. The elements w'hich com¬ 
pose it are marked by smaller size, less wealth and loss splen¬ 
dour than the same elctmenls el.sewhere. It was also uneven in its 


capital of the Durotriges; V'enla Belgarum, now Winchi-sler; 
Calleva Atrebalum, now Silchester, 10m. south of Reading; Duro- 
vernuin t.'antiaeorum, now Canterbury; and Venla Icenorum, 
now Caistor-b>’ Norwich. Besides these couniry towns, iain- 
dinium (London) was a rich and important trading town, as the.* 
rernarkalile objects discovered in it abundantly prove, centre of 
the road system, and the seat of the finance ollicials of the* prov¬ 
ince, while .'Xciuae .Suli.5 (Bath) was a spa provided with stilendicj 



Despito It* Irregular outline, Silohoster furnithei a good exnrnpin 


cheit-boarci system of planning introduced into the West by the Rnnu 
had received it from the Cast, through the expedition of Alexander th 


distribution. Large tracts, in iiarticular VVarwitk.shire and the 
adjoining midlands, were very thinly inhabited. L\x*n den.sely 
{>eopled areas like north Kent, the .Sus.sex coast, we.st (jloucester- 
shirc' and east Somerset, immediately adjoin areas like the Weald 
of Kent and Sussex where Romano-British remains hardly occur. 

The administration of the civili/.ctd part of the j^rovince, w'hile 
subject to the governor of all Britain, was practically entrusted 
to local authorities. Each Roman municipality ruled it.self and a 
territory, perhaps as large as a small county, which belonged to it. 
Some districts formed part of the Imperial domains, and were 


baths, and a richly adorned temple of the native fiatron deity. Sul 
or Sulis, whom (he Romans called Minerva, Many smaller plac es, 
too, for example. Magnae or Kenchester near Heretc/nl, Durobri- 
vac- or Rochester in Kent anothc-r Durobrivae ne.ir I'eterliorough, 
a site of uncc^rlain name near C'ambridge, another of uncertain 
name near Chesterford, exhibited scmie measure of town life. 
London, one of the larger cities of the western c'lnpire, may well 
have' had a character of its own, tnit direct evidence as to this 
is unfortunately lacking. Of the other towns we can form a good 
general idea thiough the excavations that have been carried out 
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.ii Mi( f>(‘.1 cr, { iicrwcrji and Wroxclcr, |■u^)l)( litf (cntrcd n^uiuJ 
I hr Inruni and I hr adinitjinuj hasiliia. firrr fhr hxal aulhoritirs 
had llirir ollur^, ju-iKr vva-, adrninistrrrd, traders trafiKked. citi¬ 
zen and idtrr^ i^adieied. In iitc th(iuj,'h we tannol apjtorfinn 
the rduin- tu (h' lr jaaM ise uses, tin- trreal hall was j)lainly the 
iMsilna, for inretint's and hudn'-sv; the rooms hehiiifl it were 
perha!!-- law Muiris, ano* sonu.‘ of the rooms on the* f»thcr three 
-ide- ot the (|nadtan!,de may ha'.c hern shop^. '1 he teni|)l(’s init,dit 
he either sfjuare or round, and at Sihhe''ter there was a small 
( hnd fall ( hill 1 h (j1 I he so-i ailed ' hasiln an ’ lyi)e, of whii h many 
l•xample^ h i\r hern found in other lountiies, e^i)e( ially in Roman 
Mill a. A suite ()f i)ul)h( halins was always a prominent feature, 
and outside tlie walls there was usually an am[)hit heal re. 'I'he 
private houses were of two tv'pe.s '1 hey tonsisied either of a 
row of rooiriA. with a ( orridor alorm them, and perhaps one or 
two additional rooms at one or both emls, or ot lhre«‘ such corri¬ 
dor^- and row - ol rooms, foriniiiL; three sides ol a larui- sfjuare 
op( n card 'I’liey wen- i|eta»lii-d houses, standing ear h in its own 
rMidt-n, iiid li lt lorminy terraia--, or rows. 'I'hey diifer widrdy 
lioMi the town liou-i of Rome .arid I’ompcii; they are le-s unlike 
some ol the (ountie houd- u[ Italy and Roman Atrira. hut their 
real paiallels otiut in liaul, and they mav he Celtic tv'pesmodi- 
tied to Roman roe — like Indian huntralows. dhr-ir internal lil- 
I mr:s ■ In poi aust s, Iresioes, mosaii s—art' everywhere Roman. 
'Ilie larre l Sihhesler house, with a speiial annex lor baths, is 
udiille taken to he a yiiestdiouse or inn lor Iravelhus hetwei-n 
Loudon and t lie we-.t. 

'I'he streets v.iiN' in width, 'The intersect, rr-yularly at riRlil 
anj-dcs, dividimr the town into s(|iiare blocks, like modern Mann¬ 
heim or'riirin. aciordiiiu to a Roman s\s|cni usual in both Italy 
and the pidvimes, and denveil ultimate Iv from Ihilivlon and (he 
Last lliroiiidi Alexander the (ireat and )iis sue c es-'or 'I'he walL 
are olleii later lhan the streelo h.ixiiiy been erec led when the jreace 
ol I tie province lica;,m to he seriouslv threalcan-cl by barbarian 
imoad.s. 'I lie- iutenetue- sui^yesled hv the appearance of the chess- 
huaid system ol I owii-plaiininy is conlirmecl by the' tc'stimony of 
I he luiniliei le-s small objects vcaoverc'd in the course* of the* ex¬ 
cavations --c ciiiis, jicilterv, window and bottle and cup plass, 
hroirie oriiaineiits, iron tools, etc. Lew of these are individually 
uolahlc*. '['races ol laic* ('ellii art arc* siinruhtrly ahsc*nt; Roman 
fashions rule supreme*, and in.sc riptions show that even the lower 
classes here spoke and wrote* Latin. Outside* the* walls there art* 
hut sliyhl traces cd inhahitation, a fact which is siynil’uant of 
till* ec oiioinii position ol the towns of Roman Itrilain W'c* mav 
( one hide that these (owns wc're thoroughly Rom.ini/.c-cl, ]H“oplecl 
with Roman-spc'akiny: citizens, furnishc*cl with Roman appurte¬ 
nance's, lix'iny in Konian wavs, hut not vc*ry laryc*, not \c*ry lich, a 
humble* witiu'ss to tlu* a'-similaiiny powc*r of the* Rom.m cixiliza- 
t ion 

'I'he coimirv, as opposed to the towns, t>f Rom.m Rritain sc'ems 
to li.ui* been divided into c'si.iic*s, commonly (liiouKh perhaps in¬ 
correctly) known as “villas ” Manx* exam]ilc*s surxivc*. some td 
ilic'in laira* and lu.xurious count ry houses, some mc-n* larnis, con¬ 
st ructc*cl Usu.dlx- oil cine of the two p.tttc*rns described in the 
.iccoiiiil ot the towns above. 'I'he inhabitants were jilainly as 
\arions- a few of tlic*m yrc*at nobles and wealthy landownc'rs, 
othc'fs small t.iniuTs ur imssibly li.'iiHfts Some ol these estates 
Were woiked on the* tine “xilla ' system, bx' which the lord m c u- 
piecl the* 'yreal house.'' and culliv.ited the land dose* round it by 
sl.ivc's, while In* let the* rc*,st to ludf-trc-e (t'lofii. l>ut other sys- 
icins may ha\r prc'vailed as wc ‘11 Arnony the* most im[iorlant 
count rv houses are those ol Hiynor in wc*st Sussex, ami Woocl- 
( lu'slcT and t'hc-cbvorth in t ■loucc-stersfiire. .\t the other extreme' 
wc'rc* the xilla.ycs. whose rem.iins can be clc*tecled in the 'I'hames 
valley ami elsewlu'rc*. and which housi*d the humbU'r members of 
the* ptipulation 

'Du* wealth of liic* countrx' was jiriiuiiially nurari.an, and tlie 
iu'ed- of (he* aimv of oviupation must have lielpecl to stimulate 
production Wheat and wool were exported in the .pli e'entury. 
whc'u .IS we liave s.iid Britain was especially prosperous. But 
the* del,tils of the* trade are unrecorcic*d M(»re is known of the 
lead and iron mine's which, at K-ast in the lirst two centuries. 


were worked m many clislricls—leatl (irom wmen silver was ex- 
tractc'd) in Somersc't, Shropshire, Flintshire and Derbyshire*; iron 
in the west. Sus.sex Weald, the forest of Dean, and (to a sliftht 
extent ) c-l.^c-where. Other minerals were less notable 'I'he yold 
mentic.med by 'I'acilus proved scanty, although there seem to be 
c lc‘ar indications of Roman yold-mininp in Wales. The Cornish 
tin, accordinfj to prc*sc*nl evidence, was worked comparatix'ely 
little, and perhajis most in the later I{,m[)in‘. 

Lastly, the road.s. Flere we must put aside all idea of “four 
ercat roads.” That catej^ory is probably the invention of anti- 
cjuarii-s, and c«*rtainiy unconm-c ted with Roman Britain (.o’c 
IxKxtixf-: STRia.T). Instead, we may dislinyuish four main f,'rcnips 
of roads racliatini; from London, and a tilth which runs obliquely. 
One road ran south-east to C’anterhury and the Kentish ports, ot 
which Ric hhoroutth (Rutupiae) was the most fre(]uenLec! A 
second ran west to Silchester, and thence by various hranchc's to 
Wim hesler, Exete r, Bath, Oloucc-stc-r ami South Wales. A third, 
known attc*rwards to the laiylish as Watlin^ strc*et. ran bv St. 
Albans wall and mar Lie hfic'ld (Lectoceturn) to Wroxeter and 
('lu-sler. It also kave* access by a branch to Ja*icestc*r and Lincoln. 
,\ fourth sc*r\c*cl Colchester, (heeastc*rn countic's, Lincoln and ^’ork. 
The tilth is that known to the English as tlic* 1 ossc*, which joins 
Limcilnaml Leicester with C'irc*nccstcT, Bath ami l*',xc ler. Besiclc*s 
thc*se live groups, an obscure* road, callc-d by the Saxenm Akeman 
Strec'l, ^ave alternative access from Lc.)mlon ihrouyh .*\ic hc-ster 
(onIsicU* of Bicestc'r) to F»ath, while* another obscure road winds 
south from near Shel’l'ield, ])asl, l)erhy and Birmingham, and con¬ 
nects tlu* lower Sc'vcrn with the Hurnher. By these roads and 
their various hranchc*s the Romans jirovided acle<|uatc* communi¬ 
cations throughout the lowlands of Britain. 

IV. The End of Roman Britain. —About .vst) Carau.sius, 
admiral of tlu* “Classis Itriiannic ,1, ’ (|uarrr!lc*cl witli the central 
yovcTiiment ami proclairiu'd himsc'lf c'lnpc-ror. He* reinainecl in 
control of the* island until 20^, when he was murderc’d hv one of 
liis own oOicc'i's, Alh'ctus, who es.saved to succec-d him. Bx* this 
time.*, howevc-r. the authorities at Rome had rc'solved on recon- 
cinc'st. An i*xpeditio;i undc*r the jiersonal commaml of the luture 
c*mi>c*rc)r. Constanlius Chlorus, sucLC'ssfuIly exadecl the wait- 
iiif^ ships of Allc'tius, and the usuriier was slain in a latici-hattle. 
l*Alc*nsive chanjitc's in the* c.iisirihiilion of the garrison sei'in to have 
lollowed. Danger threa(e!u*cl, not only from the I'icts bevond 
Hadrian's wall, but .'dsc) from the* sc‘a. It niav have bec*n now that 
Caerleon was evacuated and the Sc*cond Lej^ion sent elsewhere. 
.■\t all evc'iils a special coast defc'tu c*, reaching from I lie* Wash to 
.'^pithead, was estahlished ayainst Saxon pirates; there were forts 
;it Brancaster, Buryh ('astle (near ’\’armouthf, Walton (near 
I'VlixsIowe), Bradwell (at the mouth ot the* Colru* and Black- 
water), Reculver, Ric hhorouj^h, Dowr and Lympnc* {;ill in Kc'nt), 
l*c‘\ensey in Sussex, and I’orchestc*r near T'ortsmouth. The Irish 
(Scoli), too, were becoming incrc-asinyly aytrressive. It is. thc*re- 
fore, not surprisintr that a nc*w fort should have* bc*c*n erec ted at 
Carilitf and perhajis one on the Isle of Wipht. Eor a time these 
measures wc're eheitive and the jirovince jarosju'rc'd. But after 
about 350 the barixtrian assaults became more frecjuenl and more 
terrihlt*. 'Fhe. liuildinp of a .sc*ries of stone walch-towi*rs along the 
^'orkshire coast, from the Tees to 1 *ktmhorough head, is very 
signilicant. 

At the end of the century Magnus Maximus, claiming to be 
emperor, withdrew many troojis from Britain and a later jiro- 
tender did the same. Early in the 5th century the Teutonic con- 
cjuest of Gaul cut the island off trorn Rome. This does not mean 
that thc're was any great “departure of the Romans" 'I'he central 
government simjily ceased to .semi the usual governors and high 
olTuers. The Roinano-British were li‘ft to themselves. Their 
jiosition was weak. Their fortrc*sses lay in the north and west, 
while the Saxons attaekecJ the east and south. Their trained 
troojis, and even their own numbers, must have been few It is 
intelligible that they followed a jirecederit set by Rome in that 
age. and hired Saxons to rejiel Saxons. Rut they could not com¬ 
mand the fidelity of their mercenaries, and the Saxon j^eril only 
grew greater. It would seem as if the Romano-Rritons were 
sjH'edily drixen from the east of the island, and as if the Saxons, 
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though apparently unahlc (o gain a hold on the western uplands, 
were able to prevent the natives from recovering the lowlands. 
Thus driven from the centres of Romanized life, from the region 
of walled citi(‘s and civilized houses, into the hills of Wales and 
the norlh-west, the provincials underwent an intelligible change. 
The C<‘ltic element, never fpiite extinct in tho.se hills and. like 
most forms of barbarism, reasserting itself in this wild age—not 
without reinfonement from Ireland—c hallenged the ri'mnants 
of Roman civilization and in the end absorbed them 'I'ln* Celtic 
langu.ige reai)peared: the Celtic art emerged from its shelters in 
the west to decclop in new aiui mediaeval fashions. 

AvcfKM .ArTiTOTUTir.s.—The principal relenmcos to early Britain in 
classical writers occur in Strabo, Diodoru-, Julius C'ae^ar, the elder 
riin\, 'I'acitus, Ptolemy, Cassius Dio and Ammianu^ Marcellinus. and 
in the lists of the Antoiiine Itinerary (probaldy about a.d. 
ed. Parthec’, jH.iS), the Noiitia Divnitatuni (about .M) 400; ed, Seerk. 

anti the Ravennas (7th centurv rn hniilJr; ed. P.irlheN iKOo). 
The chief j)assages .are printed in 1 ‘efrie s .\fonumrnia Ifi'.t. liritann. 
(iS4<S), and (alphabetically) in Holder’s Mlc fUi\< ftrr Spriicksdiutz 
( 1 S()f)-t ooS). d’he Roman ins( 1 iption.'' have been collected in Corpus 
Iinrripir(>nunj Liitiu. vii. (iS7_D, and in (he ]>eriodical Fphrnuri\ 
f pn-riipliit (I (iii., iv , vii. and p.irlic iilarly i\.) 

Biici.iocacAi-iiv.— fci) For Pic--Roman Hrit.iin: T. R. Holmes, An- 
(lent Hritiiin (1007), who cite's numerous autboriiu-s; K. F. M. 
Wlieeler, PrrliiAor/c and Roman 11 al( \ (iu:s) ; Sir .Arthur Kcdth, I'lir 
Antiquity 0/ Man (i()J5); 1 ). ,\. Is (I.trrod, Thr I’pprr Palavolithic 
.1 in Hr/tain ( 1 02(0 . 

(/>) l-'or late- Celtic art: J. M KenihU* ami .A. \V. Frank-, Horae 
l-'crale\ ( iS(),H ; .Arthur j. INaus in Ak Itandiniia, vols. hi., Iv. 

(1 ) For Roman Britain sec, in general, Prot 1 *. H.iverlielcl, The 
Rtunanization of Roman Britain (uu’.c), 1 he Ronnin Onupalion of 
Britain (icj-cj), the' latter containing a bihliographc of tlu- author’s 
ou n writings, as well as refi.'renees to all earlier works of imporlanee; 
Ari haeoloyin, and the Fsc avatioii Reports of the Society of .An- 
tic|iiane.s oi London. Journal of Ronutn Studies, which jirints an 
annual survc'v ol Romano Biitish re-eatch, witli liO of nc-w books and 
article's; Arch Aelianti and Trans of the ('umhcrlatuf and II cstmor- 
land ,ln//c/, Soi both inclisficTistible for Il.idrian’s Wall ami its forts; 
Ardi Camhrensis and the Cymmroclorim Society’s publications, for 
report- on W’elsh e\cav:itions; lor Scot land, srr ('ai.m)oma; see also, 
tor all three countries, the reports of the res|>e(live Rocal Commis- 
.sions on .Ancient and Historical Monument.^. (k' J. H.; G. M.) 

ANGLO-SAXON BRITAIN 

History.—The history of Tirit.iin alter the withdrawal of (he 
Roman troops is extremely obscure, but there can be little doubf 
that lor many j’cars the inhabitants were exposed to devastating 
r.iicis by the Piefs and Scots. According to Cilclas it w;is for j 
prcil('(tion against thc'se incursions that the* Ilrilotis decided to j 
call in the Saxons. Their ;illies soc.’in obtained a decisive victory, 
but subsecjuently turned their arms ag;iinst the Britons them¬ 
selves, alleging that they had not receiv('d sufficient y);u-menl for 
their services. A dillerenl account, ])r()b;ibly of English origin, 
m.iy be I meed in the Ilistoria Br'ttonum, according to which (he 
tirst Ic'.iders of the Saxons, IJengest and Horsa, came as exiles, | 
seeking the protection of the British king, Vortigern. Having j 
embraced his service they ciuickly expcllecl the nortlir*rn invaders, j 
I'.vtntually, howeea-r, they o\ercame the Britons through treach- I 
er>'. by inducing the king to allow (hem to send for large bodies ! 
of the ir own countryinc-n. It was to these adventurers according 
lo tradition, that the kingdom of Kent owed its origin. The 
SI or},' is in itself by no nu'aii.s improbable, w'hile the dates assigned 
(o (he first invasion by various Welsh, Gaulish, and Eiigli.sh 
authoritii's, with one excejition, all fall within about a cjuartcT ut 
a century, viz, lietween the year 4.vS and the joint reign of 
Alarti;in and Valentinian III. (450-4ysL 

Lor the subsecjuenl course of the invasion Ihe information is 
most mc'.igre and unsatisfactory. .According lo the Anglo-Saxon 
Chronic.le the* kingdom of Sussex was founded ]>v a certain Ella 
or Aelle, who landed in 477, while Wessex owed its origin to 
C’erdie, who arrived some 18 year.s later. No value, how'cver, 
can be attached to these dates; indeed, in the latter case the 
story itself is open to suspicican (see Wicsskx). Eor the move¬ 
ments which led to the foundation of the more northern king¬ 
doms w-e have no evidence worth consideration, nor do we know 
even approximately w’hen they took place. But the view that 
the invasion was effected throughout by small bodies of adven¬ 
turers acting independently of one another, and that each of 


Angli (c/,7',) 'I'he peculiarities ot soi i;il 01 g,im/:ii icm in Kent 
certainly (c'nd to show that this kingdom h.iil a diifcrcnt origin 
from (he re^ct; but the eN'idence for the disliiu tiou belwc'c'n the,' 
Saxons and the- .Angli is much less s.it i'-t.u t or\' .Aw.io Sax¬ 
ons). The royal famii\' ot Essex ma\- bccii ot >.1x011 origin 

(.w’C Essex I. but on the otluT li.uid the W e st S.ixon ro\'al f,iniil\' 
claimed to be of the same stock as th;U oi Berniii;i. and tlieir 
eonnections in the past .set'm lo h;i\c' lain with tlu- .Angli. 

There is no doubt that (he lirst in\;ision w.is followed 1 )>- a 
long jieriod of warfare between the- mitives ;mcl tlie iioaders. in 
which the lattcT gradualh' st rc-ngl heiucl tlieir bold on tlu' con- 
(|ueri‘cl territoric-s. It is prob.ible th.il b> tlie end of the sih 
cc'ntury all the eastern part ol itriiain. at Ic'.isl ;is t.ir .'is the 
llutnber, was in their hands. Tin- lirst inipi)rl;uit check Avas re- 
ceivt'd at the sic-ge of “Alons B.ulcmiciis” in the \e:ir 517 (. 1 ?/;;. 
Camhr ), or pc'ilmps rather some' 1^ or 20 \e.irs e,irli''r. ,\( c ord- 
ing to Cdldas this event w;is followed by :i jieriod cd pi'ace lor 
at least 44 ye.'irs. In the killer p.irt of Ihe fith (eiiliirv, ho\v<'vi'r, 
the' lerriloric's oc cupied bv the iii\ ;idi rs sei'in to li.ive be'en greatly 
exlt'iuied In (be south the West Savons are s.iid to Ii;ive i on- 
(|uerc'd lirst Wiltshire ;md then ;ill the' ujiper jurl of tfic' 'rivimc'S 
v;tlley, together with (lie countrv bevoiid ;is lai' .e- the' Sc'verti. 
d'he northern frontier .ilso seems in Inivi' been pushed considi-r- 
ably farther forwcird, pc‘rh;ips into what is now' Scot kind, and it 
is probable that the basin cd the 'rrc'iil, together with the (entr;il 
districts betwc'cni ihc' d'rc'iil ;itid the 'I'lvimi's, was con(|ii('red 
about the same' time, (hough of this Ihc'rc' is no record Ag;iiii, 
the destruction ol Chester .iboiit (hs was soon lollowed by the 
overthrow of (he British kingdom of Edmet in south-west AOrk- 
shire, and the occupation cd Shrojishirc' and the' Lothians took 
jilace perhajAS about the* same iic'iiod, that ol Hercforclshire jirob- 
ably somewhat later. In the' south, Somc'rscM is said to h.ivt' bc'en 
coiicjuered bv the West .Saxons shortly alter thi' middle ol the 
7th centurv I)orsc't h;id )»rob;iblv bc'cm acc|uireil bv them bc-fore 
ih;if time', while ))art cd Dt'voii seems to have' come into their 
hancls sociM alterwanls. 

'I'hc' arc'a thus (oui|U('red w.is oc c upic'cl bv ;i numbc'r ol sc'p;ir,ite 
kingdoms, c'ac h with a roval lamily of its own 'I'lie clistiicis 
north of the llumbc'r coiiiaint'd two kingdoms, Bernic la and 
Dc'ira (c/v ). wide h were' c'vc'ntually united in Norlhumhri;i, 
South ot Ihe Humber, Lindsey sc'cms to h;iv(' had :i dvmistv ol 
its own, Ihougli in historical times it w;is apparently aivv.iys siib- 
jc'c t to the kings oi Norlhumhri.i or Merci.i. d'hc- uiiper basin ol 
the 'I'lent formed the nuc leus of (he- kingdom of Mt'ic ia (<jv >, 
while tarthcT down the ('.I'-t co.ist w:is the kirigdoiii of l''aisl 
•Anglia (c/.7’.). Between these two lay :i terrilor>’ called .Middle 
Anglia. sometimc'S described as a kingdom, though whc'iher it 
evc-r had a sc'jiarate dynasty is not known, i’issc'x. Kc'iit. and 
Sussi'x {see article's on Ihc'se kingdoms) preserve' the naini's ot 
anc ient kingdoms, while the* old diocc'sc' cd Woreestc'r grew out of 
the- kingdom of the Hvvicce (c/?-. ). W'ilh which it probabiv' c oiii- 
(icied in ;irea. 'I'he south of Iviiglaiid, hc-tvveen .Sussex anci “West 
Wales” (c'ventuaily reduced to ('ornwall), was occujiied by Wes¬ 
sex, whicli origimilly .iLo pn-s,-.-.cd some tc'iritory to the north of 
thc' 'I'hariies. Lastly, evc'ii the l.-le of Wight ajiiiears to have }i;id 
a dynasty C)f its own. But these kingdoms were not edways. or 
c'ven normally, independent. Whc'n history begin-., .Ac'lliclherlit, 
king of Kent. was supreme' ovct ;i II t he kings soul h ol I he Humber. 

Government. —-Internally the v'arious st;ites sec-in to h:ive bec'n 
organized on very similar lines Jn every case we (ind kingl>' 
govc'rnment from the time of (he c'.irliest rc'cords, and the insti¬ 
tution certainly goes b;ick to a (kite antc'rior to the' invasion of 
Britain isce Oi-fa; Wfk.mund). The royal title, howi'ver, was 
frecjuently fiornc* by more than one pc'rson. Sometimes we find 
one. su[>remc king with a number of under-kings (snhrri;uli)\ 
sometimes, especially ii\ the smaller kingdoms, Essc'x. Sussc'x. and 
Hwicce, two or more kings, generally brothers, reign together 
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;ippar«.Titiy on e(|u,'i! P-rms. For mo^f of the 8th ct-nlury Kent 
^e('ln^ to have tifm divided into twf) kingdoms; hut as a rule su(h 
divisions did not Iasi heyond the liletiine of the kiriKS who nude 
(he arrme* rnent. 'I’he kines were, willi very rare excefjtions, 
( ho a'li t roin on** fiartii ular family in eaf h state, the ancesiry of 
whii h v\as ti;ucd hack not only to tlu; founder of tlie kingdom 
hut, in a remoter degree, to a god. 'I he memhers of such fam¬ 
ilies were entitled to special wergilds, a[)p:irently six times as 
great a^ thce-c of the higher class ol nobles (see below i. 

'The only otlicr central aullmriiy in the state was the king's 
council or court {t/irod, -.viidn, ( t/ftt ilium }. d his [jocly was made 
U[i pariK' ol vening warricir" in cormiatit attendance on the king, 
and |),ifly oi senior officials whom he called together Irciin 
time to time '1 he terms used for the two classcss by liede are 
vin'ilrs { I ami i iorwfiic h the Angdo'8>axori vrr.sion 

has thryuus and I'c sit has rc'spec tivelv Ifotli c lasses consisteci in part 
ot members oi the- loyal family, fiut ific-y \vc‘re not c ontmed to 
Mic h [lersons or e\’en to born siibjc-cts of the king Incleec), we are 
lol'l that popular kings like Oswiiie attracdcai young noble.s to 
their scTVKC' irom all ejuarters. The' functions cd Ihct council 
ln\e been milch di'C ussed, ami it lias been claimed that they 
had till' light ot electing and defiosing kings, d'his view, liowc'ver, 
'c'eins to postulate a greater leeluig for constitution.ilisin than is 
w.irr.lilted by the mlormalioii at our dispejsai 'i'he incidents 
wlm b lia\e been brougfit forward a,s evidence may with ecjual 
prc)baliilii>’ be mteipreted a;- case; of protc-ssion or t ransfc-rc-m e 
ot personal allegiance In otiu'r respects (he functions of the 
(ouiKil seem to have been deliberative It was customary for 
the king to seek tlu'ir advice- and moral suiiport on important 
(|ui'stions, but there is nothing to show lliat lit' hacJ to abide liy 
lhc‘ cumiion ol the majority. 

for adniiiiist rat ive purposes, each kingdom was diviclc-d into a 
number ol districts iimlei the diargc- ol roval rc evc-s (c vnn/i'c.v 
ri-rcla. fitarfrctus, priu: posit us i d'hese otlicials seem to have been 
located in ros'al villages {cyutnvu's (un, villa nyaHs) or fortresses 
{fVJiifii:t's /mri,', urfts reg/.s), which sc*rvecl as centres and meeting- 
places (markets, etc.,) tor the inhabitants ot the clisiritt, and to 
vvfitch tlieir dues, fioih in pa.vmenls and .service's, had to be ren- 

drred, I'he usual si/a* of such districts in c-arK' limes seem.^ to 

have fic'en soo, (lOo, or i,,.’oo hides, Much larger divisions com 
laming j,0'oo, .',,000, 5,000. or y.c'oo Iticic's are also mentioned, 
do liiiN category belong the' shires ot Wessex (1 lam|)sliire. Wilt¬ 
shire, lic rkshiic', etc I, e.'n h ol which Inul an earl (aldormon, 
priuiips, (lux) of il'^ own, at all events tiom the Stli century on¬ 
wards Many, if not all, of these jierson.s were- members of the 
royal f.imilv, and it is not unlikely (hat (hey originally bore* the 

kingly title- At all events they arc' sometiiuc's ciesc ribc'd as 

iuhrci’jili 

Social Organi/ation,- - Fhe ollic ials nu utioned above, whe ther 
of royal birth or not, were jirobably drawn from the' king's 
person.il rc'limie. In Anglo-S.ixon society, as in th.il of all 'Fern 
tonic ii.it mms in early times, the two most nni)C)rtant jcriiuiples 
vVe'u (hose- ol kinshii) and peisonal allegiance. It a nun sutlered 
iniurv it w,i< to liis rel.iliotis ami his lord, rather than to any 
public otiu i.il, lh.it he ajiplied lir.st for protection and redress. 
H hi- w.is .slain, .1 fixed sum Ccrryild ), varying according to his 
si.iiion, h.icl to be paid to his I'el.itions. vvliil'- a fiiriher but 
sm.iller sum \manhot) was due to hi.s lord 'These jmiin iples 
applic-cl to ,ill cla»-sc's ot .socielv, ami though strife within tfie 
i.umly wMs by no means unknown, at all events in royal families, 
(he .ictu.il ^l.tying ol a kimanan w.is rc'gaicied as the most heinous 
of all oltemes Much the s.ime fc'eling applic'd to the slaying of 
a Icnci - .in oflem e lor vvhii li no compensation could be- rc'ndc'red. 
How f,u the armed 1 ollowa-rs of a lord vvc're eniiileci to coTnpen.--.i- 
lioiywheii the' latter was slain is niuertain, but in (he- case of a 
king thc'v rc'cc'ivc-ci an amount ecjual to the wergild. .‘Vnothc-r 
important clc-vclopnient of the principle of allegiance' i.N to be 
toimd in (he custom ol hc'riots. In later times this custom 
anmun'e-d practically to a system of death-duties, payable* iic 
bor-i ' iiid .irms or in nioiiev to the lord of the dec eased. 'Fhere 
I :n be- little doubt, howevc'r, that originailv it was a restoration 
to the lord cU the military outt'it with whic h be bad prc.sented his 


man when he entered his service. The institution of thegnhood, 
/ e., membership of the fomitatus or retinue of a [irince, offered 
the only oj>ening by which public life could be entered. Hence 
it was probably aclopted almost universally by young men of 
the highe.sl classes. 'Fhe thegn wai.s ex{xcLeci to fight for his lord, 
and generally to place hi.s services at his disposal in both war 
and jK-ace. The lord, on the other hand, had to keep his thegns 
and reward them from time to time with arms and treasure. 

'Fhe structure of society in England was of a somewhat peculiar 
type. In addition to slaves, who in early times seem to have 
been numerous, there' were in Wessex and apjiarently also in 
Mercia three classes, descrified as tivaljhyndc, sixhyndr, and fivi- 
hyndr from (he amount of (heir wergilds, viz., i.roo, boo, and 
200 shillings respectively. Tt is probalile that similar classes 
existed also in Norlhumliria, though not under the same names. 
Hesidc-s these terms thc-re were others vvliich were {irob.ibls in use 
everywhere, viz., yrsithruud for the Iw'o higher classes and crorlisc 
for the lowest. Indc'c'd, these* terms occur even in Kent, though 
the social system of that kingdom seems to have- been essentially 
different. Hctc' (be wc-rgild of the ccorlisc class amouiilecl to too 
shillings, each containing :o silver coins isconttas), as against 
200 shillings of four (in WV'Sscx five) silver coins Again, thi're 
was ajiparc'n'ly but one ju'siflu tind class in Kent, with a wergild of 
,-;oo sliilling", while, cut (he other hand, below (he n'ortisc cla-.s 
there vve-re three classes of j)ersons described as lactas, who prob¬ 
ably corre'-i.toiided to the* lilt or fri'cclrnen ol the* ronlinerilal l.iws, 
and possess'd wergilds of 80, (»o, and 40 shillings re.speclively. 
'I'o the.^e no analogy is found in the other kingdoms, though the 
|)Oorc'r classes of Wc-l.sh frec-men had wergilds var\'ing from 120 
to {(0 shillings, 'i'his ciilfer(*niial treatment of (he* various classes 
was not confined to th*' c:'se of wergilds. It apiic'.ars also in (he 
c■(ml|)c•n.^alions to which thc'v were entilled for various injuries, in 
the fines to which they were li.ible, and in the value attached to 
their oaths, (jeiierally, (hough not always, the proportions ob- 
servi'd were (he saoio as in (he wergilds. 

The nature of the 111*^(111011011 lieiween the yesilheund and crorlisc 
> l.is.ses is nowhere* clearly explained; Inii it was cerlainls' hered¬ 
itary and prob.ibly caf considerable antiejuity We rn.av- perhaps 
deliiie them as nobles and commons, though in view of tin' 
numbers of the higher cla.ssi-s it would jirobably be more correct 
to .speak of gentry and peasants. Idie distinction between the 
tiorlj/iyudr and sixhytidr classes was also in part at least hered¬ 
itary. l.nil (hcTe is good reason fur believing that it arose out of 
the' possession of land, d'lu; formc'r consisted of jicrsons who 
po.vsessed, whether as individu.ds or families, at least live hides 
of land—which practically means a village—while the latter were 
landless, /.c'., pirohably without this amount of land. Within the 
crorlisc cl.iss we find similar subdivisions, though they were not 
marked by a difierence in wergild. The yajolyelda or trihutarius 
(tribute-payer) seems (o hav'e bec'u a eeorl who pussc-s>ed at least 
a hide, vvliile cht' yrhitr was without land of his own and received 
his cTUtlit as a loan from his lord. 

Payments and Services.— Reference has already bec*n made 
to tluT due's rt'ndered by ditierent clas.'^c's of the pojiulation, which 
the reeves in royal villages had to colled and sujierintend, The 
jjaymeiiLs sec'in to have caried greatly according to the; class from 
which (hey were clue. Those rendered by landowners seem to have 
bc'cn known as fronn or foslor, and consisted of a fixed cjuantily 
of articles paid in kind. In Ine's Laws (caji. 7c) there is a list 
of [i.iyments speciti-d for a unit of ten hides, perhajes the normal 
holding of a turlfhyudc man— though it m,iy l.)e nothing moie 
than a mere liscal unit in an aggregate of esl,t(c's. The list con¬ 
sists of oxen, sheep, geese', hens, honey, ale-, loac es, chee se, butter, 
fodder, .salmon, and eels. \'ery similar si«-cifications are found 
elsewhere. The payments rt'nclered liy the yafolyclda {trihutarius ) 
were known as yafol {tributum ), as his name implies. Ine's Laws 
refer only to the* hintt'l or white cloak, which w.is to be of the 
value of .sixpence per household (hide), and to barley, W’hich was 
to be six jTouncls in weight for each worker. In later times 
many other payments occur both in money and in kind, some of 
which were doubtless in accordance with ancient custom. On the.' 
other hand the yrbiir seems nut to have been liable to payments of 
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this kind. pre.iAumably bt'can.-^o (he land which he cultivated formed 
part of the demesne {inland) of his lord. The term .ija/o/, how¬ 
ever, may hav'e been applied (o the j)ayrnen(s which he rendered 
to the latter. 

The services required of landowners were very manifold in 
character. FVobafily the most important were military service 
( expeditio) and the repairing of fortifications and bridges. 
In addition to these we tind reference in charters of the oth 
centur>' to the keeping of the king's hunters, horses, dogs, and 
haiAks. and the entertaining of mcs.sengers and other persons in 
!he king’s service. 

'I'he duties of men of the sixhyndr class, if they are to be 
ideniihed with the rndrnihtas (radmanni) of later times, jirob- 
ahly tonsi.sted chietly in riding on the king’s for their lord's) 
husiness. The services of the peasantry can only be conjectured 
from tlic custom of later times. Presumabh- thenr chief duty was 
to undertake a share in the cultixation of the demesne land. No 
doubt also the labour of repairing fortific.itions and bridges, 
though it was charged .against the landownc'rs, was in reality 
delegated by them to their dc'pendenis. 

Warfare.—All classes are said to have been liable to the duty 
of military service. Hence, since the reorls doubtle.ss formed the' 
hulk of the population, it has been thought that the Anglo-Saxon 
armies of early times wc-re essentially peasant forces The avaib 
able evidc-nce, however, gives little' justification for such a \'iew. 
The regulation that every five or six hidc.s should supply a warrior 
was not a product of the* Danish invasions, as i.s sometimes 
stated, but goes back at least to the beginning of the oth century. 
Had (he fighting material been drawn from the* crorllsr class a 
warrior would surely have been reejuired from eac h hide, but 
for military service no such rc-gulation is found. Again, the fird 
(/vrc/i was composed of mounted warriors during the oth cen- 
lury, (hough apparent!>’ (hc'y fought on foot, and there are 
indications that such was the case also in the 7th century. No 
doubt ceorls took part in military exi>editions, but they may 
ha\'e gone as attendants and camp-followers rather than as 
warriors, their chief business being to make stockades and 
bridges, and especially to carry provision.s. The serious fighting, 
however, was prol)abIy left to the f^fsitlicund classes, who jiosM-ssecI 
horses and more or less effective weapons. Indeed, there is 
good reason for regarding these classes as essentially military. 

The chief weapons were the sword and spear. I’he former 
were two-edged and on the average about 3ft. long The hilts 
were often elaborately ornamenlc'd and sometimc's these wc-apons 
were of considerable value. No definite line c an be drawn belwec'n 
the sjiear projicr and the javelin. The spear-heads which have 
been found in graves vary considerably in both form and size. | 
bows and arrows were cert.iinly in use for .sporting purpo.ses. 
tiut there, is no reason for believing that they wc^e much u.sc'd 
in warfare before the Danish invasions. 'I’hey are very seldom 
met with in graves. Tht^ most common article of defensive 
armour w-as the shield, which was small and circular and appar¬ 
ently of quite thin lime-wood, the edge being formed jirobably 
by a thin band of iron. In the centre of the shield, in order 
to protect the hand which held it. was a strong iron boss, some 
/in. in diameter and projecting about ^in. It is clear from liter¬ 
ary evidence that the helmet (lirlm) and coat of chain mail 
(hyntc) were also in common use. They arc seldom found in 
graves, however, whether owing to the custom of heriots or to 
the fact that, on account of their relatively high value, they were 
frequently handed on from generation to generation as heirlooms, 
(ireaves are not often mentioned. In later times the heriot of 
an “ordinary thegn” {medema thci^n) —hy which is meant,appar¬ 
ently not a king’s thegn but a man of the twe.lfhynde class— 
consisted of his horse with its saddle, etc., and his arms, or two 
pounds of silver as an equivalent of (he whole. The arms re¬ 
quired were probably a sword, helmet, coat of mail and one or 
two spears and shields. There are distinct indications that a 
similar outfit was fairly common in Inc’s time, and that its value 
was much the same. One would scarcely be justified, however, 
in supposing that it was anything like universal; for the pur¬ 
chasing power of such a sum was at that time considerable, 


representing ns it did about i6-:o oxen or 100-1:0 sheep It 
would hardly be safe to credit men of the .vcv/iy’/uV t in 
I general with more than a horse, spear, am] shield. 

Agriculture and Village Life.—I'here is no (hnibt that a 
fairly advanced system of agriculture must have been kuown to 
the Anglo-Saxons before they settled in briiain. This is m.ide 
tiear above all by the representation of a jilongh tlrawn by two 
oxen in one of the very anciiml rock-carvings at 'I'egnelty in 
Hohusliin. In Domesday Hook the heavy jilongli wnh eight oxen 
seems to be universal, and it Cvin be liaied b.n.k in Kent to tin' 
beginning of thi* (gh century. Jn thi.s kingdom the s.\-sieni ot 
agriculLural terminology was based on it. 'The unit was the 
sulioi): (arairutn) or ploughland (from sulh. “ijlough 'i. the 
fourth part of which w'as (he yx'oclcd or originally 

a yoke of oxen. An analogy is supplied by the (ornmta of the 
Danelagh, the eighth ])art of which was the houata or “itx-land.’’ 
In the loth century the xiilun^ seems to have been iilriitilied with 
the hide, but in earlier times it contained ai>parently two hide.s. 
The hide itself, whii h was the regular unit in llie other kingdoms, 
usually contained laoac. in later tunes and was divided into lour 
j;irdii or yardlands. Hut originally it seems to have 

mt'ani .simply the land pertaining to a houseliold, and its area 
in early times i.s quite uncertain, though proliably far Ic'-s, f or 
the acre also there was in kiU;r times a standard li'iigili and 
breadth, the former being called furhlaiif^ (furlong) and u choneil 
at one-i'ighlh of a mile, while the acctrbnu’du or “acre-breadth" 
(chain) was also a definite measure. 

'I'he husbandry was uf ti eo-operativc character. In the nth 
century it w'as distinctly unusutil for a peasant to ])()ssess a whole 
team of his own, and there is no rea.son for suppo.sing the (use to 
have lieen otherwise in early times; for though the peasant might 
then hold a hide, the hide it.self was doubtle.ss smaller and not 
(ommen.sur.ite with the j>loughlancl. 'bhe holdings were probably 
not compact but consisted of scattered strips in ronimoir tnids, 
changed perhaps from year to yi'ar, the choice being determined 
by lot or otherwise, k'or the method of cultivation (here is little 
or no evidence. Both the “iw'o-course svslern” tind the "ihice- 
coiirse sy.'.tem’’ may ha\e been in use; but it is quite jiossibU* tlial 
in many eases the same ground W'tis not sown more than once in 
throe years. The, prevali'iice of the i o-ojUTativi* jiriiu iple. was 
lioublless due in large measure to fhe fact that the greater yiarl of 
Kngland, espc< ially towards thi^ east, wa.s settled not in seatiered 
farms or hamh'ls but in compact villages with the cullivated 
lands lying around (hern. 

'I'he mill was another element whith tended to promote tlie 
same principle. There cun be little doubt that before the Anglo- 
Saxons came to Britain (hey [)os.sc;3sed no instrument for grinding 
((irn except the. quern (<wcorn), and in remote di.slricls this con¬ 
tinued ill use until f|uite late times. 'I'he grinding seems to have 
been performed c hietly by female slaves, but 0( tasionally we hear 
also of a donkc'y-mill ( f’solrwixirn). 'I'he mill ]>rc)per, however, 
which was derived from thi' Romans, as its name (rnylrn, Iroin 
Hat. moliun) indicates, must have come into use fairly early. In 
the T ith (eiilury every vill.ige of any .size seems to have possessi.-d 
one, while ihe earlie.st references go back to the yth century, It i.s 
not unlikely that they were in use during the Roman oicu[)alic)n 
of Britain, and consequently that they became known to the 
invaders almost from the first, 'i'he mills were presumably dricf-u 
for the most yiart by water, though there is a reference to a wind¬ 
mill as early as the year St.v 

All the ordinary domestic, animals were known. Cattle and 
sheep were pastured on the common lands apjx'rfaining to the 
village, while j)igs, which (especially in Kent) seem to havr been 
v<‘r>' numerous, were kept in the woods. Bee-keeping was also 
practised. In all the.se m:itlers the invasion of Britain had 
firouglit about no change 'fhe c ultivation of fruit and vegetables 
on the other hand was probably almost entirely new. 'I'he names 
are almost all derived from Latin, though most of them seem to 
have been known soon after the invasion, ul all ev cuts by the yth 
century. 

The question how far the villages were really new settlements 
is difficult to answer, for the terminations -ham, -ton, etc., cannot 
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hr rr^cardrd a*-, (orulusivr cvidf'ncr. Thus, according tcj the 
Aiigl(j-Saxon ( hroiiic Ir (arm ), licnsingtini and Ks'iisham were 
torinrrly Hriti-h I'Acn if the first part ot Hgoneshain is 

Ihiglish—whn I) i' hy no inrans captain—it is hardly suffieient 
rra.'.on for disi rfdu ing this statement, for (.'anlerbury (Ctinfwiira- 
hnr^) and Koihe-^Ier (I/rofis icmJtr) were without douht 
Roman (iJaces in spite of their English names. On the whole it 
seems likely thai the cultivation (jf I fie land was not generally 
inierriipl'-cl ior inort- ih.iii a \'er\' few yc-ars; hence the- tonven- 
imi r ot utili/ane existing sites of villages would he obvious. e\'en 
if (he litiilclings iheniseKes had been fiurnt. 

Towns,- .Most of the cities of Kcanan liritain were situated 
within the- territories eventually occujiied by the* invaders, and 
re-.ip[)c-ar as towm-, in later time-s. 'Their history in the interven¬ 
ing pcaioci is wrapjHcI in obscuril}’. C'he sler appears to have lieen 
deserted for three c c-iituric-s after its cie.struifion early in llie 7th 
(caifiiry. and in most of the other eases lliere aic' features observ- 
;dde in llic- sifiation aiul plan of the meciiaeval town which suggest 
that its oc cu]iati(in hac! not bfa-n continuous. \ et London and 
Canlerburv must lia\'c- rcaovc-rec) a certain amount of importance 
([uite eaily, at ail evenls within two centuries aficT the invasion, 
aiicl the- s.anic- is probabh' true of ^'ol■k, Lincoln, ancl a fc'W other 
places 'I'hr tertu ajipliecl to both tlie cities .and the* fortresses of 
flic* Romans was (rtntcr | Lai cuc/ri/j, lc*ss frec|uc*ntly the English 
wore) /u/n; 'There* is little or no c'ciclcaice lor the existence of 
towns other tliati Rotnan in c*;iriv titiic*s, for the word urbs is 
mc*rc*ly a 1 ran.slaliem of hnrv, uhich was used lor any fortilic'd 
clwc'lling jilace, and it is iininobablc* that anything which could 
[iroperly be call(*cl a town was knc)wn to the* iiivadc'rs bc*fore (heir 
.irrival in Hritain 'The* Ilanish .si*lIIc tnc'iils at the* end of the* c>th 
(c'lilitry and the* clefetisi\e .system initialc*ci by King Alfrc'd gave 
birth to ;i nc*w sc iic*s of lortihc'd towns, Irom which the* lioroughs 
ot the* middle ages are mainly clc*sc.enclc.*(l 

Houses. - Sine e houses wi*re built entir(*ly of perishable m.ilc*- 
rials, wood ancl wattle*, wc* are nee (*s.sarily dc*penclc*nt almost wholly 
upon litcTary ecideiice lor knowl(*dg(' of this suhieet. Stone st*ems 
to lutve lic'cn usc-d tir.st lor chuichc-s, but (his was not bc'fore the 
7lh cc-nlnry, ancl \\v arc* told that at lirst masons were imported 
irom (1 ml Indec'ci wood was ust*d lor many churches, as well as 
for most .sec I liar huildings, until a much later period. T'hc* walls 
were* fonnecl eithi*r of stout planks, laid togc*lh(*r vertically or 
hori/.orit.illy, or of posts at a sliort di.staricc* from one atiother, the 
inl(*rsliies bc'ing lillccl uf) with watllework daulced with clay. It 
is likely that tlu' lious(*s of wealth}' pc*rscms wc*re clisiinguisheci l»y 
oniamenlat ion in carc ing and painiiiig. 'I'hc* roof was high- 
j)itciic*ci and co\'c'rc*(l with straw, hay, r(‘(*(ls, or tiles, The regular 
form ot (he huildings was rec t.ingular, the gable sides iirob.ibly 
being shorl(*r than I In* othc'rs, Thc-re is little exidenci* of p.irti- 
tions inside*, and in wealtlu' c'slablishmc'nts the place of rooms 
seems to have* lic*c*n supplied hy seiiaratc* buildings within the same 
enclosure*. 'The* windovvs must ha\c* be<*n mere openings in the 
walls or roof, for glass was not used foi this purjiose before the 
lal(c*r iMil of (lie 7th C(*ntury .Stoves were known, but most 
contmonly heat w.is oblainc*cl trom an open lire in the centre of 
ihc building (>f the* c-.irious buildings in a w(*.ilth>' establishment 
the c hiel VM-n* the* hall t In'dll ). whic h was both a dining and recep¬ 
tion room, and the* ‘lady's iiower" {hrydbur), which .served also 
• IS ;i l)(*droom for the masli'r and misfrc-.s.s. 'To these must be 
.idclc'd huildings for ihc* attend.inls, kite lu*n, h.ikehoiise, c‘ti:., and 
tarm huildings There is little cir no evidence of the use of (wo- 
slorc'ved houses in early times, though in the 10th and nth 
cc'Tituries (hev were common. The whole group of buildings stood 
ill an enclosure 1 > surrourulecl bv .i stockade (hwrgi, which 

pc*rhaf)S te.slc'cl on an <*arthwork, though this is disputed. Simi¬ 
larly the homestead ot the* peasant was .surrounded by a fence 
{(ili>r) j 

Clothes.—The chief material for c lothing \vas at first no doubt j 
wool, though linen must also have be<*n used and later became 
fairly common. The chief garments were the coal (roc ), the trou- 
.sers (brtx). and the cdu.tk, for which there sci'tn to have been a 
number of n.ime> {huct'lc. .vciccbig, pud, hwtcl). To these wc 
may .idd the* hat tZ/ge/l, belt (.cyre/e/), stockings iho.^a), shoes 


! hcoh, and gloves The crusenr was a fur coat, 

while the sere or smoc seems to have been an undergarment, 
probafily sleeveless. The whole attire was of national origin and 
had {)rc>bably been in use long before the im'asion of Britain. In 
the great bog-dc*posit at Thorsbjaerg in Angel, which dates from 
about flic* .fth c(*ntury, (here w'ere found a coat w'ith long sleeves, 
a pair of long trousers with remains of socks attached, several 
shoes ancl portions of scjuare ciccaks, one of which had obviously 
been deed green. 'The* cjr(*ss of the uppe r classes must have been 
‘^oinewhat gorgeous, especially when account is taken of the 
brooi lies and othc*r orn.inicnts which they wore. Acc ording to 
Jorclane*' the Swedes in the 6th century were splendidly dressed. 

Trade. —The few notices of this sulijc'cl which occur in the 
early law.s s(*c*m to refer primarily to cattl(*-dc*aling. But there 
can be no doubt that a considerable imyiorf ancl export trade with 
the Continent had sprung U[) cjuite early. In licde's time, if not 
before, London \v;is resorted to by many merchants })oth by land 
ancl by sea. At first the (■hii*f export trade was jirobahly in slaves. 
English slave.s were to be ob!ainc*d in Rome even before the end 
of the oth century, as apjiears from the well-know'n story of 
(iregory the Great. Since (he standard price of slaves on the 
Continenl was in gen(*ral three or four times as great as it was in 
England, (he trade must have been very jirofitable. After the 
adoption of CTiristianity it was gradually i)rohibitc*ci b\’ (he law’s. 
The nature of the. imports during tlie heathc*n jieriod may be 
learned chiefly from the graves, w'hich contain many brooches 
and other ornaments of ('ontinental origin, and also a certain 
number of silver, bronze and glass v(*s.sels. With the introduction 
of Christianity the ectlc*sias(ica] connec tion bc*tween England and 
the Continent brought about a large inc.reasc* in the imiiorls of 
secular as well as religious ()bjc*c:ls, ancl the frequeiicx' of jiilgrim- 
ages by persons of high rank must have had the same effeet, 'The 
u.se of silk (sroluc) and the adoption of the m:mcus (.see below) 
|)oint to communication, direct or indirect, witli more distant 
countrie.s. ]n (he ,sih century wa* hear frcqu(*ntly of tolls on 
merchant ships at various ports, csiiecially London, 

Coinage. —'The earliest coins which can be* idc*ntilic*d with 
I certainty an* some silver ])ii*ces which bear in Runic letters the 
name of (he Mercian king Aethelred (675-704). 'There are oth¬ 
ers, howes'cr, of the* same ty])e and standard (about ::j grains) 
which may be attributes! w'ilh jirobabilily to his father Pencla 
(d. 655). But it is clear froni the law.s of Aetheibcrht that a 
rc'gul.'ir silver coinage was in use at least half a century earlier, 
and it is not unlikely that many unidentified coins may go back 
to the oth century. 'These are fairly numerous and are either 
without inscriptions or, if they do bear letters at all, thc'y seem 
to be men* corruptions of Roman legends. 'Their designs are 
dc*ti\'e(J from Roman or Erankish coin.s, especially the former, 
and their weight varies from about to to 21 grains, though the 
very light coins are rare. Anonymous gcild coins, re.sc*mbling 
Trankish (rientes in type and slanclard ( 21 grains), arc also fairly 
common, though they must have passed out of use vc*ry early, as 
the laws give no hint of their existence. Larger gold coins ( solidi) 
are very rare. In the early laws the monc*y actually in use appears 
to have been entirely siher. In Offa's time a new gold coin, the 
mane US, resembling in standard the Roman solidus (about 70 
grains), was introduced from Mohammedan countries. The old¬ 
est extant specimen bears a faithfully copied Araliic inscription. 
In the same reign the silvc-r coins underwa-nt a considerable 
change in ty[)e, being made larger and thinner, wdiile from this 
time onwards they always bore the name of the king (or queen or 
archbishop) for whom they were issued. The design and execu¬ 
tion also became remarkably good. 'Their weight w’as at first 
unaffected, but proli.-ibly towards the close of Oha’s reign if was 
rai.sed to about 24 grains, at which standard it seems to have 
remained, nominally ui least, until the time of Alfred. It is to 
be observed that, with the exception of Burgred's coins and a few 
anonymous pieces, the .silver was nev'er adulterated. No bronze 
coins were current except in Northumbria, where they wx*re 
extremely common in the oth century. 

Originally scilling .(“shilling”) and sceatt seem to have b(*t*n 
the tenns for gold and silver coins respectively. By the time of 




JEWELLERY AND METAL CRAFTSMANSHIP OF EARLY BRITAIN 


% drlnklnjj horn found at Kempston, Bedfordshire. 2. The Franks 
of whale's bone, about 8fh century. 3. Silver pcnannular brooch, 
,0th century, found in Cumberland. 4. Gold neck-chain, probably 
tury, frjund near Backworth, Northumberland. 5. Embossed Anglian 
found in Ormeside, Westmorland, England. 6. Gold ornament. 


found in Knight’s Field, Faversham, Kent. 7. The ring of Aetheiwulf, 
father of Alfrtd the (ireat. Front and back views. 8. Frankish bron/e 
ewer, probably 7th century, found at Whoathampstead. 9. 11. Anglo-Saxon 
gold brooches, designed in enamel and precious stones. 10. Gold staff 
head, from Cairnmuir, Peebleshire, Scotland 




















ARCH ALOLOGICAL SPECIMENS OF ANCIENT BRITISH ART 


(MI.’C niifnir, firuiui P isiior tiun I' N ■ i't h,i ni |)t cir.li i r r. prub.ihly l-.t 

'V. Dim lit II1 1 VC i (lives am) liaskct p.ittctn fillm(j a'C late Cellie. 2 . 

ifiain lnunil at (a a wtor i1 inh.ii, L anar Kst-ii e, ilafing priilMlily fmin tl'e 
I III Cellu Cfii Kl laiiif V The ((inn is IS in. Iiiiig ai'il nil ttie penaii 
link, at the eml. are meisei) symlmls. .i, Hr.iii.'e stiielit, ornanirnteil 
enamel, Iniiiul in the Thames, tiea' Halti'rsea. Lomten. It is an 
lie lit late Celtic itn. m ,,t mn 4 Celtn helmets nt tirnn.-e (early 

|i. Left, helmet svitli eii.ime I led (irnaments fiuiiul in ttie Thames 
Watfirlim liridfje, Lonihm. ftight, helmet (nund in a t har mt - I'ur lal 
rge-Meillel. ijomnu' Tnuihe. Marne, h. Leaden enffins. These spei- 
are new In the C.ilehcstei Musmim. 6 Tonihstone nf Rnman cavalry 
I. tailihestor. The inscription reads "Lonomus, son (if Sdape;matiieus 
ariiis of the rir»t Regiment of Tfnacian Cavalry; from ttie distmt 
dun; aged 40; served IS years. His heirs made this av directed hy 
ill. He lies heie." 7. Tiled tnirdi found at Old Wmdsor, dating 
On ffonian oecoont ion of Britain. It contained an urn for ashes and 


.1 small J.1I of red pottery. 8. Uron/e spear head, in use in Britain b( 
lion was intiodmed. Burial urns, examples (.if eastor ware. The ee 
urn IS the ‘ Coli hester Vase” with a representation of a gladiatorial (list 
10. H(ir>ian pottery and glass, ttie group sliows t ti i r t y-t tir i-e vessels of 
1st and 2iul eenturies, found in a cemetery at Baltioi k, Hertfordshire. 
Riiman pottery, Rtiemst' ware, decorated witti white or yellow ornan 
fust imported toward, the red of the 2ii(Jl century A [T, 12. Bronze vi 

for temple use fount) at Priikwillow. Isle of Lly, lieiiing ttie name of 
maker, Bodoogenus, apparently a Briton. 13. Wrougtit-iiori helmet ' 
visor-mask. found at ttie fTonian fort of Newstead. Milrose. origir 
cm rusted with silver and used in tournaments. 14, Statuette of 0 
rethempamentes, found at Swanseomhe, Kent, probalily tirouotit to Eng 
by the Romans. 15. Roman )ug of pale olive-green glass, from a grav 
Bayford-noxt-Sittirigbourne. Kent, probably of 1st or 2nd eentory. 
Brass helmet, found at the Rormyn tort of Newstead. Melrose. The embo 
desiflfi thoKVs a nude winocd figure driving a leopard-drawn t.hariot 









AXGLO-SAXOXJ BRITAIN I 

Inc, howcvci'. (nndiiii:, p^uiinin^ (“penny"), had already enme J the north of Eni,dand. and paitly on various nutal ohjtais, rang¬ 
ing from swonls lo hrooihes. Tht' atioi»tion of Christianity 


into use for the latter, while, owing (t) the temporary disappearance 
of a gold coinage, scillin^ had come to denote a mere unit of ac¬ 
count. It was, howTver, a variable unit, for the Kentish shilling 
contained 20 sccaftas (pence), while the Mercian contained only 
four, d'he West .Saxon shilling .seems originally to have been iden¬ 
tical with the Mercian, but later it contained five pence. Large 
payments W’cre generally made by weight, 240-250 pence being 
reikoned to the pound, perhaps from the 7th century onwanls. 
The mancus was eijuated with 50 peme, jirobably from the lime 
(tf its introduction. 'I'his means that the valut' of gold relatively to 
silver was 10:1 from the end of Offa's reign. There is reason, 
however, for thinking that in earlier times it was as low as o.i, or 
even 5:1. In Northumbria a totally dilten'nf monetary system 
prevailed, the unit being the tryms, whiih (onlained three 
SI cottas or pence. As lo the v;ilue of the bron/.e coins w'e are 
without information. 

The purchasing power of moiu'v was very great. The .shei'j) 
was valued at a shilling in both Wes.sex and M<*rcia. from early 
times till the i ith century. One pound was the nornnil jiriie of 
a slave and half a pound that of a horse. 'Fhe jirice of a jiig was 
tw'ice, and that of an ox six limes as great as that of a sheep. 

Ornaments.—Of these the most interesting are the brooihes 
which were worn bv lioth sexes and of which large numbers have 
been found in hi'alhen cemeteries. l'he\' may be classed under 
eight leading types; (i) circular or ring-shaped. (2) cruciform, 
('5) .sc|uare-heade(l, (4) radiated, (5) .S-shaped, ((>) bird-shaped, 
(7) disk-shaped, (8) ciipellifonn or saucer-shaped. Of the.se 
Nos. 5 and 6 appear to lie of Continental origin, and this is prob¬ 
ably the case also with No. 4 and in part with No. 7. But the 
last-mentioned tyjie varies greatly, from rude and almost jdain 
disks of bronze to magnificent gold specimens studded with gems. 
No. 8 is believed to be pec uliar to bingland and oct urs chiefly in 
the southern Midlands, specimens being usually found in jiairs. 
The interiors are gill, often furnished with dc'lac liable plates and 
sometimes set W'ith brilliants. 1’he remaining tyiu's were proba¬ 
bly brought over by the Anglo-Saxons at the time of the invasion. 

Among other ornaments we may mention hairpins, rings and 
ear-rings, and especially buckle's, which are often of elaborate 
workmanship. Bracelets and necklets are not very common, a 
fact which is rather surprising, as in early limes, before the issuing 
of a coinage, these articles (hca^ns) tocak the place of money to a 
large extent, I'he glass ves.sels are finely made and of somew'hat 
striking appearance, though they closc'ly resemble contc'inporary 
('ontinenlal types. Sinc e the art of glass-working was unknowm, 
according to Bede, until nearly the end of the 7th century, it is 
probable that these were all of Continental or Roman-British 
origin. 

Amusements. —It is clear from the frequent references to 
dogs and hawks in the charters that hunting and falconry were 
keenly pursued by the kings and their retinues. Games, 
whether indoor or outdoor, are much less frecjuently mentioned, 
but there is no doulit that the use. of dice (tarjl) was widespread. 
At court much time was givc-n to poetic recitation, often accom¬ 
panied by music, and accomplished poets received liberal rewards. 
The chief musical instrument was the harp (hcarpr), which is 
often mentioned. Less frequently we hear of the flute (pipe) and 
later also of the fiddle (fithclc.). Trumpets {horn, sivey,elhorn, 
byrne) appear to have been used chielly as signals. 

Writing.—The Runic aliihabet seems to have been the only 
form of writing known to the Anglo-Saxons before the invasion 
of Britain, and indeed until the adoption of Christianity. In its 
earliest form, as it appears in inscriptions on various articles found 
in Schleswig and in Scandinavian countries, it consisted of 24 
letters, all of which occur in abecedaria in England. In actual use, 
however, two letters soon became obsolete, but a number of 
others were added from time to time, some of which are found 
also on the Continent, while others are peculiar to certain parts 
of England. Originally the Runic alphabet seems to have been 
used for writing on wooden boards, though none of these ha.'^. 
survived. The inscriptions which have come down to us are 
engraved partly on memorial stones, which are not uncommon in 


brought about the introiluction of llu- Roman alph.du't; but the 
oilier form of writing did not inunedi;Uel>' p.iss out ol u^r, lor 
almost all the extant inscriptions d;ite from the. 7th or lolhoving 
centuries, Coin.s with Runic legends were issued at least until 
the middle of the 8th century, and some of tlu' memorial stones 
date probably even from the oth. The most important of the 
latter are the column at Bewiaslle, Cumberhmd. beliec'ed to lom- 
memorale .\llifrith. the sun of (tswio, who died about (r;o mid 
the cross at Ruihwell, Itumfriesshire, whiih is prob.d)l\' about .1 
century later. The Roman al|thabet w.is verv soon api>lied to 
the jiurpose of writing the n.ative language, c i,’., in the ]nibliialion 
of the laws of Aetheiberht. ^'et ilie t>pe of iharaicler in whith 
e\en the earliest surviving mss. are written is lieliexed to be of 
(T'ltic origin. Most probably it was introdiued by tbi' Irish 
missionaries who evangeli/ed the north of Engl.md, though Welsh 
intluence is scarcely impossible. hAenlually this al|)h.d)el w.is 
enlarged ([irobably before the end of the 7th centur>') by tht' 
inilusion of two Runic letters for th and rr. 

Marriage.— d'bis is jierhaps Iht' subject on width our inltirma- 
tion is most inadeijuate. It is ecidenl that the relationships which 
prohibited marriage wert' dilTert'iit from those retogni/.eil by the 
Chunh; but the only fait definitely known is that it was cus¬ 
tomary, at least in Kent, for a man tti marry his slepmtilher. In 
the Kentish laws marriage is represenit'd as hardly mtire than a 
matter of jHirchase; but whether this was the case in the other 
kingdoms also thi* evidence is insulbcii'iit lo dei ide. It is known, 
however, that in addition to the sum paid to the bride’s guardian, 
it was customary for the bridegroom lo make a present (no^ri^cn- 
y,iju) to the bride her.self, which, in the case of (]ueens, often 
comsisted of a ri'sidenci' and consiilerable estates .Sui h persons 
also had retinues and fortified resiliences of their own. In the 
Kentish laws jirovision is mad(' for widows to receive a jiro- 
portionale share in Ihi’ir husbands’ pro]H'rty. 

Funeral Rites.—Both inhumation and cremation were jirac- 
tised in heathen times. The lorrner seems to have prevailed 
everywhere; the latter, however, was much more common in the 
more northern counties than in the south, though i ases are fairly 
numerous throughout the valley of the Thames. In Beowulf 
cremation is represented as the prev.iiling lustom. 'I'here is no 
evidence that it was still jiraclised when the Roman and Celtic 
mi.s.sionaries arrived, but it is worth noting that aicording lo 
the tradition given in the Anglo-Saxon Chronicle, Oxfordshire, 
where the custom si'cms lo have been fairly lominon, was not 
conquered before the latter part of the blh lentury. 'riie burnt 
remains were generally, if not always, enidosed in urns and then 
buried 'llie urns are of clay, somewhat badly baked, and bear 
geometrical patterns applied with a iiunch. 'I’hey \'ary lonsidi't- 
ably in size (from 4 to i2in. or more in diameter) and ilosidy 
resemble those found in northern Germany. Inhumation graves 
are sometimes richly furnished. The skeleton is laid out at full 
length, generally with the head towards the west or north, a spear 
at one side and a sw'ord and shield obliquely across the middle. 
Valuable lirooches and other ornaments are often found. In many 
other cases, however, the grave contained nothing except a small 
knife and a simple brooch or a few beads. Usually both classes 
of graves lie below the natural surface of the ground without any 
{>erce[>tible trace of a barrow'. 

Religion.—Here again the information is very limited. There 
can be little doubt that the heathi'n Angli worshipjied certain 
gods, among them Ti (Tig), Woden, Thunor, and a goddess 
I-’rigg, from w'hom the names Tuesday, Wednesday, Thursday, 
and Eriday are derived. Ti was probably the god to whom early 
Roman w'ritcrs refer under the name Mars (see 'I's'ii;, while 
Thunor was doubtless the thunder-god (see Tiiok). From Woden 
(ij.v.) most of the royal families traced their descent. Seaxneat, 
the ancestor of the East Saxon dynasty, was also in all prob¬ 
ability a god (see Essf.x, Kin’CIxim of). Of anthrofMjmorphic 
representations of the gods we have no clear evidence, though 
wc do hear of shrines in sacred enclosures, at which sacrifices 
were offered. It is clear also that there were person.s specially 
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set apart for the priemliood, who were not allowed to la'ar arms 
or to ride e.xrepl on lTlare^ Notices of sai red frees and ^;roves, 
sprint^s, stones. et( , are mu(h more fref|uent than iho.^e referring: 
to ilir I'ods We hear also a K^><>d deal of witches and valkyries, 
and of (harms and mau:if ; as an instance may be cited the tact 
that (crtain (Rnrii( ) h tters were crediif'd, as in the North, with 
the power of loo (■niny tiorids. It i.*- probable also that the belief 
?n the spirit worM and in a futuic life was of a somewhat similar 
kind to what is found in S<andinavian religion (Si'r 'I'rt'iOMC' 
I’f.oj'iJ.s. Rrlirion ) 

'I'he chief pninatx' aoflionties are (Iildas, pr Exndiu Britannine, 
and Nennius, f/nlnrm Brilofiiini, ed. I ti. M<mimsen in Mon. Orrm. 
lli\t , Amt Anliqiu.s, l(jm xiii. (MyS>: Bede. }h\t. Juil. (ed. C. 
I’luniiner, (fxlord, iSgO) ; the Shmhi Chronidr. (ed. C. Plummer, 
t)\ford, iSf;:' og) ; and the . 1 »i'/e .S’a >(o; Aaun (ed. F‘. laebermann, 
Halle, ig(./ 0 . and ( harters (Birch, ('nrtulnrium Smnttirum, iHK^-qa). 
Modern authorities; Sfi. I’lirrK'r, Un tory of thr Atidodioxons (i ygo- 
ihos, 7t.h ed., iSs.H ; .Sir F. Ihdcoav'e, Riw and Pr(ii;ri\y\ of the En^Rh 
i'nmmiov^ taU it (!>■'.,< i .U'. le (•dift il ('.unhrid^e, rgji) ; J. M. Kemble, 
The Siitior in Enr/inu/ (iS.pa; .aid eel. 1^7(1); K. Maurer, Krilnchr 
VhftMhttu d (huluhrn (icifltvrhiini', u Ri'rhtm'iiinwi haft, vols. 

1 111 (Munich, iMs'.VS'J ; .) • M. I .appenlKTir, (ieschii btr von Enelnnd 
(Hiimburu, iMcj); In Seehohni, litt' E.ny,li\h Vdlaye Community 
(jH,S<) , A. Meit/.en, Sirdtlitny und Ayraru'rscn d. \\ r.dycrtnaurn, u. 
O'.tyrnnnnri] (iSg7); Sir F. Polled, and F. VV. Maitland. History 
ol Ent'Jnli 1.(110 (('.tmbridre, i-^gs; .■■nri erl,, iSgH); P VV. Maitland, 
Domrsdux Book and Bf'ynnd (('ariibridi.’e, iK()7) ; f-'. Seebohm, Tribal 
Cu' tom in Anylo .S'a.i en /ane (i<jo.') ; I*. Vinortradoff, 7 /ic (jron-th of 
thr Manor (Kjud , H M. ('liadw i( k, Studox on Anylo-Saxon Institu- 
tion\ (('anilirid|.'e, i(;cj-,); Thr Oriiiiii of thr. F.nyjish Nation (ib., 
1007) ; M. Hevne, ( hrr dir Layr und Cotntriu tion drr llallr Ifrorot 
(Padi’rborn, iS(i.d ; B. 1 leimintJ:, Pas dnituhr llaus (()urllni u. 
horschunyrn, 47) (S( rursburw, iKK.-); M. Hoyne, Prutsrhr Ilaus- 
altrrltimer, i., li., in. ( beip/m, kjoo- c); (T Italdwin Brown. The Arl.i 
in Early Rnyland (lood; (*. T Keiiv, Calaloyue of Anylo-Saxon 
Coin', in the Britidi Mionim, vol. i. (1KS7) ; ('. Roadi Stnilli, Collec¬ 
tanea Anlufua (iKiK-(iK); K. ('. Neville, Savon ()f>'.equies (iHs-d; 
J. Akerman, Reniarnt <>l Payan Sin(>iidom (iSss); Baron , 1 . dr 
Have, Industrie anylo-saxonne (nSKut; Ihe Industnal Arts of the 
.■\nyl(i .S'uKun (iSi)O , (1, Slr|;h(aii, Ihe Oh/ Northern Runic Monii- 
mrnls ( iH()(i igni), VV. Victor, Pi.' noilliumhrisi hen Runenstcine \ 
(Marliiirc;, i8o=;i. Refrnaice must .iKo be made to the articles on j 
AnirlO'Saxon antif|ui1u's in (he X'iOoria County Histories, and to 
various jaipers in Archaeidoyta and other anliciuarian journals. 

(II. M.r.) 

BRITANNIA METAL, a silverx' while alloy with liloi.sh j 
tint, (onsislint; cs.'i'iitially of tin and antimony, allhotif'h coppcT 
is oicasionally added, The best (ju.ilitie.s of ihi.s alloy contain 
of tin and io''i of antimony ;ind may be regardeci :is tin hard- 
eiird by aiiliinony ('ommoticr grades of the alloy may contain 
c^4d' of tin, of antimony ;ind 1'', of coitper. The last men¬ 
tioned metal increases the diiclility and decrea.sc's the fusibility of 
britamii.i met.il to vvliieh, however, it ^^iv'es a yellowi.sh tint. 
Britannia metal is emiiloyed in the manufacture' of .spuon.s, dish 
covers, tea pots and other hollow w.are for fable' u.se. It is e.asily 
worked into i otnplii ated sleipes b_v spinninfi or stami>inp; ami 
tan then be .silver plated An im rea.se in the proportion of anti¬ 
mony in Ihe alloy raises tlie mellinp jioint, increases the hard¬ 
ness and diminishes the m.illeahility 

.A hrilli.ml InMri' is imparletl to articles made from britannia 
metal by beatinp tliem for about minutes in a bath containing 
water (1 .’O p.irtst, cream of t.irtar (12 p.TrlsI, tartar emetic 
(one parti, luclrochloric acid (ic> p.irfsi, zinc (;>r parts) and 
powilerc'd anlinmny (8 part-'). When the zinc of the forc'going 
hath is entirely icjilaeed bv .mtimony, w.irming for varying times 
pfoduies (liviTse sh.ides of bluish grey, copper red, gold and 
liluisjli or N’iolei grevs 

Britannia met.d containing only tin and antimony is attacked 
but slightly hy solutions ol the chlorides of ammonium, mag¬ 
nesium ivotas'ourn and sodium, although aqueous caustic alkalis 
have a vf'i'v appieci.tble corrosive action. (G.T. M.j 

BRITANNICUS, son <)f the Roman emperor, C'lauditis, by 1 
Mes'^alina, was born prob.ibl\' n. 41, lie was originally called 
Cl.iudius 'Fiberius (iermanic us, and rc'ceived the name Britannicus 
in honour of t'l.iudim'’ exivi'dition to Britain (a u. 43'. Till his 
mother's execution in he was looked upon a.s tlie heir; hut 
Agripiiina. the, new wife of ('laudius, brought about the adoption 
of Nero, her ow!\ .son h>- a former marri.age After the accession 
of Nero, .\gripi)In.\, by playing oti his fe ars, indmed him to poison 
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Piritannicus at a banquet (a.d. 55). Britannicus is the subject of 
a tragedy by Racine. 

.SVe Tacitus, Atinnfs, xii. 25, 41. xiii- 14-16; Suetonius, Nero, 3.4; 
Dio Cassius lx. 32, 34; see also works quoted under Nero. 

BRITISH CENTRAL AFRICA, term sometimc.s u.-r-ed 
to describe the British po.ssessioiis in central Africa, nameh' the 
Xya.saland Protectorate (rj.'i’.) and Northern Rhodesia (.vei’ 
RitoDFSiA). Officially the term was usetl when the Nyasaland 
Protectorate v\a.■^ named “The British Central Africa Prolec- 
Iorate ” in Feb. iSgF The old name was restored in Oct. igoj, 
BRITISH COLUMBIA, the western province of the 
Dominion of Canada. It is bounded on the east by the water.shc'd 
in the Rocky Mountains until this, in its north-westerly course, 
reaches the meridian i^o" W'., which is followed north to bo^’ N., 
thus including within the province a part of the Peace rivc'r 
country east of the mountains. The southern boundary is formed 
by 49" \. and the straits se[)arating Vancouver Island from the 
State of Washington. The northern boundary is 60” N.. the 
western the Pacific ocean, upon which the province fronts for 
about boom., and the coast stri|) of Alaska for a further 400m. 
j\'aiuouver Island and the Oiieen Charlotte Islands, as well as 
the smaller islands lying off Ihe wc'slern coast of Canada, belong 
to Ihe province of British Columbia. 

Physical Features. —BritiTi Columbia is almost wholly moun¬ 
tainous. It comprises nearly the whole width of the western 
mountain-belt of North America, between the iiarallels of latitude 
al)Ove indicated, including the Rock\’ ^Mountains proper on the 
ea.sl and the coast range on the' west. Between these are other 
ranges to which various local names have been given, as well as 
the interior pilaleau—a hilly eountry. with summits having an 
accordant elevation east of the Coast Range, The several ranges, 
liaving been produced by foldings parallel to the border of tlie 
Pacific ocean, have a common trend S F, to NAV. Vancouc'er 
Island and the. (^iieen Charlotte Islands are ixirts of still another 
fold parallel to the coast, but largefv submerged. 

The Rocky mountains are conqjosi.'d chietly of palaeozoic sedi¬ 
ments from Cambrian to Carboniferous, with subordinate in¬ 
folded areas of Cretaceou> whii h hold coal. The average height 
of the range along the United Stales boundai’N’ is 8,000 ft., liut 
the. range culminatf'S between Ihe latitudes of 5U and 53'’, in Ml. 
Robson, J J.(a7.:ft.. and Ml .Mbena, in Alheria province. 13.500ft,; 
Mt. luiirweather in south Alaska is 15,391)11. Passe.s include the 
South Kootenay or Boundary pass, 7,Tooft.; the ('row’s Nest pass, 
5500ft. (this is trax'ersed by the (''ana(li;m P.atihc railway and 
cros.ses gre.it co.il fields I; the Kicking Horse or Wapta pass, 
5,30ofl. (traversed by the main litu' of Ihe (’’anadian Pacific rail- 
w;iyj; the .Atliabasca [)ass. 6,0..'5ft.; fhc' Mellow Mead fiass, 3.733ft. 
(UM'd by the Canadian National railway i; the Pine River pass, 
r.Ssoft ; and the Peace River pass, .'’.oooft., through which the 
Peace' river flows. 

The ('oast or Cascade R;inge borders the Pacific co.ist for 
000m., and its partially submerged transverse valleys give ex¬ 
cellent harbours and deep sounds and inlets of extr.iordinary 
boatity. At the head of Knight Inlet, Lat. 5U 22' N.. Long. 125'’' 
!()'W.. Mt. George Dawson is Ihe highest jioint in British Colum¬ 
bia (J3.2()oft.). The coast is fringed with innumerable islands, of 
whivh Vatuouver DIand and the Oueen Charlotte Islands are the 
birgest. .Along the south-west side of the Rocky Mountains is a 
very remark.ible valley of considerable geological antiquity, in 
which run .^ome stwen of the great rivers of the Pacific slo[ie, 
among them the Kootenay, Columbia, Fraser and Finlay. This 
valley, i to bm. wide, can be traced continuously for at least Soom. 
The Fraser, rising in the Rocky Mountains, flows for a long dis¬ 
tance to the north-west and then, turning south, eventually 
cros';es the Coast Range by a deep can>on and empties into the 
Strait of Georgia, a few miles south of the city of Vancouver. 
The C'oluinbia, which rises farther south in the same range, 
flows north for about i5ora. and then, bending abruptly back 
uj)on its former course, flows south through the Arrow Lakes in 
the Kootenay country into the United States, emptying into the 
Pacific ocean at AMoria in the state of Oregon In the north- 
WTstem part of the province the Skeena flows south-west into 
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the Parifu', and still farther to the north the Stikine rises in 
British Columbia, but before enterinfj the Pacilie crosses the 
coast strip of Alaska. 'Fhe luard, rising in the same distriLt, 
flov^s eastwards and falls into the Maeken/.ie, which em}>ties into 
the Antic ocean. 'I'he headwater.K of (he Yukon are also situated 
in the northern j)art of tht' provime. All these rivers are swift 
and frequently interru[)ted by rajn.ds, so that, as means of com¬ 
munication, they are of little if aiiy value; on the (*ther hand 
there are in the province almo.st unlimited jxdentialities for water 
power. 

At an early stage in the Glacial )>eriod British C'oltinibia was 
cn\'ered by (he Cordilleran ice-sheet, which moved south-east 
anfl north-west in correspondence with the ruling featuri's of the 
country, from a gathering-ground about the 57th parallel. Ice 
[KHJred through passes in the coast rangi-s, and to a le.^ser c.vtenl 
debouched ui)on the eri^c of the great plains, beyond the Rockv 
Mountain range. The great ^■alley Iretwetm the ct)ast ranges and 
\’ancouver i.sland was also occupied by a glacier that moA'cd in 
both direction.s from a central point in the \icini(y of X'aldez 
isliuid. The effects of t hi.s glacial action have hearings on the dis¬ 
tribution and character of the gold-bearing allu\iiims of the 
prox’inciv 

Climate.—There are strong contrasts in respect both of rain¬ 
fall and of temperature between the coast aiicl the interior plalcaiu, 
and, as reg.ird.s raintall on the coastkinds. belwaaai [)lai.i*s shel¬ 
tered and unsheltered from wet westerly winds, d'hus .at Vic toria, 
at (he south end of X'ancoiner island, the mean .annual raintall 
amounts to :7'()5in., but litis place is sheltered by the heights 
of the island to the w'est. At Agassiz, on (he narrow coastal ])lain 
of the 1‘raser rivcT, the mean is f)5-.vtin.: at both these stations lht‘ 
wettest months are in winter. At Kamlooi>s in the .south-central 
part of the j)ru\’iiic.e. (j.ujp’l. aho\a.“ sea level) the main annual 
rainfall is l.)arely over loin.; the maxintum is in June, l»u( in the 
lalc'r summer this division is definitely ilry, with vegetation, ex¬ 
cept tilong the waterwax's and at the higher elevations, charac¬ 
teristic of an almost arid region. T'he nie.m monthly temiK-ralurc 
range.s from .icj 'l'. in January to 60' in July and August at \'ic- 
toria, ,^4“ in Decemher to in July at Agassiz, and in 
January to in Juh' .and .Xugust tit Kamloops. At .Vilin in the 
far north, eastward of (he C'o.ist Range, there is a mean lemjx'r- 
ature rtmge from o’ in J.ariuary to 5.^’ in July; ;md a im-au .aiinn.d 
rainfall similar to that of K;imh)oi)s fioSpin,); on the other 
hand in (he Print c- Rupert and coaslal distric t, the rainfall reac hes 
tj^in. or mure. 

Fauna. —Among the larger mammals are the big-horn or 
rnounttiin sheep (Ovis (-<iiuuIi’n.Kis), the Rot ky Mountain goat 
{\Tazanui ffioiilaihi ). the grizz!)' hear, moose, wotxlland ( aril»t>ii, 
black-(;iilt‘d or mule deer, at'tl coyote,. All these arc to be found 
only on the mainlatui. The- black tiud lirowm bears, wolves, lynx, 
wajiili and Gtilurnbian or coast tleer occur cm both mainland anti 
islands. About 340 specites of binls arc* known in (he province, in¬ 
cluding the burrowing owl of th(‘ dry interior, the American 
magpie, .Steller's jay aiul a true nut-eraeker, C'l.irk'.s crow 
corvus Coliimhumiis). True jays .anti orioles are .also wadi repn'- 
sented. The gallinaceous birds include the large blue grou.se of 
tile coast, rej)laced in the* Rocky Mountain.s by the dusky groust*. 
The western form of the s{nuce partridge of eastern Canada is 
also abundant, together with several forms referred to the genus 
Bana.sa, generally known as partridges or ruffeej grouse. Ptarmi¬ 
gans also abound in many of the higher mountain regions. Geese, 
brant and many sorts of duck arc numertms. 

Area and Population. —The area of British Ctdunibi.i is 
35(4,279 sq.rtii. and its poimlation by (he census of 1941 was 
817,861. The population roughly trebled in the first quarter of 
this century, at first by the influx of miners and others, corrsequent 
Liixrn the discovery of precious metals in the Kootenay, Boundary 
and .'\tlin districts; and later by the establishment of a settled 
population through the opening up of the valleys by railways 
and motor roads, and new lines of stcamboat.s, mainly in the 
.south. The population i.s predominantly white. There is a con¬ 
siderable Chinese population, and 61.302 entered the country 
betw’een icjoi and 1934. Chinese immigration has, howtxer, been 


forbidd(“n by l.iw since 1023. aiu! was prex’iouslv much retUit ed 
by the l.ax, rising in .imount. inii>oseil per lu'.ul iroin i.ssq rii- 
wards, owing to (he obie<tion felt by the white popiil.ition to the 
entry of “Mongoli.ins,” Manx- j.ip.uiesr- li;i\ c alMt ( omc 1:1 tlicv 
are engagt'd chiefly in luiiilu'riiu: :iiu| h'-biiu:, xm! tie uoi .ippiMr 
to be so much di'^liked as the Cbinesc, as ihev ,id;!i>i tbciU'-i l\as 
to the wax's of xvhite men, but (bey art' rqually oltiittcd to ou 
(he score of cheap labour; and in ii)07--c.i8 ( ousidt'r.iiilc fiiiiimt 
oi eiirred with t hi' llominion Goccrnmcnt oen the .mt i-J.ip.uir-c 
attitude of Hrin’.sh Colurnbi.i, xvhiih w,i-- shown in '•oi'k’ r,it her 
serious riots. Siiu'e that lime Jaiianc'-e imiiiigralitni h.is Ix-cn 
restricted bx' agrc'ement xx’ith the Japanese Govenmiciil. In the; 
cen.sus of 1031 the Indian population was returiit'd at 24,t;tx), 
largelx Christian. The Indians .are dix'ided into very m.iny liihcs, 
but fall naturally on linguistic grounds into a few luge gioii|i. 
There is no treaty with the Indians of British Columbi.i, as \\aih 
(hose of the pl.iins, lor the relinc|Liishmcnt o( Iheir title' to the 
land, but iht' government otherwise assists them. There is ;in 
Indian superintendent at Viclon.i, .iiul imder him are ageiu les 
throughout the jirovince to attend to the Indians—rehex ing llieji' 
si('k .'ind destitute, .sujiplving them witli seed ;incl inijilements, 
settling their disjiutes and administering jusiiit'. The Indian 
tislimg stations .and burial grounds are rescived, and other l:ind 
b;is been set a[eirt for tliem for agriciiltura! and ji.istor.d ]'Ui- 
l)oses. .\ number of .s( liools li.ice berii e't.ililished for (heir 
education. The chief eilie.s (with Iheir J041 poitul.it ion.s) are Vii'- 
loria, the capital (44.06.S), on Vainoiix er isl.md ; X'aiuoux'er 
•G,s-3,';3 1 yii'l North V.incouvf'r (S.u].;) on the m.iinl.mcl, New 
Westminster (21.967) on the h'l.iser and N.m.iiino ((1,03-1 on 
X’ancoux’er island, Nh-lson (dcpi-M in West Kootenav. Prime Rii- 
jicrl ((),;r4) .at the mouth of tlie Skeeiia river; Kamloops 
anrl I-'ernie (2,545) in T,,ast Kixiten;i>' are also pines of nu 
portance. 

Population in Biitish Columbi.i is relitix'ely huddled in (he 
south with the north firactically eniiitx’: 88' f of the fieojilc' occupx 
only iS'T: of the area. Cen.sus disirn i No. lo (nortlie.ul of the 
Roc ky mountain summit) has an area of 82,535 scj mi. .ind a poiiu- 
l.'ition (1941 ) of 8.392. Yet I hi.s is an .area (wo-t birds the si/e of 
Norway, with much the s.ime climate, w'ilh very cainsiderahle re¬ 
sources and (he wdiole of it south of Odo. Stoikliolm, .Sweden, 
would lie in the' e.xtrc'me north of it .'ind ;dl iMnlatid bexond it. 
The .Alask.'i military highway of icrja (r.ixeist's this terrilorv. 
('ensLis district No. <) tbelwc'i'ii the Rockx' mounlaiii summit ami 
Al'isk.i') has 8S.12S scj.mi. and 18.263 inhabit,nils. 

Government and Finance.—The province is gov’c'rned by ,1 
lic'utenant-gox'c'rnor. apjiointc'd liy the goxc'rnor gc'ner.i! in coun¬ 
cil for live x'c'.ars, but .subji'c t to remoxal for cause .'in c'.veeijtive 
council (cibinet) of ministc'rs, .and a single legi -lit i\'e chamber 
Tlie ministers are appointed by the lieutc'iiant-governor on llie 
.ulx'ic c' of (he first minister, tiiul the c'.'ibini't ret.dns office so long 
as it enjoys the supixirt of a majoritx' of Ihc' legislature*. The 
powers of the' lientc'n.'int-governor in regard lo thc' [)rciviiic:ia] gov- 
c'riiment are an.ilogous to tlioso (4' the govi'iiior-gc'iier.il in rc'-.pet t 
of the- dominion governmc'iit. 

The British North Americ.-c act ( [,8671 c cmfeder.it ing colonies, 
definc's the jurisdiction of ihc' prox incial legislature ;e- di.slin- 
guislic'd from (h;it of the- federal jiarliameiil. but within its own 
jurisdiction the province makes the* laws for its own govcTiiarice. 
The ac'l of (he legislature may bi' disallowed, xvitliin one year of 
its passage, by the governor gener.il in council, .and is also subject 
to fhallc'iige as to its legality in the* .supreme court of C.imida or 
on .'ippieal to the juridical ccmimittee of the jarivv cciuncil of (he. 
Cnited Kingdom. Briti.sh Columbia scuids 6 senators ,-ind 16 mem¬ 
bers to (be loxvc-r house' of thc^ federal parliamc'iit at Ottawa 
(election of 1940) 

Municipal govc'rnrnc'nl. as in all (lie provinces of ('aiiad,!. rc'.sts 
under the B.N.A. act (Section pj) on provincial st.'itute. Organ¬ 
ized municipalities in British Columbia consist of cities, of which 
thcTP are 33 in all, but of xA'hich eight h.'tve ca'uh !<'ss than a thou¬ 
sand inhabitants. There are no towns and no miinirip>al counties 
and only t<i in< c)rpor;ilc*d x’illages There' are 28 rural areas offi¬ 
cially called districts, the rest of ihc' iirovince miicli of it ern{)ty 
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{.u’r above;, bein^< under provincial oITi( iais. 

I'ublic revenue in linti.'.h Columbia a'' a province began in iS^r 
on a looling ul Ijij.So.ooo a year; in iij^j it .stood at $35,(;oS.S9f;. 
Jn oarlv \'ear.s the main source ol res'enue wa'^ found in dominion 
^ub.>i^lie^ which compensated the lo-'S of the (olonial customs and 
ex( ise. I hese subsiciu s for some years belore the war pc-riod cif 
1939 stood regularly at $.374,591 with .special grant.- for years of 
sirmgemy. but e.irly in the pre.scnt century new and larger 
soun es of revenue were found in suues aon duties, ga.'-oline taxes, 
lie enees .md the prolils of licjuor (ontrol. With these until the 
revision of the w.ar period were eorpor.ation and income- faxes. 'J’he 
gloss bonded debt of the icrovimc- m i(i:i wa.s $.49,511,459, jn 
fb.B; $14.’.-'b,3,239, an increa-e largelv due to public iiiulertakings 
as, e- pe( ially, }nghv\a\- const rue I ion. 

Education. —L'ndc-r the H \ A act the province entirely ccan- 
Irols education exc e[jt for the right of remedi.d intc-rfen-nce 
granted to the dominion tSection <i‘,i in favour ol dc-noniin;it ional 
public school-, brili'-li ( oliiinbia has no public schools except 
non deiiommal ion.al, piiinarv echic.ition being free of charge- and 
c oiiipiilsory .Statistic-, of i(nm--40 show an c-nrolment of 120,45(4 
impils in provincial d.iv schools, .pcyii in private- clav schoob, 
i.'iPS in Inniness colleg(-s lairolmc-nl in regular univc-rsity 
< oiirse-, \\,1 ■, _.;,9 p), 

'I'lie nonunion ol (’.inada c-duc.ite.s Indian childrc-n as jr.irl of 
its jiiiisdiction o\(-r Indi.ins (briti.sli ('olumbi;i c-nrolmenl of 
Kioy .)o ).ot>y iMipil-I. Kducalion is undc-r a rninistc-r and dc-- 
parlincMil at \'i( tori.i, wliich c.irric-s on special sumnic-r schools, 
(e.ic bets' -Miool- ,111(1 oigani/e.s, siiici- K^pi gc-iic-r.d and mu^n.il i 
broach.i-ts, I'or i-.ol.iled paits of the jirovinct- the cleiiartmc-nt j 
leaches cliildn-ii by c 01 respondc-iic c- from minK-ographed tc-achers’ 
bulh-lim. 'I'he < pi ovim lal ) I’nivi-rsity of britisli (’ohimbi.i which 
beg.in tKgj.si a. .ifriliatc-d for two years work with Mc(iill. has 
now lull courses of study in all faculties. Anilialc-d with the 
uni\'('r.sity e, \'ic loria collc-ge. 

Forests,— ’i he- iiroviruc- is rich in forc-sts, and there is a steady 
dem.md for il- lumbi-r in Ihe ollu-r parts of Canada, as wc'll as 
.ibtoad. Among the- niosi imiiortant li(-(-s are I.)ouglas hr. while 
and vellow pirn-, we tein hemlock, white spruce*, Eiurellm.inn's 
.-priKC, gianl ced.ir, yc-llow cypre-s or cedar and western lanh 
The prim ip.d limbers of commerce- arc* tin* Dougla.s hr and thc- 
liniie*,; I lie fotmer is oftc-n found 300 ft high and from .S to 
lu ft ill di.iineter The wood is lough and .sliong and i.s lughiv 
valu(-d for s|ii|,..' sjiai's as well as for building pnrpo.s(-.s. While 
ju'nc-, hemlock aiicl c.c-d.ir arc- also much c‘m|)!ovt-ci for various 
purposes. ()c\ing to (he .scarcitv- of suil.ibic- sirt-.uns for log¬ 
it,uisport, Ihe limbc-r is convc-vc-cl mostl\' bv spea j.d railw.iys or 
mol or tracks, and work is carric-cl on .ill the >-c-ar round. 

The- slatistics lu-tc- gi\a-n of foic-sirN' as witli ollic-r industric-s 
.irc* those \ ,ilid .Il ihe oulbre.ik ( I'rPi > of w.ir, which naliirallv 
altc-red .ill lomis ol economic' activitv <-ilher to c-xpand or to c iir- 
l.iil brilish ('c'lumbi.i p!c-seii(s a moo- balaiici-d c-conomic lifi- 
(han aiiv ollu-r (’an.uli.m province. The lol.il lU-I value- of jn'o- 
cludion, $,’.i(),9i .'.-psi (or with (he intc*rconiiec tc-d ^"uko^ ]iroduc- 
lion, .fla 5,c,tst,c'.i3 I in npp) rc-pi a-sc-nled 7.S5'f of the ('anadi.m 
total. Of this [uciviiu i.il production, foic-stry reprc-senls llu- l.'irg- 
i-st nc-t rc-lutn with 24,30' of the total; gc-iu-ral m.muf.ietures 
21 50 ; mining 20O ; agriculture- 12,50 and lisln-ries 5 . 5 O’ with 
othe r sc.itteied indu- t ric's. but the number of iic-r.scnis occ ui)ic-d 
ill each iruluslrv diows a chUert-ni .sc.dc- owing to the varving 
f.ulor of machuu-rv d'luis. cd malc-s gainfully (*mp!ovc'cl in 
British Oolumlua (('(mcic/u 1 ear /hs'/,- rc^O' .fna/yw/v of (’ec/.c/cc 
2(2 onlv' S :0 wc-rt- in lishing and lumbering, only 3 iiO' in 
mining and (lu.m vuig, with iitO in agriculture-, 110' in manu¬ 
facture, I.*', in Iransjiorl.ition and 13 7O in general labcun out¬ 
side of .mv- of the .ihovc- e.iP-gcuies, but on tin- basis indieatc*d. 
feirc-st ry ranks lirst. Ihewar .st.itislics (ic;?!)) show british Colum- 
bi.i with a cut of 2,:"(),ca33 M.ftbm of lumber. The province 
.suivplic-s annuallv well ova-r ,SoO' of the shingles of Canada, ()5'<’> 
of the- british Columbia shingles fic-ing cut from hr wood. 

Mining,—Mining is erne of the- chief industries of "British 
Cedumbia The mining outimt incre.asccl from $4,225.':r7 in 1894 
to $9 o:i 9,;45 in ic)3(). Gold was at first the most imixirtant 


I mineral. The gretder part of the return is from lode mining. 

Rossland, Boundary and Kootenay districts are the chief centres 
^ of vein-mining yielding auriferous and cujrriferous sulphide ores, 
I as well as large cjuantitic.*.s of silver-bearing lead ores. Gold has 
j lately fallen to sixth place in annual value, the most valuable* 
I mc-lals, in ordc-r of importance, lieing lead, copper, coal, zinc and 
I silver, british Columbia has become the- chief copper-producing 
j stale in Canada. The metal is workt-d largely in the coast dis- 
I triets, particularly on the J’ortland canal (Anvox) and Howe 
I sound ( Hrilaiinia ), as well as in the inland areas already men¬ 
tioned. Valuable discovc-ries of lead, silvt-r and gold have been 
made in the coastal districts, and much gold and silvx-r are pro¬ 
duced rn-ar Stewart. There is also mining acti\ity in the country 
behind I’rirue Rujjcrt, and in recent years gold has ag.iiri bi*cn 
reiovc-red from the Cariboo and Cedar Creek arc-as where it was 
originally discovereej. The mining kiws are liberal, and, being 
based on the cxix-rienee gained in the adjacent mining centres of 
the- Wa-stern stales, arc- convenient and ehc-clive. Anicmg the most 
important .smelting and n-duting pi.anis are ttiosc- at Trail in the West 
Koolen.iy country, and at Anyo.v. '1 here arc- al-o numerous eoneen- 
tiating jrlants. The province- contains c-tU)rmous SLi[)iilics ol c vc clU-nt 
coal, l.irgc-ly uiitouchc-cl. It is chudly of cretaca-ous age-. I'he iirodiiring 
c olliei ic-- aie cliic-lly on \ an(ouva r island and on the wa-.stern slope- of 
the Koikii-s near the- Crow's JNesl jia.ss. Tlierc- aie immense- iji-cis ol 
high-grade- hituminous coal and .sc-mi-anthracile in nc^rthern Britisli 
Coliimhia (Skc-c-na valley, etc ) .iiid mining is deva-lopine. along tlu- 
linc- (d Llu railv.av to Bianca- Kujiert. 

Bia-war (kiju) statistics lor British Coliimhia show a jirochictioii ol 
(oppe-r. 7s..-’q3,40.3 ll>. (.37.,oo’.7S41 ; gold, (uh.cp/o line oz ; lead, 
S 7 .s,.i.] 0 ,(i 9 Ci II). (,Si I ,(y().-,7.s ;) ; silve-r, 10,9.4,3,041 line o/. (84,411,175); 
/me, .•7<).04i ,407 11) (•33,5(14,7.34); coal. ],547,(j05 tons (85,494,0(11). 

Fisheries. — A large fx-iaentage cd the- commc-rcc- is derived from 
the- st-;i, the- chiel prexhut being salmon. 'J'hc- h.ilihut. hc-rring and cod 
lislieric's arc- abo important, p.irlic iilarly the lirsl, and whaling also is 
cairicd on. 'I'lu- chiel cc-rUres of (lu- salmon industrv are the Frasei 
and ,Skc-ena rivers, (,>uc-(-n t'harloltc- islands and \:imoiivc-r island 
Tlic'ie arc- sc-vcral v.iru-ties ol sairnon. llu- chiel hc-ing railed sock-eve,'., 

1 hum--, pinks, colux-s ;ind -^pimg.'-; (lu- coar''e chum salmon are sall(*d 
lor evpoK to the e;ist. Tlu-te arc- some 75 h.'h-c uring ami eanning 
lactone-.-., c-mplov ing largelv t'liinc-^e lalxuir, while m.my Japam-sc he 
lore the onthrc'ak of war w<-re engage-d (as W(-I 1 .as Indians) in the 
ti'dieric-s. (Peat Britain is the ehiet market tor Bi'ifi.sli (.’olumbia sal¬ 
mon. S.dmon hatcheries have bc-en established on the cliict riva-r- 
Ire(|U(‘nt(-d by these fish. 'I'lu- value of the pioducts o| the Biitish 
< uliimhi.i li'lu-ries was c'omputed in i()U) as .317.()o3,i43c), being .pp.) 
ot the entire- Canadian total. 

Agri(’ullurc.--.'\!th()U!.'h mount,-linoiis in character, the provinca- 
coniains m.inv' fiacis ot gcxxl f.irming land. These lie in the long v'al- 
I levs hc-twee-n (lu- rnoiint.ain rangc-s oi the interior, ;is wc-II as on the- 
lower slope', ol the mountains and on the- dt-llas of the rivc-rs on 
\'aneouver island. Small mixed larming i.s predominant, and tlu- ehic-) 
(to()s rais(-d ate wheal, o.its. clovei, potalcces and other vegetalilc-s 
Some ateas aic- specially suited lor ealtli - anrl sht-c-p-raising, among 
width may he nu-ntioiic-d tlu- 'S’.-dc- district and the- country round 
K.uulttops. 'I'lu* huc-ding of fui-liearing animals is a growing industrv. 
Biom I.--; silver- anrl hlack-lox yic-lls in the- British Columbia 

laim jirodiution rc-achccl 4,4.’H in ii)4t) (value ,3414,000) ff. Canad.i. 

I 4ii),(x)4 [x-lts. Much allc-ntion lias been given to fruit-growing, par- 
jticukuly in the Okan.igan valley. .Wijik-s, plums and cherries arc- 
1 gioun as well as pe.irs, pi-at lu apiicots ;ind various sm.il] fruits. 

1 nol.ddv '.(iMu tx-i ric-s. Hops are also eultiv .-Med. Bi el, (iairv produc t- 
I t(-|)ecially Irom the Ltivver M.iinland) and httnev an- imfiortant 
|>roducts, .\gri( uit Ural statistics of kicu show the acreage of held 
crt)ps as 510,000 ((■/. Saskateliewan 20,000,000); crof) of sjiring 
wlu-al (ave 5 v rs iu;5-4t)) ],()Oi,ooo lui ; oats s-.jjS.ooo bii.; pota- 
toe'. 1,3.000 ;u: (c/. C'anada 519,000, B.K I. ;;.ooo) ; i)oultrv- 4,734 
{<f. ('.inada Cij.cxjo). Butter and eheest- are relatively unimportant, 
t lu-c-se, 7<)i.ooo 111, {( f. Ontario. 102,794,000). Commercial fruit (to in¬ 
clude ai)|)li-s) a value- of 87,()09,i)00 (45't of ;dl Canada), 
j Manufactures anti Water Power. — riu- manufacturing indus- 
Irii-s of tlu- province are ( hii-lly those originating from the forests, the 
hslu-iic-s and tlu- growing of Iruit. Statistics for icgco show ;i persomu-l 
of 42,554 employees (< f. Ontario si.S.ooop the largc-st group being thi- 
12,904 in s.iv\mills. Tlu- pulp and paper industrv emj)I(iyc-d 2,555; 

I lislt proee.ssing. 1.95S; .sash and jilaning mills, i.C vS; l)ri-ad and hakerv 
I I sl,d)li.shm(-nts. i.rjjS; fruit and vegc-tablc- eanning, 1,212 ; printing and 
j j)ul)lishing, i.()2S; with flu- balance- in varied activities, all outsidc- 
I of the primarv agricultural, fruit and mine work. 

British Columbia has great natural .sources of water power, much 
I of it onlv partially explored and roughly estimated. It is based on 
“ tlu- vast tlovv of waters from the mountains tc) the Pacific — the uppe r 
roinrnbia. (he Thonifrson-Fraser, (he Skeena, the Stikine and their 
numerous tributaries, together wdth the lesser known waters of the 
north moving to the Mackenzie and the Yukon svstems. The official 
estimate for available 24-hour efficiency at ordinary six months 
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flow is 5,10,^,500 h.p. (rf. (’iinad.-i .^^000,000). Of thi^- the developed 
installation is h.|). {rf. Canada .S.S45.000 and T.S., as pei 

Keolo^ical survi-\, ig tg, iS.ooo.ooo). it is estimated that within an 
area of :!0.ooo scpnii. to include X'ancouver and X'lctoria. 500,000 h p 
ran be develoi:)ed. 

Communications and Shipping,— Au/Yauvs. 'Hu' Facilic divi¬ 
sion of the C anadian I’acihc raiKsay enters British Cohimhia thiou^h 
the Kirkin>; Horse iiass on the east and runs foi about 500 mi. aeioss 
the provime before reaehinp tile terminus at \'ancou\er. a line -won¬ 
derfully engineered through some of the finest srenery in the dominion, 

branch (d the same railway leaces the main line at Mediiine Hat. 
and runnin" to the soutliwest. ciaisses the Roekv mountains throuidi 
the ( rows .\est pa.-.s and thus enters British Columbia a short distance 
north of the I niled States boundarv. Thi- continues aiross the 
province, runnini; apiuoxinuitely parallel to the boundarv as far as 
Midway in wh.il i;i known as the Boundary district. The line has 
o()ened up e\tensi\‘e coalfields .and cro-'ses a productive minin),: district. 
On \'anc:ouver island there are two railwavs, the Kscinimalt and 
Nanaimo railway (7s mi.) connecting the coallields with the southern 
ports, and the Victoria and .Svdne\ railway, about ifi mi. in length 
'Ihe Canadian National railwac' enters British Columbia over the 
\ ellowhead pass, and tollows the upper vallev of llie Fraser river and 
then that of the Skeen,1 to Prince Rupert. A line .iImi inns liom the 
Vellowhead pass to \'anc(iuver down the 'riiomiison and Fraser vallecs. 
There is also a number of short lines in the southern portion ot the 
province connecliny with lines in tlu- I’nited btates. In Kpu) there 
were ,pSN4 mi. ol raiiua>- in the jirovince. 

In addition to steam railwavs the piovince has 11 mi. of I'lectric 
railwav’s and 8,57(1 ’I'i "I surtaeed motor roads. The .Maska-Canail.i 
military highway (onstructi'd in i(|,); crosses the iioitheastein section 
of the province Iroin raillu-.u! ,it Hawson Cieek to pass via the \'ukon 
to railhead at Fairbanks. .Maska. 'I'he Trans-Canada (National) Aii- 
uav bepaii regular Montreal-\ aiicouver fliyhts in necS witli aii m.dl 
and jiasseni^er serviie. Civil ,ur traflie reuularlv conneits Wincouver 
Victoria with Prince (’leorre, the \ukon. Seattle and the I'niled 
Stales. Statistics (1040) showed: iia.s.sejn’ers. jo, (140; irei”ht, 54,8,000 
lb.; mail, 25M.000 lb. 

Sliippi>!c,. —'I'he Canadian Pruitii railw.iv (omp;inv has lines of 
steamer.s runninj: liom \ancoii\er and \icfoiia to (1) China ;ind 
Japan, (.;) Honolulu. New Zealand ;ind .Vustralia, and also to .Mask, in 
tiorts. (irarifl Trunk Pacilic railwav steamer.'- ’iin from Prime Kufiert 
to Seattle, Vancouver, \’i(lc)ria, (Jueen Charlotte i.slands, .Vnvov, eli., 
,ind there are also boats to San I'rancLco and from Seattle to 
northern ,‘\l,'Lska (Nome). 

The numher ol sea-uolrl^ vessels (foreign and international v(.*\ac'esi 
cleared from Britisli Colurnlii;! port' in igyg showed, out of \ao- 
(ouver .■’.gfc; \'i(toria Fhiriee Rupert .’.."50; all poits 

'['ofal shifipiriy arm iiiy and depailiny to include toreipn, international 
1 oastal and c oastal, tonnaae arrived (tons repislei) X'amotivei 11, 
MO,541 : \'irtoiia (01)1^5(17; Prime Rupert 855.7,1.'. A larpe .and in¬ 
creasing tiaftie, to inelmie a preal evporl ot western wlusil passes troia 
British Coluiiiljia, especiallv out of Vancouver, via the Panama canal. 
Total carpo foniiape ol this sort, outwards, ig.’i, ia5,ooD loiu.' tons, 
i')50, ,875,000. 

History. —'Phe disioverv of British Columbia was m.ide by the 
Spaniard Perez in 1774. With Cook’s visit the peopraphical explor.i- 
(ion of the coast hepan in 1778. Vancouver, in 17().'-i 7(14. siirvev'ed 
.almost the entire roast of Biitish Columbia with much ol fhal to the 
nortli and south, fi.u- the Brilisli povernmenl. The intfrinr, ahmif llie 
same time, was onlcred liv ,\le.\:inder Mackenzie who ero.ssed the 
Rockievs and reached the Pacific in 170V He was iollowed bv otlier 
traders of ttie North-West (iimfiany, which in eH.-*! Iiecame amalga¬ 
mated with tlie Hudson's Bay company. For the ne.xl .'S vc-ars the 
Hudson's B.av cornp;inv luleci this immense territory witfi heiieJicent 
des[iotism. In 1.84(1 V amamvi r island was proclaimed a Biitish coloin 
In I1858, consequent on the discovery of pold on Ihe Fraser river and 
in the Cariboo district, and the larpe influx of miners, the mainland 
territory was erected into a colonv uncler the n.ime of Biitish ('olum- 
hia. and in 186(1 this was united with the colonv of Vancouver island, 
tinder the same name. In 1871 Jfriti.sh Columliia enterecl the c<in- 
lederatic.in and hecanie part of file dominion of (.‘anacla. One of the 
conditions uncler wliicfi tfie colony entered the dominion was tfie 
speeclv construction ot ilu- Canadian INiciru railwav, and in 1876 tlu- 
nonfiilfIment ot this jiromise created .strained relations. I'his was 
ameliorated when the construction of the road was bepun. 

Its completion in 1,885 (ttiromrh train", iS-86) led to the' foundation 
of the .seaport and city of V'ancouver (incorporated 18H6) and the 
iniliiition of oriental steamship tracte. For several years after the 
opening of the 20lh century, the qiie.slion of oriental immigration 
dominated the political lile of the province. Without dircTl iiower to 
exclude .‘Vsiaties (fie provincial lepislaLure attempted indirect e.vclusion 
[)>' statutes repulatinp lafiour. mines, etc., which were repularly dis¬ 
allowed fiy the dominion (see Annual Reports, department of justice). 
General public ofiinion in Canada at lenpth brought aliout exclusion 
by prohiliitive tax and later l)v ab.solute statute (see above). Japane.se 
immigration, a.s apart from merchants, .scholars, tourists, was pracii - 
tally terminated hv a “gentlemen’s agreement” in Tr)oS. 

After World War I transpacific shipping and the opening of the 
Panama canal led to a rapid development of Vancouver. The Grand 
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Trunk P.icilic (after Kjig (f.inaiiian National r.iilw.ivsi o|h'iicc! a 
•second transcontinental road via the \ ellovv lieai I p.i-,., ami ;i P.uit'u- 
seaport at Prince Rupert Prohibit ion, a" thiciiighoiit Caii.ula, tame 
with World War I and pa.'sed into iimvincial li<iu(ii control. The 
depres'^ion halted all immigialion Finatul;il and e« .inomic ditticnlia -, 
leci to a rapid ;dternalion ot Littei.d .md Crava i v .itivc gov ( i nment ,, 
with a Social ('ledit |)ailv in tin- l>.u km ouml IIh mimqiv 

ua\e wav- Iti w.ir linu- eoalition in loii. (S>t‘ ,>.l:.o Cvnvov ) 

Bliu loc.K vriiv ,— t'ni^us oj Liiiuuii:: L louuio kc.i' /toe/; (anmuil'; 
I'lilnli i'olunibta (a prov iiu i;d ofl'ui.il h.imlbook ' ; i .uluui end Its 
f’rovinns (:} vols.. Kiiy); A. (k Brown. British Columbia (History, 

> ti .' i')i(S. Li.v.) 
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grcgalc of coinniLinitic.s owing allegiance to the Hiiiisli c rown. Tlu- 
term was lirsf used in an ollicial dcicumt'iif in ihf Anglo-Irish 
treaty of Dee. 6, iq-’i, and in the Insli Free Slate' Gonsiiiution 
act. Jc)zz, of Ihe parliaiueni of the I tilled Kingdoni. The reporl 
of the inter-imperial relations eonnniitee of the nniirri.d confer¬ 
ence of ic;2() described (.irc'at lint.iin and the doininioiis a.'- “au¬ 
tonomous communities within tlie Hnli.sli empire', ciiual in status, 
m no way subordinate one to another, hi ;in\,' aspect of tfu'ir do- 
nu'stie or external aflairs, though united !)>' a coinnion allegi.iiice 
to llie crown, and freely associatc'd as members of ihe Hrltish 
tdmmonwealth of Nations.” It has eome into bciili ollicial and 
jirivafe u.se as a synonym for llie Brilish empire (c/.t.). 

BRITISH COTTON AND WOOL DYERS ASSOCIA¬ 
TION, LTD. 'I'liis is the largest i-ombiii;il ion of y.irn dyc'is m 
lIu' world. Us chief business is to d>i' >arn or other raw nuderial 
l»revious to its actual nuinulacture into cloth by (In we;ivt'r 01 
into web by the knitter. 'Fhe company w:is llo.itc'd e.trlv in i()Oo. 
to ac<|uire and amalgamate .Ui Liighsh and .Sconish conqianies 
and firms. Additional works were afterwards ;uc|uired. 'I'lu' an- 
ifiorized cai)ital in icypj was 4.000,000 sliares ol sx. c'luh, of 
which 5 ,oi)(i,()6o fully ))aid had lieen issued, amounting lo Y774,- 
105. There W’;is also an authorized 4N'. first niotlg;ige d('bt'nt lire 
Stock of £7,50.000, of which £(120,000 had bec'ii issiu'd. On M.arcli 
51, IQ.P), the capital xalue of the opc'r.iting works stood at £1, 
.-'.(0,.}7.}. J'he ceiilr;il oftice w;ts at Mam hc'stc'r, 

BRITISH DYESTUFFS CORPORATION, LIMITED, 

mnv Impc'nal (.'liemical Indu.^lries Ltiniled ((/a.), I )\eiU utks Di¬ 
vision. I'he first aniline dye w.t.s discovered b> VN'illiam Henry 
Perkin in 185(1, during an aitc'nijil to produce (ininine. Hc' jiro- 
ceeded lo erect a works nc'.ir London, and, toward tlie end ol 
1S57, ihv first synthetic, dye w;is being nt,imil;ii 1 ured, 

I For a brief jieriod (he* infant industry, esl.iblished by Perkin's 
di.seovcry develoiied in England. The manulaciurt' of aniline was 
taken up by Simjeson, Maule & Nicholsor), and lo this firm is 
owed Ihe first soluble blues ami the begiiiiiing of tlii' grc'al range' 
ot azu (lyeslutfs. Read, Holliday oi Ilii'lderslield w.'is foumleil in 
i86c, and Levinstein, lad,, of Mamliesler in 18(15. Hrooke, Simp- 
.son &' .Spillcr, founded in 18(18, ai()uired Perkin’s lirni m 187.;, 
ultimately .selling its own goodwill to Clause Kee, in Kjoh, 
which firm in turn was jiurc hasecl by I.evin.stein in 1(117. 

Alter Ihe first brilliant eliorls, rc'st'arch in Faiglaml languished. 
My 1885, Ihe Mritish dyestuffs industry had lost the gre.iler part 
ol its trade-, and (ierm.iiiy became the chief sujiphc'r of sMilhelK 
dyestulls to the whole world. On the outbreak ol World \V,ir 1 , 
the c olour-c on.suming track'.-, found themselves cut oft from what 
had become the thief source of supplv, and a comp.iny called 
Mrilish Dyes, Limited was lorincd in ic)i5 with the backing of 
the government. It was upon the efforts of this comjiany ami of 
Levinstein, Ltd., that 'tlu- colour usc-rs were xerv largely depemi- 
eiit for their supplies ol dyestulls during World W;ir 1 . 

It was decided toward the end of to effec! a fusion of in¬ 
terests of Mritish Dyes. Lie]., and Levinstein, Lid. Mritish Dye- 
stufls Corporation was inc or])or;itC'd for this purpose with govern¬ 
ment financial sujiiKirt. In Mritish Dvestuffs Corfioration 

iiecame a constituent unit of I C.I. The comjianv changed its 
name to I.C.I. (Dyestuffs) Ltd. in 1040, and by Dec. ,51, i')4,5, 
the following companie-, had lieeri merged with I.('.I. (Dyestuffs) 
Ltd.: Oliver Wilkins and (’o. ( icm 8). Scottish Dves (ic^S ), Fmco 
Dyestuffs (iqgS), Tlic Mritish Alizarine Co. (rc^.51 ), Mritish Syn¬ 
thetics (1951) and Lccch Neal and Co. (193b)' 

The Dyestuffs Division of Imperial Chemical Industries, Ltd., 
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comprise, thcrcfnrc wfirk-^ at Hudflfr'^ficld. Man<:hct>fcr. Granpc- j 
niDuih, I )('rhy aiifl F'Jh.- rnrrt' Port; it) fhc'-o vv(»rk':. is perfoniird ; 
the iiKiiujf:;( t urt! rrn!ii ((j.il tar of tlie prinmrie.'-. .sui:h as aniline, i 
of fh'f;^tufl iiilt rinc(li,it(‘s and of flye.s of every class. In addition i 

to tht'se the (heniicallv logical offshoots ot sufh an ii\du''trv i 

t'n.amelv n/f’iier i lie!ni( als, {>harniai cut i( al products, synthetif | 
resiM'- and auxiliaru"^- for the textile tr.ad<‘) are also mrinufac- 
I tired. 

BRITISH EAST AFRICA, in it - narrower sense the name 
l)\' wliii h tlic Isa"! Afrita Pro!et torale \va-, yt iierally known until 

Ml ifp’o it itecMiK* Kenya (’olony and Protectorate Kt.NYA 

f'oiD.w) In its wider sense the term iin hides all the territories in 
I'iast Cenlral .Alrica under Itriiisli afliiMnistration, namely Uganda, 
Kenya, Tane.in>'ika, /.aii^iliar, Xy.isaland and Northern Rhodesia. 

tsime 'I'anyaiiyika 'l'errilor\' (lormerly German East Africa) 
(amt,' in njifj under a Prilish marnliite these rt'trions form a con¬ 
tinuous hloi k of (oiintry extendintt from the Zambezi to the 
lipIKT Nile. 'I'heir tonmioii interests led to co-ofx-ration in va¬ 
rious economic splifrres, and to a movenumt for politic;d union 
or tederatiori The [xisition in Isast Africa as a whole was studied 
on the ,s[)ot bv :i jiarliameiitarv commission in iu-4i iti ^ 

ronicrence was btdd in Naiiobi of the' trovc'rtiors of all the terri¬ 
tories (oMcenied, and in jipiK a commission appointed by the 
lintish (iovcrriment furl her studied the c|ueslion of federation. 
I'rom lime to lune Iherealtcr the East Alrn.an {rovernors c'on- 
liniieci to nicel in c oid'erem e. f or example, in ip.t.H that body dis- 
( Ussec] orccaiiizal 1011 ol a new .Vlakerere colle^'e at Kampala, Pyan- 

d. i, and ok li matters as soil conser\’alion, cc-ntralization ol iiieci- 
ic.d and vetermarv reseaich, and the use of the; cinema and 
broach ,v-,Iimt as instruments of native enliylilemnent. 

f'or Hi'-lnrv Sfr l< ('ouplanci, /''//'■f .Ifrua and ih lvViid<r\: From (hr 
l'.iirli<’\t f iruf- to Ihr Dvdlh of Sf'yytd Smd in jSy> (nicK), and 77 /' 
I'Aploihition of hast Afridi, /Sen-/,Von (loccj), and autlioriticvs cited 
undet KewA ('oIonv; 'I'am.anvika rnickiioKY, etc. Sn- aKo 
CliiMch, hold Alroa: A Ac'.,' Dominion (in.7). 1 *. S. Joelson, Jia.slrni 
Afniti I'o day (in,;.l>, and llie Annual Rrfuots ol the ic'sfactive terii- 

liii ic;,. 

DEFENSE 

'I'he Kiny’s African Rifles, vcliore liislorx' dale's from I'scp, be- ■ 
c.mie fhc' main delerisive lorce in l'i,i-,i Africa. The K.A.R. is a ! 
regular rc'yimc'iit, with iiatixc- jui.'-omiel drawn from mimeious 
Irilies, uiidc'r ol't'uc'rs sc'condc'd from ihc' Hritish army. In iu,y; 
there were six b.itlalioiis of inf.inlrc' (one* in Nyasaland, two in 
Kenya Golons', one in PyancLi and two in Tanyanx'ika 'I'errilory) 
aiul a camel corps (in Hritish Somaliland). W'liilc' the troops in 

e, u h of tliese tenilories arc; under the ordcTs c)f the yovc'rnor, lul- 
minisl ration and lisaininy is supc-rinfencled bv the iiispeetor-yen- 
er.d. Alricin C olonial forces, under the- colonial ollicc, with liead- 
cni.irlcrs in Jaitulon. Enlistment is for three years, with ro- 
eiiyayemcnts lor three acmis, uja to iiitu' years’ service. The 
K .\ R w.is much eiilaryed in both World Wars 1 and II; in the 
latter conllid I tie reyinient, aftc-r ser\ iny Ihrouph the East African 
eampaiyns ayaiiist Italy, was sent to India, in ic>}3, for operations 
ayaiiist Japan 

Set' also A’eO ^ on Ihr Fund Forros of Frilish Dominions, Colonies 
and /‘rotrrtorali's (Hriti.sli War OJlke, lo.op ; Leauue of Nalion.s, 
/l//?/c/////'«/i Year-Fi'ok (1 c) >('), and .l/t//v Estimates {annual;. 

BRITISH ELECTRICAL MANUFACTURERS’ AS¬ 
SOCIATION. In .'ulmiMistration two main principles have 
governed the development of the* electrical industry in Cre-at 
Hritaifi larye scale' iirodiiction and ccWc/iH'ration of nianufac- 
turc'rs within a central trade association. Both principles are 
clcwt'ly related, .since c'ffedivc' cci-ojH'r.dion can onh' take place 
in ,in industry wlic'ti a ceilain deyree of ccvnc'enfration has been 
etfc'ctc'd belv\t‘en manuf.u turers. Tims, in British electrical en- 
yinecainy projicr, some tc'ti larye firms have dominated Ihc' course 
ol c'xp.msion and. in a yreat measure, dc'lenniiied the oryani/ation 
td the entire ('lectric.al itidusfrv Tliese ten firms arc* responsible 
lor the m;n'or pari of the British production 

In ell rlrical and allied enyinc'eriny. which includes steam tur- 
t'inc, condensiny plant and ofht'r mechanical enyinc'eriny 

lirodtKt; rc'(]'iirecl for the eejuipment of yc-meratiny stations, the 


lintish Electrical and Allied Manufacturers' association represent.s 
the producers, while the Cable Makers’ association deals withcables 
and the Electric Lamp Manufacturers' as.sociation with lamps. 

Of tlic'se associations, the first named is much the most im¬ 
portant, since it includes practically all the members of the other 
two and yenerally acts on behalf of the entire* industry. It was 
formed in ic^ii with a view to crc'aliny: (1) A central organiza¬ 
tion for the discussion and treatment of all questions affecting 
the* elc'ctrical industries; (?) a mc'dinm of communication be¬ 
tween the manufacturers and the government and local author¬ 
ities; (y,) an organ for promoting trade in oversea markets; and 
an economic and tec finical intelliyence service. I'hc' associa¬ 
tion issues a quarterly trade survey giving f'ssential statistics for 
Ihc* leaciiny industrial countries, and from time to time special 
studies of electrical development. fll. Q.; X.) 

BRITISH EMPIRE, (he name given to the whole aggregate 
of territory, the inhabitants of which, under various forms of 
government, are linked loyc'tber by a common ultimate allegiance 
to (be British crown as their titular sovereign. This territory 
com])risc'S the United Kingdom of Clrc'at Britain and Northern 
Irc'laticl, (he self-governing dominions. British India and the In¬ 
dian states, and those tc'rritoric'S c ollc'Ctivfly termc'ci I lie colonia.l 
emi/ire, still aclmini; lered to a greater or less extent b}' the gov- 
c'rnmc'nt of the I'nited Kingdom. As a synonym for “empire," 
with its niodc*rri-day coimolal ion of clcmiin.-'ince, the tc'rm “conv 
monvvi'.'dlh of nations’’ li;is come into genera! use to dc'note the 
Biiiish (eriitories as a vvhoh', since* it exi>rc*sses more apjiropri- 
.'ilely the intern.il libertv in fact attained or in process of atlain- 
mc'iil by (he components, which con.'^ist of sovereign stale's al- 
readv' ec|ual and indc-peiicient thoiigli voluntarily associ.ated to- 
geth(*r, communities managing most of their internal affairs, and 
peoples in varying degrees ol advaniemenl toward eventual self- 
go vc*rri merit. 

The prc'.sc'iit article is divided into the following main topics; 

I. ;\ri*a and Population 
II. Growth of the Empire 

III. political Development 
1 \\ Trade and Commerce 
\’. riiiaiuc* 

\ 1. (dmmunications 

\'II isducaiion 

I. AREA AND POPULATION 

The* land surf,ice of the e.'irth is c*sliniaic'cl to be* about 5.'',500, 
000 .scj.mi. Of this area the British emiiire occupies nearly iG,- 
000.000 sq.mi. By far the greater portion lic's w'ilhin the tc*mi>er- 
ale zone.s, and is suitable for white settlement. The notable* ex- 
cejitions are the southc*rn half of India and Burma: West. Centra! 
and Ea.st Africa; the West Indian colonies; the* northern portion 
of Australia; Nc*vv Ciuitiea: the* Briii.sh East Indio; and that por¬ 
tion of North America which extends into arctic regions. The 
area of the territorv* of the empire is divided almost ecnially be- 
Iwec'ii the southern and the northern hemisplieres, those divisions 
in the southern hemi.'^pherc oecuiyving 7,97cg723 sepmi , while* 
those north of the eejuntor cover between lbc*ni 7(^14 336 sc] mi 
1'lie alternation of tlie seasons is lluis complc'tc*. oru'-half of the 
emigre enjoying .summer while (he other hall is in winlc*r. The* 
division of territory between the eastern and westc'iii hemis[)hert*s 
is less equal, ('anada and other tt*rritories in (he .*\mericas occu- 
pv'ing 3,007,{)05 sc|.mi in Ihc* western hemisi)ht*re, while the rest 
of the empire occupie.> in the e:istern liemi.qihere 12.006,154 
sq.mi. As a inattxr of fact, however, the eastern portions of 
.■Xustralasia border so nearlv upon the wc'Slern hemisphere that 
the distributlcm rf day and night throughout the empire* is, like 
the alternations of the .seasons, almost conplete, one-half enjoy¬ 
ing daylight while the olhc'r half is in darkness. These altenia- 
1 icin'; of lime and ot seasons, combined with the variety of soils 
and climates, have had imjxirtanl effect upon the material and in¬ 
dustrial. as well a.s ujwn the social and political developments of 
the* empire* 

The white population includes the French. Dutch and Spanish 
IR'Oples, but is mainly of the Anglo-Saxon race. The native jiop- 
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uUition of the empire includes tepes of the principal black, yel¬ 
low and brown races, classing with the.H- the high-type races of 
the cast, which may almost be called white. In Ce\lon, the 
native population is mainly Sinhalese and 'I’amib, and in lirilish 
Malaya and liorneo the natives are Malay, rhine^e immigrant.s 
have settled among the Malays in almost ecjual numbers, and in 
llong Kong the population is virtually all Chine.se. In the West 
Indies the populations are made up largely of descendants of im¬ 
ported African Negro slaves, though there are also East Indians, 
some Chinese, aboriginal races (including American Indians of 
the mainland and Caribs), and mixed types having Spanish and 
Portuguese blood. 

The Pushmen and Hottentots, tlie aboriginal races of South 
Africa, are rapidK’ diminishing in numbers, the former being near¬ 
ly e.xtim I and the pure .slock of the latter also dying out, though 
the strain is preserved in the half-castes or "coloured people." 
The largest nati\e population of South Africa comprises dark- 
.skinned negroids of Bantu stock (in tribal grouiis known as Kaf- 
lir, Zulu, Bccliuana and Damara ), while within the union are also 
Malays, Indians and others. From east to west across Africa the 
aboriginal nations are mostly of the black Negroid lyiie, though 
on the e.ist (oast are also found niui h higher U’pes aiiiiroaching 
to (he Christian races of Abyssinia. 1 'here has been, too. a wide 
admixture ol Arab blood, producing a ligh(-l)rown type, while in 
Uganda and Nigeria a large pro[tortion of (he population is pure 
Arab and relati\el\' lighi-skinned. 

'Uhe aboriginal tribes of Australia are of a primitive jire-Dra* 
xidian black race. The natives of lhc‘ islands cast of Fiji arc 
Malavo-l’olxnesians, tall, handsome and light-breovn in colour 
Their highest and lightest type i.s repre.senled by the Maori of 
New Zealand. In (he islands west of I'iji (he natives ar(‘ Mcdan- 
esians, a darker and lower tyiie, ranging from black to brown. 
The Fijians are a mixture of (he (wo. 'Uhe original natixes of 
Papua arc jirimitive and some of them are cannib.als, but (here is 


a sub.>(aniial immigrant Melanesian stock in the lernlory. 

According to the census rejorls and estimates ax.ulahle in 
1940, the lota! poi)ulatioii of tiie British empire, with iis mn 
dominiums and mandates, aniountc'd ici 5(11, ;os, lii 1 nbuted 
over the globe as shown in 'I'able 1 of the political dixivKins and 
their areas. 

II. GROWTH OF THE EMPIRE 

It E a matter of first importance in the geographical distribu¬ 
tion of tile empire that liu: live itrincipal di\i‘'ion,s, ttie British 
Isles, South .'Mriea. India, Australia and Canada, are separ.iti-d 
from each ollu-i hy tiie threa- great oi cans oi the world, d'he di.^- 
laiue, a‘' usu.illy calculated in nautical inile.s, from Fngland to 
the Ckipe of (lood Hope is 5,.S.}o mi,; fiom the Cape ot C.ood 
Hope to Bombay is4.bio mi ; from Boinbax’ to Melbourne n-s.tijtu 
mi., from Melbourne to Auckland i.s 1 .s^o im , Irom .Auckland 
to Vancoux'er is ti.no mi.; trom Halifa.x to Livc'rpool is mi. 

Ih'om a British port direct to Boinba\' b\’ wax' of the Mediter¬ 
ranean is 0.-’7? mi.; from a British poil bx the .same route to 
Sxdney 11,548 mi. 'These great distances nec essii.iic'd the accjuisi- 
lion of intermediate jiorts .suitalile for coaling stations on (lu‘ 
trade routes, and determined the- jiosition of many of the lesser 
colonies. Such are Cihraltar, Malta. Aden, Ufylon, the Straits 
Settlements, Lahuan and Hong Kong, which complc-te the chain of 
connection on tlie eastern route, and such on other roulis were 
llie les.scr VV'est. African stations. Ascimsion St. Helena, the 
Mauritius and Seva belles, (he l alklands. 'Tristan da Cuiiha and 
the groujis of the western Pacilic. 

The spread of the empire over the oi ean.s of the xvorld is a mat 
ter of relatix'ely modern history, and the modes oi ac(|uisition 
have been various. While the greater pail has been ai(|uired by 
(he settlement overseas of Itritish subjects, in certain c asi's terri¬ 
tories were ceded by foreign poxxers. In many instances, peojiles 
have placed them.seivc's under British protcalion and in a few 
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a lidf r*-sts on i oruiuost 'I’hr followinir is a list of major 
overseas (om[)oneiit> ol tlie llritish empire, a- well as areas held 
in I ondoimmuin witli a foreii;n state- and iho.^e allotted in man¬ 
date to nienilier- of the Ifriti .li < ornmonwealth. The date indi¬ 
cate'- in s(trne iri tarees only the first detinite step toward .settle¬ 
ment '.IK h as ilie taiildin^ of a fort, the ojieninr.' of a trading 
station, or othi r aet. whidi led later to in-or[>oration in the em¬ 
pire; in other iietaines. the dat(- is th.il ol institution of the 
evistiiiK torni of rtovernriient ketereine .should he made to the 
artnle'^ on the v.irioii- parts of the empire 
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Name 

Date 

Status 

Name 

Date 
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C olony 

Mysore 

18 p 

Indian state (pio((\ led) 

(iold Coast. 

iHzi 

t'olonv; with .\shanti and (pro 

Nas.sau Island 


W Ithin Cook islamP group 



tecteil) Northern I'erritories 

Natal . . . 

184 j 

Pio\ nice of I’nion of Sooi h \ii 1, 

(iozo .... 


I)e{)endencv of Malta 

Nauru 

1 i) 20 

Mandate ol Br 11 idi cmi>11c 

tlrc-nada ... 

17t) j 

C olony of \\ intlward Islands 

Nawanapar 


State \sithin Wc'.lcin Imli.i St.itcs 

(ircnadines. 


Island proup half under St. Vin- 



agciu v 



cent, half under tirenada 

Negri Senibilan 

187.) 

I’ro(f( tcii stale ol 1 cdcr.ilcii M.i 

(’luadalcanal Island 

1 So,^ 

Within British Solomon Islands 



lay Slates 



protectorate 

Nevis (see St. Christopher 

and .\( 

\ IS, below ) 

(iiiiana, Hiitisli ('it’c British (luiana 

, above 1 

New Britain 

1 il20 

Within Bismaii k ai(hipclago 

(jwalior 

1 7.^2 

Indian state (protected) 

New Brunswick 

1 7 1 -i 

Piovince of Canad.i 

ll»-nd(Mson Island 

1 tjOJ 

\\ ithin Pitcairn Island colony 

Newfoundland 

lOJ s 

Dominion gosernment m (om- 

Honduras. British Brit 

i'^h 1 londuras. above) 



mission; coiit.11 IIS tw 0 1 ’ S ba''( ^ 

Hongkon|4 

iS4> 

Colony includinp Kowloon and 



given outright 



New lerritoiv 

New Ceorgia Islands 

) 8().t 

V\itlim Biitish Solomon Islands 

Tlow land Island 


\\ ithin Phoenix prouji 



|>rolc( lorale 

Hull Island 


W ithin Phoenix group 

New (luinca, British (sec Papua, b 

•low > 

Hvdrrahad 

1 70(1 

Indian state (protected) 

New Ciiinea. 'Imitorv of 

1 O.’O 

.Mandate of .\in-li alia 

Indian cmpiro 

ihs8 

Comprises British India and In 

New H(“brides 


Condominliini w ilh 1 lam e 



dian states 

New' Ireland 

1 ()»’0 

W ilhm Bisinati k an hipt lago 

Indian States 


protei ted states, inclutiinp 

New South VN'ales 

1 788 

.State of Commonw call h ol .\us- 



Baroda, Cochin, C.walior, Hv 



tialia 



derabad, Janiimi and kashmir, 

New Territory 

1 Su8 

W ithin colonv ol f Ion;',koiig 



Mysore, .Sikkim, and Travan- 

New Zealand 

1840 

1 liominion 



( (ire; ot hei s grouped in apeiu ies 

Nicobar (.see Andaman and Nicob; 

I Islands, abov c ' 



Central India, Punjab .Stat<‘s, 

Nigeria 

1870 

('oloip' and piotc( lor.itc 



Kaj[)utana. and Western India 

Niue (or Savage' Island 


I frpcndi iu v ol New /.('.dand 



States .\pencv 

Norfolk Island 

1 7 88 

'Icniloiy ol ('oininonw ( alt h of 

lt)tiore. .... 

I S1 cS 

State \sithin ( entral India apency 



.Ausi ralia 

larnaica .... 

I^ 

W est Indian colonv: dependeiu les 

North Borneo, British (see 

Bril isli 

\011 ii Bornci 1. abov i ' 



Cavnian Islands, and Turks 

North Island 

1S40 

Williin ifominion of New Zealand 



and Caicos Islands, contains 

Northern Rhodesia 

i8,S., 

Piolc( loiatc 



C.S. leased base 

Northern 'lerrilories 

I 807 

Pi old 1 ol a tc w it h ( iold (‘oa'-l 

lainnui and Kashmir 

184^) 

1 ndian state (jirotected) 

Northern 'I'erritory . 

j 8 j 7 

Within Commonwealth of Aus 

lohoiL' 

180^ 

Protei ted (unfederated) Malay 



1 ralia 



state 

North West l iontier 



Kashmir (srr Jammu and Kashmir, above) 

Province 

IijCM 

I’royincc of Biifish India 

Kedah 

I ()Oo 

Protected (unfeihuatcd) Malay 

Northwest I'err itoii( ^ 

1 IJO", 

W it hill I >omimon of ( anada 



stale 

Nova S( ()tia 

1714 

Piovim (' of t anada 

Keelinft Islands (see ('oeos 

Islands, 

above 1 

Nvasaland 

1 y-Si) 

i’iolt'( toi.'itc 

Kelantan 

lOOo 

Protected { unfederated) Miilay 

()(ean Island 

iMf.'l 

Within British .Solomon Islands 



state 



|)rotc( toratc 

Kenya 

18()0 

Colony and protectorate 

( )eno Island 

1()0.’ 

Within Pil( aim Island ( olony 

Kermadec' Islands 

1887 

Within Dominion of New Zealand 

Ontario 

17(1 ^ 

Piovim e ol ('anada 

Kowloon .... 

1880 

W ithin Honpkonp (olony 

Ontonp Java (or Lord 



Kuria Island 


Within Hilbert Islands, (olbert 

Howe) ( irouii 

HjOO 

Within British Solomon Islands 



and Kllice Islands c:olony 



prolci loratf 

Kuria Muria Islands 


W ithin colony of Aden 

Orange Lree Stale 

\ ()CK> 

I’toviiKc ol Cnioii of SoiitJi Afiica 

laibrador 

> 7.sO 

.Administered by N’ewfouncllarid 

()rissa 

180 s 

Provim c of British India 

Labuan 

.848 

Set tlement of colony of Straits Set- 

Oudh (.see Cnited Piovim ( 

s of .\g 

a and ()udh, below ) 



tlemenls 

Pahang 

1 887 

1 hold ted slate of I Cdcrated Ma 

Laccadive Islands 


Attached to Madras province of 



lay Stales 



British India 

Palestine 

It).’ 

.Mandate of United Kingilom 

Lavon>;ai Islands 


Within Bismarck archi|)ehipo 

J’anth Piploda 


('ommissioncr's provim c of Bril 

Leeward Islands 


W <.‘st Indian colony comprising 4 



ish India 



presideiu ies .Antigua (with 

Papua . 

1.884 

'I'crritoiy of .’Viisiralia 



Barbuda and Rerlonda), St. 

Pemba 


I )epeii(l( ii( y of Zanzibar 



Christopher (with Nevis ami 

I’enang 

178(1 

Settlement of (oloriy of Straits 



Anguilla), Montserrat, and Vir- 



Set tlcmcnfs 



pin Islands (with Sombrero) 

Penrhyn Island . 


Wifbin Cook Islands grou|) 

Lord Howe Island 


Deiiendency of New South Wales 

I’erak 

1874 

1 hotel ted slate ol I'ctlerated Ma¬ 

Lord Howe Islands (see (tritoiiR Java (iroup, below) 



lay Slates 

Louisiade Islands 


Croup of Territory of Papua 

I'erim Island 

i8(;7 

Depemlcm y of colony of .Xdcri 

Macaulay Island 


Within Kermadec Islands 

I'erlis 

I()Oo 

Protd led (unfdleraldl 1 .Malay 

M( Kean Island 


Within Phoenix group 



state 

.Madras .... 


Province of British India 

Phoenix (Irouji 


Within Ciilbcrt and LIliee Islands 

Mahe Island 


Within Seychelles Islands 



colony 

Malacca .... 

I Si 8 

Settlement of colony of Straits 

Pitcairti Island 

1700 

('olony 



Settlements 

Prince LcKvard Island 

i 7 vH 

Province of ("anada 

Malaita Island . 

1 8 Q 7 t 

Within British Solomon Islands 

Province Wellesley 

i8(X) 

Within Penang Settlement of 



Protectorate 



(olony of Straits Settlements 

Malaya .... 


Comprises Straits Settlements, 

Punjab 

18.V, 

Provim (' rtf British India 



I'ederated Malay States and 

Punjab States .Agency 


(irouj) of Jtidian states (prole-i ted) 



Unfederated Malay States 

Ouebec 

1 7 b.'i 

Provim e of Canada 

Maldivc Islands 


Within colony of Ceylon 

(Queensland 

1824 

Stale of Commonwealth of .Aus- 

Malta ... 

1800 

Colony 



t ralia 

Manpaia Island 


Within (.'ook Islands group 

Raj{)utana Agency 


Croujiof Indian stales (jirotecled) 

Manihiki Island. 


Within Cook Islands group 

Raoul (Sunday) Island 


Within Kermadcf Islands 

Manitoba .... 

1870 

Province of Canada 

Rarotonga Island 


Within (.'00k Islands group 

Mauke Island 


Within CcKik Islands group 

Kedonda Island 


Dejii-ndeney of Antigua 

Mauritius ... 

1810 

Colony 

Rcnnell Island . 

1808 

Within British Solomon Islands 

Mayaguana Island . 


Within Bahamas; contains U.S. 



protectorate 



leased base 

Rhodesias (see Northern Rhodesia, above, Southern Rhodesia, below) 

Merwara (see Ajmere-Merwara, above) 

kfxlrigues Island 

iHck; 

Dependency of Mauritius 

Mitiaro Island . 


Within Cook Islands group 

Ross Dependency 


Dependency of New Zealand 

Montserrat. 

16^2 

Presidency of Leeward Islands 

Rotumah ... 


W ithin (olony of Fiji 
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PANY HOlOINfi SPICIAL TRAPING HIGHYS. WERE NOMINAL RULERS IN THE NAME OF THE BRITISH SOVEREIGN, OVER THE TERRITORY 
(SHADED* HOUND HUDSON HAY 


.Vanic 

Dull 

Sl,ihi\ 

St ('lir istophci I Si K it K t 


.111(1 Nevis 

10 ^ 

Presidency of I.eevard Islands 

SI HcIck.* 

|G'; 

Colony 

St. Kit 1'. ( wv Si. ( 111 inI( ij ilici and \( 

I'vis, ahove^ 

St laicia 

1 Ko^ 

< oloiiy of W'indwaial Islands; con¬ 
tains V S leased Base 

St Vdricrnf 

1 7.8 

( 'olon\' of Windward Islands 

Samoa, V\ (‘stern ( \rr \\ < 

■Stern Samoa 

. Belou ) 

San ( '1 islova! Edand 

(So 1, 

Within Mulish Sohmion Islands 

protia lorale 

Santa (’ru/, < ir(iii[> 

I.Xo.'-^ 

Within Mrilish Solomon Isl.inds 
protet tor.ite 

Sarawak 

1 .S.t: 

I’rotci led stale 

Saskat( Iiea an 

1 H7('t 

i‘i oviin e of 1 anad.i 

SaxiD'c Hland (sir Nine 

I dand, al)o\ 

■e) 

S;i\'(» l.d.uid 

'■80,; 

Within Mulish .Solomon Islaiuls 
prote<loiale 

.SelaiiKoi 

• ■8;m 

I’idtei led stale of I'ederaled .Ma¬ 
lay Stales 

S<'\'clielles Islands 


('oloriv 

SicH'a la-one 

1 7,SS 

Colony and protei loiate 

Siklvini 

1 SlO 

Indian stale (protected') 

Sind 

<8.H 

I'roc im e of Mi ili^.h India 

Sin^’a[uire 

1 H1 (j 

Settlement of colony of Straits 
.Sett [einents 

SoKitra Island 

iS'/fi 

Depeiidem V of colony of Aden 

Solomon Islands 


I k'pendem y of .Mauritius 

Solomon Isl.inds 

I OJO 

Within (mandated) Territory of 
New (iiiiiiea 

Solomon Islands I’totei 1 
tei lor.ite, ahovi-'i 

ooile, Mulish (see Hritisli Solomon Islands pro- 

Somaliland. Hrifish ( .ee 

ISitish Somalil.iiid, alxAe'l 

Somdrero Island 


\dmiiiislered with Virgin Islands 

.Sontil \ustrnlia 

1,8 (f. 

Stale of Commonwealth of Aus¬ 
tralia 

.South (jeorcia 


Hepeiidem y of Falkland Islanris 

Sonlh Island 

1 K.\o 

\\ ithin Dominion of New Zealand 

Souili Shetland 


Dcpeiideru V of F.alkland Islands 

Si mill West ,\frica 

liJ.’O 

Mandate of Union of South Africa 

Sonthern Rhodesia 

I sss 

( 'oloMV 

Slewait Island 

i.'Sjo 

Within Dominion of New Zealand 

Straits .Settlements . 

I 780 

C'oliYny of 4 SeftlenYCnts- Sinjra- 
pore (witli (VvosTsls., Christmas 
Tsl I, I’cnani; (with Prov. Welles* 


li’y'), Malacca, Labuan 


Name 

Dah 

Slat 11.s 

Sunday Island (^ec Raoul I 

island, ahove) 

Siiuarrow Island 


W'ithin Cook Islands proup 

Sver(lru[» Islaiuls 


Dependency of Canada 

Swaziland 

1888 

protectorate within South Afri('a 

Sydney Island 


Within Phoenix proiij) 

'I'akulea Island 


Within Cook Islands proni) 

'f'.itiKanyika Territory 

192;’ 

.Mandate of United Kinpdorn 

'I'asmania 

1.80-.5 

State of Commonwealth of Aus¬ 
tralia 

'loMano ... 

1 767 

Colony (with d'ritdclad) 

TiYp'oland (Mritish splierel 

11)2 2 

.Mandate of 11 idled Kinpdom— ad¬ 
ministered with Clold C'oast 

'l okelau (or UnionI (Inmp 
Ton^a (or Friendly) Is 


\dministered by New Zealand 

lands 

18(70 

Protected stiitc 

'lonnaland 

t8(jo 

Witliin Natal proY’ince 

Torres Island 


Attached to New Hebrides 

Tran.s-Jor<lan 

1022 

V\ilhin nuindufe for 1’.destine 

'rransv.aal 

1000 

TTovinee of I’nion of Soulli .Africa 

Travancnri' 

r02,i 

Indian state (protet ted) 

'IreiifTitami 

lOCK) 

Protected (unfedcrated) Malay 
slate 

Trinidad 

Gov 

W est Indian (olony (willi Tobago); 
contains U.S. leased base 

Tristan da Cunha 


De})ondency‘ of St. Helena 

'I roMriand Islands 


Group of Territory of Papua 

Turks and Caicos Islands 

1 7V0 

Dependency of Jamaica 

Ugatula 

I <80.1 

Protectorate 

Unfederated Malay^ States 


S protected states (not in federa¬ 
tion) Johore, Kedah, ]\-rlis, 
K elan tan, and 'Irengganu 

Union Croup {see I'okelau Group. 

above) 

l mon of South Africa 

United Provincett of Agra 

IQIO 

Dominion comprising 4 provinces 
- ('ape of Good Hope, Natal, 

• Transva:d and Orange P’ree 
State 

and Oudh 

1764 

Province of Mritish India 

Vancouver Island 

1.84(1 

Within province of Mritish Colum¬ 
bia 

Victoria . . , . 

I7R.8 

Slate of Commonwealth of Aus¬ 
tralia 

VirRin Islands 

1773 

Presidency of Feeward Islands 

WalvisBay, 

187S 

.Administered by Cape of Graxl 
Hoj>e province 
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Namr Daft Status 

\V'ashin|itt)n lsk>nd . With hanninp Hand, within Gil- ' 

bcrt and Pilin’ Islands ndony 
W'cllcsk’y, 1‘rovitico {see Province Wellesley, aitove'' 

V\ est Africa,,British {see British West .Africa, ahme' j 

W«st Indies, British (see British West Indies, aliove) | 


Western Australia 

U'csterri India State.-; 

1701 

State of Conimonweallh of Aus- , 
tralia , 

Agency 

Western I’acillc Islands 

J024 

(iioupof Iiiclian states (protected) j 
Groups under high eommissioner ; 
comprise (iilbc’rt and l-illice Is- , 
lands, British Solomon Islands 
protectorate, J'oiiga, New Ileb- j 
ridc’s, I'lioenix gtoup, and Bit- | 
cairn Island | 

Western .Samoa 

Windward islands 

lO.'O 

iMcctidatc- of .New Zealand ' 

4 West Indian eolcMiies—Grenada, 
St. Vincent, St Lucia and 1 >0 
niinica; and the Grenaclines, 
half under St. Vine tut, half iiri- , 
dcr (henada 1 

\’saiiel Island 

10CX5 

Within British Solomon Islands 
pnilceloratc’ ; 

\'cd<on Territor}' 

180S 

Administered by I>c)minion of j 
Cunacla 

Zanzibar 

i8c)0 

Brotc’c.toratc | 

Zu Inland . . . . 

1887 

Within Natal iirovimc’ 


Tlriiisli territories in the Pacific not listed above iin hide Bird 
Island, Bramble C'ay, Caroline Tsland, Danci'r Islands, Dudosa, 
Mint I.sland, Jar\is Island, Mac(|ijarit.’ Island, Malden Islami 
Palmerston Islattd Palm\ra Island, Puniy ftroup, Kaine Island, 
RakahaiiKa Island. Slarhuck Island, Surprise Islaiul, A'ostmk 
Island, Willis ^roup and Wreck reef. In the Indian ocean there 
are. besides the territories alrearb’ mentioned, Amirante Islands, 
Aldahra Islands. I'arquhnr Islands, Praslin, St. Brandon Islands. 
Sl\ Islands, and some other small groups. 

Pyy\’pt was a British protectorate durinfi; i()iBritish mili- 
larv forces, which had occu[)ied llie country since 1.SS2. were with¬ 
drawn in (hough a treaty of alliance jiermitted their reten- 

lion in the vicinity of the Sueii canal. Jracj wa.s a League of Na¬ 
tions mandate entrusted to the United Kingdom from lo^o until 
the country herame an independent state in 1CJ27. Wei-hai-wei 
leased from Uliina in 1898, was relinquished by Britain in 19, 
and Killing, a small hill resort, was re.sfored to C'hinese sover¬ 
eignty in tcy^h. The Phocmix group of Pacitic islands was included 
as part of the (iilbert and Lllice Islands colony in 19.17; wlien 
claims of sovereignly over Uanton and Enderbury, of the Phoeni.x 
group, were put fonvard by the United States in 19.18, an agree¬ 
ment was reached (0 make? thc:* island.s available to both ixiwers 
for aviation and comnuinications pur[)oscs. Simultaneously with 
relinquishment of her extraterritorial rights in Uhina in 1943- 
Great Britain gave up her concessions in Shanghai and Amoy. 

In 1937 the external relations of the Indian states were vested 
in a crown representative, as the ixmson holding the office of 
governor-general of FJritish India. The Government of India act, j 
1935- rnade provision for the federalization of the Indian states 
with the province.s of British India, should the former so decide. 
Between the northwest frontier of British India and that of 
Afghanistan there are districts known as the North-West Frontier 
Agencies and Tribal Areas, over which (he government of India 
exercises surveillance though interfering as little as possible with 
the rule of the tribal chiefs. Nepal is a wholly inde|x*ndent king¬ 
dom. with resfiect to both internal and external affairs, a status 
confirmed by treaty in after 1934 there was a British lega¬ 

tion in Nepal, and a Nepalese minister in London. Bhutan, be¬ 
tween Tibet and British India, is likewise an iiidejicndent state. 

III. POLITICAL DEVELOPMENT 

This vast congeries of communities, widely varying in charac 
ter and absorbed within the empire by varying methods, is gov¬ 
erned, under the supreme headship of the British crowm. in several 
different forms. These forms of government are the outcome 01 
a process of development w-liich is continually at work. Under¬ 
lying tlic great diversity of forms is the ba.sic principle that (he 
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popul.ihon.s should have as great a degree of r(’si)on.--il)ilit>■ foi 
the management of llieir own aflairs .1- their iirc uivi’-i.uu c-' jier- 
mit. and that tlie various j»eoples are c-ncouraged ai\d .utivclv .is- 
sisled to progrc'ss stage by stage towards tlu' evi'imi.il go.il ot 
self-go\ernment. 

The enqkre. witli its eondominiunis and maiul.iie , in.iy 1 h’ 
divided into the following poliliml Gasses: — 

(1) 'I’lie United Kingdom ctf Great Britain and Notihern lie 
land, consisting of l-ingland. Wale.s, Scotland .ind Nonhern Ire 
land. It i>os,.sesses full sovereignty, e.xtc'rnal and iniern.il North 
ern Ireland, beside.s having a parliament and .1 gip\ eminent re 
sponsible to it for local matters, sends menil)eis id (Ik- ]Kiilia- 
merit of (he United Kingdom 'I'he tGianiiG Glands .md the Isle 
of Man are in an anomalous josition. in.ismuGi .is tlir\- li.ive 
iiulefieiuleiit legislatures and semi-indrilendi'iii e\eaiii\es. subji’Ct 
to (he supremacy of the British pailiainenl. 

I jt Self-governing dominions. 'I'hese cinuitries \M'ie dclined li\ 
the Balfour committed of the impcTial cont'erenee oi t().’(> as 
‘'aiilonotnous communities within the Biitish eniiMic', ei|u,d in 
status, in no wa>' suhniclinale one to another in aiu aspiat ot 
their domestic' or external atlairs. (hough united l)\ .1 comiiioii 
allegiance to the crown, and freelc associated as members of the’ 
British Uonimonwealth of Nations." 'Phe Statiile of Westminster, 
ly.-ji, legisl.'ition of the ]>ailiamen! of the I, nitcal Kingdom gave 
Ic’gal effect to (his declaration I'he countries holding doininioii 
status comiirise (he dominion of U.inada, the commonwe.dl h of 
.Australia, ilu- dominion oi New /.ealancl tlie I inon ol .South 
.Alrica, J-hre (fornierlv the Irish I'rce Slate 1 and N'ev\ louuilland; 
the autonomy of (he last named was suspended, howc’ver, in 
While’ l-arc’ lets e<iii;d status with these olhea' cmiintric’s .uul (he 
crown is accepted ns an instruiiieril for (lie discliarL'e of certain 
exlerii.al functions, all references to the crown were remo^•ecl from 
the Eire constitution. Newloundland, owing to fin.incial difficul¬ 
ties, temporaril.x' relincjuished dciminion status at tier own nsjuest 
in 1934. administration then being assumed !»>■ a lommission re- 
spon.sible to the government of (he I'nited Kingdom. All the 
dominions (except Newdnundland 1, and the United Kingdom, 
became members of the Eeaguc of Nations. 

(3) The. Indian empire. It comprises two types of tenitory 
fi) British India Gonsislitig of t i prc’ivinees and b i on\n'ii'->sioner's 
[irovimc’st and (iii (lie Indian stales, ruled b\- hereditary princes 
and varxiiig in size from ;i slate such as Hydc’rabad (of about the 
same area ;is England and W.des) to small .states ,,t‘ -i iVw ^(|uare 
miles. Bending federalization as envisaged in tlic’ Govc'rnnienl of 
Indi.'i act, 193.';, British India is tulminislereil through n ceiilral 
governnumt (consisting of the \'ici’ro\’, an executive council, an 
uppc.T chamber known a.s the council of state, and a legislative’ as¬ 
sembly'. each province being entitled to an elected legislatuie 
enjoying complete self-government in provincial affairs; tlu’ In¬ 
dian state.s possess variou.s degrees of internal autonomx’ extiT- 
nal relations being in Briti.sli hands. The Indian empire beiame a 
member of the League of Nations and had an Indian represemta- 
(ive at imperial conferences. 

(4) territories with autonomy less than that of dominions but 
greater than that (lossessed by most parts of the colonial emiiirc’ 
comprise Southern Rhodc-sia tincl Burma. Ceylon, too, ha:- :i meas¬ 
ure of restricted autonomy, (hough less than (hat ot Sctulhern 
Rhodesia and Burma, while Cyprus and Malta, which had at¬ 
tained a considerable degree of self-governmc’nt, c xiiericnccci set¬ 
backs in their political cw'olution. 

( 3) Other colonies, and the (irotec torates are in \ ;tr> ing de¬ 
grees dependent upon the United Kingdom. Except in the Balia- 
mas. Barbados, Bermuda, Jamaica and the Lec’warcl Islands, the 
crown has the po-wer of legislating lyv order in cciuiu il 

i. Territories with an effected liouse of assembly and a 
nominated legislative council: Bahamas; Barbados; Ber¬ 
muda. A new constitution for Jamaica ap])roved in 1943 
jirovidcd for like legislative jiowers. 
ii Territoric's with partly elecGed If’gislaltires; British Gui¬ 
ana; British Honduras; Fiji; Gold ('oast; Kenya (col¬ 
ony'- legislative council also legislating for the protector¬ 
ate;; Leeward Island.s (one body for whole federation, 
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Pic. 2 MAP or rHi: British t.MPiNt in t037. since wu. inuia and the greater part of Canada and Australia had been 

ADDED WHILi: SUB AIICTK CANADA. INCLUDING VICTORIA ISLAND AND BAPPIN LAND. ALTHOUGH NOT COLONIZED, WAS CLAIMED BY 
TH[ CROWN CAPL COLONY WAS AISO ANNEXED DURING THIS PERIOD. AS WERE THE STRAITS SETTLEMENTS 


.111(1 (tllii'i;. lor c.'kI) (»l prf’.sidt'iuir.s, the governor alone 
Ii'josl.iliiii; lor tlif’ \ irL'iii Island.s); Mauritius; Nigeria; 
N’oithciii klioili'Ma; Sierra Leone; Straits Seftleinents; 
rrinnl.iil, Windward Hland.s (.sefiaraie legislatures for 
(Ml h (olony- Honiiniia, (irenad.i, St. Lucia and St. Vin- 

(eiil I. 

Ill leiriloiies \\i(li legi.sl.ilures wholly nominated; l''alklan(l 
LI.iikK: (.i.iinliia ((ol(in\'’,>, legi.slativc coiim il also legis 
lilting tor I he protii lorate i; Hongkong; Nyasaland pro- 
I('(toral(•. S('\ (lu'lles; 'rurk.s and Caiios Islands (de- 
licndriK V oi Jani.iii.i i; Lganda [irotectorate; Z.inzibar. 

IV. dViritorics hacing no legisl.ilures; Aden; Ashanti; Ba- 
siuol.ind; Bet lui.inaland pioleitorate; British Solonum 
Isl.ind,-. pfolia toralc; (iihraliar; (lilhert and FIliec Is- 
I,Old-; Noiilutn 'rmitories (LioUl Coast); Pitcairn Is- 
l.uid; Si Helen.i; Som.diland; Swa/alaiul. 

(OI I’roleticd .sl.alc^, whit li in .some case.s po.sscss internal 
.iriioiionn', while in ol hers .adrninist r.il ion is carried on hy British 
t'llui.ds in the n.nnes ol' ihciv rulers. They (cmTi>rise lirunei, 
wlinh is .adniiiiisieifd hy the gocernment of the Straits Scttle- 
im iils, Briiidi .\or(li Borneo, which conducts its own infernal 
.dians, I rdt'i.iled Mal.iy Si.des, which possesses a tederal legis- 
l,iii\e (Diimd .and also a legislature in c-acli state; Sarawak, in 
whuh the legishiUire is termed < mint il oi Negri; T'onga, which 
has an elm let! Irgisl.uiN e assemldy ; and the I’niederated Malay ] 
Stales, e.uh of whir h lias a legisl.dure, ' 

( 7) Dejieiidcru ies of dominions. Australia administers Papua 
(h.i'.ing a iioniin.iteil legisl.itive council) and Norfolk Island 
I li:i\ ing an acK isory uHincil); .Australian Antarctic Territory; and 
the Territory of Ashmore and Cartier Isl.iiuls. New Zealand acl- 
niinistcrs Tokel.m Islands; Ross L>eiK'mlency; Auckland Islands; 
Cook and other Paiitic isl.inds; Kermadec Islands; and Niue (or 
S.n age) Isl.ind, New foundlaiul administers Labrador. 

(.B) I'erritoiies held under condominium comprise the Anglo- 
r.evpii.in Sudan (with Egypt ) and the New^ Hebrides (with 
1 ranee » 

Ig) M.mdates of the League of Nations; 


i. Held hy the British empire; Nauru, administered by the 
Commonwealth of Australia, by agreement between that 
dominion. New Zealand and the United Kingdom. 

ii. Held hy the United Kingdom; Palestine (the mandate 
also covering Tran.s-Jordan); Tanganyika Terrilorc ; 
I'amcruons (British sfiherei, administered with Nigeria; 
and Togolancl (Briti.sh sphere), administered with the 
tiold ('oast. 

iii. Held l>y dominions; Territory of New (luinea (hs' the 
commonwealth of Australia); South-West Africa (by the 
Union of South Africa); and Western Samoa thy New 
Zealand). 

In Se[it. KHO, at a time when the empire w;is (onfronted with 
the ditticulty ol conclueting war alone' against both Uermany and 
li.dy, the British government concluded agreements with the 
I'nited States whereby, in exdninge for liu' de\i\ery to the fornu-r 
of 50 JO-\‘ear-old clc-sirocers, the latter ac(|uired on (j(g-_\ear leaM' 
naval and air has‘'.s and f.ndities in (he B.ih.mias, Jamaica, St 
Lucia, Trinidad. Antigua and British Ciuiana. .\t the s.ime time 
the L nited States was grunted freely and without consideration 
like leases for ha.sc's in Newfoundland and Bermuda, 

All the bases were free from rent and charges other than com¬ 
pensation to he paid by the I'nited States to owners of private 
proVK'rty for loss hy expro\iriatiou or damage; the Amevieau gov¬ 
ernment aevepted the British offer in 14^7; to assume tliese 
costs. 

The JaiKine.se, in World War II, ocerran many British terri¬ 
tories during 1941-4^. The primiiial portions of the empire occu- 
]>ied comprised Hongkong, Burma, Malaya, the British sphere of 
Borneo, the (lilhirt Islands, and portions of Paiiua, the Territory 
of New Guinea and the Britisli Solomon Islands protectorate. 

The pcTlitical daises into which components of the empire, its 
condominiums and mandates ha\e been divided above fall into 
four main groups: (a) self-governing communities (nos. i and 2 
above); (h) the Indian empire (no. 3); ('c) territories with re¬ 
stricted autonomy (no. 4); and (d) nonself-go\’cming areas (nos. 
5 tn 9). 
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A. SELF-GOVERNING COMMUNITIES 

The iKilitical development of the United Kingdom is dealt with 
in other articles (.v(V English History, etc.). The political de¬ 
velopment of the dominions has proceeded on the same lines. In 
fact it is best dcscrilied as a process of assimilation by which 
Hritish citizens in the oversea territories occupied by the domin¬ 
ions have acquired in course of time, stage by .stage, the .same 
political status as British citizens in the mother countr\^ The 
keynote of this process has been etjuality. It was inequality 
which at root brought about the seiession of the old American 
colonies. 

The American Colonies.—The isolation of the first colonists 
on the North American coa.st made it impossible for these pio¬ 
neers to be represented in the English parliament. Rut in the 
conduct of their own local affairs they po.ssessed from the first a 
icrtain measure of equality. In each (olony. soon after its founda¬ 
tion, a representative assembly was established, on the moilel 
of the house of commons, which enacted legislation for the col- 
on\', including taxation to meet the cost of its administration Rut 
(he executive was independent of the legislature; lor, whereas 
in England the principle of responsible go\eminent, i.c., that 
the executive shouUl be resiionsilile to the legi.slature, began to 
be estalilished in the course of the iSlh century, the colonial 
executive, the governor and other officials, was re.sjxmsible in 
nu)st colonics only to the crown or tlu‘ minister who advised the 
crown. Otherwise the American (.olonies were \irtually independ¬ 
ent in their local concerns, in which the Rriti.sli government in 
iho.se days took little interest. Exiernally. however, they were 
(|uite suliordinate. Their trade was controlhai by a .system of 
navigation acts and other legislation, enacted liy the British 
jiarliament as jiart of a "comnierual .system" applied to the whole 
enqiire. De.spite occasional friction between executive and iegi.s- 
lature, the colonists felt them.sehes sufficiently free and self- 
governing internally; and the external restrictions of the trade 
laws did not seem burdensome because on the whole it was 
economically profitable, and, if nc'ed be, it could be, and wais, 
evaded by s:muggling. Rut the system was bound to .seem less 
tolerable as soon as anything occurred to emphasize the inecpial- 
il>’ of status it involved; and when the British government at¬ 
tempted to raise money for the cost of maintaining troops in 
America, partly by direct taxation and partly by .stiffening up 
the administration of the trade laws, the colonists re\'olted and 
the .system collajxsed. 

The Crisis in Canada.—I'ifty years after the American revo¬ 
lution, British statesmen W'ere confronted witli a .similar crisis in 
those colonies in North America whicli had survived the schism 
or had been established since. Except for the decision never again 
to tax the colonies for revenue, the new jwlitical system was much 
the same as the old. Ttic colonic-s j>os.se.ssc*d local rc-pre.sentative 
government and nothing more, and in 1837 a ])eriod of inc reasing 
tension in Upper and Lower Canada culminati/d in rebellions. 
Lord Durham (q.v.), sent from England to investigate, declared in 
his famous Report that the only cure ^va.s to give the colonists the 
same kind of self-go\emmc*iU in all their internal affairs as that 
c.“njoyed by Englishmen at liome. T'he result was that res|x)nsible 
government was established in the North .American colonies in 
i84t)-4q and in Australia and New Zealand a few years later. It 
was delayed in South .Africa owing to the native jiroblem. 

Once it had been conceded that the people of a colony had the 
same right as the people of the mother country entirely to control 
their local affairs, it was difficult to refuse their claim for a 
wider mea.sure of equality. In 185CJ, after a brief controversy, 
the demand of the province of Canada to be free to set up pro¬ 
tective tariffs not only against foreign goods but also against 
Briti.sh was conceded. 

Unification of the Dominions.—The most important stage 
in this advance w’as the change frcjm colonies into dominions, i.e., 
the unilication of contiguous groups of colonies into national en¬ 
tities. By this means colonies, which in their separate existence 
had been small and weak, attained a size and strength which made 
them at least potentially comparable with the mother country. 
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Unitjcaiioii also made [1os‘^ible the stc'ad\- growib. of a di>tiiutiM‘ 
national .spirit. In 1867 the four chief North American pnuinces. 
on their own initiative Imt with full consent in Briiain, ion>!i 
luted themselves a federation under the title of the “Dominion of 
Canada"; tlie otlmr prcn'inces, existing or created Later, all joined 
the federation in due course. Newfoundland cho,-e to remain 
separate. 

For various local reasons the other groups of colonies were slow 
to follow Canada’s lead. The lommonwealth of Austr.dia w.i- 
not prcKlaimed till icjoi and tlu* laiion of South Africa did not 
become a reality till u)io. New Zealand, which liad never been 
divided into .separate colonies, olitained a unitary constitution in 
1S70, but did not receive tlu' olheial designation of ‘ dominion ’ 
till 1907. Southern Ireland .secured dominion status in ig:i under 
the title of the Irish Free Stale and the Covernmenl of India m l, 
1935, made jirovision for dominion status lor the Indi.m empire 
as soon as its components, British India and (he Indian stall's, 
agrec'd upon the form of a federal miiom 

Dominion Constitutions.— Roth Canada and Australia ha\e 
federal constitutions, in some respects .'iiialogmis to that of the 
United States. In Canada, the federal lc‘gi''Liture is bicameral, 
members of llie senate being appointed for life- by llu' goxi rnoi- 
gc'fu'ral in council and member'' of the liouse of eommoii.'' being 
elected by the people for the duration ol parliaiiu'nt, Fight of 
the nine [rrovitues ha\'e unicameral legislatures, (^)uel)ec liacing 
in addition to an elected legislative asM-mblj', tt legislative coun¬ 
cil with nominated nienibership. Lieutenant-governors, who reji- 
re.sent the crown in the provinces, are appointed b>’ (lie dominion 
government, whereas in Australiti like ap[)oinlment.s (termed gov¬ 
ernorships) are made by tlie British government, Tlie federal 
government of Canada can disallow provincial arts, Init that ot 
.Australia lacks that jrower, I'he dominion government c'xercises 
all power not ex|)rc‘ssly as.'-igiiecl to tiie proviiui's, in contrast to 
Australia, where the slates tire free to legislate in all mailers not 
speeifically allotted to the commonwealth. Fhe Australian federal 
legislature is bicameral, members of both senate and house of 
re{>rc‘.senta(ives being elected. Queensland has a unicameral 
(elected) legishiture, and the other live stales two houses c'ach, 
both having membership elected by the jieople (except in the 
case of New Soutli W'ales, where nu'nibers of the upper chamber 
are elected in joint sittings of the two house's). 

Until .susiK*nsion of its constitution in i93 4> Newfoundland had 
a nominated legislative council and an e lected house of assembly, 
these bodies ((instituting the sole h'gislafure. It is similar, loo, 
m New Zealand, the only legislature of the dominion bt'ing a 
nominated upper house, the legislative council, and an eh'Cled 
lower hou.se, the hou.se of reiirc'seni ilives. Likc'uise, the Union 
of South Africa has a single' legislature, with a senate (inainlv 
elected) and an elected house of assembly; thc' four provincial 
councils liave siricliy subordinate' anel dele'gale'el powers. 

Defense Forces Prior to World War I.— I'he' self-governing 
eolonie'S, iiredecessors of the dominions, we're- fre-e' from almeisl 
every obligation of conlriluiling either by pe-rsonal service or 
money pavnient towards thc'ir own de-fe-iise. Imperial peiliev- 
changed after 1862, when tlie British lieiuse of cennmons resolved 
that “coleinies exerci.sing the- right of se-lf-gove'rnme'nt ought to 
undertake the main resiionsibilil>■ of jirovieling leir the-ir own in- 
te-rnal orde-r and seeurity, and eiughl to tis'-isl in tlu-ir own external 
defense.” As a result, irnjH'ri.d troojis were gradually withdrawn 
from the self-governing colonies, and encouragc-inenl was given to 
the development of local military systc-ms. In 1808 the (Canadian 
government began to organize' local forces, and British trooiis 
were withdrawn from New Zealand in that year, and from Austra¬ 
lia in 1870. The last British troops (save ntival station garrisons) 
left Canada in 1871 ; and naval forces left Halifax and Esquimall 
in icjo';. Colonial military forces were relatively wa-ak and main¬ 
ly composed of militia and volunteers until corniniKory military 
training was established in Australia and Nc-w Zealand in 1(409. 
South Africa introduced compulsory military service three years 
later. 

The Colonial Naval Defence act. 1S65. empowered .self-gov'ern- 
ing colonies to provide ships of war for their own defense and in 
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Fig 3 THr hritish impire at the start of world war 11 . covering nearly le million square miles of the earth s surface 


I ;isc of need to pluo llicm at the disposal of the Ifritisli povcrii- 
nicril lor irnpctial purposfs AlP'r 1HS7 1 hi* Australasian sijuadron 
ol till* ro\al iiav v was im rcascd and Australia and New /faland 
I outrihuli'd louard naval (‘xpondilurc ol Ihr United KinL'doin. 
\ltiT iS()7 CaiH* Colony, Natal anrl Ncwloundland contributed 
analler sums. While the Australian-New /ealand and South Afri- 
( an (ont 1 ibul 10ns were irn reascd in loo.*. Canada declared tliat 
die prelerted to i reale a loi.d navv rather than (ontribiite to the 
llnlish Ireasiirw Australia liet'an in ipog to buihl a (otnnion- 
wealth naw ol tirst-i lass vessels; New Zealand I'resenled a battle¬ 
ship lo the british nacy but adojited the “local naxy” policy in 
i()i;p Canada bi'Kan a loial nax'V iiolicy by buying two small 
cruisers in 1010, while South Afriiri continued its contribution 
liTf the tinu*. 

The tiist Colonial conieremc, held in 1SS7. met mainly to dis- 
I uss deleiise d'he loinmiltee of imi>erial defi'iise was set up in 
1001-02 with dominion representatives, and it becante the su¬ 
preme consultative bode* on the que-tion 'I'ronps from the s«*lf- 
iroxa-rniuK parts of the enittire, meanwhile, had beirun to lake part 
in imperial wars. Conliueenls from (.dn.ida and New South Wales 
served on the Sudan expedition of rSSv. and ,,o,ooo men from 
Canada and Australasia touttlit in the South .\friian War. iSgi)- 
i()02 Subsequc'ul polities ,ind attions of the dominions with rc- 
siM*(t to lotal ami imperi.d defense are distussed laft'r in this 
.article. 

The Dominions and Foreign Policy-—It was not till the 
e\c- of Woild A\',tr I that the dominions bcL'an to concem thern- 
selx'es ditettlx with foieiipi |)oli(w, having been content previously 
to leave the issues ef war ,md jH-ace in the h.inds of the British 
government. At the imi*erial uinlereme of T()ir (the term “ro- 
lonial” was disiontinued at the kjo; mei'tingb dorranion ]irimc 
ministers were, ttir the lirst time, admitted info the secrets of 
foreign |><Tli(\'. thoucli the Hriii-h gcxi-rnment was still unwilling 
to share with the ilominioms res|,ionsil»ilily lor it. The dominion 
eoN’ernments being more comerned at that time with contirming 
.uid advancing their separate national status than with devising 
methods of united action, in tht'y sucaeeded for the first 

time in haxing their owti represi'ntalives at an international con- 
ferenee ' a meeting on the suhjea of radiotelegraphy. This rec¬ 


ognition for external purposes of a distinction long familiar in 
matters of internal sovereignty was followed once more in igi p- 
14 in the Conference on the Safetv of Life at .^ea. 

The Dominions in World War I. —The outbreak of hostili¬ 
ties came so swiftly on Aug. 4, IQ14, that it was imimssilile to 
eonsult the* dominions, wdio, under the relation.ship I h(‘n <*xisting. 
bc'came belligerent.s automatically whc'U flu* Cnitc'd Kingdom de- 
(lared war. Co-oixsraling willingly, they placed their naval forees 
(the Australian flc'et and the units belonging to the other domin 
ions) und(‘r admiralty orders, and troops, si)Ocially rais(*d for im¬ 
perial service, under British command; onl)* in the last x’ear of the 
war did the Canadian expeditionarv’ force hnx'e some* indei>erul 
erne. At the time war began the populations of Canada, Austra¬ 
lia, New Zealand and South Africa together numbered some ??.- 
000.000 persons. 'I'he.se dominions raised n total of i,4(')o,3Ji 
mc*n for their anned force's which, besides participating in the 
great campaigns in Fairope and the near c'ast, serxed in Pacific 
arc'us and throughout Africa. Their total casualties amounted to 
50P751, of whom were kilU'd in ac tion or dic*d of disease*. 

In the earlier period of the war (he gox-ernment.s xvere too busy 
to hold the impc'rial eonferc-ncp. due under its constitution lo 
mc*et in 1015. Howex-vr, when David Llcyvd George succeeded 
As(|ui(h in u}i6 as British prime minister, the determination to 
sciLire greater efficiency in the conduct of (he war, and the more 
complete mobilization of the strc*nglh of the empire, led to the 
summoning of representative's of the dominions and. for the first 
time, of India, for discussions with the British government 
Meetings in t()I 7 and ic)i8 took a double form; on (he one hand, 
the* immediate issues affecting the xvar and the conditions on 
which peace might be made were debated at sessions of (he im- 
[X'rial war cabinet, while matters of secondary importance were 
dealt with by (he imperial w*ar conference. 

Rc*j>rc*.-enlatives of c'ach dominion, India and the United King¬ 
dom sc-rved on the imperial xvar cabinet, the British prime minister 
presiding merely as primus inter parrs. Although the dominion 
repre.scntatix'e.s agreed to cabinet resolutions fthere xx-as no joint 
responsibility) only on the understanding that they must lie ap¬ 
proved by their colleagues and parliaments, they were able to ex¬ 
press their views and thus, in some measure, to share in the su- 
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preme direction of the forces of the empire. However, final re¬ 
sponsibility necessarily rested with the Hritish jtovernment in view 
of the preponderant share of the burden of the war borne by Hrit¬ 
ish resources. Neverthelc.ss, the war cflort and sacritices of the 
dominions develo^ied a high sense of res])t)nsii)ility and brought 
recognition of the fact that the constitutional relations of the 
empire would have to be reconsidered at a conference to be sum- 
'uoned after peace was achieved. Repudiating the federal idea, 
the members of the 1917 session of the imperial war conference 
resolved in the famous “Horden resolution” that any new system 
must maintain “all existing {lowers of self-government” enjoyed 
bv the dominions, and recognize them as "autonomous nations of 
an im{X‘rial commonwealth.” 

The Versailles Peace Conference. —.Although the dominions 
were not recognized by foreign powers as indt'pi'ndent nations, 
their contribution to victorc’ was sucli that their claim to individ¬ 
ual re{)resentatinn at the peace conference of 1919 could not be 
itrnored. A com{)romise was. accordingly, reached. Under this, in 
addition to the Hritish empire delegation on which the* dominions 
might be represented from time to time on a panel system, Can¬ 
ada, Au.stralia, South Africa, New Zealand and India were also 
recognized, in their own right, as “belligerent [lowers with special 
interests”— i.r., the status of small states, as contrasted with the 
major {lowers, who h;id “general interests.” Newfoundland was 
omitted in \'iew of her .small {lopulation. The influence of the 
riomiiiion re[)re.sentativcs was of greater im{)ortance. however, 
within the Hritish em{)ire delegation. 1 'hey hel{X‘d decide W'hat 
attitude .should be adopted by that body, or, when .matters were 
loft to the head.s of the delcgation.s of the five great powers, by 
i'rime Minister Lloyd tleorge. 

Further corii'irmalion of “dominion status” fas it was now 
called) w’as mtirked by the form in which the treat)'’ of Versailles 
was concluded. I'hus llu* dominion cleh'gates received tlieir full 
powers to negotiate and sign sejiarately from the crown on the 
so{iarale advice of their r('s[»c'clive goiawnmonls: and, while the 
Hritish clelc'gates signed (he treaty for the Hritish enijiin? genc'r- 
all\’, the dominion delegates sigtied each for liis own dominion. 
Similarh', the dominions insisted that the ratitication of (he treaty 
should not be carried out until aiiproval of it had be<-n exfiressed 
by their fiarliamc-nts, and, after demur on the ground of delay, 
this demand w.as conceded by the Hritish government. The same 
procedure was ado{)ted in the international negotititions on sea- 
power in the Pttcilic at VV.'ishington in 1921-22. A similar Hritish 
delegation attended the conference, and the treaty was signed and 
ratitied sc{)ar:ilely by dominion representatives as was the case 
willi the treaty of Versailles. 

Membership in the League of Nations, —Still more im¬ 
portant was the decision taken at the rcT|uest of the dominions to 
secure them an inclepiendonl position in the League of Nations as 
created b>' the treaty of Vc’rsailles. This was done by including 
the British em{iire in the* list of original members, followed im¬ 
mediately by the dominions and India, ignoring the United King¬ 
dom altogether. The effect was to confer on the dominions and 
India for all {lurfxises of the League of Nations an international 
status apart from the British empire, w^hich was to be rei>resen(ed 
by delegates appointed by the British govemment. It was ruled, 
too, that the dominions were eligible for election to norijM-nnanent 
seats on the counc'il of the League, despite the fact that (he 
Hritish empire as such had a {lermanent {dace on the council. 
I’urlher recognition of the inde{ien(lent status of the dominions 
came in conferment of mandates directly on Australia. New Zea¬ 
land and South Africa, besides (host- conferred se{)ar;ilely on the 
Hritish em{)ire and on the United Kingdom. 

Imperial Conferences after World War I. —.Although the 
sense of “nationhood” had been greatly stimulated during the mn- 
flict, the conference of 1921 declared itself satisfied that no re¬ 
construction of imperial rt'lations was desirable. The value of 
the plan of conference, however, was strikingly confirmed at this 
meeting, for it was found possible to adjust (lie discordant views • 
of Great Britain and (he dominions regarding the renewal of the 
.Tapanese alliance by ado{>ting the policy which culminated in the j 
Washington conference and the treaties of 1922. ‘ 
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The Irish Free State was reiiresented for the first time at the 
meeting of the im{X'n:il conference in igj.y 'l lure it was agreed 
that treaties should uorm.dl\’ he negotiated and signed b> repre¬ 
sentatives of {larts of tile ein{)ire affected, and lliai it should he 
the duty of the government {nimarilc’ concerned to see th.it anv 
other government which was alfeeieil shcmlci be iiniteci to take 
part in thi* negotiation.s. 1.discussion at the contererue of the 
terms of {HMCC to be made with I'lirkey (ihe treaty of Lausanne 1 
led to an unfortunate niisunderslaiiding. for only re{)res<'ntativef. 
of the United Kingdom had {lartKifiaied in the negotiations {irior 
to the I'eace settlement. This failure' to abide by the {ireeeclents 
.set in negotiating the treat)- of \ c’rsailles and the Washington 
treaties was due solely to the attitude of other interc'sted {lowers, 
not to an omission on the {Kirt of the IJriiish govemment, but 
great exccfilion wa.s taken to it b)' the dominion reiuesenlatives. 
In Tg.’4 Canada made it dear that, whili- she did not olijeit to 
ratification of the treaty, Ihc' res{>on.';ihil!t>' for it. and lor the 
obligations whic h might be im{>osed on tlu' eiri{)ire under its terms, 
must rest with (he Hritish government onl\'. 'I'lie doctrine was 
thus established that the dominions would nccc{)l active obliga¬ 
tions only when thc'y had taken {lart in tlu' negotiations and 
agreed to their results. 

In confirmation of the fact that the dominions were now equal 
with (lie older and l.irger Hrilaiii “in stains, tliough not in stal¬ 
lin',” a new ofliee of secretar)’ of state for dominion affairs was 
created in Hn’5, (he colonial oflue in London hrmeforth being 
concenied onie with the nonself-governing i rown (olonies In ad¬ 
dition (0 business lonnecled with llie dominions, (he dominions 
office also dealt with that of the self-governing colony of Soulliern 
Rhodesia and fhe South African li'rritories f Hasutolanci, Hechu- 
aiialatid {trot ec I orate and Swaziland), and business relating to the 
imjH'rial conference. 

1'h<’ im[ierial (onference of 192b was one of (he most memorable 
held, for there llu' “jio.^ilion and nuitual relalion” of Great Brit¬ 
ain and Ihe dominions was discussed and a doctrine o 1 e(|uali(y 
and fre-edom delined as follows: "'rhey are autonomous com- 
iminitie.'> within the Hritish empire. e<iual in .status, in no way 
subordinate' one to another in any asjicit of their ciomc'slic or ex 
Ic-rnal affairs, though united by a c'omnmn allegiance to the crown, 
and freely associated as members of Ihe Ifrilish Cc'mrnonweallh 
of Nations,” 'Fhe conlcTence also dc'c idc'ci th.'il Ihc' old customs of 
"disallowance” or "reservation” of dominion li'gislulion by the 
king on the; acKice of liis Hrilish ministers—customs which had 
fallen into disuse—wore no longer c onstilutional .since the king, 
l)oing advisc'd on dominion matters by dominion governmc'nts, 
could not projierl)- be ach’i.sed against these govc'rnrnent.s’ vic'ws 
b\' the British government. 

The ini|ierial coiden'tu'e of 1930 aclo[ited (he* rejiorl of tin* 
committee which, since (he meeting of ici.'fi, had studied {iroposrds 
for giving Ic-gal effect to the fact tlnit ;dl limitations on the 
freedom of (he dominions within the' empire had been removed. 
The next ste{i was enactment 1 )\’ the* Hritish {larliameiit of the 
statute of Westminster (.\r«’ below). The conferc'ncc* also resolved 
that henceforth the king should appoint gov'ernors-gemeral onl)’ 
in consultation with the govermnent of the dominion concerned 
frathc'r than, as heretofore, on (lie advice of the Hritish govern¬ 
ment ) and extended existing tariff {irc fc'ic'tucs within the* enqiirc' 
for another three years, {M ncling further discussion of the sulijc-ct. 
at a sju cial conference. 

The last im|ierial conference to nic*et lic'forc* outbreak of World 
War II was that of i()-t7. No re{)r('senl at ive was sent to it by 
Fire (the name ado{ited that >’ear b\’ the Irish f rc'c State) nor by 
Nc'wfouncllaiid (whose dominion status had bcc-n tem|HirariIy 
sus{)c‘nded in 1934). but Southern Rhodc'sia and Burma were 
separately represc-nted for the first time. In view of the unsc'ftled 
slate of world affairs, more attention was devoted to considera¬ 
tions of empire clc-fense than to such subjects as dominion status 
and autonomy. For fhe first time, too, rc{)rc‘sentari\’es of domin- 

I ion legislatures met in London {irior to an inijicrial conference' at 
a conference of parliaments convened by (he Em{)irc Parliamen- 

j tary association. 

* The Position of Ireland.—^The as[iecl of the British empire 
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;is ;m intornial allianic of autonomnu*; states: was cniphasizrcl l)y ; 
(li<‘ in ig.'i of a fifx urnent cnlitlefl "Artnle.'. of Agreement | 

lor a 'I'n aiy tu twccn (irt at Britain and Ireland " It was i)rovidcd 
til.if the status of the Irish free State t therein recognizedj with¬ 
in the British eni|xre should he the same as that of ('anada, Aus- 
irali.i, N«-w Zealand arid South Africa, and th.il its position in re- 
l.ition to the inijieriai parharnent an<i ^overtitnent should he that 
of the Dominion of Canada. In the [);irliatn<>nt of the Irish 

]• ree Stale enatted aholilion ol the nc^uirenient that ruemlnTS of 
the Iced'^lal ure should swear an oath (d alleKiaiue to the crown, 
;md ended a|)peals to the (iidnial (ommittee of the* privy (ountil. 
The olliee of ymvenior-eeJieral the reiiresentafive of the crown 
in th(‘ lrl,^il (oust it ut mn, was done away with in 19,^6, and after 
the ahdn.ilion of Isdw.trd \'1II in lliat year the office of tfie 
I rowt) wa-^ re-t ruled to “e.xlernal ;m,soeial ion.'' The name of 

■ hare" was adopted m jilaie of “Irisfi f ree State" wiien a new 

( oust It III ion went itifo ette< I in at whicfi time the British 

ynivernmi til .‘-laled that ‘'they are [irep.ared to tre.il the ik'W con¬ 
stitution as not aflei I ine a f undameiil a 1 ail era' ion" in I he jxisit ion 
of Ifie (ounirx’ as .i niemher of the Biitish commonwealth of na¬ 
tions In tommerual relation; hare rel.ained her dominion status, 
in 1 9 cs ( om ludiiic; with the I’niled Kiiitnlorn a trade- a^^reemenl, 
iiivoBiti)' l.inti pieterein .aloiu,': the lines of those reached at 
(')ll,aw;i h\' other doiiiinii/ns in 19,^.’. 

In Care iheic is a ' represent.it ive" ol tin- c^overimu-iil of the 
I'luled Kiiutdom, lioidiiik' •' position anal<»koii.s to lliat of a hiKh 
(oinmi.ssiouer m other dominion.s. and likewise, l-hre li;rs a hikdi 
Ioiniius.sioiier iji London, ! rails.u tions heiiik' iondin led lliroukdi 
the dominions nilu e. Ihre tippointed diplomatic repre-senlatixa-s in 
the Cniled Stales, Sp.iin, I'lsime and Belgium, Italy, (fu- Valiean, 
Cerni.iiiv, I'orluk'.il .uid Swit/.erlarid, these- hearing' letters of cre- 
deiue- iloiii tin- kine; in eouiitries whe-re lOire does imt have a 
lek.itioii, Britisli amilass.adors or ministe-rs are re-sponsihle for 
Irish hllsiness. 

When (Ite.it Britain wen! to \sar with (le-rmanv in Ki.py Eire 
dee hired lieiselt neiitr.'il, arid (lernian and Italian ininisie-rs rc- 
imiim-d in Diihhn .alier the eonllnl de-xeloped into World War II. 
The i.ut lh.it I'.ue s dei ision to remain neutral wais fuli> aceepteel 
!)>' (lie- lest ol the ineinhei stales of the- British e'ommonwealth 
was a draslii demon,si r.il ion ot the reality of indepe-iulenl nation¬ 
hood whiili dominion sl.iius eiMilerre-d I’rote-clion of shipping of 
the- I’mle-d .\alions in the .\tlaniii was se-riously hamjH'red By 
huk ol the- use ol the liish ports of Col»h, Berehaveri and Loimh 
Swiil\', riu- tre.ilN- of In-1 h.ui pro\ ide-(l that the- l'nite*d King¬ 
dom should luaini.iin fones for the proteetion of tlmse [Kiris, hut 
by an actreemeni made in HyyS the ports and their defenses had 
lieeii traiislei red to l-lire. 

Statute of Westminster. —The' eeiual status eif tlie dominions 
within the- Brih.sli e ommoinve.dth ol ti.ilions, as de-hm-d at Ihe- 
impe-ri.il eonlcie-iue of uj-'' and e.vpre^seel in a draft of li'k'islation 

■ uee-pied hv (he- eonfereiue of was form.illy ai knowledcted 

hv the Brilisli pailiaiueml in h; u. when it en.ule-el the statute of 
West minsii-r. I'liiis, for the In si time, the- fact that no arts of 
the Brili^h [i.irlianu-nt ee>uhl extend to a dominion e.\ce|)t. with 
its own ( onseiit w.is kix en forma! e'.xpres.sion. and (he dominion.s 
were empowiTeil to iii.ike laws with extra-territori.il effect. Aus- 
Irali.i. New /.e.iland ami Xewfoumllami reserved the riRlil of rati- 
tie.ilmn of the si.ituti" of Westminster hv their own parliaments, 
.and in ie)[j .Aimtraha look this sle[> because of j)raiTical dithcul- 
ties in the- draflink' of iekisl.itior\. 

B>’ lej^i the dominions h.ul bi-eonu’ in law (juite inde[Hmclent 
states, fhoiik'h ha> ink' a common alle-k'iaiue to the British crown 
and in jirae tiee- bcink loosi-ly allicil with each otlier. They made 
llu-ir own laws, maim.lini-il tlu-ir own amied forces, devised their 
own tarills (which l'rc(|uentl\' hanni'd British trade), re'stricted 
immik'r.ition scvercK' (otlcn to the* exclusion of British subjects), 
apiKunti-d their own fem-ikii revncsi'nt.atives, and governed their 
own colouie's .and el('])e'nelcn( ics.as well as marulate-s of the League ■ 
ol N'aliems, Tile Cnite-il Kinedom, by this time, was governing 
onK a rclativ\-I\- small and diminishing [aart of the British ern])ire 

whuh could h\- this time- be describe-d more fittingly as the 
British ionmu>nwealth of nations. 1 


Migration. —The sparseness of population in the dominions 
affected detrimentally not only the rate of economic dev'elopment 
1 hut also the potentialities for .self-defense against aggressors. 
After eliminating (hose areas unsuitable for [termanent white set¬ 
tlement. the average densilc’ of fxepulation in Australia was found 
in 1933 to he 3 75 jK-rsons [x-r sej.mi., in Canada 7.:5 persons 
and in New Zealand 13 to the scj.mi., as compared with 483 
in the United Kingdeem and 701 in Pmgland prf)[)er. Added to the 
fact that dominions diseouraged migration when conditions were 
had with them, potential emigrants from Britain were loath to 
abandon advantages secureel to them hy provisions of national in- 
suranic. Nevertheless, young unmarried women and i hildren were 
aided in emigrating from Britain to the dominions hy several 
voluntary senieties; rmlably, a successful type of farm school for 
migrant children was initialed in Australia ami Canada by Kings¬ 
ley I-'airbridge (1 HKs-ig.:^ ), a former Rhodes scholar, who de¬ 
voted his life to (he work of the Child Emigration society. 

The British government afforded some financial assistance to 
the Selkirk scheme for settlement in Canada early in the 19th cen¬ 
tury and to the New Zealand Colonization eompany in (he r.84os. 
and .soon after ceHiclusion of World War 1 it aided the 1820 Me¬ 
morial Setlli-rs assoe iatioii, which sent colonists to South Afriea. 
In 1922 it went furtlu-r, by the Panjiirc Setlleiiu-nt act authorizing 
the subsidizing of sche-nu-s for facilitatitig emigration within (he 
e-m})ire up to a maximum sum of £3.000.000 a ye-ar: h.ilf tlx- cost 
in each instance was met l>y dominion governments or by public 
or private' organizations. In /937 the [provisions of the* m t were 
t-xte‘nd(‘d for a further 15 years and, though tin* annual sum w.i.s 
reduced to £1.500.000, state aid to cc) o[)eralink' agencies was in¬ 
creased Iroiu 50C to 75C ■ bi order to remove a deterrent 
to migration which had become im reasingl)- .^erious, Austr.ilia 
[lassed the State Insurance act, 1938, which enaliled immigrants 
from Great Britain to retain their lu-allh insuram c* and pension 
rights. 

Relationship to Great Britain. —While the British [kirli.i- 
tnent has ceasc-d to exercise any sort of sovereignty ove-r the 
dominion.s, the crown continued to be. in the words of fin- .statute' 
of Westminster, ‘‘the symhol of llu' free association of the mem¬ 
bers of the British cornmonwe.illh of nations." This utiity under 
one crown did not, howexer, im[)l}- any subordination on the part 
of tlie dominions to the ministers of the crown in Westminster. 
The personality of the .sovereign, too. was considered to be sec- 
c)ndar>' to the im[)orl.inre of the institution of mon.-irchy, as was 
evidenced at the time of the abdication of Edward VTIl in 19. 
when all dominion govcrnnients gave their su[)[>c)rt to the poIic>- 
of the British government. At the coronation of George VI, tlie 
following year, the monarch's oath, for the first time, mcnlionccl 
separately Canada, Australia, New' Zealand and South .Africa, for 
he had become, in law, the king of each of the dominions in¬ 
dividually. 

Appeals to the Privy Council. —Since the days of colonial 
government, there had existed a right of apfieal from British 
courts of law overseas to the judic ial committee of the [privy coun¬ 
cil (<;.r.). In addition to judges of the United Kingdom, dominion 
judges became in time eligible for ap|K)intment to the committee, 
and they sat from time to time. Gradually the right of such ap- 
])eal came, to he retained only in so far as the dominions so de¬ 
sired. Parc abrogated ap[)eals of all kinds in 1933. and that same 
year Canada forbade apjpcals in criminal cases, though i)rescrving 
that recourse in civil suits. In the case of Australia, appe-als 
lie to the privy council in all matters not concerned with the 
powers hitt'r sc of the states and the commonwealth. While New 
Zealand and Newfoundland retained the right of ayppeal in all 
cases, appeals from South Africa (which arc most rare) lie only 
from the appellate division of the Union's supreme court. 

Intra-Empire Representation of the Dominions.— The 
governor-general of a dominion occupies the same yxosition in 
the dominion as the king in Great Brftain, though prior to 1926 
he was also the rcjprcsentative, or agent, of the British govern¬ 
ment. As the representative of the crown he can ad only in the 
role of a constitutional monarch, and in consequence he does 
not serve as the channel of communication between the dominion 
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Fig. 4 —map showing TLRRITORIES HN BEACK) ceded by great BRITAIN FROM 1714 TO WORLD WAR M. THE 13 STATES FORMING 
THE AMERICAN COLONIES DECLARED THEIR INDEPENDENCE ON JULY 4. 1776, AND THIS WAS ACKNOWLEDGED BY GREAT BRITAIN ON 
NOV 30, 178a. JAVA. GUIANA. REUNION PONDICHERRY. HELIGOLAND. ST. PIERRE AND MIQUELON WERE GIVEN UP OR EXCHANGED AS 
A RESULT OF VARIOUS TREATIES BOTH POLITICAL AND ECONOMIC 


(‘niiiK'nt ;iiul (h;tl of (ircal firilain. Tiuli-r normal circum- 
.Matucs. the Kovi'rnnK'iU of the lulled Kingdom is represented 
in e:u h ol llie dominions by a hmh commissioner (in Eire h<‘ is 
styh'd “reinesental i\c” ). and likewise the dominions (iiu ludint' 
I'iire ) have their own hiKh lommi.ssionms in London. The latter 
lia\’e almost d:iil>' meetinijs with I lie .secretary of slate for the 
dominions, and the>’ also deal with the dominions inti’llitience 
department of the TJrilish foreign office. The respective domin- 
ion.s ;iLo have hiph commissioners or trade commis.sioners in 
their fellow dominions, comerned primarily with (juestions of 
trade but also with other matters as occasion may arise. 

Foreign Relations of the Dominions. —Canada, larcest and 
second strongest state in the Ameritas, was not represented at 
ran-,\nu‘ri(an conferences (nor were other Lrilisli territories in 
that reLMon). However, the recoEmition of the dominions as clis- 
lirict entities conceded in the treaty of Versaille.s led to the claim 
b>' Canada for separate diplomatic reproenlalion when* that wa:. 
desirable in her own interests—and primarily in the United 
Stales. lor \arioiis reasons, a Canadian legation in Washington 
wa>. not eslalilisbed for some years, and in the meanlime, in ip-’C 
the Clown accrc'dited a minister of the Irish Tree State to the 
I S. 'I'he first Canadian minister to Washington was aitpoinled 
n lOcO, and subseciueiitlc' the other dominions established their 
own legations in Washington (where India was represented by an 
;igent-geiu‘ral), as well as in other foreign cai>it.ds where their 
res[)eciive interests were of major imjiortanee. Where they did 
not ha\-e their own diplomatic agents, the dominions acted through 
British diplomatic channels. In only a few' instances do dominions 
maintain con.sular ofhees ir foreign countries. The first dominion 
consulatt' general established abroad was that opened in New 
^ ork ( it}’ in 1^.4 :^ b}- C.anada, its jurisdiction covering New York 
state, C’onnecticut and northern New' Jersey; it co-ordinated the 
work of the existing trade commissioner’s office and wartime in¬ 
formation board. In 1944 the C'anadian legation in Washington 
\vas raised to an embassy, the first such status to he accorded to 
a British deminion in a foreign countr\'. 

Treaty Relations of the Dominions. — In accordame with a 


rul<“ laid down by Lord Rijion in iSijs ;ind reafliniK’d in 1007 ]t>' 
Sir Edward (later ICiri) Crey, ain pelitical treaty inc’oh'ing a 
dominion was signed not onl}’ by a dominion but also by a British 
representat i\'e. Ilowcxcr, I lu* recogiiii ion of \iriiial dominion 
S()\’ereigril}' during and after World War 1 liad created a new' 
situation of (onsidenible im|)ortance, In (.'.in.ida (onleiided 

that her n'presenlative alone should sign a heal}’ with the United 
States regarding piT'seiwalion of the halibut fisheries in the north¬ 
ern Pacific (xean, for this would conform to lh(' practici* adopted 
in the case of the treaty of Versailles, in which ;i( knowledgmeiit 
wa.s first made, of I lie I n ;d\’-m;tking powers of the' dominions. 1 'hc 
British government demurred, recognizing th:il smh an act would 
constitute a precedent in the case of a bi-laleral trc-aly. but 
eventually acceptc'd the contention. 

In dealing with the (ieiieva protocol of 19:4 and flu* Locarno 
pad of JQ’q. the British government consulted with the domin¬ 
ions m.ain!} by t(‘legr;im; ;md, siiua* no ad hoc confcri'iuc could 
be held nor empire delegation formed, a cla-use was iiiscTtcci in 
the Locarno treaty exempting the dominions from their obliga- 
lion unless expressly accepted by them. Not one of them acceded 
to the treaty, w'hich included a British guarantee for the protec ¬ 
tion of France and Belgium and, in certain eventualities, of Ger¬ 
many also. 

In ic) 28 the general art for the I'acific .Settlement of Interna¬ 
tional Disputes (the Paris, or Kellogg, pact) w.i*- signed and 
ratified by the dominions as a grout). ‘‘Bo the London 

Naval treaty of ig.to; ratifications of the latter were* deposited 
in October on behalf of the United Kingdom and all dominions 
except the Irish Free State, and on behalf of the latter in De¬ 
cember of that year. Neither South ;\frica nor the Irish Free 
State were parties to the 19.^6 London Naval treaty; in this 
instance the other dominions did not sign as a group, Canada. 
Australia and New' Zealand, as well as India, signing sejiaratcly 
as individual treaty-making powers. Whihe the dominions did not 
I'xpress opposition to the [lolicy of appeasement toward Germany 
which culminated in the Munich part of 10.48, they were not 
expressly invoiced in the terms of the latter, or in those of the 
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,ulol;lii:atioIl^ loward Poland. 

Dominion Defense Policies between the World Wars.— 

Alihoiu'li the doiiiiniotis maintained only small defense forces 
alter World War I, plans were jrrepared for rapid expansirjn in 
the e\enl that th( > miehl laa r^riie once inmc' iiU'olved iu war 
.'scriitm rnilitar'. , n.i\al and air oflKC'rs from all the dominions 
^r.\(e])f lairer anrl trom Imlia, were .serrt to Irinpland for ad- 
vaiKfd traimm: at the Imperial I^eteme colle;.;e, whn h had been 
established ui I'j-'; Australia made her own mihlary (rainini; 
fa( ilities asailalile to the .\e\v Zealand lories, 'The Au.lralian 
fmmpermaiient i militia was mamiamed on a compulsory service 
hasis until iij.'i). Iherealler etiiistmenl beirip' volun(ar\ , ami a like 
chanye was made in i<7*o with itspeii to the New Zealand (c-r- 
ntori.il lotie. The I'aiiadian mililia was continued as a voluntary 
()ra,'ani/al loll alter World War 1 , but all mtde iiti^cuis of South 
Vlrna wcie liable to imclc-reo a tour-\'ear course C)f |H-a(e(irne 
training I'houidi onl_\’ about hall of those liable were in fact 
( ailed annuallv ). 

All domimoiis had .' iiiall air fon es. ami their na\al .strenpnhs 
were in some instances substantial. 'Idu roval Australian navy 
pioN idecl and maintained a scjuadion of ships, and in order to en- 
■aiie (lose ( o-opetal ion with the rowd mi\y, .shi()s and olficc-rs 
were noiinall\' exchanged. I’lom iip;o New Zealand h.id lier own 
'ea-c'oim.: naval loKe.s. ol'lKets tieim.; Irainc-cl in the roxad 
navv. The ( atiadiari ;m\v, wlmh hacl been in exoiemc- .since 
Myio, po.ssc' ad ,si,\ drsiidvei's pilot to World War II and hacl 
iiermaneiil. re-erve and volunteer O'scrvc- peratnmd tsouth Africa 
had a Seaw.ua! |)<'leme force for irroUation ol I'nion territorial 
w.'ilers with peiinaiieiit and N’olunleei personiud 

The Domirrions in World War II.—I'nlike the situation 
wlmh obtained at the outbreak ol World War 1 . Lire dominions 
were not brcniL-dh mlo the (onllict automatic allv when (Ireat 
Uritaiii dec lared w.ir on (iermany on Sejit j,, ip.vy for since en- 
ailment of tin- statute ol WeamitislcT thev had possesscal in law 
I he disc ref loiiarv power of eha I inc: to pal In i[>ate or of remainmtr 
neiitr.d I hen action.i h it no room lor doubt as to where' they 
.'lood. Without w,utilise loi apjuoval bv their jiarliamenls, tlie 
ycjv crnmeii! s of .Australia and New Zealand went to war w'ilh 
(ierinanv within a lew lioiiis of liriiam s declaration, liotli Can¬ 
ada and .Soiiili .\tiiia tided similaiiv' alter ilu-ir ic'itislttiurc's had 
taken the decision Onlv l.ire exercised lu'r untrtimmellecl dis¬ 
cretion in remtimmir neutral. 'I'he dominions exerted imslinled 
itfoils, ;ind in the dark (l.i>s titter I'r.iiice surrendered in ly.fo 
I’limi; Miiiislei' Wmstciii ChurthiU was able' to annouma: that “wt* 
htix c- received from all [ dominion | prime ministers me.ssupes 
louihed m the most moviny terms, in which they endorse our 
decision I to continue the wtiraloiu'l and declare themselves readx' 
to share our tortime.s and [»ersevere to the- end " Clearly, the llril- 
is|i Iommoiiwe.ili!i ol n,limns was stronuer tind more unified than 
It had e\er fueii, tiltordinvt tin ex.imple willioul ])arallel of the 
Iruiis ol N'oluiU.irv co-o^K'ration sleminiriK from comjiiete seif- 
|.',o\ einment. 

.An .AiisiI.ilian Imperitil force (of xolunteers) foueht in North 
.Airica, (iicc cc-. (dele ami M.iltixa ; compulsory military I rainini' 
wtts remstiiuled in iii.o) lor detense ot the commonwealth and 
let ritoMcs under its aul horiltind the Itcd’ence act. was 

.imcndccl in ic;.|; to iierinit (he use' of milititi idoiipside the vol- 
iiuteer nmts .mvwliere in (he southwest I’.u ilic tire.i. New Zealand 
.ilso resumed c ompulsorx' service for home- tic'fense in 1940. and 
supplied volunteer Irooiis for service in .ill camptiigns in the 
Medi!err.ine,in region .'south -Afric.in volunteer forces, rai.sed for 
sc'rviie ".mv vvlu ic in Xlru.i, " plaved a major role' in theldisl Atri- 
i an ctimtiaigns before joining the British armies in North Africa. 
After timc'ndinp h iu Itition c'ntulc'd in Ki.pt had iHTinilted South 
Alric.in troops to volunteer lor servuce iu iH>n-Atrican theatres 
of V.ir, lorces oi the I nion p.irticipater! in (he* Sicilian campaipn 
Ctin.id.i supplic'd troops on .1 voluntarv' basi.s for service in Great 
bril.iin as well .m in IceLmd, Gibr.dtar. the West Jndie.s and 
Hongkong, .ind Can.idi.uis al-o fought in Sicily and on the Italian 
m.imland. 

The niv.il fortes of the dominions, gre.itlv augmented, were 
oiter.ited witli those of the rov.il navv, lighting in all parts of 


j the world. The royal Canadian navy had more than 400 vessels. 

employed largely in the Atlantic, and in 1942 Canada instituted 
: its first dcstroyer-ftuilding program. In 1939 Australia, New 
I Zealand and (fanada joined Great Britain in a co-operative Brit- 
i ish ('ornmonwealth Air Training plan to train airmen in Canada, 
t this scheme sutiplemeniing programs also in effect in ifu^ rcsiaec- 
livc dominions. South Africa did not [larlicipate. electing to con¬ 
duct air training exclusively in her own country’. 

The dominions shared in the aid which the Cnited States con¬ 
gress provided through the lend-lc'ase act for those countries 
whose defense was considerc-d liy the president essc'ntial to Amer 
ican interests. Much neccs.sary ecjiiipmenf w.is sent from flic 
Cnited Stales to dominion forces in all parts of the world, and in 
I return the dominion.s, in common w'ith the- Cnitc'd Kingdom, jiro- 
vicled sufiplies and foodslufts in great variety to American troops 
and vesseks. Australi.i and New Zealand. ;is well as the Cuiited 
Kingdom, signed in iij.p’ “m.ister agreenu'nts'' with the Cnited 
Siate.s on the prim i[)l(“' applving to mutual .aid. which wa.s in- 
lendc'd to “promote mulu.illy .idv ,intageou-^ c'conomic relations" 
and “the bc'tterment of world-wide c'conoinic relations.’’ 

The four dominions at war, C'.an.icia, .Australia, Nc'w Zc'aland 
and South .Africa, r.ais«*d during 193(1-.}.’ well over 1,000,000 imai 
tor their armies serving overse.as (in addilion to home-cleleiise 
forces), thc'ir combined white iioiailations at that time.' being 
about 33,000000 [MTso’is of boll) sexes and of all age^, During 
the first three va-ars of war-—the jiericici ending Sc'pl. 3. JO,}:—the 
dominions incurred battle casu.ill le.s of loli.j.}! (tlie Ilritish em- 
jiire as a whole leaving 51.1,(193'. Df Ih's tuimlur, were 

known killed, 42.401 missing, ay.40.} wounded and 22,424 taken 
lirisoner. 'I'hese figures of casiitilties wc-re inexact in the break¬ 
down owing Icj tlie failure of the J.iicniesc.' government to nolifv' 
I h(' names and condition of (hose who had fallen into thc'ir hands, 
as rc'ciuired by inleriKillonal law. Casualties of the Cnited King¬ 
dom through the first three year.s of war numbc-recl 37.8,773 t 27s. 
.S44 among the armed forces, and a tnrther to;.’.(134 among civil¬ 
ians), c.xcliuling the losse.s of the merchant navy. 

Although no imfierial war cabinet w.is created in World War 
II. dominion jirirne ministers and other accredited rejwc'sentative.s 
visiting London had the right to la- heard in the British war cab- 
inc't in the lornuil.ition and direction of jiolicvc Dominion high 
commissioners in London were menihers of the Commonwealth 
Siipi»ly council (an outgrowth of the Kmi>ire Cle.armg hou.se), 
which (o-operatecl with the Combined Raw Materi.ils board in 
Washington, and also of the Pacific AVar council, set up in Lon¬ 
don in T()42. In Washington, niinislc'rs of the* dominions di- 
rc'clly concerned sc'rx'ed on the Pacilic War council, countc'riiart 
of the body in London, and S|)ecial liaison officers from the do- 
niinion.s w'ere members of othc'r organisations of the United Na¬ 
tions. A Canadian-.Americtin Defense commission was set uj) in 
i()40 to jilan for mutual defense of the' hemisj>here tind Canada 
also co-oiHT.iled with the Ibiiled States in construction of ;i high¬ 
way for military purposes through the dominion to Alaska. 

The trade and commerce, linancc' and educational {ivogress of 
the dominions tire discussed later in this article. 

B. THE INDIAN EMPIRE 

Ihe services rendered by the peojilc* of India in W'orld Wtir I 
and the emphasis itiid by (he Allied and associated piovvers on the 
princiiile of self-government hastenc'd measures for further In¬ 
dian autonomy. Accordingly the Govc'rnment of India act, IQ19, 
with the decliired intention of Ic-ading up by gradual stages to 
resjjonsible government, introduced a constitutional s\'stem known 
as dyarchy, bv which the field of government in the provinces 
was dividc'd into “reserved" and "transferred" subjects; the for¬ 
mer was to be controlled by the governor of a {irovince and a 
nominated cxicutive council, the latter by Ihi; governor a-cting 
with Indian ministers responsible to elected Icgislativ'c councils. 
■At the same time a mainly elected legislature was created for all 
British India; but the* all-India executive ftlw governor-general 
and council), w'hile acting as far as }M)ssil>le in harmony with 
this legislature, was nc 4 to he responsible to it but onlv to the 
Ilritish government and {larliamenL. 
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Government of India Act, 1935. —In u)’;, two yr;irs befori* 
it was required ti>' the att of iqi(), a statutory tommission (under 
Sir John Simon ) was appointed to report oi\ what further proRress 
could he made. 1 oIlowinK its recommendation in ig^to that 
dxarchy and “ttradualness " should be abandoned, three round 
table conferences of Indian representatives met in London to 
discuss further lepisialion. A new ((institution was embodied in 
the Government of India Act, I9S5- separatim; burma from India 
and giving full resiionsible go\’ernment to the proN'inces of British 
India (then increased from g to n n Als(t. for the lirst time it 
pro\'ided (with the reservation of defense and foreign aftairs) 
lor a federal g(,)\ernment of India rcsi)o!isible fo a federal legis- 
laluie ((jmposed of rcprcscntalives of both British India and the 
Indian slates. Since Hindus constitute the va-^l majoril)' of the 
elect(jrat<j in British India, fhe federal conslitulitan was di.sliked 
by the Congress [larty (largest and best organized poliliial iKirly) 
because seats in the federal legislature were reserved for repre¬ 
sent ati\(‘S of minority races and creeds. Likrwise, the Moslem 
league, second largest politic.d organization, feared llial their 
community of c)o,000,000 persons would become a i)ermanenl 
ininorily if all seals were oi»en to the election of an\’ canclidatcn 
wliateccr his creed, and urged creation of a Moslcmi state, termed 
“Pakistan.'' 

The proviiK ial portion of the act (that part applicable to Brit¬ 
ish India I canu' into force in the federal portion awaiting 

accejgance by a jiresciibed number c)f Indian st.ites, and min¬ 
istries were formed in all province^. In eight of these, alter some 
hesitation, oflice was takmi l.iy menibcrs of the ('ongress party, 
but the ('ongre-ss rninislries resigned in Sept, np^cj in protest 
against Britain's alleged inacleijuate statement of her post-war 
intentions towards India. Adminisiration was carrii-d on b\’ tin- 
governors in seven [iroviiues (an alternative ministry taking 
office in Assam), and eledecl ministries eonlinuecl to liiiiclion in 
the otlier three provinces; ministerial government vva.s also re¬ 
sumed in Orissa in 1(141 and in the North-West l-'rontic-r |.)rovince 
in icgRp When the \'icero\'s I^lxeculive council was expancled in 
i(j4i frcim 7 to 12 members, it conlained for the first time a 
majoriC' of Indian nonotficial memlic-rs—wlm lu-ld H of the porf- 
loiios. 'Pile number was increased to 15 in i()42. and one Indian 
memlier of the- enlarged council without ])orlfolio was ai>poinlecl 
that body’s represeiitali\'e with the Briti.sh war cabinet; another 
member also went to London as representative of the Indian 
slates. 

The Cripps Mission.—In J(.j 4 2 Sir Stafford Tripps, lord privy 
seal in the. British cabinet, visited New l>(“ihi to discuss with 
leaders of the main parlies and interests of India proposals pul 
forward liy his goc'erninenl with a x'iew to a final solution of 
political differences affc-(ting adversely Anglo-Indian relalicuis. 
'Phe British proi.»osecl lliat imnu-diately following conclusion of 
World War II there should be crc-aled, through a constitution- 
making hocK' elec ted b\’ pi'o'.’incial assemblies and containing also 
rc-presentati\’es of the Indian states, a new Indian union whicli 
would constitute a dominion ecjual in ever\' re.spi-ct to the United 
Kingdom and other dominions. The coii.stitution thus framed 
would be accelHed by (he British govermio.-nt subject only to 
two provisions: (1 ) any province which did not acceyit llu* new 
coristilulion might remain outside the- union; and (2) a treaty 
would be negotiated betweem the British government and the con¬ 
stitution-making body covering all matters arising out of the 
complete transfer of res})onsibilily from Briti.sh to Indian hands, 
and in particular the protection of minorities, but not restricting 
the pow'er of the union “to decide its relationship” to the re.st of 
the British cmy)ire (i.e., the power to secede if it wished). The 
British also proposed that, i^ending termination of hostilities, pro- 
vi.sion be made for “immediate and effective i)artic:ipation of the 
leaders of tlu; principal sections of the Indian {people” in the gov¬ 
ernment of India, under the existing cemstitution, for the organiz¬ 
ing to the full of the resources of India for India’s defense, and 
the continuation, for the yx'riod of the war only, of “control and 
direction of the defense of India.” These proyx)sals were not 
found acceptable by the various Indian groups and were with¬ 
drawn then by the British government, l)ut the latter subsequently 
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.-'lated that thev' would continue to stand bv the bm.id intention 
of thc'ir oiler. 

j The Indian States and Federation. —Tin po-nmn c'f the 
Iiuli.m st.itt-s in a po>t w.ir Indi.in union required the vnUiniary 
! ccm.sent of the ruling prince.s I'lieir telIiloru'^, one h.di the aia .1 
of India, are not part of British India but antoiinninu'. euIH!e^ 
under British proteitiem, and they are not .suhjeit lo British 
authoritv. The- le.iding .stales, having one-lourih ol liuh.d.s 
lation. are toniparable with many of the naliom of l.uiope .md 
the Ameimas in .size, resoun I's and the juogn ^.sive ch,ir,n t('i of 
their adminislr.it ions. 'I'heir rulers, speaking ihtough the lepn- 
si-ntativc- chandter of primes, made it clear be\ oiul the- possibilnv 
of doubt that they did not desire to stand in the w.iv cd India s 
political ireedom. However, as integral p.iiis 01 Imli.i they 
claimed that they, no less than British India, were eninled to a 
full share in jjolitical power witliout annulment or moditnation 
of their rights and authority unless bv llu-ir tree consent Wlum 
Sir Stafiord Trip|)S visited India in the chamber of primes 

reiterated to him the desire to to-uperale in framing a m-vv ca.m- 
stitution for India, but claimt'd that states not tinding it feasible 
to adhere should have the riglil to form a union of their own 
with lull .sov'ereign status 

India's Part in 'World War II. —r)es])ite c-ltmis made liy 
some- Indian poliliei.ins lo dissuade solciieis trom lighting and war 
vvoikers from working, Indians willingly look theii p.iit, 'Phe 
strength of (lie* niilitarv forees was increased trom less than 2(jo,- 
000 to nearly 2,000,000 men enlirelv’ by voluniarv enlistment. 
thri.'e-CBicirters of the added cost being liorne bv the British gov¬ 
ernment. The Indian army was increasing!)’ olViceied bv Indians, 
who were Irainc-d at. Dehra Dun military at adeni)' am.! at an 
additional institution opened at Mhow during the war. Lx( ept 
fora few technical in.st rin I ors, the Indian air forit*, greailv ex- 
patulc-d, was composed entirely of Indian iiersonnel. 'Phe loniii- 
bulion of the Indian states to the siucessful pi osec ut ion of the 
war was particularly notalile, all staU-s devoting their entire re- 
sourc(-s and energy to furthering measures lor defense’ ol t he 
count rv. 

Besides sc-rving in many parts of Asi.a, Indian troops, im luding 
tho.se ol the Indian stales, fought in P rance and, parti( ularlv . m 
Iritst Afri( a and (he middle- east. Indians perfonried hrilliaiillv 
in Lritrea and .\b\’ssinia, and parlic ii)aled in oix ralions in Irac| 
and Sv'iia. while for long tiny fonm-d the main bulwark of the- 
defense of P’.gvpl against aggression from Libva. Indian ]>iiots 
served with (he royal air force- in Britain, and the Indian air forcc- 
dc-lenclc-d tiic- lam) and sea frontiers of their own (oiinliy d'he 
royal Indian navy (until j knciwn as the roval Indian mariiK-i 
was cmj)lc»)(-d in ciperalioiis on the coasts of Italian I'..asl Alrii.a, 
fcnighl in (lie c-ngagenu-nls off Jav'a and p(-rformecl much escort 
and patrol work in Asiatic and western Pacitie waters j>ining the 
ihrc-e years (-ruling Sept 3, ig42. Indian casualties totalled loi,- 
g7(j. c ompri.^ing 3,2,SI') known kilh-d, S6,2<Sg mis->ing. g.i()S 
wounded, and 3.'23b knowm prisoners; Jajianese failure Lo notify 
the namc-s of those in their hands rendered cletaiU-d classifu at ion 
of casualties uncertain. 

India’s conlril>ution to the- war effort in the (-conornic field was 
of the utmost iiTqxirtancc. Besick-s supplving nirie-l(-nl lis c)f the 
military equipment needed at home. India sent lo the iniix-rial 
forces in Africa and the middle east, a large jiroporliori of their 
war materials and supplies, while Indian l(-(hnicians wen- trained 
in Britain for work in India’s expanded munition faclorie.-'. An 
Eastern Group supply council, set up in L>elhi in tgqi, comprised 
representatives, besides Indian, of the United Kingdom, Australia, 
j New Zealand and South Africa. 

India’s International Position. —Internationally, India en¬ 
joys, in form, (he status of a dominion. Its repre.sentalives. in 
I common with dominion prime mini.sters. were memlters of llie 
imperial war cublm-t in World War I and attended meetings of 
the British war cahinet in World War II, and like tlu- dominions. 
India became an original member of tlie League ol Nations. As 
was the case, too, with the dominions, India had a high commis¬ 
sioner in the United Kingdom and trade commi.'sioncrs at several 
places abroad In ic^qi India sent to Washingtejn its first min- 
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i i« r, d( sit;nal(‘(] atjfni-Rf'noral, and a like firsl. clii>Ii)niati(. envoy 
ot tfic I'liJicd .State- in India was lernied U.S. toinrni''Si()iier; an 
Indian also headed the Indian I’urchasini' iomrni.^sion in Wash¬ 
ing'! on 

The British Position. —lor vareinp; reasons, leaders of most 
political parties in Hritish India rejected the Crijips i>roposals for 
an Indian federal union. 'I'lie Congress party, dedininp to enter 
a national yo'i'erninent for prosetiiiion of the war, resoKaal in 
11)4 j to start ' a niass st ruykde on non-violent lines on tin. widest 
jcos'-ihle SI ale," and this al a time when Japane-*- ft>rtes were 
ealhered <m tlie trontiers of India, resulted in the internnient of 
Mofiandas (iandln and inan\' ot tier ('(ctittress [Kirly leaders. The 
Ifritisfi ),'overnnient (ontinued to stand hy its imderlakinj' to 
atcejet and implement any c onst it iit ion trained immediately after 
cessation of hostilities hy an elei ted body of Indians; should any 
jirovime ol I'riti-h India not ayree tcj the proposed constitution, 
India's independence need not to he impeded thereby, liecause 
that prov ince s itidc-jjc'iidc-m c; would lie recoynizc.al sc'parately. In 
olteriiiy lull self■yovernnieiit .after the' war, no reservation was 
made by the Hrili-li yovernnieiit as to Irulift remaining a member 
ol the- brilish c omtiioiiweall h cd nations. 

I he trade and commerce, tinani.e and educational j)rogrt‘ss of 
India ate discussed lalcT in this .article, and ,\'er, also, the article 
I M)1 A 

C. TERRITORIES WITH LIMITED AUTONOMY 

In addition to Newfoundland, whuse dominion status wtis tc-m- 
liorarily replacc-d iii ic)^.} by a government in commission, ca-rtain 
c ciiiiiionents of the empire have' degree's of autonomy Ic'Ss than 
111.It ot ;i (loniinion but grealc'i llian that of most c olonies. Soulh- 
c-m khodesi.i, till was adniinislered on (he line's of a colony 

bv the- Urilish .South Alrica companv; hut in that year, afte-r the 
tmaini.d claims cd the compans' had bc-en met by agrc'cment with 
(lie* lifilish gov ertimeiit, the territory was annexed to the crown 
ami rc‘s()C)nsible govciiimeiil w.is instituted. 'I'hc' |K»w'ers of the 
uiiicameial li'gmlaiure were liinifc'd toinihng the' inic'rests of the* 
natives, .uicl the crown maitilaiiiecl the right ol disallowing hills 
and .'issumeci cliii'ction of Soulhc'rn Khodc-sia's exlc-rnal aliairs. 
The* goveimneiil ol Ihirma, sc'p.iralc'd from lliat ol Hrilish India 
III hc'c.mie analogous to that of the ii Indian provinces. 

With certain very liinileci reservations, domt'slic allairs were 
placed in the* hands of ministers rc'sponsihlc' to an c-lc-cted lii- 
cameral legisl.i! utc-. AIUt icpti (he govc-rnor of Cc'vlou acted on 
the .idvice of a Ic-gi-Iaturc' elected for (lu- grc-aler part hy adults 
of both sexes .ind a iiuimlrv c ho-eli by that b(»cly; the- British 
government undcitook to grant full self-governmc'til undc*r the- 
crown. III .ill iii.iliet'- ol intern.il acimini'-lr.ilion, on conclusion ol 
World W.ir II U hile Southc'iri Rhodesia de.ds with the domin¬ 
ions oftice ill London, llic ie is a .sep.irate Burma office (conducted 
ill c on juiu I ion with the Iruli.i oltueb and the colonial office 
handles ihc' all.iiis of ('cylon. 

d'lie consliliition gr.inied to ('vinus in iSSg was suspended in 
tcj.ti alter serious disoiders haci occuric-d. .and ])ending rc'stora- 
(ion of the legislative' (cnincil. in which c-lc'Ctc'd mc'mhers were in 
a m.ijorilv, tiomiri.iled Cvpiiots assisted in the' task c»f .'idmin- 
islr.ition. l ull constitutional gove'inment on parli.iment.iry lines 
w.is en joved in M.ilta until whe n act ivc'pro-Il.ili.m propa- 

g.irida Ic'd to dissc'iision and rc-sultc'd in its susjx'iision Halt of 
tlu' membc'rs of .1 council of government cre.itc'cl early in icj^q 
were elc'clc'd, and the British gov c'tnmc'nt I.itc'r gave' its promi.sc' 
that ccHn|tlete self-govc'rnnu'iil wcuild be restorc'd altc'r cc'ssation of 
hostilities in rc'cognition of the lu'roism of the M.altese in the lace 
ot Itali.in .itt.uks in World War II. 

D. NONSELF-GOVERNING AREAS 

These' many diver.se units with v.crying constitutions can bo 
grouped because none of them t'niovs full resjHcnsihle govern¬ 
ment. .iiui in all ot tiu'm (c'Xcopt the Baham.is. B.irbados. Ber- 
inud.i, jam.uca and the' Lc'c'ward Isl.inds 1 the c'Xi'cutive can con¬ 
trol the Ic'gislaturt's in those instances whc're thev c'.xist In some 
case's the' governor .clone' has power to legislate Ivecau.se. ns at Cih- 
rallar. I he colony is little c'lse th.in a fortress or naval station, 


' hut more oUen heeause the population consisL.s almo.st entirely 
i of politically liackward jicoples. In other cases a legisl.alive coun- 
I cil or as.semhly exists, sometimes wholly noniinatecb sometimes 
partly elected, but tilwav s t except in the case of those lerriloric-s 
with restricted autonomy discussed afiovc') with a majoritv’ of 
ofheial or nominated mernhers through whom the exc'c.utive can 
keep control. These diverse stages in ])olitical evolution illustrate 
a comjilexity which exist.s, too, in other aspects of what is in- 
crc'asinglv rc'ferred to as the “coloni.il empire. ’ There are funda¬ 
mental distinctions bc'twc'en. for instance, tlie conce|)ts of Bril- 
i-.h colonial trusteeshij) and p;irtnershii>, lietween protectorates 
and protected states, between direct and indirect rule, and be- 
tweern mandate and dual nKindale. These differences in the theory 
of imperial relationship, in the status of certain components of 
the empire, and in methods of administration are considered 
below. 

Types of Administration.—As is tlu* case re.specting col¬ 
onies, the SLiiircme government of a protectorate is vested in the 
crown, though, unlike colonic's. the’ tc'rritory is not annexed to the 
British realm and the* inhafiitaiils arc* not British subjects but 
“jirotc'cted persons.” Bv cc)ri(ras(. [irotectc'd sbites. those in whic h 
the framework of the state survives intact, are .■ulminisiered in 
the names of ihc'ir rulers by British officials in some c.isc'S, though 
others pos.sess internal autonomy. The area and population of 
l)rott*c(orales and proteetc'd states are far greater in flu' aggregate 
than those of colonies. Throughout the colonial emiiire tlu* taxe.s 
raised in a Ic'rrilory are siU'iit in that lerriiorv' .'ind arc- not p.'iid 
to tlu' I'nited Kingdom; in fact, the latter makes c on.sidc*rabl(? 
eontrihutions from its own exchecjiier. rtiised by taxes in Britain, 
to meet tlu* e.x'iu'nses of administration and clc'vc'lopmc'iil --:is is 
l.'itc'r rc'latecl. I:b\c*cutive government is controlled in the cases of 
colom'c's and protectorate's, and that of autonomous protc'c Ic'cl 
states is supervised, through (he si'c rc't.irv’ o| state- for the 
coloriic's. with the I'.xception of Basutoland, Bee liii.inalaiid pro¬ 
tec tor.itc' and ,Swa/iland, whose .itTairs (and lliccse ol .Southern 
Rhodc'si.'i) are dc'alt with through the dominions ofiiccn 'I'he 
form the* government (.ikes in an.v given inst.ime di'iu'uds n]ion 
such circumstance's as the si/e of the tc-rritory am.! its iiojiula- 
(ion, and (he cultural Ic-vel ancl political t'xiierieiu c* of tlie in- 
h.ihilants, 

Melliods of administration of individual territorie.s .are dilTc'r- 
entiated hy (he Ic-rnis “direct rule'” ancl “iiulirect rule." l.'ndc'r 
the' system of dirc'ct rule the inh.'ibitants of a small territory or 
of a district of a l.irge oiu' are supc'rvisc'd dirc'ctlv b\ Ifriiish ol't'i- 
ci.als living in close eont.ict with tlic-m, usu.ilK’ exercising liolh 
executive and judicitd functions and frc'cjiic'nlIv lieing local rep¬ 
resentative's of all dt'partmenls of tlic' central governim'nt of the- 
unit. In the case of indirect nile, loc.il government, administr.i- 
liv(', judicial and legislative, is mainlv in the hands of tribal 
authorilic'S, British officials confining themselves, for the most 
part, to instilling sound primiiilc's of govc-niruent. 'I'he best and 
most suitable in indigenous culture is iirc'served wherc'ver .-cn 
advanci'd social slate rc'iidt'rs iudirc'cl rule' practicable, and in 
order to prc'pare the communitv for evc-nlual sc-lf-govc-rnmc-nt 
schools for (raining in administration }i.-ive fteen established for 
the sons of chiefs and others destined to liecome leaders among 
their |K'Oplc'S. 

Trusteeship and Partnership. —hToju the close of the 19th 
c'litury tlrc-at Britain reeogni/.c'd tlie jirinciple of moral n.'spon- 
sihility for the- welfare of backw.ird jic'oplc's, and in the a[)pliea- 
lion of this trustc'eshi}) millions of people in (he colonial enifiirc' 
have obtained security of life and property, and an even-Iianded 
justice, such as (hey had never known before. From this 
acknowledgment of tru.st grewv a concejit of the “dual m.mdatc” 
(j.r., the “twofold re(|uirc'mc'nt”). a ]irinciple descrilced hv its 
chief ex4>onent. Lord Lugarcl, as imi>lying (i) responsibility for 
the moral and mat'-rial dev eloiiinc'tit of the inhabit.ints of colo- 
Tiial territories, and (it) resjxmsibility for the- development of 
colonial resources for the benefit of tlu* world as a whole. At 
that stage in colonial administration the British gov'crnment ful- 
tilled its function as trustee by preventing the exploitation of 
colonial peoples and hy building up native respon.sibility for 





BRi riSH EMPIRE 


native Rovcnmient; but it limited iis fmaiu ial aid in that jK'riod 
to the i^uaranteeinp of loans for the buildinti of ports, harbours. 
rail\va>s and similar valualde assets. I’or other internal devrdop* 
rnents the colonies were to all intents and purposes dependent on 
their own individual resources. 

An innovation in constitutional u.'.aee was introdiufd by the 
creation after World \Var 1 of the mandates system, under which 
ionce[)t of trusteeship the adtninistration and development of cer¬ 
tain coruiuered territories wi're entrusted by the Leattue of Na¬ 
tions to individual victorious powers (,'.ce M\M)ATI'>. The terms 
of mandates assitrned variously to the Ifrilish empire, to thel’nited 
Kingdom, and to certain of the dominion'^, authorized the admin¬ 
istration of Nauru, 'rogoland, the Cameroons, New (biini-a, West- 
lun Samoa and South-West Africa as portions of the territory of 
the mandatory, subject to the observation of certain principles 
in the intf'rest of the inhabitants, and under obli^ijalion to report 
annually to the League*. 'I'ogoland and tluc Cameroons were re- 
s|)ective]y attached for admini.stration to the Gold Coast and 
Nigc-ria. Ilie others, in practice, having separate* adniinistratiems: 
I'aneeinyika, anotlu-r mandate*, was givi*n a constitution of the 
usual i)rotc‘etor:ile tvpe. In the* case* of rale'stine the* mandate 
was granfe*d subje*cl to the obligation, voluntarily assumed by 
(ireat liritain, of furthering the establivhme*nl of a heeme for the 
Jt'ws; efforts tf) carry this out we*re* de'le'ate*d lev the* irreconeil- 
able attitude eef the* leaclc*rs of both the .\rabs (who we*re in a 
majoritv) and the* Je-ws. t)n the* e've* of Worle] War 11 the Itritish 
g'eve'rnnu*nt submitted to the League’s ])e*rmane*nt ceemmission on 
mancl.ites a proposal feer the* e*stablishnu'iit within (e*n v’ears eef an 
independe’nt l’ale*stine* stale*, under tre*,u>' obligations with Gre*at 
I'.ritain, but consider.ition of the* plan was inte‘rruplc*d when the 
contlict broke out. 'I'lu* clauses of the I'alestme mand.ile* re*laling 
to the* c*stablis]imenl eef a national heenie feer the Jews dee neet 
ojeerate bcv'ond the* Jordan, and with tin* ajepreeval eef the League* 
eef Nations the* llritish govc*rnmc*nt re*eeegni/.e“el the* jnele'pe*nde*nce 
of Trans-Jordan. 

From llie* ceencept eef a trustee-ship feer territceries neet yt*t li(te*d 
feer self-g(evernmi*nl, Lritain catne* in the* eeeurse* eef yc*ars to view 
the* relationship rather as that of a partne-rshije Whe*re*as the 
former envisaged jerivate initiative* and not state* aetieeii as the* 
primary age*ncv in improving matc*rial and seee iai e cenditieens 
(lie latter is a rec eegniticen of the fact that it is a functieeii of the* 
state (in addilieen tee such re*spiensibilitic*s as maintenance of law 
and eerde-r) tee promote econeemic welfare, safe'guard standards cel 
living and lit the* I'ec-ople to geevern t hemse*lve*s. In adv.'mcc*d com¬ 
munities having rc*stricted self-gove-rnim-nl lhe*re is practically nee 
re‘cTuitnic*nt from Ilritain for e.xecutiv'c* .scrviec*s, and in other (er- 
titeeries, jeart ic'ularlv in .Africa, a large number eef the inelige-neeus 
inhabitants have bi*c*n e(]uippc*d tee heeld important posts in the 
administration and in the* judicial and triedical serviee-s. Threeiigh- 
out the coloni.'d emieirc* only 5.ceO(D-6.ooo eef theese in nublic serv¬ 
ice* have* been recruite*d in the* Uritish Isles, all others eef the 2>o,- 
noo so e'mplo>e*d having been beern in the ceeuntrie*s in which they 
se rve. 'Fhe admini*il r.it iv e (■x]ec*ri(*nc e tlius gained lias jereeved as 
valuable as, though lc*ss spec t.ic ular th.in, any in the jeeelilical held. 

Economic and Social Development. —Colonial agricultural 
departments afford instruction in seientihe farming, officials re- 
e ruited in Britain training thousands eef native subeerdinates in 
meedern met heeds. The* progre'ss in agricultural voe .at ional tr.iining 
was the subject of a spc*cial survey jiublishe-d in ley^y ('ll ALSO.. 
Colonial No. 12.4 ). Exie'nsive research to counle-ract soil deteri¬ 
oration in the colonial empire is carried on in London by the Im- 
i)erial Bureau of Soil Scie*nce, and in Trinidad hy the Im|K*rial 
('e)llege of Tropical Agriculture, and like foundations were estab- 
li^^hcd at Anabi, East Africa, and Kuala Lumpur, Malaya. Stepes 
to check cattle disease arc rigemously enforced, and anti-le)cust 
me-asurcs are snbje e t to a central cemtrol, p>lanning and infdrma- 
tion s('rvice.s ojierating in affected territories. 

The vast majority of indigenou.s inhabitants arc not wage-earn¬ 
ers, and no fonn of compulsion is applied to the recruitment of 
I.ibnur for private empiloyment. Among the-.*^o labour conventions 
of the Tntemaltonal Labour office ratified by Great Britain are 
th(* rf;r(ed Labour convention c>f K^i^cy and the Recruitment of 
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L.ibour lonveiition, 1 The eoloni.il olTiee in London emplovs 
a labour adviser, and a social services clc*partmc*nt deals with 
labour and other (|uc*.stions. Labour dc*partmenis exist m all tc*r- 
riloric*s wh(*re much of the i)oiHtlation is jiriv.itcly employed 
(labour officers being engagc*d, in some instances, Irom the lanks 
of British trade unionists), as well as labour advisory bo,uds com- 
4H)sed ecpually of einj>loyt*rs and workers. Glhldrc'u unde r 14 vears 
of age mav not be emplov-ed, and j)rotc*clive legislation ensures 
(*thc*r wage-earners adc*(iuate pay and housing, saii-guards for 
health and against aeeidenls, and worknu-n's comiH'usation. A 
(.'oloni.il Labour .Advisory committee, in London, tin* memlu rs of 
which include rejiresent.itivt*s of British trade unions, const.intly 
revi(*w.s labour conditions in all territories assoGated witli the* 
colonial oflii e. 

I)t*sj)il(* much ignorance and sonu*(imes pirejudict*, pnihlic health 
and sanitation measures raised the gc*n(*ra! starulards of life in 
the colonial empiire. In .•iddition to unending risiarcli into the 
taList*s of tropeical and sublropiial diseas(*s, nutritional surveys in 
tin* individual tc*rritori(*s were undt*rlakt*n pirior to outbreak of 
World War 11 . Medical instruction was instituted in all l.irge 
(enln*s. in some* instanc(*s up to the doctoral standard and in 
others for the* training of iuirs(*s, midvvives. pili.irmai ists, lieallh 
inspectors and hospiital assistants, d'own n*sid('nls w»*rc* ;>rovid(*d 
with imi^roved housing, jiure water supplies and drainage* and 
sc*w(*ragc* works, while in many cases rural communities received 
inslriKtiv)!! in agricultural, nu-dieal and educational subji'its 
through radio liroadeasting and mobihr cinema units. 

Financial Assistance. — Sinet* the total n-sourees available 
to many tc*rritori(*s from llu*ir own revt*nues w<*rc* insuiricit*nt to 
afford ad(*(pualc* t*.\iH*mlituic* on soii.il and (*conornii* serviecs, it 
became* nc-cc*.s.sarv that, as the ])rin( ijilc* ot piarlnt*rshii) evolved, 
the burdc*n be* assumed by (he British taxi)av'(*r. 'Fhe first pier- 
manenl financial assistance* to eolonia! territorii'S (earlier, thi*rc* 
had bec*n p>ic*(c*meal ‘‘grants-in-aid”) was initiated in by the* 

('cdonial ]>c*veloi)ment fund, authorizing (*x[>enditures up to Xi,- 
000.000 a yc*ar on schemes of local administrations within the colo¬ 
nial c*m|)ire for the devc*h»pment of agriculture* and industry. Loans 
and grants undc'r this measure w(*rc* limited to ca[)ital exiM’tidi- 
Inrc* for scTviees which the territories could maintitin suhse(|uc*nlly 
frcim their own ftjnds, but this restriction was swept avvav’ by the* 
Colonial l)evc*lo])nient and Wtllan* act, lu-IO- I'liis legislation, 
(*na(tc*d just aft(*r 1 *’ranee's surrender had le ft Britain aloni* in the* 
war tigainsl G(*nnany ami Italy, enahled ni()n(*y to be* spent on 
recurring (*x|)(*nditure, thus rejecting the condition that the* ter¬ 
ritories must be linaiicdaily self-suflK ient. The P>rilish (*x(he(|uer 
w.is authorized to (*.\i>en(l, on .sc h(*m(*s of .social we lfare in (he 
colonies, ])rol(*( (orates, |»rol(*<t(*d stal(*s and mandatc-s, ui) to 
X^.ooo.ooo p>c*r year for ten years, and allott(*d an additional 
annual .sui7i of X500.000 for research; if experic*nre should pirove 
(hat either (he total sum or the pxrioci vv.is insufficient, p>arlia- 
nu*nl could at anv time increase them. 

Despiitc limitations ini|'osed by war conditions, Key sc hemc*s 
wc*re being sp)onsc)rc*d under the act two and cene•cpuaitc*r ^c-ar- 
after its piassage, the largc'st eomprising; rimlc*ri)(*st control in 
d'anganyika; a veterinary training sc hool in Nigeria; realloresta- 
lion and establishmc*nt of village fuel supipdies in Cyprus; road¬ 
making in British Honduras; and land r(*( larnation, forestry de- 
velopaneiit and ecpuiinnenl of schools in Jamaica. The ]argc*sl 
numl)c*r of schemes undertakc'n were* in the West Indies, und(*r 
:he direction of a compitrollc-r, sc*nt from Britain, who was also 
British co-chairman of (lie Anglo-American C'arihbeari cagn- 
rnission. 

The Anglo-American Caribbean Commission. —Acquisi 
tion hy the Fbiited States of bases in the British West Indic-s and 
c'lsewhere off hc*r Atlantic s(*abc>ard in icj40, and her entry into 
World War II the following year, brought thcc need for close 
co-opM*ra(ion in measure's related to the common war effort. 
Associated with matters of pirotection in (he Caribfwan area were 
such subjects as economics, transpiort, health and communica¬ 
tions, and with a view to mutual solution of these common pirob- 
lems the British and United States gov'ernmerits jointly an¬ 
nounced on March T04.'. the creation of the .Anglo-American 
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( aribbrnn commission. ThouRh iackiiiK atlmini.strati\c ptjwers. 

tonmii^sion was in a jxisilion fo lacililatir ini»*nff)vrmnn*rital 
and iiitcrisland ak'n'cniciit, on basic matters. On the comini.ssion 
t-ai h (ouniry had tfircc mrmber.s, one ol whom was a to-c:hair- 
man; and a [x rrnanerit secretarial, with liritish and Amc*rican 
1 o-soi rotaries, was e tablislicd in Washimrtoti. Heside.s dcaliim 
with the [)art of the (.’arifjbean islands in the war, (he commission 
undertook lon^t-tenri studies relating to .such nialtcrs as the pre¬ 
vailing' one-( rop t“< (jnorny. public health and educational cjuesiions, 
and the greater uiili/.alion of fisliery re.sources. 

The Colonial Empire in World War II. —^Colonial forces 
served on all bat I Iri roni s of (lie emjiire \early 100,000 Africans 
participated in llie hiast Afti*an and Madagascar campaigns dur¬ 
ing ip.ji, Irnctps foniing Irnin \\'e -4 and I'.a.sl Africa, Norlliern 
Rhodesia, the Anglo-ligyptian Sudan and liritish Somaliland. In 
Rasl Al nr,in fone.s sailed tor India. Many olluers in l)o(h 
the llntMh arniv and (he ro\'al air tone were Africans. West 
Indians served with tfie armies in Hiitain and in the R A and 
lilso with the Indian army and the (.'anarlian fortes, and l ijian.s 
fought brillciritly at (iuadah ;iiial. 'blu' royal naw ami merchant 
navy, too, drew personnel Ironi inanv p.iri.s <d the colonial em¬ 
pire, iJuriiig tile three years ending SejiJ. 3, Irotips <»f llie 

(olomal ernpirt' sullered 3o,.Sgp tasuallies, this figure comprising 
1 ,.pcf killed, -M.s ;h missing. 1,499 wounded and 5,430 taken 
prist nier. 

'I'lie ( olonial einpiii' rendt'reil even greater servite in the war, 
however, as a source of foodstufls and raw materials, several 
hodies heing .set up to ensure a totrelalioii of sujiplv. Whilt“ sue fi 
t ireuinslaiu es as si/e and number ot population made it impos¬ 
sible tor all areas to be seit-siip|Hirting, imiiu“n'vt> elforl- were 
made in order that territories should not only supply I heir own 
needs liLit abo be m a iiosiliciii to e.xport large tju.ml itie.s of focal 
and o!her suiijilies With the loss of Ifutma ami .Malaya the output 
of rubfeer w.is inteiisilied in ('esloii, ami sources of wild rulclier 
were greatly tleveloped in Itrilisli Alrican leiiitoiies. brilish ilon- 
cluras ami lUitish (luiana. M.inv new indiisliial i>l.mls were built 
in various parts of the colonial empire, and llui output of mines 
was much increa.secl, in iKiriicular the* mining of lin in Nigeri.i, 
copper in \or1hern khodesia ami manganese in the (iold Coast 

Evolution in the Colonial Enipirt-** —As has bea n illusirated 
above, it became" the central pui'iiose of British colonial admin¬ 
istration to guide the people’s along the road to .self-govcTiiment 
within till* fraim‘work of the emjiire, huilcling up their social and 
economic institutions ami clc“Vc"lo[>ing their natural resource's. 
Some* lerntones ol the i olonial empire* obt.iined increase’ll though 
still restrictc*(l aiiloiioniv evc*n during the course of World War 
II, ami icmtinual sm.iller changes c’lsewltere tended towards the 
same goal of c*ventual self-go\ ernmc’nl, Communities were able 
to gain (*x|><‘ric*iU (* not onlv in aciniinist rat ton, as already men¬ 
tioned, but also in loc.il .self-government, and that in territories 
umler direct rule no lc<s than ill lho.se ruled dirc'Ctlv. Notably 
was this (he case in West Africa, where, in colonic's ruli*d directlv. 
main' numi^iliahtIc's h.td maiorities of electc’d Africans. In the 
stimulation ol social c orisciousnes.s roloni.d governments encour- 
iigC’d establislin>c*n( of c ci-operativc societies ami other organiza¬ 
tions de\ c’loiiing cjualities of leadership, and with colonial oilie r 
c'mlorsemc*n( the British 'bracli'S I nion congres.s Began to fo.ster 
tr.'uie umonisin in the* ccilonies (where, in i()43, the number of 
unions e.xceeded 300). 'Phe over-all direction of economic dc*vel- 
opmc'Mt was considered, too, of major importance. A Colonial 
Products Ke.seanh council, set up in London in 11143. concerned 
itself witli tlu* prouiremeiit of raw ni.aleri.ils for indus(r>’, and 
|Hite and apyiiied research in that diiection, and a Colonial Fe- 
s(*aich Adv isorv committee assisted the colonial oflice with regard 
to i.xcslwar prot.ileni^ of tlie colonies. 

The* 4K>licv of the British government reg.irding the future of 
the colonial empire was that, as stated in 1943, while rt'sj.xinsi- 
inlity tor the* ecemomic and ixditieal welfare of the territoriex 
must rc’inain ultimatc-lv with Crc’at Britain ami that country done, 
c lose (odix-ration with nc‘ighl>ouring ami fric*ndlv nations would 
he welcomed Llie gov eminent suL:ge,''ted c reation after (he war of j 
regional commissions to promote* tin* well-being of colonial tc'rri- ! 


lories, such commi.ssions comprising not only the states with colo¬ 
nial lerritorii9s in the region but also other state.s W’hich have ir 
the region a major stratc-gic or economic interest Each state 
would remain resficmsilde for the administration of its own colo- 
ni.al lerriiory. the {xctples of which would be associated with the 
work of the commissions. 

Bini.ioc.rexpiiY.—A. K. Zimmern, The Third British Emfnrc (1926) : 
t\. lE Keith, Respotnihlf (.overnment in the Dominions (2 vols., 19281 
and The Governments of the British Empire (1935) ; Ehe Cambridge 
Hhl(>ry of the British Empire (8 vols., 1929-36) ; 11 . E. E'.gcrton, .1 
Short Jlislory of British Colonial Policy (lu vv id. h\ A. P. Newton. 
1932); Cord ].Heard, The Diod Mandate in British Tropical Africa 
(193-2) and Eederntion and the Colonies (1941); W. Elliott, The 
Aexo British Empire (oj.P’); Ro>al Institute c)l' International Affairs, 
I he Colonial Problem (1937) and The British Empire: A Report 
CotS); W. K. Hancock, Survey of British Conimonwetdth Arlairs 
(^•c)l. i, 1917; vol. li, pt. I, 1940; V0I. ii, yet 2. 11141 ); Lord Hailev, 
An African Survey (2111! prtg.. 1930) and Place of the Colonies in the 
C ommonwealth (1941 ) ; (.!. Clark, The C'rov.'n C olonies and 1 heir His- 
tory (i93()) ; tSir J. A. K. Maniolt, The Evolutitoi of the British Em¬ 
pire and C'ommiorwcalfh (i(is‘ji, R. ib Steuait Treaty Relations of 
the British Coniinoirwralth of A'ations (0139) ; j. C, Smuts, Plans joy 
a Better World (104.*) ; W. E. Siniiiett, 7 'he British Cidonial Empire 
(i(j42) ; W. \. Elliott and H. Duncan Hall. The British Common-weedth 
at War (j 94 D- AV e also official yiublieation.s, such a- Statistiial Ab- 
str let of the British (Jversea Dominions, Report's (annual) c)f the 
v.irious territories and the Year Book of eacli doniinion ; biograyihies 
of the Ic'aciing iignrc-s in eniyiire history are a valu.dile source of in- 
lorniation. The Jourtud of the Parliaments of the Empire i.s a u.selul 
iccord of dehate.-- in dominion yiarliainents, wliik; yieriodicals which 
.dioulcl be c'onsultecl inciude 'J'he Round Table, a cjuai terh . and The 
Crinvn Colonist, (he only nmnliily covering the colonial empire as a 
whole. 

IV. TRADE AND COMMERCE 

The British empire i.s resiwuisihle for over :i t|iiarlc*r of the 
world’s food suj)i>l\. Its economic re.sotirie- are the greatest that 
have ever come umler the coni ml ol :iiiy single yiolilical svstein 
'Pile c’.vport.s ami imports of its si*vi‘rai constituents totalled 
12,324.000.000 in mtS While* the outbreak of \\'orld War II in 
Sept. T93() did not gn*at!>' afU'cl the trade figure’s for the year as 
a whole, its intliieme .should lu* k(‘pl in mind in anv* anaivsis of 
trade with European countries involved. 'Phe distribution ol 
empire trade as belwec’n inter-imperial and that with foreig.u 
countries during tne three years (*mling with the dose of 1938 is 
shown in I'able JJ. 
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'Pile* total value, over (he* same iicriod, of I hi* imj.iorts, exports 
and re-e.xport.s of the rnitecl Kingdom and of tin* rest ot the em¬ 
pire in three c la.ssil'uations. is given in 'J'able III 
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Tariff Preferencc«. —Although most self-governing colonics 
had accorded preferential tarifl's to the mother country after 1907. 
(irc'at Britain did not accord like treatment to the dominions, as 
thev had become, until iQiQ. A comprehensive svstc’m of tariff 
prc*ferences in favour of the dominion.s hecame* po.ssibk* after 
drc’.it Britain ahandoned he r historic fret* trade policy by legislat- 
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ing (he Abnormal Importations act, ig.tf. and the Import Duties 
act. ig3‘. An Imperial Economic conference met at Ottawa in 
iq^j, and the “Ottawa agreements" which were reached marked 
a new pha.se in interimperial economic relations, (ircat Britain 
made agreements with all (he dominions except the Irish Tree 
.“^tate, and with India and Southern Rhodesia, the term in each 
insi.ance being for fne x'ears. They guaranti'cd flu' entry free of 
dut\' into Great Britain of nearls- all produce from the dominions 
loncerned, though the right was retained to impose dutie.s on 
dominion eggs, poultry, butter, chee>e and otlu r milk products 
after three vears. Britain also undertook to impose new duties 
on certain foreign goods, and to regulate' (luaniiti\fly the im- 
I)orts of meat from foreign countries. 'I’he dominions, on their 
part, gave increased preferential margins to Great Britain over a 
range of products, and the\' also undertook that tlu'ir tariffs 
should “be based on the principle that protective duties shall not 
exceed such a level as will gi\c' I’nited Kingdom jcrodiuers full 
opl)ortunit >■ of reasonable comiet it ion on the basis of the relative 
cost of economical and effuient production.” Tlu- agrec'ments also 
wideiu'd the area of prefc-rences accorded by the domiruon.s to 
British colonies. Idiesc' arrangemc-nts betwec'u ('.real Britain and 
other [larts of the empire met with little* faxemr in foreign coun¬ 
tries. where thc'v were considered a xiolation of Ihc' urnoiulilional 
most-favoured-nation jtrinciplo. Ilowex’er, in the view' of the 
Brili.sh commonwealth the several countries constituted a single* 
('conomic group, the trade relations ot which could be dc'termiiu-d 
without affecting commercial tretitles already eoncluded with 
foreign countries. 

Indi.'i denounced her treaty in 1936 but retained its provisions 
until ig.yg when a new' one* was concludc-d, and on expire of all 
Ottawai agreements in 11)37 the}' wore tc'mpor.arily c‘xtended. C’an- 
ada, however, made* a new agrecanent with Gre.it Britain to rc*- 
jilacc' the former one, and in 11)38 Eire came within the jirovisions 
of im[H’rial prefc-rences. Otlu-r trade- treaties of importance to 
emj)irc‘ trade wc-re also negoti.ated by Great Britain with foreign 
countries. |)rincipall>' with certain Eairopean industrial countries 
and with the United States. In view of negotiations with the 
latter. British and Australian represeiitativc-s met in London in 
j(;3S and decided that “while strongly adhering to the principle 
of preferential trade within the c-mi)ire, it was desirable (hat each 
countr}' should from time to time entc-r into trade agreements 
with foreign countric-s in order to make an c-ffectixe contribution 
to (he expansion of internation.il tr.ide.” After the Unitc-d States 
and Great Britain concluded an agrec-ment in Noxa i<)3.8, it bc*- 
caiiie necessarx' for the othc-r dominions, and India, to as.scnt to 
modifualion of certain of the Ottawa agrec-ments as thc-n exoTl- 
ing. The terms of (he agreement xvitli the United States, which 
xxere applicable both to the United Kingdom and to the colonial 
em[)ire, provided that quantitaiixe regulation of imports should 
not be imiiosed on any of a spe-cifu-d list of goods exceiit in con¬ 
nection with a government measure to raise the domestic price 
or labour costs of the article. VV'hile the L-’nited Kingdom abol- 
i.shed tile duties on foreign wheat and lard, increased the cjUola 
for hams of the United Slates and lowc-red olhe-r cluli«-s, the- 
United States made substantial reductions on cotton jiiece and 
linen goods, and high grade linc-iis. The.sc tariff comt-ssions made 
by the United Kingdom wc-re highly imiiortant as marking a re- 
xcr.sal of the tariff policy initiated in the- early 

Even aftc'r adoption of impt-rial preference, wide arc-as of the 
colonial empire continued (lie system of free trade, including 
those subject to (he Congo Basin treaties, in parts of West 
Africa, and the mandated territories. ImiHirial preference had j 
not proved in practice to be wholly sati.sfactor>' to many of the | 
piarties concerned. Manufacturers in the dominions and India 1 
disliked the preferential duties accorded to British products ‘ 
while they were endeavouring to build up domestic markets of 
their own, and British farmers were discouraged by the free im¬ 
portation of dominion meat and dairy produce. The British 
government, too, as xxell as the dominions, finding that imi)erial 
preference did not succeed in providing a sufficient market 
within the empire for their home products, were unable to make 
mcjst-favoured-nation trade treatie.s with foreign countries with- 
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: out first .securing the assent of those other members of tin- 
; commonw'calth whose preferential iwisitions would he affected. 

I GREAT BRITAIN’S TRADE WITH THE BRITISH EMPIRE 

Erom the middle of the icilli renturx', manuf.icturing actix-it}- 
j became the distinguishing mark of the e( oncimii lite ol a con¬ 
stantly growing number of nations The greatlx- incre ised output 
from the world's fiictories during World War I was still further 
augmented in the succeeding years, when Gre.it Britain found 
herself faied with irnreasingly seriou.*' cnni;v*tiiion in all (he 
markets ol the world. .As a result, those countries whidi took 
Great Britain's manufactures and sent in exihange r.ixx materi.ils 
for her industries and foodstults for her urban poinilalion be¬ 
came essential to her Welfare d'hus the nuest im]>ortant aspeel of 
empire Ir.ide was its compleincntarx' natvire. as opposed to the 
competilixe trade which char.ictirizcd tlie exihange bclwei-n 
Great Brii.iin and those tountries xxliidi xxeie her industrial 
rivals. 

Composition of British Exports to the Empire. - British 
external trade is ofi’u ially i lassitied under three 111,1111 he,ids. 

ft) food, drink <iiul lob.icco, 

(j) Raw materials and articles inainix' uiimaniil ai t ured. 

(31 Artides wliollx' or main!} m.mutacliireil. 

Great Britain, as a jiredominantlx- manufacturiiii; nation, xvith 
nio.sl of her skill and capital lockexl up in highlx' siied,ih/,ed in- 
xlustries, must be espeiially ini crest ed in the extent ot markets 
overseas for the artides xxhollx- or mainly manulai lured Erom 
the .standpoint of national sodal xx'dtare. it is the oulinit of 
highlx- inanufac lured goods requiring I lu- (-mjilox’ineiit ol the 
highest degree of national skill xvhich mu.sl be eiu ouraged. The 
xalue and proportion of (he main (lasses of the exjiort track.- 
and the prindjial groups of manufactured goods exi»orted to the 
empire in 11)38 i.s shown in 'Table IV^ 
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Composition of British Imports from the Empire. —d'able 
V give.s (he value and proportion of (lie m.tin groups of (om- 
modities imported from tfie empire in 1(138. Neaiix' half the 
total imports of Class 1 , food, drink and lobacio were oblaiiK-d 
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from the empire, and in iIk- case of a number of e-senlial goods 
the iiroportion was eonsidcrablx’ liigher—vxli(-,'it and flour (wo- 
ihirds. mutton and lamb four-fifths, butter just over on(--half, 
and sugar two thirds. The empire supplied Iwo-fifths of imports 
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f)f ('l;is-, II, raw maicn.ii-- and artHlfs ni iinls- iinnianufat turcd, | Kirmdoni Kr«-atcr than that with the rest of the world. Based on 

and here also in the (aa- oi a numix'r «)f key (omniodities tiu- ; the tiKure.s for hj^S, or for n^3H-39. the i)ercenlanes of trade of 

[)ro[)ortion was e\'en Imtlier asooI and rulther over four-fifths, ; tin' (.oniponents of the empire between the United Kingdom and 

and non ferrous )n(:t,d> and serris and nut^ for oil over one h;ilf. | other (ountrie^ is as indicated in Table \d. 


I'Acn in t'lass 111, rnanut.H t ur(‘d goods, a significant amount, 
ts.n'^ioo.ooQ fjr jj Ui of the tcital was ofciained from the emiiire, 
principally non-b iroiis metals lor furllier manufacture in British 
lactones, Jiaper, and other metal good.s. 

W'hde Britain's trade has alwac's been far more with non- 
empire than vMth empire coimfric-s, the dominions, India, and 
what is convenient 1\’ knov,n as the colonial empire likc'wise trade- 
less with the Enited Kitigdom than with ofbi-r countries d’he 
onlv exception as a purchaser is hare, rathc-r more than half of 
whose im]>orts corne from (in-at Britain. Almc^st all hares prcai- 
mis tc)o, arc- sold to (ireat Britain and in addition to hare-. \e\\ 
/(•aland and Australia fia\e an export trade- with the United 
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Much the prcator part of Britain’s oversea capital investments 
lias not pone to the buildinp up of the empire but to foreipn 
lountries As of i')4S. onl>' 15'^ of the total cai)ilal invested 
in Canada, for instance, had come from C.reat Britain, and of 
i v-40-000’000 nominal capital fnmi Creat Britain iinested 
abroad in 1Q46, no less than 147:.coo,000 was inxested in one 
foreign country alone- Argentina, British investments in the 
tolonial empire amounted to only /C54,444.000. less than 8C 
of the total sum iiu'csted. 

Besidi's Eire, Australi.a, Nmv Zieiland and South Alrica main¬ 
tain particularly dose trading lonnections with (Ireat Britain, and 
(onstiiule the largest empire m.irket, .-\t oni- time India had been 
Britain’s largest lustomer, while in later \ears there was a 1 on- 
sideraiile increase in the British exjmrt trade to Malava and 
( ywlon. Owing to the immense economii influiMit t“ of the I'nited ^ 
Stales upon maghbouring (ountries, the .American group of em- ; 


pire tountries, jxirticularly Canada, was somewhat h'vs affected 
by the imperial aspect of trade than other parts of the emiiire. 
Canada remained, however, an imjioriani niarkei lor Creat 
Britain, buying jier head of [lopulatmn ele\en times tlie wilue of 
British goods purcliased by her more powerful lu-ighhoui' Though 
the territories of British faist .Africa cover a larger area t h.m 
those in West Africa, the dcwelopmenl of this gioup did not 
proceed so far. and the Milume of exports ol Creat Britain b\- 
the time of World War 11 was onI\' two-tifths that of West 
Afric a 

TRADE OF THE OVERSEAS EMPIRE 

Australia m.iinlains a larger voluim- of imports and exjxirts 
than either New Zc'alaiul or South Alriia, and the cnmiiioii- 
' wealth’s trade vsith eminre countries, apart from Britain, amounts 
: to about one tenth of the tol.il .Alter W’orld War 1 , .Austtaliati 
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iiiil>(jr(.s from Britain and the empire as a whf)le declined, partly 
owinK to a postwar in(rt:a..sf of noncorn|)eiitive irnf>orfs from the 
I nited Slate\ su( h as t>eiroleum products, aiid partly to the ex¬ 
pansion of Australian factory produdioti. especially textiles, and 
iron and steal, ecrl.iin classes of which inevitably competed with 
Ifntish ex|K>rt trade Before World War II Australia drew from 
(ireat Britain the lollowmK iiroiaortion^ of her major imirorts: 
tnai hiriers' (Hot eleiirical), 4i_'//r ; car chassis. 32',''d.; art silk 
pieic yoo(B, :.■//, ; and paper. 41'; 

Tlioiicdi the value of it- trade o. not as c'reat as that of citfier 
.Australia or .South Alrua, Xew Zealand inaintains the closest 
toinli \‘.ith the trade (d tireal Brit.iin and otlii-r c-rnpire coun¬ 
tries. After the bei'inniny of the 20fh ((mlury New Zealand’s 
export tr.ide yrew very < onsiderably in volume, next to Britain 
Australia beiny her iarcte-it empire ctisfoiner. Of her princijxd 
imports, 40S cd the mai hitierv (not el<-ctrical), of the 

diuy' and ( lieinii al'., .'S',' ol piintinp paper and 400 / of silk and 
art silk came ironi (ii'eat Bnl.aii, 

In 194S s; (ireal Britain held ;i rather smaller .share of South 
Xirica’s fiade tliaii did New Zealand, and a c om iderably less 
,sli;ire cd the union's export tt.ide After World War I there was 
'•(ime decline in the [>roporlion ot South African ex|)orls ^oin^' 
to countries within I fie ernpirc owinjr to^ a divcr.doii of South 
iXfrnan produce from the United Kingdom to Pajropc'an coun¬ 
tries, paiti( ularlv I'rame and (lermanv Only ir/'i of the motor 
ears imported into th(‘ union in the years immediately jrrior to 
World War II came from (Ire.it Britain, and less than of 

her {taper siipiilies, fuit she drew from the niotlier louniry almost 
fio'; ot her iron and steel recjuirenients and sUf of hc'r imjiorled 
1 lot liiim. 

The remarkable expansion of Uariada's exports after World 
War I was based on the exploitation of lic'r vast resource's ol 
sedtwood timber, nonferrous metals, and hvciroelectrie power on 
the proces.MM^ of which larve t.iclories manuiac turine for export 
were buill uji. t'anada sold to Biiiaiii more than .-die bouydit Iroin 
lier, and bourtlil more from the Ihiited Slates than .she sold, and 
her ex|iorls pi markets of the British emi>ire as a whole were 
appioMmalelv twice her imports from the empire. A marked 
feature of (, anadian exporlint: in the vears immc'clialely jirecedinc; 
AN'orld W.ir 11 v\as the yie.il im rease of tr.ide wiili Australia 
|)urmK the hitler tonllul U.in.id.i bcMigiil Ironi the United States 
twice ,1s much as bebtre, and jviiii cash for it. and supplied 
Britain, without p.iviiienl, twice as niucli as she* fornierlv sold 
to liei, 

/\ ((insidetidtle pro[)ortion of Uana(ia’.s ex'jHtrts to overseas 
(oiintries is shipjiecl bv wav of the United Slates, ('anadian 
{'rams, lor exam{»lc', aie Irc'ciueiitK roulc'd throuydi tlii' ladled 
Slates in liond, most of them le.ivinK U.iiiada with the Unitec^ 
Kmitdom .is llie sL.ited destination, and at the same time United 
Slates y'rain is routed lliroucdi ( amid.i and .shipped from Mont¬ 
real. l.,.ir{:e (luaiilit ie.s of pr.iiu shipped to Ureal Britain by way 
of the United Si.ites ;ire, howc'ver. I,iter diverted to other Ivuro- 
{tc'.iii or ovcr'o’.e. count ries, and some i^ taken out <d' bond for 
(oii.siimplIon In the Uniiecl Sl.ilc". Pure li.isc's in bonded markets 
in Ure.it Brit.iin, Uerm.inv, Belgium and I'rance are included in 
Uanadi.m impoii'. tiaim those ccimitries. but arc* not im luded by 
those coiirilric . in rxiiorts to U.inada, 'I'he practices illustrated 
al'ove are not, oi coui.se' n-stricii'd to Uan.idian frade. and for 
sue li K.isoim the ic^] lec 1 1 \c' cenmfrie's’ >-|.i(isf i( s of the oriitin and 
destination ot [irodmt^' are trecpientlv wholly at variance. These 
f.icls liav(' a lie.iriim on the' halites in Tables Vll and VTIl, which 
show tile external trade of ccnniHments of the British c'lnjrin'— 
{trinciisd arliiU's, countries ol oriuin or dcslinalion, and value— 
as recorded in the .S'/abS,P'( a/ .Ibstruc / /or //ir British Empire, 
>’.V ( H M S.(U. 1 

Afier ndoplion ol a proic'< tiicnist [lolicv iii British India in 
Itritish {iroducers, \vlio had lormerly supi>lied the bulk of 
India's manuf.u Iured poocU. were ihi' chief sufterers as Iiuli.i’s 
iiiduslrie.s ware- built U{) behind i.irifi walls. Between icp4 and 
icpp) the Indian import of Lanc.islurt' cotton poods clro{>ix*cl to 
li'ss tb.in om -twi'lfth of the total of ,t ({uarler of a ccniurx' earlier. 
()llu'r British e,\iH»rts to India declined similarly, and with the 


aid afforded by tarifts, India created a preat steel industry and 
the larpest sinple unit rnanufacturinp steel in the British empire 
(the Tala Steel works;. In 1938-39 Britain took 34% of all 
India’s exports, .and was by that [x'riod buyinp more poods from 
India than she sold to her. While Great Britain remained India’s 
best customer and supplier, the United States reached second 
{)lace, olitaininp one-fifth of India’s total trade in 1941-42 as 
compared with only 7^^- in 1938-39 (e.V{)orts risinp from 8.49k 
to 20U . and imports from to 20'/, 1. These fipures do not 

lake into account larpe quantities of goods, such as motor ve¬ 
hicle's. plant and machinerv’. irnfiorted from the United Slates 
for the purpose of military operations in World War II. 

Durinp (he ujth century govcrnmf'rits of the colonial empire 
were concernc'd jirimarily with the securing of order and justice, 
leaving economic develoiaucnt to private entc'riarise While the 
West Indian territories lost their jirospc'rity as the sugar industry 
declined, such areas as Malav;i and Ucvlon prosyx'red through 
the development of the tin, rubber and tea industries, while 
elsewhere, and notablv in trojiical Africa, cocoa cultivation and 
mining brought prospc'rity. ITior to World War 11 onl>’ 27''/ of 
llie imports of (he colonial emi.'irt' (ame fn.im (fn'al Britain, and 
that country took only tb'; of (lie exiorts. The United .Stales 
was By far the best customer of the colonial empire, which was 
brought within the scope of the; track' agreement of 1938 be- 
Iwec'n the' United Kingdom and the United Slates for thc' {iro- 
motion of mutual trade. The natural resource.s of large area.s 
still remained undevt'lojHid, Imwever, and tlu'refore {.muvision was 
made in the I'olonial Develojiment .ami Welfare act. i()40, for 
funds from the British Irea.Mirv to stimulate, inter alia, industrial 
expaii.sion in the Colonial empire. 

Biiti.KK.k.vi'Uv.— L. ('. KnovvI('‘i, The Eronnmir Ih'velopmvnt of 
ihr Hrittsh Over.scu.s Empire (vo). i, ^nd eel., 192.S, vol. li, iiiao, vel. iii, 
iO,c(>': . 1 . H RichardMin, Ihilhh Ehonamic Eereiyji I'nliLV (ii;3()); 
H. J. 'r.i-'vra, IVorld Tnulnt^ Sy.teni\ (1030^ ; I' Jbnh.irii, Llreat Hntiun 
uttilrr Eroteit/ini (i(;4i I, Sir Man I’im, }• i>ii.irn hit nnd h'.i nnoinK His¬ 
tory (if the Afriran Tropiral Territories (11)41), H. Kil/fiatric k. The. 
British Empire in Auslnilni: An Economic llistiny, (1441) ; 

C. Kreidor, The A nyJo-A inerii an Trnde Avieement 1 Slndv ol firilisli 
and Ameniiiii Commert ial Policies, t 1 qiq Nalion:il Insti¬ 

tute of Ivconomic and Social Rr.search, Trade Kecjdatio>is and Com- 
mereial Poliey of the Vnited Kingdom (i04.U- Bublu at ions of H.M. 
Slatioru'iv Office, including Imptrinl Economh i'onferenre at Otlaiva 
(inyj), Staltstiidl Atistrart for the British J’.nipirr, njjo- nyS (i()U>) 
and Eionornic Survey of the Colonial Enipiir (annua!) See also Year 
Books of thc v’urious dominlotis, publication- ot the Inqieriid Ec'o 
nomic Uornmittec and League of Nations’ Statistieal J'ables relating 
to British and Foreign Trade and Industry (annual). 

V. FINANCE 

Before considering each dominion, India and thi- colonial em¬ 
pire separately, certain broad facts must be st.ited. Each unit 
of the c'mpire imjtosC'S and ccdlects its own taxes, and is free to 
use the proceeds for its own needs. No taxes collected in over¬ 
seas territories po to the British cxchecjiier. The dominions and 
India are free' to borrow' money where they like, hut are en¬ 
couraged to go to London by the' f.icl (hat their lo;in.s rank as 
“trustc'e securities” in (ireat Britain, and so command a better 
price. These cciuntrics are free (o maintain such tariffs as arc^ 
thought to be necessary, subject (o (he (c'rms of (he Ottaw'a 
agreements, even against Great Britain. While the dominions 
take their share in the burden c)f imperial defense, thc' apportion- 
nu'iil of the cost as between them and the United Kingdom is a 
matter of informal arrangement rather than rigid law. 

Canada. —The unit of currency is the Canadian dollar, which 
weighs re; 8 grains, nine-tenths line gold, and thus contains 23.22 
grains of gold. British and United States gold coin are legal 
tender, but in practice nevc'r emerge from the bank.s. 

(Jn March it, ic)(5, the Bank of Canada, established by an 
act passed in 1934. began busines.s as a central or bankcr'.s bank. 
The capital was $ro,100,000, and all of its stock was vested in 
the' dominion government. It regulates the statutory cash re¬ 
serves of the chartered bank.s. which are required to maintain 
not less than of their deposit liabilities {>ayahle in Canadian 
dollars in the form of deiiosits with, and nob's of, the Bank of 
Canada. The bank also acts as thc fiscal agent of the dominion 
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of Canada. Bank of Canada notes, whicli are legal tender, arc 
the main source of paper money in Canada and were intended to 
become increasingly so since the chartered hanks (which fomaerly 
issued their own notes) gradually had to reduce their note issues 
to of their paid-up capital. 

The commercial hanking system originated from the needs of 
Montreal traders in the first half of the iQlh century. Unlike 
that of the United States, it is ha.scd upon the branch banks; 
the 10 chartered banks, most of thc-m [Assessing their head offices 
in the east, between them cover the countr\'. No attempt is 
made to segregate the country^ into districts, as is done by the 
tederal reserve system in the United States. The Canadian banks 
have been compared, with some justice, to the Scottish banks. 
In ig4.s there were 32 bankers’ clearing houses in the dominion. 

tjeogruphical inlluences and the (.’anadian tariff led to the 
investment of large (juantitics of Ameri( an c apital in Canada, 
and many industrial undertakings passed under American con¬ 
trol. After 1U30 there was a reduction in the value of U.S. in¬ 
vest nu-nts in Canada, as a result of the redemption of Canadian 
seiurities owned in the United Slatt's, changes in the values of 
equity investments in Canada, and otlier factors. In 1937, British 
and foreign capital inve.sted in Canada amounted to $6,7()5,ooo.- 
000. of which $3.932,.100,000 was invested by residents of the 
United States, $2,084,800,000 by residents of the United King¬ 
dom and $147,800,000 by residents of other countries. Tor 1937. 
Canadian capital in other countries was estimated at $1,757,900,- 
000; the largest part of this, about $i.o97.()oo.ooo, was invested 
in the United States, $40,900,000 in the United Kingdom, and 
$f) 1(^400.000 in other countries. 

The total estimated national wealth according to the dominion 
bureau of statistics at Ottawa was $31 ,.779.000.000 in 1929. and 
$2s,7()S.ooo,ooo in 1933. 'I'lie KjJ'; c-siunatc.- i)resents a picture 
at the jxiak of pro.'jperity, wherea.s that of 1933 retlect.s the writ¬ 
ing down of values resulting from the prevailing hn.incial depres¬ 
sion. No further estimate was published between 1933 and the 
outbreak, of World War 11 . A Foreign Exchange Control board, 
set up in Sept. 1939, had the power to licence imports and exports 
of goods, currency and capital. Tlie net national debt for the 
year ended 1039 w-as $3,152,559,314, equal to a net debt per 
capita of $317.09. The cost of Canada’s tmancial part in W’orld 
War 11 is retlected in the comparable figures for 1942, wluch 
were $4,045,221,161 and $351.55 respectively. 

Australia.—An important factor in .Australian finance is that 
the country is new and rapidly developing. There is a certain 
(livi.sioii of powers between federal government and state govern¬ 
ment. Customs and excise arc re.ser\ed to the commonwealth 
government, though individual states ha\'e definite powers in re¬ 
gard to other forms of taxation. Both governments iinjxisc in¬ 
come tax. 

Until the world economic dcjircssion of 1930 there was virtual 
parity betwexm the Australian v^ound and the pound sterling. 
Suljscqnently the value of the Australian L clejirecialed steadily 
until at tlu' end of 1931 it stood at 309^ below the old sterling 
parity. Later it rose slightly and w'as stabilized at 25% below 
its former par value. 

The Commonwealth bank, which controls the note issue, under¬ 
takes the responsibility of regulating the .sterling exchange. The 
statutory note reserve is 25% held in g(dd or English sterling. 
English sterling was defined in an amendment to the Common¬ 
wealth Bank act in 1932 as “currency which is legal tenejer in 
the I'nited Kingdom,” and includes, inter aHn, bills of exchange, 
and secured advances maturing in not more than three months. 

Raf)id development and the burden of Australia’s share in 
World War I necessitated the frequent raising of loans, many on 
the London market, and during the postwar years there was an 
impression in London that Australia was overborrowing, largely 
because at that time the commonwealth and each separate state 
had independent borrowing powers. In 1927 the Federal Loan 
t^ouncil was created to co-ordinate Australian loan finances, and 
two years later the federal government assumed the liability of 
yfates to their bondholders. On June 30, 1940, the aggregate 
debt of (he commonwealth and federal state.s was officially given 
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ns ii.341,054 (,2:750.763 borrowed intem.alh, £5.16.4116 in London 
and £43,795 in New York). Miuh of this im.mey was reine.senteti 
!)>' remunerative assets such ns railways, harl>our^ .md other 
pulilic works, so that the total debt could not be calk'd e.\^es^ivc; 
nor war', it fruitful to compare it with the national debts ol old 
countries, which often represent pa;,i and unreimnu iat i\ e e.\- 
penditure. 

Australia is well provided with banks. Besides the (Common¬ 
wealth bank there were, in 1943. i(> other banks, including two 
state government institutions, most of whidi oiH-rau- in all llu' 
states of tlie caunmonwealth tuid in .uldiiion ni.imi.iin London 
branches. 'Die Commonwealth Sa\ ings bank, cre.iied a sei)aialt' 
department in 1928, conducts all savings bank business in New 
South Wales, (Jueenskind and Western Aiisirali.i. Elsewhc-re 
llu-re are pricatt' .savings banking in.stitnlions. On (line 30, uj.to, 
the total savings Ixinks deposits in llie comnionwt .dtli amounted 
to £23<t.953,s42, representing £.53.7 per (lead of the iiopulation. 

Although Australia has a siilisiaiit ial iiuhislry, she depends on 
her primary exjKirt industries wliose thirl outlet is (.re,it llrilain, 
and the maintenance of adecjuatc sterling lutuls in London is a 
jirime concern of tlie financial authorities. 

New Zealand.—Prior to Dec. 1(129, no distinction ^\:ls made 
between the currency of New Zealand .and steiling, for e\c h.ingo 
was conducted on a basi.s of virtual parity. I'he iN.Z. depre¬ 
ciated gradually after lluit. date until £110 N.Z. was wortli £100 
sterling, and it remained at (hat level till J.in, 1933. when the 
goveinmeiU li.xed the rale at (hat figure. With the establishment 
of tlie Ki'servc Bank of New Zealand, wliieh began to lunction 
on Aug. i, 1(134, tfie control of the note issue was transferred from 
th(' trading banks to the reserve bank, and that inslitulion main- 
luined the exchange rate at £125 N.Z. to £100 sterling In ic)3() 
an ameiulnu'nl to the act creating the reserc’e btink abolished the 
suliscribed private share capiltd of the inslitulion, which liecame 
state owned, and further important clumges were made in 1939. 

'I'he trading lianks, of whicli there were six in 19.13 (lour of 
(hem jnedominantly Australian instil ut ions) are re(|iiired to 
maintain with the reserve litink a balance of not less than j'/a 
of their dc-niand liabilities and 39b of tlieir lime lialiiliiies in Ni'w 
Zealand. Ke.serve bank notes are legal lendi'r up to any amount, 
and the reserve bank is required to ni.iintain a minimum resc-rve 
of not less lh;tn ,’599 of tiie aggrt'gale amount of its notes in 
circulation and other demand lialiililit's, (hough tin- minister of 
finance is emimwered to vary or .siisi>end this rtciuiremeiil 'I'he 
term “reserve” itulude.s gold coin and bullion, sterling exchange, 
(oui|>rising dejxi.sit.s at the Bank of J'inglaiul, British treasury 
bills of not more than tliree months iinexpircd (.urrc'iicy, bills 
of ex< hange bearing at least two good signature's and of not more 
than three mouths unexpired currency and iic't exchange. 

New’ Zealand’s prosixjrily r]ei>cnds on her primary industries, 
whose chief outlet is the ex])orL market of (ireat Britain. New 
Zealand’s financi.'il problem is bric-fly the adjustmc-nt of her in¬ 
ternal price .structure as circumslames demand so as to jxTrnit 
her c'xiiorfs to nic.*et the cost of imixirts and the charges of tlie 
oversc-as debt, the bulk of which is domiciled in London. (Jn 
March 31, 1941, the amount of New Zc-ulaiul's public dc'bt 
domiciled in London stood at £158.371.589 (45.32 '9 of the' total). 
while (he dc;l)t held internally was £1(90,176,386 (54.439: ), with 
£879,600 (0.2599 ) domiciled in London. 

Fluctuations in llie prices of sudi primary products as butler, 
chee.se, wool and meat impo.se at times considerable strain on the' 
rescTves of sterling funds, the level of which coiistitiites an im- 
ixirtant financial and economic barometer for (he countly. '"I’liis 
liecame apparc*nl at the end of 1938, wlum New Zealand’s over¬ 
seas assets fell to £N.'Z. 7,000,000, and New 'Zc'alaml h.id to in¬ 
stitute a system of exchange control and drastic imiMirt restric,- 
tions. Twelve months later net overseas funds h.ad increased to 
nearly £N.Z. 16.000,000, and in Dee. 1942 readied over XN.Z. 
40,ooo,(X)0. 

South Airica. —I->om the standpoint of pure fmaiue. South 
Africa is .sharply distinguished from (he rc'St of the empire. Since 
the bulk of the world’s gold is iirodiued in the union, gold ship- 
ment.s pos.sess a different significance. Cold, in fact, must be 
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r(-K‘irflc<l ns ori(' of (he staple products of (he ic^uiitr), and it^ 
relation to the rncjriey and exc liariKe markets judged accordingly. 

One of the rmisi important e\'<-nt^ in South Africa’s financial 
hi.tcirv' after the elate oi thc‘ uriion ( 1910 i was the toundation ol 
the South African Reserve' hank, which wa-- set ii)> in icy?i. It 
rt semhles in many respects tlic- American I'c*deral Reserve hank. 
It is prim ipallv' a hank of issue and was triven the* sole ritJiht for 
j s \c‘ars, sulijeit to renc'wal, to i..sue notes. The hank has a 
c apital of L\.000x^00. Kvf ry hank transac tinj^ husines.s in the 
umcai is ref|uirc ci tej liold reserves halames in the reserve bank 
ec|ual to at least 10%', of its demand lialcilities in the union, other 
than notes., and of its time lialiilities to the' public of the 

union. 'I'he reserve fund havimt reached the statutory maximum 
ot Xi ooo.cjoo, dec lared m t jirolits in excess of a 10% dividend 
to shareholders arc' paid over tci tlii' yovi:rmnc*nt. 

'J'hc' unit of currc'fic v is the' pound (South African), and from 
tlic' rc'storalion of the tmid standard in (hc'at Britain up to Sept. 

tlic' cvclianye vas at jiar. Soiilh Africa maintainc'd yold 
l»anl v up to lilt' end of ic;^’ d his catisc'd the pocind sterlint' lci 
de pic't lalc' until, at the em! of icy^i, Xioo stc-ilintt was worth 
cuilv ly.' .S..\, ’I’liis damayed C'xpott trade', sfimulalecl imiKirts 
and also caused a lliylit ol hinds to London. Worse still, the 
South At tie an Kcdd producer rc-cc iv c'd only .S5.V. ])c'r ounc'c* of "old 
in hi', own currc'tu}’, although the slerliny price' was up lo i JO.v. 
.\l the end oi Soulli Africa rc'-c'stahli'fic-d parity with sler- 

liny at /'iocj sty ior X 100 S..A. Tlic' rc'lic'f was immc'diate. d’he 
tact that ycdl producc-rs yol the full jerice (which, bv Seid. ic;U;. 
had risen to 1-y.i.c i made it iirolilahle to mine' low-yrade ore, ami 
so increased the* total yoUi output and added lo the union’s 
inectme. 

V\'lic'n World War If broke out in ic>;>9. and sterling dc-[)rc- 
cialed ayainsi the dollar, the' price of yold rose to hcS.v. jcc'r 
ounce. 'I'hc' South Alrican yov I'rnmc'iit impoundt'd as spc'c iai 
taxation the maryin bc'tvvc'c’ri 150V and itcS.v. pc'r ounce. In ic).;.o 
the- "(iolcl Mine's Sjic'cial ('ont iibut ion,” yic'ldiny ajcproximatc'ly 
(Ik* same' rc'vc'ime, was suhsiitutc'd for this spc'cial taxation. As 
a c onsc'(|U('iu c', by amc'nclinc'nl to tlic' Ivmc'ryc'iu’v l''in.(nc.e rc'yula- 
lioiis, dated Any .v. producc'is wc-rc' paid (he full market 

value* of llic' yold on tlic' day of s.de, thcuiyh thc-y had to bear 
the reali/.afion charyes. (lold production reached a nc'W pc-ak in 
icrjo, with I.},o.p),so? tine* ounces. 

Ivven bc'loic' thc' found,Piori of tlu' n-serv'e hank, l»ankiny in the 
union was well dc'velc)|H'cl. 'riie leadiny tommc'rcial banks arc* 
the' Stand.irci Bank of Soiitli Africa and Barclays (Dominion, 
(“olonial and Overseas), ■whose' hc'acl ofticc'S are in London, and 
the Ne theilands Bank of South Africa 'Lhc' lu-ad ol'lices of tlic- 
latter wcTc c's(alilished at .Amsterdam, ]»ut alter the occupation 
ccl (lie \c'l herlancls by (he* OcTiiians in ic).jo, a con(rollc*r exer- 
cisiny (In* powc’rs of the* dirc-c(orate fuiutioued temporarily in 
Sonlh Alrica, haviny bc-c-n appointc'd bv the union treasury. 

Like' the other dominions, South Africa used to be a well- 
known boi rower in London, whc're South Afric an loans coin- 
mancU'cl a hiyh rei>utation. At (lie* end oi March jc)4i the national 
public dc'bl stood at X,yO.<)c;7..’1 5. of which Xc)S,i41.579 ( .u).:*;; ) 
had been raisc-d extc'rn.dlv-, almost exclusively in London. In 
1C),pH, however, the union yovc'rnmc'Ut disc ont inuecl borrowiny in 
the London market, and as a rc-sult of certain vestiny o|H*rations 
in I9.[? the London del it of (he union yovc-rnmeni was reduced 
to a wry low (lyurc-. 'Liu* total funded clc-bt at the end of March 
i<).lt amountc'd to X.toi ..^tis.so? and the tloatiny debt was 1,^4.- 
7 ^1,71;.;, the aver.iye rate of interest for all loans beiny (),v. (h/. 

I'ndc'r the eiueryc'tu y t'mance reyulations promulyatcd in Sept. 
Tfj^c), (lealinys in forc'iyn exchanye were subjected to the control 
of the- union treasury, d'he three principal commercial banks 
were appomted as authorized dealers in I'xchanye, and the South 
African Resc-rve bank undertook yeneral supervision of exchanye 
(ransac lions. 

India. —Idnancial conditions in India are yoverm'd by several 
imiHinderable factors. 'I'lu' first is the fact that India is not one 
homoyeneons nation, but consists of ?o or 30 jx'oples. Another 
is (hat yold and silver ate (he traditional form of wealth, and 
their accumulation is stimulated by definite religicms beliefs and 


ceremonies; hi-nce the ahsorfition of the preciou.s metals by the 
Indian population. Superirnposc'd on these is the influc'nce of 
London as the c liief financial ami traciiny link between India and 
the outer world. Thus in India the modc-rn complexities of trade 
and exc hamre- exist .side by side with the- most primitive methods, 
and the- bankiny, currency and financial system ha.s to lake ac¬ 
count of lioth. 

The unit of currc-ncy is the riijn e. A lakh is 100,000 rupees, 
written K.s. 1,00,000; and a crore is 100 lakhs or Rs. 10.000.000, 
W'ritten Rs, 1,00,00,000. The silver rupee wc'iyhs onc' tola (iSo 
yrains), and its fineness is one-hall silver and one-half alloy. It 
was reducc'd from a linene.ss of elevi'ti-lwelfths silver and onc - 
Iwelflh alloy by an ordinance datc'd Dc-c. 20. i()40. Silver rupees 
of elev«*n-tweltlh.s fineness were demonetized, the last ceasiny to 
he legal lender on Nov. i, 194,3. DovcTiiment of India one- 
rujic.-e notes were j)ut into circulation in 1940: they are leyal 
teiidc'r in India for tiu' jiaymeiit of anv amount, and are deemed 
lo be included in the expri'.s>i()n ‘Tupec' coin” for Ihe purposes 
of the Reserve Bank of India act. Rc'ctvc' bank note's of dc- 
nornimitions uj) (o Rs. ro.ooo an* also leyal tendc'r in India. 

Until 1H93 India was on a silver standard, the exchanye rate 
of the rupee beiny dependc-nt cm the price' of silvi'r. 'I'o avoid 
(he emliarrassiny nucluaticms in the rate of exchanye with yold 
sl.'Uidard connlries, which were caused by the fall in the price of 
silver, it wa.s decided (c> c lose f fu* Indian minis to the fre-c* coin¬ 
age' of silvc*r. brotii then until World War I the lurit'e was main¬ 
tainc'd at i.v 4c/. gold, or Rs. 15 to llic' sovc rc'iyn, by the otter of 
the sccrc'tary of stale* for India to sc'll hills on India without limit 
of amount at i.v, -Uc/, per riijic'c' and ]i\' the sale of drafts on Hie 
secrc'lary of state, when the need arose', at a ])ricc.* just below 
I?. ,3'"’a2</- The standard thus evolvc'd was known as the* gold ex¬ 
change' standard. 

While- this standard was in operation the- pc-oide of India were 
gradually bc-ing educated to liu' use of ])a])er currern y, which led 
to a steadv increase in the note circulation. 'I'lic' lirst issue- of 
governmc'iit c urrc'iicy notes dales back to iShi, Imt (lie note issue 
remained small until the last decade of the icjlli cc-ntuiy. Uov- 
ernnu'nt eurre-ney notes were frec-ly convertiblc' into silver riipc'c-s 
and, for this purpose, a “jiaiier curre-ney rc'seiwe” was main¬ 
tainc'd. 'The Indian eurrencA' svslc'in was ]nj| lo a sc-vctc (c'st in 
World War 1 . Wlic-n (he price- of silver rose (o unprecc'clc-ntcd 
lic'iylits it became profitable lo melt down rupe'es for sale ct;' bul¬ 
lion (a practice* which is not illegal in India). Thc-re was a keen 
dc-mand for Indian exports, and (hc*re were exceptional disbursc*- 
mc-nts on behalf of the British yovernment. Confrontc'd with tlie 
dilTuulties. (he authorities allowed the riipc-e to bre-ak loose- from 
its am horn ye at r.v. 4c/, and to rise in value as llic [irice of silver 
rose. The rate of exchanye rose rapidly and reached 2S, 
(stc-rliny) in Dec. iqk). 

An attc'mpt wa.s made in 1920 to fix (he rale of exchanye at 
2X. od. gold and thc'n al 2.v. od. sterling, but the foni-s that had 
drive'll the rupc'C upw.ircls vve-re now operating in (he reve rse di¬ 
rection: silver prices \»'ere falling, governnu'iit could not con¬ 
tract the currency fast enough to keep pace with the fall in world 
prices, and the* trade* balance had turned against India. Control 
was abandonc'd in the autumn of icjzo and the rupee* was left to 
find its own level. After a descent to i.?. .3c/. in 1921 it gradu¬ 
ally recovered to i.v. (id. and was stabilizc'd at that level by the 
('urreney act of ic).-*;. .-Xs (he Unitc'd Kingdom had, by then, 
returned to the yold standard, the rupee was again virtually 
linked to gold. 

The Reserve Bank of India was establi.slied in 1935 as a cen¬ 
tral liank with the sole right to is.s-nc bank notes in Britisli India. 
Thc bank holds the cash balances of the central and provincial 
governments and transacts their money, remittarire, exchange* and 
banking business; and the schedulc'cl banks, consisting of tlic* 
more iniixirtant commercial banks, must maintain minimum bal- 
.imes with it. The hank is responsible* for maintaining the ex¬ 
change value of the rupee, and for making remittances to meet 
governnu*nt disbursements in sterling, and is under an obligation 
to deliver “rupee coin” in exchange for its notes, and vice versa. 
Tor the maintenance of the exchanye rale thc bank is reejuired 
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to buy sierlinp at ix'r rupee and sell sierlinR at i.v. ! 

jx'r rupee Thus the rupee is linked to slerliniL:, and variations in i 
the slerlinp: or rupee priee of gold do not directly affect the rate ] 
of exchange. j 

banking in India is a complicated matter. On the one hand ' 
there are many small indigenous hanks, and, on the other, the 
big exchange and other well-known banks, centred chielly in Bom¬ 
bay and Calcutta, but by no means conl'ming their activities to 
those cities. Dealings in foreign cxciiange are conducted mainly 
by the Eurotx'an and American exchange lianks and b>’ the Im- 
[K'rial Bank of India, these virluall\' forming the Bombay and 
Calcutta markets. Foreign trade is mainly linanced through 
London, by sterling or rupee bills and telegraphic transfers. 

Originally, most of India’s capital needs were provided for in 
London, but with the growth of industry India began to provide 
for her own (ajiital needs. India's former position as a debtor 
(ountry was profoundly affec ted by World War 11 . The demand 
lor Indian exports and her industrial expansion to provide war 
ec|uiiiment for the allied forces in the middle east and (dscwvhere. 
(.oujiled with restrictions on her imports of manuf.icttired goods, 
resulted in heavy ac()ui.sitions of sterling, both by purchases in 
ihe market and by the recovery of cost of war exjH'nditure in 
India on bcdialf of the British go\-erninent. 

Part of the sterling resources thus accumulated was utilized 
for the repatriation of India's sterling debt. This wa.s achieved 
b\ purchase of securities in the market for cancellation; by 
recjuisitinning l.iy the British trcaisurc' of British residents’ hold¬ 
ings of India sterling stocks and railway debenture* stocks and 
their sale to the* govt'rnnicml of India fc>r cam c-llation; and by 
rc“pa\’ment of l(.)an.s after due notice. .Also, in return for a capi¬ 
tal paemeiil, the British treasury undertook to })rovide the an¬ 
nual sums rec]uir('d for the ser\ice of tiu' scwc-ral Indian sterling 
railwa>’ annuities, which, however, remained a liability of the 
governmc'iu of India. By these means the government of India's 
sterling market debt which, on AlarLh 31, 1CJ36, stood at £300,- 
000,000, was reduced to about £13,ooo.c>oo, excltisic’c* of the rail¬ 
way annuities, d'his residue consistc-d of stock not subject to 
the requisitioning ordc-rs nu-ntioned above. 'The cancellation of 
sterling debt was, of necessity, accompanied by a considerable 
increase in rtqiee debt. On Dec. 31, the government of 

India's rupt;e debt, including lloating and unfunded debt, was 
Rs. icqj;] crorc‘.^ ( Rs. io, 4J7 millions), 

Colonial Empire.—As is the ca.se with the dominions and 
India, each component of the colonial empire* managc's its own 
I'mancc, collects its own taxation and i)ays if into its own ex- 
cht'fiuer, and so long as it pa>'s its wa>’ it is financially inde- 
l>endent of the Brili.sh treasury. To ciuote a leading e.xample, 
the ijroceeds of the c'xjiort clutic's upon rubber go to swell the 
revenue's of the colonies concerned, and not those of Grc'at 
Britain. Morc'owr, in instances where local revc-nues dev not 
permit aclec|uate exjH'nditure for nc*eded imi^rovernents, the 
British treasury was authorized by the Colonial Development 
and Welfare act, IC740, to procicle necc-.ssary sums at Ihe exi)ense 
of the British taxj>a>'er. 

As regards currencc’, too, each unit is independent, being 
sometimes administered by local currency boards. Singapore and 
Hongkong have each their own dollars; d'anganyika has its 
shilling, and so on. Kenca, in particular, has lead a checkered 
currencN' history. Immediately aftcT conclusion of World War I 
the Indian rujiee was in circulaticMi, and so Kenca shared in the 
attempt to raise the rui)ee from 15 to the pound to 10 to the 
gold sovereign. Next a florin wa.s introdiiced, and held at 10 to 
Ihe pound even after the new' rupee parity had been tacitly 
abandoned. For a time this gave rise to serious inequities, and it 
was only when the shilling w'as made the standard coin instead 
of the florin that an equilibrium w-as established. Besides British 
India, the rupee is the local currency of Bunna, Somaliland 
Protectorate, ATauritiu.s, Seychelles, Aden and Ceylon. The local 
currencies of other territories are showm in Table IX, 

Most of the units of the colonial empire are too small to need 
a central bank of their own, and to a large extent they are served 
by branches or subsidiaries of banks domiciled in Great Britain 
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or one of the dominions. Instances of Ibis are Bard.ics Bank 
( DcMiiinion, Colonial and Ov'erseas). the' Standard Bank of South 
.Africa and the Bank of British West Africa; while the far east¬ 
ern territories, .such a.s Hongkong and Singajeore, are served by 
the big eastern exchange banks. 

VI. COMMUNICATIONS 

The first line of communication of the einpire is by sea. Until 
the outbreak of World War I the great majority of ships serving 
empire ports were owned by companies oiterating from the Bril 
i^h Isles, hut during the war and the immediate j)0.siwar pt'riod 
ihe dorninictns, nolabl>’ Canada and Australia, clc'\clopc-d mer¬ 
cantile marines which largc'lc' ojierated on i'ni|)ire routes. But 
while they assisted in trade de\c'lopmc'nl they were also a cause' 
of substantial losses. 'I'he lo.ssc's bc'came so si'rious that Aus 
tralia disposc'd of her lleets within a few years, and in 193b 
Canada .sold the 10 last remaining ves.sc'ls of her government 
owned merchant marine; attc'r World War II began llu' laitei 
rt'sumed oiH'ralions in order to make' use; of certain Danish, 
french, German and Italian .ships, and also jirov'iclec] diri'cl 
steamship .services to the Wi'st Indies. While' Ihe coasting trade 
of Australia in jia.s.seiigers and cargo was rc'sc'rwd to ships 
liceii.sc'd to engage in that trade, from 1(^35 unlie ensed British 
ships of not less than 10.000 tons and a sea spe'ccl e)f not less 
than 14 knots were ]>ermiltc'c! te) carry ))assi'ngers ])etweeii any 
two i.>ort,s in Australia not connected by rail. 

By i<)3<) there were 550 to boo liner routes oixTaling from 
the British Isles. Not all were empire route's, but there was at 
lea.st one, and frequently more than one, liner route ceniiu'ding 
(.Ireat Britain with each of the dominions and coleinies; the'ic' 
was also a marked develojmic'nt in the organizaliem of line's weiik- 
ing directly betwe-en the ove rseas dominions. 

Freights were, however, subject to consiclc'rable variation, be* 
cause ol changes in the balance of cargoes on the route's al dil- 
ferent times and seasons. The* serious clroj) in coal e'xjiorts fre)m 
Great Britain during the icjaos caused Brilislr shipjjiiig to be less 
remunerative and ke[)t up freights for the carriage of raw prod 
nets to Britain. The Australian trade was, from a shii)i)ing stand¬ 
point, unusually well balaiKcd. The worst balarut'd route was 
that across the Atlantic to Newfoundland and Canada, f()r the' 
United Kingdom exported to those countric's mainl>' manu¬ 
factured goods, occuiyying moderate cargo si>ace in relation tc» 
their value, and imported grain, timber, pulp, Hour and other 
comparalix'cly bulky goods. 

With the growth in the size of shijis the nec'd for deep water 
I)orts and for dock ccjuipment whic h would provide for a rapid 
turn round of Che ship was emphasized. 7 'aken as a whole, the 
c'mpirc is W'ell provided with ports having a depth of wat(;r of 
35 ft. upwards, or with ports which can readily be dec'ix'ncd as 
soon as the necessity arises. The tendency has been to develop 
a large number of port.s, and this often compc'Is ships to call at 
several to en.sure a full cargo. New- Zealand perhaps suffered 
more from this than any other part of the emigre, which ac¬ 
counted for freights being relatively high. 

Great changes in the oriental trade occurred during the half- 




BRITISH EMPIRE 


ycnr^i {)rc(r(}ln(r Wnrhl Wnr IT. However. rJrspj/c f^rcut 
loniiKtition. hy ioao Hriiixh shij)pinf' v^/is sf/ 7 / mninlaininf: its 
loofi l(‘ud in thr ir.nir (o thr far Irotn jtorth of the I niLfd 

Kingdom, wii h fjci v, n ii l v\o-fi/l.Ji.s an(] uor-hall of llic lonna^r 
ari(J of the larjro a/id jm■.. scnt.ter'' (arried. While all the prin(ij>al 
(erriforie** of Ihc empire, with the exi.option of the I'nited Kinp- 
(lorn, haM ‘^eai^olits within the orient, or facility' the orient across 
till; Indian and I’atiln o( cans, the}' own \ery lew ocean-poin^' 
shi[i.s, despite llie lint liitif they are lartre iniiiortiny and <-xporl- 
iiijf (ounlries. 'i'tiis trade VNcnt princ i[»all\' to British shipowners, 
hut the interests of these latter were harineri liy \arioU-S fiscal 
rnea.sures elsewhere, noiaid}' the virlnal ((‘ssation ot importation 
ol suynr into India from the Netherlamis Indies hernuse of In¬ 
dian (usloins duties and the coniplete stoppat^e of ri<e expor¬ 
tation from Siam f'l'hailand) and Ireiitli lndo-('hina to the 
Netherlands Indies fieiause of the emharyo imposed hy the 
Itovernmeiit of the la'-l ii,lined eouniry. Moreover, while the de¬ 
velopment of Japanese industries taused a ttreal expansion of 
Japanese foreign trade in both directions, British shipjiers reaped 
no benefit, for sea (arria|.'e was (ondmted hv the Japtinesi' nuT- 
cantile marine wfiiih, because of yovernmerif subsidies, was 
moderiii/ed with fa-t and elfn ieni vessels. The 1 ‘nited Kinydotn 
and Japan were the two yreal ciirriers in the trades within the 
Nortli I’aiitn oiean ami through the ranaimi lanal somelhint; 
like one-third to two lifths of all fteiyht beinj^ transported under 
eai h of I he t wo flat;". 

Railways.- d'he railway systems of the various parts of the 
empire differ very mm h in their ade(|uacv. In the majority of 
cases they are in the hands of the st.ile and, while' in some in- 
sb'incc'S they tire worked to emver all ex[»enst's. in others there' is 
an annual de'tieienry im lined for n.ational de'velopmeni. d’he 
sv'sti'm of the government c>f the* I'liion of South Africa com- 
firise'fl r.pr.pS mi of line in kmo. and that of the* dominion of 
('anaela in amounted to : ’ :H6 mi texclusive of mileages 

owned by proximial tmvcrnmenls municipalities and jirivate* 
(omiianies). In ipp) the commonwealth or slate povernme-nts of 
Australia eiwried and controlled mi. of line*, while* rail- 

way.s ope'u in all India in toialle*el mi. All hut 

1 So mi. of a total of 3.570 mi. opc'rated in Ne*w /.e-aland in 11)41 
we-re* owned bv the yovernmc'iil. 

In the colonial empire*, the pirospects of improvinp the supplie*s 
of raw materials l.arpc'Iv ilepe*ml upon railway dc'velopment. 
\\'here*as in the dominions the* eonstruefion of transrontinenl;il 
lines iirove-el rennineral iv e* a" settlers elevelo|K*d aprieullur.il are;i.s, 
sUe h a policy was imprac ticable in the* c'ctlonies. eve*n on the* con¬ 
tinent of Africa 'I’ln'ie*, railways we're* built to convev raw pro¬ 
duce to tile* (oasf, but oiwration vv.as expi*nsive liecause of the 
lonp distance's and the sparseiu'ss of po()ulalions, and hr:ine h 
lines wi'ie sc‘lclom prolilable* because of the small quantities and 
small value* of crops av.iil.ible. 

Roads. —The* importance of road transport increasc'd rapidly 
with the* wieles]ereael use of motor vehicles. With the ele*v<*lop- 
mc'Jil of si.\-v\ he'c'led and traekle*ss v ehic le's, it he'came imssihle 
also to carry on tr.msport for moderate distances ove*r tracks and 
earth roads. In Canada, roads suitable for motor tniffn are built 
by the provincial administrations, the povernment of the domin¬ 
ion constructinp only those in national furks and in the terri¬ 
tories, d’he tr.ms-f'anada hiphwav' was completed in 11)43, when 
the section between He-.irsl ;md Cicraldlon, in northern Ontario, 
was operu'd. In 11)4C S. enpineer troops built the Al;iska liiph- 
wav'. a 1 boo ini ro.idwav across Canada from Tort St, John. 
Rritish ('olumbia, throuph Whitehorse’ to I'airbanks, Alaska: the 
T S. pov eminent was iinde-r apreement to maintain it for six 
months afte r eemchision of World War II. and then to return to 
Canadian jurisdiction all sections of the hiphway in ('anada 

Locall authorities cemstruct and maintain all roads in .Xuslralia, 
except in New South Wah's and South Australia, where these 
duties are undertaken by the state povernrnents. In the Union 
of South Africa, the povcTmnc'nf railways administration was 
o|H'iatinp in U)40 t('.4e)i route miles of road motcer servdees. 
Roads out vide municipal areas in Hrifksh India are maint.iined 
hy [>ubli< authorities, those lit for motor trathe in ig38 totallinp 


I 200.000 mi. in length. ISew Zcahino naa ^o,uao im. <Ji 
I Air Services. — The Cairo-Haghtiad mail route, opened by the 
roval air force in rgri, w.as the first main link in an empire .serv¬ 
ice; it was taken over in ic}j 6 by ImfieriaJ Airways, a private com¬ 
pany in rc*cx*if)t of povernment subsidies. By 1929 the route had 
reached K.arathi, India, and by 1936 Brisbane, Australia, was 
acce.ssiblc in 10 days by rcpular services from London; the next 
year a branch line was instituted from Sin.paixire to Honpkonp, 
where it later linked up with the service to the United States 
operated by Pan American Airway.s. In 1931-32 Imperial Air¬ 
ways bepan a rcpular .service throuph Africa from Epypt, first to 
Kenya, Last Africa, and then, in conjunction with South African 
Airway.s (operated by the union railways administration) to Cape 
Tov\'n; from South Africa there was a further service to Cal 
cutta, India. I'he British Overseas Airways corporation, formed 
in 1939 and wholly owned by the povernment of the United 
Kinpdom, took over in 1940 both Imperial Airways and British 
Airways, the latter operatinp air route's to many parts of EurofK' 
iJurinp World War II the ni'w corporation was enpapecl ex¬ 
clusively in military transportation. 

Meanwhile. Australia had de've'loped, with the aiel eif povern- 
nienf subsidies, a repuiar ac'rial network circumnavipatinp the 
eotiline*nt, eeimu'eiinp with 'Tasmania and New (luinea, and link- 
inp Sydney, Melliourne and Adelaide- with Oeielnaelalta, Aliee- 
Sprinps and Port Darwin—coverinp some of the mo.st desert sec- 
fieiiis eif the romme)nv\t'allh. P;in AmeTican Airways commericeel 
operation in 1(140 of a route from San Erancisco to Auckland. 
Ne-w Zealand, and that dominion, .Aijstrtiliti and the United 
Kinpdom became joint owners of 'Tasman Empire Airwavs, Jjd., 
fheir shares of the cttpilal beinp .vi'/o. tmd 38'^; resiH’Ctively. 
Ctin;id;i had, by 1937, the worlcl’.s hiphest aerial Ion-mileapc, with 
the pei.'v.'-ible exccfXion of the IbS.S.R. The trans-Can;tda airway 
svslem operated from N'ancouver to Toronto, Montreal, Monelon 
and Halifax. 

Air services were extensively developed in the colonial empire 
[irior to World War 11 . 'The local air st*rvice established in 
Malaya in 1937 Irav'ersecl the entire peninsula, and Cc-ylon was 
linked with the* Indian services, while African aerial svslems 
formed in i()3S inc ludc'd those of Rhodesian and Nyasaland Air¬ 
ways and of Eiders Colonial Airways, the latter on the west 
coast of Africa. Talesline Airways and associated services main- 
j t.'iined connection with Iraq. Iran, Turkey and Epypt. 

'The empire air m.iil scheme was inaupuraled in ic>3K, all first- 
class mail to East and South Africa, India, Australia and inter¬ 
mediate points bc'inp carried by air witliout sure harpe*. 

Wireless and Radio Services. —In 1925 the only direct wire¬ 
less service of an empire character was that between the United 
Kinpdom .and Canada, which had been in existence since 1907. 
thouph a limited service with India, was maintained hy way of 
Epypt. The first suppe^fion for an empire wireless scheme was 
made in iqti but World War I caused its postiKinement until 
1026, when the scheme was dt'veloped on the .short-wave beam sys¬ 
tem, Both teleprajih cables and radio are worked by the Cables tind 
Wireless Comiiany of fireat Britain. A scheme for all-empire 
Hat rates of charpes for certain classes of teleprams was intro¬ 
duced in 1938. and the follovvinp year the reduced rates for inter¬ 
empire trartic "were extended to telepr.uns exchanped betwee-n 
British ships and radio stations in empire countries. In 1939 a 
maximum rate of 2\d. jx-r word for pre.ss teleprams within the 
empire was also introduced, this reduced rate applvinp to almost 
all empire countries. 

Airgraph Services. —A new development in the siH-c-diiip of 
transoceanic mail durinp World War II was the airpraph service. 
Letters written on st>ccial forms were reduced to miniature film 
and forwarded by plane across the sea; at the countrv* of desti¬ 
nation the letters were enlarped to readable size and delivered 
A small roll of film contained 1,600 airpraph letters and weiphed 
but 5 02.. as apainst over 70 Ih, for a similar numlier of ordinary 
h'tters. Each negative of an airpraph letter was kept for about 
.six weeks, until news was received of the safe arrival of the 
batch in which it Wvas despatched; the oripinal.s then became 
■‘confidential salvage” and were destroyed in bundles. At first 
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introduced for the use of troops, the service wa.s later made 
available for correspondence between civilians. An airgraph serv¬ 
ice employed for correspondence with the armed forces of the 
United Stales was termed V-mail. 

BineioGRAPiiY.—L. C. A. Knowles, The. Erononiic Dei’elopwent of 
the British Overseas Empire (v'ol. i, 2nd ed., 1928, vol. ii, *930. vol. iii, 
T936) ; A. J. Sargent, Seaways 0} the Empire (rev. cd.. I930>; G. P. 
de T. Glazebrook, The History of Transportation in Canada (lyjSJ ; 
Governnicnf of India, History of Indian Hailivays, Constructed and in 
progress (1940). See also Reports of Imperial Economic Conferences 
and Imperial Shipping Committee, particularly the latler’.s British 
Shipping in the Orient (H.M.S.O., 19.0)) : and Year Books ol the 
dominions and Annual Reports of components of the colonial empire. 

VII. EDUCATION 

Imperial Education Conference. —In 1907 a number of 
educational administrators from parts of the lirilish empire, who 
were attending in London an educational congress convened by 
the League of the Empire, mel representatives of the home g<w- 
ernment and suggested that an official Imjierial Eduiation con- 
ft'rence should be convened jieriodically by the Hritish govern¬ 
ment. The gov^Tiiment of the day adopted this suggestion and 
through the board of education convened the first such con¬ 
ference in 1911. The delegates were nominated by the several 
governments of the cnijiire, being cither heads of education de¬ 
partments or Iversons otTicially connected with their educational 
administration. The conference recommended that meetings 
should be held at intervals of four years but the second meet¬ 
ing was held in 1923; the third in 1927; later, the meetings were 
in abeyance. At each conference there were delegates from the 
self-governing dominions, India, and the colonial empire. In 
1927 the mandated territoric's were also represented. 

The; work of the conferetut; may be divided into two parts. 
First, the movements of teachers and students about the empire 
gave rise to a number of rather technical problems best solvc'cl 
after jiersonal discussion between rcsiwni'-ible oiricials. Thus 
when a teacher migrates it is necessary to determine hi? profevs- 
siotial status, his salary, etc., in his new country. Migrant stu¬ 
dents bring with them prol)leins as to (he e(]uivalence of exam¬ 
inations for the purpose of admission to training colleges, univer¬ 
sities and other inslitutiems for higher education. The confer¬ 
ences endeavoured to devi.se principles to lie applied in the 
solution of .such problems. Their recommenclalions resulted in 
legislation directed to the facilitation of movement and thus to 
the promotion of imperial unity. 

Second, attention was given at eac:h meeting to educational 
lirohlcms of the moment on which the extH'riences of each cc*un- 
Iry were likely to be helpful to all. 

The 1911 confercmcc estaldished an advisory committee to 
carry on its work between successive tonferencc.s. It consisted of 
the accredited agents in London of the several governments con¬ 
cerned, presided over by the sc-cretary' of the Icoard of education. 
This committee made the arrangements for the later conferences 
and advised on ciueslions referred to it by the education depart- 
ment.s at home and overseas. It conducted, for example, certain 
incjuiries into the working of the scheme for the temporary ex¬ 
change of teaching posts at home and in the dominions, and in¬ 
vestigated the possibility of a common form for the display of 
the fundamental statistics of public education in all the countries 
of the empire. 

An official report of the proceedings of each conference was 
published by H.M. Stationery office. 

CANADA 

By sec. 93 of the British North America act, 1867, the control 
of education in the dominion was exclusively entrusted to the 
provinces, and a siM^cial safeguard was added that no law passed 
should prejudicially affect any right or privilege with respect to 
denominational schools that was legally possessed by any class 
of persons in the provinces at the time of confederation. The 
safeguard involved a principle of great importance, for Canadian 
educational systems derive from two separate ancestries and 
there is much opportunity for difference over religious matters. 
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The undenominational system of Engli.sh-sponking Canada was 
founded on English and Scottish ])recedents mudiln'd by Amer¬ 
ican exjwrience, W'hile the .system of the Roman Calholi( t'hurrh. 
in which religious instniciioii, according to its tenets, forms a 
vital part, prevails in 1-reiuh-speaking C^fbec. 

The supreme education nutiioriiy lor the (irovinee of (,)uehov 
is a council of j)ublic instruction with two sides suiK'rvising the 
Rojnan Catholic and ITotestant schools re.spectively. K.uh com 
miltec ha.s independent jurisdiction over the sclunds of its own 
faith, but questions of common interest are dtaided by the 
council as a whole. 'Fhc cost of edmation is defr.ived hom (hiee 
sourres: provincial grant.?, local rates as.^'essed on all propett> 
within (he school district, and fees paid by parents having chil¬ 
dren of school age. Secondary education in the province ot Que¬ 
bec is divided upon more sharply marked denominational liiu-s 
than primary. The most distinctive institutions on tlie French 
side are the residential classical collc'ges with almost w'liolly 
clerical staffs. There are also Roman C'atholic nonresidential 
secondary schools provided by local school boards and sup¬ 
ported by government grants, local rates and fees, in the same* 
way as the* primary schools. 

I'he educational system of Faiglish-speaking Canada linds its 
fullest, develojwnent in Ontario. Imt in its essentials it is the same* 
in all the provinces. The primary schooF are organi/ad in 
‘grades” corrcs|)C)nding roughly to Fnglish “standards,” and 
education is free and ccjmpulsory for all children lutwirn the 
ages of 8 and 14. In Ontario, either full or part-time attcmd.ince 
is required u]» to 16, and in some cases up to iS, ;i reciuiremeut 
that greatly increased the attendance in the secondary schools cd 
the province. Secondary education in go\’ernnient-aided schools 
is free throughout English-s|K'aking Canada, but (h(*re an>, in ad¬ 
dition, certain boarding schools of high repul.iliun modelled on 
the lines of an English public school. In the larger cities, in¬ 
dust ri.il, technic.'il and art schools have becai establishc'd, and 
everywhere throughout Cantidtt great attention is paid to agri¬ 
cultural education in schools and colleges, ranging upwards from 
farm schools to elaborately equipi)ecl and slatted agricultur.il 
colleges with experimc-ntal farms attached. Cerl.iin of the Cana¬ 
dian agricultural colleges rank among the best in the world. 

In 1941 a total of ,370 Inditin schools were in oiH-ration, in¬ 
cluding 77 re.sicienlial schools for Indians (enrolment 8,774 
pils), 282 day sclmols fctr Indian.? (enrolment 8,427 i)ui)ils) and 
II combined public: and Indian schools (enrolment 224). Con¬ 
tinuation and high-school work i.? taught in several of the day 
and residenti.il schools. 

The two leading universities—Toronto and McGill (Montreal) 
—rcpre.sent different types in the organization of their fmances. 
the first being suptxirted by pulilic funds, as are the stale; uni- 
versitic;s in the United i5tatcs. and the second dejK'nciing ui>on il.*- 
endowments, us do the British universities. They differ little;, 
how'ever, in their academic organization or curricula. To tlu: first 
tyin; belong the universities of the west; Maiiilolia, .Saskatchc*- 
wan, Alberta and British Columbia, while in the ea.st mo,st of the 
universities belong to the second type, the best known of (hem 
being Queen’s (Kingston, Ontario) and Dalhoiisie (Halifax, Nova 
Scotia). Laval (Quebec) and the University of Montreal, how¬ 
ever, differ comsiderably from other Canadian universities in 
organization and curricula, methods of instruction deriving from 
the precedents of the ancient University of Paris. (Si'c U.\i- 

VhRSITTLS.) 

AUSTRALIA 

Education in Austr.ilia is administered and controllc-cl sep¬ 
arately by the six states. At the cost of the federal government, 
schools in the Northern Territory are conducted by the educa¬ 
tion deriartment of Queensland, and those in the Australian Capi¬ 
tal Territory by that of New South Wales. Primary education 
is free and compulsory in all stales, in most instances between 
the ages of 6 and 14; the commencing age is 7 in South Aus¬ 
tralia, and the leaving age is 15 in NVw' .South Wales. In some 
states, where any child is living outside sl.^tc'd distances from a 
stale school, the age at which the child must commence school 
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is incrt-ascd. Free kindergartens arc in operation in all states. 
There exists in all states a more or les.s liberal provision of 
scholarships and bursaries to higher state schools, to the second¬ 
ary schools and to the universities. 

One of the foremost prol)lems in every state is that of the 
“out-back” children, the families of settlers in sparsely popu¬ 
lated distriits. The efforts to meet their needs are various. There 
are ‘provisional schools” where about a dozen children can be 
assembled, and “half-time schools” for a lesser number, a teacher 
visiting on alternate days. In still more sparsely settled districts 
an itinerant teac her goi'S from house to house, and in some states 
parents are allowed to club together and build a school, which 
rtaeives a government subsidy and a grant of school material. 
In New South Wales are “travelling schools,” a tevu her having 
a van with a tent for himself and one for use as a school; South 
Australia has attractive portable sihools; and Queensland oper¬ 
ates three travelling housecraft schools and a travelling manual 
training school lor boss. Railway cam[> schools are found in some 
stales on the sites of extensive railway works. For children not 
reached by any of the abo\e methods, all stales provide education 
by ( orresponclcnice, and suiH*r-i)rimary education by correspond¬ 
ence is aflorcled many childrc-n attending small one-teacher 
sc Inails. A movement for centralization of schools developed 
with improvement of transport facilities, travelling allowances 
being provided tor the childrcai. 

Agricultural training receives varying dc'grees of attention in 
the various states. There are two residential agricultural sc liools 
in New South Walc's, and agricultural high schools in Victoria. 
The study of agriculture and kindrc'd subje-cts in slate schc*ols in 
(,)ui-c‘n,slanc! is encouraged by a gocernment grant, and in the re¬ 
maining states agriiulture is tauglil in many of the academic 
schools. 'The jerogress of evening schools in several of the state's 
was uncertain, and the expc'ndilure on technical education for 
the whole ol t hc' commonwealth c omparat ivc'ly small. 

'1 he pupil-lc'ac her s.vstc'in was largelv abolished as the result 
of a strong mocc'inc'nt, and the* condition C)f admission to the 
I CMC hers’ training collc-ges is a minimum standard of secondary 
education, d'he oullving country schools sufferc*d from insuf- 
tiiic'ntl)’ triiinc'd teaclu'rs, but some Slates made a term of serv¬ 
ice in the* country a condition of promotion in the city schools. 
'I'liiTe are two teachers’ training collc'gc's in Nc*w South Wales 
and three' in \'ictoria, while* Queensland. Soutli Australia and 
W'estern Australia ha\'e one c*ach. In Tasmania, pnicli.se-teaching 
is proviclc*d in practising schools and in small model schools. 

The* univc'fsit ies of Sc clney and Melbourne (srr also Untvkr- 
siTii'.s) stand very high among the* universities of the empire and 
ha\e faciiltic's of world wide reputation. I'hey have consicleral)le 
c'ticlownic'iits and rc'ceix’c* governmental aid, but wnthout control. 
I'niversitic's in other states (also go\ernment-aided) comprise the 
Fni\cTsit>' of (duec'iisland, at Hrisbane; the University of Ade¬ 
laide, .'^outh Australia; the* Uni\'ersity of Western Australia, at 
Perth; and the* Unicc-rsit\* of 'Pasmania, at Hobart. Uanlierra 
University ccdlege, governed by the University of Melbourne, 
commeiut'cl opc'r.ition in icj^o. Nc*w England Ihiiversity college, 
ari’iliatc'cl with the UmAc'rsity of Sydney, ojcened in at Armi- 
clale, Nc'W South Wales. Tlu* Workers’ Educational association, 
aidc'd by state grants, brings the universities into closer relation¬ 
ship with the* massc's of the ix*oplc'. 

,\cc circling to the census of ic)p^, (lie numbers of students re- 
cc'i\ing instniction wc'rc* as follows; 

f’lcn-enurK'nl -.rlKxiI c)o,|,cSc University .... 

Private'school , . 1,004 Home . 

'I'otal 1,171,0^8 

A relatively small proportion of Roman Catholics attend state 
schools—84 bb were' attending si.tie schools in I 083 compared 
with SO. 84 for the rc'st of tlu' community 

NEW ZEALAND 

The first mission 'cchool in New Zealand was <*stablished in 
iSib An ordinance of 1S47 recognized and allotted financial as¬ 
sistance to religious schools for both whites and Maoris, but this 


remained inoperative as regards white.s. The act of 1871 estab¬ 
lished village Maori schools with local committees on which both 
races might serve. 

The act of 1877 made education free, compulsory and .secular. 
This statute became the kexstone of the educational s>st('in. 
Though education is secular, the door is opened to religious in¬ 
struction for those who desire it by the fact that, permission may 
be given to use school buildings for other purposes out of school 
hours. Under this act the country was dividc'd into districTs, each 
with an education board to administer grants, eslabli.sh and main¬ 
tain schools and training colleges, and appoint teachers. School 
committees for small areas arc elected by the householders, and 
Ihc'.se committees in turn elect the boards, besides managing their 
own schools under the board. Each secondary school, however, is 
managed liy its own governing hod\’. I'he whole SN'stem is placc'd 
under the control of a cc'iitra! dejiartment of education, over 
which the minister of educilion. a member of the cabinet, pre¬ 
sides. Later acts made the registration of private schools com¬ 
pulsory, set Uf) a tcac hens’ regislc'r. and obliged all teachers, in 
]jul)lic and private schools, to take (he oath of allegiance. 

Primary Education. —.At the age of three a child may enter 
a fri'e kindergarten, atid at the agi^ of five he may enter, aiul at 
seven he must enter, either a primary school organized under 
one of the nine education hoards, or a registered jirixale priniar)- 
school. This schooling is compulsory until the age of 15 (and 
was planned in 1943 to extend until the child reached ib). All 
slate primary schools are co-educational. In addition to jtrimar}’ 
schools proper, there are so-called distriil high schools, eslah- 
lislu'd where there are not enough children for a separate sec- 
ondar}' school, and these unite primar\' and poslpriniary di'part- 
ments. N('w Zealand, like the other dominions, has its jiroblein 
of tht' isolati'd rural cliild, and jiroNudes con-esjionflence classes 
as well as free conveyance to school where this may be jiossible, 
Itinerant and organizing teachers are sometinu's emploNi'd to 
staff the small “back block” schools, and tlu' consolidated school 
became iH»j»ular wherever establi.shed. The educational broadcasts 
from New Zealand broadcasting stations ha\'c> bc'C'ii of grc'ai value 
to the rural schools. In spar.scly populated areas there are jiart- 
time schools, so tliat one leather can take charge of two schools. 

The Maori child has the same right to a free education, 
I>rimary and secondary, as the non-Maori. Approximately onc'- 
half are educatc'd in flu' jiublic schools, othc'rs attend mission 
schools, and the government also reserces free places for Maori 
at certain denominational boarding schools. While the language' 
of instruction is English, the native schools are not completely 
English in outlook, for Maori arts and crafts, song, legend and 
history are taught. 

In i()3b free postprimary education to the end of (he yc'ar in 
which he is ic) was first oflVred to e\ery child completing a 
primary-school course or attaining the age of 14 years. District 
schools, as already staled, comliine i)rim;ir\' and second.iry de¬ 
partments. Tec hnical liigh sc hools, as well as providing for normal 
pos(prirnar>' needs, also specialize in vocational training for both 
full and part-time students. 

The University of New' Zealand was recognized in 1S76 as an 
examining body, and an act of lo^b made it a (c'aching body. It 
is constituted of university colleges in Auckland. Wellington. 
Canterbury and Dunedin (see also Umverstfies ). The.' school of 
agriculture, con.sisting of Massey and Lincoln agricultural col¬ 
leges, is open to students specializing in farming studies. The 
Workers’ Educational association co-operates with the university 
and receives a government grant. 

The four teachers' training collc'ges arc subject to the control 
of the state education department. The\' provide a two-\'ears’ 
course, or one year for university graduates. 

SOUTH AFRICA 

The history’ of education in South .Africa has been a checkered 
one. owing to the long political troubles that delayed union. In 
Cape Colony and Natal. English precedents were generally fol¬ 
lowed, while in the Orange Free State and the Transvaal the edu¬ 
cational system was largely intluenced by the pastors of the Dutch 
Reformed Church. After 1902, however, the systems of primary 
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education a{^proximated more closely, and development in all 
four provinces of the union proceeded on j)arallel lines. Since 
both English and Afrikaans are recognized as otlicial languages, 
there has sometimes been acute language ditYiculty in the schools. 
The (lueslions rai.^l'd by the education of the native and coloured 
j)opulaLic)n ditfer widel)’ from those in connection with the educa¬ 
tion of the white population (see below, Non-European Educa¬ 
tion ). 

The South African act of 1909 (of the ])arlianienl of the United 
Kingdom) made higher education a matter for the union govern¬ 
ment, which might subsequently take over other branches left, 
for the time being, under the provincial governments. Succes¬ 
sively. the union took over from the provinces industrial, voca¬ 
tional, technical and special education (and also child welfare), 
but agricultural schools on a }iosti)rimnry level, which the union 
government had instituted in t 9?5, were handed over in iqtS to 
the provincial administrations. Agricultural colleges dealing with 
students beyond the secondary school age fall within the jiurview 
of the union government. 

With these excejitions, ])rimary and secondary education is ad¬ 
ministered by the provinces, although about 70c; of the co.st 
is borne by the union goN ernment ; and the provincial deicartmcaits 
of educaticjn also train their own teachers. While the provinces 
obtain from the union about £15 per j)upil in sulcsidy, tliey actu¬ 
ally siiend about £21 per j)upll per annum on European primary 
and secondary education. Apjcroximately 04% of the Euroi)ean 
cliildren attend public (state) schools. Afrikaans (i.e.. South 
.African Dutch) and English are ecjually recognized. Children are 
taught at the out .set in their mother tongue, but learn the second 
language at a later stage. 

Primary education is separately managed in the four [>rovince.s, 
and is (‘ver>'where free. In the Cape, Orange Free State and 
'Pransvaal, it is (omiiulsory for wliite children from 7 to lO 
(though to T5 on the Wit walersrand ), and in Natal from 7 to 15. 
Put there* are regulations allowing children to leave younger if 
they ha\'t' completed standard \I (in the Transvaal, standard 
Vlll), and are in regular emiiloyment. All four jerovinces have 
sc hool medical ser\'ic'i‘s. 

'Phroughout (he union undenominational religious teaching is 
given, subject to a comscii'nce clau.se, but only in the* ('ape is de¬ 
nominational teaching allowed in state .schools under certain 
conditions. 

Like otlu'r dominions. South Africa has its problems of children 
living in such isolation that school attendance is difficult. V\dum 
necessary, ’provi.sion is made for the tran.sjH)rt or boarding of 
children, or grants are made to “farm schools,” that is, 
groui)s of children g.itherecl at a farm under the guidance of a 
governess or tutor. 

In the Transvaal and (with some exceptions) the Orange Free 
State, .seconeJary education is free; in the Cape^ it is free at mo.st 
schoobs up to (he age of is; but fees are charged for .secondary 
education in Natal, though bursaries may help to meet the cost, 
(drants are also made to private secondary schools. The needs 
of the country children are met by attaching secondary standards 
to some of the primary schools, and by the provision of hostels 
and transport. 

South Africa has four universities of the unitary type, all the 
outgrowth of earlier institutions: University of Cape Town (in- 
cor[)oratcd in 1918), University of Stellenbosch (1918), Univer¬ 
sity of the Witwatersrand (1922) and the University of Pretoria 
(1980). The University of South Africa, at Pretoria, succes.sor 
in 1918 to the University of the Cape of Good Hojh*, embraces 
five constituent colleges, the first four of older foundation: Uni¬ 
versity college of the Orange Free State. Ploemfontein; Hugue¬ 
not University college;, Wellington; Natal I'niversity college, 
Pietermaritzburg and Durban; Rhodes University college, Gra- 
hamstown; and the Potchefstroomse Universiteitskollegc vir 
Christelike Hoer Ondervvys (until 1933, Potchefstroom University 
college). 

Non-European Education. —For South African census pur¬ 
poses, racial groups besides Europeans (persons of pure Euro¬ 
pean descent) comprise natives (pure blooded aboriginals of the 


Bantu race), Asiatics (natives of A.sia and their descendants, 
mainly Indians) and coloured (chit-tly ('ape colouu'd, and also 
Cape Malays, Bushmen. Hot tent ots and all persons of mixed 
race). Euro|)ean anil non-European children do no! attend the 
same schools. The o\i*rwhelming majority of native schools 
throughout the union are state-aided mission schools In the ('ape, 
schools for coloured children are mostl\' of the mission-aided 
type; in Natal, mo.st coloured children attend government schools, 
and in the Orange Free Slate all of them do so; and coloured c hil- 
dren in the Transvaal are in undenominalion.d jniblic schools. 
Only in Natal is a distinction made between the administration 
of coloured and Asiatic education; in the other three provinces, 
Asiatics are conijiaratixely few and are treatetl as jiarl of the 
coloured .school population. In 1930 there were in the four prov¬ 
inces 5,131 schools and training colleges for non-Euroiiean sihol- 
ars, and 303 training institutions for non-European teachers. 

While native students are not barred from following courses at 
the European univer.sity institutions, \’ery few actually do study 
there. The only ad hoc native institution doing work of a uni- 
vi'rsity .standard is the South African Nati\’e college, at Fort 
Hare, opened in student.s sitting for the examinations of 

the University of South Africa; a government grant is the col¬ 
lege’s chief source of income. 

INDIA 

The problems of education in India arc immense with the im¬ 
mensity of that vast ])eninsula. There is, moreover, this perplex¬ 
ity, that whereas in most countries eduiation is linked continu¬ 
ously through all grades and stages, in India a deep rift divides 
higher education from primary. IIighiT education uses haiRlish as 
its language-medium: education for lullivalors and artisans is 
neicssarily in the mother-tongue, and India’s millions speak in 
many languages. Further, higher education is relatively wide¬ 
spread and advanced, while of the whole jiopulation are il¬ 
literate. 

History.—For about 40 years after Warren Hastings founded 
the C’alcutta Madrassa (1781), British interest in Indian educa¬ 
tion was confined to the encourjigemeiit of (he traditional Islamic 
and Hindu learning, and the funds first assigned to education in 
1813 were devoted to that purpose. A definite change in policy 
came in 1835, the date of Lord Willi;im Bentinck's ‘ resolution” 
and Macaulay’s “minute,” whii h together determined (hat from 
that time on the main line of educational advaine should be 
through “EnglLsh education.” But the beginnings of English edu¬ 
cation go back 20 years earlier, and came, in I'fleil, in answi.T to a 
popular demand, and out of the belief that a true ii'vical of learn¬ 
ing in India could most effectually be brought about by means of 
the Engli.sh language. The Hindu college, Cahutta, was founded 
in 1817 under the inspiration of this belief. In 1S54 the “des¬ 
patch” of Sir Charles Wood formulated a comprehensive scheme 
of education for all India, the groundwork of the jirrsent system. 
I’rogress after that time was continuous.-There have been three 
principal ejmehs, eaih following the appointment of an educa¬ 
tional commission. The first of these, was in 18S2 and resulted 
in an immen.se extension of high school and college education. 
The second, the Universities commission of 190.’, was occupied 
with univer.sity reform, at that time mui h needl'd. The third, in 
1917, remembered as the Sadler commission, dealt exhaustively 
with the problems of higher education in Bengal, iiuluding 
schools. A central advisory board of education wa.s created in 
1920 on lines recommended by the Sadler commission, but that 
body was abolished in 1923 as a measure of retrenchment. It was 
revived in 1935 on the recommendation of the auxiliary com¬ 
mittee on education of the Simon commission, and became en¬ 
gaged in advising the central and provincial governments as to 
the lines which educational reorganization should follow. 

The aims of the education fostered under British control in 
India were from the first philanthropic, looking to the hope of 
intellectual and moral renewal. They were criticized as too nar¬ 
rowly practical—the training of useful subordinates for the 
public serv'ices. They were also criticized as misdirected and un¬ 
practical. To the diffusion of western learning through English 
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there was reasoned op{)osition from the first, because of the 
inevitable conflict between modern thought and Indian life and 
tradition. The bitterest and most damaKing attacks on the educa¬ 
tional system came from men who owed the effectiveness of their 
weapons largely to the system which they denounced. For these 
critics the ground of quarrel w'as that English education in India 
demoralized and denationalized. Whatever truth there was in 
these criticisms, it remained Ixiyond dispute that the great edu¬ 
cational experiment launched by the despatch of 1854 was well- 
intentioned, and that its results were on the whole beneficent 
One striking result was the attainment by the Indian peoples of 
a common language in which to expres-s their fx>litical aspirations 
but the strongest title of the system of education to favourable 
judgment is that it was the effedive cause and motive power of 
a true Indian rcnriscence. 'Phis revival permeated Indian society 
vary widely. It took three main forms; (1 ) the revival of vernac¬ 
ular literatures and of Indian art; (j ) social reform; (3) political 
developments. One of the political developments was that the cem- 
trol and guidance of educational policy passed from the British 
into Indian hands—the really salient feature of the system. Some 
of the short-comifjg.s in thc^ .system were the teiidcmcy of the prev¬ 
alent type of secondary education to encourage the drift of un¬ 
suitable pupils toward higher literary education, the huge wastage 
in primary schocils which retarded progress toward the attainment 
of literacy, the too freciuent Jack of adecjuate control by proc itu ial 
governments o\er the educational activities of local bodies, and 
(ui.iHy, the absence' of effective co-ordination of c'ducational 

activities. 

Educational Administration _In icy-o tlie contred of pri¬ 

mary and secondary education in British India pas.sed to Indian 
ministers, le.sjHni.^ible to their own legislatures. Tlie European 
oflicial element in the administration of education had almost eJis- 
ap]>earecl hy the time of World War II. In the early days of edu¬ 
cational develoiimcnt, the Indian Educational service was largely 
resi)on.sil)Ie for educational administration but as Indians were 
trained up to take the place of Euroiieans, Ibis service lost its 
original character and was abolished witli the advent of the 1919 
constitution. Primary and secondary education are both under the 
supervision of in.s]»ectors responsible to the provincial govern¬ 
ments. Schools are staffed ancj e(iuii»j)ed by nii.ssionary agency or 
private entcrpri.se, largely with tlie help of governmental grants- 
in-aid. The provincial governments also maintain and manage 
directly key schools of all types, to set the standard. Total ex¬ 
penditure on education in Briti.sh India amounted to Rs. 29,09 
lakhs in 1939-40, compared with Rs. 27,18 lakhs in 1931-32. Of 
the formcjr amount, Rs. 17,23 lakhs was provided from public 
funds, the remainder accruing from fees ancl other sources. 

Primary and Secondary Education. —Pupils in primiry^ 
schools number only about one-fifth of the children who might 
have bcc'n at .school. Nominally, the principle of ccimpulsory pri¬ 
mary education (u.sually from 6 to 11 years) has been accepted 
in British India, hut its application is dependent upon local op¬ 
tion Areas of the* provinces imposing compulsory attendance upon 
children in j(;3S-3() were as follows: urban areas, 175; rural 
areas, 3.333; and village.s in rural areas, 13,537. The proportion 
between cmrolmcnt and regular attendance is very low. This fail¬ 
ure does not lome from want of recognition of the greatness of 
the need. It has been afhrriic'd again ancl again in govTrnment dec¬ 
larations of policy. The hindering causes have been the absence 
of any poiuilar demand, senreit)- of teacher.s, want of money, and 
unwillingnc'ss of the proxincial governments to impose si’iedal 
taxation to provide it In ic)i7, the total school-going population 
of British India attending {)rimar\- schools was 6,500,000. By 1927 
it had risen to (».; 50.000, and in i(j3c;-4o it iiumlH’red nearly 
11,500,000 

Secondary education is widely diffused, and (he demand for it 
does nett slacken The true use and value of the school as an insti¬ 
tution, however, are imperfectly recognized, though strenuous 
efforts have been made in the right direction. Even among high 
English schools, which lead to the universities, there are few in 
which school life as full and vivid as it may be, for these 
schools prc'pare candidates for university matriculation rather 
than educate for life. In I(j^8-3q, the total scholars attending the 


12,177 secondary schools for boys in British India amounted to 
2,210,181. 

Education of Women. —Although custom and prejudice still 
.seriou.sly obstruct efforts to advance the education of India s 
womanhocxl, figures for female education are by no means negligi¬ 
ble. In-stitulions provided for the education of women and girls in 
British India in 1938-39 comprisecl 483 siiecial schools, 28,482 
primary schools, 1,093 middle schools (476 English and 617 ver¬ 
nacular), and 417 high schools. At that period, there were also 8 
professional colleges for women and 33 colleges (including inter¬ 
mediate and second-grade colleges). Two women’s medical col¬ 
leges affiliated to Punjab university are the Lady Hardinge, at 
New Delhi, and the Women's Christian, at Ludhiana, and a pri¬ 
vate institution of higher education where the mother longue is 
the medium of instruction is the Shreeniati Nathibai Damodar 
Thackersey Indian Women's university; the last-named was 
founded at Poona in 1916 and was transferred to Bombay 20 
years iatcr. 

Technical Education.—Engineering colleges at Benares, 
Guindy (Madras ). Mughalpura, Patna, Poona and Sibpur are affil¬ 
iated to universities, while another of importance is situated at 
Roorkee. Benares Hindu univi'rsity has faculties of mining and 
metallurgy, and there is a mining sdiool at Dhanbad, and tech¬ 
nical institutes at Bombay, Bangalore and Cawnpore, to mention 
blit a few. Notable success has attended the schools of forestry at 
Dehra Dun and Coimbatore, and the Research Institute in Agri¬ 
culture, the last transferred in 10 U from I’usa, in Bihar, to New 
Delhi. 

University Education.— In Briti.sh India there are eight fed¬ 
eral universities—Calcutta {foiiticled in 1857). Mailras (1857), 
Bombay (1857), ihjnjab (18821, Patna (1917), Nagpur (1923), 
Andhra (1926) and Agra (i9;?7); five unitary teaching and res¬ 
idential universities—Allahahad (1887), Lucknow (1920), Dacca 
(i(j2i ), Deliii (1922) and AnnarnaJai (1929); and two denomina¬ 
tional universities—the Benares Hindu univer.sily (1916) and the 
Aligarh Muslim university (1920). The three universities in the 
Indian states are My.sore (1916), 0 .smania, at Hyderabad (1918) 
and Travaniore ( 1937). The greater [lart of the leaching for the 
first degree (B.A. ) is clone in university colleges nominally under 
university supervi.sion but in reality practically autonomous. 
There is a great preponderance of men in all these institutions. In 
1939-40, tlie total number of scholars attending all institutions up 
to university standard numbered 15,250,000, as compared with 
12,750.000 in 1(131-32. 

THE COLONIAL EMPIRE 

In its first stage, development of education in the colonies 

sled entirely, as it hud done in the mother country, w'ith the 
churches and their great missionary agencies. This early period of 
[lurely missionary de\ elopment was followed by the stage at which 
the governments of the various colonies in which native peoples 
iredominated began to realize that the problem of securing order 
and justice (iroduced in turn the problem of means of developing 
the peaceful pursuits of the peojile. Thus it was that colonial gov¬ 
ernments began to take an interest in the educational work of 
missions. Be.sides money grants from colonial revenues, following 
emancipation of the .slaves in the colonies in 1833 the imperial 
parliament began to vote grants-in-aid for education in the col- 
anics. In 1847 the Briti.sh government prepared a memorandum 
autlining a scheme of education in the colonies, and gradually 
colonial administrations came to take a more active and direct 
interest in educational development. 

The second stage in the educational history of the colonial em¬ 
pire had been reached by the close of the r9th century, at which 
leriod administrati\e educational machinery had been expanded, 
with inspectors of education functioning in many territories. The 
hird stage in educational development commenced early in the 
20th century, when education had come to be recognized as one 
of the most important factors contributing to the general advance 
of the pt'ople as a whole, and not merely a means for providing 
clerical staffs for government.s and traders. The vastly increased 
orld demand for colonial products at this time had brought in¬ 
creased revenue, and thus increased colonial expenditures became 



BRITISH EMPIRE 


199D 


possible for the improvement and development of education. 
Moreover, the growth of transport facilities and expanding use 
of machinery jiroducetl in the lolonial empire a demand for 
skilled artisans of all types, and so new avenues for employment 
were opened to (ho.so who liad a wider training than had been 
av%ailable to the preceding generation. 

Educational Policies. —By this period educational policy as 
affecting the components of the colonial empire had assumed a 
definite pattern which had .seven aspects; (a) co-operation be¬ 
tween Government and voluntary educational agencies—missions. 
Moslem and other native authorities, and private groups; co¬ 
operation in administration by the formation of local advisory 
committees, the membership of which included natives; and co¬ 
operation in actual school work by encouraging nongovernmental 
bodies to continue to develop their schools with the assistance of 
government grant.s; (b) in.sistenee upon education having a defi¬ 
nitely religious or ethical background, whether Christian or non- 
('hrislian; (r) conservation through school activities of the best 
elements in native life; (d) provision of technical and vocational 
training according to local needs; ((') education for girls; (/) ed¬ 
ucational ])rograms directed toward the advancement of the 
[)eoples as a whole; and ( i;) development of higher education for 
the training of potential leaders for eventual self-government. 

The need for co-ordinating the educational j)()licies of the vari¬ 
ous colonial territories h'd to the api)ointment by the secretary <>1 
state for the colonies, in of an Adx’isory f'ommittee on Na- 

ti\r hldueation. In a command pajxm f ) publi.shed two years 
later, this body j)ointed out that since tie- first ta.sk of education 
was to raise (he standard and efTn i(‘ney the l>ulk of the ))eople. 
goc’crnmenl s( bools should he (“stahlislu'd ( supj)lement ing l he state- 
aided mission iristitutioj\s ) with an e(!u(aiional st:iff of the highest 
(]ualifi('alions. The committee’s scope, at first restni'(>d to trop¬ 
ical Africa, was extended in iio’p to emhr.ua* the colonial empire 
as a whole, and in 1035 the committee fun tarn develoiH-d its con¬ 
ception of (‘duration a.s a community .service in an important 
memorandum comerning African (ommunities. ^^’hile stressing 
the need for real popular interest in edinatioii, the memorandum 
urged irnreased co-Oi)era(ion Ix'^wi'cn all the scrvice.s making for 
social improvement, particularly the administrative, medical, ag¬ 
ricultural and ediK, ational agencies. 

Education for Girls,—Hecati'-e in many parts of the empire, 
particularlv in Africa, sotietN’ is organi/(‘d on a lamily econom\-. 
and each person has to pla\’ a part in it, tht‘ education oi girls 
proceeded slowK'. To send the bcivs away to school di.'-turli.s this 
economy'; to send the girls as well complicates the division of 
labour to an iiuaUulahle e.xlent. Then, again, in some area.s reli¬ 
gious and social sanctions demand clo.se family sujiervision of 
girls. Despite these difficulties, both mission and govcTiiineiit 
schools for girls have become well allendecl in sucdi area.s of Africa 
as Kenya, I’gancla, Tanganyika Territory and Nigeria. In some 
territories women have clone iiicalualcle work as assistant directors 
of education and inspectors of domestic scienc.e. 

Preservation of Native Cultures. —Allliough the gradual 
sjiread of the use of the Kngli.di language is regarded a.s incvitalile 
for ec onomic reasons, local cultures and languages .ire deliberately 
encouraged, in the primary stages, at least, because of their value 
in the preservation of social pride. Owing to the gn-at multiplicity 
of vernaculars, and to the fact that many have no script, certain 
on(?s in groups of allied languages have been selected for standard¬ 
ization and u.se in education; official committees in all territories 
are charged with the productiem of vernacular publications and 
textbooks. With the financial support of the Carnegie foundation 
and the Phelps-Stokes fund, “Jeanes schools/' patterned on like 
institutmns in the United States, have been established in the 
Rhodesias, Nyasaland and Kenya. At these .schools natives were 
trained as visiting teachers to develop community work in groups 
of schools placed under their supervision. This program, which 
proved highly successful, was subsequently expanded to afford 
instruction in community welfare work, also, to native chiefs and 
other authorities, and to subordinate technical officers. The move¬ 
ment thus initiated in Africa later spread to many other parts of 
the colonial empire. 


I Expenditure on Education.— Since m.miv t‘duc:uion,d in^^ti- 
' tutitms in colonial territories are controlled an<l maintained b\ 

I departments of government other than education dei^utments, 

1 and a considerable amount of educational work is also carried on 
i l>v missions and others outside the direct jnirs-iew of (he admin¬ 
istrations concerned, figures for exiHMidilure on eduetiiion can be 
only partial and approximate. Tht' exjumditure from funds \-oled 
directly for the services of the education departments in the terri¬ 
tories directly under the control of the colonial office was, in 
about £^T50 o.ooo, this figure representing about h (T’; of the total 
expenditures of the colonial governments in that \'ear The num¬ 
ber of pupils in nil institutions under the direct superc i.sion of the 
ediie'ation departments in 193S was about 3.300,000. Idie esti¬ 
mated number of cliildren of school age (between (> and 14 ) at 
(hat period was ai)proximatel>’ between 10.000.000 and 10.500- 
000. These figures indicate that about 30','- of the children oi 
sdiool-going age were in rneipt of education. The i)ercentage 
varied greatly in different colonies. In Hongkong nearly Soh,' , and 
in Ceylon over 75V/. the school pojuilation wen- in school, 
while in other an-as, particularly in Africa (outside N'-asaland), 
the figure was below eo*”/. About of the jnipiU were in 

schools maintained or aided from jiulilii funds (mo.sl of the latter 
category being mis.sion sclinols), and more than (js'.r of those 
under in.struttion wen?, at the c'h'numtary stage: pupils receiving 
.secondary and vocational instrindion were about 4C; of the total. 

Higher Education.—The increase in sot ial .iiul economic 
scr\'ices in colonial territories, and tiie polit y of ili v’elopjng local 
leath'rship. resulted in a great!>■ incri'aseii need for trained profes¬ 
sionals. This served to stinuikate the expansion t)l mlonial uni¬ 
versities ami colleges, Besidt's numertuis rt)lK‘gi,vte institutions of 
university status, there are four full ranking uni\(“rsilies within 
(he ct)lt>nial empire. The first ftiuntled was Malta university 
( an intk'peiitlenl bodv, it establisheii a chair of arthaeol- 

t)gy in it)3S as its .seventh faculty. Hongktmg uiiiversil\' (n)i:') 
r(‘cei\ed an annual gt»\ernment grant; its Ihinl farultv, that of 
metlicine. was ert-ated by means of a grant from llie Rtickefeller 
ftmndalion. Another bo(|y imk'ptmdenl tif piililit funds is the 
ll(‘brevv uni\’ersi(y ( 19’q ). at jerusalem; lieodes faiiillit's of hu¬ 
manities and science, and n pre-f.icully of mcdiiinc, it (oiitains 
.s(‘\ end insl itutes ami departments. Ceylon university ( 1 o j-') 
merger of the Royal I niversity (ollege and the Ceylon M(‘diial 
( ollegc; the li< en.se of the latter had long b(‘(‘n recognized b\’ the 
General Medical council. 

Oldest of collegiate institutions in Irojiiial .Africa is I'ouruh Bay 
college (iH27j, in Sierra I.i'one, which is affiliated with Durham 
iini\ ersity. At the outbreak of World War II it had been planned 
to constitute a university for Malaya with the consolidation of 
two earlier institutions in Singapore, King Kdw.ard \’II College 
of Medicine (i90.|) ami Ka/lles college The Imperial 

C(»llege of Tropical Agriculture (191M ), at Trinid.id. provides ad¬ 
ditional training to .scientilic agriculturists ami ])ursues research 
work. An indepeiuk.mt institution (tiiough in receij)t of govern¬ 
ment grants,), and one of the best known of the colonial empire, 
is the Prime of Wales college (19-^7 t, at Achimota, Gold Coast, 
half the managing council of which are Africans; the instruction 
for both .sexes from kindergarten to university standard, and the 
training in agriculture, engineering and the arts and crafts, are 
planned throughout to con.serve and strengthen the c ultural her¬ 
itage of West Africa. Post-.sec on clary vocational training (includ¬ 
ing medical) is given at Vaba Higher college (193^ > near Lagos, 
Nigeria, and post-primary vocational work at Makerere college 
(19^2), at Kampala, Uganda; the status of several courses at the 
latter has been raised to secondary standard, anci higlier education 
courses have benm transferred to a new university college. Cocl- 
rington college, in liarbados, affiliated with Durham university, 
offers a limited number of university courses. At Tabora school, 
in Tanganyika Territory, boys, many of them the sons of chiefs, 
take a four-year cour!>c which includes both atadernii; and voca¬ 
tional instruction. 

The Advisory Comjnittce on Native Kducaiion instituted in 
1942 an examination of the subject (A the mass education of com¬ 
munities, and the following xcar the colonial secretary created a 
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(ornrni.ssion to (onsirlcr (fie Best means of ensuring closer co- 
o()era(ion lielueen higher education institutions in the territories 
under his jurisdiction and llritish universities. I’he coordination 
of higher education in west Africa presented numerous special 
di/'liculties, for (iiere were great contrasts between the widely 
separated de|iendencies in their educational standards and pro¬ 
grams, and ill tfieir economic, social and political development. 
Therefore in ic;43, at the same time that a commission com- 
meiuecl inciuiry into the general jiroblem of (he relations of the 
universities, there was set ui> a si-parate (ommi.ssion of incjuiry 
into higher education in llrili.^fi West Africa. 

Biiti.ioi.KAi'ii V.—{.‘anada: l{i[)liogra|jhus and indixe.s of Canadian 
IK’iiodical;. on educational nialtei-^ are to he i(jund in the Annual 
Survey o) luluLution tn Canatla tioJi dP ami the- liirnnialSiirvry of 
J’jlunition in Canada, vol. i, lUenicntaiy and Seiondary I'iducatntn 
( i(( d) -,cK|, vol. ii, Ilighei Isducalion in ( anada ( ni.d* and io.i'''-40l 
and vol. iii, Survey ol Jdhiaiics in Canada (i</c.s 401. Briel acctninls 
ol llie lli.^tor\ of (Janadian edination ma\ he loiind in Sixty ]’rars of 
Canadian Idoy^raw (i'kS). and .\ I‘. .\eveton, J hr rnivrrsilin and 
I'.dm al ional Sy ,t( )in of thr J-.nifiiir (11^.'.), Sir al.M) the Canada Vrar 
liooh, Crix rrdiny,s ol the ('oiu ( lit iori.s of the ('anada and Nevvloiind- 
land lahnation Association (annual), Rrports of the National Con- 
lereiiie ol (^lnadlan Cnu ei .sit ie.s, /hr S( haul (Ontario College of Isdii- 
(alion, niontlih ) and /hr Cn/vrrutir\' Year Hook (jnihlished by the 
Cniversitle.s' Bureau ol the Ivmpirei. 

Ai SI HAi IA - The Austr.'di.iii Council for Educational Researcli, 
tinaiued almost entirely hy the Carnegie Corporation ot .New Yoik, 
puhlished a year hook of Austiali.iii eihuation under tlie title Rriario 
of I‘.d HI III ion in Australia. Sir also O. .S, Browne, /id m at ton in d/e.- 
Iralia ] )'rar Ihiok ol Ihr ( innnion\..'ralth of Aiidralia; /hr 

Cnivri sitird Vrar Hook (puhli.slied hy the I’niversities’ Bureau of 
the I'.mpire). 

Ni.vv Zi.Ai.wn.—.Sec th(' ('ouncil for lalucational Re.H'arcli’.s Con- 
Ind of /uluiation in Acie Zrahnid (ii;.i7C /hr I nivrrstty of Mi 10 
Zriiland (km';), Inlrniu dnitr Si hoofs of M'rw /.raland (ii;.('Si and 
/'nhnnnl Si hoofs of M'r\c /.raland (1040'. .Sec also .New Zealand De¬ 
partment ol Intein.al MWaus, /•.ilioaliny M'ru' Zraland (1041) and the 
A'cie Zraland Vrar Hook. 

Soi l 11 Ai'iui A.--,S( c hi ( 1 . Malherhe, lidurntion in .Sindh Afrira, 

s..’■ 1022 (I'l.'.s* :uid hdumitonal and Soi iiil Rr.srarih in South 
Afriia (j(),(u) ; 11 . MiKeiion, .4 History of /■.a’uiation tn South Afnm, 
(njil). Consult, akso, the annual Rrports of the depait- 
nients id edin.ition ol the union and the lour proviiue.s, and the 
union government s Dfhiial Vrar hook, / radr and Shipping (annual 
ol the de|)artnient of lu-toin.s and e.xiise) and Oflnial Journal of thr 
/trpartnirnt of Coiiinirnr and /ndinttir.s. 

India d'he best summary and iritiial survey i.s to he found in Sir 
Idiilip llartog, Sonir ds/ici/v of Indian /idtuation, Hast and Prrsrnt 
(lOUC. 1 ‘or the history ol edmational piogiess ,wc Syed Malunoiid, 
.1 History of /inylidi /sduiation in India, jySi-iSot (1S05); I'. 
Andrews, I hr Rmnissiuii r in India (lui.’t ; J. (ihosh, Hiyhrr Jidura- 
tinn tn Hriiyal undrr Hntish Rule (i<).*t)>. Srr, also. 'I’he Education 
(Ommissionei.s with I hi' (lovernnient id India, liduration in India 
(.innual report) and the Quinqurnntal Rrvirxc of the /’royrrss of 
/■itiii at/on in India; .md the Hitndbook of htdiin Cniot rsilirs (annual). 

CoioNiAi, I'.Mi’iio.. l’hel[)s Stoke.s Eimd, /idtuation in Africa (m^U 
;md /•ducation in isast .Utica (io.:,C; H. M. Wyndham, Hrohlrnis of 
hup! rial /'rush 1 .ship : .\iilivr liihuation (loyU; B. .V. Eletcher, /idu- 
lation and t olonial Ihvrfoptnent (i<h 7); A. Mavhevv. iiducation in 
thr ( olonial I'tnpirc (iijyS); Eonl Hailey, .-In .African Survey (.’iid 
pile, njoi) Puiilic.itions of II.M. Stationerv Ol'hee should Be lori- 
'\dted, jiai tir ul.u 1 \ Hd in at ional Holii y in Hritisli Tropical Afriui 
The /’laic of thr \'rrmu uLir (i(p'7): M r in or and tint on M’ativr 
f'idii v in Hast .\triiit (incot; Thr liduration of Afriran Rural Com- 
nnoiitirs (11145); Hiyhrr Education in Hast .Africa (lo.t?); reports of 
the lOs.S Committee of Inspeefion, viz., Arhimota Collryr (nj.o)) and 
Hit;hrr Hduiatioii in hritish Malaya (1040); and the annual Colonial 
Rrfoils Sir, aUo, the Year Hook of Hducation ; the Educational I’cur 
hook of Tcarhrrs i'ollryr, Coliinihia I'nix'crsit y ; and (ivrr.sra Educa¬ 
tion (a (piarterh '. (W. B. Pv.) 

BRITISH EMPIRE EXHIBITION: see Exhibition' and 
'rRvm 1 'aik 

BRITISH GUIANA: or Ct i vna 

BRITISH HONDURAS, formi-rly callml Brlizo, or Balizr, a 
llulish crown colony, liouiuled and N.W. by Iho Mexican 
'I'l'critory of (duinl.ma Roo. N.K. and E. iiy the* Ttay of Honduras; 

and'W. by (lu.ilernal.i. 'I'he area, including .about 212 scj.mi. of 
c.iy s, is S.sijvH Mj mi. The (iu.iteiu.d.in frontier had long been re¬ 
garded as (letinili\eiy settled under a convention made in 1850. 
hut in myS (liiatem.ila reopened the entire (|uestion on the ground 
(hat btiiish noncomidi.ince with other pren ivions had invalidated 
the entile coiucntion. detined in iSsig the bc)und;iry follow." 


the .Sarstoon from the Bay of Honduras to Gracias a Dio.s falls, 
runs northward in a straight line to Garbutt's falls on th(2 Belize 
and from there due north to the Mexican frontier, which fol¬ 
lows Blue creek and the Rio Hondo to its mouth in Chetumal bay. 

Approach to the coa>t is through the islets known as cays, and 
through coral reefs, and is Ixith difficult and d;iiigerous. For some 
miles inland the ground is low and swampy, with mangroves and 
trojiical jungle. Next succeeds a bell of ruh alluvi.il land, seldom 
mon* than a mile in width, beyond which, and])arallel to the rivers, 
are extensive tracts of ."aiidy, arid land called ‘‘pine ridges,” from 
the trees (Hiuus cubrnsi.s) with which they are clothed, f'urther 
inl.ind comes the less elecated “broken ridge” country, of mixed 
scrub. These tracts are intersected by what is called “Cohune 
ridges.” with a tleep rich soil covered with myriads of jialm trees 
and broad savannas, studded w'ith clurniis of trees which are 
thrc'aciecl by streams from the mount.iins. Tlie lattcT rise in a suc- 
cc'ssion of ridges parallel to the coast. Nearest (o Heli/,e (the capi¬ 
tal ) are the Manatee hills, from 800 (o 1,000 ft. high ; beyond these 
the Cock.scoml) mountains ri.se to ,v7oo ft. I'ifteen streams, 
large enough (o be called rivers, descend from these moutitains to 
the ,sea, lietwcrn the Hondo and the .Sarstoon. 'I'he uninhaliitcd 
country between Garbutt’s rapids and the coast south of the 
Gocksccmib numnlams consists of pine ridge and open grasslands, 
with line pasturage in (he west and valuable forests in the east. 
Its elev;ition N'aries from 1,200 to 3.300 ft. Auriferous f|uartz and 
traces of other minerals have been discovered, but not in workable 
(|uantity. 'Flic' geology, fauna, and flora resemble those of (.^entral 
America (i/.v.). Although within the (roiiics, the climate is sub¬ 
tropical. The highest shade temperature recorded is the* 

lowest 50'’'. Easterly sea winds prcwail most of the' ye;ir. The dry 
season kists from mi(I-l''eb. to mid-May; rain occurs ;it intervals 
during the other moiitlis, and almost continuously' from Octobc-r 
Ihrougli HecembeU'. At Belize the annual r.ainfall ac'eragc- is 8c>- 
85 in. (iu3,(-3(); 77-58 in.). It is lower in the north ;ind higher in 
(he south, where as nuuli as i<)3 in has bec'ii recorded for a sin¬ 
gle- year Malaria fever is endeniic. and other trofiical diseases 
occur sporadically, but, comiiared with the W'csl Indies and the 
C'entral American .siale.s, the country is not unlu-althy. 

Inhabitants. —Briti.sh IJondiiras is a little largc-r than Wale-, 
and has a population of about 61,068 ('offici.il e'fi.. 1(441 >■ Thin-bred 
while inhabitants number less than i in 25; the remainder are of 
mixc'd descent. The majority are hybricLs of Negro slaves, nati\'e 
Indians, and white settlers. Tliere arc (1 ) Maya Indi.ans, chietly 
in forest villages in the west and north, aw;iy from the sea; (2) 
clc'sceiidanls of English buccaneers, mixed with .Scotti.sh and Ger¬ 
man traders; (3 i the woodcutting class known as “Belize creoles,” 
of more or Ic'ss pure descc-nt from African slaca.-s or labourers, 
from the- W'est Indies; (4) the Garibs of the south, dt-scendants 
of (he poimlatioii cle|K)r(ed in i7C)6 from .St. Vincent, of mixed 
.African and ('arib origin; (5) in the south, a Spianish-lndian jxipu- 
lation, from Guatemala ami Hondunis; and (6) in the north, a 
!8j>;uii."li-liuliari groiij) which came from N'ucatan in 1841). The 
popul.itioii increases steadily; about 45G' of the birth.s are illegiti¬ 
mate and males are more numerou.s than fem;iles Many tracts of 
iiniiih.ibitc'cl kind and forest were once thickly }jopLikited. The 
country' abounds in ruins of the ancient May'a cicilization. 

Natural Products.—British Honduras has long cieitended on 
timber, esiiecially mahogany, logwood, cedar, and dyevvoods and 
cabinet woods, such as lignum vi(;ie, fustic, bullet wood, santa- 
maria, ironwood and rosewood. The Nc'gro inhabitants arc su¬ 
perb woctclsmen. Agriculture, jirohibited in the iSth century b\' 
treaties with Spain, has never been adeciuately devclc)i>ed, and 
at most Too.ooo nc., or le.ss th;in 2G of the whole .area, i.s tilled. 
'I'he St.inn creek district, centre of graiiefruit cultivation, has 
uncliTgone considerable agricultural ccxiiansion, and several groups 
of government-sjx nsored cohunSt", im Iiiding 8.' Furojiean refu¬ 
gee f;imilies in u)40, w'ere settled in tlie interior. Sugar cane, 
coco-nut palms, banana", plantains and citrus fruits arc culti¬ 
vated. A’anilla, .sarsaparilla, sapodilla (from which chicle i.s 
obtained', rubber, and the cohunc or coyol palm, valuable 
for it-i oil. grow wild. The government maintains a forest de- 
fiartmeni (founded in i()22) which is charged with conserving and 
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replnnlinp valn.iblc timber, and also maintains a department of 
agriculture (founded in i()28i. 

Chief Towns and Communication. —Belize (qv.), with a 
population (1941 est.j of 17,289, is the capital and chief seaport, 
btann Creek also has a deepwater port (at Commerce Bight), 
The towns of Slann Creek, Corozal, Orange Walk, 1 ‘unta Gorda, 
Cayo, Monkey River, Mullins Ri\er and Henque \ iejo have their 
own town boards and considerable local self-government. 

The Belize river is navigable by shallow boats for 180 mi., 
the Chetumal for 70 mi., the Sarstoon, the Sibun and other rivers 
for shorter di.stances. There are no railways, the 25-mi. Stann 
Creek valley railway having been converted into an all-weather 
motor road. While most of the main tentres are connected by all- 
weather roads, land communication is on the W'hole inadequate 
Under (he provisions of the Colonial 1 )evehiprhent and Welfare 
act. 1940, the British government allotted 1187,500 for modern¬ 
ization of the. Beli/e-Cayo road. The Central American airways 
(TACA) links Belize by air with (he main interior (owns and 
with the outside. Steamers from New Orleans. Liverjiool. Jamaica, 
Colon and Puerto Cortc's (Honduras) regularly visit Belize. 

Commerce and Finance.-- The colony's principal imports arc 
foodstuffs, cotton goods, hardware, beer, wine and sf)irils. The 
leading e.xporls ;ir(‘ mahogany, cedar, chicle, coco-nuts and coj)ra, 
grapefruit and bananas, (ioods in transit to and from Quintana 
Koo lerrit(jr\’ ( Me.xico ) make up a considerable portion of tin; 
(olonN' s external track', accounting for somewhat over half of the 
e.xporls in 1959. 'I'he external trade in 11)59 (with correspond¬ 
ing ligures for icgpS in parentheses) was; imports, $.>.5.52.051) 
($4,oo4.0()i ). of which the United States supplied 32.4.1' ,' 
(50,78';), Mexico 2755(0 (24.69;,), Great Britain 15.8';;. 
( U).o 69 ; b Canada 7.18'; (8.069, ), other parts of the British 
Kmicirc 4.75';; (.}.7o',; ), other countries 12..sQ. (12.719;..); ex¬ 
ports. .$2,5i()()74 ( $,p2()3,3.S.4 ), of which the United States took 
69.199;' (72.849; ), Great Britain 15.25',' (12.72',;,), and Canada 
2.1 69; (.p.t 9 r' ). Mahogan\' logs and lumber aggregated 42.19';. 
of the total export value ( 57 ^2% in 11)38). 

In 1S94 the British Honduras riollar became the standard of 
currency, and all linaiuial transactions are rcfiorted in it. It is 
normally equal lo the U.S. dollar. The pound sterling is legal 
tender at .$4.86. The colony issues its own notes and suhsidiarx' 
coins. There is a government savings hank, and the Royal Bank 
of Canada has a liranch af Belize, In i()3() nwi'iiues. exiliisivo 
of .$721,489 advanieil from (he colonial development fund. W'ere 
$1,246,173 (1938: $1,258,099); cxiienditures, exilusi\e of irniie- 
rial grants and loans, were $1,539,187 ( 1938; $1,337,868). 

Constitution and Administration.— I rom 1638 to 1786 (he 
colonists were completely inclei-teiulent and their customs wen- 
codified as “Burnaby’s laws,” after the N’isit of Admiral Sir W. 
Burnaby in 1765, and recognized liv the crown. In 1 78O a super- 
iiiti ridcnt was aiiiiointcd by the crown, and alt hough this ofl'ue was 
vacant from i 790 to 1707, it was revived until 1.S62. An executix ** 
eounc il was established in 1839. and a legislative assembly in 
1853. British Honduras was declared a lolonv in 1862, with a 
lieutenant governor, subject to the governor of Jamaica, as its 
chief magistrate. In 1870 the legi.'-lative assemblx- wa.s abolished 
and a legislative council substituted. In 1S84 the lieutenant gov¬ 
ernor was created go\ ernor and commander-in-chief and the col 
ony rendered independent of Jam.iica. Reorganized (1936, 11)38). 
the legislative council consisted of live official and eight unofficial 
(six electc'd) members. English common law and all imperial 
statutes affecting it passed before i8()9 arc valid, subject to modi¬ 
fication by colonial ordinance. Appeals from decisions of the 
supreme court of British Honduras go to the ])rivy council. 

Religion and Education. —The churches represented are 
Roman Catholic, Anglican, Methodist, Baptist and Presbyterian; 
but none of them receives assistance from public funds. The 
bishopric of British Honduras is part of the West Indian province 
of the Church of England. Almost all schools are denominational. 
School fees are charged, and grants-in-aid are made to elementary 
and .secondary schools. Most of these arc under control of a board, 
on which the religious bodies managing the schools are repre- 
•sented. Slightly over half the population is Roman Catholic. 


HISTORY 

Briti.sli si'ttlement in Horulur;is. the scene of the .incient M.i\;t 
civilization. Iiegin.'' with the cominc: of shipwrecked sailois nr 
tniccaneers in 1638. I'he tirst reguktr i">taMiNhnu'ii( lolluwcd in 
i{)()2, when settlers wert' attracted tiom Jamaic;i b> tlu- logwnod 
and malutg.uiN’ which soon became an inqxMi.inl prodiut of (hr 
hay. The woodcutters covt'it'd an are.i wider th;m Hniiduias but 
for a century S[)ain (lid not admit their title, and English set tiers 
tended to concentrate more ami more on the Belize- rivi r, which 
gave an alternative name to the colony. In tlu- i8ih eentuiw lhe\’ 
increased greatly in number, and s\frii;ui skives were imiioitid. 
'rhe hostility of their Spanish ri\;ils was keen and not unpro¬ 
voked; and il was only ;ifter resisting formidable altaiks (bat the 
English “baynien ' were' recognizc'd b>- the- tieal\ of Uiris in i7(»3, 
and gainer] Spanish consent, at the iniit' of d('stro>ing their 
fortifications, “not to be disturbed or molested, undir anv jiretc'.xt 
whatever, in their said places ol cutting ami lo.iding logwamd.” 
'Uhis agrc-emeiit did not Ic-ad to frienclly relations, am! in 1771) (lie 
S])aniarcls m;ide a grand attack which deslroyi'cl the si-itlement 
at Belize-, the inhabitants being (.iken to ^'ucalan and H.ivami, 
where most of them dic'd. In 1783 tin- survivors returm-d with 
new acKc'iiturers ;iiui resumed the cutting of timbi-i, ;md be ilu- 
treatic's made in that year and in i 789 bc'twi'en England and Sjiain, 
(liev were recognized as having the riglit lo cut both logwood .md 
mahogany in the northern h;ilf of what later beeanu- British Hon¬ 
duras; but they were not to erect fort ifu;it ion--. In e()mpens,it ion, 
England gave uji her claims to the Mosc)uito Coast Wlien war 
broke- out again the Spanitirds prepared anothi.'r great .diack on 
Bc'lize, but this w.is repulsed, ;mcl after 1748 (he British wcie left 
in pi'ace 

The' successful resistance to Spain has been n-garded as estab¬ 
lishing British sovereigntx’ o\er Honduras; but it is probably more 
correct to attribute' the* title to umlisturbed jiossession lh;m to 
cc)m|uc's(, as S|)anish soverc'igni>' ;ipj)ears to h.ix'e been tacitly 
admitlc'd in 1814, whe-n the* jirovisions of iIk- e.iilier lrea(\' were 
revi\'('d. With the breakup of Sjianish powi'r in C'eniral ,'\merica, 
any rights she- might ha\'e were inherited by IMi xiio ;m(i Guate 
mala. The prox’isions of 178(1 relating lo this "set t k-mi'iit, for 
certain purposes, under iIh- jirotectioii of his Maji'stx” were in- 
(orjKinited in a treaty xvith Mc-xico in 182(1, and in the drafts of 
other treaties; and British aulliorilx' over the greater arc'a ckiimed 
in 183(1 was latc-r confirmed by the- exception of Belize from the 
prcivi>ion of the* ('layton-Bulwer treaty (1850) which forb.ide the 
(ontr.ccling nations to fortifx’ jioints on the C'eiitral American 
mainland, and by the boundar>' setllenu'iit with (iuab-inala 
(1859). The country jirogrc.-ssed ])ea(efull>' under British rule, 
although the' northern borders, were occ.csiomdly attackeii by 
rebel b;incls in the .second h:df of the- ceiiturx'. In 1844 an inllux 
of Spaiiish-Mexicans in llight from the Imli.ins of \'ucat;m did 
much to jiopulale the dc'sert areas of the colonx’. 

While the status of Brili.sh Hondura.s was in dispute, gewern- 
ment was by public; meeting of the free inhabil.ints, who eleclrd 
an unpaid rnagislr.-icy of about seven, one bc'ing superintc'mlc'nt. 
The crown gninted a similar constitution in 17(15. 1 roni this time 
gradual modifications were* introduicd, until in ].S()2 British Hon¬ 
duras became a colony with a lieutenant goxcrmir under the gov- 
c-rnor of Jamaica. In 1871 it became a crown ccilony and was 
sc'parated from Jamaica in 1884. In 1840-92 a clisjiutc, in which 
the minority of unollicial members resigned from the council, led 
to the- reconstitution of that, body, with a majoritv ot unotiicial 
members, the historical outcome of the (olony’s democratic origin. 

liiuLiookAi'iiY. —C. Ilummcl, Rtports on the Fon\t\ of tirilish 
Honduras (LoneJon 1921); W. R. iJunJoji, Report on the lunnomic 
and Natural Features of British Honduras (Uondon 14.-1); M. S 
Mc'tzKen and H. E. C. Cain, Handbook of British Hondunis (London 
1925), Hurdon, Art hives of British Honduras (c vols., London 1911 
.5.5); Sir J. A. Burdon, Brief Sketch of British Hondinas (ri'V. hy 
A. A. H. .'Xnderson, Itclize, 1939). (]., W. Hi;.; X.) 

BRITISH INDUSTRIES FAIR. Th. British Industries 
fair, held each year for eleven days from the third Monday in 
February until the Friday of the following week in London and 
Birmingham simultaneously, is an outstanding ex.imple of an or- 
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Ir.'idr f.iir. If i- .1 national display of thr quality arul 
r.my'f of a lar^c nuinBcr of Ifriii-^h jirodutt- and pl.iys its part in 
assistiriR thr trade ot the Unit'd Kingdom 

The I'air wjo' first held in 1015 for tfie [Mjrpose of encouraKinp 
the manufat tore in the United Kintrdom of artides which had 
[irevioijsly fieen entirely or almost entirely port hast'd from for- 
eiym soiirtt-s In ir;20 the Binninirharn Chamher of ('ommerrt' 
orKanized for the first lime the he.iv\' indii-'tra-', set lion, whiih j.> 
now known as the IsnRineerini.' and Hardware seel ion of the Fair. 
The London section of the I'air i^ oiitaid/ed hv the' department 
of Overseas 'I'rade which, in order that the policy of the two sec¬ 
tions of the I'air may hi' co-ordinated in keepinj? with tfie national 
asficil of the B'air as a whole, works in dose collaboration with 
the Ib'rrninijhani ('harnfier of Cornnierce, and also conducts an- 
nua!l\’ on behalf of the hair in general a world-wide publicity 
campaiym Tn when the l air was held in the Royal A^tri- 

(ultiiral Mall the toltd cici upieci c xhibilirifc art-a amounted to 
S8,7 i.; SC) ft,, the exhibitors nwrnlariny' 5rjr. Duriny the other 
War \'ears the l air was rnui h smaller, owiriy to the transferc'tue 
of much industrial activity to the manuf.iclure of munition.s, 
while even in i')iO the oicu])ii‘d exhibit in):: area totalled only 
80,.'■07 sc| ft,, and the number of exhibitors was s ^ fewer than in 
ipty In lo-’o, with the inaiumration of the Hirminyham section, 
London and Hirminr'ham lotcelhi'r ai i minted for a total stand area 
of cf ',o 8M s(| ft , whii h inereased in the follovvin): year to 
sq It , or nearly four limes the area in loi.s, and tfie exhibitors 
rose to i,hS() m number In m.’S the total oi i upied exhibiting' 
area inerea-a'd sharjily to .pyj,;©; sij ft., while the exhibitors num- 
hered .M m 'Lwo years later the Fair moved to Dlymjiia and in 
the followii)):: \-ear, rnti, wfien the Fair was lield for tlie first time 
at all lliiee (eiiires, ()l\'inpia and W hite Uitw London, and Uastle 
Hroni\vi(h, Ilirmini'hain, thi* number of exhibitors irurea.sed to 
.',.’0.' and the total om u[)ii‘(l exhibitiiu: spact' to 5^204.} sip feet. 
In lo.F) when the Fair was held at Olympia and Karls Court, 
London, and Castle llromwiih, Hinnmjzhain, the number of ex- 
hibipirs w.is while llu* exhifiils (xi upied an area of X.-O.pny 

s(| ft or inoie Ilian nine limes that of the original Idtir. 

'The Fair is unique in two major aspects. In the first phne it 
Is entirely national in diaiacler and onl\- yoods prodiucd in lh(' 
Unileii Kingdom or in an\ other pari ot iIk' British Emiiirc- may 
b<’ shown In the se( oiid place panic ipalion in it, with the .sin):le 
exi t')')!ion of one trade f:rou[>, is n"'tricted to the actual mamifac- 
lurers of the articles ('xhihiler! The only ('Xieption is the 'IVxiile.s 
.section where, owmp' to the many staples of manufacture which 
are tarried out indciieiulcnlly of the industry, dilliiuliy would be 
experiem ed m lonlininp part u ipatiori to manufacturers, and mer¬ 
chant firms are, therefore, permitted to exhibit in this one sec¬ 
tion of the Fair ITodints of (lie lighter iiuliisiries inchidinp: 
chemicals, jewelleic and elet f ro-plale, watches and clocks, leather 
and leather poods, paper and stationery, pottery and plassware, 
stienliln, t»piical and pfiolopraiihit poods_ f)laslics. lamy poods, 
ION'S, pames and sports poods, etc , as well as th<‘ textiles and fur¬ 
niture tradt's are shown in London, which in .ichiition is the venue 
of the I*.ni|ure section, while (he Birminphani set (ion comprises 
exhibits of tlie iiroducts of the hardware, metal and enpineerinp 
industries The two schedules of trade hn\e been arranped so as 
to a\oid tile necessity fiir tfie l)u\cr of ain' partiailar class of 
commo<lities to visit more than one section of the Fdiir. Etiually, 
in both London and Birminphani. thv x'arious trade section.s are 
prouped as i ompU'tcb’ as possible, apain to facilitate the work of 
the buyf'T, who is thus able to inspiect in tlie .shortest possible time 
all exhibits of (he class or ilas-,('s of poods in which he is most in¬ 
terested 

The r'air is the subject of an .innual world-wide publicity cam- 
piaipn In .iddilion to c-ditorial puiblicity both home and overseas, 
a series of letters loiuhed in appropriate lanpuapc is sent to over 
100,000 trade buye-rs ihrmiphout the world, while in the I'nited 
Kinpdom a speeial mailmp camjiaipn is undertaken with a view to 
encourapinp home buyers to attend the Fair. Over>eas ofticers of 
the- Depiartment of Overseas Trade, who I'ompmi.se within the Krn- 
piire His Majesty’s Trade ('oniniis>it>ner,> and ImpH-rial Trade Cor- 
respoticlents. and the Uommercial Diploniatie and Uonsular Oth- 


cers in foreign countries, work successfully to make the Fair 
widely known in their areas. Active sup^paort is also given by 
British C'liambers of Commerce both at home and overseas. 

The London .section of the Fair, for which the Depiartmcnt of 
Overseas Trade is wholly resp^onsible. is sdf-supipiortinp. the re- 
(ei|>ts from exhibitors being balanced against expiendilure. The 
Birminphani section is also on a self-supipiorting basis, the Bir- 
minpham Chamber of C'omrnerce being respionsiblc for the tinaiue 
of the enterprise. (C. Ta., X.) 

BRITISH ISLES: xer Gklat Britain; Ireland; .Scotland; 

[ Walks; etc. 

BRITISH LEGION. The British Legion was established in 
u)2r, under the late Field-Marshal Earl Haig, its first president, 
for the piurpiose of uniting in one national organization the various 
existing as.sot iatiotis of ex-service men. These were the C'omrade.s 
of the Great War, the National Association of Discharged Sailors 
and Soldiers, the National Federation of Discharged and Demobi¬ 
lized Sailors and Soldier.s, and the Offuers’ Association In Apiril 
iijJS the Legion was incorporated by royal charter. 

The pirintipdes and policy of the Legion are non-political and 
non-sectarian, and its membership) is cxpien to all Briti.'^h or natural¬ 
ized Briti.sh men and women who have served with the forces of 
the Crown, including men and women of the Red Cross and similar 
organizations 

The activitii's of the' Legion arc administered through various 
dc'piarlments dealing with legal and liriancial aid, apipiointments and 
enipdoyment, assi.stance of variou.s kinds to families, including 
educational a.ssislance and the after-care of children, as well as a 
business branch for setting up ex-service men in Inisiiiess. A 
Lc'gion indu.strial village .settlement has been estafilisficd at Tres- 
fon Hall, near .'\ylesfonl, Kent, where tubercular cises are re- 
ceiveci. It corniirises a sanatorium with piark grounds and 
cottages covering in all .psoac., whc're ihi' pcitienis, who in some 
eases liave their families with (luTn, \vlu*n lit to work, arc- taught 
to peursue a great variety of suitable occtipiation.s including car- 
penirv, printing, fibre' and leather case manufacture, etc. With 
the aid of (he National ( Brince of Wah's'i Relief Fund, as well 
as through pirivate generosity, the Legion has also acquired a 
factory fully ('<|uij)pK*d for the manufacture of liandwoven 'Welsh 
(vvec'ds by di.sabled ex-.'^ervicc* men, and in the E.v-service Indus¬ 
tries. Ltd., at Warminster, has financed another .similar under¬ 
taking for the' manufacture of furniture 

■Another of the Legion's jiractical activities is the poppxy factory, 
where over 400 disabled men are empdoyc'd all the year round 
making the “Flanders” piopipiies and wreaths in anticiptation of the' 
demands for Remembrance Day (Nov. n ). The sale of these 
pxipipiu's throughout the" country on that day has bc'cn recognized 
as const if tiling a .spu-cial aptpeal in aid of the funds of the Legion, 
and the total contribution front all sources made* on “I’oppv- Day’’ 
is now the main source of income for its work, and in icj^S realized 
(he sum of £578.188. The co-ordination of this and otlic-r apipx'als 
and funds, such as the United Serxnces, (he British Red Cross 
and otliers, for (he relief of distress among ex-service men and 
thc'ir families, is made through the national execufix'e council. 
Further n reptresentative of the Legion serx'cs on every committee 
in the country that has to do with ptensions 

The organization of the Legion, whose headquarters are in Lon¬ 
don, is based on the establishment of over 4.412 branches through¬ 
out the country, as wtU as a number of branches aliroad, including 
Geneva, Lima. Mexico City, etc. The branches arc groupH'd into 
administrative areas, each w'ith its own elected council, the na¬ 
tional e.xecutive council being also elected annually at the confer¬ 
ence of branch delegates. I'hrough its mernber.ship) of the British 
Kmp)ire .Services League and association with the Federation Jn- 
tcrallice des Anciens Combat tan ti\ the Britiii Legion also main¬ 
tains its contact, and servc.s as a connecting link, with the other 
ex-service organizations of the British Dominions and allied na¬ 
tions in the World War. 

BRITISH MUSIC SOCIETY. This was a body which was 

tormed in iqiS, on the initiation of Dr. Eaglefield Hull and under 
the presidency of Lord Howard do Walden, to further the interests 
of British rnusie and of music in general in Great Britain. The 




BRITISH NATIONAL 

society aimed at stimulating the musical life of the nation, alike by 
developing and co-ordinating the work of existing organizations 
and by its own activities carried on through the agency of its vari¬ 
ous provincial centres and local branches throughout the coun¬ 
try. At the Siime time, in virtue of its relations with the Inter¬ 
national Society for Contemporary Music, of which it constituted 
the Briti.sh section, the society was in close touch with Continental 
music. It has, however, ceased to exist. 

BRITISH NATIONAL OPERA CO., THE, came into 

existence in 1922 when it was formed on so-called “common¬ 
wealth,” or profit sharing, lines by some of the leading artists wrho 
had found their occupation gone on the cessation of Sir I'homas 
Beecham's managerial activities, a company of notable strength 
and elhciency resulting. The company’s activities are confined 
mainly to the provinces, but it has also given seasons in London. 
0 [)cras of all schools were comprised in its repertory. In 1929 
the company was compelled to go into bankruptcy. 

BRITISH SOUTH AFRICA COMPANY, THE. This 

company owes its existence mainly to the crf!ati\'e genius of the 
late Mr. Cecil Rhodes, who in the early ’eighties uf the last 
century saw’ that, unless Great Britain i3cstirred herself, large 
tracts of valuable country ruled by savage native chiefs in the 
interior of Africa would pass into the hand of the continental 
Towers then engaged in a scramble for new colonies. The rejwrts 
of explorers had convinced him that the high lands north ami 
south of the Zambesi river not only provided favourable fields 
for colonization and agricultural development but contained the 
promise of great mineral wealth. Upon these tracts the eyes of 
Transvaal Boers and Germans were already fixed, while Portugal, 
after centuries of apathy, was beginning to assert historical claims 
to their ownership. 

Rhodes first tackled the problem of actiuiring a foothold in the 
Matabele and Mashona country, and with that object secured the 
despatch to King Lobengula of a diplomatic mission to establish 
an understanding between him and the Government of Queen 
Victoria. 7 ’his, being successful, was followed in 18SS by a more 
special mission which succeeded in obtaining from Lobcmgula a 
concession of mineral rights over the whole of what is now South¬ 
ern Rhodesia. Other financial groups which claimed to have 
secured local mineral concessions and trading rights were per¬ 
suaded to throw in their lot with Rhodes, and he was thus enabled 
to api)roach the British Government with a ])etition for a charter 
authorizing him to undertake the development and administra¬ 
tion of all that part of the interior of south Central Africa not 
definitely appropriated by Belgians, Germans, and Portuguese. 

Royal Charter, 1889 .—The Royal charter was granted on 
Oct. 29, 1889. By adroit handling Lobengula was next induced 
(o i)ermit the entry of an ex[x-dition composed of settlers and 
police. This arrived on Sept. 12, 1890, at the site of the modern 
town of Salisbury, which thereafter became the headquarters of 
the Chartered Company’s government and the focus of its activi¬ 
ties. Simultaneously Rhodes despatched expeditions to various 
regions north of the Zambesi and obtained land and mineral con¬ 
cessions over Barotseland, and, in concert with the laic Sir Harry 
Johnston, over a great part of the territory lying between Lakes 
Nyasa, Tanganyika, Mweru, and Bangweulu, which districts were 
afterwards administered by the British South Africa Comijany 
under the names of north-western and north-eastern Rhodesia 
respectively. 

During the years immediately following the occupation of 
Mashonaland the European settlers, as was almost inevitable, had 
to encounter opposition from the savage Matabele on their bor¬ 
ders, who were loth to abandon their traditional practice of raid¬ 
ing and plundering the weaker tribes whom the company had 
taken under their protection. To this cause was due the Matabele 
War of 1893, which resulted in the defeat of Lobengula’s army 
by a small body of the settlers headed by the Company’s admin¬ 
istrator, Dr. L. S. Jameson, and the flight, followed by the death, 
of the chief himself. The Crown then consented to extend the 
administration of the Chartered Company over Matabeleland and 
gave effect to this by an Order in Council dated July 1894. 

For some years the fortunes of the new settlements fluctuated. 
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! A deiermined rebellion broke oul in Matabeleland in March i8o() 
and was immediately followed by a rising of mt)st of the tribes 
in Mashonaland. In both provinces a large numlur of isolated 
settlers were trupiicd and murdered in lold blood. In Malabele- 
iand, after some months of indccisixe lighting, Rhodes, with great 
courage, W'ent almost alone into the rebel stronghold and arranged 
terms of peace with the leaders. In Mashonaland the hostilities 
were more protracted, but were finally brought to an end bv the 
surrender of the rebels in Oct. 1807. Thenceforward the reund 
of the country is one of unbroken iirogri-ss. A legislati\e council 
was institutecl and the principle ot popular representation was in- 
troduc<‘d, agricultural industries established, and mining for gold 
and other minerals actively carried on. 

Rhode.s successfully financed the construtlion of a trunk line of 
railway connecting the Cape system with the north, and Ma.shona- 
land with the more coiu'cnient i>ort of Beira in Portuguese least 
Africa. The Chartered Company wees thus the parent of tlu‘ 
Rhodesia railway system, which now extends from Vryburg in 
Bechuanaland to the borders of the Belgian C'ongo, and Irom 
Bulawayo to the cast coast of Afric.a—some 2,500 miles of rail¬ 
way line in all. 

The whole expense of the Chartered Company’s ojuTations, in¬ 
cluding the cost of quelling the various native disturi>ances, was 
borne by its sharehokh’rs without assistanci^ from the Briti.sh 
taxi)ayers. 

Southern Rhodesia and Self-Government.—In 11)23 the 
settlers of Southern Rhodesia felt Ihem.selves strong enough to 
demand self-government. An alternative proposal that the terri¬ 
tory should become incorporated in the Union of South Africa 
was submitted to a referendum and rejected by a large majority. 
Southern Rhodesia was granted self-government in 1923, and in 
the following year the territories lying north of the Zambesi were 
given the status of a protectorate of the Crown. In both cases 
the company was relieved of the administrative obligations which 
it had faithfully carried out for 33 years. Duriiig that period, 
besides developing the agricultural and mineral resounes of the 
countries embraced within its charier, the company succeeded in 
completely eradicating the slave trade, which from time imme¬ 
morial had been carried on by many of the native chiefs en¬ 
couraged by Arabs from Zanziliar and other parts of East Africa; 
it had strangled the traflic in alcoholic liquor, prohibiting its sale 
to the natives under the most rigid penalties; it had establi.shed 
a system of native education and had set aside reserves whereon 
the natives could continue to live under tribal conditions, and had 
given facilities to Christian missionaries of all creeds to carry on 
their civilizing work in evi-.ry part of the territory. 

At the termination of the (’bartered Company’s administration 
the Imperial GovernnK'nt arranged to refund to it a i)ortion of 
the heavy exi>enditure which it had incurred in discharging the 
obligations of the charter, and the Southern Rhodesia Government 
assumed its share of this exi)enditure as a public debt. The 
Chartered Company was also allowed to retain such areas uf land 
as it had appropriated for agricultural and ranching i)uri)ose.s and 
the benefit of extensive land concessions in Northern Rhodesia 
and Nyasaland. It retained also the mineral rights originally ac¬ 
quired from native chiefs, which cover the whole of Rhodtssia 
north and south, but it has since sold these rights in Southern 
Rhodesia, though not in Northern Rhodesia, to the local govern¬ 
ment. As holding the great majority of the share.s in the compa¬ 
nies operating the various sections of the railways it is virtually 
the proprietor of the whole system. 

During the period of administration the financial burdens im¬ 
posed upon the company were Loo heavy to permit of any return 
to the sharciiiolders, but within a year (jf being relieved of these 
burdens the directors were able to refund 5s. on every Li share, 
and since that date dividends have also been regularly paid. The 
capital of the company, originally £1,000,000, has been raised to 
£6,750,000. Its president is Sir Dougal Malcolm, K C M (L 

BmuoGRAPHY. —Annual Reports issued by the Brifish South Africa 
Company; F. C. Selous, Travel and Adventures in South East Africa 
GH93); P. F. Hone, Southern Rhodesia (; ILcsil VVilliam.s, Cecil 
Rhodes (1921); Ian Colvin, Life of Jameson (1022); H. Mai’shalF 
Hole, The. Makini’ of Rhodesia (igaO). 
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BRITISH THERMAL UNIT—BRiri'ANY 


BRITISH THERMAL UNIT, Hir Hiriouiif of heat required 
to raiM- (»f)c po’jiul of water through one deirree Fahrenheit, de¬ 
noted liy I he ahhrcviiition ll.'I’ii.U. (,Se/' i’livsiCAL Units. ) 
BRITOMARTIS, sweet maiden ” an old Cretan goddess, 
later idenfihed wit li Arleinis. whose iavourite companion she is 
sani to have heeii. lic'in}.' puisued h\' Minos, kiiift of Oete, who 
was enamoured of her, she spran)^ from a rork into the sea, but 
was .savi'd Irorn drownin); by falline into some fishermen’s nets. 
Made a goddess by Artemis as Dictyvna (^^Lktvou, net), she 
was tin- patroness of fiunters, tishermeo and sailors, and also a 
eod(j(“ss ol birth and healtli. 'J’he lentre of tier w’orship was 
('vdonia, wfieme it extended to Sjiaria and Aepina (where she 
was known as .\[)haea » and the islands of fh(‘ Mediterranean. liy 
.some she is considered to have [teen a moon-yrnddess, her flight 
from .Minos and her leap into the sea siymifyiiiK the revolution 
and disappearame of tlie moon. 

BRITON-FERRY, former urban distriit, Glamorftanshire, 
Wales, east bank, e.sluar\’ of Neatfi ri\'er in Swansrai bay. Pop. 
f I(4,11 ) (cys/, The name lai Ilrittone was given by the Norman 
.settlers of the I, “til ( etil ury to its ferry across the estuary of the 
Neath, but the Welsh name of the town, at least from the i6lh 
(enturv has beeti Llansawcl 'I’he (listrii t was formerly celebrated 
for Its sietierv, but this has been marred by industrial develoi)- 
nieiils The Vale of Neath ratial built in (7<)~ ha.s its terminus at 
briton-l'crrv, which bei ame the port lor the rapidly dc'Veloping 
-Neath Valles 'Pile c cinst rue tioti in iStii of a large dock by the 
(i W'K. and the oix-ning up about tfic* same titne of the mining 
districts ol ('dvmorrwg and Maesteg icy nu’ans of the South Wales 
Mineral railw'ay made the town a leading exporting centre of the 
coal held I'lie developmi'til of metallurgical industries in the 
south Wales coast towns brought further jirosperily to Hriton- 
I'errv. Steel, tin plate and galvani/ed goods are manufactured on a 
large scale 'rrade (lc“i)ression alter njiS ,sevt‘rely affecie.d all 
aspects of the town’s trade. 'Die town has statioms on the G.W.R. 
main line' and on the old Rhondda and Swansea Hay line (now- 
(iW’K ). It is a ward in the municipal borough of Neath. 

BRITTANY or BRITANNY, an ancient province and 
ditch)' of I'lanct' (I r, 1, known as Armorica (c/.'e,) until 

the inllux of Cells Iroiii Hnl.iin, It consists ot the northwe-st pc'ii- 
msula. nearlv' c ()rres|)oncling to thc‘ departments of Idnistere, 

( btes clu-Nord Moibihan, Ille-et-Vikiinc" Lower and Loire. It is 
]>opulailv dividc'd into Upper or Western, and Lower or Ivaslern 
Hniianv' Its greatest length bc'tween the Faiglish channel and (he 
Ailantic ocean is km, (about 15c: Ivnglish miles), and its area 
IS CO,000 s(|,km. (about iS,()^^o h'aiglish s<|.mi.). 

It comprises (wo distinct 
/ones, ;i maritime' /one and an in¬ 
land /one In (he ccTitre there are 
two plateaus, partiv' icivet'c'd with 

unproductive moorland; j 
the southern plateau is continuc-d | 
bv (he Montagiu-s Noires, and 
the northern is dominated by t he 
Monts d Arrc'e, 'I’he watc'rways 
of Hrittaii)' are for the nicest part 
of little value owing to (heir tor¬ 
rent like character The only 

river basin of an\’ import am e is- 

that of the* \'daine, wliieh llows 
through Rennes. The co.ist is Old women 
verv much indentc'd, especiallv bR’ttany 

along the h.nglish ehatmc-I, and is rockv and lined with reefs and 
islets The tnouths ot the rivers form deep estuaries. In the igth 
cc-ntury the clc'velopment of new nutans of communications drew 
Hrillanv' from its isolation, and agriculture develojied in a remark- 
ahli“ manner Manv ot (he Aou/cc were cleared and converted into 
excellent pasturage', and on the coast market-gardening made great 
jirogress. In the fertile districts cereals are cultivated. Industrial 
pursuits excc’pt in a few seaport towns, which are rather French 
than Hi cion, have hitherto received but little attention. Tlie 
Celtic langiuage is still spoken in Lower Brittany. Four dialects 
ate clearly marked (sec Celtic Languages). (X.) 



HISTORY 

The earliest inhabitants of whom we have a record were Celtic 
tribes, probably mixed with remnants of (he earlier race whose 
monuments are the eromlec hs and stone c ireles. The Roman name 
of the country—Armorica—is ('eltic. Caesar invaded it in 56 B.C.. 
and the Bretons took part in the unsucces.sful rising again.st him 
in 52-51 B.c. Roman rule then lasted till the 5th century a.d. 

After the withdrawal of the Romans, there came, in the Sth 
and 6th centuries, a considerable immigration of fhc Celts ol 
Britain, taking refuge among their continental kinsrnc'ii from the 
.Sa.xon invasion. Till then, the rural population had still been 
mostly pagan, but now for .^00 years Breton historv and tradition 
an? largely occupic'ci with rc'corcls and legends of the C'eltic mis¬ 
sionaries from Britain and Ireland, who graduallv' converted the 
whole countrv and gave their names to towns and villages (such 
as St. Main. S(. Hrieuc, St. Tugdual, and St. Pol). ITtil a national 
hero, Norninoe, united its people against (he Norse raidc'rs of (he 
qth century, Brittany was divided into a number of petty lord- 
.shi[)s. Norninoe aca epted the su/erainty of the French king, Louis 
the Pious, huf revolted in 846 against Charles the- Bald, and re¬ 
stored Breton indt'pendence. 

The raids of the Norsemen continued into the loth century. 
In its second half. Conan of Rennes became ])aramounl in Brit¬ 
tany. His ;.on (feoffrey toolc the title of duke. Breton adventurers 
fought under W'illiam of Normandy at Hastings, but thi' Breton 
dukes successfully opinised his attempts to add their countrv to 
his coiKjuests. The line of Conan ended in the 12th century. Duke 
(’onan IVb hard pressed by rebellious nobles, sought the help of 
Hi'iiry II of England and gave his daughter Constance in mar¬ 
riage to Henry’s son, Geoffrey Planlagi'iiet. who succeeded to the 
dukedom. His heir, Arthur, was inurdi'red liv' John Lackland, but 
Arthur’s sister married a I-'rench noblt', Pierre de Dreux, who 
liecamc duke of Brittany in 1212. A line of French duke.s ruled 
al Rennes until, on the death of the childless Jean Ill in 
civil war began between the partisans of two indirect heirs, Jean 
de Mont fort and Charles de Hlois. 'I'he defeat and death ot 
Charles at Auray (i,>64) sccurt'd (he dukedom for tlu' house of 
Mont fort. The Breton liero, Bertrand Duguesc lin. won his first 
honours in this “war of succession.” Later, as constable of krance, 
lie fought again.st the English invaders. Talcs of liis prowess in 
battle and (ournev are traditional in Brittany. 

Brittany's independence practically ended in T4()1, when Duke 
Francis I died without a son, and his daughter, the duchess cVrine, 
married Charles VHI of France. Her daughter, ('laude, became 
the queen of Francis 1 , under whom the treaty of 1532 was con¬ 
cluded. annexing Brittany to France, with guarantees for its local 
lilierties. Until the revolution this {irovincial autonomv' surviv'ed, 
local patriotism opposing the attempts at centrali/ation made liv 
Bourbon absolutism, d'he mass of the people had remained unaf¬ 
fected by the Reformation. During the war of the league there 
were conllicts with the Huguenots. The peace of 1593 I'al¬ 
lowed by local (roubles arising from the duke de Mercoeur’s at¬ 
tempt to make himself duke of Brittany. The province then had 
a long period of peace interrupted only by an unsucce.ssful rising 
in 1675 against new taxation—the “revolt of the stamped paper." 
Many Bretons distinguished themselves in seafaring enterprise— 
men like Cartier, tht' maker of French ("anada, and the naval 
heroes, Surcouf and Duguay Trouin. 

The revolution at its outset found support in Brittany, but the 
abolition of (he monarchy and the new church laws led to risings, 
which began in the winter of 1702. The last shots were fired in 
i7c)(). The disembarkation of an ew/gre force at Quibc'ron in i 795 
ended in tragic disaster, 1,000 disarmed rov alists being massacred 
by the republican.s. The last stage of the resistance was the 
guerrilla warfare of the “Chouans.” Brittany was long after royal¬ 
ist. republicanism being associated with memories of these tragic 
years and of the anti-religious campaign of the Jacobins. Later 
there has been a notable movement toward conserv'ative republi¬ 
canism. In World War I, Breton regiments were among the best 
soldiers of France, and the Breton Admiral Ronarc’h held a criti¬ 
cal position on the Yscr in 1Q14 In World War II, German 
troops occupied Brittany in June 1940. 
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BRITTLE STARS, the pojiular name lor star-l'isli Upv ) oi 
the class (Jphiuroidea {see KcniNoin km a ). 'I'he name relers to 
the habit of most of the commoner sper it's of bfe.ikin'4 off their 
arms (aulotomv. qv.) vvlreii alarnual 

BRITTON, JOHN (1/71 -1S57 ), English antiriuary, Avas born 
on July 7. I77E at Kinglon-St.-Michael, near h'hippenham, Wills. 
Along with his Iriemt Edward U'edlake Brayley, Britton ])ro- 
duced 7 V/r Jh'aiitir.s of Il’///.s 7 //>c, 4 vols. (iSoi ; a third added in 
i,Sj 5), the first of the st‘ries 'J'/ir Bcaulics oj Engjand and Wales', 
nine volumes of which Britton and his friend wrrrte. Britton 
ireated the' taste for jiopular books on topograjihy. llis numerous 
works include; Architectural Antitjiiilit. s oj iireat Britain, 0 vols, 
(i8o5-iSuj); and CatJhi'o'al Antiquities oj England, 14 vols. 
(icSi4-]S45 ). He died in London on Jan, 1, 1,857. His 
raphy, VN'hiih brings the aciount of his life down !(» about 1845, 
was jniblished in 1S50. I'he best notice of Britton is by Digby 
W'\'att, Papers of the Royal Institute of British Ardiiiecls 
( i85f'-';7 >■ 

BRITTON, NATHANIEL LORD (185., ..,44), American 
botanist, was born at New ].)orp, Staten Island, New A'ork, on 
Jan .15, 1859, He graduiited in 1870 at (.'olurnbia univiTsity 
from which in iSSi he received the degree of doctor of jrhil- 
osophy. After serving ;is instructor in geology in 1870-87 and as 
instructor and adjunct professor of botany in i88()-(ji, he was 
made professor of l.mtany in Columbia university. He occupied 
this chair until 18(g) when he bec.ame dirc'ctor-in-cbief of the' 
New A'ork Botanical Carden, created as the result of his efforts 
and which under his guidance became one of the leading institu¬ 
tions for the advancement of botanical science. Hc' rose to front 
rank among American systematic botani.^ts, .specializing in i he 
North American llora, notably in the Crassulaci.*ae, (’actaceae and 
CyiHTaceae, and in the flora of the W'est Indies. Bolivia and 
Paraguay. Besides writing numerous botanical papc'rs and editing 
the Bulletin oj the Torrey Jiotanical Club, 18S8--97, 
author of imiJortant botanical works among which are; Illustrated 
Idora oj the Northern i'nited States and Canada, with Addison 
Brown (r8cjo-(jS, end ed., Elora oj Benntida ( rejiS); The 

Bahama Flora, with C. F. Millspaugh (iqeo); 77 /e Cactaceae, 
with J. N. Rose (kjkj ejO, and various portions of the monu¬ 
mental North American Elora. He died in New' A'ork city on June 
- 5 . ig.I 4 - 

See E. T). Merrill, Biographn (d Memoir oj Nathaniel Lord Britton 

BRITTON, the title of the first great treatise of the law of 
England in the French tongue, which purports to have been w'rit- 
ten liy command of King Edward I. The author is probably either 
John le Breton, a justice for the county of Norfolk, or a royal 
clerk of the same name. The probable date of the book is i2(ji- 
92. It was based upon the treati.se of Henry de Braclon (q.v.), 
which it brought up to date. The work is entitled in an early ms. 
of the 14th century, which was once in the pos.session of Seldeti, 
and is now in the (.'ambridge university library, Sunima de legUms 
eXnglie que vocatur Bretone; and it is described a.s “a book called 
Bietoun” in the will of Andrew Horn, the learned chamberlain 
ot the City of London, who beejueathed it to the chamber of the 
Cuildhall in 1329, together with another book called Mirroir des 
Justices. Britton was first printed in London by Robert Redman, 
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without a date, probabl\- about 1530. Another edition of it was 
jirinted in 1640. corrected liy E. \\'ingate A third edition, with 
Eaiglish translation, was imblished at the l'ni\er.'dt>■ Press, Oxford. 
iSbq. b>- E. AI. Niehol. .An Emgli-h t r,insl.it ion without tlie L;itiu 
text had been pre\iousl\’ published b\’ R. Kelti.im in i"()2. 

BRIVE or BRIVE-LA-GAILLARDE, a town of Eraiiee. 
capital of an arrondissemcnl, department of Cot re/e, 0: mi, 

S S E. of Limoges on the main line of the Oileaus rail\\:iy ti'om 
Paris to Monlaub.'in. Pop. (lc;36) 27,124. ft lies on th.e le'.l bank 
of the ('orreze in a fertile jilam wlieri' inn»ort.int roads and rail¬ 
ways meet, ami wlu-re the high Plate;iu Cent tail gr.ides down to 
the south-western plain. Roik ia\es gi\e local ewideme of man 
in early i>rehisloric tinu's and griait stone monuments ihow hiter 
oicupation. Known to the Roimins as Bri\,i Cuiretiae (bridge ot 
the Corre/.e), in the middle ages it w,is the (.iim.d of lower 
Limousin, and St Anthony of Padua founded a I'laiu isi.m mon¬ 
astery here in i22() 'I'he enicinte wliiCi tornieiiy suirounded the 
town has been repkned b\’ liouh'vards. Outside the laouli-vards 
lie the modern (|u.irlers. A tine bridge leads owr the Correct' to 
suburbs on its right b;uik. 'I'he ehuiih of St. M.aitin in the lie.irl 
of tlu.‘ old town is a building of thi' i.’th century in the Rotnan- 
es(|uc‘ style of Limousin, with three narrow na\es of almost (‘(jual 
height. The ecclesiasiiial .seminary ocuipies a gr.neful mansion 
of the i()th century, with mov.ible fai^adi-. slaiicase and lireptaics. 
Hrive'.s jiosition makes it a market of imporlam e witli large' trade 
in the e.arly vegetables, nuts and fruit of the Corre/e valle>', and 
in live slock, liqueurs and truflles. Table deli( l ies, paper, 
wooden shoes, hats, candles, and earthenware are made, and 
there are slate and millstone workings and dye works Biive is 
the seat of a sub-prefect and h:is a tribunal of tirst instance, a 
tribunal of (onimerce, and a school of industry. 

BRIXEN (town, Nortii ]|;ily). .sec BiU' ssa.n'om’.. 

BRIXHAM, seaport and urban district, Devonshire, Eni.’lattd, 
33 mi. S. of Exeter, on a branch of (he C.W. r,iilwn>'. Poii ( if),v8 1 
8,178. The town is irregularl\- built on tlii' (lifts to the south of 
Torbay, and its haiTxiur is sheltered by a bre.ikualer. E,it!\ in the 
iqtli ('(“ulury it had important fortified barrat ks on Berrs' He;id 
The former chief industry of fishing declined, but Brixliam be- 
(artie an important coaling station and gasoline ik'pot, while jiaiiil 
making and yacht l.iuilding arts also ctirried on. Brixh.im is in 
favour as a seaside resort. St. Mary’s, the amieiit parisli church, 
has an elabonile 14th century font and some monuments of int('r- 
est. Al the British Seamen’s Orjihans’ home, boys arc' fed. ilothed 
and trained as apprentices for tlie merchant service. A statue 
(ommc'morales the landing in 168,8 of ’V\’illiam of Orange. Area 
of uib.in district 8.8 sq.mi. 

Brixham Cave, callc'd ttlso Windmill Mill Cavern, is .a well- 
known o.^.siferous cave situated near Brixham. with a fauna c losely 
resembling that of Kent’.s Hole. The implements arc* of a roughly- 
chipped tyiK'. The formation of the cave was carried on simul¬ 
taneously with the excavation of the valley; the small streams, 
llovving down Tie uiiper ramifications of tJie valley, entered the; 
western opening of the c:ive, and travel sing tlu' fissures in the* 
limestones, escaped bv the lower opi'nings in the chief valley. 

BRIXTON, a district with railway station (.SR.) in the 
south of London, England, included in the me!ropoli*;in borough 
of Eamlieth (q.v.). Puji. of pari, district ' ic;,', 1 ) 74,5,')6- 

BRIZEUX, JULIEN AUGUSTE PELAGE (1803- 

1858), French poet, was born at Lorient (Alorbihan 1. In 1827 
he produced at the 'Lheatrc Fram;ais a one-act verse* comc'dy, 
Racine, in collaboration with f'hilipiie Busoni. Brizeux’s second 
visit to Italy in 1834 rcsullc'd in the jiublication of a complete 
translation of the Divina Commedia in terza rima (1841). 
With Prhnel cl Nola (1852) he included poems written under 
Italian influence, entitled Les Ternaires (1841 ). but in the rustic 
idyll of Marie (1836) he turned to Brc'ton country life; in Les 
Bretons (1845) he found his inspiration in the folk-lore and 
legends of his native province, and in Telen-Aroor (1844) he 
u.sed the Breton dialect. His IJistinres Poetiqiics (1855) was 
crowned by the French Academy. His work is .small in l 3 ulk but 
is characterized by simplicity and sincerity. 

See C. I.ecigne, Brizeux, sa vie el scs oeuvres (1898). 
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BHIZO, an aii(icn) worshipf^ed in Delos. She 

dnlivfred ora( les in drcani'i (o rlujsc wIkj (onsullccl her about fish¬ 
ery and seafarinK- The women ol Delo> oflered her presents ronsist- 
of little boats Idled with all kinds of cjiialiles (except (ish) in 
order to obtain her protection for those eni'ai'ed on the sea. 

BRNO ff^er Briinn), capital of Moravia. Tzerhoslovakia, after 
lO.fH |»art of tfie (iernian “jiroter torate: ’ at the confluence of the 
svratka and the Svifava, between two liills, one of which, the 
Spielbcre (045 ft.), is crowned b)- a fortress which formerly was 
in Au'-trian political j)rlsnn In this (a[)a(ily it was rendered 
famous b>' the narratix’c of .SiKio Pelliio who was eonfined there 
from ihi’j to lH^o. On the lower hill lies the ralhedral of St. 
Peter dominatinj; the old town, which, thouph small ami traversed 
f)\' narrow, crooked sirc'els. contains most of the important civic 
and ecclesiastic buihlines. many of thetu.e.^'. th(‘ Rathaus (1511), 
and the i5lh century church of Si. |:i(ob. rieh in intemestinj; an- 
tifiuities. Around the- old town fine ttarriens and well-built streets 
have rc-placed the fort ibc at ions and connect (dd c’ind new; cRh 
r(mlur\' lirno >.;ives place hc're to tlie faisy manufacturing .sub¬ 
urbs of the icjth and .'’olh centuries. Tlic- town i.s the h(“adc|uarters 
of the (’zec'hos!o\-ak eloth and woollen manufactures w'hich. as 
W'ell as the manufac ture of mac hinery. are based upon the neigh¬ 
bouring Rosie e-( fslavany eoalbeld. Brewing, di.slilling, milling, 
sugar-rc'fming, etc., reflect the fc*rti!it\' of the territory in which 
Brno lies It is the seat of the supreme court, and the estab¬ 
lishment of llie ^la^ar\•kova university (ic)iH) r«‘vivc'd the spirit 
of ils inediac'val jjrc'dc'cessor and cmabled Bmo once mcire to make 
its lull contribution to civilization I’opulation 2i)4,()?5, of whom 
7a'’v are (’zcahs and (ierman 

BROACH, or liARi f ir AND RANCH MAHALS, nn an- 

c.ic-nl ci(>' and modern district of British India, in the northern 
di\’ision ol Bornfiay. 'Phe (il.\’ i> on the right bank of the Ner- 
budda, about .^0 mi. from the sea, and 303 mi. N. of Bombay. 
d’ht‘ area, im luciini,,' suburbs, oceuiiic's r/, sq.mi. F^ip. (7941) 55,- 
Sio. 'I'Ik' scii borne trade- is conliiied to a fc'W roasting ves,sels. 
I'here is a considerable cotton industry; flour milling and hancli- 
erafls are also carried on. 'I'he fort containing the civil courts, 
the Kaol, cTnircli, municii)al offices, etc ., stands on a hill above the 
river Broach is the Harakachew-a of the Chinese traveller Hsiian 
T.sarif' and the Bar>'gaza of IMolemc and .Arrian. Cpon the con- 
(|Uc st ol tiujarat be- the Mohammedans, and the formation of the 
slate of that name. Broach iormed part of the new' kingdom. (")n 
ils overthrow by .Akbar in 7572, it was a7ine.’<ed to the Mogul em¬ 
pire and governed by a nawab. The Mahrattas became its mas¬ 
ters in fbS:;, from which period it was held in subordination to 
the I’esiiwa until 177-’, when it was raptured liy a force under 
CtC'U, W'edderfuirn, who was killed in the assault. l!\ 7783 it was 
ceded by the British to Sindhia in acknowledgment of certain 
service's, but was stoniced in 7H03 by a detachment commanded 
by Col. VVoociington, and linally ceded to the East India com- 
pan>’ by Sindhia. 

d'he district of Broach and Panch M.ih.ils contains an area of 
3 .ic; 8 s(| mi If includes Chamiianer, the old Hindu capital of CIu- 
jarat. now a ruin; it bc'came British territory in 7867 by a trans¬ 
fer from Sindhia. Consisting chiefl\- of the alluvial plain at the 
mouth of the- river Xerbudda, the land is rich and highly cultivated, 
and thoutth it is without forc'sls it is not wanting in trees. The dis¬ 
trict is well supplied with rivers, having in addition to the Ner- 
budda tile M.ihi in the north and the Kim in the south. Pop. 
(ic)4it cp''4 S‘7' comprisc's several distinc't races or castes, who, 
while speaking a common dialect, (lujarati. inhabit .separate vil¬ 
lages, The principal crojis are cotton, millet xtnd jiulse. There is 
e.xtensive dealing in cut ton, the dealers being organized in a guild. 
Beside.s the cotton mills in Broach cifv (here are .several factories 
for ginning and pressing cotton, some of them on a very large 
scale./riiere are rich mineral dei>o.si(s, and there is extensive 
mining of manganese, riu' district is traversed by the Bombay and 
Raroda railway, which cros.^es tlie .Xerbudda opposite Broach city 
on an iron-girder brid(ie of (>7 spans. 

BROACH, a wawd usc'd for aiiy one of m.'Uiy forms of pointed 
inslrunieiits. such as bodkins, wetodc'n needles uscal in tajx*stry. 
ro.i>(inj; .^pit'> and even the tools (also called “rimers" or 


“reamers”) employed for enlarging or smoothing holes. Hence 
comes the expression “to broach" for "to tap" a cask. In archi¬ 
tecture, the term i.s used siiecificaJly to designate a triangular 
surface inserted in the cornc'r.s of a square or cube to make the 
ujipcr fate an octagon, especially at the junction of a square 
tower and an octagonal spire, in which case, the slope of the 
broached surface is usually less than that of the .spire sides. The 
word j.s also used for any means of adjusting a polygonal spire 
to a square ba.se and even a.s synonymous with squinch ((/.v.). 

BROADBENT, SIR ^LIAM HENRY, 7.ST BaROM'T. 
(cr. 1803) (1833-7907), English physician, was born at Iand]e\'. 
near Huddersfield, on Jan. 23, 1S35. the son of a woollen manu¬ 
facturer. He .studied at Owens college, Manchester, and Man¬ 
chester Royal School of Medicine, and then in Paris under 
Trousseau, Ricord, Reyer and others. He became resi<!t*nt 777edi- 
cal officer of St. Mary’s hospital. London, in 1830, and in i8(i(), 
pathologist and lecturer on jihysiology and zoology in the rnedi- 
(al schoctl there. Prom 1860-79 he wais phc’sirian at the London 
Pever hospital, but hi' retained his association with St. Marv's 
hospital in various cafiacilie.s until 7Sob. and after that date re¬ 
mained an honorar\' consulting physician. He attendc'il the J)uke 
of C'larence (18(72) during his fatal illiu'ss, and in that year 
became physiiian in ordinar>' to the Prince of Walt's (Et'Jward 
VH), and in 1806 physician extraordinary 1(.7 Queen \'icloria 
He was |)h\'sician in ordinary to King Edward VH and the- 
Prince of Wales (George V). 

Brc^tidbent did much iin]>ortanl. work in connection with paral- 
y.sis and his ntmii' is associated with “Broadbent s hyiiothesi'-" 
explaining ils unequal distribution in various parts of thi' bod\' 
in the ordinarv form of hemiplegia. His memoir "On the ('ereliral 
Mechanism of Sfx'ec h and Tliought" ( I'rajis. Koy. Mi d. Cl/ir. 
Sor., 7872) and later papers, are important conlributions to the 
literature on (he brain. Many of liis jiapt-rs on clinical que.stions 
were colli'ctcd by his son. Dr. Walter Broadbent (rgoS). 

liroadbent held many oflices iti connection w'ith medical 
societies, and took an active part in pulilic health work, particu¬ 
larly in promoting (180(7) Ifie National Association for the- 
Prevention of ('onsumption, ,and in the- organization (moi) of 
the British Congress on Tubt-rculosis. and received many aca¬ 
demic honours; he wa.s elected F.R.S. in i8c)7. He died in London 
on July 7 0, i(707. 

BROAD-BOTTOM MINISTRY, in English political his¬ 
tory 77 term afipliecl to the wide coalition ministry formed after 
(he fall of Carteret in 1744, between the* existing ministry under 
the Pc'lhams and (he oppo.sition Ic'd by Lord Chesterfield. The- 
name is .said to have been first coined at the formation of the 
ministry of 1742; but it was universally applied to the loinislrs' 
of 7744. which has since been known to history as the Broad- 
Bottom aduiinistration. Chesterfield was its real leader, and 
the nickn.ame receives an extra significance from the fact that he 
had recently published a series of letters in the Const it k- 
tionnl Journal under the pseudonyiT7 of "Jt'ffrey Broadbotfom." 
The opposition of the king at first excluded I’itt; liut early in 
1746 he was admitted to a subordinate post. With some changes 
the ministry survived until the death of Henry Pelham in 1754. 

BROADCASTING. Broadcasting, as distinct from ware¬ 
less communication, may be said to have come into being about 
1920. It may be defined as the systematic diffusion, by radio 
telej)hony, of 7 Tiusic, lectures, drama, humour, news and informa¬ 
tion bulletins, speeches and ceremonies, pictures and other matter 
.susceptible of appreciation by a scattered audience, individually 
or in groups, with appropriate receiving ajiiiaratus. The expres¬ 
sion “appropriate apparatus” must be taken a.s applying not only 
to tecl 7 n 7 cal and artistic suitability but to ciualities such as du-ap- 
ness Jind ease of management. 

Whether broadcasting is conducted as a public service as in 
Great Britain and in most other countries, or also as a means 
of attracting commercial goodwill as in the United States of 
America and elsewhere, the results tend to become unex|-)ectcdlv 
similar, and the material that is acceptable from the point of view 
of commercial goodwill diflers only by fine shades from what is 
suitable from the point of view of the non-commen ial broad- 
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cistrr animated In- a sense of his imhlie mission. Even the suc- 
cesslnl aecjuisition of commereial goodwill depends more and 
more upon the interested party assuming the role of public bcne- 
fattor. Quantitatively, as to numbers reached, there seems to be 
little to choose between tlie two systems. 

l-'rom 1919 onward, amateur wireless cx])erimenters, who were 
numerous even before tlie war. w'orked more and more in teleph¬ 
ony in preb'rence to INIorse telef.!rat)hy, and in England and 
several other Kurotiean countries broadcasting befjan spontane¬ 
ously with transmissions of trramophone records and amatt'ur per¬ 
formances. At the same time the radio industry be^an to fore.see 
and prepare for a future of evidently ereat but unknown jxissi- 
bilities. Ex])erimenlal W'ork wais undertaken for the improvement 
of microphones, and for the development of listening aiiparalus 
which could be operated with a minimum of technical knowledge. 
.Arrangements be^an to he made (in some c;is(‘s under consith'rable 
dil’liculties dut‘ to the claims of c’e.sted interests) for the regular 
transmission of proj^ramnies. 'bhus. an innovation, tomparabh* in 
cultural importance to the introduction of printinu. was launched 
tentatively upon a respon.^ive Europe, before either the financial 
oiKtini/aition of broadcast in); sc'rvices or their relations with the 
theatre, the musical inofession, the press, the w'ireless industry, 
or existing; wireless .sco'vices had been {iroperly settled, and while 
the conditions for good broadcasting were unexplored, 'bhe nations 
of Europe? pushed on with the organization of regular brotidcast- 
ing services so ftist th.it by the end of 19J5 more than 90, and by 
the end of 1935 practically 300 stations, were in operation. 

The first result of thi.s raiiid growth was an imminent danger 
of chaos, and it was the first task of the International broadcast¬ 
ing Union (headcjuarters Ueneva), formed in Afiril 1925, at a 
conference of European hroadca.sters held at the headquarters of 
the British Broadcasting Conifiany, to remedy this situation. The 
task was one of extreme difficulty, as the conllict.s to be adjusted 
were those of perfectly legitimate interests, and the character of 
the union as an unofficial body left its decisions open to ratifi¬ 
cation or reversal by the several national governments, but a 
tentative pan-European scheme was largely in operation by Nov. 
1926. In 1929 the union W'as recognized as exi)ert adviser to the 
official Telecommunication union of Berne; its activities also 
concern copyright law, exchange of experience and considera¬ 
tion of common policy vis-a-vis i)erformers, authors, press, con¬ 
cert and theatrical interests, etc., international transmissions of 
programmes for terminal broadcast by telephone lines, and gener¬ 
ally the promotion of international smooth working and good 
f(‘eling. 

PROGRAMMES 

As a broad classification, programme elements may be divided 
into music and speech. For broadcasting purposes, music, 
whether concerted or solo, instrumental or vocal, is best classified 
according to character and appeal; viz., as serious, popular and 
dance music. The proportions of each that arc included in any 
day’s or week’s i)rogrammcs vary according to the conceptions of 
the programme authorities, their resources in artists from day to 
day and the demands of the public. 

Broadcast speech includes (a) informative and practical utility 
matter such as news, market prices, weather reports, time signals. 


agricultural bulletins and notices of various sorts ap|)eals 

for charit>‘, police iiotices, clul) or association bulletins and notili 
cations of dangerous illness to relatices whose address is un¬ 
known); (b) “talks,” short lectures (»r seric's of lectures on 
all .sorts of subjects, criti(]ues of literature, drama, music and 
films, courses of education addressed to schools in school hours 
or to adults, and debates; (c ) important I'ublic speeches, cere- 
monic's, matches and events taken by a microjihone on the spot ; 
(d) religious .services, either specially arr.inged for broadcasting, 
or taken fiy a microphone from ehurch or chapel; (c) radio 
drama, a form of dramatic jiresentation in which all effects other 
than vocal have to be conveyed to (he ear or suggested to the 
imagination, and which calls, thered’ore, for a spc'cial lechnicnie in 
playwriling and acting; (fl short programmes of entertainment 
aiul instruction for children; (g) humorous entertainment ; (h) ad¬ 
vertisement ; and (i) political or other j)roi)agan(Ia, To these niiisi 
be added the possibilities of television. Further, there are miscel¬ 
laneous spec i:d broadiasts. such as words of command for phj'sic al 
exercises [lerformed by listeners at home, or messages from an 
exiilorcr in the he.irt of a distant country. 

The Principle.s of Selection.—The mere catalogue of the.se 
activities is enough to indicate* the immense social import.'iiuc* of 
broadcasting. .So f.ir, it is only under tlic* headings (e) and (f) 
above that radio has created expres.sion forms peciili.ir to itself, 
and in all other re.specls programme-building is crc*ati\’e onl>’ in 
the sense th.it the programme-builders can build combinations of 
suitable music: and speech round one or another central idea. More 
generally, tcjo, (hey can create (or evoke and nur.-ic*) a mass- 
di.sposition towaids certain aims and preferences. Practicall)’, 
then, their power is no mure and no less than the power of selec¬ 
tion, which is Cjualitied by the nec'd of balancing the? character of 
siucc's.sive or .simultaneous programme.s so as to give a fair inc*a.s- 
ure to all reasonable tastes or to ensure a fair field to spc?akers 
of all points of view. Here and there constitutional limitations 
or police instructions limit the sccipe. Established interests such 
as the jm-s.s, the theatre and the musical industry, have in many 
cases safeguarded their special fields in various ways; and tecli- 
nical rc-quiremc-nts also operate to a certain, though rapidly di¬ 
minishing, extent as a check. 

It is coming to be recognized also that, from the social stand¬ 
point, it is vitally important that programme-builders should he 
governed by ideals and standards defined by themselves as a rule* 
of conduct. This question affects every asjiect of a programme 
service. A wcll-dcvclopcd national broadcast system has the* car 
of far more people than any two or three newspapers, and this, 
coupled with the fact that the microphone is the rno'-t intimate 
of all known vehicles of general communic alion, makes it perhaps 
more potent for good or evil than any other social influence. 

Alternative Programmes.—As no one is entitled to dictate 
that the public shall hear only what be him.self would care to 
hear, as the available programme material c.vceeds the capacity 
for dealing with it, and as the listener’s temporary mood must be 
catered to no leas than his settled tastes, programme policy must 
seek to provide (technical and financial limitations permitting) 
for more thin one programme to he available at any given time 
for any given listener. The U.S. sy.stcm of unrestricted 
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it ion was f-xpct tod to provide this very freedom of (hoi((', 
l)Ut in i>ra(ti(e {lie alternati\-es sinmltam-ously transmitted are 
apt to 1)1- simnlf,ineoij‘-l\' re(ei\('(j also. 'J'he prevention of mutual 
niterferenu- tnu, lieifjmi s a koynoic of ie(hnical polity. This in- 
lerlirente de!)i lei-. tin loanv tailors, t liitlly (a) the number of 
wave leiii’tlis re;'ioii,ill\ aveil.ihle. Iiniile'l btiaiiM- e'.e-ry rilusieal 
I rari'ini-.'itin ri'Hiii'es not a mere ‘spot’’ frotjoen'y hut a fairly 
wide band oi 1 rerjiiem ies, arit] (b) the fait that every .station 
[)Os.se.‘sebolli a "primars'’ or diretl ray ser\'iie area and a ‘‘sec- 
onilary" or iinhri i I ta\’ s( r\'ne area, (he sciondarv ser\'iif anm 
ol one .station lucriappint!; anti llius b'nn^ i.ipahle oi (ausiiift in- 
teifnrnie m the primary ser\iie area ol another station Rem¬ 
edies ate lornplex, t be i hief are fa) taretol reynonal planninn in 
the alloiation of fn <|;ieni ie:- (|.) e.Mreiiir working aicurai y of 
stations, :md (< ) the usifiil but diliiate leihnitiue of ‘■.syiuhro- 
m/.a I itinwhn h taia bles dilnieiit st at ions to employ the same wa ve 
v\ il li minimal ini n tei eni e in eai li ol her’s /ones. And I lie ajtplit a- 
I It 111 ol thr^-e e.xpeiiienl s Is more i ompliiated .'-till I’opulations may 
be dense or wniespre.id; flistrirts Hat or mount aintius, the ad¬ 
missible jiower railin' may be iiiort' than mokw. here and less 
than ',k\^. there; wa ve-lenyt hs xary wiilel\' in serx’iie value; the 
api)lii .ibilil til 111 liroiii/al ion tlillers atiotdin).' to whether the 
programme, coiiiei'tieil are ditierent or identual; and in the p:ir- 
tiiul ir ia-.e ol the I'dnopean "ren'ion ' aitounl must be taken of 
the i|iveisil\’ ol authorilies, (uliure.s and tony’ues, anil (‘ven the 
shapes ol llte slates 'The probleni of jtrotmainnie material on the 
iontiar>' is saiiipler—il is iiossible and e\-en lustomary to separate 
s| iidios (nr III her plat e.s ot jier formant e ) from I ransm it let's in .sin h 
a wa> that arlistn lesounes lan be tapiieil wherever Ihev exist, 
whih the ailual emi'-sion lake.s iilate Iroin points t hoseii for m‘o- 
y'rajihiial and demoj.';!.ipiiii al reasons 

TIIK PROCESS OF BROADC.(VSTING 

The aitual process of broadeasi itt;;, though tornplirated in 
detail b\' the variels' ot the items broaihasl atiil by their \’olume 
(whiih amouiils for in'.laiue to about y.j.ooc. transmission liours 
annually I or the If i ii i' h broadc ast iim system ), is simple enoufrii m 
outline Most of the performani es lake jilate in a stinlio, whit it 
IS earelully airaii^ted so as to lor the necessarily sin ill room, 
an aiouslnal tondilion that is pleasin;.: to a musical jiidy'inent ;is 
a|)j)lieil to the reieiwr. 'I’liis r(a|uire.s a certain amount of esho 
elimination, by drapery and ollierwise (in British itradice a I'l.xed 
amount of nalina! echo with partial superposition ol a control¬ 
lable ' aniricia) ei ho" ) Spe.ikers, siimers and jilayers adtlress 
ihemsi K'cs lo the mic roplmne, and .in expert operator in a control- 
room, followiiu: clo'-el'N’ the si>eei li or music, continuously makes 
line ailiiisimenis ol the amount of eleitriial iinimlse motlulalinr; 
the li'.msmliler to allow lor changes of orii^inal sound xolume. an 
tipeialion nta cssii .u ed by the latt that the transmitter is of lixeii 
and hiniletl iiovcer Tlie transimitiny k'ear proper is usually sep.i- 
r.ite tiom the studio, and m.iy be as far aw.iy as 7c) or So miles, 
(oniieiieil wiifi the studio by a spea i.d line. .Vmdher class ol 
bro.uh.i-t which is of ^rowiim' importance is the- pickinir-up ;i( 
the |)l.iie ot oredii of public com erfs. operas, pl.iys and ]niblic 
Speeches, as well as of ceremonies, crowd noise's, sport iim c'xents. 
etc. 'fills is done by a. portable micrccphoiu- y'ear connectc'd. 
not neiessaiilv Iw wire, tcc the control-room; the spc'cial in¬ 
terest of these In o.iih a.-ts lo the listener is (hat they enable him 
to tec'l him.-elf as .i p,iitii i]suit or mi'inber of the- audience In the 
c.isr of music', l.iry'e sc.dc' perform.tnces .ire often, for psycholoiri- 
cal as wc'llas .u oust it reasons, more- successful as "cmtside" than 
as studio bro..iK ,tsts; but. of course', ])ublic halls, churches, 
theatres, and o|H'r,i sl.iy'i's, oin'ii sjkhc's and so on. all prc'sc'iit spe¬ 
cial .acoustic problems which have to be' solved accordinjj; to (he 
speci.d i ire umst.im es 

Of outst.miiiny' imi>orlanci' in the' orcrani/ation of broadc.istinc 
is the simnltattinns huhufi ast. or "S B.'’ This invoKc'S a system 
ol inleic onnectc'cl tc'h'iihoiu' line's by whic h a studio or othc'r place' 
of i>erformance can bc' connected to as m.iny transmitic'rs as may 
IH' desir.iblc' or jHissiblc' 'I’lius llie Loudon microiihone may be 
connected to ,ill st.itioiis of the British system for a news bulletin, 
and immc'cli.itc'ly afterwards ail, or some, stations (London in¬ 


cluded j may be similarly connected to a microphone installed in 
a Manchester concert hall; or, acain, the sound of the sea taken 
up by mic rophone on the shore at Plymouth may provide a back¬ 
ground fora drama performed before the London micro()hone and 
hroadc.Lst by Plymouth, London and all other transmitters. 

Needh'ss to say, S.B, reejuires the closest timing and co-ordina- 
tiem over the whole systc'm, and it is carried out most completely 
and succe-.sfully when ail the- stations of a country are under one 
rnanac,'eirient, as in (frc'at Britain. In the L’nitec! States and 
Canada the' method is [>ractisc*d wherc'vc'r a distributc'd network of 
stations happens to he controller! liy a large coqaoration. In Ger¬ 
many, until the unifx’ing policy of the National-Socialist regime 
made' itself felt, simulfanfoUK brocdrasl was usually jiract ised 
only lietvveen a main station .and its rc'lay stations considc'rc'd as a 
grou[> The "wireh'ss link" (be., the substitution of the tc'h'phone 
win' hy a w'irc'lc'ss (c'lc'phone system) is somc'timc's C'rnployed 
in hroadcasling where land line facilities are either unavailable 
or iinsuil.ihic'. 

Listening Problems. —The listener’s cud of the transmission 
system presents i)roblc'ms of its own. Private recc-icing sets are 
divided, conventionally rather t,han .'-cic'iititic ally, into "c rx'stal" 
and "valve" (vacuum lube) .‘•c-ts. The sounds that they gc'm'raie 
in rc'sponsc' to tlu' excitation of thc'ir aerials are heard from either 
headphones or loud-sju-akers. the latter \.arcing in powc'r from 
small drawing-room instruments to large-scale installations capa¬ 
ble' of reaching crowds assc'mbled in halls and ojK'n sjcacc's. 
'Fhc rc'ceix’ing sets Ihemsc'lvt's \ar>’ in .‘^en.silivc'iic'ss, selectivity 
and olhc'r c|ualiti('s. .according to design, workmansliip, nature of 
aerial and earth employed. 'I'iic' crucial distinction in tfie naliiri' 
of sets, though roughi>' coinciding with (hat Ix'tween "i rvsi.al" and 
"v.dve," really turns upon tlu' distance at wliicli a station can hc' 
hc'.'ird without extr.meous iulerferences. 'Phc' crystal set max' now 
he rc'g.'irdc'd as ohsoU'tc'. 

'Plierc' arc- two distinct concei^tions of "listening." from the 
listenc'r's point of x’iew'. On the one hand, tlu-re is the de.sirc'— 
which may arise from technical interest or from dissatisfaction 
with the local progr.'imme—to li.stc'U to f.ir-aw,a>' st a. lions 'I'his 
has |)rodu( eel the long-distancc' sc't, which is so sensitive as to lit' 
able to jiick up i.i:;kw. stations :cs much as 1,000 or :.’,ooo miles 
awav, hut whicli, from the very fail of this sensitivity, is more' 
or less open both to local and remote c'lectric.al disturhancc's. such 
as thost' causc'd hy "oscillation" (re-radiation from a nearby re- 
c'c'ix'ing set wltich, whc'n mishandlc'd, acts as a small transmit tc'r). 
by h('lerodyning betwc'cn stations, by "atmospherics," hy har¬ 
monics emittc'd Ity iiowerful W.T. stations, hy the spark trans¬ 
mitters still largc'ly used by ships, and hy industrial and domestic 
electrical aiiidiances. 

On tile other hand, there are ihc' lislenc'rs who arc* content with 
the progr.minu's of the nearest station (which, as we have seen, 
do not in the least depend on that st;clion's own artistic re.sources) 
either because the>' have little or no interest in the technical side 
of wireles.s tt'lephony, or because the' local iirogrammes arc' artisti¬ 
cally and otherwise satisfying. The interest of such listc'iu'rs is 
cuiicc'nlrated upon the' programme'. The receicing apparatus that 
they nec'cl is simi»le. easilx' managi'ahlc', and owing to the nearness 
of the station and the con.s('(]uent strc'ngth of its signals free from 
extraneous interference (other than purely local troubles, such 
as arc' apt to affect "all mains" receivers). 

International Relay. —Public interest in the broadcast move¬ 
ment ti'nds to centre itself more and more on the ]rrogrammes 
rather than on the means of recc'iving them, d'his brings forward 
new jirohlems and prosirects of extending, hy co-operation between 
national, as wc'll as hy co-ordination of local and regional, broad¬ 
casting stations, the held whence' material for alternative pro¬ 
gramme's can ho takc'n and locallx’ re-hreiadcast So far as Euroiac 
is concerned, this has been rendereel {lossilile hy the' rapid e'Xteli¬ 
sion of mode'rn long-dist.ince telephemy eahles; and. given certain 
technical eondiiions and pie-arrangemc'ius, there has been ample 
proof (hat it is not difficult to carry out multiple relays inxolving 
a number of countries. Such relays have, in fact, become a 
habitual feature in the broadcasting programmes of many Euro- 
[xMii transmitting .stations. 
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BROADCASTING STUDIO AND EQUIPMENT 

1. World's largest broadcasting studio, the auditorium studio In the 4 . A section of the mam control desk of the National Broadcasting Com- 

Natmnnl Broadcasting Company s Radio City home. New York city pany's headquarters in Radio City. The lights represent the different 

2. Looking from the studio monitoring booth into th© NBC studio during studios and stations on the coast-lo-coast networks, which th« 

a rehearsal operator controls 

3. Controlling radio's power. A section of the control board for the Nerve centre of a network. The master control room of the National 

power room in NBC's new studios in Radio City. From this panel Broadcasting Company's Radio City headquarters 

are controlled the huge motors and dynamos, which eneigire the 6. Studio of the Columbia Broadcasting System built especially for news 
equipment of Radio City, the world's largest studio plant broadcasts shortly before the outbreak of war in Europe In 1939 
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1, Milit.iry Band Slndio. London, hy Arrhilprt Scron ChormHyt'ff, F.R.I.B.A. 

2- The Droitwiih Transmilting Slfltion ihowing two 700 ft. masts which 
support thi< sir'Olo vviru 'T' Hirnjil 

y. Larly transatlantic wireless receiving instrument on exhibition at 
Martoni house, London 

%: The Transmitter Hall, Droitwieh Transmitting Station, showing the 
five culrii les eontaining ttio long wave National transmitter and 
ttio motor generator5 which supply filament current and grid-bias 
voltages to the transmitters 


5. Sonaloro Marconi’s self-designed coherer, used In corly 

6. Larly type of Morse Inker for recording wireless signals or 

7. The transmitter at Pnidhu, Cornwall, by which the first t 

wireless signal was sent, in Decemher, 1901 

8. Mam Control RiK-m of the British Broadcasting system, L 

other control rooms and transmitters in Great Brita 
nei.tcd to it via lt>e simultaneous broadcast landline nelv 
9- Sound effects studio of the British Broadcasting Corporatio 
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Frequency in Cycles her Second. 


Fig. 2 — frequency response curve or an ‘A ’ amplifier 


Workl-widc broadcaslinp, on the contrary, involves either an 
enormoii.s development of leli'phonv lines of the highest grade 
over regions where maintenarue is dirticull if not impossible, 
or the ii.se of tlie wireless link. Now (he waves used in ordinary 
reedonal broadcasting, none too reliable even over conlinental 
distances, are useless o\'er world-distances, but fortunateI>\ 
another liiu' attack on the problem, namely the use of “short” 
waves (lengths 50-10m., frequencies dooo-^ooookc/s) has proved 
increasingly successful. Most civilized countries have now set 
U]) world broadcasting .services, and though these cannot as yet 
claim the certainty and (lu* high quality of transmission of local 
serc'ices, (he e.\tension of the field of broadcast over the whole 
globe is bound to have im]»ortant .soci.d, imiitical and economic 
conseciuences. A further technical develojjment, as yet em- 
br>'onic, is the use of ‘ultra-short’ wave.s (lengths bedow 10 m.. 
frequencies above jooockc s) with preci.selc' the opposite objeat, 
namely, to increase the possil)ilities of very localized service and 
in particular, television. 

Communal Listening. —Although in civilized countries of 
the European tyiie the great majority of listeners are individuals 
and families grouped round their own hearths, this is not the 
only form in which the broadcaster’s output reaches the public. 
Another is the so-called ‘wirele.ss exchange.’ W’hich in e.ssence 
consists of a central receiving set connected by wire to suh- 
scriluTS in their hou.ses, inmates of hosjiitals and instilution.s, 
etc., who listen on their teleiihones or l()udsi>eakers, as the cast- 
may be. A variant of the same scheme—whicli is, in fact, older 
than radio liroadcasting—is tlie direct connection of such sub¬ 
scribers, institutions, etc., to the source of performance with¬ 
out the intervention of wireless transrni.ssion at all. Yet another 
form of collective listening is the loud-speaker in hotels, cafes, 
cinema theatres, open st|u;ires etc.; here the audience is pivu- 
tically n public assembly, and hence this jiraclice of “re-diffusion,” 
if carried on without permission, has been held in many count rit's, 
Great Britain included, to con.stitule an infringement of jx-rform- 
ing right. 

Organized communal listening iirornoled and controlled by the 
broailcastcrs or by local or national administrations is likely to 
have a considerablt; future, e.s[H-ciaily for population.s of predom¬ 
inantly rural type. In Russia, for example, it may be .said to be 
the most important branch of broadcasting a.s practised, (he in¬ 
dividual listener being of much less account. The louil-spe.iker 
may operate in or in front of churches, mairies, sehools or the 
like. A special type of communal listening is the religious service 
in which (he sermon, or sometimes the service itself, is received 
and diffused in the sm.dler and scattered ]))aces of w'orship, many 
of which have only visiting clergy. Loud-.sjx-akers as such arc 
frequently used to convey the voice of the officiating clergy. 

ADMINISTRATIVE ORGANIZATION OF BROADCASTING 

It has been indicated that there are two main types of organi¬ 
zation handling public broadcasting; the commcrual and com¬ 
petitive type and the centralized public-service (>^30; and that 
the former type lends steadily to approximate to the latter so far 
as concerns its relation wdth the public. The same may be said, 
to a certain extent, of the administration and public-relation side 
of broadcasting. Given the immense cultural, educational, politi¬ 


cal and prop.'igandist possibilities of the iru'dium, it was un¬ 
thinkable (hat Governments should disinterest themselves in the 
programmes. Accordingly we find control, to a gre.iter or less 
degree, universally imixcsed on broadc a.sting. Tiuler a crude 
commercial system, (his control is slight anil negati\’e; while, at 
the other end of the scab', a despotic or liiilatoii.il Go\'oiiiineni i.s 
inevitably tempted to emidoy broadca.^1 ing for the irroiragation of 
its own ideas. Between these extremes lie (a) “goodwill' com¬ 
mercial broadcasting tempered by Government regulation, as in 
the United States sim e iq:’;; (h) systems constituted as corn- 
men iai companies, hut subjected to the ioutitiuing su[»er\'isii)n of 
a Government department, and limited as to profit ; (c) com¬ 
panies commercial in form, in which the Go^'erllMlent holds a 
controlling intcre.st, as in Germany, Auslri.a and (V,ei hoslovakia; 
and (d) organizations of the type of the British Broadcasting 
t/orporalion or (he Dani.sh radio couniil in wliich a national 
hroadiasting authority is constituted liy, Inrt st.mds apart Irom. 
(he ordin.iry mai hinery of, the State, The sin cess of an oig.miza- 
tion of the last tyix- depends essentially upon the piililic’s accord¬ 
ing to its executives and its traditions a conliclnue that is 
iiidepc-ndcnt of its political outlook tow'.irds the (.lo\i“rnment ol 
the day; hence it has usurdly bei-n instiluti-il as (hi- rc-sull of 
prior exix'rience, successful or unsucce.s.sful, of other fornrs, and 
not at the out.set. 

'The executive or internal organization of ])roadcasting is very 
similar in all countries, but thi-re is one im]nir(:iri( divergence of 
practicir (hat should lie mentioned. In some* countiiivs (he c-ngi- 
lu-ering side of the Work is wholly in the hands of the Slate tele¬ 
graph authority, and (he broadcasting organiz.ttion as a distinct 
body is limited to the prcA'ision and execution of tlie iirograrnmes. 
In others tin- engitu-er service is as much a yiart of the broad¬ 
casting organization as are the ]U'c)gramine and the aciministr.aiivo 
departmenis. That the (luestion is not a simjile one- may be- 
gauged from the fact (hat of the two most highly-di-vi-lopial 
.servicc-s in Eurofie the one works uncli-r (he jirsl .-ind the other 
under the second system. In the British view thc-re arc- many 
f;ic(ors, such as i-ngineer inten-st in (hiMlet.iils of stucliu acous¬ 
tics and management on the one hand and artistic intc-n-st in the 
control of modulation on the other, that make it undesirable' for 
any hard and fast line to be draw'n between the tw'o side's of the 
work. 

In most countries broadcasting organizallon.s derive their rev¬ 
enue from the yield of the licence fi'es paid to the postal authori¬ 
ties in re.spect of listening .sc'ts, a share of which (varying from 
so'j, to ) is paid over to the hroackasting sc-rvice. In some 
countries taxes are levied upon the sale of receiving si'ts and parts, 
and most broadcasting organizations derive a small subsidiary rev¬ 
enue from the issue of [irogramme journals and other publications 
auxiliary to (heir W'ork. Elsewhere no ch.irgc- i.s made for the 
po.^.session of receiving sets, and broadi act ing is supported 
eithc'r liy advertiseinent or by subsidy from the radio industry. So 
far as Europe is concerned this system is gc-ni-nilly held (0 be want¬ 
ing in the indispensable guarantees of regularity, quality and im¬ 
partiality, and the general tendency is to adopt (he pure licence 
system. In Italy a part of the revenue of the national broadcast¬ 
ing organization (which is of the British type) i.s provided from 
general taxation. 
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Public Influence and Public Relations.—Certain particular 

aspects oi broarhasiinA' (onsifiercfl as a public service call for brief 
meiiliori. These are ils rt laliou'' with the or^anizcd musical life 
<»f (he ((Hiunutiily, ils spc( ilically educational (as distinct from 
its general culiural) tuission, its rclij^ious role, its news functions 
and lastly its place in, or by the side of, political life. The 
opinion may be ventured that the advent of broadraslin^ has 
(crtairdy temi)orarily, and i)crhaps [)errnanently, arrested a decline 
which was sciliut; in in the musical life of the European nations 
ow'iiiK to a variety of tire urnsiames, amongst them the enhanced 
costs of ordinary musicrd performances, the arrowing popularity 
of light, show'V and ephemeral enterlainmc lU. the development of 
the cinema and the dance- hall, and the effeelively diminished in¬ 
comes of the- old leisured « lasses. Hroadc anting has m>t inch'ed 
directly chc-cked or altered these tendc-ncies, but it has enm- 
liensated them by the universal diffusion of music that a genera¬ 
tion ago was (|uite beyond the reach of the masses, by interpret¬ 
ing that music through ils critics, lecturers and journal-contrib¬ 
utors, and olten by iierforming w'orks that in existing condi¬ 
tions private promoters cannot atforcl to mount, cither becau.se of 
the magnitude of the work or because of ils relatively .small 
“drawing powa-r' from the commercial point of view. 

On its .strictly educational side. hroacIca.sting addre.sses itself 
to Iwcj main classes—the schools, in which listening is “com¬ 
munal” and the instruction given is amplified by the teacher on 
the spot, and the adult sluclenl, who may be an individual or a 
member ol a siucly-grou]) ()|jinions clifter as to the relative im- 
portamc' of broadcasting in the; two cases. In Great Britain, for 
e.xaniple, the school side was dealt w'ith lirst, adult education being 
a later development, of which the full potentialities can only be 
realized under a ''Vslern of “altermilive” programmes. In Ger¬ 
many, on the contrary, adult education took precedence, and a 
special service with a station of its own w'as created for its pur¬ 
poses, while Austria provides courses of veiy varied kinds, often 
of an advanccal character, in its ordinary programmes. Broad¬ 
casting is also used for keeping scattered professional men in 
touch with [irogrc-ss (e.g., country doctors in Poland), for giving 
primary c’diuation to children in inoliile homes (e.g . of J)utch 
baigcincii I or .scattered outside school range (e.g., Russia). A 
ser\'ice of particular value is that of .scientific instruction for 
agriculturisls. Languages arc- taught by nearly all broadcasting 
organizations, and the radio movement has considerably enhanced 
public interest in the synthetic or intermition.il languages. 

The part played by broadcasting in the religious life of the 
communities varies from country to country according to its 
creeds, the relations of Ghurch and State, and other factors; liut 
there are few countries in which it does not exist. In Great 
Britain a defmile jiolicy of broadcasting a simple form of servdee 
and addresses wdtliout sectarian bias was adopted from the first, 
agreement having been obtained lietwt-en the accredited repre¬ 
sentatives of the chief Christian Churches as to common funda- 
mentnis. in countries jiredominantlv Roman t'atholic, on the 
other hand, religious broadcasting has only been accepted with a 
reserve, though rarely excliKlcd altogether, and in Holland facili¬ 
ties arc shared between the different communions, each being 
free to jirop-igatc its own tenets without regard to the others 
More generally fears have been fell that the ability to receive 
religious services at home would de[)lrte the congregations of the 
(Turc hes themselves. Experience in Great Britain has not justi- 
tic'd these fears, ami any lo.ss to the Churches on this score is 
more than compensali-cl by the siiread of their intiuence over 
many hundrt'ds of thous.mds who do not usually attend their 
scr\ices, as well as l)y the value of the religious broadcast to 
invalids and aged jiersons 

The relation of broadcasting to ihe jiress and other .sources of 
public information is nmcs.^arily .in intimate one. To a certain 
extent they are iompetitiw. and this fact has created many difli- j 
cullies for l)roackaster^ which only time can wholly remove; but ! 
Irom the wider standpoint ot jnihlic utility it is ea.sily seen that 
thev are rather mutually complementary than antagonistic. News 
as transmitted by Ihe broadcaster is brief, oral and non-recorded. 
and in the nature’ of things it cannot be sur\’eyed as a page is 


i surveyed by the reader in search of matter that concern.', or in¬ 
terests him. The de.scriptive broadcasting of races, ceremonies, 
etc., during the occurrence itself, on the contrary’, justifies itself 
ns “actuality” and the news element in it is incidental. It is be¬ 
tween the spoken and the printed information at sectvid hand 
that the que.stion here considered lies, and the an.swer to it is 
probably that the two services will develop side by side, the role of 
the former being to relate bare facts in the briefest possible form, 
and that of the latter to amplify and comment on them. 

Broadcasting, which addrcs.sc-s millions in every country nightly 
by direct spc’cch to the individual in his owm home, yiossesses 
a wider audience than any section of the [iress and any jiart of 
the older social machinery of communic ation. This fact has its ad¬ 
vantages and its dangers On the one side (he It-aders of the* 
political and economic life o-f the community are enabled by it to 
make.sober personal touch with the peo[)le without intermedi¬ 
aries and thus it constitutes a means of civic integration un¬ 
paralleled sinee the days of the Greek city-state; on the other 
side, the temptation to direct the machinery with a bias is cor¬ 
respondingly great. At tirsl, therefore, the genera! practice in 
countries where broadcasting is centrally controlled w’as to ex¬ 
clude all controversial matters (other than Government state¬ 
ments, broadcast as such without involving the broadcaster's 
responsibilities towards his public ). Expc'rienre. howi’ver. has 
shown that this negative neutrality is insufficient and incompati¬ 
ble wdth the high role of broadcasting as well as with the modern 
conception of citizen.ship, and opinion lends more and more to 
the view that the treatment of controvcrsi.al subjc’ets (undc'r jiroper 
safeguards as to impartiality and moderation) is a [troiier and 
necessary part of the function of a broadcasting service’. 

.SVr J. C. W. Reith, Broadcasting over Brilcun B. B. C. 

annual iniblications .since io-7; and relevant Ikirliamenlary Papers, 
Cmd. 1,951, Comd. 2,599, C'nid. 1,82.’, Cnid. 2,756. (J. C. W. R.) 

AMERICAN SYSTEM 

In the United States broadcasting ha.s been developed by yiri- 
\'ate cnterpri.se, with a minimum of Government supervision. 
This freedom from restraint, while at times giving rise to unsatis¬ 
factory conditions, has encouraged competition and has doulilless 
been an important factor responsible for (he rapid growth which 
has taken place. There is comiiletc absenie of any restriction or 
hiiulrance to the ow’nership and use of receiving ajiparalus, in 
(hat no licences are retjuiri'd and there are no fees to be i>aid. 
Since there is no financial support for the broadcasting of jiro- 
grainmes derived directly from the listeners through the payment 
of a fee, other and Ic.ss direct sources of support have been relied 
upon. Private enterprise has been forced to find ils owm means 
of economic justification and this has added a further element of 
competitive effort to the development of the industry. 

HISTORY OF DEVELOPMENT 

The first experinnmlal attempts at the broadcasting of music 
by radio!elephony were made in (he ITnited States as early as 
1916, notably by Dr. Lee De Forest. Further experiments by 
others, particularly in iyiQ-:o, led to (he establi.shment in 19:0 
of the first broadcasting stations for commercial exploitation of 
the new idea. Gne of the earliest and most successful of these 
stations was KDKA at Ea.st Pitt.sburgh, Pa., owned by the West- 
inghouse Electric and Manufacturing Company. I'hc popular in¬ 
terest engendered in the territory around Pitt.sburgh by the broad¬ 
casting of presidential election returns, and subsequently of 
musical i>rogrammes, made evident the possibilities of profit in 
the manufacture and sale of receiving equipment. This has sulxse- 
quently proved to be one of the two major sources of financial 
support for broadcasting activities in .-Xmerica. 

The fame attained liy the orgimizations operating (he first 
broadcasting stations, as a result of jiopular interest in the novelty, 
brought clearly into view the second major source of financial 
.support, viz., the realization of valuable adverti'^ing by the broad- 
ca.ster. This was something which appealed not merely to manu¬ 
facturers of electrical apparatus but to business men in general. 

Commercial Boom. —During the season 1921-22 the sale of 
radio receiving sets and of component parts for use in home con- 
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struction of sets hc^an a “liooin" which was followed immediately 
hy a big iiid'ease in transniiUing stations. A classification made 
in rebruarv .shows that about hall (lie stations licensed up 
to dial time were associated widi radio or cdectricul coiuerti.s. 
Next in iiniiortance came educational and religious institutions, 
newspapers and publications, and department stores. I'hc greatest 
mortality rate was among stations operated by radio and elec¬ 
trical concerns. 'Idiis indictited tlie effec t of the advertising idea 
in broadcasting. More, powerful stations, sending belter pro¬ 
grammes, were being financed by organizations not profiting from 
the sale of receiving equipment. 

Station VVEAf' was established in New York liy the American 
Telciihone and Telegraph Company for the purpose of offering 
broadcast ing facilitic s on a time rental basis to all who wi.shed to 
broadcast. I'he radio channeds had become so crowded by sta¬ 
tions that it was difficult for any more to find adequate places. 
Also there were many interests which desired to broadcast their 
own special programmes but did not wish to go into the project so 
deeply as to irnc-.st in a station ec^uipmenl. Sponsored pro¬ 
gramme broadcasting, as instituted in this way, was clearly based 
on advertising value, and the definite undisguised use of radio 
broadcasting for advertising purpo.ses was started. 

Interconnection of Stations. —d'he first use of wire tele¬ 
phone lines in 1922 for interc cinnecting a station in New York 
and a station in Chicago, to broadcast simultaneously a descrijv 
tion of a football game, introduced a new idea into radio broad¬ 
casting. The popular interest was then running largely toward 
receiving distant stations. 

The use of a long-distance telephone line to bring pro¬ 
grammes of special interest into the held of local reception 
simultaneously at a number of places was of evident value in 
broadcasting features of national appeal. It was of both eco¬ 
nomic and cultural importance Performances by leading arti-ts 
at a centrally located station .studio could be sent out to other 
stations Smaller stations could afford to offer programmes, ob¬ 
tained by wire, of much greater excellence than those they could 


produce for themselves A regular inlon hange of )irogrammc‘s 
by wire w.as iniliatc-d between WEAI' in Ni'w York and WC'AP 
in Washington, D C , and .SLibsec|uently other stations were addecl 
to the “chain.” Eor six'cial features of national importance large 
groui)s of station.s were temporarily iiiterconiiecfed. 

While many programmes could be pertormed in a stuflifu there 
were orchestra concerts, political meetings, atlilelic (onlests and 
the like whieli, by their very nature, could not hc‘ fransfern'd to a 
studio. Telc'phone wires were brought into use for carrying Stic h 
programmes from the microphones at Ihc' s(n.ir(('s to the broad¬ 
casting stations and to the centr.d offices, from which Ihi'y could 
be de.spatched by wire to other stations 


WITHOUT CORRECTOR CIRCUITS 

The two curvii *how Improvement followlno the use of line correctort. The 
lower egrve thowt retponta of an unoorrected line at various frequenclee, 
while the upper curve it the frequency reiponse of the tame line after cor¬ 
rector circuits have been used 

Shortly after broadcasting became estahlisherl on the wave- 
length.s around 300 to 400 metres it was discovered that much 
shorter wavelength.^, in the range from 15 to 50 or 60 metres, 



Fig. 4.~frequency response curves of a land line with and 
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(dulfl he rf*(( i\c(l over ver\' Ion;: fiistnncos. The use of these waves 
fi.is hi'cii (levt'lojx-d ikjI only for ininrc on! inental radio telegraph 
and lelephone scrv if rs hiit also for the hroafleastin^ of pro- 
tp.irnnu-s dirr(tl> to oilier <ountrii*s or for the exchaii^'e of 
proerarnrnes hetwein naliotial network^, By radio relay on short 
waves. Some ot i lie laryer American Broadcasting' stations fiave 
aiiMliary short wave- transmitters upon w'hieh their jrroKramnies 
ate also radiated to reach ttfeater distames either domestic or 
foreitm 

Receiving Sets, -The first firoadiast receivers were crystal 
deleitor or regencTat ive vacuum I uBe sc-ts. the listening Being 
done Ihroiivli telephcjiie headsets 'I'lic- next steps were* to the' 
hicdi Ircaniem v amplitier type oi radio receiver, whic h eliminated 
the ciBea iionaBle iiilerfering sc|ue;ds and whistle's of the rc'gc-nera- 
tivc tvjie .and to the use (d crude loud spe-akers which pc'rmitted 
listening vvilli ipealc r i omiorl and freedom 'I'he Batleric-s recjuirerl 
in earlier ^ei-, tor operation of Ifie vacuum tuBc-s were- a sourc'c' 
of c‘xpc-ns<' and inc otivc'nic'tu e vvhiih passed with the develop- 
men! ol “Batterv eliminators’' and "povve-r jeacks” which ])er' 
mil Ic'c! deliv ing the iiec essar\' Ii.iBe powc'r supply from lh<‘ orclinary 
lamp socket or Base-hoard ccutlc'l rmfied sets inc.lucling the' re¬ 
ceiver circuit, power pack and improvc'd loud-spc'akc'rs, all in one 
harmonious caBinet dv'''ign, c harac ieri/,ecl the- emergence of raclic) 
ecjinpment irom i' - earlv iinsighlB' .stage' to a pc'rmanc'iil ac- 
ce|ilaiicc as ji.irl cd the avc'rage liomc' facilities At the .samc' lime 
there was a graclua! shift to the .superlielerodync' Ivpc' of recc'iv- 
ing circuit AHeniiou was then comc'utrail'd By c'nginc'c'rs and 
mauuiac turers on iiiiiirovi'menl s in ))C'riormanc e Widening of ihc' 
frec(iiein y range of response has rc'sullc'd in higher fidelity rc'iiro- 
fhntion and the inclusion of atilomalic volume coulrol, lone 
f omiieiisaf ioii dev ic e.s. tuning indicators and the' like' have ovc'r- 
coiue manv' of I he liiuilalioiis of earlier si'ls, 

'The developiuc'iit cd vvoidc 1 -wide' Broadcasting on short wave's 
and tile attempts on the part of many forc'ign stations to make 
then programmes attractive' lc» Amc'iican lisic'iic'rs have* rc'sullc'cl 
in the devedopment cif ihc' “all wave ’ rc'ceivc-r which not onlv is 
cap.ihle cd receiving loieign stations But also pc'nuits the curious 
listener to e.ivesdrop on police, aei ouaui ic al .uid ollu'r comnu'r- 
t ial radio I raiismit t ers not provided w it h privac _v a[)p.i rat us Then' 
is also a teiidem v to include in sonic' newc'r sets provision for 
leceiving ultra slioil wave's hc'low lo mc'trc'.s 

The Position of the Government.— -When Broadcast ing Be¬ 
came' important llic'ic' were'm fonc', m tlu' rnilc'cl Stale's, the Lon¬ 
don liilc'riiaticiiial Kadiotc'legrajih ronvenlion and lwc> other 
Tc'dc'fal laws, all Iramed, eigfit vi.ii's Bc'forc'. in 'I’hc'.sc' ainu'cl 

primarilv al rcgulatiiig llu' maiilimc' use of racliolc'legraphv, par- 
tic ularl>’ at promot itgr safc'ly of lile al sc'a Tlic' administration of 
national r.idio .ittaiis rc'laling lo lommc-rci.il stations was c'li- 
Iriistc'd to ihc' 1 )epait mc'iit of ('ommerc c', and the sc'crc'lary of 
('omiiiefcc' was given cc-rtain povvc'r to make rc'giilafions. But the' 
c'Mc'iit to which the- law gave' the- Lxec ut ivc’ I )('part mc'iit of tlie 
(lovc'rnmc'nl authority was not clear. 

In Older to olit.iin advicc' as lo tlic' proBlt'ms needing (’lovt'rn- 
meni action, the sc'cretarv of (’ommenc', Herbert lioovc'r, en¬ 
deavoured to Bring lliccsc- inteiesled into ac c ord through the agc'ucy 
of a seric's of gc'iier.il c ciiifc'reiic c's ol whicfi the first was held 
TeB .'V -.'S. icg'.' .\( tills time' there wc'rc' on!\' alxmt sO licensed 
liroadc asling stations Bv the lime cd the Sc'cond N.alional Radio 
('oiiferenc e. March ao-.vp io..\t, the mmiBc'r had risen to afiout 
sso 'riiesc' stations weie crowded logellur into narrow wave- 
Bauds, .iiul conditions of inic'rfc'rem c- had Become- intoleraBIe. The 
ccmferencc' clividc'd itself into committee's which brought forth 
rei omnu'ud.ii ic'iis dealing with such matters as increasing the fre- 
ciueiuv Band alloc .itc'd to Bro.idcasting to inc lude all the range 
from s>o Id 1 moke- t wave- length, s-ts-.’-'-m.), the clas.sitication 
cd .st.itioiis 111 reg.ird to flu' (|ualitv of service' render'c'cl, and the- 
c'staBlislfUu'nt ot a ua'ogr.iplm ,d /oning Ba.sis for fri'ciueney .is- 
signmeids (o rediue iuti'rfc’remc' The- Dep.mlment of (’ornmerve 
put into lorc'e regui.ii ions wide ii inoadly carric'd out the recom- 
nu'nd.itious of this contc'rc'mc' | 

'The' st 'gc' of development of Broadcasting .mcl its rc'lation to j 
the ('ic)\ernmc'nt toward the end of icp’.^ are wc'll iilustrafed By the | 
following excc'rpt from the address of sc'crelarx' of Commerce I 


Hoover, at the opening of the Third National Radio Conference 
on f)et. 6 of that jear, 

“Radio has passed from the field of an adventure to that of a 
jiuBlic utility. We have, in fact, established an entirely new 
eommunic ation system, national in scojie. At the end of four 
yc'ars, s.so tstafionsi are- in ()[K'ration. making radio available 
to every home in the country. The sales of radio api)aralu.s have 
increased from a million dollars a year to a million dollars a day. 
It is estimatc'd that over 200.000 men are now employed in the 
industry and the radio audience prohalrly exceeds jo millions of 

fX'Oplc'." 

Al this (onfe-rc-nce the freciueney band available for hroacicast- 
ing was widened to 550 r.sooke. (wsivc'-length, 545-Joom.), 
This gave a total of 96 channc-ls each lokc. wide, of which six 
wc-rc' By co-operative- agrc'cmc'nt assigm-cl to the exclusive- use- 
of Canaclian stations. 'The largc-sf 1 ran.-ernitting sets in common 
use had an output of 500 watts hut the advantages of inc rc-asing 
power wc-re being rc'c ognized. 

The conferc'iue recommendations cleaved the way for the 
u.sc' of greater {cowc-r. .Stations of s lo lokw. were estalilished 
during the lollowing year and al least two stations (KI)KA and 
W(i\') wc're ex|»erimentmg with still higher powc-rs 

'I'hc' desire.' to Broadcast caused such pre,ssurc' tc.iwarcis incrc-as- 
ing tlu' number of stations on already overcrovveied ehannc-ls that 
when the- I'ourili National Radio Confcrc'nce met on Nov. c)-]i, 
M/j^:, the- nc-ecl lor limiting the- nuniBc'r ch' stations to Be- licensc'd 
was one- of the principal matters discussed. In sfiitc' of the rc'c- 
ommenclatioim of the eontereiue against the granting of new 
licences and the altem})ts of the Dejrartment of (.'oninu-rcc' to 
Imd a mc-atis of permitting more stations to Be- ofic'ralc'd, dissatis¬ 
faction ol iho.sc' unable' to obtain suitable- arrangc-ments increased, 
until the situation was {irec ipitalc-cl Bv' a ('hie ago station, which, 
without authority. Began to use one of the- channels allocated to 
(’aiiacla 

'riic- Department ()f Commerce Brought suit in the- coiirls and 
lost, it Bc'ing lic'Icl that tlu- department had no authorilv to clc'ny 
licence's or to c-nforct- frc-cjiiency assignments. While the large 
majority of stations conlinuc-ci to abide By the rulings of the 
deparlim-nt a numhcT of stations, poj)u!arl>' called ''wave- jump¬ 
ers.” proc'eedc'd to .select waves which suitc'd them and to ojieralc- 
on llu'sc' waves. 

Act of 1927. — 1 'hc' chaotic conditions brought afioul By wave- 
jumping hastenc'd Ic'gislalivc' action and tlu- Radio .Act of icj;; 
Became- a law on I'VB. 24, rc)j7 This art look the rc'S])onsiBility 
of licensing stations from the sc'crelarv of Commerce and idaced 
if in (he- hands of a l ederal Radio ('ommission of five men ap¬ 
pointed By the Pre-sidenf. Afipc-al from the clc-cisioris of the rom- 
missioii was to the courts. 'The commission was giv-en rathc-r 
Broad powers lo classify and license' stations; to assign o[)erating 
fi’c'c|uenc ic's; to detc-rniinc' location.^ and operating times and pow¬ 
ers of stations; to establish arc-as of sc'rvice; to make- regulations 
to [UTvent inlerfereiiee; to rc'gulate chain Broadcasting stations; 
to hold hearings, summon witnesses ancj compel (cruduclion of 
chu'umentary evidence The licensing authority need grant a 
liet'nee only “if public convenience, interest and necessity will he 
serv'c'cl thereby.'' 

This [Hit a stop lo the- unchecked increase in the numbe-r of 
stations which followed the DeiKirtment of Commerce's defeat 
in the c cnirt.s. 

In r()jS an amendment tc^ the Ac t of tcij;. requiring ecjualify in 
as.signment of hroadeasling rights to the five geographical zones 
into which the- country was divided, made neeessarv a revision of 
station assignments. I’erhaps the most important B-ature of this 
revision was the establishment of a group of “cU-ar channels" 
each of which was assigned to a single high power station to 
enable it to give the- maximum range of servii c. 

Other c haiinels. designated regional channi'is. ac commociate two 
or more lower power stations in difterent parts of the country. 
The number of Broadcasting stations dropjH-d from BSi in iqj; 
to tiot' in 

International Agreements. —While the regulation of broad¬ 
casting in the so-called “broadcast band" of 550 to 1500 kilocycles 
is essentially a domestic matLer. the fact that transmission on 
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Fig. 5. —A TYPICAL frequency response characteristic or A MODERN BROADCASTING TRANSMISSION SYSTEM 


these waves can afl'eet adjacent cuuntrit's and that transmission 
on short waxes can produce inlerterence at f'reat distances has 
caused certain aKreemc'nts as to use of waves I'or hroadcastinn 
to he included in the international agrec-ments on radio communi¬ 
cation to which thc‘ Unit cal State's is a party. Thc'se are the 
International Radio 'I’elej^raph Convention of Washinizton signed 
in i()J7 and the Intc'rnational Ttde-communitations Conxention of 
Madrid si^rned in icjj.’ An agreement on division of channels 
xvith (.'anada xvas reached tlirouKli diploniatic channels by an 
exchanpc' of note's in Jcpj:. 

Communications Act of 1934.—On July 1. ig.o them was 
esiahlisheci by Act of Congress a “l-'ederal Communications Com¬ 
mission" of sexi'ii men to deal not only xvith matters of national 
broadcast retaliation but alsoxxith interstate and foreign tc'lephone 
and teletrra])!! communication by xvirc and raclio. ddie (Commis¬ 
sion is clixideil into three dixisions of xvhich one, callc'd the 
''broadcast Oix ision,” carries on substantially the functions [irevi- 
oLisly exc-rc ised by the I'ederal Radio (.'ommission xxhich the new 
Communic at ions (‘ommission supersc'ded, 

A recent trend in liroacicast ret;ulation has been to pc'rmit ex- 
perimi'iilal opc-ration with increased transmittc'r pccxver, in one* 
case u[) to 500 kilowatts, and with increased band xxicllh to pivt; 
hiirh fidelity transmission. Idic-re has also been a tendency to pc'r¬ 
mit increase' in tlie number of low poxver stations operalinp on 
regional chtinnels. Tlie total number of stations was f)2g on Sep¬ 
tember ;jo, ic;35. 

JlifEh powered American stations oircrate in the .same peneral 
frec|uc‘ncy band witfi loxver powered statioiES. 'I’here is nothiiiK 
analoLjous to tlic' Euroiieaii stations operating at lower frecjuencies 
(lunger xvave-lengths). 

BROADCASTING AS A BUSINESS 

One element of importance in adverti.sing is the number of j)OS- 
rdbli' customers it rc-aches The xalue of combining the toll 
broadcasting idea with the chain broadcasting idea, to increase 
the audience and thereby to justify the cxiK*n.sc of better pro¬ 
grammes, was sclf-exident. 

WEAR, the pioneer sponsored programme broadcasting station, 
Ix'ing oxviied by the telephone company which also oiieratc'd the 
long distance telephone serxice of the country, naturally .served 
as an important centre for the* dc-velopment of commercial chain 
broadcasting. Arrangements were worked out whereby the cost 
of such serxice could be distributed ec|uital)ly between the pro¬ 
gramme sponsor and the individual chain stations using the pro¬ 
gramme'. 

Tor advertising prognimmes the indix'idual chain stations re¬ 
ceived a portion of the chain rental charges paid by the advertiser. 
Thc'se stations could also obtain, by paying a fee, non-advertising 
programmes su{)plicd by the central management of the chain. 

In iqj 6 the National Broadcasting Uompiany, organized by the 
(ic'iieral Electric ("ompany. the Westinghou.se Electric and Manu¬ 
facturing ('ompany. and the Radio Corporation of America, pur- 
cha.sed Wt..\F and undertook the management of WJZ and WRC 
owned liy tlie Radio Corporation of America. The chain broad¬ 


casting actix'ities (C'ntring on these stations wc'tc' continuccl and 
expandc'd. 

Subsec|uc'nlly the t*olumbia liroadcasliiig Coiiipanx' and otlier 
similar conijianic's xverc' organized and the disseminaiion of pro¬ 
gramme's by xvire circuits to chains of stations for sinuiltaiu'ous 
broadcast oxrr large areas has come into gc'neral use. In igji the 
telephone compaiiic's had oxer 100.000 miles of xviic eijuipped for 
I>rogramme transmission in the’ Unitc'd Stales 'I'xpical chain lay¬ 
outs includc’d, among olhcTs; a “Red N'c'l\xork’’ joining 33 sta¬ 
tions covering the country as far west as Dc’iixer, an “Orange Net- 
xvork” joining 11 radio stations ecivering thc' I’.uific coast and 
extending east into Montana, Utah and ;\ri/ona. a “I’lirple Nc't 
xvork’’ joining B.j stations spread over nc'arly the whole Cnitc'd 
State’s On a special occasion 178 stations xvere toniicclcd info 
one net xvork. 

Patents and Copyrights. —During the early boom period of 
raclio broadcasting many companies and indixiduals started the 
manufacture and sale of rc'ceiving sets and jiarts with small re¬ 
gard for the infringc'ment of jiatents. 

With the' number of iialents running into thousands it xvas a 
clirficult task even to delc’rmine what patents might he infringed 
by given apparatus. In 1920 and 1921 several large’elec I ric al and 
communication companic'S xvhich, taken together, controlled an 
important group of radio and otlic-r c omiminic at ion palc'tils, en 
tered into a cross-lieensing agreement xvhereli>' each of the' com¬ 
panies xvas enabled to jiroceed in its held xvith a satisfaciorx’ patent 
situation. 

A considerable number of manufacturers and groups of jiati'nls 
wc’re outside this arrangement but, after a period of negoli.ition 
and some litigation, licences were? extc'nded to the larger indeiiend- 
c'lit manufacturers undc-r royalty agreements, and by if).'7 it xv.is 
generally possible for a responsible nianufarlurer to e(|uip himself 
will) such lieencc's as xvould ensure him the right to jiul on I he 
market rec eiving ccjuiiimcnt of modc'rn dc'sigru 

The (juestion arose as to whether the performance of a music.'il 
composition before a microphone in a prixate studio, so (hat it 
was broadcast by radio, eonsfitutc'd an infringemc'iit of copyright. 
The American Society of Uomixi.sers, Authors and I’lihlishcTS 
chamiiioncd the cause of the holders of copyrights, and iilli- 
rnatcly established a recognition among broadcastc'rs of fhc' right 
of the cojryright proprietors to compensation for the. use of 
their cotn{K)sition.s. 

There xxas discord over the matter of equitable rates of com¬ 
pensation, but by ig27 this .sc'ems to have been adjustc’d in most 
cases through private negotiations. 

The rapid strides made in the perfection of sound pick-up and 
reproducing apparatus undcT the urge of radio broadcasting has 
had a .stimulating effect upon other agc'iicic's for sound rcaidering. 
The phonograph, for example, is noxv to be found in greatly im¬ 
proved form combined in the .same cabinet with radio receixing 
sets so that the amplifier and loud-speakc'r portions may be used 
by either. 

Another development related (o broadcasting and often usc'd in 
combination with broadcast pic.k-up of speakers in large halls or 
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in op<^ air is thn pnhlir nddrcsf? Ry moans of mirro- 

fjhonrs plarori (jirrfflv in front of thr sponkor and powerful 
artiplificr;, anfl loixl .jxukcrs nr stjund projectors approjrriatc-ly 
I'uatcfi large crnv,(ls (an lie a(Jdrcsse(! successfully with reduced 
strain on both the speaker and his auditors. 

Business Progress,—'I'he phenomenrd ex{)ansion of the radio 
hroad(resting lar-iness which took place in iom and IQ22 rau.sed 
ovei-extension among many (oniertis and hr(Hight an iiieviiahle 
re-iitioii which was ielt particularly in and njzO. A selected 
group of ratlin comi(rtn>' stocks wliii h was valued, in Tfecc inher 
i';:4, at a.t)ouf 160 millions of dollars, had fallen to 65 millions by 
July Kj.’d. 'I'here were man>’ failuri's among the .smaller concerns 
and the retail market was so Hooded hy mamifat.tnrers’ over¬ 
production that many sets were .sold fur far less than their original 
pri( e. 

This experient c, as a whole, was not entirely a detriment 
to the industry, sime it forced out unslahle or ill-managed con¬ 
cerns and caused the consolidation of others, while at the .same 
lime it test eel and proced those (cincerns which came through it 
‘.ucces.sfully. Since.- then the manufacture; iuul merchandising of 
receiving ecjuipment have reached a firmer basis. 

In it is estniiated that there were about iS.000,000 re- 

ceicing sc'ls in the United States which had cost $1,500,000,000 
and which involved un annual upkeep expense of $-‘00,000,000. 

Organizations.—It is not possible to mention more than a 
few. The manufacturers have a Radio Manufacturers’ A.ssocia- 
tiem and a radio div ision in the National I'dec Irical Manufacturers’ 
Associaticjii. These are active in stand.irdi/.aticm work. 

The N’atioiial Association ol ftroadc astc'rs interests itself in 
Ic'gislatioii and in general investigations for the benefit of its 
members, which include* a majority of tlie broadcasting stations, 
'riircjugh tlie co-operative efforts of tliese various a.ssuciations and 
ollur interests, radio fairs or shuw.s are held for the exhibition of 
e(|uipment. Large* annual radio sliows are lield in New York and 
(due ago 

The In.stitute of Raditj Engineers jirovides facilities for the 
(lisc'ussion and public .it ion of technical papers and the furtherance 
of .standardi/.ation in fuiiclameiital radio instrumentalities. Tlie 
Nalionjl Aclvisury C'oiiiu il on Radio in Kducalion is interested in 
educatioiial brcjadcasl ing. 

Future Tendencies.—To predict the future of broadcasting 
in .America would be ha/,arcluus, but certain tendencies may be 
iiulicaled. While the possibilities of c‘diualional and news broad¬ 
casting have not lieen fully exploited, it sec-ms certain that the 
anuisc-nu-nt feature will continue to be- dominant. 

d'h(-re are many (eclmiial iniprovc-mc-nl.s in sight which maybe 
counted on to improve tlie cjuality of .service rc-ndered to listeners. 

Added features of no\c-lty arc- being (‘xpc-rimcntc-cl with, sucii, 
for instance, as (lie broadcasting of pic lures, cartoons and the like, 
for f.ic .simile rc-production in the home, by suitable attachments 
to broadcast rt-ceiving .sc-ts. 

The technical progress in developing television has reached a 
point wliere (he ]ic).ssibilit ies of c-xtensive ajiplication in visual 
lao.ulcasling by ultra .short radio waves arc' limited more largely 
bv the economic and busine.ss factors than by the technical prob¬ 
lems. 

In so far as intc-rc oimc-c tion of st.itions is concerned a now 
form of high freciuency cable callc-d ‘‘coaxial cal)le” has been de¬ 
veloped by Bc-ll Telephone engineers which is expected to fncili- 
latc* chain clislriliution of visual programmes to l)roacica.sting 
sl.it ions. 

pun io(.K\i-UY. -.Annual Ki-poil- ot tlie I-c-cU-ral Radio Comnii.ssion; 
I'roccc-clines of ttic* Institute of Radio Engineers; National As.sociation 
of Hroaclraslc’rs Bulletin. (R. li.) 

TECHNICAL ASPECTS 

The warcless lelc'phone. which is the basi.s of all wirt'loss broad¬ 
casting, first be* Cl me a pr.utical piece of apparatus after the in¬ 
vention of the- thermionic (riode (.0--- I’liiKxrtoNrcs:) tluring the 
year.s It was developed particularly for war piirpo < 

betw-ec-n icjtg-iS, Cerl.iin wirc-K-'-.s; telephone stations were* ereiit'd 
bc'Ictre the- World W ar and in non-belligerent cc'untries during the 
war, and were ilc-sigiu-d chic tly tor !>roaclc asl ing tpecul .sorts of 


new’s. In I-'cb. if)20 experimental telephony transmissions were 
carried out in England on a frofjuency of 150 kilo-cycles (kc.) jicr 
second (wave-length. 2,000m.) and using a power of about 15 
kilo-watts (kw.) in the aerial. These tests were withdrawn on 
account of alleged interference with other services. Contempo¬ 
raneously wiih this devel<)|imcnt a .station in Pittsburgh, U.S.A., 
heralded American broadcasting, which has been in active opera¬ 
tion since (hat jx-riod. A Dutch station at The Hague, PC^GG, 
transmitted broadcast programmes sporadically during the years 
i<)2o-2 2, but the station, for which private subscription was from 
time to time rai.sec! throughout Europe, eventually closed down. 
Certain Gc-rman stations were during this time transmitting news 
and wa-athc-r rejiorts, and Dutch bankers used a telephony station 
for immediate f|uolations of market values. Early in 1922 the 
Radio Society of Great Britain obtained permission to transmit 
a programme of music and entertainment for half an hour in each 
wc*ek from a -^kw. station. This station, 2MT Writ lie, was the fust 
station to do regular and .scheduled broadcasting in Britain. The 
British Hroadca.sling Company started oflicially in Nov. 1922, but 
since August of that year a station, 2LO. located on the roof of 
Marconi house, had been radiating occasional experimental trans- 
nii.s.sions simultaneously with W’rittle. When the B.B.C’. started 
it abhorhecl 2LO, which became its London station, and also 5IT 
(Birmingham) and 2ZV (Manche.der) operated at that time for 
the B.B.C. Development in all countries was rapid; during 1923 
several European broadcasting stations began operation.s. and in 
1935 there existed over 300 active broadcasting stations in 
Europe, the average station power being 24 kilowatts. 

First Principles.— The undc-rlying technique of broadcasting 
involves a wireless tclc[)hone transmitter radiating electric waves 
nearly equally in all directions, and any number of receivers able 
simultaneously to detect (he intensity of such waves. These w-aves 
(in general, of freciuency from 1,500 to i5okc. per sec.) arc 
modulated in intensity by any sound desired to be broadcast and 
the.se modulations are detected in a receiver. The modulation of 
the electric waves involves a microphone, which, when acted uiion 
by sound waves, converts the varying pressures of the surrounding 
air into corrc-spoiulingly varying electrical prcs.sures. These elec¬ 
trical pressures may be amplified, from their original relatively 
feeble value, to modulate, in the broadcasting transmitter, the 
intensity of (he power (which varies in common practice from i-o 
to 2ook.w.) of high fret]uency electric currents in the transmitting 
aerial. This modulation of the high frequency aerial currents 
causes a sympathetic modulation of the radiated electric w'aves. 
The electric waves falling ui'on any receiving aerial, adjusted to 
give the most efficient re.sponse, cause high frequency currents to 
be set up, which, when detected, produce currents copying to a 
greater or lesser extent the original microphone currents. The 
lec eiver currents are made to move a diajihragm in the telephones 
or loud-speaker which, with at tion inverse to that of the micro¬ 
phone, protluces pressures in the surrounding air making a recog¬ 
nizable imitation of the sound acting upon the distant microphone. 

Distortion of the original elec trical impulses may take place in 
each of the neces.sary energy conversions, and it is important to 
make each conversion as distortionless as possible. Sound con¬ 
tains a combination of fretiuencies from 20 to 15,000 or even 
20.000 vibrations i)er second. The response of the human car varies 
with individuals and many cars are in.sensitivc to sound vibra¬ 
tions above 10.000 periods per second. In the reproduction of 
the human voice, for naturalnt-ss and intelligibility and for the 
giving of an adequate sound picture of an orchestra, the human 
ear is contented with reproduction if every frequency from 50 
to 10.000 vibrations a second is present in its right proportion 
'I'he prol)lein, as it concerns good quality reproduction, is to 
produce an electrical system, from microphone to loud-speaker, 
which gives an equal response to every equal energy value of 
frequency between the limits stated above. This is far from 
easy, becau.se successive errors add in cascade and there is a re¬ 
markable tendency for every piece of appariilus involved in the 
chain to res-pond to the middle frequencies (500-1,000 periods 
per sec.) to which the ear is most sensitive. This gives the 
“snarly'’ equality as,-;oeiated in some degree with almost all forms 
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VATIONS WERE MADE AT MANY POINTS ALONG EACH OF THE 7 LINES SHOWN AND ELABORATE PRECAUTIONS WERE TAKEN TO ENSURI 
THAT THE MEASUREMENTS DID NOT INCLUDE ANY REFLECTED OR INDIRECT RAY. THE ' DIPS ' OR "BAYS ' IN THE CONTOUR LINES IN 
EASTERLY AND WESTERLY DIRECTIONS ARE BELIEVED TO BE DUE TO THE SCREENING BY IRONWORK OF THE tWO MASTS SUPPORTING 
THE AERIAL OF THE STATION 


of apparatus for mechanical and mechanico-clectn'cal reproduction 
of sound. Undoubtedly, however, the ear is aided by the imagi¬ 
nation, and the individual may derive jTleasure from what is 
theoretically inferior. 

BROADCASTING TECHNIQUE 

Broadcasting technique necessitates some considerable additions 
to the bare essentials of a wireless telejihone transmitter in order 
that the system may conform to the canon.s of the new art. The 
e.s.sential links in the chain between artist and listener can be 
cla.ssitied a.s follow.s: (i) The microphone and its attendant 
amplifier. (2 ) The studio or place of origination of programme. 
(3) 1 he “mixing ’ of artificial echo, “effects,” incidental music, 
speech, etc , (o comidne to make a given impression upon the 


listener. (4) The central control room, (5) The land line or 
wirclc.ss link to enable programmes to be initiated at one point 
while radialefi from another station or radiated siniullancously 
from several stations, (6) The broadcast trarismitler. (7) "I’he 
broadcast receiver. It will also be neces.sary to discuss tH) the 
distribution and power of the transmitters; (a) .service area; 
(b) interference between (he various broadcasting si at ions; (c) 
distribution for national systems, (A basic broadcasting system is 
shown diagrammatically in fig. i ) 

(i) The Microphone and Its AmpUfler. Every micro¬ 
phone (called in America and by lele[)hone engineers a trans¬ 
mitter) relics for its action upon the sound waves causing a 
movement of some armature which, by such movements, gener¬ 
ates electric currents in the microphone. The generation of current 
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i>y arni.'iturc movement rrtay he invol\'efl hy a (haiiire of raj^uity, 
a (fi.iiii'r ot rno'.cnifii! oi a (onrluiior in a ma^rnetic held, or a 
( tianKv of IT i-taiiie ID a direit airreiit (inuit. The excel- 
ieme ot a iuk roplioiie iiiav he judged in tenn.s of its response 
I tiarai tens! II and ii -. dej^ree (d ha( kj^mund noise. The response 
( fiarai teri‘'M< oi ,1 inn loiitione i'- inea''Ure(l lirsl, as to its ahil- 
i!v to (.'i\e e(|nal (dcitrnal re-|)oioe tor eijual sound wave pres¬ 
sure at aii'v tirfjiieiny tielweeii tiie iiinits ot the audihle ranine; 
aiul seiond, a lo it- (ajiaiitv to e'ive at any fri'fjueiny, propor- 
lioinlitN lielwecii input -ound piessure and output eledrital re- 
spon-e I'Aeiy lunroiihone ha*- an intrinsic hai kKround noise 
tauscd hy llie polari/iiie' < urrent or tiy the associated amplitier 
\al\es. or h\' hotli these in (oiiitiination. Mic rojihones must he 
lonijiared tor fiai kttround noise ;it a i'ixeii sensitivity 

A perfett re poll e 1, lia rai! eri'-t n must involve a complete 
ahseme of nieihaniial lesonaiue within the ran^;i' of frc-rjuc-nc.y 
(on-adered. 'I'his 1,, not ea: as every armature tc-nci.- lo resonate 
at some (auclihlei treiiuemy, t'arhon and condenser inicrophonc's 
have liieii (on-truited witli a \*iew' to cdiminatinit resonance hy 
nMiii,' a diaphrayin si ret i lied to ha\i- a rc-sonaiUT ahove I lie- audi- 
ide liiiiil, Carlion mii rophones Imm* hi-cm usc-ci, notalily one in- 
\enled hy Iv Kei-/, and dc-velopeii h\ II. |, Round, in which the 
layer of carhoii is thin enoijLrh to frive reson.ince cdfects at fre- 
(|neni ies aho\c- aiidihililv, Ceriain microphone's have been 
developed i>i which the arinaturi' is dc-siyuied to he* 

moil' seiisiiivr to sound coming Iroin one direction than from 
another. These have rmeal usefuliiess in auditoria whe-re hack- 
^icaiiid noi-es are li.dde to he stroiiL' c oinjiared with the sounds 
desired lo he hroade ist. 'I’lius, for iiislarucv whim hroadcast- 
inj' oiaheslia.s playim; in restaurants or speec he.s ina'le at hanc|ue|s, 
a heller hahiiiee i-- ohlained h\' the use of Ihc'se, so-called, diree- 
t ional tun rophones. 

hroadeasliny microphones having e.xc'elleni response characler- 
isliis are extreineh' insensitive compared with ordm.irv commem- 
1 nil tvpe- (as Used on c)riliiiai\ lelephonesi in which resonance 
lan he pei 11 lil t I'd, and their elicirna! output has lo he arnplilic'd 
( oie-iderahlv hidorc' it lan he useil eftniently tor transmission hy 
leleplioiii' lines to a iieaihv control room or distrihution centre. 
There itniv he ten 01 more -tudios in a hroade a si inn' lieaclc|Uarler,s. 
and Ihe’reloie (he *lu lios m,iv h(* even in (he same huildintr, a 
relatively lorn.' wav Irom the control loom 'Fhe curremis mm- 
eraled hy the miiiophone are extremely feehic' ami therelore 
lialile to he inteiiereci with Iw induction from electric power and 
hidilinn': (in nil' it loni; leach- ate Used, .\mplilu at ion is therefore 
divided into ivvo Indves, ihe A amphlicM, located as Josely as is 
c ciiiv eiileiil to the mu ropliolie the onipul Itom which y'oes 
event nail V to the It amplitiei sjtu.itc'd in the ccmir.il control room. 
Ihe liec|neiuv c li.i rac I erisi u oi >uc h amphliers. i.r , their le- 
spoiise over the audihle uamti! must he as even as possible. 
Connections helween the amplitier and microjclione and the 
amplitier and cable foi lotmecimn’ lo the relaiivelv distant cciii- 
irol ictoin or tiaii-.miltei miisi lie 1 liroiinli Iraiisioniiers. Trans¬ 
formers .lie iic'iess.iiv civviiut I" the im()ossihililv of malchinn the 
imjic'dame ot 1 lie output nr input valve to the cable or micro¬ 
phone. it is not easy (o cic'siim a transformer n'ivim; an ec|ual 
response over a frecinenc v laiiis'e of :oo.\ ( 50 to 10,000 jieriods 
per sceond). lull hv the use ol '-paced witulin^.s and hiu'h permea- 
lulitv iron, it h.is been proved hy expeni'iue that a rc-ascmahlv' 
v'ooc! c harac leiist ic curve mav he ohlained. ( h'imire shows hv 
means of a c urve the frec|iieni y response of a >:c)od modern nmiili- 
iH'r.) 

( .1 Place of OriRination of Programme .—linhuicastiny 
is Ihe ii.mic' Riven to the' spi'iially arr.anRed room in which 
.itiists periorm Im hroadeastiriR, It is ot utmost importance to 
-in.iiiRc' lor the acoustiis of the studio to he as pertect as possible 
lor its parlicul.ii purpose It is U'ImIIv unwi.se in the ftre.sent 
eonditioii ol the an. to .illow a larce acou.siic.il reverberation 
in the studio. In speec !i, when intcdliRihilitv is of prim.irv im¬ 
portance it is necess.irv to use IurIiIv danipc'd rooms I'drr music 
tenerallv a greater amount of revc-rheralion is desirable and even 
necTssarv thouRli a larRe orchestra and a cjuartet reejuire different 
studio reverberation eonslants. As a i)rat:iical basis it is best 


ter reduce {rermancntly the reverberation constant of the .studio 
to something less than (hat recjuired for most jiurposes and (hen, 
in .some mechanical or electrical way, to add .synthetic reverber¬ 
ation. ChariRirn; the reverberation of the actual studios, where 
each may have lo fie used indifferently for all .sorts of different 
{»erf<rrmances, is not pi-aclical. 

The u.sual way (»f reducing the revc-rberation of a room has 
been to c ovem the walls and ceiling witli drajiery, hut, though this 
is satisfactory in jirinciple, it is Ugly and insanitary. The British 
Broadcasting Corporation and the National Broadcasting Com¬ 
pany of America have made practical attempts to do away with 
drapery. The. later B.B.C'. studios have their walls covered with 
a hard pajier backed by felt, while embrasures and deep bays 
prc'veni high acoustical freciueruy reverberations. A thick carpiet 
covers the floor and the ceiling has movable drajic ries. The- Ameri¬ 
can organizations emjiloy a form of aero concrete. In British 
prail-ico artificial echo is introduced hv- using two mic roiihoiies, 
one of which is connected through amphliers direct to the trans¬ 
mitter. while the other is connected thiougli a separate arniiliher 
to a loud-speakcT installed in a room with a high degre-e of re¬ 
verberation. The loud-speaker in this room faces a microphone, 
the currents from which are injected into the clirc'ct transmittc-r 
circuit. 'I'he amount of echo current from the echo microphone 
is directly cotilrollahle hy a handle, and llicueforc- the extent of 
superimpeu'^ed echo mav he varied convenicmlly according to the 
type of item being broadcast. 

In Oeal Britain apjiroximatelv- of the proRramme hours 

is supplied from outside sources, .'-uch as church .services, jjuhlic 
Rallu-rings, llieafres and restaurants, etc . In the case of (he- trans¬ 
mission ol a corn c'rt Irom an outside- hall it is often found that 
the- acoustics of the huilcliiiR are differeiil from those- of a studio 
and the best results can he ohlaiiu-cl only hv c-xi.ieriini-nt. As tills 
is done- at a rc-liearsal hc-fore the Iraiismis.vion it is iiecessarv lo 
estiinalt- the thaiiRes in rex-c-rheration vvliidi will n-sult when an 
audience is presc-tU. At the saint- time- it i-- neiessury to adjust 
the- balance' of the- lransmis>ion h_v lin- rc-lativc- jilaciiiR of soloists 
orclic-sfra and microiihone, so as to obtain a jiroper tialancc-. 'J'he 
oUiMcie broadcast engineers install iht-ir apparatus, consisting ot 
microphonc-s and A amplifu-rs. wlu-rever am] whe-never it is rc- 
e|uired. Coniic-dion to the distribution centre of tin- broadcast 
oiRaiii/ation is made by land line. Where- if is necc-ss.try for thc- 
murophone to be moving during the transmi>sion, as in tin- case 
of a running commentary on the- Oxford and Tambriclge ].)oal 
rate, lines cannot, of course, be- usc-d, and conm-ction has to bt- 
made to some stationary’ point by int-aiis of a wirt-less Jink. In 
this instance (he A amplitu-r would be replacc-d hv a low-powc-r 
vvin-less transmitt(-r the emissions from which tan he rect-ivt-cl 
at some statioiviry jioini and (he- transmission ihc-n pa-'sed lc) tlie 
distrihution centre. 

( ^ 1 “Mixing.” —Tim dcxelojmieiil of the dramatic proRrainme. 
with attendant incidental niu'-ic and effects, has neti-sstl.ited the 
fref|uent use of several studios simultaneously. It js not feasilile 
lor sm.tll studios to concentrate artists, Oiorus. orchestra, effc-cts, 
producers, etc., lugelher; several .studios must lx- c-miiloved, anti 
the transmissions from each of thc-se comhined in a ■'mixing' 
room throuRh which the outjnits of all studios pass on (heir wav 
to the central control room. Signalling circuits are iiismlled tie- 
twe-en all studios and the mixiiiR room, betvvec-n the mixing room 
and the control room and between the- control room and all Ihe 
sludios. The outside broadcast circuits can also be led through 
the mixing room as it is sometimes retiuirc-d to sujierimpose 
c.xternal ellecls on a studio programme. The- mixiuR room is also 
connected by a land line to a wireless rect-iving station and here 
any distant transivittiiiR wireless station, iiermaiu-nt or tempo- 
r.irx-. mav he picked up and rc-hroadcast over (he normal national 
broadcast .system. 

(4) The'Central Control Room.— At this link in the chain 
of transmission two clefmite functions are fulfilled; viz., that of 
adjusting the level of low frecjuencx' energv to mcululale more or 
It-ss (he transmitter high trecjucncy currents, and that of distrib¬ 
uting the proRrammes to one or more transmitters, centres or 
listening points. 
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The first cf these functions, that of controllinc Ihe intensity 
of output to the local and other transmitters which are taking: 
the programme, is necessary for the following reason: a brass 
band gives a volume of sound output hundreds of times greater 
than a person whispering or a distant nightingale; if the sensi¬ 
tivity of the microphone or its amplifier were not varied, either 
the listener would never hear the nightingale or the brass band 
would vastly overmodulate the constant-power transmitter; dur¬ 
ing the musical items, if the pianissimo passages were not ampli¬ 
fied and the fortissimo passages not reduced a little on the ampli¬ 
fier, an inferior sound i)i(lur(' would be rt'ndered even on the 
best receivers. 

The second stage of amplification in the broadcast (hain is 
situated in the control room, and is known as the B amplifier, 
which is designed for variable sensitivity, and it is the duty of 
the “controller ’ continuousK' to control the intensity of the* trans¬ 
mission with the idea of giving to the listener the best possible 
sound picture of the original. A point on which much variety of 
practice and opinion e.xists is whether this control of volume 
should be in the hands of engineers or of artists. The advantage 
of the latItT is that a score can be followed with a view- to the 
nnticiptition of a forte {tassage and a conse(|uenf slight n'cluction 
in tinu‘ to prevent over-modul;ifion, and \ice vers.a for the j^re- 
vi'iition of undcT-modulation during pianissimo passages. The 
eye, ;md not the ear, must be the criterion for the accurate judg¬ 
ment of the ellect.'> of controlling, and each “control” amplifier 
is ecjuippcd with two meters—one to show a maximum which 
must not be pas.sed, the other to show the volume being radiated 
at any instant. It is necessary to have two instruments, bec.iu.se 
the permissible maximum for a given volume is not the same 
with different voices, instruments, studio acoustics, etc. In acldi- 
tioM, the depth of modulation at every in'^lant throughout the* 
tr:in.srnission is checked mechanically on a recording modulation 
metcT to show up tiny ftiults due to the human elc-ment. 

The second function of the control room is to provide a means 
of htindling conveniently the distribution of the- one or more- 
j)rogr;immes to those- transmitters which tire- sharing the trans¬ 
mission with the local sttition. In jn-actice the i.)rc)blem.s of ])r()- 
grtimme building are simplified enormous!}' by the ease with which 
stations can be made to exchange- progrtimmes and by the rc-duc- 
tion to an absolute- minimum of the lime taken in making changes. 
The system depends on the use of a multijdicity of relays, ampli¬ 
fiers, alarms, line terminal switching, etc. Finally, the engineer 
in charge of the control room is resironsible for the maintenance 
of all transmission logs (in the case of the British system accuratc- 
to a sc-cond) and for the- culling and liming of the- transmission 
generally. 

(^ I The Land Line and Wireless Link.—It is necessary to 
have as many stations as there are channels of free ether a\'ailabl<*. 
If an e\ ent or yierformance of nation-wide interest is to be broad¬ 
cast it is necessary to allow all subscribers an ef^ual chance of 
hearing. This is made jcossible by u.sing tele})hone lines or cables 
to cunnc-ct the point at which the event takes place, first to the 
nearest distribution centre in the broadcast system, and thence 
to all stations that require to take the programme. This is callc-d 
simultaneous broadcasting in Britain, or chain broadcasting^ in thc- 
I’nilc-d States. All linc-s of great length introduce an impedance 
which varies with different freciuencics. This means that a micro¬ 
phone .system giving a perfect response characteristic will, if 
connected to a long line, jiroduce at the end of that line a dis¬ 
torted output unless precautions are taken to cejualize inherent 
distortions. There are in gener.il two types of line?—overhead and 
cable. The former is the familiar type su.spended on porcelain 
insulators carried on poles, while the latter is buried in trenches. 
An inch diameter buried cable, for instance, may tarry 150 cir¬ 
cuits. The overhead line would ajiyiear to introduce less distor¬ 
tion than the cable because its di.sfributc-d self-capacity is lower 
than that of the buried type. Cable can, however, be treated to 
give a good charactc-ristic, if’., less differing impedance to differ¬ 
ent frecjuencies. by a system of loading. Light loaded cables 
which are, however, more expensive, have characteristics suitable 
for broadcasting W’ork. 


; The currents in any Icmg line attenuate (steadily decrease as 
i (hey procc-ed away from the original source), but this eltect is 
more rapid in the case of a cable than it is with open or ovc-rhe-ad 
lines. T’his attenuation can, however, be overcome by the use- of 
thermionic amplifiers pl.ued at regularly .spaced interv.iL along 
the line. I'hese are called ' repc-atc-rs ’ and the points :U which 
they exist “rt-pealt-r points,” and such are e.xti-nsively used in 
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—I r 1 ]—[■"!— r ~]—— ^ Tr.Lm'iiovK) 'I'he com- 
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ous DISTANCES FROM THE TRANS- ouitance and (apacity. 

MiTTER FOR VARIOUS WAVE 0 \\ iiig t o the fact that the Cable 
LENGTHS (aiiiioi be used for connecting 

different continents sc-parated bv widt- oceans, (ht- “win-less link ’ 
should play a part in long range broadt;isting Stations using 
v(-ry high frecjuencies (15.000 to y.qookc., 20 to 40m.) can be 
jiicked uj) over rangt-s eijiial to tin- maximum dist,inc(-s existing 
on the earth, lidortunately the solution of tin- jirolfiem of 
sufficiently satisfactory recejition for ri'-broaiUasling jiurposes is 
iiuomjilt-P-; then- is not a guarantee of service on short waves 
although they offer po.ssibilifies for future success Since icj.pt 
Aim-rii a has .s(-nt out jirogrammes from short wave- stations which 
can be ht-ard, conditions jrermitting, all o\’er the world, r.sually 
recejgion is too infe-rior to be comjiared to that existing with the 
national .sc-rvices from local stations though occasionally jiro¬ 
grammes from America have been re-broadcast in Britain. Early 
in the year of i(;27 Holland started sending short wave transmis¬ 
sions whidi have |)een hc.ird sporaduallv tliroughout the- world, 
I'he British Broadcasting (.'orjioratmn has erected .a grouj) ot 
stations at Haventry which dirc-ct their several radiations over 
diff(-r(-nt gn-at circle worlr] jKiths with a vic-w to giving a broad¬ 
casting .service particularly to the British Dominions and (.'olonies, 
(6 ) The Broadcast Transmitter. —The general jirincijiles and 
jiractice of wireless telegraphy and telephony transmission are 
dc-alt with in the articles Wikf.i.f.ss 'rF.Lr:c;KAi*HY and Ti;i f.i-hom:, 
and therefore discussion of this point will be confine-d to essen¬ 
tials. 'I’hc- basic system of modulation for broadcasting trans¬ 
mitters is known as “choke contrcjl.” In this system the jiowc-r sup¬ 
plied to the oscillation generator, w-hich generates the high fre- 
(juency currents in the aerial fur radiation, is varied in symj)athy 
with the amplified microphone currents by the action of control 
valves. .As in the case of other links in the broadcast chain, 
the problem is principally one of achieving a perfect frequency 
and volume resjionse characteristic, i.c., proportionality be¬ 
tween the limits of maximum and minimum modulation and an 
equal modulation at all frecjuencies for any given injnfi. volume. 
Economy in power, ease of maintenance or accc'-ssibiiity, and trust¬ 
worthiness are al.so important factors. Two systems of modukition 
make u.se of choke ccjntrol, the one modulating tlie aerial currents 
at high power and the other at Icjw power. In the former (used 
almost exclusively, exctejil by the (lerman administration) the 
I modulation system is in effect a low frecjuency power amplifier 
' with sufficient power to modulate the aerial oscillations; in the 
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JaKcr, rno(julaiioi) (.'3kf;.s place nl low power, whereafter a hij^h 
frefiueiiiy am|)lifier ire reuses the puwt r of the ni(;dulatc<J hiph 
frepiK'in v ciirrenfi to the <lesired value 'I’he British Broadt.isf- 
('orpor.il Ion uses low power rnodulafion in all tlieir re^tionai 
stations ex( epi ilie liroitwieh lonj,; wave station ( ) whii.)i uses 

a system ot Ineti power modulation. Idj^. s shows the frequency 
resjxmsf ( ha.'-.n tern t/( of that station wdiith has an aerial power 
of iqokw. in < .erniany a .system is einphiyc'd in which inodula- 
lion is aelin ced hy an alteration of the constants of the Krid 
circuit cjt an oscillation etenerator fii^h-power modulation is in 

u. se in practically all oilier countries, ---- -.. 

such as America, I'rance, Sweden, Den- '' 

mark, Italy, Spain, etc;., while' some cc-n- 
iral I'aiiu[>c‘;in States use the Derrnari 

Ki'icl sy ,i(-ni as well for clillerenl stations ( . I 

Most atiteimac' systenns for a modern p.. ! 

iri.stallalion ate half wave-leiiKlh aerials T ’ ^-L 

sUp(M)rled on steel tow'cTs, A sinRle o*®* I—/ 

lower having a height c)i half the wave- C •, 
length employed is sonielinies used as !"■ 
the aerial. The Budapest aerial is the 
tallest structure in Burcipe, apimoxi- 

mately i,ooult. hiuh Modern tec linic|ue __ 

ruuslly emiilcns aerials located 20 F 1 c. 8 . -diagram of 
to loolt. Irom the transmitter liuilcl- t t circuit of a 
inj.;s. the [lower outimt of oscillations he- crystal receiver 
iriL' fed to tlie aerial via a two-wire feeder. This increases the 
radiation (|u;dilie.s of tlie aerial and lias no coiiipen.stUinii disad- 
vtintaLte. 

(7) The Broadcast Receiver.- Broadcasting reteixer.s may 
be of tlie valve or crystal ty[ie. The \alve set rt‘C|uire.s the in¬ 
stallation ol some power supply, .and is c;sscaiti;d in areas of wetik 
ML'ti.al sfreiiLdh or in areas of normal si^mal slrenelli wlu're only 
small aerials can lie erected or aiiywliere for loud-speaker use. 

( Kelereiu (• should liitre he ni.acle to li^s. H, q and 10, pivinit crystal 
px'alve and «;-val\'c lay-outs ) 

Ifc'velopnienL in receiviiiK sets has taken two p.iths. The rare 
hiuli lidc'litN' product has com entratecl upon ohtainiriK a wide fre- 
queiicy-responsc c li.'ir.ic teristic and ;i lark'e undistorted power out- j 
pul almo.d rcRarclless uf cost. Dllcii as much as 10 watts power 
IS ax'ail,d)h‘ to euc’t'KMse the loud .s[teaker. 'riie ul)i{iuitc,>us receiver 
has heeii dc'\cloiied more and more with a view to reduc in)2 its re- 
l.iil [.irue and increasing' hoili its seiisilixity and selectivity with 
the ohjec I of "hririKing in" a.s many stations as {lossible. 'I’he Krcttt 
incri-a.se of both the |Hiwt r and the numlier of statiems working in 
Kuropc h.is feire ed the clesiKuers of typic al recc-ivers to ntirrow the 
hand width ol response' in order to sc'lect the wanted station’s 
traiLsmissions free from interference hy other stations. The latter 
development has hec-n necessarily ;uc ompanied hy a cleKradation 
cd the- c|ualitv of music ohtainalile. The reduction of price has 

v. istly imrea.secl the sales of this ty])e of instrumenf. .A larRi* mar¬ 
ket has been found for flu* "all mains" set which, where public 
.supply current is avail.ahle. is energised entirely from the mains 
and does not reciuire the use of hatterie.s. Battery and cn,-.stal sets 
are however still widely used, the former Ix'cause nitiny hoiLses are 
not .'^uiiplied with electric power, the latter still maintaininy' its 
popularity because of the satisfying quality of headphone music 
and, perhaps more, becau.se of its reliability, simplicity and 
cheapness, 

rhe ciesiRn of Rood loud-.speakcrs proceeds apace and some 
excellent types are available. It should be remembered that no 
loud-speaker can Rive Rood cju.ility if its input is limited or clis- 
lorlcci by the receiver The lia.sic technical problem is to obtain 
eonditions ot transmission nllowinR the listener to obtain Rood 
c|uah(y leproduction and a choice between diflerent t\qx's of pro- 
Riammes' In America, wliere ten or more stations. sep>arated 
by only, say, .^o to ?okc , may have practically equal held 
strcriRths over an arc'.i, .some exlrernely selective receivers have 
been produced, but their ability to eliminate many stations in 
tavour ot one is often only achieved by depri'ciaiinR the fre¬ 
quent y n-spttnse It most lairoiie.in countries where distribution 
in thickly pupulatcd area.s has been on a single jirogranmic bu.sis. 


j the development of high selectivity w’ithout a loss in the quality 
of reproduction has been retarded. This has [lermitted greater 
freedtini in the design of high frequency circuits, and the response 
characteri.stics which arc obtained arc ('xteilent. The ideal re- 
I ceiver should produce a scjuarc resonance curve aokc. wide, mov- 
j able as a whole, without loss of its shape or change in width, over 
I the required frequency gamut of .all broadcasting stations. This 
movement and all other adjustments should be operated simul- 
taneou.dy by one handle, the receiver being efticiently energized 
from the electric' sujipiy. 

f.S) The Distribution and Power of the Transmitters.— 

fa ) Srrvicr ari'ii. It is nec cssary to ensure that the jirogramme shall 
sufler no interruption from e.xtraneous electric waves from what- 
.soever source. As the distance between the listener and the broad¬ 
cast iransniitier is increased so will the lialjility to interruption 
lie irurea.sed; i.r., as the receiver i.^ located further and further 
aw'ay from a station, the ratio of the ri'quired signal to the un¬ 
wanted interference becomes less and Ic.ss. This ratio is not a 
hiiufion of the type of aeri.il nor the tvpe <T receiver used by 
the listener, bc'causc if more nniplilication is used both the dis¬ 
turbances and (he broadcast signal are each proportionately in- 
cre.ased. If radiation is perfectly symnielrical around a broad¬ 
casting station then the rate of decay, or attenuation, of signal 
strength i.s equal along any line drawn from the transmitter. 'Thus 
an area may be enclosed by a circle w'ithin which the signal 
strength is greater than a certain amount. By common experience 
in the regular reception of signids of v.iriou.s lield strengths, it is 
possible to estimate service ranges in terms of degree uf inter¬ 
ruption. Service tireas have been di'litied arbit rtirilv' in terms of 
lieid slrengfli, as follows; 

Jhiufidcrii's in illivolt.s per metre 
(:i convenient method of 

Service Aren expressing strength of signal) 

‘ W’ipc'-oul’’ C)ver 30 mv. per metre 

lO ., ,, ,, 

B 5 . 

Thesi' definitions of sc'rvicc* area have been ;i((ei)le(l and .adoiited 
bv the- technical cominiKee of the I'liion Iniernation.ale de Radi- 
ophonie Within a “vvipe-oul’’ area uninterruiili (I service c.an be 



Fig. 9,—diagram of a three valve, or three-tube. receiver 

This r*c«lver employs a icreoned grid, high frequency amplitter, anode bend 
detector and a flve-alectrade transformer coupled with low frequency 
amplifier 

guaranteed, unless the interference is produced by listeners them¬ 
selves producing nscihations in their receiving aerials. There will 
be dilTiculty in a wipe-out area in "cutting out" the local station 
in order to receive more distant and weaker transmissions from 
other station.s. In an ".A" service area very little interruption will 
e.xist even in large towns where extc'nsive use is made of electrical 
apparatus likely to cause a disturbance, in a "H” service area 
there may he, in a minority of cu.^es, some interference. Crystal 
receiTtion is pos.sible with good equipment up to the outer bound¬ 
aries of a "B” service area. In a "C ’ service area amplification 
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This receiver employs two high frenuency amplifiers neulralisod, a detector, two low frequency amplifiers, one resistance capacity coupled and 
the other transformer coupled 


by valve receivers is esbcnlial, and some interruption, dejn-nding 
upon local condilions, is highly iirobable. 

No ser\ict‘ area, whatever the power of tht* station, can be much 
greater than loo miles radius, when using fre(|neruies of the order 
of 1.500 and 50okc. (:>oo to doom, w.ave-length), owing to wide 
variations of received signal strength alter ni,ghtfall. This varia¬ 
tion oi signal strength is called "tading” or "night effect.” hading 
is believed to be due to the existence of a ray from the broad- 
tasting station which does not trax-el tlirecily over (he earths sur¬ 
face. but travels u[)wards and is then bent down from an elect ri¬ 
fled layer (callial llie Kt'nnelly-Me.iviside layer) in the uj.*iK'r 
alnmsphere. This indirect ra}' does not remain constant, owing to 
the nmment.ary variations of the refractive j>o\ser of the electrified 
layer; and for this reason the li.Tener has lu tonlencl with a enn- 
stantly ch.uiging signal strength which ruins th<‘ musical value of 
the jirogranime. 'Fhe li.slener must in tai l depend tor service upon 
the direct ray wtiich can only outbalame the. retlected ray at 
dislaiKics which are, in pi'actice, seldom greater than 100 miles. 

For any gi\en radiated power the extent of service area is 
affected liy three variables, freciuency of wave emitted (and 
therefore wave-length i. tyiie of ground around a station and what 
is found upon it (trees, hotise.s, etc.), and ty|>e of transmitting 
aerial, d'he higher the frecjueiuy the' more cjuickly the direct ray 
wacc'S altcMiiiate. The use of longer wave-lengths might apfiear 
advisable a.= the w.iccs are les> attenuated and the service area 
for a given power greatly inc ncised. This is true, but the long(*r 
the wave-length the* fenver the c hannels available in a given wave¬ 
length gamut. I'or instance, there are 50 channels in the wave 
band of :oo to 300111., and only one channel in the band of 1,500 
to 1,600 metres. The situation with regard to interference by all 
the users of aether is so serious that very few “Icing” wave-length 
channels are availafile for broadcasting, and at the Washington 
Conference of lyj; only six channels were allotted for the use 
of broadcasting transmitters. The provisions of the Washington 
conferenee regarding long-wa\e broadcasting were largely ignored 
in Kurojx*. 'I'he Madrid conference (iu3c) decided to allocate 
waves lietw'ccn i.cxdo and ::,ooo metres for European broadcasting 
scTcices, The ideal system of producing extensive service areas 
redies upon a combination of long and medium waves. If no other 
wireless services rccjuired the use of the aether, waves of fre- 
cjucncry 1.500 to i.oookc, would be used for low power local .serv¬ 
ices. from 1,000 to 50okc. for regional broadcasting, and from 
500 to 2ookc. for national broadcasting. 

When waves pass over water, or wet. treeless and unpopulated 
ground, they do not attenuate so cjuickly as when they pass over 
ground covered by forests or towns. In lig. 0 a field .strength con¬ 
tour maji is shown, giving the result of observations for the Lon¬ 
don station, 2L.O. It will lie remarked that the service area is 
anything but circular, and that listeners, living at equal distances 
from the transmilter but in different directions from it will not 
receive the same .strength of signal. This is caused by the differ- 


eiue in attcmiations in different directions, due to fhe carious 
types of obstacle over which the signal p.issc's. f ig 7 is ,1 f.imily 
of curves show'ing the attenuation of field strength when i kw. 
[lower is radiated at different frequencies over averaja' English 
pastoral country. 

(b,) Jntcrfcrciur Jh'twnn .S7i7//m/v. Every broadcasting st.i- 
lion ojicratcs by the modulation ol electric wac-es sent out from 
its antennae. A more exact mode of expression would be to s.iy 
that waives are sent out ;it a frmiuemy N,,,. and have added and 
subtracted from them waves of fre(|uency N,„, wdieie N,.„ is the 
c.irrier wave and N,„the modulated w.ive frequency. 'Thus a com- 
jilex disturbance N,,„ j N,„ and N.„—N,„ is radiated. Expricssing 
this numerically, if a note of 1,000 periods [ler sec , c.iy, a note of 
a violin, is to be radiated and the carrier wave frequeiuy is one 
million, (hen there are radiated out into the aether waves of fre- 
t|uency one million, one million plus a thousand, and one million 
minus a thousand. It is the function of the receiver to detect the 
[iroduclion of lieats by these fre(|ueruies so as omt* more to [iro- 
duie the note of a thousand in the telephones or loiid-siK'akers. 
I'he added and subtraited waves are calk'd sidi* bands As it is 
desired to rei»rodu(e tn'quem ics u[> to a maximum of ro.ooo 
cycles per .second (loki.) each broadcasting transmitter occupies 
effectively a frecjuency .siieclrum within th(' aether ol 2ok(, or 
Tokc. each side of fhe carrier wave frequency. If therefore a 
second station has the frequency of its carrier wave separatc'ci hy 
less than 2okc. we should exiiect the side bands of one to inter¬ 
fere with the side bands of another. 'I'his assume.s. theoretically, 
that frecjuency space must be left for the acconiniodation of two 
simultaneous lokc. side bands in order that they shall not com¬ 
bine to produce less than a further lokc. frecjueiuy. 

At the Washington t'onference of ici.?7 it was agreed bv the 
Governments to allocate- a frecjuc-ncy band for broadia.sting from 
i,5ookc'. jier se-c. to about 55okc. jier sec. (,’ooni. to 5,j5in ). 
This iiu-ans that with .5okc. sejiaration t»etw'cen stations, about 30 
channels <?xisl for the exclusive* use of all the broadc .isting organi¬ 
zations. It might be exjiected that such a number of avail.ible 
channels could be increa.sed by duplication because of the* large 
geograjihical distance betw'eeri stations. This is jiartly true, but 
even if stations as much as 3.000 miles ajiart are not .sejianited 
in freejuency by a minimum of lokc. interference will re.sult during 
hours of darkness and service areas will be reduced. This nu'ans 
that there exists room for apjiroximately 95 mediiim-frecjuency 
stations if each is to be assurc-d moderately free a<*lher. In the 
lower frequencies Oqkc. ha\(; bec*n allocatecJ, giving room for an 
additional six to seven stations only. It will be ajjjirec iated that 
relatively few channels exist for all the European broadcasting 
stations, numbering 300 or more. 

A solution to the problem has lieeri attempted in Eurojie by the 
technical committee of the Uriicm Internationale* de Radiojihonic 
■which represents approximately So% of the broadcasting organi¬ 
zations of Europe. A plan was drawn up which gave, of the 
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channels existing, a (crtain nunihcr for the cxclu.-'ive use of each 
nation 'I'he alloeation of (his numher was hased ujjon the area, 
population and ‘'int(-llec t ual and conunercial importance'’ of each 
nation, the latter factor hein^; calculated u()or» tfie numher of 
tcl(‘[)hone (.ills macie and lelecrranis sent in a ^dven year in <-ach 
country. It w.is lound (fiat th-.-re exi.sted f.ir more stations than 
frr(|uenei( s. A certam nurnhc'r of freejudn ies therefore were 
classified a - non-exc lusivf, to he shared fiv stations far ajiart in 
^teo^'rajihic al distance. Such stations have* to he content now to 
ttive a purely local service, as their service aretes are seriously 
diminislied h)' interference from the other stations with which 
they ^liarc- channels The remaining lre(|uencies were allotted 
"exclusively" to ptcrticultir nations for the use of their more 
importtint st.ations, vchelher such sttitions were tilreadv existing 
or (onlemiiltiieel In sjiite of formal accc-ptance in many 

nations htid not hy the end of carried out their ptirt in the 

read just mint and coiidi'ions were little im|)roved |{y < om- 

ptcr.il 1 ve stahilit y \s.is re;u hed ; hut I he c row diny' of si til ions limits | 
e'ciod (jnality rejiroduclion to a strictly loctd sltition. 

(c > Distriliiilhoi for NtilUuuil Systems. Ifroadcastiiif^ htis ^tovcti 
up in ti .soiiiewhtd litipha/ard wav tiiid knowlcMlKc- has tome in 
lerm.s ol :ii Intel experience. So far, till ntdions htivc- reali/ed tlitii 
m.inv stations ol fairly low powca Kive the- most uiiitonn clistri- 
hution of service- tirea. 'The' system of di.'trihution now (‘xistincr 
in Hrittiin is typical o) most countries wlic-rc- the rc-sponsihilily fur 
providing' tc naliontd sc-rvicc htis hc-en xcslecl in one authority It 
wtis huill up first hy the erection of I'ic^hl mtiin stations lor the 
service of the* prim iptil towns and districts. 'I'hese statioins had 
"t’" service* tiretis of onl\' tihoul to miles rtidius, tend (hc*rc*forc’ 
let I much ot the; country, urban and rurtd, almost unsc*r\ed. 
Ollier iirhtin tiretis were Idled up hy smaller stations. 'I'lic’sc smtdl 
6t,at ions are kiiow'u as rrhty stations ht-ctiuse thc'v tire linked hy 
Itind line (o .some central studio and repeat (he* [irocjrarnme of a 
mtiin station, (With ti limited income it is not wist* unduly to 
dilute* pioKtamiiie revc*iUK*, otherwise vtiriatioii in mc*diocri(y alone* 
rc*siilt.s. ) 'The* main and rc*lay stations lirou^ht ])rac tictilly all 
iirh.in arc*a.s within a "H" service tireti, tend consc'cjuently (he rural 
tireas only rc*intiined uncoM rc*cl, 'I’his was done hy one* hiuh-power 
station working on a lower fri*i|uemy and, with the tissistaiuc* of 
the* otlier stations, f of the |)OpuItilion were hrouk'ht within (he 


their service areas has an equal facility for the reception of both 
prof^rtiinnie.s. A method of minimizinj? interference is to work 
(wo stations on exactly the same carrier wave frequency. Re¬ 
searches on (his subject made hy (he B.B.C. from U)2() to i(j23 
show that, in spite of the fact that the carrier and side bands of 
each station must interfere, nc*vc*rthelc*ss good service results from 
one station at the points where its lield strength is greater than 
(i\i* times that of the oilier sharing its wave, provided each station 
transmits the same programme. This should allow some; (*conomies 
in aether channels. Alrc'ady America, Swedi*n. Germaru* and Great 
Britain have made attempts to jilace such a scheme into practical 
operation. (Set: also Raoio and Sonxn.) { I’, f*. 

Srr L li Turner, If'/re/c.sv Telegraphy and Telephony (1021); 
W. Ureonwc)C)cl, Text-Book e/ Wireless TeUyraph v and Telephony 
(i'i2SG a. H. Morse, Radio: Beam and Broad(ast, its Story and 
Pat ruts; J. J.;i\vrence I'ntchard, Broadcast Reception in 'Theory and 
practice. 

BROADCAST MUSIC is one of the most jiroinirient features 
of all wireless entertainment jirogrammes, alike* in Europe and 
Am(*rica, as well as, it may he added, in all other jiarts of the 
world—Japan for instance—when* broadcasting is known. Natur- 
allv. hovvev<*r, (he mcidc* of proct*durc* ado[itc‘d in (his case and 
that varies greatly, and it has been thought desirable* accordingly 
for [»rc*.sc*iit ()urpo.sc*s to dc*al s<*j)arately with existing methods and 
conditions in ( I.) EurojM* and (II.) the l'nitc*cl Slates. 

I. GREAT BRITAIN AND THE CONTINENT 

The growth of British liroadca.siing in its first .six year.s can 
i he* most c*a.sily me;isurc*d hy the adx'.incc in the* ciuantity and the 
cjLiality of the* music transmitted. Music,—of every tlass, because 
e\'c‘ry degree of (a.-'le has to he caterc'd to— formed all along the 
huik of (he prograninies, latterly some 70 per cent. But (he first 
broadcast mii.'.ic was of a vt*ry humble order, compar.ihle rather 
with a parish room en(c*r(ainmc‘n( than with a serious concert. 
In the etirly day*^,—the* laltc-r part of KU'.y—the hroadcasting 
of opera, or.ctorio, or symphony concert may have been drc'amt 
of; it W'.is cc*rtainly not thought of as within the* realm of possible 
achic-vement. 

'I'hc* first broadcast conc(*rt recorded in (dreal Britain was a 
garcl(*n fc'ie at Ilamjiste.ici in July, u.)22, at which listeners w'ere 
trc'ated to an entertainment of unconsidert*(l Inlles of the lightest 


“B" st'rN'ici* area of one progr.nnmc*. d'his involved (he use of 
:i channels 

'This sN'sleni ol distribution w'as of rc*laliv(*ly rapid growth in 
I'ingland as ccnnp,irecl with olhc-r c (intc*mporary organizations and, 
hc'ing temiiorarily adc'ciualc*, caused oxer two million listenc*rs to 
subscribe to (he* service. During tlu* year.s ii).’() and ic;.'*; the 
number ol I'iuropean stations raiiiclly increased and with their 
exp.'insion the mutual inlerfereiue hi*tween stations bec;imc* more.' 
serious on account ol the* limited nunilier of chamic*ls available 
'Die oiut* sullicic'nt national distribution was so resiricic'cl by in- 
terl(*ic'nc c* that it bc*carne necc'ssary to build afresh, but with fc'wer 
stations of higlu*r ])ow’er and gix'ing a gri*ater service area per 
ch.innc-l. 

In countries, such as l-Vancc and Spain, whc're private' enter¬ 
prise alone, chic'lly or in part, provides the broadcasting service, 
si.It ions are ionnd grcnipecl round urban areas and rural areas 
are c omieirat ively neglected. 'I’his is a very obvious develop¬ 
ment since the staiions arc* sui'ported iiy advertisement revenue 
and therefore reciuire to compete with others by covering dens<*ly 
|)opulaled .•ir(*a.s, Ni*\'erlheless the {problem of free aether i.s as 
acute in the I'nited St.ales as it is in Isurope. and (he policy which 
would iillow* the* high-power sfation to .seize for it.self W'hat aether 
it rc-quires, resulting in tlu* consc'ciuent survival of the richest 
organization, i.s an undesirable solution. 

In Britain a schc-mc*, called the regional scheme, has been 
tr.lined to be gradu.iliy put into jiractice from itjj.S onwards. The 
essential tc*aturc ot (his lu'w schc*nu* of distribution is the use of 


type*, a note w.is jirinted at the foot of the iirograninu*, announc¬ 
ing (hat an organ }>ipe would be blown be!ore the tran.srnission to 
a.ssist li-.leners in the* tuning of their receiving sets. During the 
nc'xl four months, various other musical fc-.isls helped to prc*[)ai’e 
wireless t*ii: luisiasts for the first so-called on lu-slral programme. 
It W.IS provided by some nine playt*rs plu.s an a.ssisling pianist, and 
coniprisc-d a selection of better class light orchestral music with 
vocal and instrumental relief. That was in December, u):: It 
was a considerable advanee uiion its i)redc*ce,ssors, hut it was a 
flight matter comparc*cl with what was to happen in the next few 
1 wec*ks. The British National Opera Conipany was giving a Ghrist- 
in;i.> sc'ason at the Roy;d Oiiera House. ('ovt*nt Garden, and its 
director^ were apiiroached hy (he Briti-h Brcaadcasfing Company 
(as it then was) with a view to arr.inging a liroadc;ist from the 
th(*atre On Jan. S. 10^3, Mozart's "Magic Elute" was trans¬ 
mitted with such success that performances of ‘‘Iliinsel und 
Gr(*tel.’’ "ragliacci,’’ ‘'Siegfried." "The Marriage of Eigaro," 
"Eansl." “Madame Butterfly," "Ea Boheme," and “The ^’alkyrie," 
followed in quick succe.ssion. .And a noteworthy feature of that 
e.irly .stage of broadca.sting’s history is that the performance of 
Euccini's "La Boheme" had the added glamour of Dame Nellie 
Me 11 la’s CO I la h o r a t io n. 

The success of broadcasts on so large a scale had the* inevitable 
result of widening the scope* of (he Company's own musical 
organization to an extent and with a rapidity that can be only 
hrietly summ.irized here. The orchestra wa^ increased, for in¬ 
stance. from the nine good men and true who carried the whole 


lew, l)ut high-powetc*d. >(.i(ions so dei^igiied and sited as to give ! burden of the early concerts, by the addition of a Mustei organ 


a choice of two programmes to the maximum numher of listeners j which filled in the missing wood wind |);irt 


and by a cornet and 


Hy locating two high-power transmitters at the same* point their j trombone. The next step was to reinforce the Mustei organ hy 


.service are.is art* made* almo-^t coincident so that, given adequate j single wood-wind and two horns, together with a contra-bassoon 
separation between their carrier fre(]uoncies, everyone within ! to strengthen the basses Next, the .strings were augmented, and 
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then the wood-wind; an extra trumiH't, another trombone, a harp j London area. Its member.s arc all pled^a*d to continue in active 
were added in turn, until a small permanent symphony orchestra j membership ot their original societies, the H b C. hoping thus 


of n carefully chosen players, with complete wood-wind, brass, 
and percussion, came into being. The organization is run on the 
“no deputy” .system and can be augmented to 50. 60 or more 
])layers selected from a list of regular reinforcements. And, as a 
permanent chorus was estaldi.^hed about the same time, it soon 
l)ecame possible to arrange comjilele opera and oratorio trans- 
mis.-iions as well as concerts of symphonic music; the broadcasting 
studio became an opera house or concert httll according to the 
rettuirements of the programme. 

While these changes and developments were going forward in 
the London studios—the headquarters of Briti.sh broadcasting, 
similar organizations were bc'ing built up at the other main stations 
(if the company. By the end of iqcq there were eight other towns 
in Fmgland, Scotland and northern Ireland, each of which pos¬ 
sessed its own permanent “Wireltrss” orchestra and choir, con¬ 
ducted by a musician of experience and rej)ute. For the first time 
in the history of Briti.sh music, daily concerts were being given 
on all se\'en days of the week, by orchestras and choirs capable of 
undertaking the most serious and important works in practically j 
t'\ery branch of music. Light and ])opuIar mu>ic naturally i 
lornied the backbone of the programmes; as interest in wireless j 
sjiread, the newcomers to the great body of listeners naturally 
included many thousands to whom serious music rvas a nenv thing. 

gradually increasing proportion of the best music of every age 
and country was broadcast, and at least once a week, something 
of the standard of a .symphony concert wa.s broadcast from every 
station of the company. 

Some' system was needed, to prcwt.'nl o\erlapping and omis¬ 
sion, and a scheme was j)re[)arecl in accordance with which the 
so-called "standard music” was jierformecl regularly on a definite 
plan 

Nor was it only orcheslrtd and choral music which was thus 
carried into most British homes. (.'hambcT music, songs, tincl 
instrumental pieces have all lieen culti\ated with the s.ime care 
and thoroughness. At the London station a special feature was 
made of contemporary chamber music. Aji.art from the rc'gular 
broadcasts of eslabli.shed master))ieces. a si-ries is organized each 
season with the sjiecific object of firesenting to British listeners 
something of the latest develo|)ments in the chamber music of all 
schools and countries, In that way Oreat Britain has kept 
in touch with modern tendencies. 

But transmissions of music from the stations were liy no metins 
the sole consideration of the Company and, later, of the ('oriiora- 
tion. It was soon realized that greater value and interest could 
be given to the programmes by the broadcasting of public con¬ 
certs. But here, strong o[)position from ex'isting concert organ- 
ization.s had to be faced, so stremg indeed that the company had 
to institute its own jiulilic concerts. 'Fhese were inaugurated by 
a .short season at the Central Hall, Westminster, in the winter and 
spring of icj.?.^ .and n)2^ A number of concerts in the provinces 
were also relayed, notably those of the Halle Orchestra, Man¬ 
chester,—which was. incidentally, the first organization to recog¬ 
nize the permanent importance of broadcasting,—the Scottish 
Orchestra, the Liverpool Philharmonic .Society, the Birmingham 
City Orchestra, and others which were alive to the value of the 
new service. 

During 1924 and 1925. a further series of symphony concerts 
was arranged by the B B C . in the Royal Opera Hou.se, Covenl 
(*arden Later, the Alliert Hall was tried, with an orchestra 
enlarged to 150 players, to meet the acoustical shortcomings of 
that vast auclitorium. Eventually, however, the Queen’s Hall, 
whose lessees were originally unflinching opponent.s of wireless 
music, opened its doors to broadcasting, and by the autumn of 
1927. the real centre of London, as of British, music, became also 
the scene of the BBC's most important concerts. It will no 
doubt remain so until such time as the Corporation finds it.sclf 
the possessor of a concert hall. 

Since the autumn of 192.H. choral works at these concerts have 
been '^ung by "The National Chorus.” a voluntary body of 250 
picked voices recruited by the B.B.C. from choral societies in the 


I not only to avoid tre.spa.ssing. but even to assist the cause of 
British choral music. 

In 1927 the Corporation assumed responsiliility for the Queen's 
Hall Promenade Concerts, whii'h were on the point of coming to 
an untimely end. With Sir Henry Wood as ccuukMor, the Cor¬ 
poration carried out a series of concerts on the traditional lines, 
following it in ic)28 wdth a longer and eciu.dly smcessful season. 
Co-operation with other concert undertakings throughout the 
I country is e.xtending, and in icgn'^ the Corporation joined hands 
with several local authorities to found llie National (frchc'str.i of 
Wales, fo give regular symphony and jropular cone cut .s in Cardiff. 
Side by side with it.s develoiiment of iniblic symphony concerts, 
the C\)r{)orati()n has cullic’aled opera, not onl\' by transmissions 
from the studios with a reixTloire ranging from Montiwerdi and 
Handel to Puccini, Debussy and Schemberg, hut al.Mi h>- broad¬ 
casts of ju-rformances under the management of the Internationa! 
Company at Covent Garden, the British National, and C.irl Rosa 
companies. 

'Fo sum up, it is not (00 much to ,say that every form of music, 
in (he best form in which it can be heard.—from the Three Choirs 
Festival or (he great cathedral services, through all the range' of 
oratorio, opera, choral and symphony concerts, down to dance 
music and revues, in Britain, and (‘\’en, by means of continental 
relays, abroad, has bc'cn. in (be first six years id British broad- 
ctisting, brought within the reach of ec'ery home thronghoul the 
country. (P. P ) 

IL UNITED STATES 

When wireless was first considered for amusement purposes iu 
the Cnilcd Stales it wa.s recognized that .a new .set of jcroblcms 
would h.t\e to be soKed to mc'et conditions that were' \'cin’ dillcr- 
eiit from tho.se encountered in wireless used ior commercial pur¬ 
poses. the only use made of it until Ih.it day. It was also recognized 
at the outset that the most important factor in the* broadcasting 
of amusements would be the transmission of music. Its general 
appeal and it.s wide range both insfrurnentally and in composiliou 
gave promi.se of giving grc'at \'ariety of entertainment But natu¬ 
rally there was ignorance at first as to ( 1 ) what type's ot musie 
could bc'st be broadcast and ( 2) whal kinds would most rc'adily 
interest (he lislc'uing public One thing, liowex'cr, was ccriain, 
namely, (h.at a far better kind of rt'ic'plion for the listener would 
have to be cieveloiied than had bc'cn attainc'd for commercial 
uses. At this time', those who had (lec'otc'cl thc'ir lime' to wireless 
wc're largely engineers and thc'ir associates wiio were iirim.irily 
(oncerned with its mechanical problems, liut obviously it music al 
performances were to be introclucc'cl this clemaiided (|u;ilifi('d 
direction and the careful study alike of the technic al considerations 
involved and of the tastes of the ])ublic'. 

In the result, solo singc'rs, male and female, were heard first; 
then chamber music organiz.ilions, such as string c|uartets and 
wood-wind ensembles; and linclly full orchestras. As to (he kind 
of music chosen it was found from the first that "j)0[)ul:ir ' music 
made inevitably the widest appc'a! .ind further that with thi' (hc'n 
increasing craze for j.izz music, the' j.izz orchestra w;is a par¬ 
ticularly useful medium for bro.idc asting purjioscs; and jazz has 
remained in a prime jiosifion during the ye.crs intcrc'ening, re fact 
due both to the iiojiular taste' in music and to the excc'ptionally 
happy manner in which the lyjmal jazz orchestra lends ilsc'lf (o 
•‘ffective transmission. I'hose, ihc'rc-fore. who iinac’ be disfiosed 
to decry the prominence' given to this kind of music in broadcast¬ 
ing i^rogrammes must find a reason, if not a justitication, for it 
in this fact. 

Voices al first presented sevc're problems, esiu'c ially thcr high 
so{)rano, which in .spile of considc'raiile research and careful ad¬ 
justments remains still the most difticult kind of coicc* fo broad¬ 
cast. The contralto voice, on the, other hand, is generally .satis¬ 
factory. the like applying to tenors, barytones and basses. In the 
case of vocal ensembles the male cpjarteL has proved a far better 
medium than the mixed quartet, a fact which is accountable for 
the large number of excellent male quartet [)crformanccs which 




2 22 BROADSIDE- 

arc to he heard in radio pro^'rammes fo-day. So far as choruses ' 
are (oncerried, it has not Ijcen found practicaf)Ie to hroadcast more I 
than from 16 to 20 voices from a broadtastioK studio. But sue- | 
(essful broadcasts of laris'cr f)odies have been made from what is 
kiHtwn as a “remote rontrrjl,” that is by piarinic the microphone 
in a com ert lial! when a puf)li(.: jicrformant e is Ix-inj? giv'cn. 

And Ifi'- same jdan has been adf)f)ted wdth good effect in the 
case of orchestral music, such famous organizations as the New 
\'ork f’hiiharrnonic, the Boston Sympfrony and the New York 
Symphony on he t ras, to name but three of many, having all bi'en 
(onsiantly heard in this way. 'I'he last-named orchestra has also 
her n Ijrtjadca.-,! frrjrn a sfHa ial studio in New' York in a series of 
perforrnam es separate ami dislincf from its own regular concerts. 
In this manner the perlormarRCs of lh(“se great symphonic or¬ 
ganizations have l)een enjoyr'd by millions of music lovers who 
would ol herw'ise nevi-r have had an opjrortunity to hear thimi and 
so liav'r tx'cn enal^led to make ai (ju.aintaru e. in many cast-s for the 
first limr-, with some* of the most im[)ortanI works of the great 
masicrs. 

Ranging bet ween jazz and svmphoriy, radio liroadcaslers have 
to a (eitam extent presented niusii in all other divisions of musical 
literature as w'ell. 'I'hus (hanibcr music, religious rnusie, o[>erefla 
and musiial lomedy have all been represented. In the (ase of 
chamber musii it is jicrhaiis w'orih while {.lointing out that si>ecial 
care should he exercised iu regard to the works chosen. For unless 
(he listencT to whom (harnber music is new finds thi.s music of 
distinct ap[tcal. he will in no sense; be won by it and will in- 
e\ it ably turn his dial, exercising a i)rernga(ivo wbiih is every 
radio listener’s. Works of a decidedly melodic nature are the 
safest for broadcasting jiurposes, as has bc-c-n establishcal in 
numerous tests. ()u the* othcT hand, harmonic suhlIc'ties which 
may tome through well enough in comert j)erfc)rmanc'c;s are apt 
to .suiter hadly m radio transmission and thus only an imperfect 
aiiounl of a composition of this type is iire.sented to the listener. 

In general it may be said that there is ccTtainly a wide field 
for all types of programrne.s and that the lulure of broadcasting 
would si-eiu to depend on its universality of appcail more than on 
anything else*, ('ommercial broadcasting, that is, hours of broad¬ 
casting which are paid lor Ijy large commercial corporations, has 
in many ca.ses arrested the wheels of progre.ss in this field, the 
de.sire loo ollen being merely to interest the largest number of 
listeners by means of performances of the most |)opulnr and 
ob\ ions tyiK’s of music, in presentations often undignilic'd and 
boisterous. But this would s(*em (o be but. a passing jihase, and 
the more c-iilighlened broadcasters of (his cla.ss have long since 
begun to recognize (he value of good music in thc*ir aj^peals to 
till* unsc'en public. 

Attempts have been made to broadcast recitals of organ music, 
as wc'll as iierformances on the organ in church services, many of 
whit h are regular features of Sunday radio jirogrammes. On the 
w'holc*, howc*\'er, (he organ does not hroadcast well, owing partly 
to its c*xcessi\e volume, wliich is apt to ]>resent difficulties to the 
operators responsible for its transmission. Fearing, con.se(]Uc*nlIy, 
dial the full organ will “blast” and generally work havoc, the 
latter arc* inclined too often to acJoj>t exees.sivc toning-down 
methods which are fatal to satisfactory results so far as (he 
hearc'r is concerned. 

Nor is it only organ music w'hich suffers in this way. lnclc*ed. 
the silnation wdiich obtains to-day as regards the artistic sending 
out of music rccjuirc's the* allention of all serious-minded musicians 
and music loxcrs As has been already .said, while; wireless itself 
is not nc'W, its apjdication for the purposes of entertainment is 
still in its comparalivc'ly early stages; (o which it may be added 
that it dt'mands s[>c‘ci,ill> -tr.iiiied and miisically-ecpiippc ci operators 
if the best rc'sull.s are to be e.\|H*cted. Yet in point of fact com- 
parafk’c'ly fc*W' of the earlier operators, W'hose standard of culture 
generally sjieaking hardly surpa-'^secl that of telegraphists, were so 
e<iui[>[>ecl, nor are they to-day, many of thc'm ]>ossessing no know’l- 
edge of music- at all. Hence the unsatisfactory character of so 
many of the broadcast iierformances, as these men do not know 
the compositions which they are sending out and frequently, by 
a simple move of the hand on their boards, destroy a musical 


BROADSTAIRS 

effect -which an orcheidra and conductor have perhaps spent hours 
of rehearsal to obtain. 

The future, certainly as regards the broadcasting of concert 
music, or music that is of better fjuality than the popular music 
of the; da3', will call for operators schoolc-d in musical literature, 
and sensitive to the effects which conductors, instrumentalists and 
vocalists arc striving to achieve. The question is indeed whether 
the existing operators are to become musicians or whether those 
already mu.sically trained should be chosen as operators; and there 
can hardly be any doubt as (o the course which should lie adopted. 
Hence it is prohahic that all radio stations of the future will he 
manned by musically-educated operators who will be ca])able of 
dealing in an efficient and arti.stic manner with the musical ix*r- 
forniances which they are call(;d on to .send out. 

There has been considerable .speculation as to what the tastes 
of the radio audience really arc. Arguments have been advanced 
contending that as a large jx-rcentago of this audience is un¬ 
familiar with concert music, the projecting of programmes of 
this kind of music on (he air cannot satisfy the general taste. 
There would seem, however, to be another side to this. In the 
drama and in all departments of the stage, whether light opera, 
grand opera, or musical comedy, there iiave always been those 
who believe in giving the pulitic the obvious, and frequently, the 
meretricious, clas.sifying this procedure under the head of giving 
the public “what it wants.” A consideration of the history of the 
stage offers convincing jiroof, however, that in the long run this 
is not always the soundest or even the most profitable policy. 
On the contrary, managers of the more far-sighted class have con¬ 
stantly [iroduced -vv’orks with limited appeal but definite artistic 
substance, which in time have become classics and whose original 
unpopularity has seemed incomprehensible to later generations. 
And, beyond question, this is the {lolicy which will always com¬ 
mend itself to the idealist and to (he director with vision, as 
opposed to the one who desires immediate success, universal ap¬ 
proval and quick commercial jirofits. 

Radio broadcasting in the United States of America will un¬ 
questionably be obliged to make the choice between these con¬ 
flicting policies. (A. W.Kr.) 

BROADSIDE, sometimes termed Broadshf.f.t. a single sheet 
of pa{x;r containing printed matter on one side only. The broad¬ 
side sc'cms to have been employed from the beginning of printing 
for royal proclamations, papal indulgi'tices and similar documents. 
Faiglancl appears to have been its chief home, where it was used 
chielly for ballads but also as a means of political agitation and 
for per.sonal statements of all kinds, especially for the dissemina¬ 
tion of the dying .sjx'oches and confession.s of criminals. It is 
prominent in the history of literature because several important 
poems, by Dryden, Butler and others, originally appeared i)rinted 
on the “broad side” of a sheet. The term is al.^o used of the 
simultaneous discharge of the guns on one side of a ship of war. 

In Advertising.—In advertising, “broadside” means a single 
sheet of paper w'ith an advertising message ])rin1ed either on one 
side or on both sides that is distributed by mail or otherwise by an 
advertiser to customers or prospective customers. These sheets, 
often as large as 25in. by 38in., are folded down to a size practic¬ 
able for mailing purposes, generally not larger than 5 by 10 inches. 
When distributed by mail, the broadside is sometimes enclosed in 
an envelope; on other occasions it is .sent without an enveloix*, 
(he addre.ss being placed on the broadside itself, W'hich commonly 
is prevented from unfolding by such devices as a paster, the post¬ 
age stamp ora clip. As the reader unfolds the broadside, each area 
disclo.scd by this unfolding usualh' bears an advertising message 
or other printing. The chief characterisiic of the broadside is its 
imprc.ssive size when fully opened, a fact which permits the ad¬ 
vertiser to secure marked emjihasis through the employment of 
big type, and large headlines and illustrations. Some broadsides 
are issued with (he intention of having the merchants to whom 
they are sent display them in their windows. 

BROADSTAIRS, a watering-place in the Isle of Thanet 
(Kent), England. 3 mi. S.E. of Margate, on the Southern railway. 
Pop. of urban district of Broadstairs and St. Peter’s (est. 1938) 
13,.’30. Area 4.7 sq.mi. From 1837 to 1851 Broadstairs was a 
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favourite summer resort of Charles Dickens, who, in a sketch 
called "Our English Watering-Place,’’ described it as "left hitth 
and dry by the tide of years.” This seaside village, with its 
“semicircular sweep of houses,” grew into a considerable town 
owing to the influx of summer visitors. A concert pavilion was 
opened in 1933 and in 1935 the council bought the Northcliffe 
estate of 263 ac., including a golf course. Dickens’ residence was 
( ailed Fort House, but it became known as Bleak Hou.se, through 
association with his novel of that name. Broadstairs has a small 
pier for fishing boats, flrst built in the reign of Henry VTII. Not 
far off is the site of a chapel of the Virgin, to which ships were 
accustomed to low'er their topsails as they passed. Kingsgate, 
north of Broadstairs on the coast, changed its name from St. 
Bartholomew's Cate in honour of Charles 11 's landing here with 
the duke of York in 1683 on his way from London to Dover. 

BROADSWORD, a sword with a broad blade, used nor¬ 
ma llv for delivering a cut rather than a thrust. (Sci- Ci.avmork.') 

BROADWAY, the main strei't of New York city {see Nt:w' 
York City). 

BROCA, PAUL (1824-] 880), 1' rench surgeon and anthropol¬ 
ogist, waas born at Sainte-Foy la Crande, Gironde, June ’S, 1824. 
After (ompk'ting his medical studies in I’aris, he rose rajiiclly in 
his profession; in iSfy he became a member of the Academy of 
Mediciru' and ^irofessor of surgical pathology to the l‘'aculty. 
He [lublished lr(‘alis(.>s on cancer, aneurism, etc., and in i86r an- 
nouiKetl his discovery of the seat of articulate speech in the left 
side of th(' frontal region of the brain, since known as the convolu¬ 
tion of Broca. 'I'o him is due the formula that a full-grow'n man 



Fig. t,—SICULO-SARACENIC BROCADE OF THE 11TH OR 121H CENTURY 
Fivfr and one-half Inohe* iquaro, this brocade Is woven in red and olive 
Oreen Oiks and gc^ld thread on a cream-coloured ground. Along the top Is 
the Kufic inscription, “Ar-rahman" (The Merciful), several times repeated 

should weigh as many kilogrammes as he measure.^ centimetres in 
height over one metre. But his name i.s associated most clo.sely 
with the modern school of anthroixilogy. FNtahli.shing the Anthro- 
pological Society of Paris in 1859, of which he was secretary till his 
death, he was practically the inventor of the modern science of 
c.raniology. He founded La Revue d'Anthropologic in 1872, and it 
was in its pages that the larger portion of his writings appeared. 
Eater Broca turned to the exclusive study of the brain, in which 
his greatest triumphs were achieved (see Aphasia). He died July 
9 , 1880. He received his Legion of Honour in 1868 and wa.s 
honorary fellow of learned societies throughout the world. 

brocade, the name usually given to a class of decorative 
tc.xtiles enriched on their surface with weavings in low relief, of 
which the floating threads at the back hang loose or are cut away. 


The Latin word hroeeus is related e(iually to the Italian hroeaio, 
the Spanish hroear and the French brocarts and brodicr, and im¬ 
plies a form of stitching or hroacliing. so that textile fabrics wincn 
with an appearance of added stitching or broathing haw conse¬ 
quently come to be termed "brocades." A Spanish document 
dated 1375 distinguishes between /(>.s drops d'or c d'nrgent 0 do 
srda and brocats d'or ^ d'argent, a diftcrence which is perceived 
when, for instance, the make, of cloths of gold. Indi.in kimolis, 
is compared! with that of Lyons 
silks hroihbs willi thr-auls of gold, 
silk or other inaleri.d Indi.in kin 
cobs and dainls' gold aiul coloured 
silk-weavings of I'ervi.ui work¬ 
manship are soiuelinies called 
brocades, although in neither 
is the ornatTientalion brochii or 
brocaded. A wardrobe account of 
King Edward 1 \’. (14S0) has 
an entry of "satyn broched with 
goltl"—a dc'seription th.at aj)- 
plies to a. norlli Italian brocade 

.Y COURTESY OE TUf DIRECTOR Of THE ^, f CCntUrV, SUCH aS 

VICTORIA AND ALflERT MUtiCUM ^ . 

Fig. 2 . — RHENISH-BYZANTINE BRO- SIIOWH 111 llfZ- ,v SoiTir Ilirt’C 

CADE OF 12TH OR 13TH CENTURY Cent uHcs CM rlicT, (Iccorati\ e st iiffs 
This brocade it woven in gold thread were Jiartlv broe/tCS with gold 
on a red silk ground 7 by 9'4 Inchoi weavers 

of Persia, .‘syria and jiarts of southern Euroiie and northern 
Africa; and the i ith or i2lh century Siculo-Saracenic i^peci- 
men in fig. i, is an example in which the heads of the pairs of 
animals and birds are broached with gold thread. t)f ty]>ically 
Mohammedan design finely di.splayed, is the sumptuous Siculo- 
•Saratenic brocade of coloured silks and gold threads from the 






Fig. 3.—NORTH ITALIAN BROCADE OF THE 14TH CENTURY. II IN. 
SQUARE 


Thit Is a piece of blue satin brocaded with gold threads. The bird shapes 
are remotely related to. If not derived from, the Chinese myttical “fong- 
(JJ, 1^) 

famous Hotel d(‘s Tiraz in Palermo made into an official robe of 
Henry VI. ('1165-97) as emperor of the Holy Roman empire, 
and now in the cathedral of Regensburg (fig. 2); it is a variety of 
brocade design of 12th or 13th century Rhenish-Byzanline manu¬ 
facture. Spanish weavers, contemporarily working at Almeria, 
Malaga, Grenada and Seville used corresponding designs. In the 
14th century the making of satins heavily brocaded with gold 
threads was associated conspicuously with such Italian towns as 
Lucca, Genoa. Venice and Florence. Fig. 3 i.s from a piece of 
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icritury flrirk-hluc satin })rorhc(l in relief with Rold thread 
in a. df''ii'n siinilar tn that in the harkt'rouiul of (Jrianna's “Coro¬ 
nation of lh(; Virttiii," iKivv in the National Callery, London. Dur- 



r'lG 4 A f Rl NCH CROCADE OF THE LATE 17TH CENTURY 
Of fantHstii; and mainly floral doslon, thit boaullful material is woven In 
culourud silks and sllvur gilt thread, on a croam-coluurod silk ground 


intr the 171I1 ecnlury, Clenoa, I'lorence and Lyons vied with each 
oiIkt in niakini' hianadrs l it: 4 is of a piece of hreiuh brocade 
of late 17th century, and fi^ 5 is from a more simply cromposed 



This silk brocade Is woven on a pale blue ribbed ground, with a pattern 
of roses and other flowers 45 in, by 19' ^ inches 

design, in which the hrocadiiiK is done with coloured silks only. 
During the iSth century Spitalfields com{Hned with Lyons in 
niamitac 1 urini;' man> .sorts ot brocades, s[)eciried in a collt'ction of 
designs jireserved in the art library of the Victoria and Albert 


museum in London, as “brocade lustring, brocade tabby, brocade 
tissue, brocade damask, brocade satin, Venetian brocade, and India 
figured brocade." Brocading in China seems to he of considerable 
antiquity, and Dr. Bushel! in his valuable handbook on Chinese 
art cites a notice of five rolls of brocade with dragons woven uiion 
a crimson ground, presented by the emyiercrr Ming Ti of the Wei 
dynasty, in the year a.d. 238. to the reigning empress of Japan; 
and varieties of brocade patterns are recorded as being in use 
during the Sung dynasty (000-1270'). The first edition of an il¬ 
lustrated work upon tillage- and weaving was published in China in 
1210, and contains an engra\’ing of a loom constructed to weave 
llowered-silk brocades such as are woven at the present time at 
Suchow, Hangchow' and elsewhere. Although described usually 
as brocades, certain si>ecimens of impe-rial Chinese robes sumptu¬ 
ous in ornament, sheen and the- glisten of golden threads, art- 
woven in the tayiesiry-wc-aving manner and without brocading. 

BROCADE OF COTTON. The w-ord brocade is employed 
as a conventional trade term to describe a wide range especially 
of cotton fabrics of simiile structure and consisting of one series 
each of wairp and wcfl threads, as distinct from compound struc ¬ 
tures w'ith two or more of each series of those threads. Originally, 
hc)wev(-r, the term “iirocade" applied more particularly to fafiries 
produced from silk and sometimes richly embellished with fig¬ 
uring of gold and silver threads that w'cre ‘ hroched," ‘Vricktni" 
or “stitched” into the w-ovc-n fabric in order to develop a 
raised or embossed pattern, in the style of c-mhroiclc^ry. (.S’re 
Brocade. ) 

The type- of fabrics generally dc-scrihe-d as “cotton brocades," 
as produced by modern iiowerlooms (o) which a typical model 
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Fig. 1.—LANCASHIRE MODERN POWER LOOM. EQUIPPED WITH DOUBLE¬ 
ACTING JACQUARD MACHINE AND FIGURING HARNESS FOR COTTON 
BROCADE FABRICS 

is illustrated in fig. i), are embellished with Jacquard figuring 
developed by cau.sing cither warp, weft, or both series of threads to 
“iloat,” or lie more or less freely, in the figure portions of the 
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design, usually on a neutral ground texture of the plain calico or j 
“tabby " weave, or other suitable wea\(‘ strut lure, in order to de- , 
\elop an effect in contrast with that of the liguring. j 

C'otton broctide.s constitute one of the largest classes of woven J 
fabrics that are emplo\ed for an infiniU' variety of domestic i 



Fig. 2. — COTTON BROCADE WITH ALL WEFT FIGURING ON A NEUTRAL 
GROUND TEXTURE OF THE CALICO WEAVE 


purjioses, as, for example, bed counterpanes, hangings, turlains. 
table covers, and similar household articles; while those of lighter 
texture are used as ladies’ and chiUlren's drt'ss fabrics. 

(.'ollon brocade fabrics may be broadl\’ tiassified under the fol¬ 


lowing chief modilications, vi/ : 

I. With all-well figuring on a ninitral ground texture of the calico 
weave, as in the e.xaniple illustrated in tig. 

With all-warp figuring on a neutral ground texture. 

With all-uc'tt figuring on an all-uarp grouiul texture. 

,4. Wilh all-uarp figuring on an alJ-ucft ground texture. 

5 With warp and weft figuring on a neutral ground texture, 
f). Wilh warp and weft liguring on a diapered ground texture, as 
in the examine illii.slrated in lig. 

Ri-rrrsihir Fabrics .—In addition to these chief niodifu atioiis, 
the brocade principle of weaving permits of endless combintdions 
of (he abox'c-named variations. Jt will be apparent, therefore, that 
brocade te.xlures are virtually reversible in respect of the general 
design, hut not in rcsiiect of colour where warp and wefl threads 

are of different colour. -- a— 1 

brocade fabrics are made either i 
onc'-sided or rc'versible, accord¬ 
ing to the particular pui[)os<- for ! 
which they are iiilencled. If they ! 
are not rex’ersible tlic-y are usu- ^ 

.ally produced with warp and wefl, ; 
of widely different counts and 
c'luality, and also with ;i greater ! 
number of threads per inch in one 
direction than in the other. For 
the purpose of hangings and cur¬ 
tains in which both sides of the 
fabric are exposed to view the f'G 3.—cotton brocade, with 
disparilv in the counts, quality, figuring on a 

,i ■ w ^ f diapered ground texture 

and Ihc' relative amount of warp 

and weft, may be less pronounced than for dre.ss materials and 
turnishing fabrics, of which one side only will be exposed to view, 
when in use. See H. Nisbet, Grammar of Textile Design 

(H. N.t 

BROCCHI, GIOVANNI BATTISTA (1772-1826), Ital¬ 
ian minoralogist and geologist, w’as born at Ilassano. His treatise 
on the iron mines of Mella, Trattato mineralogiro e cliemico sulle 
minierr di ferro del diparthnento del Mella ( 1808), procured him 
the office of inspector of mines in the recently established king¬ 
dom of Italy. His most important W'ork is the Conchiologia jossile 
subapeainhia con osservazioni geologic fie sugli Apennhii, e sul 
suolo adiacente (Milan, 1814), containing accurate details of the 
structure of the Apennine range, and an account of the fossils of 
the Italian Tertiary strata compared with existing sp(;cies. In his 
Dello stato fisico del snolo di Roma (1820) be corrected the 




erroncMms vii'ws of Breislak, who conceived that Rome occupies 
the site of a volcano, to which he aserilied the voUanic materials 
that cover the seven hills. Ilrocchi dietl at Kh.irtum while on a 
geological expedition to the Sudan. 

BROCCOLI. In the United States the name brmcoli has 
lieen applied to two different xagetahles, with much resultant con¬ 
fusion. Heading broccoli {Brassua oirnicca form botrytis 1 is 
superficialix' indistinguishable from Uaulillouer (/?. olcracca form 
botrytis eauliflora) and is regul.arly bought a^ caulillower in the 
food markets without any iiossible objections, Tlie large, white, 
firm compact “curd” of aborlixe llower parts forms clii-plv within 
the rosette of large leaves. It is esscntiall}' a large, more cold- 
hardy, slower-grciwing, winter type' of caulillower. Sjirouting 
broccoli (/?. oleracea var. italinn also calha! Italian broccoli and 
green sprouting broccoli, produces a tall, hraiuhmg ])lant. 'Pher 
edible parts are the tojis of (he green, thick mam ccmtral llower 
stalks and the secondary stalks togetlier wilh the' cl.irk giren clus¬ 
ter of unoi>ened llower buds. I’he terminal 8 or cj in of the llower 
stalk and flower buds is harvested logcther with a few of the small 
cauline leaves. The tlavour is dislimiive but more like cabbage 
than like caulinovvcT. Sprouting broccoli bc-cime impular in the 
LbS. only after ic;jo although well known in Fmgland and Furope 
for a long time. It is usually boiled brichly and sc‘rvc-d with but¬ 
ter. olive oil or cream sauce. (.)) r CAim.xca:.) (\’. R. H. ) 

BROCHANTITE, a mineral species (on,si,sting of a basic 
cop(>er suljihate (CuiIOH |,;S 0 |), crystallizing in the orthorhombic 
systc-m. 'I'lic crystals are usually small and are jirismatic or 
acicular in habit; thc-y liave a jioriect cleavage in c,uu* direction. 
They are transparent to translucent, vvith a x'ilreoiis lustre; and 
are of an emerald-green (o blaekish-green colour. Specific gravity 
3.c)07; haiclriess _:;f-4. The mineral has been found asscuiated 
with malachite, c'Ic., in cojijier mint's at several places. A micro. 
sec)i)ic;il examination of the green (opj>er ores of secondary origin 
in the Clifton and Moreiici district of .Arizona ]Tr(.)\’es brothantile 
to be of extrc'mely common occurrence mostly intc'rgiown with 
malachite, which effectually masks its prc'sence. (L. J, S.) 

BROCK, SIR ISAAC (176(1-1812), British soldier and ad¬ 
ministrator, was born .at St. Pc'ter Ihirt, duernsex’, on ()< t. 6, 1769. 
Joining the army at the age of 15 as an ensign of Ihe’.Sth regiment, 
he became a lic'Utenant-colonel in 1797, after less than years’ 
service. From 1802 to 1.805 he was v\ith his regiment in Cb'iiiada, 
returning thither in 1.S06 in view of the irmriirierice of war lietwcen 
(Ireat Britain and the Cnitc'd Slates. In iSio he assurnc'd the 
command of the troops in I pi>er Canada, and then took over the 
civil administration of that jirovince as ]irovisional lit'utenant- 
governor. On (he outbreak of (he; w;ir of 181 j Brock had to de- 
fc'nd Up)»er Canada against, invasion by the United Sl.ites. In the 
face of nuinv difficulties and not a little disaffection, he organized 
the militia of the province*, drove back the inv.'iders, and on .Aug. 
16, 1812, with altout 7.50 men and 600 Indians commanded bx' 
their chief Teemnseh, compelled the American force of 2,500 nu n 
under C.eneral William Hull (1758-1825) to surrender at Detroit, 
an achiexement which gained him a knighthood of the Bath and 
(he popular title of “the hero of Copper ('anada."' From Detroit 
he hurried to the Niagara frontier, but on Oct. 13 W’as killed at 
the battle of Queenston Heights. 

His Life and Correspondence by his nephew, Ferdinand Bro(U 
'I'upper (2nd ed., 1K47), still remains the best ; later lives arc by D. K. 
Read (Toronto, 1894), and by Lady Lcigar (1905). 

BROCK, SIR THOMAS (1847-1922), English .sculptor, 
was the chief pupil of Foley, and Later Ixrame inlluenccd by the 
new romantic movement. His group “The Moment of Peril” 
vc'as followed by “ 7 'he Genius of Poetry,” “Eve,” and other ide.^l 
works that mark his development. His busts, such as those of 
Lord Leighton and Queen Victoria ; his statues, such as “Sir Rich¬ 
ard Owen” and “Dr. Philpntt, bishop of Worcester”; his sepul¬ 
chral monuments, such as (hat to Lord Leighton in St. Paul’s 
cathedral, a work of singular significance, refinement and beauty; 
and his memorial statues of Queen Victoria, at Hove and else¬ 
where, are examples of his power as a portraitist, sympathetic in 
feeling, sound and re.strained in execution, and dignified and deco¬ 
rative in arrangement. The colo.ssal equestrian statue of “Edward 
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file filrirk F^rince” wds set up in the City Square in Leeds in iQor, 
the year in v/hiih the s<ulpt<ir was awarded the rommission to 
execute tin vast hnperial Memorial to Oueen Victoria in front 
of Hui kinyharii I'alate. Urock was ejected arj associate of the 
Royal A(,aderiiv in i S.s.i and full rnernher in iJSqi. AnioriK his later 
works w'ere; busts (jt Kinu Ldward Vll fioi ly Lord Lister ( 
for the Royal College of Surgeons, Lonrlon) and Edwin Abbey, 
R.A. ( rf>i7, for the llritish Scluxtl in Rome); statues of Captain 
(.,'o(jk (1014, in the Mall, London) aari of I.ord Sydenham 
in Bombay). In ipn he was (reated K.C.B. He died in Lrmdon 
Auit 22, If)22. 

BROCKDORFF-RANTZAU, ULRICH, ( ount vom 

(I(j'jH ), Cerman (li[)loma) isl. was born in Slesvif; Nord, 
May .’() iHbg. Ibr entered the diplomatic serviee in iS()4. He 
was (on^iil-jieneral at Bud,i[)es|, i()Of)-i2 and Cerman minister 
at (■o[)enha).ten, if)i .’-iS. t )n Hec. 20, ifp.s, he was aj)j)ointed ! 
secretary of slate tor ffireien aftair.s, in whiHi capacity he led 
the Cerman delettalion at the I’eace Confereme at Versailles in 
Aj)ril H)io. UiiwiIIuk; to advise the C(‘rman government to 
aicepl the terms of the dreaty of Vt'rsailles, lie resitmed on 
June 20. In i()2 2 he was appointed tlernian amf>assador in 
Mosiovv. He filed while on leave in Iterlin on Sept. 8, 1928. 

BROCKEN, a. mountain ot (iermany. in I’ru.'-sian Saxony, the 
liiudiest point (3,7,ft ft ) of the Har/,, and indeed of north Cer- j 
many. Its huye, yramle-stiewn dome (omrnaiifls m.aymifuent j 
v iews in all direc lions; to Maydeburi; and the iaibe, Leipzig; and ! 
the ’I’hinmcdan forest, A mounlam r.iilway (12 mi > Kiv("- afcess j 
to the .suminil. In the folklore of north Cermany the Ilrfaken 
holds an imjiortant place, and Ioiik after the introdm lion of 
t'hristianity traditional riles c ontinuf'd to be enai ted here annn.illy 
on Walpin'Kis riiylit (Ma,v ft. In literature it is repre.sf'iited in 
the famous “Brocken siene" in Coethe’s I'lmsI. 

BROCKEN BOW, SPECTRE OF THE BROCKEN. 

A phenomenon fre(|uenlly obsiaved on mountain peaks but re- j 
i orded III lilf'iature with special reference to the Brocken is an | 
enormously magnified shadow' of an observer cast wlicm the sun i 
is low u|)c)n the upper surfaces of clouds tli.it are liclovv the j 
mountain. 'Ihe shadow, often au'oinpanied by coloured fiands, 
is known as iJie spectre' of the Brcnken and is ydvc’ii a mystical 
siimilicance in the folklore' of the mountain. 'I'he phenomenon of 
tainbow like bands around a shadow on c.louds, called the Brocken 
bow or .c'/nry is coninionly observed in aeroplanes. Wlu'n an 
acToplatie is Uyiny aliove a cloud layer in sunliyht, a system of 
coloured ritiys is seen around (he* shadow of (he aeroplane on 
(fie clouds. 'I’his riny or bow has a dianu'Ic'r about the same 
as the winuspread of Ihe aeropl.inc', 1'he phenomenon i.s rei oy- 
ni/ed as one of ditfraction ist f lac.iir) and the droplets of the 
c loud are tliouylil to beh.-ivc' like liny mirrors which, if ilie analof^y 
is correc t, would produce* the same effc*i t as a diftraction screen. 
Till* effect i.s visible only against the shadow. 'I'lie colours ex- 
liibitc'd cic'pend on Ihe si/e of I lie* droph'ls. the largest oiic.s 
produc iny I he* most brilliant colours (H. R B.) 

BROCKES, BARTHOLD HEINRICH f ibSo-i 747) Ger¬ 
man poet, was horn at H.amburn on Sejit. 2.’, i().So. He studied 
lurisprudence at Halle, and aflt*r extensive (ravc'ls in Italy. Eranee 
and Holland, sc’ltled in his native Iowa in 1704. In 1720 he was 
ai)[H)inted a nu*ml)er of the Hamhurp senate, and entrusted with 
several inijiorlaiit oftiees. Six years (fiom i7,ps to 1741) he spent 
as Atnlinnnn (mapistrale) at RiUefiiittel, He died in Handiurp 
Jan. it), 1747. Broeke’s poc'tie works were published in a series 
of nine volumes under (he fantastic title hdisrlirs Yrr^nii^i'ii in 
(iott (i72i”4S); he also translated Marini’s La Strata dr^li 
innoccnii (1715), Pojie's /vv.vuv oti Man (1740). and Thomson’s 
Srasints ('i7.p5>. He was om* of the* tir^l German poets to sub¬ 
stitute for the homli.islic imitations of Marini, to which he him¬ 
self had bepun by coiitrihutinp, a clear and .simjilc diction. His 
verses, artitirial and erude as tlu*>- often are, exjires.s a reverential 
attitude towards nature, ami a relipious interpretation c>f natural 
phenomena which was new to German p»)(*iry. 

Hroekes' ruitoliiopraphv was pulilished i)v J. M. l.apiM'nht-rp In the j 
Z'it sihrifl dcs I'rrfins fdr ff am hjtr^rr Gf^ihuhU'. ii (iS.j?!. .SVe also i 
A nrandl. B. H. Brocket (iSr.S). and D. F. Strauss. Brockes und i 
// .S’ ''i;,:; ?|\ St hriftru, \\). ! 


! BROCKET, the name piven to a yearlinp stap of the red-deer 
} (q.v ), and hence to .several .South American deer whose simple 
' horns re.-emhle those of a stap a vear old. 

i BROCKHAUS, FRIEDRICH ARNOLD (1772-1S24). 

German jiubiishcr, was born at Dortmund, on May 4, 1772. He 
devoted two years at I^eipzip to the study of modern lamruapes 
and literature, after which he set up an emporium for Eriplisli 
poods. In 1805 he hepan business as a publisher. Alioiit tSoS 
Brockhaus purchased the copyriphl of the Konversaiions-Lrxikon, 
which was st.'irtcd in 1746, and in i,Sio-ii he comideted the 
[ first edition of this encyclopaedia (i7lh ed. igoS-ro; new im- 
pre.ssion igaol; a second edition under his own editorship was 
hepun in 1812. His liusiness extended rajiidlv, and in iSiS 
Brockhaus removed to Lcipzip, where he established a larpe 
jirintinp house. Amonp the more extensive of his many literary 
uiidertakinps were Ifu; critical periodicals— Hermes, the Litcr- 
ariu hrs Konversationshlatt (afterward tfic* Bliitier fiir liierar- 
i.srhr Vnterhaltiin^), ami the Zeit^enossen, and some* l.irpe hi*^- 
forical and bihliopraphical works, such as Raumer's Cem/iirl/ie 
der Ilohensttuijen, and iLberf’s AU^emeines bihlio^rapliisr/ies /.ex- 
ikon. V. ,A. Brockhaus died at Lcip/.ip on Aup. 20, 1S2;,. The 
liusiness was carried on hv’ liis sons, ITiedrich (jSoo-65». who 
retirc'd in 1850, and Heinrich (1804-74), under whom it was con¬ 
siderably extended. In Ihe y(.*ars 1842-48, Heinrich Bioekhaus 
rc'prc'seiiled Leip/ip in Ihe Saxon st*eoiid chamber, wa.s made hon¬ 
orary (iti/a*n of llial city in 1872, and died there on Nov. 15, 187,1, 
H(* was succeeded by his sons Eduard ( iS2()-i()i4)', and Rudolf 
(i8p8-(;8). Eduard was a meinfier of the Keichstap (1S71-781, 
and one nf tfu* aieepli*d ]<*ad(‘rs of the book trade in (Jermany. 
'Die biisine.'S was eoniinued by memliers of the family. 

See H. F, Brc'ckhaiis, Frhdrich ,4. Bnu kliate;, sriri Jj'hrv und Wirkt n 
nnt It Bitfftn »«</ undent .\iii':tiihnii)iv,,n I1S72-S1), ami /hV 

f'hiiiii /'. .1 I'nnkhtius von dry Beyoiintfuini his zuni liioidert jiilniy.en 
Jiihihiitin (bcipzic', loos) 

.Another of Friedricli’s sons. Hkkma.w Bivk kjiai s fi8o()- 
1877), (ierman ()rienlalist, was fiorn at .Aiii'-terdam on Jan .’8, 
i8ot'. He was apjiointeci extraordinarv profe^^ol• in Jena in i8;,8, 
j and in 1S41 at I.eipzip, where in 184,8 he was made ordinary pro- 
I fes'^or of ancient Semitic. He diecl nt Tt*ij)/ip on Jan. 5, 1877. 
His mo'^t important work was the editio priuceps fiS,"/)) of 
the Kathd-stirit-sd^ara, “The Ocean of tin* Streams of Slorv “ 
the larpc* eollcetion of San.skrit .stories made* by Soma Deva in 
the 12th century. 

BROCKLESBY, RICHARD (17: 1707^ Fnelish phy¬ 
sician, was horn at Minchcad, Somersetshire, on .Aup 11, 17:’2. 
He was educated at Baltimore, in Ireland, w lirrc* F.dmund Burke* 
was a schoolfellow, studied medicine* at FTliiihurph. and pradualed 
al Leiden in 1745. Appeiinted jiliysieian to Ihe army in 1728. 

I he served in Germany elurinp part of the Se'ven A'l'ars’ War, and 
on his return selti(*el elown to practise in London. Tn 1764 lie* 

I published Economical aiid Medical Ohservafions, vvliieli contained 
suppe'stions for improviiip the* hytriem* of army liospilals. He was 
warmly attache'd to Dr. Johnsem, to whom about 1784 he offere-el 
an annuity of £100 for life, anel whom he* attended on his death¬ 
bed, while in 178S he presented Burke witli £1,000, and offered (o 
repeat the pift “every yeair until your merit is rewarded as it ouphi 
to he at court.” He died on Dec. ir, i7c)7, leaviup his house 
and part eif his fortune to his pramlnephew, Dr. Thomas A'ounp. 

I BROCKTON, a city of Plymouth county (Ma-ss.), F^nited 
I States, about 20 mi. S. of Boston; served by the New York. 
New Haven and Hartford railroad. It.s area is 21.4 sqmi. Its 
population in 1920 was 66,254, of whom 17.124 were foreipn-born 
whiles, and in 1940, by the federal census, was 62,347. 

The manufacture of men’s shoe.s is the main industry. In i()40 
there were 21 shoe factories with an output valued at tf35.ooo.ooo; 
5n hoot and shoe cut stock and findiiips factories with products 
valued al $14 3.v9--':.YS'- There are also numerous other industries 
producinp articles used by the shoe manufacturers, such as pat¬ 
terns, trimminps, rands, hknkinps and stains (for which the 
water sujiply is e.specially suited), machinery and tools. Brockton 
is the Iradinp centre for a larpe population, and i.s headquarters 
of the county farm bureau. An annual fair, with an attendance 
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in recent years of over 215.000, has been held since 1873. to 
promote the agricultural, industrial and educational interests of 
the city and the county. No dividends are paid, the directors 
ser\’e without salary, and the profits are used for such purposes 
as providing scholarships for boys and girls of the county. 

The savings banks of the city in 1940 carried 62,391 accounts, 
with deposits aggregating ^7,334.000. The assessed valuation of 
property was $72,252,275. The city spends annually nearly 
$1,000,000 on public scln^ols and libraries, and nearly $300,000 on 
sanitation and the conservation of health. For three successive 
years it won the state award for the best milk supply in Massa¬ 
chusetts. Its death rate is exceptionally low for an industrial city. 

Brockton was a part of Bridgewater until 1S21. when it was 
incorporated as the town of North Bridgewater. Its present name 
was adopted in 1874, and the city was chartered in 1S81. It was 
the first city in Massachusetts to abolish all grade crossings 
(1896 I; and was a pioneer in using electricity for lighting the 
streets and operating the street railway system. 

BROCKVILLE, first town incorporated in upper Canada 
( 1S32), i)ort of entry, Ontario, Canada, capital of Leeds county, 
named after General Sir Lsaac Brock. 119 mi. S.W. of Montreal, 
on the left bank of the St. Lawrence, and Canadian National 
railway, with a branch to the Canadian I’acitic. Steamers go to 
St. Lawrence and Lake Ontario })ons. and it is a summer rcsort. 
Hardwarc. fumaccs, agricultural implements, automobiles, motor I 
heats and chemicals arc made. It is a dairy centre, and ships 
large quantities of cheese and butter. Pop. (i()4i ) 11,342. 

BROD, MAX (1884- ), German writer, was born in 

Prague on May 27, 18S4, of Jewish parents. He received his edu¬ 
cation in Pnigue, and afKa'ward worked there, first as a govern¬ 
ment official, and later on the staff of the Praiicr Brod's 

work is strongly sltaqied in that peculiar compound of the Jewish 
Czech and (.lerman national .s})irils which makes the (German 
literature of Prague i\ thing ajtart—fantastic, mystic, w'ith flashes 
of violent realism, strongly erotic, intellectually acute and abnor- i 
mally sensitive to atnios].there. Brod’s own work is further charac¬ 
terized by ex(eptional narrative skill and limpidity of style. His 
chief works are: Schloss Nonu'pyi'f^r (1908); Judinnen (ipocC; 
WriJh'ru'iriscJuijt ('11)13); Tycho Brnhes TPeg zn CoH ficpfi; 
English tr. Tycho Brahe's Re.denipt'uni, 19281; Reubeni ("1925); 
Die Frau, naeh der man sich sehnt (ic)2'])\ Lord Byroji kommt 
(lus der mode (1929). a yday; Hemrich Heine (1934); Novellcn 
(iii.s Bdhmeji (19^6'; Tranz Kafka (19^7). 

BROD, a rural town of Yugoslavia, on the left bank of the 
river Sava. Pop. (1931 ) 13.778. The railway from Zagreb to Bel¬ 
grade crosses the river lu're; and Brod is the junction for the prin¬ 
cipal Bosnian line, to Sarajevo, Mostar and the Adriatic. In the 
partition of Yugoslavia in 1941 Brod became a part of Croatia, an 
Italian protectorate. Brod has a considerable transit trade in cere¬ 
als, wines, spirits, prunes and wood. Its chief industries are plum¬ 
growing and ])ig-rcar!ng. It has also a distillery' and showrooms for 
agricultural implements. It is sometimes called Brod naSavi to dis¬ 
tinguish it from Basanski Brod across the river. The town owes its 
name to a ford (.Serbian brod) of the Sava, and dates at least 
from the 15th century. Brod was frequently captured and recap¬ 
tured in thew'ars between Turkey and Au.stria; and it was here that 
the Austrian army mustered in 1878 for the occupation of Bosnia. 

BRODERIP; WILLIAM JOHN (1789-1859). English 
naturalist, was born in Bristol and became a metropolitan police 
magistrate, first at the Thames police court and then at West¬ 
minster. He was one of the founders of the Zoological Society 
of London, and his collection of shells was ultimately bought 
by the British Museum. His works are Zoological Recreations 
(1848) and Leaves from the Note-book of a Naturalist (1852), 
BRODIE, SIR BENJAMIN COLLINS (1783-1862), ist 
Bart., English physiologist and surgeon, was born in 1783 at 
Winterslow, Wiltshire. He was assistant surgeon at St. George’s 
hospital for more than 30 years. In 1810 he w.as elected a fellow 
of the Royal Society. Probably his most important work is 
Pathological and Surf^ical Observations on the Diseases of the 
Joints, in which he attempts to trace the beginnings of disease 
in the different tissues that form a joint, and to give an exact 


value to the symptom of pain as evideiue of organic disease. 
This volume led to measures of a conservative nature in the 
treatment of di.seascs of the joints, with lonsequent reduction in 
(he number of amputativms and tlie s.ivitig of many limbs and 
lives. His name is afiplied to certain iliseases of the lumes and 
joints. Brodie wa.s treated a baronet in 183.^. and wa.s the first 
presiilcnt of the General Medical council. He died at Broome 
Park, Surrey. Oa. 21, i8f>2 

See F. 11 . Garrison, Ilistors’ oj Medicine, p. 4S.1 

BRODIE, PETER BELLINGER (181^1897) English 
geologist, was born in London, and studied .tl laum.inuel college. 
Cambridge, where he came under the spell oi Sodgwuk. Enter¬ 
ing the church in 183S. he held various preferments, but all his 
leisure time was devoted to geology. In the Yde oi Wardour he 
di-scovered in Burbeck Beds the isopocl nanieti by Milne-Ldwtirds 
Archaeoniscus Brodiei. i'bssil insects formed the subjeit of his 
special studies (History of the Fossil Inseets of the Secondary 
Rocks of Erii^land, 1845 E ‘“ul mativ of his papers relate to them. 

See Memoir hv H. B. Woodward in Grolopnil Mac:iizi>ii\ ^(97. 

BROEKHUIZEN, JAN VAN (JaNI'S BKOl'KHESirs). 
(164(4-1707), Dutch classical scholar and poet, was horn at 
Amsterdam. He entered the army, and in 1674 was sent with his 
regiment to America, in the fleet under Admiral de Kuyter. but 
returned to Holland the s.ame year. In 1(178 he was sent to the 
garrison at Utredil. where he became the friend of Graevius. 
Later he became a captain of one of the cumpanii's then ;it 
[ Amsterdam. After the I’eace of Ryswick, i(»)7, his company was 
disbanded and he retired on a pension. 

His Dutch poems, in which lie followial the model ol I’ieter Hnuft, 
were first pufili.sherl m i('77; a later edition, with a hiography h\ 
1>. van Huijgsirateri, appeared in 1712, the last edition, iS.So wa.s 
edited tiy R. A. Kollewijn, Ills das'.ic al reputation ri'sl^ on his edilion.s 
of F*roi)ertius (1702) and Tiliulliis (1707). His Ealin iioeins (Carmimi) 
appeared in 1(184; a later edition (Foeniata) hy J). van Hoogstraten 
appeared in 1711. The S'e/rr( Letters (Jtini fitanokhusii lipislolae 
Sehctiic, ].SS() anfl 1893) were edited by J. A. Worp, who also wrote 
his biography (1891). 

BROENDSTED, PETER OLUF (1780 184:) Danish 

archaeologist and traveller, was horn at !• ruering in Jutland. 
After a visit to Italy, he spent the ye.irs 1810-13 research 
and excavation in tireece; later (1820-21), while envoy at (he 
papal court, he visited Sicily and the Ionian Islands for that 
purpo.se. In 1832 he returned to Copenhagen as director of the 
museum; he was made rector in 1842 and died in the same year. 
His principal work was J'ravels and Archaeoloitical Researches in 
Greece (in Genmin and French, 182(1-30), of which only two 
volumes were published, dealing with the island of Ceos and 
(he metopes of the Parthemon. A volume of his letters (Mem- 
oirer og Breve) was publi.shed at ('oiienhageri in 192O. 

BROGGER, WALDEMAR CHRISTOFER (1851-1940 ) 

Norwegian geologist, born in Cdiristiani.i (f)slo) on Nov, 10, 1851, 
and educated in that city. He was professor of mineralogy and 
geology from iSHi to 1890 in the university of Stockholm, and 
from t8c)o in the, university of Christiania, of which he later be¬ 
came Kector. His observations on the igneous rocks of south Tirol 
compart'd with tho.se of Christiania afford much information on 
(he relations of the granitic and basic: rocks. The subject of the 
differentiation of rock-types in the proces.s of soliclifu alion as plu- 
tonic or volcanic rocks from a particular magma received much 
attention from him. He dealt also with the Palaeozoic rocks of 
Norway, and with the late glacial and yiost-glarial changes of level 
in the Christiania region. He died Feb. 17, 1940 
BROGLIE, DE, the name of a noble French family which, 
originally Piedmontese, emigrated to France in the year 1643. 
The hc'ad of the family, Fra\'(;c)IS Marie (1611-56). then took 
(he title of comte de Broglie, He had distinguished himself as a 
soldier, and died as a lieutenant-general, at (he siege of 'Valcnza, 
July 2. 1656. His son, Victor Maurice. Comti: de Broglie 
(1647-1727), served under Conde. Turenne and other great com¬ 
manders of Loui.s XTV, becoming mar^chal dr camp in 1676, 
lieutenant-general in 1688, and marshal of France in 1724. 

The eldest son of Victor Maurice, Fran(;ciis Marie, afterward 
Due DE Broc.lie (1671-1745), served continuously in the War of 
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I he SjKinish Sik (cssion and wa.s present at Malplaquet. The war 
in ](;(!>• (ailed him into the held apain in ijj.L and in the follow¬ 
ing year he was made marshal of Frame. In the campaign of 
17^4 he fuiiijht Ihe battle:-, of Farma and (iuastalla. A famous 
episode v\as bi- narrow personal esra{>e when his (juarters on th(‘ 
Se( (hi:i w'erc raided ll^• (hi* enemy (»n the mTdit of Sept. 14, 17,^4. 
In 174s he direited a war of positions with credit, hut he was 
soon repfated by Marshal de Noailles lie was povernor-Kenrral 
of Alsa(e when Fre(l<-ri( k the fireat f)ai<] a secret visit to Stras- 
bouri.: (174U). In i7.}j de iJrocdie was appointed to command the 
I reiiih army in (iermany, but sin h jiowi'rs as he had possessed 
were failing him, and he had alway,-, be( n the "man of small 
rnean.s,” sale and (autioijv, but la* kin^ in elastii itv and darinf,e 
'I'he only sanies.-, obtaiiud was in the aition of Sahay (.May .'’5, 
174.M, for W'hii h he was made a duke. 

llis .son, VicioK !■ I'lAsa.ois, l)r( nr. ItKor.rir fi7iS-j8o4), 
served with his father at I'arma and (Iuastalla, and in 17.S4 ob- 

l. lined a, ( oioneh y. In the (lerman W ar he look part in the 
storminlt of I'ramie in 174.“, and was made a brit'adier. In 1744 
and 17.}S' he saw further seiwice on the Rhine*, and in r7,s6 Ik* was 

m. ade ?n<irr< hdl dr (amp lie siib.se<|Uent I v .s(‘r\(*d with Marshal 
Sa.xe in the low (oiintiies, .ind was prei-enl at Romoux, \'a.l and 
M.iasIricht, A\ the end of the war he was made a lieuti'nant- 
yener.il, Durint.': the Seven ^’ears' War he served su( i(“ssively 
under d'llstri'cs, Soubise and ('onlades, bein^ pre.si'nt at all the 
battles Irom llaslenbeik onwards, Hisca’itory o\aT f'rince h'er- 
dinand at Heiaten ( i7'a)i vs'on him thi* rank of marshal of |•■rance 
trom his own soxereirm and that of i»rince of Ihe empire from 
the ('mp( for I ram is I In 17(10 he won an ailion at (.'orbach, 
but was delealeil at \'elliii|.;hausen in 1701. Afti'r (hi* w.ir he 
wa*- in disyr.ii(* until 177S, when he was driven command of the 
troops desiyni‘d to oper.ite a«,iinst Faihdand. lie opposed the 
Revolution with determination, and after his (*miKra(ion, lom- 
manded the ‘'arm\' ol the iirinies ’ for a short time (171)21. He 
died at IMunstt*!' in 1S04, 

.Another .son ol the tir.'-l duke, ('nxKi.is I*'kaN(,'ois, (.'omii: DK 
IIro(.i,ii'. ( i7i()--i7.Si 1, is (hielly rem(*mbered in connection with 
tin* SrirrI tin Koi, the prixati*. as distinct from (he ol’licial, diplo¬ 
mat i( servile ol Louis X\' of whiih he was the ablest and most 
impotlant member. 

’I'lu* son of \'i{lor l ianyois, X'htok ('[.\ri)r, Rkimt; or Bkik;- 
1 II', (1757-17(14 I, served in (he army, atlaining (he rank of marr- 
ihal dr (amp. lie si'iwi'd with Lafayette and Kochambeau in 
.\meriia, was a nu*mher of the Jaiobin C'lub. and sat in the 
(Constituent .Assi'inbly, constantly votiny' on the Libeial side. He 
serxt'd as ihief of the staff to the Reimbliian army on (he Rhitie; 
but in the I'l'i-ror he was denoumed, arrested and executi'd at 
Laris on June .*7.1 7 (j 4. His dyiny' admonition to his little sou was 
to remain faithful to ihi* princi[>le.s of Ihe Revolution, however 
unjust and ungrateful. 

.AcHii.ii. Cu.AKiis la'iiNri: A'ictor, Di e or Rkoui.ie (17S5- 
rSjO), statesman and diplomatist, son of the last-named, was 
born in L;iiis on \o\’. .’S, i;,S5, and died in Laris, Jan. 25, 1S70. 
In iSof), he was added to (he ('oiituil of Stale, over which Na¬ 
poleon ])resi(l<*d in person ; and was sent by (he emperor on diplo¬ 
matic nn^sio^s, ,is attaHie, to v.irious countries. He received, in 
Jiini*, iNi.j, a summons from Louis W ill, to the Chamber of 
Leers. 'Ihere, after the Hundred IhiNs. he disliuKuished himself 
by his courageous defence of Marshal Ney, for whose acquittal he, 
aloiu* of all Ihe peers, both siioke and voted. On Feb. 15, 1S16, he 
was married at Leghorn to the daughter of Madame de Stael. He 
returned to Laris at the end of the year, but took no i)art in poli¬ 
tics until the eleitions of Sept. 1S17 broke iheimwerot the "ultra- 
roxalists ” and substituted lor the Cfuimhrt’ iutrouvahU' a moder¬ 
ate asM'rnbly. I luring the last critical years of Charles X.’s reign, 
de Broglie identitied himself with the doctrinaires, among W'hom 
Koyer-Collard and C.ui/ot were the most prominent. .After the 
July revolution he was minister of education for a few months. 
After the iusurri'Ction of June 1.S4:, de Broglie took office once 
more as minister for foreign affairs (Oct. ii ). His tenure of the 
foreign otlice was coincident with a very critical pi'riod in inter¬ 
national rekitions. But for the sympathy of Lireal Britain under 


I Lalmerslon, the July monarchy would have been completely iso¬ 
lated in Euro[)e,- and (his symj)athy the aggressive policy of 
France in Belgium and on the Aledilerranean coast of Africa had 
been in danger of alienating. The Belgian crisis had been settled, 
so far as Ihe two [)ow'er.s W(*re concerned, before de Broglie took 
office; but (he concerted military and naval action for (he coer¬ 
cion of the Dutch, which led to the French occupation of Ant¬ 
werp. was carried out under his auspices. The good understanding 
of which this was (he symbol charai terized also (he relations of 
de Broglie and f'almerston during (he crisis of the first w'ar of 
Mohamrnrd .Ali ((jv.) with the Lortc, and in the affairs of the 
.Spanish peiiin'-ula thc'ir common sympathy with constitutional 
liberty led to the trc'afv of allianie lielween (meat Britain. Franci*. 
S[)airi and Lortugal, signed at London on April 22, 1S54 De 
Broglie had retired from ol'tice in tin* February preceding, and 
did not return to power till March of the followdng year, when 
he became head of the cabinc-l. In 1S30, on the defeat of the 
govc*rnmc*nt, he once more resigned, and never returned to otficial 
life. He had fcnmd France isolated and Europe full of the 
rumours of war; lie left her strong in the English alliance and the* 
rc’spec f of Liberal Eurojx*. and Fmro|)e freed from the* restless 
ai>prehensions W'hieh wctc* to In: stirred into life* again by (he 
attitude of 'I’hiers in the Eastern (Question and of (mizot in the* 
affair of the "Stianish marriages.” From 1840 to 184S de Broglie 
held almost eompletc'h* aloof from polilic.s. d'he revolution of 
1848 was a great blow to him. He took his seat, howexcr, in the 
reiniiiliean National Ass(*mbly and in the (,’onvention of 1848, 
and, as a m(*niber of the section known as the "Burgraves,” did 
his be.st to .st(*m the tide of socialism and to ax’ert the reaction in 
favour of autocracy which he foresaw. He shared with his col¬ 
leagues the indignity of the coup d'ctol of Dec. 2, 1851, and re- 
maim*(l for the remainder of his life one of the bitterest enemies 
of (he imperial rc'gime, though he was lu'ard to remark, with that 
caustic wit for w'hith he was famous, that the empire was "the 
government which the poorer c las.ses in France desired and the 
rich (l(*served.'’ 'I'he last twenty years of hi*^ life were devoted 
chic*t]y to i>hil()soi)hiial and literary pursuits. 

Besides his ,Souv('nirs, in 4 \<)ls. (1885-88), the due de Broelie’s 
plihlishcd works include /u rils rt discours (,5 x’ots., iSUc) ; Lr Libre 
Eihntt^e el I'lmpot (187(1); bwev sur le ^ouverurment de la France 
(iSOi) I'his last was confiscated before puhliration b\’ tfie ini[)erial 
yoverninent. See Gui/ot, Lr Iha de Broyjic (1870), ami Memoires 
('1858 (17); and (he histones of Thureau-Dangin and Duvergier dt* 
Hauranne. 

J.A('(,HT.s A'ictok Alhkkt, Due; pi; Bhoolii:: (1S21-1001), his 
eldest .son, was horn at Laris on June 13, 1821. After a brief 
dil)loma(ic career at Madrid and Rome, the revolution of 1848 
caused him to withdraw' from jiublic life. He had already pub- 
li.shed a translation of the religious system of Leibnitz (1840). 
His contributions to the* Rrvur di's driix Mondrs and the (Ar- 
leanisl and clerical organ Lc Correspondant , wore afterwxirds col¬ 
lected under the titles of Etudes niorales rt littrrairrs ( 1853) and 
{)ucstiotis dc religion ct d'histoire (i860). These were supple¬ 
mented in 18OQ by a volume of Nouvrllrs etudes dr litterature et 
de morale. His L'Ej'lise et Venipire roviaiu aii IV*' siecle (185b- 
60 ) brought him a seat in the Aiademy in 1862. In 1870 he suc¬ 
ceeded his father in the dukedom. In the following year he was 
elected to the National Assembly for the department of the Fmre, 
and a few days later (on Feb. jq) was appointed ambassador in 
London; hut in Mar:h 1S72, in consequence of criticisms uiion 
his negotiations concerning the commercial treaties between 
England and France, he resigned his post and took his seat in the 
National Assembly, where he became the leading spirit of the 
monarchical campaign against Thiers. On the replacement of the 
latter by Marshal IMacMahon, the due de Broglie became presi¬ 
dent of the council and minister for foreign affairs (May 1873), 
but in the reconstruction of the ministry on Nov. 20 transferred 
himself to the ministry of the interior. His tenure of olTice W'as 
marked by an extreme conservatism, which roused the bitter 
hatred of the Republicans. wEile he alienated the Legitimist party 
by his friendly relations with the Bonapartists, and the Bona- 
partists by an attempt to effect a compromise between the rival 
claimants to the monarchy. The result w'as the fall of the cabinet 
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on May iS, 1S74. Three years later (May 10, 1S77) he was en¬ 
trusted with the formation of a new cabinet, with the object of 
appealing to the country and securing a new chamber more 
favourable to the reactionaries than its predecessor had been. 
The result, howevt'r. was a decisive Republican majority. The 
due dc Broglie was defeated in his own district, and resigned 
office on Nov. 20. Not being re-elected in 1.SS5, he abandoned 
politics for historical work. He died in I’aris on Jan. 19. 1901. 

Besides rditiiiR the Souvotirs of his father (iHSti, etc.), the 
Mdtncirrs of Talleynind (iSqi, etc.) and the Lettrrs of the Duchess 
.Mbertine de Broglie (iSofi), he published Lr Sf<rrt du rot, Corrr\- 
pondance srcrHc dr Louis A'L. avre srs diplomatique^, iTSJ- 74 

(1S78) ; Frederic II ei Marie Tiiere.se (1SS4) ; Frederic II. et Louis AH'. 
(iSH:;); Marie Thcrhe Imperatrue (iSSK); Le Terr Lacordairc 
(iSSg); Maurice de Saxe et le marquis d'Art^enson (iSqi); La Fatx 
d'.ii.i-la-Cltapelle (1802); I.Wlliance autrichienne (iSgs); La Mission 
tie M. de Gotitaut-liiron a Ferliti (iHoO) ; Voltaire avant et pendant 
la Guerre de Sept .l«.v (iSq8) ; Saint .{mhroisc, translated by Marijaret 
Maitland in the .series of “The Saints" (i8qg). 

BROGUE, (i) A rough shoe of raw leather (Gael, brof^, a j 
shoe) worn in parts of Indand and the Scotti.sh Highlands, and 
applied generally to shoes intended for country wt'ar. (:) A 
dialectical accent, especially used of the Irish accent in speaking 
English. 

BROHAN, AUGUSTINE SUSANNE (1807-1S87), 

I'rench actress, was born in I’aris ort Jan. 22 1807 and died on 
Aug. 16 1887. She made hiT first Baris appearam e at iheOdeonin 
iS,^2 as Dorine in Tartufle. She aiijieared at the (.'omedie I'raii- 
(;aise, Feb. iS^.p as Madelon in Les Prccieusrs ridicuh s, ami Su- 
zannt* in Lr Marine,!' dc Fiv,aro, and continued to ait until 1842. 

Fler elder daughter, JosiuMiisr. I-Tlii itk Amu'STi.Nr, Broh.an 
( 1824-189,0, made her drfail til thi' (’omedii* l■'ram;aise on May | 
19, 1841, as Dorine in Tartujjc, and Lise in Rivaux d'rux-tnrmcs. 
She retired in iSbb. 

Susanne Brohan’s second daughter, Emilik M.adki.f.im: Bkohan 
( 1833-1000), made her debut at the, Gomedie hram^iise in a new 
comedy by Scribe and Legouve, Les Contes de la rehtc de Navarre 
(Sept, i, 18.30). Her name is (‘Specially associated with Lr 
Monde ou I'on s'ennuie, Par droit de conqiiete, Les Deux Feapc.v, 
and Le Lion amoureux, in which, as the Marcjui.se de Maiipas, 
she had one of her greatest succe.s.ses. She retired in iSSb. 

BROKE or BROOKE, ARTHUR (d. 1563), English 
author, wrote the first English version of the story of Romeo and 
Juliet. The Trap,icall Ilistorye of Romeus and Julieit (1,302; is a 
rlnaned account of the story, taken, not directly from Bandello's 
collection of novels (1554), but from (he French translation 
i/Iistoires trayiques) of I’ierre Boaistuau or Boi.steau, surnamed 
Laiinay, and FraiKc^is cle Belleforest. Broke adds some detail to 
the story as told liy Boisteau. As the poem contains many scenes 
which are not known to exist elsewhere, but which were adopted 
by Shakespeare in Romeo and Juliet, there is no reasonable doubt 
that it may be regarded as the main source of the play. Broke 
perished by shipwreck in i 563, on his waiy from New^haven to join 
the English troops lighting on the Huguenot side in France. 

See, for a close comparison of Shakespeare’s play with Broke’s 
version, the reprint of the poem edited bv 1 ’. A. Daniel for the New 
.Shakespeare Society (,1875). 

BROKE, SIR PHILIP BOWES VERB, Bart. (1776- 

1841 ) was born at Broke Hall, m'ar Ipswich, England, entered 
the navy in 1792, and ro.se rapidly in the .service. In 1813 he was 
in command of the “Shannon,” which was then cruising off Bos¬ 
ton, watching the “Chesapeake,” an American frigate of the same 
nominal force hut heavier armament. On June 1 Broke, finding 
his water supply getting low, wrote to Lawrence, the commander 
of the “Chesapeake,” asking for a meeting between the two ships, 
stating the “Shannon’s” force, and guaranteeing that no other 
British .ship should take part in the engagement. Before this 
letter could be delivered, however, the “Chesapeake,” under full 
sail, ran out of Boston harbour, crowds of pleasure boats accom¬ 
panying her to witness the engagement. As the “Chesapeake” 
rounded to on the “Shannon’s” weather c^uarter, at a distance of 
about 50 yards, the British frigate received her with a breqadside. 
A hundred of the “Che.sapcake’s” crew were struck down at once, 
Lawrence himself being mortally wounded. A second broadside 


increased the confusion, and, her tiller-roi,>es being .shot away, 
the American frigate drifted foul of the “Shannon." Broke sprang 
on board with some Oo of his men following him. After a brief 
struggle the fight was over. Within 15 minutes of tht‘ luing of 
the first shot, the “Chesapeake" struck her flag, lull Broke liimself 
w'as seriously wounded. I'or his services he was rewarded with a 
baronetcy, and sub.seciuently was made a K ('.B. His i xploit cap¬ 
tivated the public fancy, and his popular title of “Brave Broke" 
gives the standard by which his action was judged. Its true sig- 
I nificance, however, lies deeper. Broke’s victory was due not so 
j much to courage as to forethought. His wound inea[)acifaled 
him for further service. He died in London on Jan 2 1841. 

BROKEN HILL (Willyama), a famous mining city in 
Vancowintia county in the central west of New South Wales. 35 
m. from the South ,\ustr:dian border. If lies at an elevation of 

l, 000 ft. cm (he east Hank of (he Barrier range, some* 200 m. 
from Spencer's gulf and 550 from (he east sea-board. I'lie ri'gion 
is sub-arid, hot in summer, cool (with frosts) in winli’r; mean 
annual teini>eratures: 78‘'-5i‘’ !■ ; tdisolute extremes; 1159’-- 
28-5'' E; average annual rainfall c. 10 in,, Init I'rrafic—3 f)-i7 (); 
.average annual evaporation: c. 7 ft. 0 in. Heavy dust slorins are 
frectuenl. The mulga, bluebiish and s;ilt-bush hills and jilains, 
richly grassed after rains, form rafher poor pastoral country w'here 
not bared by the mining settlements. The highb' compressed and 
tilted .sedimentary (pre-Cambrian) rocks (witli igneous intrusions 
;ind ciutirfz reefs) of the Barrier range had ;i “repl.iiI’liient" lode 
which outcrojiiH'd :is two connected tires over a dislttnce of e 3 in. 
with a width varying from 200 to 3 ft. The oul<rop originally 
apfieared as a nianganiferous ironstone (gossan) ridge and was 
first mined (1883-84) for (in, though silver and lead mines of some 
\;ilue h.id previously been w'orked in the area, notably ;it Silverton. 
Seeondary enriehmenl, due partly lo the arid iliinate, h;ui led to 
ores (native silver, chlorides, cte., and furflier down, le;id c;ir- 
bontUes) of extraordinary richness in the upper jiarts, Below these 
the ores bectime lead-/.inc-siK’er sulphi'lcs of low'cr but more 
uniform v:due. By 1924 workings had retuhed a deiilh of 1,800 
ft.; .some 35,000,000 tons of ore had bi'cn removed { i<;25) and a 
further 13.000,000 tons, with urnaleulaled reserves be>‘ond, were 
available. The value of (he lottd output (to end of 1938) was 
£172,000,000 and £44,000,000 had been jiaid in dividends. The 

m. 'iximum output wtis in 1(D3—1,750,000 tons; thereafter the 
average h;is been c. 1,250,000 tons, though 1911; and 1920 W'ere 
s'ears of strikes, low' prices and very low production, (ire-treat¬ 
ment methods have changed along with the type of ore and the 
growth of technical knowledge. To-day the zinc-lead-silver sul¬ 
phides are uniformly dealt with by the “flotation” (eucalyptus oil i 
jerocess. Smelling and concentrating, formerly conducted on the 
field, were jirogressivc'ly transferred to I’orl Pirie (South Aus- 
tndia) on Sjx-ncer’s gulf (254 in. by rail) where fuel, (luxes and 
transport are more readily avail.tblc. 7 ’he zinc residues were for 
long used as filling or accumulated as enormous dumps. In 1913 
r, 500,000 tons of zinc concentrates yielding some 200,000 tons 
of zinc or i; of the w'orld’s supiily, were shipped abroad from 
Broken Hill; only 5-7,000 tons zinc were produced at Port Pirie. 
In 1918, aftc'r experimental work, zinc production was started on 
a large scale (roo tons per diem) :it Risdon ('Hobart, Tasmania), 
where water-pow'cr is av'ail.ihle for the electrolytic firocess, ('on- 
siderable quantities of zinc concentrates (1938: 66,000 tons) are 
still exported (United Kingdom, Europe and Japan) but Risdon 
lakes increasing quantities and amongst it.s by-products produces 
sulphuric acid valuable in the manufacture of superphosphates. 
The l(*ad ores are now smelted almost entirely at Port Pirie. 
Broken Hill is the third city of New South Wales. Its jiopulation 
shows the fluctuations natural to a mining centre (1914; c. 35,000; 
1933; 26,925). It is substantially built and well ef|uip|)ed. The 
difficulty of W’atcr supply has been met by the construction of two 
large dams, 10 and jq miles distant respectively, and the con¬ 
struction of two additional re.servoirs was under consideration m 
1928. Broken Hill is 335 m. by rail from Adelaide and its main 
economic and bu.siness relations are with .South Australia. Recently 
the line to Sydney (703 rn.) has been complc'tecl and forms a pos¬ 
sible alternative route from Adelaide to Sydney. 
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BROKEN HILL PROPRIETARY COMPANY LIM- 
ITED. This tonif^aiiy was formed in Au(?., to develop 

seven mining leases at Broken Hill, New South Wales, on the 
now famous B.irrier Range. On account of the great si/e of 
the Io<le it was soon found that the ordinary system of mining 
was inadequate, and, consequently, the “sejuarc .sef’ system of 
limbering wa.s adoiited. This was, a.s work progressed, supple¬ 
mented at a laler date by the “open (Ut,'’ which was applied to 
the whole lerigih of the mine for about 2soft. in depth. Open 
St oiling with tilling was carried out in the hard suljihidc ore. 

The development of the. lode was phtaiomenal, the width of the 
oxidized ore. in plases, being no less than .300ft. The extraor¬ 
dinary \ariely of the ores from the mine, many of these be¬ 
ing refradory ores, rai.sed many unusual problems. At first, 
direit smelting in a reduction plant, situated at Broken Hill on 
the proiKTty, was adopted. Later, when silicious ores came into 
view', ctiloridizing plants as well as an amalgamating plant were 
installed to de.al with them, 

Wilh the advent of sulphide ores the method of treatment 
was (otisiderably modilied and water conc entration took {ilace by 
tables and jigs. The flotation of zinc concentratiss wa.s success- 
lully ac ronipiishc-ci at this mine- for the first time in the world. 
As lime- went on the jirocasss has lieen varied, and with the in¬ 
vention, liy Ihe company’s oliicers, of dillerenlial flotation (Brad¬ 
ford process), .separate concentrates were made of the zinc and 
li-ad ( cmtcails. 

Smelting.—The* first rcfluciion plant was constructed at 
Brolccai Hill in iHS(i. Additions to the plant were made, until it 
inc ludi-cl 15 furnaces of So ton capatily eath. At this time, the 
proclucl.s of the mine were shipped to I'iurojie as silver-lead bul¬ 
lion In j'SSi;. howe\'er, the company decided to e.stablish its 
own fc'diicTy, and (lii.s was brought into being at Port i’irie in 
South Australia, 'flie resultant lead was sold in the markets of 
Lnglarnl, Lurope, and the Last, as well as supplying the require¬ 
ments of Ihc' Australian Stales, and nearly the whole of the 
silver w,is sold to China and India. Part of the output of zinc 
(onci'nirates w'ent for production of speltcT, the balance being 
shipped overseas. In iMpS, it wa.s decided to close dow’n the 
smelt cTs at Broken Hill and to concent rate smelting operations 
at Port I'irie In i()i3, the* works at I'ort I’irie wc-re sold. The 
total amount ol mineral produced at this mine, to May K)^;, was: 

Silver 183,600.000 oz. 

I.rad 1,3C)S,000 tons 

/iiie 564,000 tons 

Iron and Steel Works.—The- leases of the company having 
developed large (|uantilies of iron oic‘, the cjueslion of its utili¬ 
zation lor lice produc tion of iron and steel was seriously con.sid- 
erccl. and after exhaustive encpiiries a deci.sion was arrived at 
to caul).irk on (his new enterprise. As a result of this decision, 
an iron and steel works was built at Newcastle, N.S \V., close 
to coal supplies, and about 100m. N. of Sydney. Operations 
here are conducted on the most modern lines. The ore is ejuar- 
ried in South Australia, from the- side of the mountain, hauled 
35 miles, loaded by belt-coinc'vors into the company’s own ships 
and vunveyed to Ncwc.istle. 

'I'lu' pi.ml in icj:;' comprised 2.:4 by-product coke ovens; four 
bl.ist furnaces of a tcil.d capacity of lo.ooo tons per week; nine 
basic open hc-arth furnaces capable of producing lo.ooo tons of 
ste el per we ek, a .ysin. blooming mill, -sSin. rail mill, iSin., i-dn. 
and Sin. nurch.uit mills, and a continucjus rod mill. Associated 
with these are a large electric power .station, a .steel foundry, 
and ii direct metal lc)um.Iry and large machine shop. 

'file production ligurc> from the inception of the steel works 
to May 31, 10,’7, wc'n‘.-— 

.‘^teel 500,cx)0 tons 

Pig Iron 2,500,000 tons 

The works supply a large proportion of the railway material re- 
cjiiired by the* various govcTumenls of Australia, as well as 
meeting the ciemands of engineering w'orkshops throughout .Aus¬ 
tralia 1'he poinilation of the district immediately surrounding 
the works ha*’ increased since their inception by no less than 


44,000 inhabitants. The w'ages bill amounts, under normal con¬ 
ditions. to ir,750,000 per year. The original capital in 1885 was 
£.304,000. The authorized capital in 1027 was £3,000,000, of 
which £2,6.87,70.8 had Iceen paid up; the debentures outstanding 
stood .It £1.518.600, the reserc'c fund at £r,535-000. (L. C. M.) 

BROKER. A broker is an agent who for a commission or 
i’c'c* bargains or negoliatc*s between his principal and a third party 
for the jiurcha.se or sale- of property or contractual rights without 
having title and usually without having possession of the prop¬ 
erty. When he docs have possession of the propert)', he holds it 
as bailc-e or in a fiduciarv capacity. The Inokc-r i.s an inclependeru 
contractccr and not a ,sc-rvant. An individual, firm, or corporation 
may .ac/ as a broker. Brokers handle merchandise, future con¬ 
tracts for (he- purchase or sale of goods, real estate, stocks and 
bonds, insurance, shipping, commercial paper, etc. 

The broker has the authority, expressly confe-rred on him or 
impliedly neccs.'^arv, to execute his jvower. His acts are binding on 
his princijial unless be exceeds his authority. The principal can¬ 
not repudi.ate the acts of his broker if the broker was acting 
within (he apparent scojic of his authority. A third person is not 
bound by secret instructions to the broker but he is under obli¬ 
gation to ascertain the e.xtent of the broker's authority. The 
broker may f)e given authoriix' to warrant the goods. He usuall>’ 
has no such imiilied authority unless it is customary' in his trade. 
He- usually has no authority to huv and sell on cre-dit unles.s 
•e.xpressly conferred or unless customary in the- trade. In (he sale 
of merchandise, he- has no authority to pass title. He usually has 
no implied authority to receive payment unless the principal is 
not disclosed. He usually has no authority to contract in his own 
name-. 

Brokers may' have authority to fix or agree- to prices and to 
bind their princi[)als to sc-11 or buv at such pricc-s; they may be 
required to submit bids or offers to (hc-ir principals for accc-p- 
tance; or they may be limited to sales made at prices spedhed 
by their princijials. A broker can neither ))urchase from nor s(-ll 
to his principial unless the latter expres^K- assents thereto or 
with full knowledge of all the fads and circumstances acquiesces 
in such sale or purc.ha.se. The law- does not [x-miit a broker to 
act in his own personal interest to the detriment of his principal, 
as, lor example, making a secret profit for iiimsclf. This usually 
prevents a broker representing opposite parties. 

Brokers may have continuous rc-lations with their princiyials, 
or may act uneje-r a .separate contract for each transaction. Con- 
fr.acts between (he princijial and his broker may be written or 
oral. Contracts can usuall>' be terminated at will unless granted 
for a definite period. If a broker is employed for a definite period 
and the prineijial revokes the contract carlic-r w-ithout cause he 
may be- held liable for damages. The broker may be given an 
exclusive agency to .sell (he principal's goods in a six-cilied terri¬ 
tory. This prevents the principal from selling through anothi-r 
agent- If (he princiyial him.self sells direct to a huver in this terri¬ 
tory, the courts do not agree as to the right of (he broker to 
collect a commission on the lost sale. 'I’he broker may be granted 
an t-xclusive right to sell the principal’s goods in a specified 
territory. If the jirinciyial makes a direct sale in the territory, 
the broker is entitled to his commi.s.sion. 

Ordinarily the broker has earnc-d his commission w’hen the 
contract is completed botw-een the principals and is entitled to 
it whether or not the- goods are ever delivered or paid for. In 
practice some principals do not make all such payments, and 
the brokers elect to keep the business of the principal rather than 
sue for the commissions due. 

States have the right under (heir police pow'er to regulate or 
license brokers, and this right is exercised in some states and 
in some municipalities under power from their states. Bonds may 
be required, especially when brokers handle margins or securities. 

Merchandise Brokers. —There- are three main classes of brokers 
selling goods; the free-lance broker, the manufacturers’ agent 
and the selling or sales agent 

Frte-lancc brokers are defined b\’ the U.S. census bureau as 
“wholesale middlemen whose function it is to negotiate transac¬ 
tions between buyers and sellers. They act as agents for their 





principals, who are usually wholesalers or producers, althouph 
they sometimes represent retailers as well. . . . They do not take 
title to the poods . . . nor do tliey ordinarily have possession of 
tlie goods nor finance their clients.’’ 

There were 4.710 such brokers in the United States in 1930 
with sales of .000.000 for that year. There were i68 in 

Canada with .sal-s of $130,000,000 in 1930. They operate in 
highly specialized fields and arc most important in the sale of 
foods, cloth, cotton, grains, livestock, fresh fruits and vegetables, 
chemicals, lumber and oils. Usually they are not limited as to 
territory and may sell (or buy) at any iilace where the opportu¬ 
nity offers. They are not permanently bound to any set of prin- ' 
cipals but may reyircsent anyone, who wants to sell (or buy) 
goods in their field. 

Mannjnctwcrs’ agents, according to the U.S. census bureau, 
“.sell part of the output of certain manufacturers with whom con¬ 
tinuous relations are maintained. Thesi' agents are limited as to 
(at territory uf operations, and (bf prices and terms of sale. 
Their princijial function is selling, although they may also ware¬ 
house some of the goods.” The}’ are usually paid a commi.ssion but 
sometirne.s work on a salary basis. 'I'hey usualh’ represent two 
or more manufacturers, selling supplementary hut noncom|)e(ing 
jmoducts. There were nearl}’ 10.000 manufacturers’ agents in 
the United States in 1930 with sales of more than $i.'00,000,000 
for that year, whilf‘ in Canada there were S-15 with sales of 
$1:7,000.000 in 1Q30. They are important in the sale of automo¬ 
tive ecjuipment, cliemirals, cloth, chilliing, electrical appliances, 
furniture and home furnishings, canned foods, groceries, hard¬ 
ware, machinery, steel, paiurn, plumbing .supplies and eciuiimient. 

Selling (called sales agents in the fo<»d trades), usually 

sell the entire oiitjuit of a given line of goods for one or more 
manufacturers with whom tliey maintain continuous relations. 
'I'hey often give tlieir principals financial a.s.sjstanre. Selling agents 
differ front manufacturers’ agents in the following respect.s; (1 ) 
They normally h.indle the entire output of (heir clients; (r> they 
ma\' sell ever5wvhcrc while manufacturers’ agents are limited in 
their territory of operation; (3) they liavc full authority w'ith 
regard to prices, terms, etc., while (he authority of manufac turers’ 
agcmls i.s limiU'd in this regard; and (4) they frequeiitl}’ fittance 
their clients and offer assistance in connection with their adver¬ 
tising and other sale.s promotion activities. Selling agents act 
as the sales departments of the manufacturers thc'V represent. 
There W’cre 1.4S7 selling agents in (he United States in i(;3C} with 
sales of $1,74:.000,000 for ih.it year, while* Canada had 64 with 
sales of $42,000.000 in 1(^30. Tlu-y are particularly important in 
the sale of cloth, coal, mc/tals, clothing, chemicals, groceries, lum¬ 
ber and millvvork, mathiner}' and yarn. 

The chief functions of these tlirec* t}’pes of merchandise brokers 
are selling goods for their principals, giving information and 
advice to (heir princitwls, and, in the case of selling agents, help¬ 
ing (0 finance their principals. These brokers usually sell to in¬ 
dustrial buyers, wholesalers, institutions, and some of the larger 
retailers such as chain or muitiide stores and department stores. 
One broker represents several producers. It is, therefore, cheaper 
for a prc^ducer to sell through a broker than to maintain his own 
sales organization. These brokers have relatively small expenses; 
in 1930 the average expenses of the free-lance brokers were i.5“(. 
of their sales; manufacturers’ agents without stocks, 4%, with 
stocks. ii.7Ur, and selling agents, 3-7^e- Commissions vary from 
a fraction of 1% up to or lo^f , w'ith a few higher. Free¬ 
lance brokers seldom receive more tlian .3% or 4% and rela¬ 
tively few commissions are more than 6%, except for manu¬ 
facturers’ agents which carry stock, and for .selling agents on 
small accounts. Obviously the brokers cannot spend a great deal 
of time creating demand for jmoducts at these rates. They handle 
principally staple products sold on the basis of grade or produejs 
for which the manufacturers have created demand through their 
advertising. 

Brokers operate in central markets where supply and demand 
meet to determine prices. The prices of staple products change 
frequently. The producers localc^d outside central market.'; find 
it difficult to keep up price changes and many of them depend 


upon their brokers for information as to current prices and often 
also for advice on the trends of future prices. 

Selling agents most frequently represent small (omiianies 
which are too .small to afford competent sales organizations or 
which are unacquainted with selling methods and with Imvers. 
They prefer to devote their entire attention to production and 
turn the selling over to agent.s. The agents often help to iinaiur 
their principals. This they may do by etulor.'^irig their nott's, dis¬ 
counting their accounts receivable, or hianing them mone}-. 

Buying Brokers. —There are also brokers who speci.ili.’c in 
buying for their principals. These are found, for exannile. in tiie 
hardware, trntccry, produce, textile* and apparel trades, 'riicst* 
brokers locate goods ft)r tlieir iirincipals, negotiate pure base con¬ 
tracts. sometimes secure quant it}' prices by combining the orders 
from several buyers, close* the cemtracts. and give their princi\ials 
price inforniatiem. Brokers are found in the* hardware*, groce'ry, 
le‘Xtile and apparel tnicles who repre-sent the biixcrs but who re¬ 
ceive tlu*ir commissieens from the sellers. Some eif them fedletwed 
a iiraetice of rebating a part of their emnuuis.siems to the buyers 
until this practice' was steipjK'd under the- Reebinsein-Tatman 
amendme*nt to the Clayton Anti-trust act. Breikers re*presf*n(ing 
buye-rs and paid by the selle-rs have come in for consiele*r;ihle 
erilicism, it being .said that they do not aluavs fully reitrescnt 
the* interests of (he buyers when (heir pay come*s from (he* se’llers. 

In the women’s garment and dry geieiels trade*, (he* huN’ing brok¬ 
ers are commonly called resident f>uver.s. Most of tlmse in the 
United State*.s are located in New York whe're this trade centres. 
'I'hey represent department, dry goods and ap[)are*l steires leicated 
threiughout the United States, Canada anel either ceiuntries. They 
maintain oflices tor use of the store buyeTs when in Ne-w York, 
locate goods for the inspeetinn of the buceTS, anel make pur- 
fliases on instruetion of (he stort*s. The*y are paid a ceimrnission 
or salary, or a ceunbinatiem eif the* twei. 

Future Contracts on Exchanges, —Brokers are important in 
executing con(rac(.s for the* future purchase or sale Of goeid.s on 
the commodity or produce exchanges such as the Liverpoed Corn 
'J'rade association, (he Chiemgo Beiard of I'rade*, the' Li\'e'rpnoI 
Ceilion exe hangc*. (he New "S'ork Ceitinn exchange, rinel the* 
New York Ce)ft'e*t* anel Sugar excliange. The'}’ repre’seni principals 
in bu}ing and selling contracts, but on (he exe hanges 1he\ are 
[irincipals and are liable.' for the fultilment of tlie-ir contracts 
'I'lie rules of the exe hanges retgjiie* theni to be ni(*Ji of financial 
re'^peinsibility and they must maintain margins with the ex¬ 
change or its clearing asseuiation to cove*r tlieir eijie*!) contracts. 
The breikers in turn usually reejuire their jirineipals to kee.*]) 
suflie ie*nt margins with (hem to e over fluctuations in tin* jiriee's 
of the commodities tc)vered by the contracts. All contracts are 
presumed to be made in accordance with the rules of the ex¬ 
change on which they arc executed. 

Future contracts often involve speculation and g.’imbling. 
Gambling is illegal in many jurisdictions. Future contracts call 
for actual delivery of tfie goods and it is this f.act that makes 
them legal. How’ever, some courts have held (hat a contract Ite- 
(ween the broker and his principal is unenforceable if the cir( uin- 
-stances show that it is a gambling transacticui. 7 'he Illinois su¬ 
preme court has held; “A transaction conducted in ;uiorclance 
with the rules of the Uhirago Board of 'I'rade through a third 
part}', a member of the Board, who contemplates future delivery, 
does not render the transaction valid between the immediate i)ar- 
ties who, the circumstances show, did no! and could not contem¬ 
plate d(*Iiverics.” The broker, it was held, should consider hi.s 
principal’s need for the commodity and his financial ability to pay 
for it before agreeing to execute (he orders. 

Overlapping Activities.—U should be remeniherecj that men 
engage in bu.sine.ss for profit and not to operate within certain 
legally defined fields. Many brokers engage in other activities 
and many concerns not called brokers act as brokers. Thus a 
brokerage concern may itself also buy goods. In doing so, it is a 
merchant and not a broker. In the food trade this practice is so 
common that ccanccms that are both brokers and merchants are 
called merchandising’ brokers. If more than one-half of the busi¬ 
ness of a concern is done on a brokerage b.asis, the U.S. ccnsu.s 
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bureau classes it as a broker, while if more than one-half of its 
business is done as a mer<hant it is classed as a wholesaler. Simi¬ 
larly, a brokerai^e concern may receive* s(}me jmods on consign¬ 
ment and have them in its possession. Oji such transactions, it is 
lejtally a commission merchant (factor). In flie «rain tra«le it is 
very common (or tlie same concern to act as commi.'^sion mer¬ 
chants fur tile sale of (ash Krain, as hroki-rs f(»r the execution of 
future contract-^ on the doors of the excliani'e, and as merchants 
liuyitiK and sellint: tsoairi for themselve.s. 'I'hey are usually called 
‘brokers. ’ 

The (Cinirnission merchant, or factor, differs frctin the broker in 
I hat he has (he j^oods in his jK^sse'-Nion and, n.s an a^tent of the 
(ovner, passes title to the buyer. In the (a.si* of farm products 
sij( 1) a.s Krain, ]i\'esto( k, and fruits and velvet.ibles h(‘ oftc'n has au¬ 
thority to use ])is discretion as to the prices he accepts—(hat is, 
he sells at the market. Jn (Ih! (a.se ctf manufaciiired products, 

I tie Koods art; nft(*n (onsiKned to whoiesah'is and retailers for sale 
onlv at prices named by the owners, liisiorit ally, the name's com- 
mtwiim nirrditiut and /uc/urwere senonyrnous. The fador in the 
eotton trade financed the planters ducinc the- jemwanj^ season and 
sold (heir cotton. 'I'lie business of factors in this trade had becai 
dec lining for manv vears and by ]C(45 was near the X'aiiishirif? 
point, kactors are important in the na\al stores track'. 'I'liey 
linance the .still ojierators in the woods and .s(*ll their luriientine 
and rosin. 

'I'he term jactorin^ has larctely taken on another meaning, the 
tinaruinyf of accounts receivable.' for maiiufaiturc'rs. The factor 
acts as the credit department fccr the maiuifat turers he rejiresents, 
passing upon aj)i»li( at ions for credit, jiaN'inu the seller when the 
goods are shippt'd, and collecting the accounts. Howexcr, under 
the non ticcl ilic at ion plan, the sc'ller collects (lie account as the' 
agent cif (he factor. 'Die inamifai turc'r using a factor needs no 
credit departnienl, and sc'cures his nionc'y as soon as (he goods 
are shi{i|»ed and the irixoice and bill of lading turned over to the 
factor. 'Die factor charges a tommission on the value of the ac- 
(ounts factored and interest on the money adx'aiuecl. I'actoring 
is an old iiraetice in the' textile trades, and since.' IC125 it has been 
extended to other trades. 

Rea! t's/afr brokers are very iiiimeroiis. They usually act as 
agents of sellers in tincling buyers for designatc'd pieces of prop¬ 
erty and negotiating the; jirices, or (hex’ act feu’ buyers in finding 
suitable properties and negotiating for their purchase. 'I'hey arc 
usiiallx' i>aid commissions bx’ I be st'llers, but wlic'n llu'V rc'juesc'nt 
bux'ers I lit'}’ nia}' be [laid b>’ them. 

Real estate lirokc-rs are s{)ecia!i;^ed agents xvitli limited powers, 
(.‘oiilracls for the inircliase and sale of ri'al estate must be in 
writing. 'I'lit' luoker, iheiefori', cann(.)t t'Xecwte the contrail un¬ 
less he has a jeoxver of attorney. 'I'he real estate broker must keep 
his acts xxilhiii the bounds of iiis authority. 1 he ownt'r is usually 
bound by representations of liis agent if (hex’ are within the ai>- 
parenl .scope of his authority. I'i.xamjiles would be statements as 
to the (|uan(ilx’ or ([ualitx’ of timber on the land, the extent to 
.xxiiiih (he bend xxas subject to overllow' from sire.ims, and the 
tixtures bi'longing to the land. 

Stockbrokers, commission bcnises, nr commission brokers differ 
from other Ixpes of Imokers in that thex’ handle (he stocks and 
boncLs xx'hii h ihex’ buy and sell for (heir principals. Thex’ buy and 
sell securitic's for their principals (c iistonu'rs 1 on the floors of 
stock exchanges, of xvliich they usually are member.s, or jcrivately 
in what are known as “oxer the counter sales.” Stoikbrokc'rs 
u'^ua'lly maititain offices in the city cxr cities xvhc're the exchanges 
of xvhich thi'v arc' members are located and oftc'n in other cities. 
Tlu'X’ max’ also transact business for brokers xvho are not mem¬ 
bers of the exchanges. A eommission house usually has one or 
riiore member.s xxho execute tfic orders on the floors of the ex- 
chAnges (knoxvn as “floor traders’') and other members xvho stay 
in their otTices to transact business xxith their customers. The 
broker may Ice instructed to sell at (he market, at a designated 
price, or at any price over a named minimum. Many of his trans- 
aeiioTxs arc carried on with margins and the securities may be left 
willi him as margin. If the jerice of the securities drops until 
thex are insutTieient to cover (he re(]uired margin, the customer is 


a.skc'd for more margin, and if he fails to post it the broker has a 
right to .sell the securities to protect his interest. Many place 
“.stop loss'’ orders xvith llicir brokc.Ts—that is, orders to sell the 
.securities if the price drops to a stated ligure. 

The stockbroker has four relationsliips; ti ) he Is an agent and 
his customer is his principal in executing orclcrs to bux’ and sell; 
(j) he is a pledgee for stock purchased on margin and held 
security for (he unpaid balance; t,;') he is a creditor for money 
aclvancc'cl to his customers; and (4) he is a trustc'c of .stock.s and 
bonds left with him not as seciiritx' for a debt. lie is not free to 
pledge these fur loans and to do so is fraudulent and a criminal 
olTc'nse. He max’, however, ph-dge securities left xvith him as mar¬ 
gin, in the alisence of agreenienf to the contrary, to secure loans 
to the amount adxanced to Die cuslomc'rs. 

.Stoi kbroker.s have only siu h authority as is conferred on them 
and must c.irry out their instructiems in detail and in accordance 
with the rule's of the exchange on which the order is to lie exe¬ 
cuted. The customer xviio engages a broker to execute orders on 
an c'xehange is usually {)resLinh'd (0 contract xxdth him in accord¬ 
ance' with (he rules and cu.sioms of the exchange. The broker 
must obex' his instructions in all their details and is liable to his 
{irincipals for anx’ los.s from his failure to do so. 

Securities helcJ by llie broker as pledgee or trustee cannot be 
taken by creditors of the broker if the Jailer becomes jnsolvenl. 
Although bc' deals in his owm name, title to the stocks and bonds 
purchased for his customers are deemed to bc in the latter so 
that liis assignee- or trustee in Ininkruptcx’ acejuires no title to 
them. In case of death of a customer for xvhom a marginal ac¬ 
count is carried, the broker may under English law and by the 
rules of most e.xc;hanges close the account immediately if the 
.securities can be sold adx’anlageoiisly; if not, he may have an 
appraised rneide of the xalue of the securities and use this in his 
claim against the estate. If the; customer is adjudicatc-d a bank¬ 
rupt. the broker should close the account if this can be (lone to 
leave a balance over the margin; otlierxvise he cannot a.s.sert a 
ckiim for loss sustained from a decline.- in value. If the account 
cannot be closed without a loss, he should report to the; bank¬ 
ruptcy court and ask for jxermission to close it. {See also Bii.i.- 
Broki.k; Sk/Ckhkokcr; SrocK Exc HANca-;.j 

Bnu.iooR.xi'irv.— Ameriran Jur/^/>ru(b- 7 !C(', pp. (ig.^y); 

Walter .\niory Allen, Etjccihc D'oiribiition Through Manujio turrrS 
Af^ntts (paruiililet, 19.(9); Wm. H, Black, The I.nw (>f Stock E'c- 
rhint^es, Sloeklirokt'rs, and Ciistontrr\, 2 x'. (1040'; Mathan W Mar- 
Cliosney, The Laic' of Real Estair Erokn'a^c (ig,(S) ; Ctias. H, Meyer, 
'Elir Line of Sloekhroker.s and Stock Jixclianitrs, and of Coniiiiodily 
Exclian\^i's (19,(1) ; ('has, 11 . Meyer, Jj'^al Eilfalls of Stork Brokerage 
Bininess and How 'J'hey May Be Avoided (j(j,(0); .National Food 
Brokers .Association, The Food Broker (pamphlet, 1941); .A. Ihhan 
.Shirk, Market tar, Throuyjt Food Brokers' (iij.(g); H. Parker Willis 
unci Jules 1 . Bogen, Investment Banking, di. ( (19(6). (P. D. C.) 

BROKMEYER, HENRY CONRAD (i82,S-it;o6) US 

philosopher and lc'gis!;itor, xvas born on Aug. 12, 1S2S, near Min- 
clen. Prussia, the son of a Jewish nu-rchant. He attended the local 
public schools until the age of 16 xvheti he emigrated to the U.S.. 
arriving xvithout funds or a knowlc-dgc of English. He went to 
.St. Louis in his 20th year, and worked thi-re for two months as a 
tanne-r. Folloxving (he same trade in Memphis, Tenn., and Colum¬ 
bus, Miss., he .sax’t'd enough to matriculate at Georgetown college, 
Gc'orgetoxvn, Ky. At the end of txxc' xears, he left as a result of 
iheological dilferences xvith the irresident. His formal education 
was completed at Brown Ihiixersily, Providence, R.I. 

In 1S54 he returned to Missouri, Icuilt a rude home in the back¬ 
woods of Warren county, and for txvo years, living on xvhat he 
hunted, devoted himself to the study of nature, philosophy, and 
the science of human government. (Jn his n-turn to St. Louis in 
i8.^S, he came li> know' William Torrey Harris (q.v.) and a small 
circle of young men to xvhom he intrculuced the writings of Hegel, 
impressing them xvith (he practicality of philosophy. But in a 
short time he again tied a fi.xcd social order and took up farming 
in Warren county. Illnes.s brouglit him back to St. Louis, where 
he resumed his self-ordained mission of interpreting Hegel's 
Larfter Lo^lc. This book has been spoken of by those close to 
Brokmeyer as his bible, and the basis of his adjustment from in¬ 
dividual and social anarchism to an acceptance of the xvorld in 




which he found himself, after his two experiments at isolation. 

In i860, supported hy his friends, he worked on a first English 
translation of the Larger Lo^ic. Although the manuscript was 
completely revised in neither of the highly Teutonic trans¬ 

lations was e\er published, the second one resting in the Missouri 
Historical society. After the Civil War, during which he served 
in the militia and rose to the rank of lieutenant colonel, he re¬ 
sumed his philosophical actix’ities, and in Jan. 1866 the St. Louis 
Philosophical society was formed with Hrokmeyer as its first 
president. The nucleus of the organisation marking the birth of 
the “St. Louis Movement” included Harris, Snider, Thomas 
Davidson, George H. Howison, Adolph Kroeger, and J. Gabriel 
Woerner. According to Woodbridge Rilew Harris i\as considered 
(lie interjireter of this systi-matic study of German idealism. 
Snider its historian and Brokmecer its orade. 

The following year saw the beginning of The Journal of Spreu- 
lativr Philosophy, the first American metaphysical journal, in 
which appeared the early philosophical wriling.'' of William James, 
John Dewey and Josiah Royce. Brokmeyer contriliuted several 
papers including “Letters on Faust,” but his literary efforts were 
never very successful. Concurrent with bis first interest, yihiloso- 
pby, Brokmeyer was also active in publii life. In 1862 he was 
sent to the Missouri legislature as a Union Democrat. After a 
two-year term, he set up a law practice in St. Louis, where in 
1866 he became a city alderman. In 1870 he was elected to the 
slate senate, and in 1875 was acti^x‘ in shaping the h'gislativc dc*- 
partment at the state’s constitutional convention. In the same 
\’ear he was also lic'utenant go\'ernor. and in 1876-77 was acting 
govc'rnor during the illness of Governor John Smith Phelps. 
Brokmeyer died on July 26. icph. 

BROMBERG (Polish Bydgoszcz ), a (own of Poland, province 
of Pomorze, 4.2 mi. from the \’islula, the cenire of an important I 
network of railwa>'s. Pop. (1931) 117.5:8; test, nrp)) 141.000 
The Bromberg canal connects the Brahe with the Notec, and thus 
establishes communication between the \a.siula and Oder. 'Hie 
(own has an active trade in agricultural proclucls and is the chief 
cenire of the Polish limber industries. Originally a border (own 
bc'twecn Poland and Pomerania, it suffered from the raids of the 
Teutonic knights. Restored by Casirnir the Great in 1.546, its 
commerce flourished, hut declined in the 17th century. By (he 
Treaty of Tilsit it became iiart of the grand due.In- of Warsaw. 
In 181,5 it was occupied by the Prussians, and was held by Prussia 
from 1S15 to icjtS, It fell again to German armies Sept. .5, ic;,5c), 
BROME, ALEXANDER (1620-66). EngliGi poet, wrote 
many drinking songs and satirical verses in favour of the Royal¬ 
ists and against the Rump. He iniblished in 1661 and j 

itthcr Poems, containing songs on various subjects, followed by 
a series of political songs, ballads, epistles, elegies and epitaphs, 
epigrams and translations. Izaak Walton wrote an introductory 
eclogue for this volume in praise of the writer, and his gaiety 
and wit won for him the title of the “English Anacreon” in 
Edward Phillips’s Theatrum Poetarum. Brome juiblished in 1666 
a translation of Horace, by himself and others, and was (he 
author of a comedy entitled The Cunnint^ Lovers (1654). He 
also edited two volumes of Richard Bronie’s plays. 

BROME, RICHARD (d. 1652). English dramatist, was orig¬ 
inally a servant of Ben Jonson, and owed much to his masier. 
The development of his plots, the strongly markecl characters, 
and the amount of curious information to be found in his work, 
all show Jonson‘s intluence. The relation of master and servant 
developed into friendship, and our know'ledge of Brome’s per¬ 
sonal character is chiefly drawn from Ben Jonson’s sonnet to 
“my old faithful servant and by bis continued virtue my loving 
friend, Mr. Richard Brome.” prefixed to The Northern Lns\e 
(1632), the play which made Broinc’s reputation. The relation 
of master and servant did not necessarily imply lack of education 
on Brome’s part; since Jonson expected his servant (.see Epigram 
Ul) to read “a piece of Virgil, Tacitus. Livy or some better 
book to his friends at .supper.” Brume’s genius lay entirely in 
comedy. He has left 15 pieces. Five New Playes (ed. by Alex. 
Brome. 165,5) contained Madd Couple Well Matcht (acted 
16.59'-'); Novella (acted 1632); Court Bee,<\er (acted 1632')- City ! 


Witt; The Darnoiselle or the New Ordinary. Five X<-w Playes 
(1659) included The En(;lish Moor, or The Mock Marriage; The 
Love-Sick Court, or The Amhitiaus Politique; Coveut Garden 
Weeded; The New Academy, or The Neiv Exchani^r; ami The 
Queen and Concubine. The Antipodes (acted 163S, pr, i().|o): 
The Spara^u.', Garden (acted 1635. pr. 1640); .1 Jovial! Crew, or 
the Merry Bee,e,ars (acted 1641, jx. 1652, revised in 1731 as an 
“opera”), and The Queenes Exchaniie (pr. i(’57V were luilclislu'cl 
sejiaratcly. He collabcirated with 'I'homa'^ Hcywoocl in The late 
Lancashire n'//f 7 /(’.s' (pr. (634). .1 Joviall Cre:c is generalh- cotj- 
sidered the best of these. It was the brnt play to be acted liefore 
the theatres were closed in 1642 b\- order of parliame nt. 

.SVc .\. W. Ward, History oj Kny,lish Ihamatic LitvYiiiurc, vo], iii, 
^jip. 125-1.11 (i8o(>), die article !\v Rev. Ronald Bayne in i'(i)>ihr!tii;r 
Ilislory oj Enylish Literature, vol. vi, where there is an admiraltle 
account of Bronie’.s work ; and E. K. R. Fau^l, Richard Pnnne (Halk. 
18S7). The Dramatic Works of Richard Brome . . . reprinted. 1S73, 
BROMELIACEAE, in botany, a family of Monocolylcdt'ns, 
confined to tropica! and subtropical America; it consists of about 
I (15 genera and 850 species. U imbides the pine:i])ple (q.v.) and 
also the .so-called Spanish moss, an epiphytic plant, wliii li hang.s 
in long gray lichen-like festoons from the bratuhes of trees, a 
native of Mexico and the southern Fhiited St;ites; the water 
reciuired is absorbed from the moisture in the air b>' \)eiuliar hairs 
w'hich cover the surface of the shoots. The ])laiUs are generally 
herbs with a shortened stem bearing a rosi'tte of leaves and a 
spike or panicle of (lowers. The>’ are dry-countrv plants i xi-ro- 
phytes) and for the most ii^tt epiplutic; the narrow leavi's ;ire 
protected by a thick cuticle, and have a sheath which eml)r;ices 
the stem and forms, with the sheaths of the other leaves of llu- 
rosette, a hasin in w-hich water colleds, with fragment,s of rotting 
leaves and the like. I’eculiar hairs are developed on the inmu' sur¬ 
face of the sheath by which the w-atc'r and dissolved substances 
are absorbed. The. leaf margins are often .siiiny, and the le:if 
j spines of Puya chilensis ari' used by the natives as fishhooks. 
Several s[iecies are grown as hothouse plants for the bright (olour 
of their flowers or flower brads, c,.t; , sjiecies of Tillandsia, Bill- 
hrr^ia, Aec hmea. See iilus. on ]>. 234, 

For the North .Xmerican species .see L. C. Smith, Bromeliact ue in 
North American Plora 19(2). 01-228 (19.(81. 

BROMFIELD, JOHN (i 770-1 S4() >. IkS. merchant, was 
liorn in Newburyport, Mass., on Ajiril 11. 1779. He was descended 
from Falward Bromt’ield who emigrated from England in 1675, 
sottlingin Boston, His early (‘duralion was received at home, and 
in 1792 be was enrolled as a pupil at tin' Dummer acadeni\- in By- 
lield. At 14 he received emi)lo\'ment in (he countinghoust' of Lar¬ 
kin and Hurd of Charlestown, followed by apprenliteship with sev¬ 
eral merianiile houses. In the spring of 1809 be was engaged as 
a,gent for 'I'lieodore Lyman, Sr., and sent to (fhina for a Near, en¬ 
trusted w-itb (onsiderable funds. Se\-cral European \-enlur(*s in the 
ni'xt few' yi'ars proved financial failures and in 1S13 Im returned 
to Itoston. A small eapilal accumulated during (he year in Caul on 
('hina, wa.s carefully invested and reiin'r-sted, occasionallv in 
rnamifarluring but mainlt' on the exchange. Bromfield belie\-e(l 
wealth to be a trust and distributed it liberally. His literary inter¬ 
ests led to a gift of $25,000 toward tlje founding of (he !)0''lc)n 
Athenaeum which became one of the outstanding jirivate libraries 
in the United States. At liis death liis proper!)' wa,'- vcilueil at 
more than $200,000. His w-ill directed (hat $110,000 c,if (his sum 
be distributed among a group of specified charitable insiilutions; 
$40,000 was divided equally between the Massachusetts (General 
ho.spital and the Mc Lean a.sylum; and $jo,ooo eac h was willed to 
the Massachusetts Eye and Ear infirmary, the Boston l-emale as) - 
lum, the Asylum for Indigent Boys, the Farm school at Thomp¬ 
son’s Island, the Asylum for the Blind, the Seaman’.^ Aid society, 
and Newburyport, the town of his birth. Brnmficdd died on Dec. 

9. iS49- 

BROMIDE, chemically, a compound of bromine with an ele¬ 
ment or an organic radical, or a salt of hyclrobromic acid, such as 
sodium bromide. Various bromides are of value in medicine, 
especially potassium bromide which is extensively used as a car¬ 
diac and cerebral depressant. From (he a[)plication of the term 
bromide in the sense of a nerve 'Sedative h;is arisen the rnlloquial 
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meaning of a bromifl(' as a platitiule; a prrson whose inane con 
versation bores excessively is called fcroinidii. 

BROMINE, a deef) red, liquid, non-nietallir, element of the 
halo|2:en prouj^. which takes its name from its pungent unplcasan 
smell a stench), it was first recoi^nized as an elemeni 

and isolated by A. j. Balard in from the salts in the water; 

of the Mediterranean. It has the .symbol Hr, the atomic nurnbei 
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.35. and the atomic weiKht 7<)-(j2. Bromine does not occur in 
Hid ore in the uiucnubmed condition, but in comliinalion with 
various mc-tals is very widc-ly but siTarinf^ly distributed. Potas¬ 
sium, sodium and ma>;nesium bromides are found in mineral 
waters, in river and sea-water, and occasioncdly in marine jdants 
and animals. Its chief commerci.d sources are (he salt de[K)sits at 
Stassfurt in Prussian Saxony, in which majmesium bromide is 
found associated with various cldoridt's, and the Icriiies of Michi¬ 
gan, Ohio, Pennsylvania and West N'irginia, U S A.; a scheme is 
being dc'\'elope(l lor the extraction of bromides from the Dead 
Sea ( ic^-’’; )- 

Manufacture, —'Ilu' chief centre's of the bromine industry are 
Stassfurt and the central district ot Michigan. It is manufactured 
from the magiu'sium liromide conlained in "bittern'’ (the mother 
liciuor of tiu; s;dt industry), Ity two processes, the continuous 
and the' pt'riodic. The' continuous process dc'jTe’Ucls upon the 
elecomposilion of (he Icromide by chlorine, which is generated in 
sfucial stills. A regular curreni of chlorine mixed with steam is 
Ic'd in* at the bottom of a tall tower hlled with broken bricks, 
and (ht-re mec'ts a descending stream of hot bittern: bromine is 
hberaied and is swept out of the tower together with some 
chlorine', by (he current of steam, and then condensed in a worm. 
Any uiuondensed bromine' vapour is absorbed by moi.st. iron 
borings, .ind the resulting iron bromide is used for the manufac¬ 
ture of potassium bromide. Commercial bromine is rarely pure, 


the chief impurities present in it being chlorine, hydrobrornic 
acid, and bromoform. It is usually purified by repeated shaking 
with potassium, calcium or ferrous bromide, and sub.sequenl 
redistillation, a process which removes the chlorine and a part 
of the other impurities. 

Properties.—Bromine at ordinary temperatures is a mobile 
lifjuid of fine red colour, which appears almost black in thick 
layers. It boils at so'C., forming a dec'p red vapour, which 
e.xerts an irritating and directly [loisonous action on the res¬ 
piratory organs. It solidities to a dark brow'n solid which melts 
at -7-3'^C. Its si»c‘cif)c gravity is 3188^8 (f ), latent heat of 
fusion 16185 calories, latent heat of \ apori/ation 45-6 calories, 
sjiecific heat 0-1071. Its projicrties are altered to a remarkable 
clc'gree by prolonged drying: a spec imeii which had been dried lor 
eight years nu'lted at —4 5''C. and boiled at 118'^C ., a rise of 
60 degrees (H. B. Baker) i.srr Dkv.vkss, Ciikmical). Bromine 
is soluble in vvatc'r, to the extent ol 3 grammes of bromine 
per 100 grammes of solution at 15'C'., the solubility being slightly 
increased by the {irc'sencc of potassium bromide. The solution 
is of an orange-red colour, and is quite permanent in the dark, 
but on exposure to light, gr.idually liccomes colourless, ow'ing to 
decomposition info hydrobrornic acid and oxygen. By cooling 
(he acpieous solution, hyacinth-red octahedra of a crystalline 
hydrate of compo.sition Bro ioHT) are obtained (Bakhuis Rooze- 
)Oom). Bromine is soluble in chloroform, alcohol and ether. 

Its chemical properties arc in gc'iieral intermediate belwenm 
lho.se of chlorine and iodine; thus it rc'ciuires the presence of a 
atalytic agent, a fairly high tempera!ure, or actinic light to bring 
bout its union with hydrogc'n. It does not combine directly 
with oxygen, nitrogc'ii -or carbon. With the other c'lc'inerits it 
unites to form bromides, often wnlh explosive violence; phos- 
)horus detonates in lic|uid iTromine and innarnes in the vapour; 
'ron is occasionally u.sed lo absorb bromine' vapour, ])otas.sium 
reacts energetically, but sodium rc'cjuires to be healed to 20o"C. 
'I'he chief use of bromine in analytical chemistry is basc'd uj)on 
oxidizing action of bromine water. Biomine and bromine 
Aatcr both bic'ach organi< colouring mailers. Bromine is used 
'xtc'iisivcly in organic chemistry as a substituting and oxidizing 
igent, and also for the preparation of addition compounds. It 
is usc'd in the liquid form, in vapour, in solution, and in the 
)resencc of the so-callc'd "bromine carriers" (.sec bc'low ). The 
olvents in wliich bromine is employed arc usually ether, chloro- 
)rm, acetic acid, hydroc hloric acid, carbon bisulphide or water. 
The choice of .solvent and of other conditions is important, for 
he velocity of the reaction and the nature of the product may 
,’arv according lo the solvent used, or according to whether the 
eaction is conducted in sunlight or not. The action of bromine 
s sometimes accelerated by the use of compounds which behave 
alalytically, the more im{)ortant of thc'se "carriers" being iodine, 
ron, ferric chloride, ferric bromide, aluminium bromide and phos- 
)horus. For oxidizing purposes bromine is genc'rally employed in 
iqueous and in alkaline solutions, one of its most important 
ipplications being by Emil Fischer, in his rc'searches on the 
ugars. The most important determinations of the atonric weight 
)f bromine are those of G. B. Baxter based on the ratios Ag: 
AgBr, and AgCFAgBr; and of P. A. Guye and E. Moles, based 
)n the density of hydrogen bromide. 

Hydrobrornic Acid. —This acid, HBr, the only compound of 
lydrogcn and bromine, is in many respects similar to hydrochloric 
icid, but is rather less stable. It may be prepared by passing 
hydrogen gas and bromine vapour through a tube containing 
heated platinum spiral. It cannot be prepared with any degree 
of ])urity by the action of concentrated sulphuric acid on 
romides, since secondary reactions take place, leading to the 
iberation of free bromine and formation of sulphur dioxide. The 
jsual method employed for the preparation of the gas consists 
n dropping bromine on to a mixture of amorphous phosphorus 
and water, when a violent reaction takes place and the gas is 
•apidly liberated; an aejueous solution may be obtained by passing 
ulphuretted hyilrogen through bromine water. At ordinary 
emperatures hydrobrornic acid is a colourless gas which fumes 
strongly in moist air, and has an acid taste and reaction. It can 
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be condensed to a liquid, which boils at — 08-7'’C. (under a pres¬ 
sure of 700 mm.), and, by still further cooling, gives colourless 
crystals which melt at — 8S-5"'C. It is readily soluble in water, 
forming the aqueou'^ acid, which when saturated at o^’C. has a 
specific gravity of 1-78 and contains 82-02% HBr. When boiled, 
the aqueous acid loses either acid or water until a solution of 
constant boiling point is obtained, containing 48(0 of the aiid 
and boiling at i26°C. under atmospheric pressure; should the 
pressure, however, vary, the strength of the solution boiling at 
a constant temperature varies also, ilydrobromic acid is one of 
the “strong” acids, being ionized to a very large extent even in 
concentrated solution, as shown by the molecular conductivity 
increasing by only a small amount over a wide range of dilution, j 
Bromides.—Ilydrobromic acid reacts with metallic oxides, 
hydroxides and carbonates to form bromides, which can in many 
cases be obtained also by the direct union of the metals with 
bromine. As a class, the metallic bromides are solids at ordinary 
temperatures, which fuse readily and volatilize on heating. The 
majority are soluble in water, the chief exceptions being silver, 
mercurous, palladous and lead bromides; the last is, however, 
soluble in hot water. They are decomposed by chlorine, with 
liberation of bromine and formation of metallic chlorides; con¬ 
centrated sulphuric acid also decompo.ses them, w'ith formation 
of a metallic sulphate and liberation of bromine and sulphur 
dioxide. The non-metallic bromides are usually liquids, which 
are readily decomposed by water, ilydrobromic acid and its 
salts can be readily detected by the addition of chlorine water 
to their aqueous solutions, when bromine is liberated; or liy 
warming with concentrated sulphuric acid and manganese dioxide, 
the same result being obtained. Silver nitrate in the presence of 
nitric acid gives with bromides a pale yellow precipitate of silver 
bromide, AgBr, which is sparingly soluble in ammonia. For their 
quantitative determination they are precipitated in nitric acid 
solution by means of silver nitrate, and the silver bromide is well 
washed, dried and weighed. 

Acids. —No oxides of bromine have been isolated, but three 
oxy-acids are known, viz., hypobromous acid, HBrO, brornous 
acid, HBrOa, and bromic acid IIBrOa. Hypobromous acid is 
obtained by shaking together bromine water and jirecipitated 
mercuric oxide, followecl by distillation of the dilute solution 
w vacuo at low temperature (about 40°C.). It is a very unstable 
compound, breaking up, on heating, into bromine and oxygen, 
d'he aqueous solution is light yellow in colour, and possesses strong 
bleaching properties. Bromic acid is obtained by the addition 
of the calculated amount of sulphuric acid (previously diluted 
with water) to the barium salt; by the action of bromine on the 
silver salt, in the presence of water, sAgBrOa j ^Bro j .tlFC.) 
= 5 AgBr-f- 6 HBr 0 . 3 , or by passing chlorine through a solution 
of bromine in water. The acid is only known in the form of its 
aqueous solution; this is, however, very unstable, decomposing 
on being heated to ioo‘’C. in water, oxygen and bromine. By 
reducing agents such, for example, as sulphuretted hydrogen and 
sulphur dioxide, it is rapidly converted into hydrobromic acid. 
Hydrobromic acid decomposes it according to the equation HBrO., 
-l-5HBr=3HaO-(-3Br8. Its salts are known as bromates, and 
are as a general rule with difficulty soluble in water, and decom¬ 
posed by heat, with evolution of oxygen. Bromine forms com¬ 
pounds with fluorine (BrF2) and iodine (IBr), but only a series 
of mixed crystals with chlorine. 

Applications. —^The salts of bromine arc widely used in pho¬ 
tography, especially bromide of silver. In medicine it is largely 
employed in the form of bromides of potas.sium, sodium and 
ammonium, as well as in combination with alkaloids and other 
substances. 

Medicinal Use. —Bromide of potassium is the safest and most 
generally applicable sedative of the nervous system. Whilst very 
weak, its action is perfectly balanced throughout all nervous 
tissue, so much so that Sir Thomas Lauder Brunt on has suggested 
its action to be due to its replacement of sodium chloride (com¬ 
mon salt) in the fluids of the nervous system. Hence bromide 
of potassium (or bromide of sodium, which is possibly somewhat 
safer still though not quite so certain in its action) is used as a 


hypnotic, a.s the standard an.iphrodisiac, as a si-dative in mania 
and all forms of morbid mental excitement, and in hyperaesthesia 
of all kinds. Its most striking siucess is in epilepsy, for which 
it is the specific remedy. It may be given in do.se.s of from 10 
to 50 grains or more, and may be continued witliout ill eUeci for 
long periods in grave cases of e})ilepsy {i^riDid uial). Of the 
three bromides in common use the potassium salt is the mo.st 
rapid and certain in its action, but may liepress the heart in 
morbid states of that organ; in such cases the sodium salt (of 
which the base is inert ) may be employed. In whooping-cough, 
when a .sedati\'e is required but a stimulant is also indicated, 
ammonium bromide is often invalual)!e. The conditions in which 
bromides are most frequently used are insomnia. e{)ilepsy, 
whooping-cough, delirium tremens, asthma, migraine, l.arc’iigis- 
mus stridulus, the symptoms often attendant upon the climacteric 
.n women, hysteria, neuralgia, certain nervous disorders of the 
heart, stryclmine poisoning, nymiahomania and spermatorrhoea. 
Hydrobromic acid is often used to relieve or inevent the headache 
and singing in the ears that may follow the administration of 
quinine and of salicylic acid or salicylates. 

BROMLEY, SIR THOMAS (English judge 
born in Staffordshire in 1530, was educalial at Oxford and i ailed 
to the bar at the Middle Temple, 'rhrough family influence and 
the i)atronage of the lord keeper. Bacon, he made w'ay in his ]>ro- 
fession, becoming recorder of London in isot), and solicitor-gen¬ 
eral (1561;). He sat in parliament successively for Bridgnorth, 
Wigan and Guildford. In 1570 he W'as made lord chainellor. As 
an equity judge he showed profound knowledge; Shelley's case 
{(J.v.) is a landmark in Kngli.sh law. He presided at the trial of 
Mary, queen of Scots (158O), but the strain proved too much for 
his strength, and he died on April 12, 15S7, and was buried in 
Westminster Abbey. 

.SVe Foss, Lives of the Judges (1848-C4); J. Campbell, Lives of the 
Lord Chancellors. 

BROMLEY, municipal and parliamentary borough of Kent, 
England, lol mi. S.S.IC. of London by the S.R. I’op. (1938) 
59,470. Area 10.2 sq.mi. It lies on high ground north of the small 
River Ravensbourne in a well-wooded district and is a favour¬ 
ite residential locality for those whose busine.ss lies in London. 
There are 492 ac. of public open .spaces in the borough. The for¬ 
mer palace of the bishops of Rochester (now a school) was erected 
in 1777. The manor belonged to this si^e as early as the reign of 
I'Thelbcrt. In the gardens is a chalybeate spring known as St. 
Blaize’s well, which was in high repute before the Reformation. 
I'he church of St. Peter and St. Paul, mainl>- Perpendicular, 
with a Norman font, was destroyed in World War II, except 
for the tower. Bromley college wa.s founded by Bishop War¬ 
ner in 1666 for “twenty ix)or widows of loyal and orthodox 
clergymen.” In the vicinity of Bromley, Bickley is a .similar 
residential township, and Hayes Common a favourite place of 
excursion. 

Bromley was incorporated in 1903. The parliamentary borough, 
formed in 1918, includes the borough of Beckenham and the 
urban district of Penge and returns one member. 

BROMPTON, a south-western district of London, England, 
in the south-east of the metropolitan borough of Kensington. 
Brompton road, leading south-west from Knightsbridge, is con¬ 
tinued as Old Brompton road and Richmond road, to join Lillie 
road, at which point are the Metropolitan District and Southern 
Railway stations of West Bromiiton. Brompton Oratory, the Im¬ 
perial institute, the Victoria and Albert museum, the Inqx'rial 
College of Art, the Natural History mu.seum, the Impi-rial Science 
museum, the Imperial College of Science and 'IVchnology, the 
offices of the University of London, the Brompton consumption 
hospital and the West London or Brompton cemetery arc in¬ 
cluded in this district, which is mainly occupied by residences, 
{See Kensington.) 

BROMSGROVE, urban district, Worcestershire, England, 
12 mi. N.N.E. of Worce.ster, with a station i mi. from the town 
onthc Bristol-Birmingham L.M.S. line. Pop. (1938)23,540. Area 
14.5 sq.mi. It lies in an undulating district near the foot of the 
Lickey hills. The railway toward Birmingham here ascends for 2 
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mi. the .steepest ttr;i(lient (i in 37; in England over such a dis- 
i.im e. There remain several {)icture.sque halt-timbered houses dat- 
int,' from 1572 and later. The chur( h of St. John, mainly Perixjn- 
di( ular in date, is plac ed above the town. There is a well-known 
grammar school, founded by hblward VI, and an open air school 
for c ripj>led children. l 5 roms/.;rove is a market town, but there are 
manufactures, c.^., of nails and Ijuttciiis. The river Salwar|)e 
v\()rks a numlam of mills in the neighbourhood. Near the towai 
are L.M.S. railway carriage works. 

BRONCHIECTASIS f.svc also Ri.si'tratory System, Dis- 

l Asi.s of ), dilalalion of the bronc hi, a condition occurring in many 
(!is! a>es of the lungs. P.ronchitis, both acute and chronic, chronic 
[•(leurnonia and phthisis, acute pneumonia and broncho-pneu- 
nmnia, may all leave after them a bronchiectasis whose position 
Is determined by the jjrirnary lesion. Other cau.ses are tracheal 
and bronchial obstruction, as from the prc'ssure of an aneurism, 
new growth, etc. It is chietly a disease of middle age, but may 
occur in debilitated childrc-n after measlc's, whooping cough, etc. 
The dilatation is cylindrical or saccular, and the medium and 
smallcu- sized tubes are generally affectcal, excejft where the cause 
is mec hanical. The' affec tion is usually of one lung only. Emphy¬ 
sema is a vc'ry common ac c orniianiment. Cough is paroxysmal, 
and though severe is intermittent, the patient being entirely free 
lor many hours at a time, 'riie c'ffect of posture is great. If 
the patient lie on the aftected side, he may be free from cough 
the whole night, but if he turn to the' sound side', or if he rise and 
bend forward, he brings 141 large (|uaritities of foetid bronchial 
sc'cretion. Whe-re the dilatation is .saccular it may comc' up in 
such cjuantities and with so much suddenness as to gush from the 
mouth, W’hc'U the* disease' has lasted long, clubbing of lingers and 
toes is common, d'he diagnosis betw'een this condition and a 
tubc'rc uloLis cavity in the lung is often very difficult. Often the 
jiatient’s condition can be greatly alle\’iated. Creosote vapour 
liatlis are emini'nll>’ salisfactory. A mechanical treatment much 
rc'c omme-nded by some of the Cc'irnan physicians is that of forced 
expiration and, more recently, surgical drainage of the cavities 
ha'' bc'C'n ado[)tecl. 

BRONCHITIS, the name given to inflammation of the 
mucous membrane of the bronchial tubes ('.vcc Respiratory Sys¬ 
tem, Anatomy of). '.Kwo main varic-ticcs occur, sjiecilic and non¬ 
specific. The bronchitis met w’ith in typhoid fever and diphtheria, 
influenza, mc'asles, pneumonia, due to the micro-organisms caus¬ 
ing these di.seasc's, is specitic; that which results from extension 
from above, or from chemical or mechanical irritation, is non- 
specilic. It is convenic'iit to describe it, however, under the 
clinical divisions of (HuIc and ckrunic bronchitis. 

Acuh' hroru/iitis generally arises as the result of exposure to 
cold, particularly if accompanied with damp, or of sudden change 
from a heated to a cool atmosphere. The symptoms vary accord¬ 
ing to the severity of the attack, i.e., according to the extent to 
whicli the inll.nnmatory action spreads in the bronchial tubes. 
The disc'ase usually manifests itself at first as a common cold 
with fevcrishne.ss and general constitutional disturbance. A 
short, painful, dry cough, rapid and wheezing re.spiration, a feel¬ 
ing of rawiu'ss and jiain in (he throat and behind the breast bone, 
and of oitprc'ssion or tightness throughout the chest, mark the 
early stages of the disease. If the smaller bronchi are involved 
cxiensivel}', dvsiinoea is severe. 

.\fter a few days exixxtoration accompanies the cough, at first 
scanty,and viscid or frothy, but soon becoming copious and muco¬ 
purulent. In general, after free cxj)cctoration has been established 
the more urgent and jiainful synqitoms abate; and though the 
cough may persist for three or four weeks, the patient is ulti¬ 
mately restored to health. 

The case is different when inflammation spreads into, or prima¬ 
rily affects, the minute rarniluations of the bronchial tubes in 
immediate relation to the air-ci'lls of the lungs', giving rise to 
capillary bronchitis or broncho-pitcumonia (see Respiratory Sys¬ 
tem, Diseases of and Pnevmonia). When this takes place the 
symptoms already detailed are intensified, and the fiatient’s 
life is in danger. The feveri.shne.'-s and restlessness increase, the 
coimh beconus incessant, the respiration extremely rapid and 


laboured, the nostrils dilating wath each effort, and evidence of 
impending suffocation appears. The surface of the body is pale 
or dusky, the lips are livid, while breathing becomes increasingly 
difticult, and is attended with suffocative paroxysms which render 
the recumbent po.sturc impo.ssiblc. Unless speedy relief is obtained 
somnolence and delirium set in and death ensues. 

Acute bronchitis must at all times he looked upon as a serious 
ailment. It is pre-eminently dangerous at the extremes of life, 
and it is one of the most fatal diseases of tho.se periods. 

Bronchitis is often very severe in alcoholic persons, in those 
who suffer from any disease affecting directly or indirectly the 
resjiiratory functions, such as consumption or heart disease, and 
in thildren who are or have been suffering from rnea.sles and 
whooping-cough. 

One .source of danger in bronchitis is collapse of the lung. 
Occasionally a branch of a bronchial tulie becomes plugged with 
secretion, and the area of the lung to which this branch conduits 
ceases to be inflated on inspiration. The small quantity of air 
imjirisoned in the piortion of lung gradually is absorbed, but no 
fresh air enters, and the part collaii.ses and becomes solid. In- 
crea.scd difficulty of breathing is the result, and where a large 
[lorlion of lung is affected by the plugging of a large lironchus. a 
fatal result may rapidly follow, especially in children. 

Treatment. —In mild cases wairmth, light diet and diluent 
drinks alone are necessary. In severer cases expectorants, per¬ 
haps with the addition of a little ojiiatc if pain he .severe, may be 
reijuired. In children, however, ujiium must be given with the 
greatest caution because of their extreme sensitiveness to this 
drug. Not a few “soothing mixtures” eontain ojiium in quantity 
suflicient to be dangerous when administered to children. In 
addition fomentations and inhalations art' often of use. 

When the bronchitis is of the caiiillary form, the great object 
is to maintain the patient’s strength, and secure exjuil.sion of the 
morbid secretion from the fine bronchi. In addition to other 
remedies stimulants are called for from the first, and should the 
tough be ineffectual in relii'ving the bronchial tubes, the adminis¬ 
tration of an emetic dtise of .sulphate of zinc may produce a good 
efit'ct. It may be necessary to administer oxygen. 

During the whole course of any attack of bronchitis attention 
must be paid to nourishment of the patient; and during the sub- 
.s('(|uent convalescence, particularly in elderly persons, tonics and 
stimulants may have to be pre.scribcd. 

Chronic bronchitis may arise as the result of repeated attacks 
of the acute form, or it may e.xist altogether independently. It 
occurs more freijuently among persons advanced in life than 
among the young, although no age is exempt from it. The usual 
history of this form of bronchitis is that of a cough recurring 
during the colder seasons of the year, and in its earlier .stages, 
lieparting entirely in summer, so that it is frequently called “win¬ 
ter cough.” In many persons subject to it, however, attacks are 
ajit to be excited at any time by very slight causes, such as 
changes in the weather; and in advanced cases of the disease the 
cough is seldom aitogelher alisent. The symptoms and ausculta¬ 
tory signs of chronic bronchitis arc on the whole similar to those 
pertaining to the acute form, except that the febrile disturbance 
and pain are much less marked. The cough is usually more 
troublesome in the morning than during the day. There is free 
and copious expectoration, and occasionally this is so abundant 
as to con.stitute bronchorrhoea. 

Uhronic bronchitis leads to alterations of structure in the 
affected bronchial tubes, their mucous membrane becoming thick¬ 
ened or even ulcerated, while occasionally permanent dilatation 
of the bronchi takes place, often accompanied with profuse foetid 
exiiectoration. In long-standing ca.ses the nutrition of the lungs 
becomes impaired, and dilatation of the air-tubes {emphysema) 
and other complications resylt. giving rise to breathlessness. 

Chronic bronchitis may arise secondarily to some other ail¬ 
ment, especially Bright’s disease and heart disease. The influence 
of occupation is seen in the frequency in which persons follow¬ 
ing certain employments suffer from chronic bronchitis. The 
inhalation of vegetable dust is very liable to produce bronchitis 
through the irritation produced by the dust particles and the 
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growth of organisms carried in with the dust. Consequently, 
millers and grain-shovellers are especially liable to it. while next 
in order come weaxers and workers in cotton factories. 

The treatment to he adopted in chronic bronchitis depends 
upon the severity of the case, the age of the patient and the pres¬ 
ence or absence of complications. Tonics with cod-liver oil will 
be found advantageous. In those aggravated forms where the 
slightest exposure to cold air brings on fresh attacks, conlinement 
to a warm room or removal to a more genial climate during the 
winter months is indicated. 

BRONCHOTOMY, a medical term used for a surgical in- 
cisiort into the throat; now su])t'rseded by the terms laryngotomy, 
thyrotomy and tracheotomy, which indicate more accurately the 
place of incision. 

BRONCO, usually incorrectly spelt liKONcno (Spanish for 
rou^/i), an untamed horse, especially in the United States, a 
mustang. 

BRONGNIART, ADOLPHE THEODORE (1801-1876). 

French liotanisi, son ol the geologist Alexandre Brongniart, was 
horn in Paris Jan. 14, i8ot. In 1831 he became assistant to R. L. 
Desfontaines at the Musec d’llistoin* Naturelle, and two years 
later succeeded him as profes.sor, a position he continued to hold 
until his death Feb. 16, 1876. Hrongniart’s paper on the classifica¬ 
tion and distribution of fossil plants (1822) was followed by 
others bearing chiefly upon (he relation between extinct and exist¬ 
ing forms. His important ‘‘Prodrome” (contributed to (he Grand 
Dictiunnuirc d'Hi.st. Nat., 1828, t.lvii. ) brought order into chaos 
by a classification in which the fossil plants were arranged, with 
remarkably correct insight, along with their nearest living allies, 
and which forms the basis of all subseipient progress in this di¬ 
rection. It is of especial botanical interest, because, in accordance 
with Robert Brown’s discoveries, the ('ycadeae and Coniferae 
were placed in the new group Plumcrogamcs f’ymnospcrmcs. In 
this hook attention was also directed to the succession of forms 
in the various geological periods. His great Ilistoire des vt’fi<'taux 
fassilcs, which itself was not destined to be more than a colossal 
fragment, was published in succe.ssive parts from 1828 to 1837. 
His other important palaeontological contributions are his ob.ser- 
vations on the structure of Sigillaria (Arch. Mus. Hist. Nat. i., 
1839) and his researches on fo.ssil seed.s, of which a full account 
was published posthumously in 1880. 

His memoir “Recherches sur la generation et Ic devclop|x*ment 
cle Fembryon des Phanerogames” (Ann. Set. Nat. xii., 1827) con¬ 
tains the first valuable account of the development of the pollen; 
as also a description of the structure of the pollen-grain, the con¬ 
firmation of G. B. Amici’s (1823) discovcr>’^ of the pollen-tube, the 
confirmation of R. Brownls views as to (he structure of the unim¬ 
pregnated ovule (with the introduction of the term “sac em- 
bryonnaire”). It shows how nearly Brongniart anticipated Amici’s 
.subsequent (1846) discovery of the entrance of the pollen-tube 
into the micropyle, fertilizing the female cell. 

His .systematic work is represented by a large number of papers 
and monographs, many of W'hich relate to the flora of New ( 7 ale- 
donia; and by his Pnmneration des f^enres dc plantcs adtivres 
an Mushim d’Histoirc Naturelle de Paris (1843, ed. 2, 1850), 
which is a landmark in the history of classification in that it 
forms the starting-point of the system, modified successively by 
A. Braun, A. W. Eichler and A. Engler, which is now adopted in 
Germany. With J. V. Audouin and J. B. A. Dumas, his future 
brothers-in-law, he established the Annales des Sciences Natu- 
relles in 1824; he also founded the Socicte Botanique de France 
in 1854. and was its first president. 

For accounts of his life and work sec Bull, de la Soc. Geol. de France 
(1876), and La Nature (1876) ; the Bulletin de la Soc. Bot. de France 
for 1876, vol. xxiii., contains a list of his works. 

BRONGNIART, ALEXANDRE (1770-1847), French 

mineralogist and geologist, son of the eminent architect who de¬ 
signed the Bourse and other public buildings of Paris, was born 
in that city, and became professor of natural history in the College 
des Quatre Nations. In 1800 he was made director of the Sevres 
porcelain factory, a post which he retained to his death. In his 
hands Sevres became the leading factory in Europe, and the re¬ 


searches of an able band of assistants enabled him to lay the 
foundations of ceramic chemistry He succeeded Haiiy as pro¬ 
fessor of mineralogy in the Museum of Natural History; but he 
did not confine himself to mineralogy, for it is to him that we 
owe the division of reptiles into the four orders of Saurians, 
Batrachians, Chelonians and Ophidians; and tossil as well as 
living animals engaged his attention. His Traitc i/c.v arts erra- 
miqites (1844) i.s a classic. 

Hronuniart was also the coafljutor of Cuvier in the admirahle E.ssai 
sur la gt'D^ruphif fniueraln^ique ihs rnvirotis dc rads (iSi i ), ,)n,finally 
published in Ann. Mus. Hist. Nat. (iSoS), \i. 

BRONN, HEINRICH GEORG (1S00-1S02). German 
geologist, was born on March 3, 1800, at Zii'gelhausen near Heidel¬ 
berg. He took his degree as doctor of medicine at Heidelberg in 
1821, and in the following year was aiipointed jirufessor of natural 
history. His great work, Lethaea Gtoy,)iostica (2 vols,, Stutt¬ 
gart, 1834-38; 3rd ed., with F. Riimer, 3 vols., 1851-^6). has 
been regarded as one of the foundations of German stratigraphical 
geology. Of his Handhiich einer Geschichte der Nat nr ( i,S4i scq. t, 
the third part included his famous Jnde.t Palaeontoloyun.s. He 
died at Heidelberg on July 5, 18O2. 

BRONSART VON SCHELLENDORF, PAUL (1S32- 

i8gi ), PriLssian general, was born at Danzig on Jan. 25, 1S32. 
He entered (he Prussian Guards in 1840. During the war of 1870 
he was chief of a section on the Great General Staff, and con¬ 
ducted the preliminary negotiations for the surrender of (he 
French at Sedan. As minister for war (1883-8(1) he carried out 
many important reforms in the Prussian army, in particular the 
introduction of the magazine rifle. He was appointed in i88() to 
command the Ist Army (airps at Kdnigsberg. He died on June 23, 
i8()i, at his estate near Braunsberg. Bronsart’s military writings 
include two important works: Pin Riickhlick anf die tahtischen 
Rikkblicke (2nd ed., 1870), a pami»hlet written in rejily to Caj)- 
(ain May’s Tactical Retrospect oj iSoo; and Der Dietist des Gen- 
eralstabes im Frieden und im Krieye (1st ed., 1876; 3rd ed., re¬ 
vised by General Meckel, 181)3; ed. by the tiuthor’s .son, 
Major Bronsart von Schellendorf, 1004 ), a comprehensive treatise 
on the duties of the general st.aff. The edition of j 8()3 was trans¬ 
lated into Fhiglish and issued officially to the British army as The 
Duties of the General Staff. Major Bronsart’s new edition of 
TO04 was re-i.ssued in English by the general staff, under the same 
title, in 1005. 

BRONTE, CHARLOTTE (1816-1855), EMILY (1818- 
1848) and ANNE (1820-1840), English novelists, were the 
children of Patrick Bronte, an Irishman, who W'as Imrn at Ems- 
dale, Co. Down, on March 17, 1777. His paternal name was 
Brunty,.hut this he changcal wdien he came to England. Although 
the son of humble parents, he had saved sufficient by the age of 
25 to support him at Cambridge, and he entered St. John’s college 
in 1802; then, on taking his degree four years later, he became 
curate of Wethersfield, Essex, At Hartshead-cum-Clifton, York¬ 
shire, where he had afterwards accepted a curacy, he married 
Maria, daughter of Thomas Branwell of T’enzance, in 1812. She 
was a woman of delicate constitution, and died of cancer on Sept. 
IS, 1821, the mother of six children. Hartshead was the birth¬ 
place of her elder daughters, Maria (1813-1825) and Elizabeth 
(1814-1825); then when the family had movecl to Thornton in 
the same county, Charlotte was born on Aiiril 21, 1816, Patrick 
Branwell in 1817, Emily Jane in August, 1818, and Anne in 
March 1820. Three months after Anne’s birth, her father ac¬ 
cepted the living of Haworth nine miles from Bradford, where he 
remained as rector for the rest of his life. 

On the death of Mrs. Brontii, her husband invited his sLstcr-in- 
law, Elizabeth Branwell, to live' with his family at Haworth and to 
care for the children. She taught them the simple arts, but 
took her meals apart and had but slight inlercour.sc* with them. 
Branwell was educated by his father, but the latter, again, was 
of eccentric personality. A man of more than average intelligence 
(he was the author of two volumes of verse and other works) 
and undoubtedly fond of his six children, yet he was unsocial in 
his habit.s, livdng, even taking his meals alone, in his study. Thus 
the children were left very much to themselves in the bleak moor- 
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land rectory. Most of (heir time was spent in reading and in 
{orniiosition, varied with walks over the moors; and their output 
of yoiilhful literature was enormous. In the course of 15 months, 
before slie was 15 year.'- of age, Charlotte was responsible for 23 
“novels” alone, .and in the.se writings, though they arc of no 
intrinsic value, there is ample evidence of the astoni.shing pre¬ 
cocity disiilayed by the young family. 

'Idle children were c-ducated, during their early life, at home, 
except lor a .single year whicdi Maria. Elizabeth, Charlotte and 
I'hniiy spent in the- Clc-rgy I taught ces’ scliool a! Cowan’s Hridge. 
Here thcr fees were extremely low. and tlie food was correspond¬ 
ingly bad, while the- discipline was unpardonably harsh. The 
horrors experienced at C'owan's bridge w’ere afterwards depicted 
by Cliariotte in Jaiu' Eyrr, the* name of the school being dis- 
gui.sed as “Lowood but in this terrible picture it is necessary 
to allow for some exaggeration. In 1831 Charlotte was sent 
to Miss Margare t Wnolcr’s school at Roe Plead, Dewsbury, where 
she improved her drawing, French and composition; a year later, 
she reti’niecl home to assist in the instruction of her sisters. Al¬ 
though her shyness and reserve, her ignorance in some dircction.s 
and her precocity in othi'rs, were noted by her school companions 
at Roe Head, this year of her life wais a happy one, and bore fruit 
in the lasting Iriendships which she made with Mary Taylor and 
Idlen Nussey; her c (irresporidence with Mi.ss Nus.scy, indeed, 
wiiich cunlinueci until her death, has [irovided much of what we 
know of lier life. The next three years at Haworth, varic.-d with 
visits to one or other of these tw'o friends, were spent in reading 
and composition; but linancial consideralicctis, and especially the 
tost of supporting branwell, persuaded her in 18,^5 to become 
governess with Mi.ss Wooier, whose school, a year later, was re¬ 
moved to Dewsbury. Emily, atcotniianying her as a pupil, suffered 
Iroin liome-sic knt'ss and remained only three months; her place 
was then taken by Anne. 

Whem Cliariotte ridurned, on account of ill-health, to Haworth 
in 1838, she retc-ived an oiler of marriage from Ellen Nu.ssc,-y’s 
brother Henry, who was a clergyman, but this proposal, and a 
second one from a curate named Bryce, she refu.sed. Her opinion 
of curates, wliom iii one |)lace she dccscribes as “a .self-seeking, 
vain and empty rate,” was singularly embittered e.specially in 
view of her marriage later on. At this time her literary en- 
di'avours were somewhat dainiied by a letter which she received 
from Soullu'y; she had sent liim some manuscripts'for his opinion, 
and his reply discouraged her. It was neces.sary to supplement the 
family income, and Charlotte made new plans. After serving 
for some months as nursery governess to the .Sidgwicks of Stonc- 
gappe and to the W hites of Rawdon, Yorkshire, it occurred to her 
that she might attain to a greater independence if she herself 
possessed a school. Her aunt agreed to linance this experiment, 
and Charlotte profiosed to visit the Continent in order to acciuire 
a m<n-e Ihorongh knowledge of modern languages; early in 1842 
she went with Ivmily to Brussels as pupil in the Bensionnal Heger. 
The talent di.splayecl by both his English .students brought them 
to tfie special notice of the princii)al teacher, Constantin Heger, 
who wxis a man of unusual perception, and in who.se hands they 
rajiidly acciuired a mastery of the language. After eight months, 
however, llu'ir studies were abruptly cut short by the death of 
their aunt on Del, co, 1842, iincl they both returned to England. 
Chtirlotte was on tlu* whole htippy in Brussels, but Emily pined 
for home and for the wild moorland air. Vet it seems clear that 
in Brussels, reserved as she was, Emily was better appreciated 
than C'harlolle. Her passionate nature was more ea.sily under¬ 
stood than Charlotte’s decorous temperament. Elizabeth Branwell 
bec|ut‘athcd to her nieces a sum which carried a certain inde¬ 
pendence with it, and. discarding the plan to found a school out¬ 
side, the .sisters now decided to take pupils at their father’s house. 
Charlotte, however, in ordc-r to |)erfcct her knowledge of French, 
accepted an invitation from ^E Heger to return as instructress to 
Brussels, and the whole of 1843 she spent abroad. This year W'as 
not a haftpy one for ner. She was lonely and grew depressed, her 
strong rriigious coiuictions were upset in a Roman Catholic coun¬ 
try, while there' is reason to believe that Mine. Heger became : 
jealous of her. 'I'liut the latter was unjust in her suspicions can I 


hardly be questioned. Certainly the letters which Charlotte sent 
her master after she had left Brus.scis finally, indicate a profound 
and moving attachment to him. but on the other hand there is 
not the slightest reason to suppo.se that M. Heger felt anything 
fieyond friendliness and admiration for his pupil’s talents. Char¬ 
lotte returned to Haworth on Jan. 2, 1S44. 

The events which followed were not calculated to dissipate her 
gloom. Pro.spectuses w’crc issued of the school which they pro- 
Iio.sed to found at the vicarage, fiut to that distant village no 
pupils were attracted. Worse than this disappointment was the 
moral collap.se of Branwell, who about this time became a con¬ 
firmed drunkard. Blc had been a lad of great promise, and it was 
hoped that he would become an artist; but his fondness for drink 
and for fjucstionable companions, besifies a more general feeble¬ 
ness of character, had manifested themselves early in his life and 
W'ilh disastrous results. I'rom his youth onwards, his life was a 
series of disgraces. He squandered his parent’s mone>' in futile 
efforts to become a painter, and turned at last to private tuition 
as a means of earning his living. A short period of employment 
with the Leeds and Manchester railway terminated with his 
dismis.sal in 1842 on account of culpable negligence, and his career 
closed in 1845 w'hen he W'us turned out of Mr. Robinson's house 
at Thorp Green, justly charged with making love to his emjiloyer's 
wife. The last years of his life were spent at Haworth, wdiere he 
loafed at the village inn, shocked his sisters by his excesses, and 
finally died in delirium tremeii.s. 

In 1845 Charlotte came across some poems by Emily, and 
this led to the discovery that all three had written verse. A xear 
later was publi.shed jointly a volume of iioeins by “(.'urrer, Ellis 
and Acton Bell,” the initials of these pseudonyms being those of 
the sisters; but the book was issued at their own exjiense, and 
only two copies were sold. Yet lack of notice did not deter them 
from further efforts. Each had a novel completed, for which they 
jicrscvered in their endeavours to find a publisher. After a long- 
and discouraging series of refusals, Charlotte was rewarded in 
1847 by a polite letter from the firm of Smith and Elder, whose 
reader, while rejecting her novel The Professor, exjiressed himself 
v’ery willing to examine the three-volume romance which she had 
mentioned to him. This was Jane Eyre, then in process of com¬ 
pletion. Written in a period of .sadness con.secjuent upon Bran- 
well’s collapse, u{)on the growing blindness of her father, and upon 
the now manifest ill-hcalth of her sisters, it was a work of in¬ 
comparably greater power than The Professor. When she sent it 
to Smith and Elder, their reader, W. S. Williams, was so cxciti'd 
that he sat up all night reading it; and on its inihlication in 
Aug. 1847, success was immediate. “Currer Bell” at once became 
a famous name. Although the book was full of improbabilities 
and often displayed a naive ignorance of the world, its characteri¬ 
zation was so sure and it.s passion so overwhelming, that its 
faults were easily forgotten. Charlotte’s extreme shyness induced 
her to keep her name secret for some time after the appearance 
of Jane Eyre, but when she vi.sited London in 1848, to .see her 
publishers her real name could no longer be c oncealed from them. 

Her stay in London was very brief, and on her return to 
Haworth, fresh misfortunes were awaiting her to dis.sifiate what¬ 
ever elation she may have felt. Branwell died on Sept. 24, and 
hardly had Charlotte recovered from the breakdown which fol¬ 
lowed (his shock than Emily’s health began rapidly to fail. She 
had been ill for some time, but now her breathing became difficult, 
and she suffered great pain. Yet it was only two hours before her 
death on Dec. ig, after she had struggled from her bed and 
dressed herself, that she would allow a doctor to be called. This 
.toicism was characteristic of her whole life. With her death the 
most enigmatical and perhaps the greatest of the Brontes passed 
away. Our record of her life is extremely meagre, for she was 
silent and reserved, and left no correspondence of interest, while 
her single novel, Wuthcrin^ Heif^hts, darkens rather than solves 
the mystery of her spiritual existence. This book had been ac¬ 
cepted early in 1847 by J. Cautley Newby, of London, but its 
I)ublication was delayed until after the appearance of Jane Eyre. 
Its greatness was not soon recognized, and many years elapsed 
before anything beyond a clumsiness of construction and a say* 
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agery of mood were generally perceived in it. So difficult is the 
book to “place," and so charged with a significance which it is 
difficult to explain, that doubts of all kinds have grown up round 
it. At first it was widely regarded as an early work of “Currer 
Bell," and later on as a creation of Branwell’s; but there is no 
reason for rejecting Charlotte’s statement that the novel was 
by her sister, while there is good evidence in Branwell’s writings 
for not crediting him wdth so great a book as this. It is true that 
he claimed at least a share of the authorship, but this was no 
more, probably, than the idle boast o'f a drunkard. Emily’s poems 
(she alone of the sisters posses.seil a true poetic gift ) throw most 
light upon her mind and heart. From them we learn of her 
stoicism, her deism and of her passion for the moors which almost 
amounted to “nature worshiji"; and there arc also passages which 
plainly indicate that .she had had mystical experiences. Besides 
the poems, which give some idea of her personality, there is an 
idealized portrait of Emily in the heroine of Charlotte Bronte’s 
Hhirlcy ; but of external biographical material little that is of value 
has been pre.ser\ ed. 

On May 26 of the next year Anne died at Scarborough, where 
.she had gone for the sake of her health. Gentle, open and sub¬ 
missive, she was in many resiiects the antithesis of Emily, but 
she was nevertheless the deepest in her confidence. Along with 
Wiithcrinj^ Ilrifl/its, she had submitted a novel to Newby, and 
this, zlg«c.v Grey, was also accepted. Both books were published 
in Dec. i8.|7, but Anne’s novel achieved no more succe.ss than 
hf'r sister’s. Ay,nrs Grey was succeeded by 77 m Tenant of Wildfcll 
IIall' which w'as issued by the same jiublisher in the following 
June; but no outstanding merit can be claimed for cither of 
Anne's novels, though they have perhaps suffered mainly by com¬ 
parison with the work of her greater sister.s. Her verses were 
graceful and often expressed with considerable, beauty the pathos 
and gentleness of her personality, while some of her hymns arc 
sung to this day. 

In the intercal between the death of Branwcll and of Emily, 
Charlotte had been engaged upon a new novel— Shirley. Two- 
thirds were written, but the story was then laid aside while its 
author w.as nursing her sister Anne. She completed the book after 
Anne’s death, and it was publi.shed in Oct. 1849. The following 
winter she visited London as the guest of her publisher, Mr. 
George Smith, and was introduced to Thackeray, to whom she 
had dedicated Jane Eyre. The following year she repeated the 
visit, .sat for her portrait to George Richmond, and was consider¬ 
ably lionized by a host of admirers. In Aug. 1850 she visited the 
English lakes as the guest of Sir James Kay-Shuttlcwoiih, and 
met Mrs. Gaskell, Miss Martineau, Matthew Arnold and other 
interesting men and women. During this period her publi.shers 
assiduously lent her books, and her criticisms of them contained 
in many letters to Mr. George Smith and Mr. Smith Williams 
make very interesting reading, though .she could never separate 
artistic and moral values. In 1851 she received a third offer of 
marriage, this time from Mr. James Taylor, who was in the em¬ 
ployment of her publi.shers. A visit to Miss Martineau at Amble- 
side, Westmorland and also to London to the Great Exhibition 
made up the events of this year. On her way home she visited 
Mandiester and spent two days with Mrs. Gaskell. During the 
year 1852 she worked hard on Villcttc, which was published in 
Jan. of 1853. In Sept, of that year she received a visit from 
Mrs. Gaskell at Haworth; in May 1854 she returned it, remain¬ 
ing three days at Manchester, and planning with her hostess the 
details of her marriage with her father’s curate, Arthur Bell 
Nicholls (1817-1906), who had long been a pertinacious .suitor 
but had been discouraged by Mr. Bronte. The marriage took 
place in Haworth church on June 29, 1854. Charlotte and her 
husband spent their honeymoon in Ireland returning to Haworth, 
where they made their home, with Mr. Bronte, Mr. Nicholls hav¬ 
ing pledged himself to continue in his position as curate to his 
father-in-law. After less than a year of married life, however, 
Charlotte Nicholls died of an illness following on childbirth, on 
March 31, 1855. She was buried in Haworth church by the 
side of her mother, Bran well and Emily. The father died in 1861, 
and then her husband returned to Ireland, surviving until 1906. 


The bare recital of the Bronte story can give no idea of its 
undying interest, its (.‘xceeding p.ithos. 'I'heir lite as told !)>' their 
biographer Mrs. Gaskell is as interesting as any novel. Their 
achievement, however, will stand on its own merits. Anne 
Bronte’s two novels, it is true, though constantly reprinted, sur¬ 
vive principally through the exti-eding vitality of the Bronte 
tradition. Emily is great alike as a novelist and as a jioet. Her 
“Old Stoic" and “Last Lines" are among the linesi- achievement 
of poetry that any woman has given to English liteiaiture. 117 ////- 
criny Ileiyhts stands alone as a monument oi intensity owing 
nothing to tradition, nothing to the achievement of earlier writers. 
It W’as a thing apart, passionately sincere, unforgettable, haunt¬ 
ing in its grimness, its grey melancholy. Emily Bronte has a 
sure and certain place in Engli.sh literature. As a poet or maker 
of verse Charlotte Bronte is undistinguished, but there arc 
passages of pure poetry of great magnificente in her four novels, 
and particularly in Villette. The novels Jajtc Evre and Villettc 
will always command attention W'hattvcr the future of English 
fiction, by virtue of their intensity, their independence, their 
rough individuality. It is essential to realize the e.arly Victorian 
atmo.sphere in which Emily and Charlotte Bronte wrote their 
novels if the greatness of their achievement is to be realized. 
They shocked their contemporaries by showing their hi-roines 
consumed by naked passion, and made a breach in the then con¬ 
ventional theory that woman was merely the lovi'd and not the 
lover. The problem that has tormented all their biogra])hers, and 
critics is how they learmd to know j/assion as they did when 
(heir lives were spent in the Haworth parsonage so familiar to all 
their readers. Their world was built uj.) in their own imagination, 
and it is this which makes its truth and its universal aigieal. 

The Life of Charlotte Bronte, by Mrs. ttaskell, was first published 
in i 8‘57. ()vving to the many controversial (luestions it aroused, as to 
(lie iilentity of Lowood in Jane Eyre with Cowan Bridge siliool, as 
to the ndations ol Br.iiuwll Bronte with his employer’s wile, .as to 
the supiiosed pe« uliarities of Mr. Bronti'*, and certain other minor 
points, the third edition was consiilerably changed. 'Ihc Life has 
lieen manv times reprinterl, but may be read in its most satisfactory 
form in the Haworth edition (jooj), issued by the originrd publishers, 
.Smith, Elder and ('o, d'o this edition are attached a gnsat number of 
letters written bv (’harlott»‘ Bronte to her publisher, (Jeorge Smith. 
The first new' material sufiplied to supiilement Mrs. Gaskell’s Life 
was contained in Charlotte Bronte; a Monoyraph, by 1 '. VVemyss 
Reid (t.' 377). This hook inspired A. (.7 Swinliurne to issue sejiarately 
a forcible es.-ay on C'harlotte and Emily Brontcy under the title of 
A Note, on Charlotte Bronte (1X77). A further collection of letters 
w'ritten liy Charlotte Brontil was contained in Chariot I r Bronte, and 
Her Circle, by Clement Shorter (i.SQti), and interesting dcdails can be 
gathered from (he Life of Charlotte Bronte, by Augustine Birrell 
(1.S.X7), The Brontes in Ireland, by Willi.am Wright (i8qO. Charlotte 
Bronte, and Her Sisters, by Chmient Shorter (loot)), and the Bronte 
Society publitation'', edited by Butler Wood (1805-1007). A. M. E. 
Robin.son (Mine. I)u(lau\) wrote a sc|)arate biogra})hy of Emily 
Bn-nte in 1HK3, and an essay in her Grands f'.rrivains d'outre-Monche. 
The Btonte’s Life and Letters, by CMement Shorter (1007) eontain.s 
the whole of C. Bronte’s letters in chronological order. Four additional 
letlirs, addre-.'-sed by Charlotte to M. Ilegcr in 18^4-45, show' the 
depths of Charlottes attachment. Tlie mn.sl irnfiortant of the later 
studies on the Jironle si.sters arc May Sinclair, The Three Brontes; E. 
Dimnet, Lcs Soeurs Bronte (igjo; E. trans. The Bronte Sisters, i()27) ; 
Romer Wilson. All Alone: the Life of Emily Bronte (1928); Rosa- 
monde I.angbridge, Charlotte Bronte, a psychological study (1929) ; 
Charles Simps<tn, Emily Bronte (1930). 

BRONTE, province of Catania, Sicily, on the western slopes 
of Mt. Etna, 24 mi. N.N.W. of Catania direct, and 34 mi. by rail. 
Bop. (1936) 17.673 (town); 17,918 (commune). 

The town was founded by Charles V. with an estate originally 
belonging to the monastery of Maniacium (Manirue), and was 
granted to Ncl.son by Ferdinand IV of Nafiles in 1799 as a 
dukedom. 

BRONTOSAURUS, a gigantic amphibious dinosaur, more 
profierly termed Apatosaurus. It was allied to Diplodocus {q.v.), 
but more heavily built, with an estimated weight of about 40 tons 
and a maximum length of 70 ft. {See RF.rnr.r.s; Dinosaukia.) 

(A. S, Rr.) 

BRONX, THE, a borough of New York city iq.v.) .since 
1898; formerly a district comprising several tow'ns in West¬ 
chester county. Area (land) 41 sq.mi., population (1940) 

1,394.711. 
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BRONZE, an alloy formed wholly or rhii'lly (*f lojjpcr and 
tin in \'arial)le projtort ion'I'he word ha > itcon etymologically 
( oniiei led with the .-aine root as appojrs in ' hritwn, ’ I'Ul accord- 
in>4 tn M J' ]i I'.rrlhrlo! ( Av i. 'hinnr an ) jt .-i pJace- 

oa/oe tieri\'ed tMinio. lirintdiiMiinittn (r/ \‘\iuy. ^tit IIist xxxiii. 
(h ix §1-;. p' l Ilia optima apud maiores iuerunt JJrundiisiana, 
st.inno el .lere imxD-/ 1. A (ireek iti- of ahoiii the iith eenlury 
in the iihrarv ot >(. Mark s, Venn e, (onfain-. the forni f^poi'Trjaiot' 
and fnivr^, the (iiiiipiidlmn of the alloy aa i Ih of ( o{)[)er with J 
It/, iii tin. 1 !ir priidin f ohtainer! hy a(!din>^' tin to (o{)per i^ more 
ti/siMe (hi.'i <op;ar and thus hritir .suited for (a.-fin^'. it is also 
harder and le malle iltle. A soft hroii/e <tr is lonned 

uitli lO pall oi ( opper to 1 ot tin, and a harder ;run-inetal. such | 
a- was ii^ed tor liroii/e ordn.iine, wlien tin- proportion of tin is j 
ahoiii diiulileil '1 he './ee/ liriiii::r of C'olonel kraiiz I'chatiusi 
i 1 M i-,aj I ( oiisi-ted of ( Ojtper alloyed with H', ot tin, the tetiai ity j 


1 474) where he describes Hephaestus as throwing into his furnace 
; copper, tin. silver and gold to make the shield of Achilles, so that 
i it is not always possilile to know whether when he uses the word 
' lie means copper pure or alloyed. Still more difficult is 

i it to make this distinction when we read of the mythical Daetchs 
! of Ida in C'rete or the Telchines or Cyclopes being acriuaintcal 
: with the smelting of It is not, however, likely that hiter 

! Creek writers, who knew bronze in it.s true sen.se, and c.alled it 
^ yaXxos, would have employed flu's word without qualification for 
j objects which the';,' had seen unless they had meant it to be taken 
I as bronze. When I’au.sanias (iii. 17, Oj .spe-aks of a statue, one of 
the oldest fiKLires he had seen of this material, made of separate 
pic-ces fa.stc-ncd together with nails, we understand him to mean 
literally bronze, the* more riMciily since there exist sery early 
ligures and utensils of bronze so made. 

l or llie usc‘ of l)r<>nzL- in art, .srr Mi.tal Work. 


and liardfics' being im t'Mscd by i ol<br(.dliiig iMoiize conftiining I BRONZE AGE: .wv Akciiakoi.oov, 

about ; part-, of copper to 1 of tin i. Ii.ird, brittle .and .soncuauis, | BRONZE AND BRASS ORNAMENTAL WORK. 

,ind (an be Icanp’ red to lake .a fine eelge. lifli inrtnl \aries con- , 'khe Use* of bronze dates from remote* anticiuity. This iiuportant 
sideiabK' in (oinpcisit ion, Irom about to 5 p.art.s ol copper to 1 | met;U is an alloy comjjosed of copiier and tin. in proportions 

ot tin In sjH! iiliim inihtl there are 2 to 2'. part; of copper to i j which \ary slightly, hut may be norrnall}’ considered as nine 

oi Im Siaiu ip, bron/e nia\ li.iva* Irom So to (;0', c opper, 1 he rest part.^ of ccjppcr to one of tin. Other ingredients which are oc- 
lin, or till e.iili zinc and lead, bronze in liriii^li .'ind k'rc'ncli cop- casionally found arc* more or less ticcidenial. d’he result is a 

per coinage i n O' (op;;ei, , tin, ,inc| lO /me The C .S. cent metal ot ti rich golden brown colour, capable of lieing vv()rk(*(l by 

is 'p,',' (opjxr (.p; (1 grains) and sO' tin ami zinc (2 .{ gr.dns). casting—a proc c*ss little apjilicabie to its com\ionent jiarts, but 

Mail}, Mipper-lm alleys employed lor nuuhinery Icearings con- peculiarly successful with bronze*, llie density and h.irdnes.s of the 
tain a sm.ill proportion of /im . which givi*s irn re.ised htirdness. metal allowing it to take tiny impression of ;i rmuilcl. however 
“Anti-friction tiiclal-,’ al.*-') u'-ed in bearings, arc* copper-tin delicate*. 

alloys in whii h the tmionnl ol copper is sm.ill and there is Tliis jiroc ess is known ;is er/a* />cTc/;/e, ;itu! is I he most priiniticc 
anfitnone m .addilicm ()f thi*' class an (*x,imp!e is “babbitt's and most commonl}' etnj)lo\-c*d through the centuries, having 
niet.il ’ incented b\ l-.Mi b.ibbitt (17(10 I'a.-’i; it origiii.d.'v been (lescrib(*(l b\’ the monk Thc'ophihis, tind also bv benvcnuio 

corisi iecl ol '.j p.iii > of tin, h parts ot tiiilimony ami .) parts ol (’ellini lirielly, it is as follows; .A core, ronghi)’ lepi’eseiiting the 
coppei, but in Liter compositions for lln* s.inie purpose* the pro- size and form of the object to be iiroducecl. is m.'ide ot jmiinded 
poilion ol is often c ou-adeiablv higher Inick. plastt*r or othc'r similar substance* and thoroughly dried, 

Phosphor Bron-Ac. bmn/e is impro\cd in cpedily and V'pou this the* artist ovi*rlays his wax, which he models to the 

slreiigth \cheii tUixed with pho phorir Alloy, prepaied in this i degree reejuired in his finished work I’tis.dng Irom the cc.re 

u. iv, .ind kiicoMi .IS /'/cu/ (. ni,t\' cont.nil only about I'i 1 ihiough the wax and \trojecling heyond .ire metal rods, d'he 

III iiliii jtlinnh^ ill tlir /rig.g, rrduinl In .1 men- Ir.nc jlirr c.ist/ng / moc/el/rng being com/i/efeci the outer c overing which will form the 
but (heir c.ilue is meet (lieless enli.un eel for puiposc's jji uhicli a ! mould has (o be afif i/ic'e I, flu.'is a /ic/iud toriiird ot oiny .tin] ploFttri 

hard stiong imt.il i. leiiihred, for pump plunge rs, v.dves, the j sullic ic“nt ly thin to lind its way into es'erv detail of the wax model 

hiislu' , ot he.iMiig',, etc bioii/c* ag.iin is impio'.ed by the pic'seiu'e I'Urther co.itiiigs ot li(|uid are aiijilied, so that there* is. when dry. 
ol I'l.ing.Miesr in small (ji.ianl it and v.iiious giad(*s of ihiiniuiui.o- ;i solid oulc'f co.itiiig and ti solicl inner con* held together by the* 
hfi<it::i . Ill some ol which there is little or no tin hut ,1 consider- metal rods, with the work ot art modellecl in wax between. Heat 
able perient.ige of ziiu , .ire used in mcch.uiic.d (*ngim*(*niig is .iiiplied and the* wax nu*lts and runs out, and the molten metal 

Allow* t'l cojipc i* well alununium ihoiigli oltcn ii(*aiiy or com- is poureci in ;ind (Kcupi(*s every detail which lln* wax had tilled. 

Iil(*l(l\ de-tiiuli* ot tin, are known as tiluviiniiim l>ton:.i\ .iml arc* Wlien cool, the outer casing is carefully broken awa>*. the core 

v. ihi.ible lor th(*ir sli(*ngtli and tin* resist .iiu c* tln*v otter to cor- r.d;c*d out as i,ii as po.ssiblc*, the* projecting rods are removed ;ind 

rosmn by the .nlihtion of a sm.dl quantity of silicon tin* (('imile the* object m(ult*ll(*d in wa.x aiijic-ars in bronze If further finish is 
-itiiig'li ol (op]i(*i w mm h im rr,is.(*d, .1 samiile ol .smh mUiidi r(*(iuir(*d it is obt.iined by tooling. iW W. W.t 

GREEK AND ROMAN 

C opper c.imc* into use in the* .\i‘ge;m area towards the* end of 

'I be iiioii/.e (III ynXMcs*, b.it , ..*« c i ol cl.is u .d .mlicjuiic’ con- ihf predymistic age of Kgypt about .psoo n i'. The earliest 
*istt*cl iluetlN ol coppe r, allow'd witli otu* or iiiou* ot the inet.ils, known implement is a llat celt, which was found on a neolithic* 
zinc, tin lc*.nl and siUcr, in pruinutmns that varied .c*. linu*s }i()Us,--il„(,r in the cciitial court of the i)ai.u'(' of Knossos in 

c h.mgc d 01 .ncordmg to lln* purposes tor which the alloy w.m ('m-pv and is regarded as an bigyptiail product, bronze was not 

i(*c(uir((l .\m(m,g bioii/e rcui.iins tin* copper is lound to var> generally used until a thousand \"ears or more Liter Its first 

li(»m Cl-' to 0-", Ltenu the .m.ilvsis ol coins it appe.crs that tor ; apjiearance is proluih.’v in the* celts tend dagirer-hlades of the 

llnii broiu’.i coins the Cneeks ,idln*red to .m .illoy ot c oppc*r and j Second t'ily of Troy, where it is already the standard alloy of 

tin till .|oo nc , alter whnh time they used .lUo le.id with increas- j lo';, tin It was not esttiblished in Crete until the beginning of 

ing trc*iiiic*in \ Silvei is late m theii bronze coins Tin* Romans | the Middle Minoan age (M M.T. c*^ :ooo n.c >. The Copper age 

also lisc'd lead ,is .m ,illoy in their In-onze coins, but gradu.dly : Ix'gaii in northern (ireece and Italy r 2500 n <* , much later 

reduced flu* (ju.m'it)-, and, under ( aligul.i, Xero. \ (** [.'asian. and ; than in (’rc'le and Anatolia, and the mature Italian bronze age 

1 >oniiti.tii, coined pure catpfier coins, .itterw.uils they reverted to | of 'I’ern'in.ire culture coimidc*d in time with the Late .Aegean 

the inOituic ot lead So tar the worcL ^y^^aXKc'is and ui's ni.iy be ' i Mycen.iean) civilization (1600-1000 H.r 1 The original sources 

transLited as bionze OriginalK*. no doubt, ycoAxc'ic* w.is tlie name ' b()th of tin and cupper in these regicnis are unknown 

for pure copper It is so emplo\*ecl by llomer, who calls it ; Earliest Implements and Utensils. —Tools and weapons, 

iiivtlpoK (red', ( giitt ering ', (j'>afj’)*c')'i (shining), term- which chisels am) axe-heads, .spe.uhetuis or daggi-r-lilades. tire the only 

appl> onl\ to I opi>er Hut instead ot its tollovving trorn fhi.s sgre iving artifacts of the (’up{)er tige. and do not show artistic 
tlivii I!u I'rocess of alhw'ing copper with other metals w.is not treatment. Rut sonu* l*lari\* Minoan potterx’ forms are plainly 

pr.iciixd in the tinu* ol (he poc*t, or was unknown to him. (he ; copied from metal protot>4)cs. cups and jugs of simf)Ie construc- 

(onfr.ii) would sc*em to be (he case trorn the pas.^age* {/ii.u! xviii turn and rather elaborate design. The cups are conical and some- 


h>iiu':i , u-(*il tor lelegMph wires, on analvsi.s w;is found to con¬ 
sist ol oo'Jt', nl coppei, oop, ol tin. ami ir.ues ol iron .uid 
silicjMI 
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times have a stem-foot; (here are oval jars with long tubular 
spouts, and beaked jugs with round shoulders set on conical bodies. 
Heads of rivets which tic the metal parts together are often 
reproduced as a decorative element in clay. The spouted 
jars and a pierced type of axe-head indicate that the metal¬ 
lurgical connections of Early Minoan Crete were partly Meso¬ 
potamian. 

MINOAN AND MYCENAEAN 

Weapons and Implements. —It is known that Middle Minoan 
bronze work flourished as an independent native art. To the 
very beginning of this epoch belongs the largest sword of the 
age, found in the palace of Mailia. It is a flat blade, 70 cm. 
long, with a broad ba.se and a sharp point; there is a gold and 
crystal hilt but no ornament on the blade. A dagger of somewhat 
later date, now in the Metropolitan Museum of New York, is 
the earliest piece of tlecoratrd bronze from Crete. Both sides of 
the blade are engraved with drawings; hulls lighting and a man 
hunting boars in a thicket. Slightly later again (M.M. in) are 
a series of s})lendid blades from mainland Greece, which must be 
attributed to Cretan craftsmen, with ornament in relief, or inci.scd, 
or inlaid with gold, silver and niello. The most elaborate inlays, 
pictures of men hunting lions and cats hunting birds, are on 
daggers from the shaftgraves of Mc'cenae {see Goldsmiths' 
Work). These large designs cover the- whole of the flat blade 
except its edge, but on swords, best reiire.sented by finds at 
Kn(jsso.s, the ornament is re.^lricted to (he high midribs which 
are an essential feature of the longer blades. The type belongs 
to the beginning of the Late Minoan (Ahcenaean) age. The hilt 
is made in one piece with the blade; it has a horned guard, a 
flanged edge for holding grip-scales, and a tang for a pommel. 
The .scale.s were ivory or some other perishable substance and 
were li.xcd with bronze rivets; the pommels were often made of 
crystal. A raider from Zapher PapuLira (Knossos) is 91-3 cm. 
long; its midrib and hill-flange are engraved with bands of spiral 
coils, and its rivet-heads (originally gold-cased) with whorls. 
Ordinary Mycenaean blades are enriched with narrow mouldings, 
parallel to the midribs of swords and daggers, or to the curved 
backs of one-eflgcd knives. The spearheads have hammered 
sockets. Other tools and implements are oval two-edged knives, 
square-ended razors, cleavers, chisels, hammers, axc.s, mattocks, 
[)loughsharcs and saws. Cydadic and mainland Greek (llelladic) 
weayions show no ornament but include some novel types. A 
tanged spearhead has a slit (Cyclarlic) or slippered (Helladic) 
blade for .securing the shaft; and the halberd, a west European 
weapon, was in use in Middle Helladic Greece. There are few re¬ 
mains of Mycenaean metal armour; a plain cheek-piece from a hel¬ 
met comes from lalysos in Rhodes, and a pair of greaves from 
Enkomi in Cyprus. One of ihe greaves has wire riveted to its 
edge for fastening. 

Utensils. —Middle and Late Minoan and Mycenaean vessels 
arc many. First in size are some basins found at T'ylissos in 
Crete, the largest measuring i-qo metres in diameter. They are 
shallow hemispherical bowls with two or three loop-handles riveted 
on their edges, and are made in several sections. The largest is 
composed of seven hammered sheets, three at the lip, three in the 
body, and one at the liase. This method of construction is usual 
in large or complicated forms. The joints of necks and bodies of 
jugs and jars were often ina.sked with a roll-moulding. Simi)ler 
and smaller forms were also cast. The finest specimens of such 
vases come from hou.ses and tombs at Knossos. Their ornament 
is applied in seyiarate bands, hammered or cast and chased, and 
soldered on the lip or shouUler of the vessel, A richly decorated 
form is a .shallow bowl with wide ring-handle and flat lip, on 
both of which are foliate or floral patterns in relief. 

A notable shape, connecting prehistoric with Hellenic metal¬ 
lurgy is a tripod-bowl, a hammered globular body with upright 
ring-handles on the lip and heavy cast legs attached to the 
shoulder. 

Statuettes.—Purely decorative work is rare among Minoan 
bronzes, and is comparatively poor in quality. There are several 
statuettes, very completely modelled but roughly cast; they are 
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of a praying or dancing woman from the Troacl, now at Berlin, 
and another from Hagia Triada; jiraying men from Tylissos and 
Psychro, another in the British Museum, a flute-pla>'(*r at Leyden, 
and an ambitious group of a man turning a somersault over a 
charging bull, in an English collection. This last was perhaps a 
weight; there arc smaller Mycenaean widghts in the forms of 
animals, filled with lead, from Rhodes and Cyiirus. Among the 
latest Mycenaean bronzes found in C'yprus are several triiiod- 
stands of simple o(>cnwork construction, a t> pe that has also been 
found with transitional material in Crete and in Early Iron age 
(Geometric) contexts on the Gn'ck mainland. Some more elabo¬ 
rate pieces, cast in designs of ships and men and animals, belong to 
a group of bronzes found in the Idaean cave in Crete, most of 
which are Asiatic works of the ninth or eighth century n.c. The 
openwork tripods may have had the same origin. They are 
probably nt)t Greek. 

HELLENIC AND ITALIAN 

The Geometric Period. —During the dark ages of the transi¬ 
tion from bronze to iron the decorative arts stood almost still 
but industrial metalwork was freely produced. I'here are a few 
remains of Geometric bronze vessids, but as in the case of (he 
Early Minoan material, metal forms an; recorded in (heir ])oltery 
d(‘rivatives. Some va.sc-shnpes are clearly survivals from the 
Mycenaean repertory, but the greater number are new, and (hose 
are elementary and somewhat clumsy, spherical or bic(7nic;d bodie s, 
huge cylindrical necks with long l)and-handles and no .spouts. 
Ceramic painted ornament also rclh'cts originals of metal, and 
some scraps of thin bronze plate embossed with rows of knobs 
and lightly engraved in hatched or zig-zag outline doubtless ri'pre- 
sent the art which the newcomers brought, with them to Creek 
lands. '’I'his kind of decorative work is better seen in bronzes of 
the clo.sely related Villanova culture of north and central Italy. 
A novel feature is the application of small figures in the round, 
particularly birds and heads of ox(;n, as ornaments of handles, 
lids and rims. Tht? Italian Geometric style developed towards 
complication, in crowded narrow bands of conventional p;itterns 
and si'rried rows of ducks; but contemiiorary Greek work was 
a refinenuml of the sajne crude elements. Engraving ajjpears at 
its best on the large (atch-jilates of filiulae, some of which bear 
the earlie.st knowm pictures of Hellenic mythology. Small stat¬ 
uettes of animals were made for votic’e use and also served as 
seals, the devices being cast underneath their bases. There is a 
large series of such figures, mostly horses, slaniling on engraved 
or perforated plates, which were evidently dericed from sc.-als; 
among the later examples arc groups of men and centaurs. Pieces 
of tripod-cauldrons from 01ym].ii:i have animals lying or standing 
on their uiiright ring-handles, which are steadied by human figures 
on tht‘ rims. Handles and legs are cast, and are enriched with 
graceful geometric mouldings. The bowls an* wnought, and their 
shape and technique are pre-Hellenic. Here are (wo of the ele¬ 
ments of classical Greek art in full course of development: the 
forms and processes of earlier times invigorated by a new aes¬ 
thetic sense. 

Oriental Influence. —A third element was presently supplied 
in the rich reiiertory of decorative motives, Egyptian and As.syri.in, 
that was brought to Europe by Phoenician traders or fetched 
from Asia by adventurous Greeks. A vast amount of oriental 
merchandise feund its way into Greece and Italy c. 800 b.c. There 
is some uncertainly about the place of manufacture of much of 
the surviving bronze work, but the same doubt serves to emphasize 
(he close resemblance that these pieces, Phoenician, Greek or 
Etruscan, bear to their Assyrian or Egyptian models. Foremost 
among them are the bowls and shields from the Idaean cave in 
Crete. These interesting bowls are embossed with simple bands 
of animals, the shields with bold and complicated designs of 
purely oriental character. It is unlikely that a Greek craftsman 
in this vigorous Geometric age could suppress his style and pro¬ 
duce mechanical copies such as these. So in Etruscan graves 
beside inscribed Phoenician bowls there have been found great 
cauldrons, adorned with jutting heads of lions and griffins, and set 
on conical stands which arc embossed with Assyrian winged 
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Classical Greek and Etruscan.— The bowl and stand were 
favourite arrhaie tornis The Greek stand was a fusion of the 
cast-rod (ri[)od and the embf)ssed cone. Some early examines have 
trian^rular jdale.s Ijetwecn the ]et^s, worked in relief; but the 
developed type has separate Icks and slays of which the joints 
ar(‘ masked with decorative rims and feet and covering-plates. 
These ornaments are cast and chased, and are modelled in floral, 
jinirnal and human forms The feet are lions’ paws, which some¬ 
times clas[) a hall or stand on toads; the rims and placjues bear 
groups of fighting animals, warriors, revellers or athletes, nymphs 
arui satyrs, or mythologicai subjects in relief. Feaslers recline 
and horsemen gtdlop on the rims of bowls; handles are formed by 
single standing figures, arched pairs of wrestlers, lovers holding 
h.ands, or two vertical soldiers carrying a horizontal comrade. 
Nude athletes serve as handles for all kinds of lids and ve.ssels, 
draped women support mirror-di.sks around which love-gods lly, 
and similar figures crown tall shafts of candelabra llandk‘-bases 
are modelled as satyr-masks, palmettos and sjihinxes. This is 
Greek ornament of the 6th and later centuries. Its centres of 
manufac tore are not precisely known,hut the style of much archaic 
work points to Ionia. Isiruscan fabrics approach their Greek 
originals so closely that it is not possible to separate them in 
techni()ue or design, and the Etruscan style is no more than 
[irovimial Greek. Bronze was quite plentiful in Italy, the earliest 
Roman coinage was of heavy bronze, and there is literary evidence 
that Etruscan bronze's were exported. The process of line engrav¬ 
ing seems to have been a Latin .sjiecinlity; it was applied in 
pictori.il suhjeds on the b.icks of mirrors and on the sides of 
large cylindrical lioxes, both of which are particularly connected 
with Praeneste. The finest ot all such lioxc.s, tht; Ficoroni risfa 
in the Villa Giulia at Rome, bears the .signature of a Roman artist. 
These belong to the 4th and 3rd centuries b.c. Greek mirrors of 
the same period are seldom engraved; the disk is usually contained 
in a ll;il box which has a rrpiiussr design on its lid. 

Hellenistic and Roman. —Hellenistic and Graeco-Roman 
forms are more conventional, and thi' new motives that belong to 
these ])eriods are mostly floral. Busts and masks are the usual 
handli‘ ])la(|iies and spouts; heads and limbs of various animals arc 
allotled (crtain decorative functions, as for instance the spirited 
mules' heads mentiom'd by Juv’enal, which formed the elhow- 
resi.s ot (lining-couches. These structural j)ieres are frequently 
inlaid with sih'er and niello. Bronze chairs and tables were com¬ 
monly used in 1 lelltmistie and Roman houses, and largely took the 
place of the' monumental vases that were popular in earlier days. 
Small household articles, such as lami)s, when made of bronze 
are iisu:iHy Roman, and a peculiarly Roman class of personal 
ornarnenl is a large bronze brooch inlaid with coloured enamels, 
a technicjUi which seems to have had a Gaulish origin. 

Fine Art. —Bronze statuettes were also made in every period 
of anticiuily tor votive use, and at least in Hellenistic and Roman 
tiiiies for domestic ornaments and furniture of household shrines. 
But the art ot bronze statuary hardly existed before the introduc¬ 
tion ol hollow casting, about the middle of (he 6th century, n.c. 
The most primitive votive statuettes are oxen and other animals, 
which evidently represent a ietims offered to the gods. They have 
been found abundantly on many temple .sites. But cla.ssical art 
prelerred the hum.in suliject, votaries holding gifts or in their 
ordinary guise, or gods Ihc-mselves in human form. Such figures 
are frequently inscribed with formulas of dedication. Gods and 
goddesses posed conformably with their traditional characters 
and bearing their distinctive attributes are the most numerously 
represented cl;iss of later statuettes. They are a religious 
grnre, appearing first in 4th century sculpture and particularly 
favourc'd by Hellenistic sentiment and Roman pedantry. Many of 
them were doubtless votive hgures, others were images in domestic 
shrines, and some were certainly urnarnc'nts. Among the cult-idols 
are the dancing Lares, who carry cornutoiwas and libation-bowls. 
The link' Heracles that Lysippus madi' for Alexander was a fable- 
ornament {cpitrapczi)s): he- wa.^ reclining on the lions skin, his 
club in one hand, a wine-cup in the other 

Technique With the invention of hollow casting bronze be¬ 
came (he muse important medium of monumenial .sculpture, 


largely becau.se of its strength and lightness, which admitted po.ses 
that would not be possible in stone. But the value of the metal 
in later ages has involved the destruction of nearly all such 
statues {see Musnobian, North Ajrican Archaeoloj’y). The few 
complete figures that survive, and a somewhat more numerous 
series of detached heads and portrait-busts, attest the excellence 
of ancient work in this material, 'fhe earliest statuettes are 
chiselled, wrought and welded; next in lime come solid castings, 
but larger figures were compost'd of hammered .sections, like 
domestic utensils, each [lart worked .separately in repousse and 
the whole assembled with rivets (crcpvprjXuTa). Very little of this 
flimsy fabric is extant, but chance has preserved one bust entire, 
in the Polledrara Tomb at Vulci, 'Fhis belongs to the early 6th 
century n.c:., the age of repousse work. The proce.s.s was soon 
superseded in such subjects by hollow casting, but beaten reliefs, 
the household craft from which Greek bronze w’ork sprang, per¬ 
sisted in some special and highly perfected forms, as handle- 
plates on certain vases,ewb/enm/a on mirror-cases, and particularly 
as ornaments of armour, where light weight was required. The 
Siris bronzes in the British Museum are .shoultler-pieccs from a 
4lh century cuirass. Casting was done by the cire-perdue process 
in clay moulds, but a great deal of labour was spent on finishing. 
'I'he casts are very finely chased, and most large pieces contain 
patches, inserted to make good the flaws. Heads and limbs of 
statues were cast separately and adjusted to the bodies; besides the 
evidence of literature and of the actual bronzes there is an illus¬ 
tration of a dismembered statue in the making on a painted vase 
in Berlin. 

Pliny and other ancient writers have much to say in regard tc 
various alloys of bronze—Corinthian, Delian, Aeginetan, Syra¬ 
cusan—in regard to their composition and uses and particularly 
to their colour effects, but their statements have not been con¬ 
firmed by modern analyses and are sometimes manifestly false. 
Corinthian bronze is said to have been first produced by accident 
in (he Roman burning of the city (146 a.c. ) when streams of 
molten copper, gold and silver mingled. Similar tales arc told by 
Plutarch and Pliny about the artists' control of colour; Silanion 
made a pale-faced locasta by mixing silver with his bnanze, Aris- 
tonidas made Alharnas blush with an alloy of iron. There is good 
evidence that Greek and Roman bronzes ware not artificially 
patinated, though many were gilt or silvered. Plutarch admires 
the blue colour of some very ancient statues at Delphi, and W'on- 
ders how it was produced: Pliny mentions a bitunK'ii wash, but 
this war doubtless a protective laciiucr; and a 4lh century in¬ 
scription from Chios records the regulations made there for keep¬ 
ing a public statue clean and bright. (Sec Grf.p.k Art; Roman 
Art; Sculptttrk; NtrMisMATrrs; Sfals, ) (E. f. F.) 

EUROPEAN BRASS AND BRONZE 

This article is not concerned with sculpture in bronze, but rather 
with the many artistic applications of (he metal in connection 
with architecture, or with objects for ecclesiastical and domestic, 
use. Why bronze was preferred in Italy, iron in Spain and Ger¬ 
many and brass in the Low- Countries cannot be satisfactorily 
determined; national temperament is impres.sed on the choice of 
metals and also on the methods of working them. Centres of 
artistic energy shift from one place to another owing to W'ars, con¬ 
quests or migrations. 

Leaving alone remote antiquity and starting with imperial 
Rome, the working of bronze, inspired probably by conquered 
Greece, is dearly seen. There are ancient bronze doors in the 
Temple of Romulus in the Forum; others from the baths of Cara- 
calla are in the Laleran church, which also contains four fine gilt 
bronze fluted columns of the Corinthian order. The Naples mu¬ 
seum contains a large collection of domestic utensils of bronze 
recovered from the buried towns of Pompeii and Herculaneum^ 
which show a high degree of perfection in the working of the 
metal, as well as a wide application of its use. A number of moor- 
jngs in the form of finely-modelled animal heads, made in the ist 
century a.d., and recovered from Lake Nemi in the Alban hills 
some years ago, show a further acquaintance with the skilful 
working of this metal. The chair of Dagobert in the Bibliotheoue 
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Nationale, Paris, appears to be a Roman bronze curule chair, with 
back and part of the arms added by the abbot Suger in the 12th 
century. 

Byzantium, from the time when Constantine made it the seat 
of empire, in the early part of the 4th century, was for 1,000 years 
renowned for its work in metal. Its po.sition as a trade centre 
between East and West attracted all the finest work provided by 
the artistic skill of craftsmen from Syria, Egypt, Persia, Asia 
Minor and the northern shores of the Black sea, and for 400 
years, until the beginning of the Iconoclastic period in the first 
half of the 8th century, its output wars enormous. Several Italian 
churches still retain bronze doors cast in Constantinople in the 
later days of the Eastern empire, such as those presented by the 
members of the Pantaleone family, in the latter half of the uth 
century, to the churches at Amalfi, Monte Cassino, Atrani and 
Monte Gargano. Similar doors are at Salerno; and St. Mark’s, 
Venice, also has doors of Greek origin. 

d'he period of the Iconoclasts fortunately synchronized with 
the reign of Charlemagne, whose power was felt throughout 
western Europe. The craftsmen who were forced to leave Byzan¬ 
tium were welcomed by him in his cafiitals of Cologne and Aix- 
la-Chapelle and their intluence was also felt in France. Another 
stream passed by way of the Mediterranean to Italy, where the 
old classical art had decayed owing to the many national calami¬ 
ties, and here it brought about a revival, In the Rhineland the 
terms “Rheriish-Byzantine” and “Romanesque,” applied to archi¬ 
tecture and works of art generally, testify to the provenance of 
the style of this and the succeeding period. The bronze doors of 
the cathedral of Aix-la-Chapelle are of classic design and date 
probably from Charlemagne’s time. All through the Middle Ages 
the use of bronze continued on a great scale, particularly in the 
1 rth and i:th centuries. Bernward, bishop of Hildesheim, a great 
patron of the arts, had bronze doors made for St. Nicholas’ church 
(afterwards removed to the cathedral) W'hich were set up in 1015; 
great doors were made for Augsburg somewhere between lofio and 
1065. and for Mainz shortly after the year 1000. A prominent 
feature on several of these doors is seen in finely-modelled lion 
heads, with conventional manes and with rings hanging from their 
jaws. These have their counterpart in France and Scandinavia as 
well as in England, where they are represented by the so-called 
sanctuary knocker at Durham cathedral. Provision of elaborate 
tomb monuments and of church furniture gave much work to the 
German founder, the former largely in the nature of sculpture. 
Mention may be made of the seven-branch candlestick at Flssen 
cathedral made for the abbess Matilda about the year jooo, and 
another at Brunswick completed in 1223; also of the remarkable 
font of the 13th century made for Hildesheim cathedral at the 
charge of Wilbernus, a canon of the cathedral. Other fonts arc 
found at Brandenburg and Wurzburg. Of smaller objects such as 
ewers, holy-water vessels, reliquaries and candelabra, a vast num¬ 
ber were produced. Most of the finest work of the i ^lh century 
was executed for the Church. The end of the Gothic period in 
Germany found the great craftsman, Peter Vischer of Nuremberg, 
and his sons, working on the bronze shrine to contain the reliquary 
of St. Scbald, a finely-conceived monument of architectural form, 
with rich details of ornament and figures; among the latter ap¬ 
pearing the artist in his working dress. The shrine was completed 
and set up in the year 1516. This great craftsman executed other 
great works at Magdeburg, Rbmhild and Breslau. Reference 
should be made to the colossal monument at Innsbruck, the tomb 
of the emperor Maximilian I., with its 28 bronze statues of more 
than life size. Large fountains in which bronze was freely em¬ 
ployed were set up, such as those at Munich and Augsburg. The 
tendency was to use this metal for large works of an architectural 
or sculpturesque nature; while at the same time smaller objects 
were produced for domestic purposes. 

Italy. —By the 12th century the Italian craftsmen had devel¬ 
oped a style of their own, as may be seen in the bronze doors of 
S. Zeno, Verona (which are made of hammered and not cast 
bronze), Ravello, Trani and Monreale. Bonnano da Pisa made a 
series of doors for the duomo of that city, one pair of which 
remains. The 14th century witnessed the birth of a great revival 
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in the wmrking of bronze, which was destined to llourish for at 
least four centuries. Bronze was the metal beloved of the Italian 
craftsman; in that metal he produced objects for every conceiva¬ 
ble purpo.se. great or small, from a door-knob to the mighty doors 
by Lorenzo Ghiberti at Florence, of which Michael Angelo re¬ 
marked that they would stand well at the gates of Paradise. 
Niccolo,Giovanni and Andrea Pisano,Ghiberti. Brunelleschi.Dona¬ 
tello, Verrocchio, Cellini, Michael Angelo. Giovanni da Bologna— 
these and many others produced great works in bronze. Benedetto 
da Rovezzano came to h^ngland in 1 524 to execute a tomb for Car¬ 
dinal Wolsey. part of which, after many vicissitudes, is now in the 
crypt of St. Paul’s cathedral. Pietro Torregiano of I’lori nce exe¬ 
cuted the tomb of Henry VH. in Westminster Abbey. Alessandro 
Leopardi, at the beginning of the i6th century, completed (he 
three admirable .sockets for t1ag-slaffs which still adorn the itiazz.i 
of St. Mark’s. Venice. A further development showed itself in 
the production of jrortrail medtds in bronze, which reached a high 
degree of perfection and engaged the attention of many celebrated 
artists. Bronze plaquettes for the decoration of large objects ex¬ 
hibit a fine sense of de.sign and composition. Of smaller objects, 
for church and domestic use. the number was legion. Among the 
former may be mentioned crucifixes, shrines, altar and paschal 
candlesticks, such as the elaborate examples at the Gerlosa, Pavia ; 
for secular use, mortars, inkstands, candlesticks and a large num¬ 
ber of splendid door-knockers and handies, all executed with con¬ 
summate skill and perfection of finish. Work of (his kind con¬ 
tinued to be made throughout the 17th and 18th centuries. 

France.— Wars and internal troubles must account for the di.s- 
appearaiice of work in bronze; it is hardly likely that a nation with 
so many schools of fine craftsmen in the various metals could 
have failed to work in bronze. The great bronze seven-branched 
candlestick in Milan cathedral has ;i base and lower part decorated 
with intric.itely-ch'signed ornament which is considered b>' many to 
be French work of the 13th century; the upper part with the 
branches was added in the second half of the 16th ceirtury. A por¬ 
tion of a foot of a similar ol)ject, showing (he same intricate deco¬ 
ration, cxi.sted formerly at Reims, but was unfortunately destroyed 
during the World War, 

In (he i6th century the names of Germain Pilon and Jean Gou¬ 
jon are sufl'uient evidence of the ability to work in bronze. A 
great outburst of artistic energy is .seen from the beginning of the 
17th century, when works in ormolu or gilt bronze were produced 
in huge quantities. The craftsmanship is magnificc'iu and of the 
highest quality, the dc.signs at first refined and symmetrical; but 
later, under (he inllucncc of (he rococo style, introducc'd in 1723. 
aiming only at gorgeous magnificence. It was all in keeping W'ith 
the spirit of the age, and in their own sumptuous setting these 
fine candelabra., sconces, vases, clocks and rich mountings of furni¬ 
ture an* entirely harmonious. I'he “ciscleur" and the “fondcur,” 
such as Gouthiere and Cafiieri, associated (ht'msclves with the 
makers of fine furniture and of delicate Sevres porcelain, the result 
being extreme richness and handsome effect. The style was suc¬ 
ceeded after the Revolution by a stiff, classical manner which, 
although having a charm of its own, lacks the life and freedom 
of earlier work. In London the styles may be .studied in the 
Wallace collection, Manchester scjuare, and at the Victoria and 
Albert museum, South Kensington; in New York at the Metro¬ 
politan museum. 

England. —Casting in bronze reached high perfection in Eng¬ 
land, where a number of monuments yet remain. William Torel, 
goldsmith and citizen of London, made the bronze effigy of 
Henry III., and later that of (^ueen Eleanor for their tombs in 
We.stminster Abbey; the effigy of Edward III. was probably (he 
work of one of his pupils. No bronze fonts are found in English 
churches, but a number of processional crucifixes have survived 
from the 15th century, all following the same design and of crude 
execution. Sanctuary rings or knockers exist at Norwich, Glou¬ 
cester and elsewhere; the most remarkable is that on the north 
door of the nave of Durham cathedral which ha.^’ sufficient char¬ 
acter of its own to differentiate it from its Continental brothers 
and to suggest a Northern origin. The Gloucester candlestick in the 
Victoria and Albert* museum, South Kensington, displays the 
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r and ima^irtati(jn of the desij'fier as well as an extraordinary- 
rj]ani|)ijlativc skill on tlie [)arl (jf the founder. Acxordinp to an 
inscrij)!ion on the obje(l, this (.andiestick, which stands s{)nK; 2ft. 
hi^h and is made of an alloy allied to bronze, was made for Abbot 
I’cicr who ruled from i lOij to i i ] 2. While the outline is carc- 
iuily {(lasctA 1 d, the ornament lon.sists of a mass of figures of 
trionsleis, birds and men, mixed and intertwineil to the vert'e of 
(onfusion. As a piece of tasting it is a triumph of technical abil¬ 
ity. I'or SCI ulai’ Use the mcjrtar was (jin* ot the commonest of 
olpec ts in Isn^land as on the ('ontinent ; early examples of (lothic 
de.siyn are of ^reat beauty In laier examph-s a mixture of styles 
is found iti the bands (jf (lothit and Renaissance ornament, which 
are Ireely used in combination, ilronze twvers must have been 
(ommori; of (he more (criiate kind (wt) may be seen, (Jiie at South 
Ken‘an;,p on ,i/id a set o/id at Iht.- Jiritish Museum 'I'lie.se are larjje 
vessels ol about :dt. in lieiKhl, with shields ot arms and inscrij)- 
tions in bell-founders’ lidlerinp' Manv objects for domestic use, 
su( h as mortals, skdlets, etc , were produced in later centuries. 

Bells. —In notfhern Muroite, I'laiut', (lermany, l•ln^tland and 
the Netherl.'inds lail-foundiiu' li.is been an enormous industry 
sinte (he early [lart of the Middle At;es Unfortunately a larf^e 
number of nualiaeval bells ha\’e been i7ielled down and reiast, 
and In time's of warfare ma.ny were sci/.cd to be cast into j^uns. 
U.irly bells are ot p'rateful outline, and oflt'U have simple but 
well desitrned ornaments and very decorative itiscrij)!ions; for the 
latter a separatt' stamp or die was used for eaih l(‘(ler or for a 
short ttroui) of It tiers, In e\t‘rv lountry beil-lounders were an 
important Ktouf; of the tonununity; in hlnydantl a preat many of 
their names are knowai and the sjK'tial charatler of thi'ir work is 
ret oyni/.able, ()lil bells exist in the Urt'nt h cathedrals of Amiens, 
Heauvais, (’hart res and elsewhere; in (lermany at Krfurt, Uo- 
lotine and Ilalberstadt, 'The b''ll-toundin)^ industry has continued 
all throiitdi the tenluries, one of its later achievements beinj: the 
(aslintt ol “Uiy Ren " at Westminster, in iS^k. a bell of between 13 
ami i.| lon.s Jn wei^'ht. 

Jji letent years bron/t* has to some ext (‘ill replaced iron for 
railinys, balconies and staircases, in connection with architecture'; 
the st\'le ado[)(ed is slitllN' classical, which does not call for :i 
\'ery larye amount of ornamentation, and the metal has the merit 
of pleasant a])pear.uice and considerable dur.ability. 

Brass. — brass is an allo\' t (imposed of tojiper and zinc, usually 
for sheet metal, and casting in (he projiortion of .seven jiarts of 
the lormc'r lo three ol the latter .'>ut h a combination .secures a 
good, brilliant tolom, d'here are, however, varietic's of (one rang¬ 
ing from a pale lemon colour to a deep golden brown, which de¬ 
pends upon a smallc'r or greater amount of zinc. In early times 
this metal seems to have been sparingly employed, but from the 
Middle Ages onward the industry in brass was a x'c-ry important 
one, carried out on a \ast scale and applic-d in widely different 
directions. 'I'lie term “latteii, " which is fre(|U('nllv met with in 
old documents, is ratfier looscK' employed, and is sometimes u.^ed 
for objeils made of bronze; its true application is to the alloy we 
c.ill brass In MuroiK- its use' for artistic jiurposes centred largely 
in the region of (he Meuse valley in smith-c'asl Ih'lgium, together 
with nortli-e.i.stc'rn f'ramc', parts of Holland and (he Rhenish 
procincc'.s of which ('olognc' w.js the centre. As far b.ick as the 
I ith century the inh.diitants of (he (owns of liny and Dinant are 
found working in this mc'lal; zim they found in their own coun¬ 
try. while' for copper they w'ent to Uolognc' and Dortmund, and 
later to the' mine's of the Harz mount .tins. IMuch work was pro¬ 
duced Idith by casting and repousse', but it was in the former 
\>rocc'ss that they cxcellc'd. Within a very short time' the term 
"chuanc\eVK‘" wa,-. c ciini'd to ch's’ninate the work in brass which "t 
etnanaVeef \von\ the tcumdnes ot Dinant and cgher towns in the | 
neudd'c'vnhood 'Vhc'iv ywoduclious found tfieir way to Erance, 
S\iam, Asu'zVand and t'u'rm.my. In London the Dinant mc'rchants, 
eiuonr.igcd b>- V'.dw.cvd 111 , est.dilislu'd .v ’'Hair' in which 

existe'd until tlie emd ol the ituh centiUA’; in I'r.imc' they tr.uled 
at Rouen, ('.il.ii'-, i’.iris and el'enhere, d'hr industr\- ihnirished 
for se\rrd ceiituiiev bt:: w.i'- wt'.ikened b\ (luarrc'l" with their 
rivals .It the ncagliboin ing town c.d liouvigne'-; in 1 piO the town 
w.is sac kc'cl and de.stroved by (.Ihailes the The firass-iounders 


fled to Huy, Namur. Middelburg. Tournai and Bruges, where their 
work w-as continued. The earliest piece of work in brass from 
the Meu.se district is the font at St. Bartholomew’s church, 
Liege, a marv'C'llous vessel resting on oxen, the outside of the 
f)owl cast in high relied with grou[>s of figures engaged in baptis¬ 
mal ceremonies; it was executed between 1113 and 1118 by 
Renicr of Huy, the maker of a beautiful censer in the museum 
of Lille. From this time onward a long series of magnifuent 
works were executed for churches and cathedrals in the form of 
fonts, lecterns, jiasc hal and altar candlesticks, tabernacles and 
chandeliers; fonts of simple outline have rich covers frequently 
adorned W'ith figure sulijeets; lecterns are usually surmounted by 
an eagle of conventional form, but sometimes by a pelican; a 
griffin .surrnounfs the lectern at Andenne. The stands which suy)- 
porl the.se birds are somc'timc's of rich Gothic tracery work, with 
figures, and rc'st ui)on lions; later forms .show a shaft of cylindri¬ 
cal form, with mouldings at intervals, and splaved out to a wide 
base'. A number are found in Germany in the Cologne district, 
which may be of local manufacture; some' remain in Venice 
churches. Abcjut a seorci have been noted in English churches, as 
at Norwich, St. Albans, Croydon and el.sewherc. For (he most part 
they follow the same model, and were jirobably iin{)orle(l from 
Belgium; line brass chandeliers exist, at the 'I'emple church, 
Bristol, at St. Michael’s Mount, Cornwall, and in North Wales 
'I’he lecterns must have set the fa.shion in England lor this lyiie of 
object; for several centuries they are found, as at St. George’s 
(liapel, Windsor, King’s college chapel, Cambridge, St. Raul's 
cithedral and .some London churches. In the region of Cologne 
much bra.ss-work was iiroduced and still remains in the churches; 
mention must be made of (he handsome screen in the church of 
Xanten, the work, it is said, of a craftsman of Maestrichl, Hol¬ 
land, at the beginning of the itith century. 

Holland. Norway and Sweden tilso produced chandeliers, many 
of great .size: the 16th and !7lh-ccntury type is the well known 
“spider,” large numbers of which wc-re also made in England and 
.still hang in many London and provincial churches. Hcdland also 
showed a grc'at liking for hammerc'd work, and ])rociLK('(I a large 
numlK'r of lecterns, altar candlesticks and the' like in that method. 
The' large dishes embossed with Adam and Eve and similar sub- 
jects are probalily of Dutch origin. 'Dit'se differ considerably 
from (he brass di.shes in which the central subject—the Annun¬ 
ciation. St. G('orge, St. Christopher, the' Agnus Dei, a mermaid 
or (]()W('r.s —is surrouiided by a band of lellc'rs, which frecjuently 
have no signitieance beyond that of ornamentation; the rims are 
slam])ed with a repeating pattern of small designs. 'I’liis latter 
type of dish was probably the' work of Nuremberg or Augsburg 
craftsiTK'n, and it should be noticed that the whole of the orna¬ 
ment is produced by hammering into clic'S or by the use of stamps; 
iht'V are purely mechanietil pic'ce.s. 

Brass was widely ust'd for smaller olcjec.ts in churches and for 
domestic use'. I''k‘mi.sh and German ))ictures show candlesticks, 
holy-water stoops, reflectors, censers tind vessels for washing the' 
hands as used in churches. The* inventories of Church goods in 
England made at the lime of the Reformation disclose a very 
large number of objects in Jatten which were f^rohably made in 
(he country. In general use was an attractiv'c* vessel known as 
the aquamanile; (his is a water-vessel usually in the form of a 
standing lion, with a spout projecting from his mouth; on the top 
of (he head is an o|)cning for filling the vessel, and a lizard-shaped 
handle joins the back of the head with the tail. Others are in the 
form of a horse or ram; a few are in the form of ;i human bust, 
and some reiwesenl a mounted warrior. They were produced from 
the 12th lo the i5lh century. Of domestic: objects the number 
was legion: mortars, small cuudlesticks, warming pans, trivets, 
i fendc'rs; these date mainly frenn the T7th and 18th centuric's, 

I when brass ornamentation was also frequency applied lo dock- 
! dials, large and small. Two I'inglish clevelopments during the- 
i7lh century call for .'^jX'iial notice. 'I'he first was an attenqji to 
Use enanii'l with brass, a diftic ult matter, as brass is a bad medium 
tor enamc'b A numln'r of objects exist iii the form of lire-doy". 

I andh'sticks, ])lac|ues and vases, the body of Mhiih is of br.iss 
roughly cast with a design in relief; the hollow spaces between the 
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GERMAN MONUMENTAL BRASS OF THE 16TH CENTURY 

Bra insrrlhtd to the memory of H.mukhis Oskons, Colnonr. 1B35. The Blessed Vitgin. surrounded by an aurcle of flames and rays, 
IS in die centre; S. Peter stands to the left, ca’^rying the key of heaven for the deceased, who is kneeling, while behind him is his 
patron saint, the Emperor S. Henry, in full armour. The inscription reads: “Henry Oskens, Chanter and Canon of this church, had 
...r'l'*" AniT Hlofi IS'sr; „„ jhe l,-ist d«v of November" 
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VENETIAN BRONZE KNOCKER OF THE 16TH CENTURY 

This bronzo knocker, from the Palazzo Trevisan, Venice, has a design that occurs frenoently, with variations, among Venetian 
palace knockers of the period. Neptune, brandishing his trident, stands upon two sea-horses. Their tails are thrown up behind 
him in elaborate foliation, while they paw the sea foam in the shell at the base of the knocker. The artist is unknown 
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lines of the design are filled in with patches of white, black, blue 
or red enamel, with very pleasing result. The nearest analogy is 
found in the small enamelled brass plaques and icons produced in 
Russia in the 17th and iSth centuries. The second u.se of brass is 
found in a group of locks of intricate mechani.sm, the ca.ses of 
which are of brass cast in opx'nwork with a delicate pattern of 
scrollwork and bird forms sometimes engraved. A further devel¬ 
opment shows solid brass cases covered with richly engraved de¬ 
signs. The Victoria and Albert museum, London, contains a fine 
group of these locks; others are m situ at Hampton Court Palace 
and in country mansions. 

During the iSth century brass was largely u.sed in the produc¬ 
tion of objects for domestic use; the manufacture of large hang¬ 
ing chandeliers also continued, together with wall-sconces and 
other lighting apparatu.s. ^n the latter half of the jQth century 
there came an increasing demand for ecclesiastical work in Eng¬ 
land; lecterns, alms dishes, processional crosses and altar furni¬ 
ture were made of brass; the designs were for the greater part 
adaptations of older work and without any great originality'. 

Monumental Brasses. —The working of memorial brasses is 
generally considered to have originated in north-western Ger¬ 
many. at least one centre being Cologne, where were manufactured 
the latten or “Cullen” plates for local use and for exportation, 
but it is certain that from mediaeval times there was an equal 
production in the towns of Belgium, when l)ra.ss W'as the favoured 
tneial for other purposes. Continental bras.ses were of rectangular 
sheets of metal on which the figure of the deceased was repre¬ 
sented, up to life-size, by deeply incised lines, frequently filled 
with mastic or enarncl-like substance; the background of the fig¬ 
ures was covered with an architectural scttifig, or with ornament 
of foliage and figures, and an inscription. In England, possibly 
bi'cause the metal was less iilentiful, the figures are usually ac¬ 
cessories, being cut out of the mi'tal and inserted in the matrices 
of stone or marble slabs which form part of the tomb; architec¬ 
tural canopies, inscriptions and shields of arms are afli.xed in the 
same w’ay. Thus the stone or marble background takes the jilacc 
of the decorated brass background of the Continental example. 
Th(‘ early method of filling in the incisions has suggested some 
connection with the methods of the Limoges cnamellers of the 
i.tth century. The art was introduced into England from the 
Low Countries, and speedily attained a high degree of excellence. 
Lor many centuries it remained very popular, and a large number 
of brasses still remain to witness to a very beautiful department 
of artistic working. 

The earliest existing brass is that of Bishop Ysowiljic at Verden, 
in Germany, which dates from 1231 and is on the model of an 
incised stone, as if by an artist accustomed to work in that mate¬ 
rial. In England the oldest example is at Stoke D’Abernon church, 
in Surrey, to the memory of Sir John D'Abernon, who died in 
1277. Numerous brasses arc to be found in Belgium, and some 
in France and Holland. Apart from their artistic attractiveness, 
these ornamental brasses arc of the utmost value in faithfully 
depicting the costumes of the period, ecclesiastical, civil or mili¬ 
tary; they furni.sh also appropriate inscriptions in beautiful 
lettering. 

Bibliograpity.—S ir M. Digby Wyatt, Metalwork of the. Middle 
Af;es (1849); C. Drury E. Eortnum, Bronzes (1877); H. Lucer and 
M. Creutz, Geschichle dcr Metallkiinst (1904); J. Destree, “Lcs 
Dinandorics,” L’Arl flamand et hoUandnis (1905); W. Bode, The 
Italian Bronze Staturllrs of the Renaissance (1907) ; Paris, Musee des 
Arts decoratifs, Lc MHal (1909) ; J. T. Perry, Dmanderie (1910) ; E. 
Hessling, Appliques en bronze dans les styles Louis XIV. et Louis A’VL 
(1911); E. Dumonthicr, Les bronzes du Mobilier National (1911); 
H. W. Macklin, Monumental Brasses (1913); Konigsliche Museen, 
Berlin, Die italienische Bronzen der Renaissance und des Barack 
(1914); Victoria and Albert Museum, List of Rubbings of Brasses 
(i9i,S) ; M. Stephenson, A List of Monumental Brasses in the British 
/i7« (1926). (W. W. W.) 

CHINESE BRONZE 

History. —The bronze products of China have been from the 
earliest times of so high a degree of excellence, both artistic and 
technical, that they may truly be classed among the fine arts. So 
early as any reliance can be placed upon records the Chinese 
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appear to have been enthusiastic amateurs and collectors of 
bronzes, and up to the present day it is this very entlmsiasm which 
has seemed to prevent a scientific attitude among Chinese anti¬ 
quarians when the question of the dating of old bronzes is con¬ 
cerned. In the Sung dynasty (960-1279) great collections of ani¬ 
mal bronzes began to be found, and the name.s now u'-cd fnr vari¬ 
ous ty])es of bronzes often originated in that period, \’olunies of 
encyclopaedic proportions were written about them. The volumes 
were often profu.sely illustrated, but with drawings that were any¬ 
thing but scientifically accurate. 

The bronzes in the Chinese collections may be dix ided roughly 
into two classes: (i) (hose whose surface has been worked over 
and (2) those which remain in the same condition as wlien they 
were first excavated. Those bronzes*which ha\e bei-n for many 
years in famous Chine.se collections ha\'e in most cases been 
worked over and vastly improved in appearance. Bronzes, as 
first excavated, should prove the most reliable documents, but 
scienlilic excavation is as yet hardly eslabli.dual in China, and 
it is difficult to ascertain the true facts concerning the fiiuling 
of any piece which may come upon the market. E\'en though 
a perfectly reliable eye witness may testify' to haxing been 
present at the excavation of a bronze, the chances are that he is 
not. a trained archaeologist, and is unable (o inlcTpret correctly 
the conditiems under which the bronze has been found. So far, we 
know very few important excax’alions of bronzes which may be 
dated with any apjjroxiination of c:ertajn(y. Remarkably fine 
siiecimens of bnmzes exist in the collections of China, Korea, 
Jajian, Europe and America, and the* history of some* of the pieces 
in the Chine.sc' collections i.s known for sexeral hundred years, for 
illustrated catalogues of bronze's were compilc'd during the Sung 
dynasty (a.d. (^60-1279)- ^md h:ive come down to us together 
with later and more copious works, some in many volumes. They 
include: a famous work called the d'ing Lu, written in the t)th 
century by Yu Li, and another in 20 volume's called the San Li Tu 
written in the loth century by Nieh Tsung-yi. Both of these, 
however, have relied too much on imagination to be considc'red 
reliable. The most important early catalogue is in 30 volume's 
and dates from the Sung dynasty; its title is Ilsiian Ho Fo Ku 
T’ou Lu, and it was written in the i2lh century b>’ Wang Pu; it 
has been often reprinted. The most fam(.njs of all the catalogues 
is one in 42 volumes, compiled for the Emperor Ch'ien Lung and 
printed in 1751. It illustrates his splendid collection of bronzes in 
the Peking palace and is calh'd Hsi Ch'ing Ku Chien. There art' 
many others of which a number are devoted to a discussion of 
inscriptions on bronzes. 

Treatises on bronze's were written during the Chou dynasty 
(1122-249 K ) from one of these we get our first informa¬ 
tion about their manufacture, indeed, so great is the respect for 
ancient bronzes in China that in the year 116 n.c:, when an old 
bronze was found in the bank of a river in Shensi, the name 
of the reign was changed in honour of (he event. The reverential 
attitude of the Chinese towards antiquity, the permanent nature 
of the metal alloy, and the faet that the earliest important bronzes 
are all of a ct'renioniul or sacrificial nature have combined to 
place them high in the esteem of Chinese connoisseurs from the 
earliest times. 

Since 1936 several types of bronze can be dated with fair cer¬ 
tainty in tile i5th-i4th centuries b.c., hut it is quite evident, from 
the skill of design and execution, that these bronzes arc by lU) 
means the earliest, as such perfection of manufacture is achieved 
only after much experimentation and long years of experience. In 
the Royal Ontario Museum of Archaeology in Toronto there arc 
several bronzes which seem to be legitimate ancestors of the 
Anyang pieces (of around 1400 b.c,). but how remote their an- 
ce.stry may be is still to be discovered. 

The most important contributions to the dating of Chinese 
bronzes have been pre.sented by Professor Bernhard Karlgren, un¬ 
der the auspices of the Mu.seum of Far Eastern Antiquities. Stock¬ 
holm. Dr. Karlgren got together a vast number of inscrijitions 
from early bronzes whose authenticity had been passed upon by 
conservative Chinese scholars. In these texts he found three char¬ 
acters that never appeared on vessels which bore inscriptions 
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(ra.Mly dassifu'fl as (’hou. He had 450-500 such inscriptions. Hav¬ 
ing scKreRated these supj)osedly earliest bronzes, Dr. Karl(?ren 
arranis'ed them in categories of design and form to see whether 
they pos.scssed any outstanding characteristics not found in the 
later vessels. This seems to lie the first systematic study of this 
suf)je( t and tile results liave {iroved its essential correctness, 
borderline lases are always diflicult, i)Ut early bronzes can with 
some conlidetKe be divided into three ctas.ses,—Shang (or Shang- 
\dn, as some preter to call it ), Chou, and an intermediate transi¬ 
tional (lass \(hi(h inicdil behiiig to either. ALso, (he Chou vessels 
can be subdivided into < hronohjgical group.s. 

Throughout the long stylistic development of Chinese bronzes, 
their most outstanding characteristic is the thorough amalgama¬ 
tion of b.isic form and surface ornament. The motives which dec¬ 
orate and enri(h the surfaces are always integral parts of the 
object, itself and not extraneous motives aimlessly applied. It 
matters not that the gencual effe' t of a bronze may be either of 
extreme simplicity or of great elaboration—it is always a con¬ 
sistent unit. 'I'o be sure, the Chinese craftsman and designer was 
not uniformly succe.vsful. Where ritual jilayed such an imfmrtant 
[lart in his work it would be strange indeed not to find a cer¬ 
tain percentage of mechanical repetition and sornc“ ])oor technical 
standards. It is the very marrowness of (he held, however, and 
the insistence on tradition that makes the superlative work of 
the line bronze makers so astonishing. Restricted to a .small 
number of forms, ancl using decorative motives which were un- 
cloubl(‘dl>' largely dictated b\' use' and ritiud, their work has a 
Ireshness and vigour that has never been surpassed. The type of 
decoration of the earliest bronzes wtis dependent upon a highly 
lierfecled technicjue. The decorative motives were in distinct re¬ 
lief and almost always w'ith smoothly poli.shecl surface. They 
generally appeared against a ground subdivided by incised lines 
intcj very intricate patterns which were originally lilled with some 
sort of dark paste or ]a(C|uer. Sometimc's turejuoise was used as 
an inlay, 'I'hus the decorative motives were .strongly emiiha.sized 
and had to be vigorous in treatment in order to retain their char¬ 
acter. 

Bronze Composition and Manufacture. —iir<3nze was used 
at a ver\- early date for both eeremonial and utilitarian jiurpo.ses 
and doubth'ss the ceremonial u.se was the later development. It 
must first have been cast in single stone moulds, then in jucce 
moulds, and linally by the lost wax process, to wliich complicated 
method we owe (he earliest lironzes now known to us. The .simple 
pi('(e moulds were used for coins, spear-heads, halberds, swords, 
ail'd Muh objects, where the forms were simple and llat. On the 
site of Anc’ang. capital city of 1400 n.c., have bei'n f(3und many 
fragments of jointed fire-clay moulds with the marks of fire upon 
them, so it is jmssihle that such moulds were u.sed repeatedly. 
F-ven among the \'ery earliest vessels the handles were cast .sep- 
.iraielv and welded to (he bode', and in some cases these handles 
are hollow. We tan be sure then, (hat whether c'ast by lost wax 
or piece mould, the workmanshij) of the earliest Chinese bronzes 
known to us has never been surpassed in technical perfection. 
This is all the more remarkable when vve realize that the Chine.se 
of those days had no means of obtaining their metals in a pure 
stale. 

There have been several series of experiments conducted to 
determine the composition of early bronzes. One of the most com¬ 
plete studies has been published by Prof. M. Chikashige, a Jap- 
ane.se, who analyzed chemically and [ihysically a number of mir¬ 
rors. It has been staled in a work pertaining to the C'hou dynasty, 
but {)Ossibly of later dale, the K’ao Rung Chi, (hat (he i>roi)ortions 
of collier and tin were definitely established for the making of 
bronzes for specific [imposes It is certain. h(3wever, that neither 
these metals nor an\ others were available to the Chinese in a 
form at all pun*, so in all the alloys there are other metals [)resenf 
such as lead, zinc, antinuinx . iron and silver Some of the early 
bronzes have .1 fxaiiitifiil gohltm colour undtT th(‘ patina, and there 
are dealers who have not he^ilated to state that this was due to 
the [iresence of large quantities of gold in the alloy. Chemical 
.inaK ses show no gold. I'he pro[>ort ions used in the Chou ciynast\', 
aC(ording 'o the K’ao Kiing C hi, ;ire as follows: 
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5 parts copper, 1 part tin for bells, gongs, kettles, ceremonial ves¬ 
sels and measures of capacity. 

4 “ “1 “ “ “ a.xcs and hatchets. 

( “ “ I “ “ “ halberd-hcads and tridents. 

2 “ “1 “ “ “ two-edged sw'ords, spades, hoes and 

.similar agricultural implements. 

3 parts copper, 2 parts tin lor arrowpoints and knives used as .styluses 

for writing. 

I part copper, i part tin for mirrors. 

The varying proportions of metahs in the alloy would of course 
affect the colour, and we have, in conse([uence, a range from a cop¬ 
pery red colour through lighter reds and golden y'ellow to the 
nearly pure silver colour of the mirrors. The surface of most 
ancient bronzes, when cleaned from deposits and patina, has a dull 
silvery' colour due to mercury. 'I'liis is .said by some to lie the re¬ 
sult of the accidental presence of merotiry in the alloy, w'hich has 
worked to Lh(“ surface during long years of burial. It is more, 
probable, how'ewr, that (he mercury was used deliberately to coat 
(he surface of the bronze and thereby produce a silver-coloured 
|)lating in cases where the alloy itself was not w'hite. I’he colours 
produced by age and careful manipulation, now so highly valued, 
were of no interest to the Chinese of early ages who preferred the 
bronzes to be of a steely colour. 

Forms and Uses. —The uses of the bronze ceremonial vessels 
are largely conjectural. Our information is gained from works 
based upon the re.searches of the archaeologists of the Sung 
dynasty, who undoubtedly had material not available to us, but 
whose deductions and theories would hardly be ctilled scientific. 
It is believed that the sacriticial forms were based upon idealiza¬ 
tions of V(.‘ssels in common use; that some held liquids such as 
wine ;ind water, and bthers, cereals and prep.ired meals. Some of 
them may have been used only lor cornmemortitive i)urposcs, A 
man raised to high rank would cause a bronze vessel to be made in 
honour of the occasion, and would inscribe it, sometimes to his 
ancestors, to w'liom he believed his preferment was due. some¬ 
times to himself. Sueh vessels we can be reasonably certain were 
.always used in religious ceremonies or family sticrifices. The 
forms which originated in the Shang dynasty remained essentially 
the same (.see Decoration) till the mid-Chou period, and those 
most extensively used w'crc few in number. 

All early bronzes can lie characterized as dignified and massive 
in proportion. Whether they be large or small (ht're is .alwa>'.s an 
appearance of strength and solidity; and although not c.sscntially 
clumsy, there is as yet little charm of contour such as would have 
been so essential to (he (Ireek.s. The few exceptions are in the 
profiles of some of (he simpler tsim, and these are as sensitive in 
line as any works of art that have ever been made. So keenly was 
the line felt in such instances that the slenderness or sturdiness of 
the tsun was perfectly expressed in the quality of the profile, re¬ 
gardless of bulk. There is crudity perhaps in the conception of 
some of the decorative motives, but it is the crudeness of concep¬ 
tion of the Romanesque period, without any traces of its awkward- 
ne.ss of execution. Chief among early bronze forms is the tmg 
(Jffi)- Originally a tripod cooking pot, it assumed a great variety 
of .shapes, some clumsy and lopheavv, and others refined, but al¬ 
ways sturdy. There is at present in the Buckingham collection in 
the Art Institute of Chicago, an unusually fine example of an early 
but refined type. It was formerly in the Tuan Fang collection. 
The patina is a beautiful tea-dust green, and has evid('ntl>' been 
hand-[)olished for generations. 

The hsicn (US) is generally a three-legged vessel the Ixittom 
.section of which i.s covered by a perforated and sometimes hinged 
lid; it was a steamer often made in two parts, occasionally 
separable, and is really an archaic version of a cooking utensil 
well known in Chinese kitchens. It is always clumsy in form, tis 
comparc-d with other bronze forms. 

The yn (^) is a covered bucket-like utensil with a swinging 
bale. It has a bulbous body, always elliptical in section, and the 
cover fits clo.sely ditwn over the neck. In some cases the .S3viiiging 
handle is so arranged that it moves through a limited distance, 
allowing only sufficient r(3om for the easy removal of the lid. The 
function of the yu wa.s the storage and tran.s[)(3rtati(3n of sacrificial 
wine, or possibly of wine for less solemn occa.sions. The tsun 
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CHINESE BRONZE INCENSE BURNER 

Chini.'si- bion/f imcnsf hurner i>f thf Slhio <lyfiH;,ty (A.D. 960-1279) in tlm forni of n water buffnlo uuen whieh 
is rilling Lao-tse. the philosopher who toundeil the Taoist retigion. Thi' water lioftalo, licirtg one of ttie inosl 
ilangeri'Lis and diffirolt beasts to tame, is ehoseti as a symbol of the power of ttie gentle thought ol tlie 
phi losoplier. The easting of tfiis piece is paper-ttnn 
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U#) which, in its simplest form, is a cylinderlike beaker with 
concave sides, goes through a variety of changes in form without 
change of name. Some of the most beautiful of all the ancient 
bronzes are tsun. These beakers were used to contain liquids. 

The yi (^) is a wide cup, generally with two handles, though 
some handsome variants are known with four. The handles arc 
sturdy, with animal heads at the top and a rectangular pendant 
at the bottom. This form must originally have had significance, 
but its origin is lost. A few specimens have been found mounted 
upon a square hollow base, cast all in one piece, from under the 
top of which depends a loop. Some Chinese archaeologists claim 
that a bell originally hung from this loop, which rang when the yi 
was lifted. Although the bell is of v’ery ancient origin in China 
it was without a clapper for some centurie.s after the yi in ques¬ 
tion ^^ere made, so it seems hardly possible that a voiceless bell 
.should have hung there. Bells were struck with a w'ooden mallet 
on the outer surface, and a person who held a heavy yi aloft in 
both hands could certainly not have struck a bell hanging beneath. 
'I'he use of the loop remains therefore still problematical, and 
would Jiot have been mentioned here were it not that it furnishes 
an excellent example of the fantastic speculations which have 
passed current in China as archaeology. The yi was used for 
offerings of grain. 

Another form called yi, but differently written (|tJi), is some¬ 
times the most fantastic of all the sacrilicial vessels. These yi are 
often animal forms conventionalized into containers for sacrificial 
wine, and generally of a deliberately ugly or menacing aspect. 
The animals are usually not recognizable as members of any known 
siK'cies, but arc extremely convincing, nevertheless. 

fortn called the hit was popular during the late Chou 

dy nasty. It i.s a round-bellied jar with a spreading cylindrical neck, 
and a c\'lindrical foot. It has two ring handles .suspended from 
tlat tiger masks on the shoulders, and was used as a container for 
wine or water. Three of the finest of the.se examples are in the 
Buckingham collection. One bears engraved upon the neck four 
characters reading “Number seven eastern palace.” Another of 
these jars approximately the same size and shape has the entire 
surface covered with an engraved pattern consisting of geometrical 
ornament and dragon-headed interlacing scroll patterns. Both 
ihe.se jars are of reddish bronze with a heavy gold plating, but the 
decorated jar has the pattern relieved in silver colour evidently 
obtained by painting the gold surface with mercury. The masks 
which support the handles of this jar are very crisjdy chiselled, 
and there can be little doubt that it is an imperial piece. The third 
of these jars is inlaid with a metal now much decomposed, but 
probably copper. A pattern of sprightly animals, facing each other 
in pairs, and in different registers, alternating with spirals gives 
vigorous decoration over the entire surface. The form of the jar 
is extremely simple, but it is saved from monotony and raised 
to a high degree of beauty by the unusual vitality of (he decorating 
.‘diapes. 

Bells and mirrors deserve special mention. Fine bronze bells 
of the early periods have long been highly esteemed by Chine.se 
collectors, particularly when they bear inscriptions, and an 
inscribed bell was always considered superior to an uninscribed 
one of greater artistic merit. The forms of early bells are all 
more or less alike, and they may be generally considered as repre¬ 
senting one class, although there is a great variety in proportion 
and in the surface decoration. Most of the bells have projecting 
bosses, sometimes called nipples, arranged in regular pattern 
on the surface, and these have given rise to some amazing specu¬ 
lations among Chinese amateurs. Perhaps the most amusing is 
that they are the survival of tuning pegs, such as are used at 
present in harps and pianos. It is claimed that strings or wires 
were stretched between them and that tlie bells were tuned to 
various musical pitches. A simpler solution of the problem would 
be that they represent rivets which in early times fastened plates 
of metal together in bell forms before bronze could be easily 
cast. The bells are all flat in section, like pointed ellipses, and 
this form could easily develop from metal plates. 

Mirrors were probably introduced from the West, as highly 
artistic metal mirrors were in u.se in Greece some time before 


247 

they seem to have appeared in China and crude earlier Scythian 
examples are known. Nevertheless it is possible that Chinese 
mirrors may be as early as the sixth century ice. The earliest 
examples are circular and very simi>le. The reflecting surface is 
as a rule slightly convex, and the back is decorated with con¬ 
centric bands of geometrical patterns. Ritualistic mirrors some¬ 
times had concave reflecting surfaces. Sometimes there are birds 
or l>easts in rai.sed outline, and sometimes characters and signs 
of the zodiac in the field inside the bands. A boss in the exact cen¬ 
tre, pierced from side to side, allowed the passage of a cord which 
was twisted into a la.s.sel and used as a handle for the mirror. 
Some of the finest mirrors tlat(‘ from the T’ang dynasty. The backs 
are covered in high relief with intertwining patterns of vines, 
leaves, birds and running animals, and are reminiscent of Persiait 
taste as well as the rejumsse silver work done in Asia Minor from 
Hellenistic times. Caravans were passing continually between 
China and the West, and, from the time of the Han dynasty, 
outside influences become a distinct factor in the development 
of all the crafts of China. 

During the Six dynasties it became the custom to cast votive 
figures in gilt bronze, and the monasteries seena to have made a 
practice of keeping large numbers of these on hand, ready for 
dedication by the pious. It is from the inscription.s engravaal on 
the bases at the time of such dedications that we have gained 
much of our information on sculptural characteristics and religious 
practices of the Wei and T’ang dynasties. From the end of the 
Chou period there i.s a tendency to .simplify bronze forms and reh- 
upon engraved or inlaid patterns in place of the earl>' decorations 
in relief. During the Sung dynasty the keen delight in archaeologi¬ 
cal research prompted the manufacture of exact counterparts of 
early forms, as well a.s all sorts of archaistic approximations. Very 
few Ming bronzes have much to recommend them as works of art. 
They are generally the products of the virtuosity of mediocre 
craftsmen, produced at a time when lavish decoration had taken 
the place of purity of form. 

Inscriptions. —In the identification of ancient bronzes the 
Chinese lay great stress ui)on inscriptions. There is still some 
doubt as to the meaning of certain of the ancient characters, but 
most of the inscrijgions can be read. They vary in length from one 
character to several hundred, and often give accounts of historical 
events and the names of personages, but without dates, and with¬ 
out sufficient detail to make attributions to definite limes or 
places anything more than conjectural. One of (he longest on 
record is in (he South Kensington museum, London. I'he shorter 
inscriptions read; “To the venerable father,” “I have dedicated 
(his bronze to my father Ting,” “Serviceable for sons and grand¬ 
sons,” etc. There are also single marks, more or less pictographic, 
some of which represent animals, birds or men. The meaning of 
others is not at all dear. 

As bronzes with inscriptions bring higher prices, many deal¬ 
ers have felt it their duty to see that all bronzes in their pos¬ 
session bore the right, or wrong type of inscription. Many bronzes, 
perfectly genuine, excellent specimens artistically, have had 
inscriptions added at a later date, in characters sometimes mean¬ 
ingless. In the ancient bronzes the inscriptions were cast in the 
surface like the ornament, and it is practically impossible to 
imitate a cast inscription by means of engraved characters, so a 
microscope, and even the eye alone will detect the added inscrip¬ 
tion. This is not, however, a practice of recent origin, and some 
very fine bronzes of the Chou dynasty bear inscriptions in Shang 
or Chou characters which were added to them several hundred 
years later. 

Decoration. —Following closely the researches of Karigren, we 
can divide the stylistic development of Chinese bronzes into sev¬ 
eral classes; (i) Shang (Karigren uses the term Shang-Vin), the 
Shang dynasty was 1765-1122 b.c.; (2) Early Chou, 1122-950 
B.C.; (3) Middle Chou, 950-770 b.c.; (4) Late Chou (Karigren 
and others refer to this style as Huai, as it was first identified in 
the valley of the Huai River); ( 5 ) Han, 206 B.r .-220 A.D. 

Styles cannot, however, be sharply differentiated and classi¬ 
fied by accurate dates, a.s every style in all phases of art is a 
matter of gradual growth, a new influence increasing in popularity 
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Early chintsl bron7is 


;is ;i ciirrciil s(\'I(' ground, so (hat, in a couniry a.s in prolilc, has hut one c>(*, hut when the allention is focussed on 

lar^e and s|iars(‘l\ poimlated and uilhoul (olierenl orpanization both of these eyes, the I'ao-t'ieh is seen rather than its componcnit 
as w as I lie Cliina of ihoso days, i( is (|uite possible that varii>us parts. 

s(\Iislic inllueiues wen- a! work in different depre<-s in widely The projecting vertical llangcs on practically all early bronzes 
separ iled de l rids, It i.s now. and always will he, consi‘(|uentIy, are a distinctive feature. They are douhtles.s a decorative feature 
impossible to say with assurance that an undated bronze was cast suggested first by the “lins” left on a casting which has been 
in a certain year, made in a piece-mould. The develoiiment of the llange as a dec- 

Xecertlu'less, with a certain amount of assurance' we can st;ite orative motif is one of the most revealing criteriti in the dating 

some of the main charae ti'ristics of the various periods, .some of of Chinese bronzes. The surface of the Shang flanges is dec- 
wiuCli ( hauge or disappear in succeeding eiiochs. orated with incised lines in T-shape or L-shape, but these ne\'er 

.s 7 /(/;/e.—'file favourite cU'( (native motives are cicadas, snakes, pierce entirely through the form whicli thus remains simple. Most 
a great varietc’ of birds, many dragon t>'pes, occasional elephants of the legs supporting //ng.s and similar vessels were of simple 

(elel)hant^ were known to the .Shang people), and the t’ao-t'ieh. cylindrical form. There were also su[)porting legs of animal form, 

whidi apiiears most often of all. The t’ao-t’ieh (a title be- flat on the sides as if made with a cookie-cutter. A type of knob 
stowed as late as the Sung dynasty) has been variously explained, shaped something like a gabled roof is also a distinctive early 
but no e.viiianation is conclusice or satisfactory. The Chinese form. There are freestanding animal heads—(he ram, the ox, 
call it the “ogre," or glutton, which really means nothing. There the deer, and certain composite bird-animal forms. Some of these 
is no doubt that it had a \'ery definite meaning to the Shang animals have bottle-shaped horns, never spiral horns. The thread- 
de igners and it must have had some sort of si>iriiual connotation, like ground pattern on the early bronzes is always the meander- 
W'e know that the importanl early bronzes were all made for rit- like “thunder" paliern. 

ual purpose.^, and that the contemporary religion was animistic— Early Chou .—During this period certain innovations gain grad- 

a form id' worshi]) based on (he belief that natural forms and ual ground. Thus a bronze which at first glance might appear 
forces i)ossess('d inherent spiritual being which should be propiti- Shang would contain a hint of certain decorative treatments which 
ated. The sinistt'r aspect of the ( ao-t’ieh. a sort of monster were current in the majority of middle Chou works. The pierc- 
mask, wDuld naturally identil>' it with some awe-inspiring super- ing of the flanges, resulting in a series of hooks or brackets is 
natural being The t'ao-t'ieli then, is a generally bodiless head, (he most important phenomenon. 

displayed in a ]wominent jilace on (he bronze and often dominat- Middle Chou .—By this time radical changes have taken place, 
ing the design, rrotruding e>es are the first noticed feature, and The austerity characteristic of the Shang work has sometimes 
then a wide mouth, often without a lower jaw, with or without given place to a creative ferc’our that could almost be termed 
tusks. The nose will probably he identified with one of the verti- “baroque." Several Shang types have disappeared, among them 
cal flanges which . re seldom missing on an early bronze. Some- the square //«g, the tsuu and the yu. Broad figured bands of dec- 
times (he effect of the t'.io-t'ieh is produced by “heraldic" ani- oration appiear, and the bottle-shaped animal horns have given 
mals facing e.ich other on opposite sides of a flange Each, being place to a sjural type. The flanges have become less important, 






CHINESE BRONZES 


1. Gilt-hron^c altar aroup of Buddha and attendant divinities, six dynasties 
(A.D. 221-5S9), in a private collection in the United States 


2. Covered ceremonial dish, Chou dynasty (1122 249 B.C.) 

3. Gilt-hronze ceremonial jar, Han dynasty (206 B.C. to A.D. 220) 
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Ithin, simple and almost rudimentary. A \ ery important type of 
' bell, the cluing, makes its appearance. The cylindrical legs have 
gone, succeeded by a curved “cabriole” type. 

Late Chou .—The awe-inspiring forms of strength and rugged¬ 
ness which were the main characteristics of the early ])eriods are 
now seldom seen. T'orms are simplified and decoration in high re¬ 
lief is reserved principally for ma.sks supporting handles. A very 
intricate and inventive geometrical arabes(|ue ba.sed often on inlcr- 
twining animal forms has pushed the thunder pattern away, and 
sometimes covers entire surfaces. The units of these patterns 
were obviously stanified in the moulds. Plaited and rope-like pat¬ 
terns appear for the first time. There is a marked tendency toward 
“all-over” decoration. As the period progresses the interest in 
inlaid jiatterns of gold, silver and copjK'r wire gains rapidly. It 
is a direct descendant of the “nieIIo”-like decoration of the Shang 
bronzes, but it reaches an extraordinary degree of ingenuity and 
perfection. Chariot- and furniture-mountings of reddish bronze 
simple in form, but sumptuously inlaid with patterns of the preci¬ 
ous metals, are an outstanding achie\ement 

The inlkience of the animal art of nomad tribes shows it.scif 
in an increasing use of animal forms for decorative purposes, 
which (ontinues through tfu' Han dynasty, f rom the Han dy¬ 
nasty onward dated bronzes become much more frequent. 
Througli the Six dynasties (221-580) when small votive groups 
were frequenll\' dedicated with dated inscriptions, and the T’ang 
dynastN’ (618-007) when some of the most ornate mirrors were 
c.ist, and bronze was employed extensively for Buddhist images, 
the standards of the bronze founders remained high. Soon there¬ 
after they were gone. 

Patina. —Inasmuch as an interesting patina will today bring 
a high ])rice for a bronze of little or no artistic merit some discus¬ 
sion of patinas may be useful here, I'rue jxitination is produced 
by chemical changes firought about by the action on the bronze 
of chemicals in the soil in which it is buried, hastened more or 
less by the amount of moisture pre.sent. Some bronzes have been 
found in water, which produces a distinctive effect, and some are 
thought never to ha\'e becai buried, Europ<*an.s and Americans 
prefer a green patina, and the Chinese consider that a velvety 
black is the best. Good patinas are \'erv apfiealing in colour and 
texture, particularly if they have received careful grinding and 
polishing for generations. ,so it is not surjirising to find bronzes 
in many rnu.seums which have absolutely no merit beyond the acci¬ 
dental one of colour. When a bronze is excavated its surface is 
naturally covered with dirt and incrustations more or less thick, 
underneath which is the patina caused b>' the disintegration of 
the metal surface and its combination with elements which sur¬ 
round it. If the patina is thick and its colour good it may be care- 
full}' grounil clown and polished away until the resultant bronze 
is actually the handiw'ork of a moie recent craft.sman who has 
carved out of the heavy patinaled surface the original form of 
the bronze. The favourite Chinese method is to polish with the 
bare hand, relying on the oils of the skin for the sole lubrication. 
Generations of such polishing by hosts of patient servants has 
given to many famous bronzes their charm of colour. At the 
pre.sent time many bronzes are coming on the market just as (hey 
have been excavated, and there is an evident attempt to prccservc 
all dirt which can be made to cling to the surface. Many European 
collectors wax and polish the surfaces of their bronzes, but the 
practice is not followed in America. 

Unscrupulous dealers have not hesitated to apply artificial 
patinas to genuine old bronzes to increase their .saleability, and 
this is done in a variety of ways. The simplest method is to paint 
them. Watercolour paints will wash off in water, and turpentine or 
naphtha will act as a solvent to oil colours, so these methods of 
falsification are easily detected. Sodium silicate, which is very 
slow to di.s.solvc, is often u.sed and in Japan exceedingly clever 
work is done with coloured lacquers. Waxes arc used also. There 
is. unfortunately, no w'ay to be absolutely certain that a bronze 
is genuine, but there are many W'ays of finding out when they 
are not genuine. A true patina is not easily damaged. Boiling a 
few' hours in water, and w'ashing w'ith paint and varni.sh solvents 
will easily remove the more recent traces of antiquity. The lacquer 


docs not come off so ea.sil>-, but where lacejuer, or a silicate, has 
been applied, the surface beneath is generally roughened so that 
if a small bit of the surface is exposed, the artificial roughening 
can be seen. The true patina has actual!}' eaten into the surface 
and cannot in most cases be easily removed Where the jrroce^s 
of patination has gone far the entire bronze shell is sometimes 
changed in conijuasition, and if genuine fragments of ancient 
bronzes are examined it will be seen that (he patina penetrates 
deep l)elow the surface, sometimes lea\'ing only a slight core of 
the original bronze which, too. has changed in composition, if not 
in colour, and has become extR'inely brittle. On the other hand 
under different conditions the strength, the toughness and even 
the appearance of old bronzes have been little affected. Some 
very careful forgeries have been made b}- applsing fragments of 
true malachite to the surface of the bronze with lactiuer. Some 
types of bronze patina are actually like malachite in structure, 
appearance and chemical com|K)sition. but forgeries of thi;, t}pe 
may be detected under the magniGing glass by observing tlie 
stratifications of the coli)ur la}ers which will not harmonize 

The Department of Chemistr}' of Columbia University and the 
Metropolitan Museum of Art of New \’ork city have undertaken 
extensixe ex|)erimenis on the care and cleaning of Icronzes which 
have suffered chemical disintegration. In consetiueme of the in¬ 
vestigation it has been found possible to reverse the ))rocesses 
of disintegration b}’ electrolxsis, with amazing results. So far 
as appearances are concerned the process is a true reward and cor- 
rcjdc'd surfaces again a.ssume (heir original appearances permitting 
delicate details and inscrii)lions to be seen. When the surfiice 
has been entirely destroyed nothing can Ire done of course, but 
heavy incrustations often come away leaving tin afcparentl}' undis¬ 
turbed surfaces This jrrocess should only be undertaken, how¬ 
ever, with every precaution, 
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INDIAN AND INDONESIAN 

Copper, Brass and Bronze. —The founding of copixm, bras.s 
and bronze by the cire perdue jrrocess is universal in India, and 
cif high anticiuity; but it may be remarked that the use of bronze 
is comparatively rare in the ca.se of images, most of the so-called 
Indian bronzes being made of jjure copper. After fini.shing, the 
casting is usually gilded by the mercury process. In the case of 
Nepalese copper figures, and occasionally in Jaina brass figures, a 
decoration w'ith inlaid gems may be added. Small images are cast 
solid; much larger images were cast by the same jirocess, but on 
an earthy core composed of chiy, sand, charcoal and rice-husks, 
burnt to a cinder-like consistency. The colossal coj)j)er Buddha 
from Sultanganj, of Gupta date, now in the Birmingham museum 
and art gallery, w’as cast in this manner, but in several .sections; 
the same process is widely employed in Farther India, and is 
e.specially characteristic of the later Siamese "bronzes.” 

In the case of utensils such as w'ater-vessel.s and ceremonial 
vases, lamps, etc., the same process is employed, but the casting 
is finished by turning on a lathe and polishing. Vessels of copper, 
brass or bell-mctal were formerly made exclusively for domestic 
! and religious use, but more highly ornamented types are now 
made largely for .sale to tourists, in Benare.s, Madras and Ceylon. 
Amongst the standard forms may be mentioned w'ater-vessels for 
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h.iiui use (.hose with Ion« necks (surdhi) used for carrying 

(i.mces Vv'attT to ^'reat distarices for ritual purjKJSCS, and the 
va-,sscls for specifically relij^ious use in worship, such as (her 
(iryjiythpalra fcjr ion.sCc ralcai water. Spouted ve.s.sel.s are used for 
drinking water, not from the spout by direct contact, but as a 
tcmtinuou.^ stream pcjured directly into the- throat (see Okin'KINg 
X i'.ssi.Ls). A special fcirm of vessel formerly in use by Hrah- 
manical and Ituddhist ascetics w'as the kunuiuiLdlu or kioidikd, 
usually of earthenware, but sometimes of bronze, in which the 
louf: neck formed tin; true spout, and a lateral o{x.‘nin^ served for 
filling; thi.s lorrii passed with Huddhi.sm to China and Korea. 

'I’hc- (in' perdur proc'ess is also employed in the makinj? of 
pea.sanl jewellc-ry in base; metal. A very inferestiiiR variety of this 
tec hnic|ue is jcrac ti.sed at Uundi in Rajt)ulana, whc're the flexible 
anklets callc-d are cast in cjue jjiec e. A composition of wax. 
resin and oil is ))iepareci in a lonct string;, which is then twisted 
spirally rctund a slick of the diameter of the intended links; one 
cut alonji' (he stick sc'parates (he links, which are then interlaced 
('Very one* into twc) cuhers, and joined up lay the apjclication of a 
hot knife. VS hen bo or 70 rin^s have been thus united, the; ends 
of the chain arc' joinc-cl, and the- whede- Keidly manipulated until 
it forms a perfectly flexible mode! ol the- luture anklet. This is 
then dip[)(‘d into a paste of c lay ancl c cnvdun»,e and finally enclo.sed 
in an outc'r layc-r of clay When dry the* mould thus prc'pared is 
scraped until a small pit*c c* of each link is just visible*, (hen a wax 
Ic'idiny hue is attachc'd .dl round, aiul the* whole atrain covered 
wilh clay. 'I'wo such moulds bein^ placed side* by side, the wax 
leading' lines are led into a hollow at the (op of the* mould; this 
hollow cup tilled with metal and borax, and coverc*d w'ith clay, 
Iciivin^' only a hlow-holc*. 'I'he whole* is (hc-n placed in the furnace, 
the* wax nic'lts, and ihc* mc-lal takc*s ils jclace. \\’hc*n the mould is 
opened it is only necessary to remove* the Ic'adiuK linc*s ancl file 
down irrc'Kul.irilies, to have* a pair of flexible anklets ready for 
use Small images and lovs are often made in a similar fashion 
Ironi prepared wa.x, all the* ornamejit bein^' appiic'd in the .shape* of 
the* wax striiitt; brassware similarly dc*corated always retains an 
applicjiic'* elfc*c t in the tinished fwoducl. 

Some of (he* linc*st examjcle.s of Indian metal-work are afforded 
fty (c'lnplc* bc*lls, and .standmy aiul han^iuK lam|)s and lamp-chains. 
The* b<*lls ranis'c from (hose lEed in the hand (o (he Kft'at bell cast 
for Kin« lktwciaw|)aya in Huiina iti i7c>o. the? second larj'est in 
the* wcjrld, and wt*i>,diinc' over So tons. Lamps for burninjr oil arc* 
(ui)|ied for one or more* wick.s; those made in candelabra form, 
like* a (rc*e of which (he biaiulu*s bear innumerable lights, arc* 
especially beautiful. 

Brass or coppc*r vc'ssels may be dc*coratc*cl by chased or engrav(*d 
ornament or by inlay or c*ncrust at ion of some other metal, accord- 
ii\g to the method already dc'scribed in the* case of iron. Brass 
inlaid with silver and co|)per is often very c*ff(*c(ivc*. Silvc-r is 
aijplied to copiier with sp<*cially good c*tfc*ct in the case* of the 
huc](]a covc*rs ot Purne.i, Bt*ngal. More rarely a coppc*r vc*ssel may 
be* dc*i orated with inset gc'Uis, like* goldsmith’s work. I'he char¬ 
acteristic brass ware* c»f Moradabad, still extensively produced, is 
c'ugraved with minute designs, relieved against a background of 
cciloun*ci lac, which is filled into the excavatc*d ground by means 
of hc'at; in some of the* b(*s( examples the ground colour is all 
black, producing a sort of imittition indri, in others red and green 
are also u.^ed, d’ruc* enamel .seems to be applic*d only to gold and 
silver, niello (yjv.) only to silver. The excellent tinned copper 
ware*, of Kashmir and the Punjab is mtiinly u.sed by Mohamme¬ 
dans for domc*s(ic' purpose's, and is of Persian origin. 

Bidri. —One of the most distinctive of Indian metal wares is 
(htit known as hidri, from the* c hiel and, v^’chaps. original place 
of manufacturi* at Bidar in Myclerabad. .Another main source of 
production, both in the iSth century and at the pre.sent day, is 
Ian know. The objc'cts made are tor domestic use (PI, xvii, figs. 
I, O. "I'he allov is comjiosc'd mainly of tin or zinc, with smaller 
proportions of lead and coppc'r, .Afl<*r casting, and shajiing on thet* 
lathe, the* surface is lhi*n engraved for the application of '<ilver in¬ 
lay; I'mally the surface is jMilislied and darkened b\ the application 
of a s,d ammoniac and saltpetre jiastc* mixed with c^il. The designs 
are geometrical ancl floral and in the best taste (c*xcc;pt in some 


modem examples, where (he effect is too thin), standing out 
brightly in .silver on the dead black ground colour of the alloy. 
(See also Arms and Armour; Copper; Sculpture Techniqit: 
Casting; Silversmiths’ and Golds.miths’ Work; Pewter.) 
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CORROSION AND RESTORATION 

The* art of fabricating m(*lal objects such as spearheads, daggers, 
urns, va.ses, staluccs, bracc'lels, e(c.. clate.s bac k many tbou.sands of 
yc*ars. Thc*re are on c*xhibit to-day in all of the* importani museums 
of (he world many precious siiecimens, often of rare beauty of 
de.sign, (hat bear witness to the highlx' developed skill of the 
ancient metal workers (ind artists of I'igx’pt, (Irc'c'cc*. Etruria and 
other countries. These metal objects when unearthed to-day are 
at timc*s in a very wcll-jiresorvcd condition. 'I'his apidic's, for 
exanifile, to most of (ht* bronze, .silvur and other metal articles 
founcl in the tomb of Tutankhamen. 'I'liis tomli may be lc)oked 
upon as an “ideal location” in view of the fact (hat corroding 
influences such as moisture, salts and ac ids w’erc* practically absent 
throughout the countless days of seclusion. On the* other hand, 
there have been many old graves uncoverc'd in wdiich the metal 
implements ancl jewellery were found to be completely disin- 
lc*gra(ed, no ve.stigc of the original rnetal or alloy remaining. The 
corroding agents, ever present in most soils, had converted the 
copiHT, tin, iron and lead liack into mineral compounds such as 
oxides, chlorides and carbonates. 

Betw'een these two limits—complc'te preservation and complete 
di.sintc'gralion—there are many intermediate stages. Very often 
a statue or a coin reveals upon examination a distinct met;d core, 
the outer incrustation being cc)m[)oscd of minerals formed from 
the original metal or metals. 

The process of restoration, briefly outlined below (xce C. G. 
Fink and C. H, Eildridge, Report, Metropolitan Museum of Art, 
New York, 1925), applies in particular to art objects of bronze 
and of other alloys which have suffered partial or complete disin¬ 
tegration while being buried or being otherwise exposed to corrod¬ 
ing influence's. 

The Process of Corrosion. —It is now conceded by most 
authorities that the process of corrosion of a metal or an alloy is 
due to electro-chemical action. One or many “c(‘lls” arc formc'cl 
lu'twTcn the more noble or “positive” areas or components, and 
the Ic'i^.s noble or “negative” areas of the metal. Very often there 
is a distinct plating out of pure silver due to disintegration of 
silver-copper alloys. In the case of the bronzes Ihc jiroducts of 
corrosion are the oxides of tin and copper besides the pretty green 
(malachite) and blue (azuritc) ba.sic c^.rbonates of copper. At 
times chlorides and sulphur compounds of copper are likcwi.se 
present. Silver, w*hcn not alloyed, is found either as metal or as 
ebony-black sulphide. Gold almost invariably occurs as metal, 
either pure or alloyed with copjx’r or .silver. 

Certain salts such as chlorides, sulphates and nitrates present 
in rain and in moist soil greatly hasten the process of corrosion. 
There arc, however, other active agents, for example, acids and 
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salts of organic origin, notably carbonic acid, which servo as 
electrolytes and tend to hasten the decompo.sition of the metal 
or alloy. 

Of prime importance in this process of corrosion is the presence 
of water or moisture. In completely dry locations corrosion does 
not occur. Water, present merely as moisture in the soil in which 
the bronze lies buried, is sufficient to bring about mineralization 
of the surface of the bronze and eventually of its entire body. 

The author’s examination of the cross-section of a number of 
metal objects which were in the last stages of complete mineral¬ 
ization revealed some interesting facts: The cross-section of a 
Greek bronze bracelet showed a small residual metallic core, 
around this a ^ in. thick layer of copper oxide (.cuprite) and 
stannite and outside of this a layer of green basic carbonate of 
copper (malachite). The cross-section of another bracelet showed 
a metallic core composed primarily of copper and silver, then but 
a short space from the surface of this core, a ring of pure silver 
and then beyond this a layer of malachite. 

It might be well to recall at this point that of the various copper 
minerals occurring in the earth’s crust, malachite is one of the most 
stable, in particular, under those conditions of the atmosphere and 
the soil of the localities in which the human race has lived and 
prospered. Malachite is a decomposition product of other less 
siable copper minerals such as the sulphide, chalcocitc, or the 
chloride, atacarnite, or the sulphate, brochantite. During the 
process of corrosion of a bronze there are, as a rule, undoubtedly 
unstable compounds of copper first formed which are eventually 
transformed into the basic carbonate or malachite. 

The Older Processes of Restoration. —In the past, metal 
objects of art had been found in dry locations, in a good 
state of preservation, and these needed very little preparation 
or cleaning before being submitted to museums or collections. On 
the other hand, when the metal article was covered with an 
earthy crust of appreciable thicknes.s—^jind usually unsightly in 
appearance—various “radical” measures were resorted to by 
dealers and others. Old bronzes showed fre.sh chisel marks, in¬ 
dicating plainly that the method of removing the crust or hard 
outer layers was of a very crude mechanical sort. Other “restored” 
bronzes showed all the jiit marks of strong acid cleaning. Tho.'^e 
who have resorted to these radical chisel or acid methods of 
“restoration” in the past overlooked one very im{)ortant fact—a 
fact which was only brought to light a few years ago in the course 
of our own researches. The fact is this: During the process of 
corrosion of an art bronze the detail of design is ''held" or "pre¬ 
served" in the crust but not on the surface of the metal core. 
The core of a badly corroded bronze is almost invariably deeply 
pitted and ugly in apjpearance. 

The New Process of Restoration. —Conceding that the corro¬ 
sion of metals and alloys w.as an electrolytic one, it was evident 
that if this electrolytic i)rocess of corrosion could be reversed, a 
method might be devised whereby the metal compounds in the 
crust would be reduced back to metal. After a series of exjM^ri- 
ments, expectations were fully realized, and this record, with the 
illustrations herewith, is the restoration process as finally worked 
out by the writer. 

Without any preliminary cleaning, the corroded bronze object 
to be restored is hung as a cathode in a 2% caustic soda solution 
(room tempt‘rature) and low amperage direct current .applied. 
The object is suspended with soft copper wires and is completely 
immersed in the solution. When there is danger that the object 
might not hold together during the process of reduction or 
restoration, it is advisable to pack the whole object in clean 
white sand, after making proper electrical connections, and then 
filling the containers with the caustic soda solution. Two or more 
anodes are hung up near the edge of the container. Iron, duriron 
and platinum anodes have been used with success. A rectangular 
glass battery jar of one litre capacity serves well as a container 
for the treatment of small bronzes. For large objects, stoneware 
tanks may be employed and there is no objection to the use of 
large sheet-iron tanks welded at the joints. A very low current 
density is essential. In general, the more completely mineralized 
the object, the lower should be the current density. From one 
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to live amperes per sijuare foot of exposed caihocle crust surface 
is u.sually suitable, but even lower current densitie.s ari' t > be 
resorted to when (he gassing at the cathode is too ^’igorolls It 
must be understood that violent gassing will cause serious injury 
to a soft crust, especially during the first slages of reduction. 
Upon first closing the electrical circuit it often happens that no 
appreciable current passes through the cell, due to the pi>or con¬ 
tact between the copper wire and the crust However, this is only 
a temporary jihenomenon and after a short time the entire' crust 
becomes conducting. An important reciuisite for success is the 
allowance of ample time. 1 'he lu'avier ihc' crust the longer the 
lime. Bronzes with crusts of ^ to | in. in thickness usually re(iuire 
three to .six months continuous electrolytic treatment d'he metal 
comjMiunds in the crust arc slowly reduced back to metal and 
after further electrolysis the linely divided metal hi'iomes more 
and more compact. X’ery often it is not essential to protced to 
(his very last stage. By careful handling and drying the tinely 
divided metal can be conveniently compacted l)y means of a good 
grade of shellac. This latter procedure is jiarliculaiiy usetul 
where detail of design is of first imjiortance and where the objeil. 
treated will be kept in a gla.^^s case. Silver alloy objc'cts which 
have been badly decomposed while buried in the soil usually 
contain a layer of pure silver within the crust, as mentioned above. 
Now it is a very fortunate circumstance that the details of design 
of the original silver-alloy bracelet or other article are faithfully 
reproduced in this layer of jiure silver, the jiroduct of the cle- 
ciiprilication of the alloy Ac(ordingly, when restoring articles 
of (his alloy by the electrolytic methocl, we reduce the malachite 
and other copper compounds in Ihc crust outside of (he silver, 
A layer compost'd largely of metallic (opi)er is i)roduc'e(i on (op 
of the silver. In order to expose the silver undt'rneath the article 
in (jucstion, at (he completion of the electrolytic treatment, it 
is carefully dipped alternately in dilute nitric acid (10'; ) and in 
warm water until all of the cop]x*r is removed. For the removal 
of the last (races of cojjper deposited on (he .‘«ilver it is safer to 
use formic acid instead of nitric and thus avoid any possible 
etching of the silver surface. 

Among the (irecks and Romans, and likewnse among the 
ancient Chine.se, it was often customary to apply hamnu'rrd gold- 
leaf to the surface of bronze objects. Take, for example, the 
author’s investigation of a decorated Roman bronze jjlaque which 
had been used for architectural purposes. The original pla(]ue 
was of solid bronze, and to the surface was applied gold-lc'af about 
in. thick (the human hair is about in diameter). During 

the process of corrosion the copiu-r ancl tin salts passed through 
the pores of the gold-leaf and formed a heavy green cru.sl, To 
remove the crust by one of the older methods of restoration, 
such as the chisel method or the acid method, would have resulted 
in complete failure, since the bronze proper was entirely mineral¬ 
ized and the gold-leaf had no mechanical strength, although it 
was tightly embedded or anchored in the red-green crust. By a])- 
})lying the electrolytic method of rest oration, a “restored” plaque, 
composed of an u{)ix‘r and lower layer of jjietallic cofyjxT anci in 
between (he layer of gold-leaf was obtained. By very cart'fii) 
manipulation, the upper layer of the copper was dissolved and 
the gold underneath exposed. 

Preserving the Restored Bronzes and Other Alloys.—In 

the ca.se of the ordinary copi>er-tin and copix-r-tin-lead bronz('s. 
the surface obtained by the electrolytic; restoration method was 
coppery in colour, very much like the. surface of freshly cast high 
copiKT alloys. This appearance of “newnc.ss” is usually an ohjt'c- 
tion from an artistic point of view. Nearly all ancient and many 
modern bronzes on exhibit to-day have coats of i)atina c-ither 
naturally formed or artificially applied. One of the commonest 
reagents used for patinating bronzes is salamrnoniac (NH4CI). 
However, we can not too strongly warn against (hr use of this 
salt as it will often give rise to that treacherous “bronze disease” 
more fully described below. Examining a large number of natural 
patinas, in particular those formed in Egypt, Greece and ancient 
Rome, a number of different shades were found: There is the 
beautiful red of cuprous oxide, the green of malachite and the 
blue of azurite. In this investigation it was evident that the 
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(lox-r lh(‘ .'ipproiK li N) the n.itural (onditions under which the 
patinas arc forriKal, the more hcaiitiful and artistic would he the 
results. Accordingly, such methods as ajjplyin^ solutions w'ith a 
f)ru.sh or cloth were- eliniinalc-d at the start The linal procedure 
as now used consists in exposing the hron/.e to carbon dioxide ^as 
after a i>relimiiiary exposure to fumes of ammonia or acetic acid 
(jr both, beautiful shades oi bluccs and greens are produced in 
irrc“j;ular patches. In our American and European climates the 
^rreens are the most stable, the blue shades lurninK to Rrcarn after 
some months. To [croduce the- reel shades of jtatina is decideclly 
more difficult. Artistic ellects can be prcccluccal by submerKinn 
the bron/e in a su.s|)ensioii of prec ipitatecl chalk to which has 
been adcled a little iodine, as tincture- of iodine- This treatment 
had bc-sl jcreccdc- the- c .-irbonic ac id (realmc-nl dc-scrilced above. 
After the bretn/e object has been jcatinatc-d, it is then carefully 
driecl in an oven 1) and ujion partially c oolirif^ it is sprayfcl 

with a dilute solution cd bees wax in benzol 'I he-rc- is Ic-it behind 
cen unbroken film of beeswax more- lasting and j)rolective than 
most of (he la(c|iic‘r prcfcarations commonly usc-d to-day. 

SiUiT objec ts of art arc- usually kc-pt in the bright polished con¬ 
dition, allhoiD-d' ‘I fnvv c ollc-c tors prc-fc-r the- black sulphide patina. 
Ac (ordin(,'l\'. in flu- case of the silver arliclc-s rc-ston-d by our 
process these arc-, after restoralion, carefully dric-d in an electric 
oven ovens tarnish the- siK'or) kept at a temperature slif'htly 
above the boiling point of watc-r. 'rher(-uj)on. the bec-s-wax cc)at 
is applied as described for the bron/c-s. 

(lold or Kold alloy objects sc-ldom rc-c|uire a |)rotective coalinf^. 
However, it the (told is pic-si-nt mc-rc-ly as a thin leaf or liltn, it 
i^ belter to apply the wax coalinjf as for bronze-s. in order to pro¬ 
tec I the base iiic-tal underneath the- Kold leaf. iJul even this wax I 
iilm is not an absolute jcrolection against the clc-slructive action of j 
the c ontaniinalc-d atmosphere- of a modc-rn city. All metal objects ; 
of arl should be kepi in ij/c/.s.s ca/ce.c. 'riu- atmnsphe-n- within the ' 
case can be- “c orrec Ic-d" by iilacinj? within the show case small 
ctpcn cori(ainc-rs Idled with stic ks of caustic soda or caustic: potash 
As soon as llit-sc- stic ks turn to a thick licjuid paste the containers 
should be- c leanc-d out, diic-d and lillc-d with fre-sh caustic. Tlu- 
less Irc-ciuently a case- is ofu-ned and (he- bc-tter it is sealed, the 
loiun-r will the caustic remain c-ffc-ctivc-. 

The Bronze Disease.-'Ihe term “bronze disease” or “col¬ 
lectors plague” as usually aiiplied. refc-rs to a highly localizc-d 
and usually accelerated torm of corrosion. A bronze- vase- coverc-d 
with a bc-auliful shiny patina may suddenly show a dull, light 
gre-en sjiot, often not bigger than Ihe ht-acl of a pin If nc-glc-cted, 
this si)ot grows in size- more- or Ic-ss rapidly, di-i)encling to a large 
exU-nt upon the- composition of llu* surrounding atmosphere. The- 
“bronze- di.seasc ” has bec-n known for many years. The “disease” 
may at times bre-ak out as an epidemic and nc-arly c-vc-ry bronze 
in a collection be afic-cted. A “hc-allhy” bronze may be inoculated 
by a mere loucb of lingers whic h haxc- bc-en handling sick brcmze. 
'I'he immc-diale cause- of this localized infection is difficult to 
dc-terminc- and man>' ha\c- bec-n the- conjecture's ])rc)ftered. Our 
own rc-sc-arc hc-s indicate that one of tin- most frc*c|uent causes 
of (he “bronze- disease-” is a grain of ammonium or other chloride 
or sulphate which in the pn-sence- of a little moisture reacts with 
the copper in Ihe bronze- to form a complex copjier chloride or 
sulphate. 'Ihis latter chloride- or suljihate is unstable, however, 
in the jirc-seru c- of c .-irbonic' acid and moisture of the atmosphere 
and is soon coiuc-rti-d to a basic carbonate such as malachite, 
d'hc- hydrochloric or sulphuric acid thus liberated is free to act 
upon further areas of the liroiizc- Hronzes saturated with chlorides 
that had shown no signs of the disease as long as they remained 
in a comparative' dry loc.ition, at once deve-loped the disease upon 
bc-ing transferred to a moist climate. Samples of atacamite, the | 
n.itural basic copper chloride mineral, and samples of brochantitc, | 
a natural basic cojifM-r sulphate, occurring in the arid regions of j 
('bile, upon Ix'ing shijiped to Xc-w York and there exposed to ! 
the air inimc-diately underwent decomposition resulting in a final 
copjH-r carbonate compound. 

Itronzes infected with the disease should be washed in repeated 
changes of boiling distilled water. In case the disca.se is deeply 
rooted (he- only .safe procedure is to make the bronze object 


a cathfjde in a sodium hydrate solution and electrolyze as 
in the case of the restoration process described above. During 
electrolysis the chloride, sulfihale and othc-r acid radicals pass to 
the iron anode there reacting to form ba.sic iron salts w’hich 
j precipitate out of solution. 

I Detection of Frauds.—The manufacture of “antiques” is an 
I industry of increasingly large proportions and it has become more 
and more difficult to determine whether or not a certain object is 
genuine or “faked.” In the case of oil jiaintings, chemical analysis, 
the micro.scopc- and the X-ray have been of inestimable value and 
with very few excc-[)lions conclusive answers arc- obtained. In the 
ca.se of bronzes and other rnc-tal art objects, the detection of 
frauds is considerably more difficult. However, the following 
procedure in the examination of a doubtful specimen has been 
fecund most salisfactctry and relialcle; ( T) microscopic examination 
! of the- jiatina or crust; (2) chemical analysis of the patina or 
! crust; (3) metallograi>hic examination of the metal core and the 
inc-tal in dirc-cl contact with the patina or crust; (4) chemical 
analysis of the metal (or metals). In the examination of the 
patina wc' may lind distinct crystalline growths of malachite or 
azurite, the tiny crystals partially imbedded in the underlying 
oxide film. Such crystalline- growths arc- most ditljc ull to imitate 
and patinas of recent origin arc almost always amorphous or non- 
crystalline. Xc-vc-rtheless. the [)atina may be recently formed or 
aicplied and yet the bronze may be genuine*—in fact, very many 
of tin- genuine bronzes exhibiled nowaclavs have i)atinas of recent 
or artificial formation. Accordingly, if the microsiructure of the 
rnalachite- or azurite particlc-s in the crust or in tlie patina is dis¬ 
tinctly crystalline and interlacc-ci with (he copjH'r oxide layer, the 
bronze' is very likc-ly genuine. Hut an amorphous malachite deposit 
does not necessarily imply that the underlying bronze is not 
genuine. rndc*r the outermost coaling of malachite or azurite or 
clayev material there usually is found, in the- ease of genuine 
bronze's, a layer of copix-r oxide, reddish-brown to reddish-black 
in colour. I'his layer is usually of considerable thickness and is 
not rc'adily ap])liecl by any r;i[)ici artilicial process. In the- nic-tal- 
lograjchic examination of the bronze we find additional proof as 
to whethc'r or not the bronze is genuine. Taking a very fine' slice 
of metal from some inconspicuous jiart of Ihe bronze, and pre¬ 
paring Ihis hy polishing and c-tching for microscopical examination 
w'e note in the case of a genuine bronze that there- is a gradual 
change in structure as we jxiss to the outer exi^osed edge of ihc- 
bronze; furthermore, we will sometimes note changc-s that arc- 
brought about by a very slow process of “annealing “ We havc- 
referred to the procc-ss of dccuperification above. Chemical analy¬ 
sis must be carried out with great care. We tan support the 
findings of our metaliographic im-estigation by clc-lermining chemi¬ 
cally that the main body or interior of the bronze has a decidedly 
diffc-n-nt composition from the layers under the outer oxide or 
patina surface. (C Ci.E.) 

BRONZING, a process by which a hron/.e-likc- surface is 
imparted to objects of meted, plaster, wood, etc. On metals a 
green bronze colour is sometimes produced by the action of such 
[ substances as vinegar, dilute nitric acid and sal-ammoniac. An 
an(i(|ue appearance may be given to new- bronze articles by brush- 
I ing over the clean bright metal with a solution of sal-ammcmiac 
and .salt of .sorrel in vinegar, ;ind rubbing the surface dry, the 
operation being repeated as often as necessary. Another solution 
for the same purpose is made w-ith .sal-ammoniac, cream of tartar, 
common salt and silver nitrate. With a solution of platinic chlo¬ 
ride almost any colour can be produced on copper, iron, brass, 
or new* bronze, according to the dilution and the number of appli¬ 
cations. Articles of plaster and wood may be bronzed by coating 
them with size and then covering them with a bronze powder, 
such as Dutch rnetal, beaten into fine k-av'-s and powdered. The 
bronzing of gun-barrels may be effected by the use of a strong 
solution of antimony trichloride. A surface of copper or brass 
may lie given an “oxidized” finish by treatment w'ith a solution of 
a sulphide or an arsenical salt. 

BRONZINO, IL, the name given to Antgelo Allori (1503- 
137^). Florentine painter. Bronzino was born at Monticclli, near 
Florence, on Nov. 17, 1503, and studied under RalTaellino del 






BRONZITE—BROOKE 


253 


Garbo and Jacopo da Pontormo. He was intlucncccl by Michael 
Angelo and worked in Florence, where he was court portrait 
painter to Cosmo I., Duke of Tuscany. With the exception of 
Andrea del Sarto, he was the greatest portrait painter produced 
by Florence in the lOth century. He also painted sacred and 
decorative subjects, good examples of which are the “Venus. 
Cupid, Folly, and Time” in the National Gallery, London, and 
the “Limbo or the Descent of Christ into Hades,” painted in 
1552, in the Uthzi at Florence. The “St. Julian,” and the “Judith 
and Holoferncs,” in the Pitli Palace, are among his most famous 
works. Of the latter there are many copies in different galleries. 
He painted portraits of Dante, Petrarch, and Hoccaccio and of 
.‘^ome of the famous men of his own day. His three tine paintings 
of Eleonora di Toledo, grand diu hess of Tuscany, are in the Uflizi, 
the Kaiser Friedrich Museum, Berlin, and the Wallace collection, 
London. He was a poet as well as a painter and a member of the 
Idorentine academy. He died in Florence on Nov. 2^, 1572. 

BRONZITE, in mini ralogy, a memlier of the pyroxene group 
that crystallizes in rhombic systein {see PYRoxiiNK). The name 
was originally applied to the members of the series exliibifing a 
bronzelike lustre, due to the presence of regularly arranged inclu¬ 
sions. These inclusions a[)pcar in most cases to he ilmenite ar¬ 
ranged in plates parallel to the crystallographic plane (100). They 
are probably, as in (he similar case of dialiagc {(j.v.), products of 
unmixing, sc'paraling from solid solution in the pyroxene on fall of 
temi)eraturc. 

BROOCH or BROACH, originally an awl or bodkin, de¬ 
notes a cla.sp or fastener for the dress, ])rovided with a })in, hav¬ 
ing a hinge or spring at one end and a catch or looj) at the other. 
Brooches of the; safely-pin ly[)e {fibiihu ) were extensively u.sed 
in anticiuity, but (he place of origin cannol as yet Ik* e.xaclly de¬ 
termined; it would seem to have been in cen(ral Euro[)e, towards 
the close of (he Bronze age, somewhat before 1000 n.c. The earli¬ 
est form is liitle more than a pin, bent round for security, with 
the point caught against the head, but from the third century or 
thereabout, brooches have developed into works of art, many of 
which arc exejuisitely decorated and ingeniously constructed. {See 
Jewellery.) 

BROOKE, FRANCES ( i 724-8 c >), English novelist and j 
dramatist, whose maiden name was Moore, wrote novels i)opular 
in llieir day. The most important were The History of Lady j 
Julia Mandvvillc (i70.t), Emily MoHtay,ue (i7<-»o) and The Ex¬ 
cursion (1777). Her dramatic pieces and translations from the 
French are now forgotten. 

BROOKE, FULKE GREVILLE, 1ST Baron (1554- ! 
1628), English poet, only son of Sir h'ulkc Grcville, was born at I 
Ifeauchamj) Court, Warwic k.shire. He was sent in on the I 

same day as his life-long friend, I’hilip Sidney, to Shrewsbury | 
school. He matriculated at Jesus college, Cambridge, in 1508. 
Sir Henry Sidney, president of Wales, gave him in 1576 a po.st 
connected with the court of the Marches, but he resigned it in 
1577 to go to court with Bhilip Sidney. Young (Jreville became 
a great favourite with Queen lalizabeth, who treated him with less 
than her usual caprice, but he was more than once disgraced for 
heaving the country against her wishes. Philip Sidney, Sir Edward 
Dyer and Grevillc were members of the “Areopagus,” the literary 
dujue which, under the leadership of Gabriel Harvey, supported 
the introduction of classical metres inlo English verse. Sidney and 
Greville arranged to .sail with Sir Francis Drake in 1585 in his 
expedition against the Spanish West Indies, but Elizabeth peremp¬ 
torily forbacle Drake to take them with him, and also refmsed 
Grex'ille’s request to be allowed to join Leicester’s army in the 
Netherlands. Philip Sidney, who took part in the campaign, was 
killed on Oct. 17, 15S6, and C>rcville shared with Dyer the legacy 
of his books, while in his Life of the Renowned Sir Philip Sidney 
he raised an enduring monument to his friend’s memory. About 
15Q1 Grcville served for a short time in Normandy under Henry 
of Navarre. This was his last experience of war. In 1583 he 
became secretary to the principality of Wales, and he represented. 
Warwickshire in parliament in 1SQ2-93, 1597, 1601 and 1620. In 
1598 he was made treasurer of the navy. In 1614 he became 
chancellor and under-treasurer of the exchequer, and throughout 


the reign of James I. was a valued supporter of the king’s 
party, although in 1615 he advocated the summoning of a 'parlia¬ 
ment. In 1018 he became commissioner of the Treasury, and in 
1021 he was raised to the peerage with the title of Baron Brooke, 
a title which had belonged to the family of his paternal grand¬ 
mother, Elizabeth Willoughby, He received from James 1. (he 
grant of Warwick castle, in the restoration of which he is said 
to have spent £20,000. He died on Sept. 30 Th:S. 

His only works publislied during his lifetime were four poem.s, 
one of which is the elegy on Sidney which appeared in The 
Phoenix Nest (1503'), and the Tragedy of Mustapha. A volume 
of his works appeared in 1033, another of Remains in it)70, and 
his biography of Sidney in 1652. He wrote two tragedies on the 
Scnecan model, Alaham and Mustapha. 

Brooke left no sons, and his barony passed to his cousin, 
Rohert Grivhle (r. 1608-10.13), who thus became and Lord 
Brooke. Tliis noldeman was an active member of the' parlia¬ 
mentary party, and defeated the Royalists in a skirmish at Kine- 
ton in Aug. i()42. He was killed at Lichfield on March 2 1643. 
Brooke, who is eulogized a.s a friend of toleration by Milton, wrote 
on philoso|)hical, (hetilogii al and current political tojiics. In 1746 
his descendant. hrancis Greville, the 8 th baron (1719-1773), V>^as 
created earl of Warwick, a title still in his family. 

Dr. A. B. Grosart edited the complete works of Fulke Greville for 
(lie Fuller H'ort/aVv JJlirurv in 1S70, and made a small selection, 
published in (he Elizabethan Library The life of Sidney was 

reprinted by .Sir S. Kcrerton ItrAcJee.s in iSih, and with an infrodiietion 
hy N. Smith in the “Tudor and Stuart Library” in moy; Carlica was 
reprinted in M. F. Crow’s “Eli/abelhan Sonnet (.'ycles” in iSoH. See 
also an essay in Mrs. C. C. Stopes’s Shakespeare's {Varwickshire 
Contemporaries (1907). 

BROOKE, HENRY (c. 170.3-1 7^3), Irish author, of county 
Cavan, .studied at IViiiity college, Dublin, and then w’ent to Lon¬ 
don to study law. He wrote a philosophical poem in six books 
entitled Cniversal Beauly (1735), translated the lirst and second 
hooks of 4 ’a.sso’s (Jerusalemme liberata (1738), anti prt)clucetl a 
tragedy, Gustavas \'asa, the Deliverer of his Country (1739). This 
play had been rehearst'd for live weeks at Drury Lane, but at the 
last moment the jierformance was forhitlden, on account of a sup- 
po.scd portrait of Sir Robert Walj)ole in the part of Trollio. The 
l>iec:e was printed and sold largely, being afterwards pul. on the 
Irish stage under the title of The Patriot. This affair provoked a 
.satirical pamiihlet from Samuel Joiin.son. Fie then returned to 
Ireland. During the Jacobite rebellion of 1745 Brooke issued his 
Tanner's Six Letters to the Protestants of Ireland (collectetl 
1746), the form of which was .suggested by Swift’s Drapier's LeL 
ters. For this service he reccivetl the post of barrack-master at 
Mullingar, which he held till his death. About 1700 he entered 
inlo negotiations with leading Roman Catholics, and in 1761 he 
wrote a pamphlet advocating alleviation of the penal laws against 
them. His best-known work is the novel entitled The Pool of 
Quality; or the History of Henry Earl of Moreland (1765-1770). 
i'hc characters of this book, which relates the education of an 
id<‘al nobleman by an ideal merchant-prince, are gifted with a 
“passionate and tearful sensibility,” and rt-flect the real humour 
and tenderness of (he writer. Brooke’s religious and philanthropic 
temper recommended the book to John Wesley, who edited 
(1780) an abridged edition, and to Charles Kingsley, who pub¬ 
lished it with a eulogistic notice in 1S50. He died at Dublin in a 
state of mental infirmity on Oct. 10,1783. 

BiBLior.HAPiTY.— His daughter, Charlotte Brooke, published The 
Poelkal Works of Henry Brooke in 1792, but was able to .supply very 
little biographical material. Other sources for Brookes biography are 

H. Wilson, Brookiana (1804), and a biographical preface by E. A, 
Baker prefixed to a new edition (1906) of The Fool of Quality. 
Brooke’s other works include, .several tragedies, only some of which 
were actually staged. He also wrote; Jaek the Giant Queller (1748), 
an operatic satire, the repetition of which was forbidden on account 
of its political allusions; “Constantia, or the Man ot Lawe’.s Tale” 
(1741), contributed to George Ogle’s Canterbury Tales Modernized; 
Juliet Grenville; or the History of the Human Heart (i 773 )< novel; 
and some fables contributed to Edward Moore’s Fables for the Female 
Sex (1744). 

BROOKE, SIR JAMES (1803-1868), English .soldier, trav¬ 
eller and rajah of Sarawak, was born at Secrore, near Benares. 
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He rnuTCfl thf sf-rviiT of the East India rom])any, and was sent 
out Kriiuiia about i.s,'s‘. On tho outbreak of the Hiirmcst* War 
hf was despatched with his regiment to the valley of the Brahma- 
jiulra; he was dantretously wounded in an en;'ai;'ement near Run^- 
pore and was ((t[n[)elled to return liome ( In 1830 he made 

a voyat^'e to ( hina, and durinp; his jjassaj'e amonf? the islands of 
the Indian ar< hiprlaeo he c<jnceived tin jtreat design of rescuing 
tlurii fr(an barbarism, On the death of his father he succeeded 
to a large property and fxiught and e{juip{)ed the “Royalist,” 
sailing in iKtS on his great adventure. On reaching Borneo he 
found the rajah Miida llas.sim, uncle of (he reigning sultan, 
engaged in war in the jiroviiua' of Saraw-ak W’ith several of the 
hyak trifles, who had revolti-d against the .sultan. He offered 
his aid to (he i.iiali, and th(“ insurgents were defeated. T'or his 
ser\'ii es the title of rajah (jf Sarawak was conferred on him by 
Muda Hassim. but it was not until tM.;i that the sultan of 
Borneo I onlirnu (i his title, for the next few years Brooke devottrd 
himself to prejKiiing a ( ode of laws and de\'eloping coinmert e, at 
the same time stamping out tile pirai y whi( h made all shipjdng 
uns.'ife among the islaiuls. In his various expedilion.s against the 
raiders he was assisted by Sir Harry Kcppel and other com- 
ni;*riders ol British ships of war. 'I'he capital of the sultan of 
Boriiio was ‘■.loiim'd and (he sultan routed w'ith his tinny. In 1847 
Brooke returned to England tuid the ('orportilion of London con- 
lerred on him the freedoin of the ('ity. He was appointed gov¬ 
ernor and ummiander-in-i hief of (he ishind of Labuan with its 
dependencies (made ;i British colony after imrchase from the 
sultan ol Borneo I. lie was also rntide <onsul-general of Borneo. 
In iS.pj he led tin I'Xpialilion tigtiinst th(* Seribas and Sakuran 
iB’aks, who still pei.sisted in piraiy. He visited twice the capital 
of the sult.m of Stila .•iiul coinluded ;i tretily with him, which htid 
lor one oi its objects (he expulsion of the sea-gijisies and other 
tribes jrorn his dominions. In 1851 grtive charges with re.spect to 
the operations in Borneo wane brought agtiinst Sir James Brooke in 
the House of C'ommons by josejih Hume and other members, 
espei itilly ti.s to the “head-money” receivial. To meet these accu¬ 
sations ;iml to vindicate his proieediiigs, he went to England. 
'I'he ecidence adduced was so conllicting that thc^ mailer w'as at 
U'Mgth referred to a royal commission, which sat at Singapore. 
As (he result of its investigation the charges wi're declared to be 
"not proven.” Sir James, however, was soon after deprived of 
fht' governorship of I.abuan and the head-money W'a.s aboli.shed. 
In iS-;; his house in Sarawak was attacked and burnt by Chine.se 
pirates and he had to tly Irom (he capital, Kuching, With a small 
force he attaiki'd the Chinese and recovered the town. In the 
following year he returned to England, and remained there for 
thrc'e years. During that time he was attacked by paralysis, a pub- 
li( subscription was raised, and an esltite in Devonshire was 
bought and presented to him. He made two more visits to Sara- 
w.ik. and on eaili oicasion had a reliellion to suppress. He spent 
his last (l.iys on his estate at Burrator in Dexainshire. and on his 
dealli was siuceeded, as r.ij.ih of Sarawak, by his nephew. Sir 
James Brooke w.ts a man of the liighest ]K'rsonal character, and he 
disjilayed unusual eourage both in his contliets in the East and 
under the iliarge.s advanced against him in England. 

T^i^ Priviitr J.rttcrs (iS.^S to 1853) were puhli.shcd in iS.yp Por¬ 
tions ot bi> Jonruiil were eilitod fiy Captains Munday and Keppcl 
(\cc also Saicau ak). 

BROOKE, RUPERT (1887-1015'), Engli.sh poet, son of 
William, Barker Brooke and Alary Cutterill, was horn at Rugby 
on Aug. 3, iSS7, and ediutUed in his father’s House at Rugby 
school. After winning poetry prize.s and playing cricket and foot- 
b;dl for the school, he went to King's college, Cambridge, W'ith a 
.scholarship in tijon. He played a leading part in university life, 
helped.to found the Marlowe Dramatic Society, became Presi¬ 
dent of the Eabians, and took a second in Classics; and here, 
as throughout his life, the tharm of his personality, in which his 
remarkable good looks were only one element, gained him in- 
numeratili- friends. Eor the next three years he lived mainly at 
Grantchcsier. writing poetry and studying (he Elizabethan drama, 
and paid long visits to iMunieh and Florence in iQii. and Berlin 
in igua His i'oim.s were (lublished in December lyii. He won 


a fellow.shijr in 1913 with a dissertation on John Webster. In May 
1013 he started on a year of travel in America and the South 
sea.s. In September 1014 he recei\’ed a commission in the Royal 
Naval Divi.sion, with which he took part in the Antwerp Expedi¬ 
tion and sailed for the Dardanelle.s. 11 c died of blood-poisoning 
in Scyros on April 23. 1915. 

He had ambitions for play-writing; though too much must not be 
built on his only attempt, the one-act melodrama Lithuania, his 
sen.se of the theatre, combined wn'th that “.sympathetic imagina¬ 
tion for ev'erybody and everything” Which he called “the artist s 
one duty,” were a good equipment. As for prose, hi.s dissertation 
on Welisler shows critical power and industrious scholarship. The 
Letters jroin America, full of observation and humour, have many 
passages of great beauty; and a word must be said of the charm 
of his intimate letters. In the earlier Poems (1905-08') he is still 
a boy. He whites with gusto, and a sense of verbal and metrical 
beauty, neither Cjuile under control; he is too lavish with the 
token-coins of poetry; and though there is hardly a poem with¬ 
out some memorable phrase or iiassage, the general effect is a 
little turgid. The later section ([908-1 i) shows a great advance. 
Though both in his rapture and his disillusion there is still an 
immaturity of exuberance and braxado. and a few iioems arc 
provocatively disgusting, the beauties are more abundant. The 
Unman Body (in which the inlluence of his favourite poet Donne 
shows most clearly) and two or three sonnets are comiiletely 
successful; and Diningroom Tea, with its curiously concrete 
rendering of an elusix e experience, is one of his iinest jiiec es. Next 
came Grantchester (1912). This lovely poem, in its cornliinatiou 
of temderness and whimsicality, both s(c-c‘[)c‘d in the es.sence of 
poetry, is the first perfect exam])le of that mingling of humour 
and bc-auty which is perhaps his chief distinguishing mark. 
Written in Germany, it is also the first exfirc-ssion of his dc-c“p 
love for England. In the best of (he poems written on his trax'els 
he steps out as a master of his craft; the sonnels Clouds and 
Psychical Research, with the exquisite Ttare. Tahiti, mark the 
highest level of his accomplishment. The publicalion of 
almost coinciding with the news of his death, won him immediate 
fame. Written in the chivalroiLs ardour of the first moment, (he 
sonnets are in strong contrast with (he la ten* ]ioctrv of trench- 
warfare; and nothing better has been said about their historical 
as|)c*ct than the words of Winston Churchill; "A xoicc had be¬ 
come audible, a note had beem struck, more (rue, more thrilling, 
more able to do justice to the nubility of our youth in arms than 
any other—more able to express thc'ir thoughts of seif-surrender, 
and carry comfort to those who watched them so intently from 
afar.” Finally, the fragmenl.s written on his last voyage', in (heir 
utiion of profound feeling with the perfection of jihrase tmd 
movement, hold more surely than anything else he wrote the 
promise of a great [loet. (E. Mar.) 

BROOKE, STOPFORD AUGUSTUS (i83-~iot6). Eng¬ 
lish divine and man of letters, Iiorn at Lettcrkcnin’, Donegal, 
Ireland, was educated at Trinity college, Dublin. He was ordained 
in the Church of England in 1857, and held various charges in 
London. From 1803 to 18(15 he was chaplain to the Empress 
Frederick in Berlin, and in 1H72 he became chaplain in ordinary 
to Queen Victoria. But in 1S80 he seceded from the church, being 
no longer able to accept its leading dogmas, and olViciated as a 
Unitarian minister for some years at Bedford ch.ipel, HIoomshur>'. 
Bedford chapc'l wa.s pulled down about 1804, and from th.it lime 
he had no church of his own. but his eloiiuence and powerful 
religious personality continued to make themsehes felt among 
a wide circle. He died at Ewhurst, Surrey, on March 18, 1916. 

He publLshed in 1865 his Life and Letters of F. IL. Robertson (of 
Brighton), and in 1870 wrote an admiruhlc primer of EiiCidi Litera¬ 
ture (new and reviir^etl od., igoo), followed in hy The History of 

Early lin^lLh Literature (2 vols., 1802) down to the aect'S'iion of 
.Alfred, and F.niilisli Literature from the Beeinitinys to the Rornian 
Conquest (1.80S). His other work.s incliidc various volumes of 
sermons; Theology in the English Poets — Cowper, Coleridge. \Vords- 
u'orth. Burns (1874) ; Poems (1888) ; Dove Cottage (1800) ; Tennyson, 
his Art and Relation to Modern Life (1804) ; The Poetry of Robert 
Browning (jqoj) ; On Ten Plays of Shakespeare (1005) ; and The Life 
Superlative (1906). See L. P, Jacks, Life and Letters of Stopford 
Brooke ( 1917 ). 
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BROOK FARM (1S41-47), an institute of agriculture and 
education, situated on 160 ac. at West Roxbury (Mass.), gm. from 
Boston, was organized in the summer of 1841 by the Rev. George 
Ripley, a former Unitarian minister, an editor of The Dial, a 
critical literary monthly, and a leader in the Transcendentalists 
club, an informal gathering of the intellectuals of the period and vi¬ 
cinity. He was aided by his wife, Sophia Dana Ripley, a woman of 
wide culture and academic experience. According to the articles 



Brook farm, headquarters of the second Massachusetts in- 

FANTRY IN 1861, 14 YEARS AFTER THE ABANDONMENT OF THE SITE AS A 
SCHOOL BY THE NEW ENGLAND TRANSCENDENTALISTS 


of agreement, their dcsiia^ was to combine the thinker and the 
worker, to guarantee the highest mental freedom, to jircpare a so¬ 
ciety of liberal, intelligent, and cultivated jiersons who.se relations 
with each other would iicrmit a more wholesome and simj)l(! life 
than < oLild be led amidst the pressure of competitivii institutions. 
There was no religious creed. 'I'ruth, jiLstice, and order were the 
governing jirincijales. Kai h individual was free in so far as he did 
not \’iolale the rights of other.s. 

7 ’he projet t was fmaru'ed by the .sale of stock, a purcha.ser of 
one .share betorning automatically a member of the in.stitute. It 
was governed by a board of directors. The profits, if any, after 
all payments and improvements, were divided into a number of 
sh;ir{?s corresponding with (he number of day.s’ labour, e\’ery mem¬ 
ber entitled to one share for each day’s labour performed. Among 
the original shareholder.s were Charles A. Dana and N.ithaniel 
Hawthorne, who served together as the fir.st directors of agricul¬ 
ture. Other members were John S. Dwight, Minot Pratt, George 
I’artridge, Bradford and W'arren Burton. Ralph Waldo Phnorson, 
Amos Bronson Alcott, Margaret Fuller, Theodore Parker, Orestes 
A. Bronson, and William Henry Channing were interested visitors. 
It attracted not only intellectuals—though teachers remained ever 
in excess of farmers—but carpenters, shoemakers, and printers. It 
paid a dollar a day for work (physical or mental) to men and to 
women, and provided to all members, their children and family 
dependents, housing, fuel, clothing and food at approximately 
actual cost. For four years it published The Harbinf^rr, a weekly 
magazine devoted to social and political problems, to which James 
Russell Lowell, J. G. Whittier, and Horace Greeley occasionally 
contributed. 

In educational theory it was modern, desiring “[)erfect freedom 
of intercourse between students and teaching body.” F’or the first 
and second years disciplinary measures consisted in the attempt to 
arou.se a sense of personal rc.sponsibilily, and to communicate a 
pa.ssion for intellectual work. There were no prescribed study 
hours, and each student wa.s required to give a few hour.s a day i 
to manual labour—the girls to kitchen and laundry work, the boys 
to hoeing and chopping. There was an infant school, a primary , 
school, a college preparatory course covering six years. Latin, j 
Italian, German, moral philosophy, Greek, higher mathematics, i 
botany, the English classics, music and drawing were taught, and 
during the brief period of existence it attracted students from 
Manila, Havana, and Florida. George William Curtis, Father 
Isaac Thomas Hecker, and Gen. Francis C. Barlow were early 
students there. 

For a while it looked as though the ideal of the founders would 
have something of a practical realization. Within three years the 
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community—or “Phalanx” as it wa.s called after 184.^—which ha^l 
begun with the original farmhouse and a small building known as 
the school, had grown to include four houses, work rooms, and 
dormitories. Then, though financing had been a loiistanl ditfu ulty, 
it of ncce.ssity put all available funds into the construe!ion ol a 
large central building to be known as the Phalanstery, and the 
leaders were still optimistic of the permanence of their venture 
VYheii on the night of March 2, 1S46, while Ihiy celebrated with a 
dance the completion of (he new building, the alarm was given 
that it W'as on fire. It burned (o the ground, and though the colony 
struggled on for a while, “the enterpri.se fadt'd, llitkereil, dii'd 
down, and expired,” and (he land and buildings were sold at auc¬ 
tion on April 13, 1849. 

See John Thomas Cocinian, Br(U)k Farm (Boston, ; I.iiulay 

Swift, Brook Farm (iqoo) ; and Morris Ilillcjiiil'.s History of Sotiulism 
in the United Stales (1903), 

BROOKFIELD, cii y, Linn countc- (Mo ), U S .\. on fed¬ 
eral highway 36 and Burlington railway, ainnit 130 mi, N.F. of 
Kansas City. The population in 1040 was O.174. It ships large 
quantities of grain, hay, poultry and livestock ; has railroad slio])s 
and a shoe factory; and is in the “Lafayette” coal tu'ld 'fhe 
city was founded in 1858 and incoryiorated in 1S7.!. 

BROOKHAVEN, a city in the pine forest ri'gion of south¬ 
western Mississippi, U.S.A., on federal highways 51 and 84. and 
served liy (he Illinois Central and Mississipyii Central railways; 
county seat of Lincoln county. 'I'he population in Kj.to was S.28H; 
and in 1940. (>,.’32. Brookhaven is the centre of large lumbering 
and agricultural interests; a shiyiihng yioint for cotton; and the seat 
of Whitworth college for women (established 1S5X). 'The uty 
was founded about 1854 and incorporated in 1H70. 

BROOKINGS, a city near the eastern boundarv of .South 
Dakota, U..S.A.. ihri'e mi. 1 C. of (he Big Siou.x rivi'r; the comity 
.scat of Brookings county. It is on fi'deral highways i.y anri 77 
and is a division on llie Chicago and North V\’esleni rail\\j\’. 'I'he 
population in 1940 w'as 5,3.46. 

The city is beautiful with tree-lined .streets and gra.ssy la a ns. 
It ow'ns and operates its tcleyihone plant, electric pLint. vater 
system, ho.spilal and swimming pool. lt.>, jirincipa) industries 
include a modern seed-cleaning plant, crcanu'ry, wool w'arehou.^e, 
nursery, bottling company, cement block comyiaiiy and a \\l)ole,'«.ile 
grocery house. 

Brookings is (hi* home of South Dakota State college (est. iSSj i 
which has 1,200 ac. for experimental purimses. The net enrolment 
is 1.350. The city is debt free w'ith as.sets totalling more than 
$1,000,000. 

Brookings was founded in 1879, and incorjiorated in 1883. A 
commission form of government was adoibed in i()20. 

BROOKITE, one of the three modifications in which tit.niium 
dioxide (TiO;) occurs in nature; the other minerals with the same 
chemical composition, but with different physical and crystallo- 
grajihic characters, being rutile ((j.v.) and analase ((jro ). 'fhe 
two latter arc tetragonal in crystalliz.ifion W'hilst lirookite is or¬ 
thorhombic. The name was given in honour of the English miniT- 
alogist H, J. Brooke (1 77i-i857). Two type.s of brookite crys¬ 
tals may be distinguished. 'I'he conimonc-r type, of crystals are 
thin and tabular, and often tc-rminaled by numerous small and 
brilliant faces. These crystals are of a rich reddish-brown colour 
and are often translucent. Crystals of the second type have the 
appearance of six-sided bipyramids; these crystals arc* lilac k and 
opaque, and con.stitutc the varieby known as arkansite. 

The lu.stre of brookite is metallic-adamantine. The re is no di.s- 
(inct cleav'age (rutile and anata.se have cleavages); hardneass 
5(—6; sp. gr. 4-0. The optical characters are intc'resling; the optic 
axes for red and for blue light lie in planes at right angles to each 
other, whilst for ycllow-grcen light the crystals are uniaxial. The 
acute bisectrix of the optic axes is pcrpcmdicular to the orthopin- 
acoid for all colours, so that this phenomenon of the crossing of 
the optic axial planes may be readily observed in the thin tabular 
crystals of the first-mentioned tyjie. 

Brookite occurs only as crystals, never in compact masses, and 
is usually associated with either anatase or rutile. The crystals 
arc found attached to the walls of cavities in decomposed 
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i;.'n(ou> rotLs (nstalliru: sclusts; it is also found as minute 
i^olatfd (rv.stals in in.uiy sedimentary rocks. 'I'he best-known 
locality i.s I ronolen, m-ar 'I remadoc, in North Wales, w’here crys¬ 
tals of the thill tabular habit occur with i ry.'.tallized (juartz, albite 
and anatase on the wall.i of cnwices iti diabase. Similar crystals of 
relatively larKe size are found attached to ymciss at several places 
in llu; Swiss and 'i'irolcse A!]js. (L. J. S.) 

BROOKLIME, known bofaiiically as Veronica beccahnnm 
(family Scrophulariaceae), a succulent herb prowinK on margins 
of brook.s and ditches in the Ilrifish Isles, and a native of Europe, 
north Africa and northwestern Asia, and naturalized in eastern 
North America. If has smooth .spreadiiBt branches, blunt oblong 
leaves and small blue or jiink flowers. The similar American 
brooklime (T. americana) onurs in wet places from Anticosti to 
Alaska, anrl soulliw.arfl to I'enn ••^•l\^lnia and California. 

BROOKLINE, a residential town of Norfolk county, Massa- 
cluisetts, U.S.A., almost survoumU'd by Wostou, and separated 
from the ri-st of Norfolk (ounlv by jiarls of Suffolk and Middle¬ 
sex (ounlies. Witliin its limits are the villaf^es of Hrookline, 
(’otlai.;e harms, Loimwood, Heacouslield and (.'hestnut Hill. The 
Chest nut Hill rc'crvoir is just outside its western boundary. It 
is served by the Host on ;ind Albany railroad and by Boston electric 
lines. Its land area is 6.8 stj.nii. 'I'he poiiulation in 1940 wa.s 
40,786 t federal census). 

Brookline is (lie larKest municipality of Massachu.setts (hat still 
operates under a town government, and for its size is wealthiest 
of all the lilies and (owns of tlie I’nited Slates with a ixjpulatioii 
of 30.000 or more, 'i'he a.s.se.ssed c aluation of properly in 1941 tvas 
$148,813,400. It has loiiK bi'en regarded as a model suburb. It 
w;is llie home of J'rederick Law Olmsted, the landscape Ka>(lener, 
and loiitains many exampiiss of his work. The only manufactures 
of consciiuence are automobile bodies and scientific apparatu.s. 
Brookline was originally a fiarl of Boston, iailed Muddy River 
Hamlet. 

The town of Brookline was set apart from Boston and inior- 
poraled in 1705. Lintil 1793 it was a part of Suftoik county. 

BROOKLYN, formerly a i i(>’ of New "N’ork slate, U S.A., 
hut since 1898 a borou>,di of New York city (c/.r.l, situated at the 
southwest extremity of Lon^; Island. It is conterminous with 
Kin>?s loiinty, and is bounded north by (he borough of Queens, 
from wliicli it is separated in pari bv Newtown i reek; east by the 
b()rou|.;h of Queens and Jamaica bay; south by the Atlantic ocean; 
west by (Iravesend b;i\', the Narrows, ii[tper New York ba>' and 
hhist riser, whiHi seii.'iratc it from Staten island, jersey City and 
the boroiif-di of Manhattan. It has a water front of 33 mi. and' 
e.xlends over an area of 71 s(|uare miles. Pop. (1880) 599,495; 
(iS()0, (lien Kin(j:s county) 838,547; (1900) 1,166.582; (1910) 
1,63.},351; (19:0) 2,018,356; (t()30» 2 560,401 and by the 11140 
federal census it was 2,(1(18,285 Of the total inhabitants in 1940, 
2,38(1,245 were citizens and 30(1,040 were aliens. Brooklyn’s ])oj)U- 
latioii then reinesented over 36 JQ' of the total (7,454.995) for 
greater New ^'o^k. 

Brooklyn is eomiected with Manhattan by three bridges across 
llie Ivasl rivei—the lowest, known as the Brooklyn, opened in 
1883; (he Williamsburg, operiecl in 1(103; and the Manhattan, 
opened in i(iO() 'Phere are ferr>’ connections with Staten i.sland. 
Brooklyn is served directly by the Long Island railway, by numer¬ 
ous coastwise and transatlantic stcam.ship lines and by elevated 
or surface-car lines on a large numiier of its streets. Subway lines, 
begun in 1904. connect Brooklyn with the subway .systems of 
Manhattan. Const nu t ion of a vehicular tunnel between Hamilton 
avenue, Brooklyn, and the Battery in Manhattan was started in 
H140. 

Places of Interest and Buildings.— Tlie surface of Brooklyn 
in the west section, from (he lower cour.se of the East river to 
(iravesend bay, varies in elevation from a few inches to nearly 
"00 ft. above sea level, the highest iwiints being in Pros])ect iiark; 
luit steel) -‘Street grades even in this .sec tion are rare, and elsc'wherc 
the surl.ue is either only slightly undulating or, as in the east and 
smith, ll.it. The principal business thoroiigbfare is TTilton street, 
w!ii(h lu'crins at Fulton ferrx' nearly under the Rrooklvn bridge, 
tuns to r.oroueh Hall park, and theiici' across the north central 


section of the borough. In the Borough Hall park are the borough 
hall, the hall of records, the new municipal building and the county 
courthou.se. Two blocks to the north (on Washington street) is 
the fK)st oflice, a fine granite Romanesque building, (^n Wallabout 
f)ay at the bend of the East ri\er to the westward is the U.S. 
navy yard, (he [iriiu ipal one in the United States, established in 
1801, and commonly tint incorrectly called the Brooklyn navy 
yard. It occuiiies altogether about 144 ac,. contains a trophy 
jiark, p.iracle gnaunds. cilVuers' quarter;,, barracks and four large 
dry clocks (respectively 700, 595, 44,^ and 32G ft. long), foundries 
and machine shcaps. It was being expanded in 1941 to permit the 
construction of two c)f the largest dry docks in the world (each 
1.500 fl. long) by taking over the adjacent Wallabout market, 
covering 45 ac. At the lower end of the west water front, facing 
the Narrows, arc a U.S. reservation and the harbour defencc-s of 
Ft. H.'imilton. 

At the southcrastevn end of the borough on Jamaica bay the 
city built a municipal airport, Floyd Bennett held, in 1931. It 
covers 327 ac. In 1941 the U S. navy took it over for a naval 
air base. 'I'he army has a large base, at the foot of 58th street on 
the upper ha}’. 

l-'or a considc-rable jiDrlion of its inhabitants Brooklyn is onl>’ 
a [ilacc of residcmcc, their business interests being in the borough 
of Manhattan; hence Brooklyn has been callc*d the “ci(\’ of 
homes.” Oldest of the many residential districts is that on the 
pic turesque Brooklyn Heights, west of Borough Hall p;irk, rising 
abruptly from the river to a height of from 70 to 100 ft., and 
commanding an excellent view of the harbour. Here are hotels, 
large apartment hou.ses, man\' private’ residences and numerous 
churches. 'J'he south shore of Brciokl\u has pleasure resorts; 
Conc'V island is Ihe most ])opular. 

Parks and Cemeteries.— Brooklyn has more than 60 parks, 
playgrounds and squarc^s constiliiting an aggregate of about 3.460 
acres. (.)f these the most attractive is Prospect park, occupying 
about 526 ac. of high ground in (he west central })art of the 
borough, on a site- made’ memorable [)> the battle of Long Island. 
Its large variety, of trees and shrubs, its llower gardens, a palm 
hou.se, ponds, a lake of 6t ac. for boating and skating, a ]:)arade 
ground of 40 ac. for other athletic sports, a menagerie and nu¬ 
merous piiHC's of statuary are among its objects of interest or 
beauty. Half a mile east of the borough hall is Fort Greeiic iiark 
(26 ac.) laid out on the site of earthworks (known as Ft. Greene) 
constructed during the American Rc‘\olution. 'Fhe ])ark system of 
Brooklyn also includes more than 38 ivii, of jiarkways. Notable 
among tlu*m is Ocean parkway, which extends froinvlhe .southern 
entrance of Prospect jiark to Seaside park (loj. ac.), Coney island. 
Interborough parkwa}' connects Pennsyhania avenue with the 
Grand Central parkway in (Jueens. The Belt jiarkway, connecting 
with Southern parkway in (Jueens, is a tine sci’iiic drive along tlie 
shore of Jamaica bay, Shi’i’psbead bay, Ciravesend bay, the Nar¬ 
rows and the upfier bay and will connect with the tunnel to Man¬ 
hattan, schedulc’d to open in i(}45. The Botanic garden (61 4 ac.) 
at Wa.shington and Flatbush avenues is a place of great interest. 

Greenwood cemeter}’, one of the most beautiful cemeteries in 
the United States, is about I mi. S.W. of Prospect park. Among 
the principal monuments wathin its bounds are (he soldiers’, erected 
to the memory of those who died in the Civil War, and those 
erected to Roger Williams, S. k', B Mor.se. J’lias How’c, De Witt 
Clinton, H(.'nry Ward Bewcher, IVtc'r Cooper, Horace Greeley, 
Henry Bergh, Henry George and James Gordon Bennett. At the 
main entrance is a beautiful gateway (of elaborate wrought brown 
stone), 142 ft. wide and having a central tower 100 ft. in height. 

In the Grand Army plaza at the northern entrance (0 Prospect 
park is a soldiers' and sailors’ memorial arch, adorned with high 
reliefs of Lincoln and Grant on horseback (b^’ O’Donovan and Es- 
kins) and with three large* bronze groups (by Frederick MacMon- 
nics). On the .slope (if Lookout Hill (1S5 ft.) within the park is 
a shaft erected in 1895 to the memory of the Maryland soldiers 
who valiant!>' defended the rear of the American anuy at the 
battle of Long Island. In the flower garden arc a number of 
busts of famous musicians and the Prospi'ct park honour roll, 
commemorating the 2.800 Brooklyn soldiers who fell in the World 
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War of iqi 4-]8. A l)r()iue statue of Lincoln overlooks the lake. 
Al the Ninth street entrance is the Lafayette memorial monument 
(hy D. C. French 1, unveiled by Marshal Joffre and M. Viviani on 
Ma\' 10, 1917. In Ft. Greene park is a monument to the memory 
of the soldiers who died in the British prison ships during the 
American Rtwoluiion, many of them having been buried in a vault 
l)elow. I'acing the borough hall is a statue in bronze (by J. Q. A. 
Ward) of Henry Ward Beecher, mounted on a granite pedestal 
with a figure at one side to commemorate his sympathy for the 
slave. In the centre of Williamsburg plaza stands an equestrian 
.^tatue (by II. M. Shrad> ) of (ieorge Washington. A fine bronze 
>tatue of U S. Grant (hy \V. G. Partridge) stands at the entrance 
of the Ihiity club on Ih'dford avenue. 

Museums, Schools and Libraries. —Tlie Brooklyn Institute 
f)f Arts and Sciences embracing numerous departments, of which 
those of music, jihilology and the fine arts have each more than 
1.000 members, has general managerntmt of the Central museum, 
the Brooklyn Academy of Music, the Botanic garcKm and the 
Children's museum in Bedford park. The Central or Brooklyn 
museum, which is the outgrowth of the Aiiprentices’ Library as- 
so( iation foundtaj in is in Institute park, which is separated 

from Prospect park by Flalbush axenue. It contains besides 
paintings and statuary, natural history and mineral collections, 
archaeological gatherings, oriental objects and Amerindian col- 
ledions. The museum and Botanic garden are .supported in part 
b\’ llu' cit>', but their collections are provided for entirely by 
prix’ale contributions. 

Among the educational institutions of Brooklyn are; Pratt insti¬ 
tute, founded in 18S7 by (.diaries Pratt (i.S3o-yi). which is one 
(.if the best schools of engineering and the applied arts in the 
I'nited States; the Polytechnic institute, opcaied in 1855. is a 
high-grade school of teifinology: the Packer Collegiate institute, 
opened as the successor of the Brooklyn Female academy, in 1854, 
has primary, jireparatory, academic and collegiate departments; 
Aclelphi (dllege, opened in 1896 for women, removed in 1929 to 
Garden ('ity; Brooklxn college, a municipal institution opened in 
1(^30. now housed in a splendid group of buildings on a large 
caminis in fdalbush; St. I'rancis’ college, ojicned 1858; St. John’s 
(oDege, opened 1870; and St. Jo.seph’s, opened 1916 for women. 
The last three named institutions are maintained by the Roman 
C'alholic church. Here, loo. arc the law school of St. Lawrence 
unix ersil>■, the Long Island Hospital Medical college, the Brook¬ 
lyn College of Pharmacy and several .schools of music. ( For 
public schools sfc New 'N'ork (City). 1 Among the larger libraries 
of the borough are the Brooklyn Public library, containing over 
(iSo.ooo vols. and maintaining 31 branches, and tho.se of the 
Long Island Historical society. Pratt Institute Free library, 
Kings CoLiniy Medical society, Brooklyn mu.seum and Children’s 
museum, in an old family mansion, and a good law library in the 
(ounty courthouse. 

A (jcMitral Library building (the Raymond V. Ingersoll memo¬ 
rial), facing the main entrance of Prospect park, was opened by 
the Brooklyn Public library in 1941. 

Brooklyn is well i)rovidcd with charitable institutions, and has 
long been known as the “city of churches,” from the many 
churches there and the clergymen who have occupied their pulpits. 

Manufactures and Commerce. —Brooklyn is one of the most 
imiwrtant manufacturing centres of the United States, most of 
the factories being located along or near the Fast river. There 
were in 1937, according to the II.S. census of manufactures, 4.127 
industrial jdanls which gave employment to 135.602 wage earners 
and paid $156,603,490 in wage.s. The output of these factories 
was valued at $838,543,873 as compared with $2,498,878,377 for 
the industries of Manhattan and $3,962,292,660 for the five 
boroughs combined. Two great dock and terminal companies—the 
New York Dock, extending from the foot of Fulton street to the 
Erie basin, and the Bush Terminal, in South Brooklyn—^handle 
the major portion of the water-borne traffic. Opposite Governors 
island is the Atlantic basin of 40 ac., with piers and brick and 
granite warehouses used largely for grain. A little farther south 
is another basin, the Erie, of about 100 ac., protected by a break¬ 
water one mile in ic'ngth, occu[)ied by piers, warehouses and dry 


docks. East of the Erie i.^ the Gowanus Bay Ikirge Ganal Termi¬ 
nal, a centre for Erie canal trattu, with a $2,500,000 grain ele¬ 
vator. (Jf Brooklyn’s large commerce, grain is the chief eommod- 
ity; it is estimated that aliout four-titths of that exported from 
the port of New York is shipped from here. 

The water-supply of the borough is derixed eliielly from the 
Catskill reserx'oirs of New 'S'ork citx' ((/.;.). The old Brooklxn 
.system, which secured its supply from small slream.s along the 
south shore of Long island and from driven xvells. is noxv usc'd as 
a reserve. A part of l''latbu.sh i.s .sujjplied by the Idatbush Water 
Works company, a prixaite company which secures iis supjdx' trom 
driven wells. 

History.—The first settlement within the present limits of 
Brooklyn wms made in 1636. when some Duiiii tarnu'rs took up 
their residence along the shore of Uioxvanus ba\' About the same 
lime other Dutcli farmers fouiulc'd Idatlaiids ( al lu st i ailed Ainers- 
foort). on Jamaica bay, and a few Walloons founded Walhihout, 
where the navy yard noxv is. In 1(142 a ferry was established across 
East river from the present foot of Fulton street, and a seille- 
meiU grew up here xvhich xx’as known as The Ferrx’. 'I'he iie.xi year 
Lady Deborah Moodx’ with some follower.s from New Fngland 
founded Gravesend, near ihe soutliern extremity of the borough 
j Finally, in the year 1645, a settlement was established near the 
site of the jiresent borough hall, and was called Brcuckelen (also 
spelled Breucklyn, Breuekland, Brucklyn, Broucklyn. Brooklaiid 
and Brookline) until about the clo,se of the iSlh century, when 
its orthography became fixed as Brooklyn. Tlie name. Breiu kelen, 
meaning marsh land, seems to have been suggested by the re¬ 
semblance of the situation of the setllement to that of Breuekelen. 
Holland. Of the other towns xxhiih were later united to form the 
borough, New Utrecht was settled about 1650, Flatbush (al first 
called Medwouci, Midwout or Midwood) alxuil 1651, Biishxvitk 
and Williamsburg in 1660. During the American Revolution the 
chief event was the battle of Long island, fought on Aug, 27. 177(1. 
In 1816, when the po])ula(ion of the town of Brooklyn was aboul 
4,500, its mo.st populous section xx'as incorporateci as a village; and 
in 1834, when its population had increased to 23.310 the whole 
town xvas incorporated as a city. By 1850 its ])()pulalion had in- 
crea.sed to 138,882, In 1855 Williamsburg, whidi had l)i‘en in¬ 
corporated as a city in 1851, and the town of Busbwu k were an¬ 
nexed. Other annexations follow'ed until the city of Brooklyn was 
conterminous with Kings county; and finally, on Jaii. i, 189S. 
the city of Brooklyn became a borough of New ^’()rk citx’, 

Hnti.ioORAi'iiX'.— S. M. Ostrander, A History of Brooklyn mid Kiiiu'' 
County (iH(j4); H. W. B. Howard (ed ), History of the Cilv of 
Brooklyn (i.Sc)!); H. Tufnam, "Brooklxn’’ in I,. T Bowells Histone 
Toivns of Ihf Middle .Stales ; F. van Wyck, Jseskui Innii^e, or llir 

Bh.st White Setllement on Lon^ Island (ujj.i); and M. S WTlcli, 
i'niu'o Knirkerhocker; the Ronianic of the Building of Brooklyn 
(i(>2()). (E. B. Wn ) 

BROOKLYN INSTITUTE OF ARTS AND SCI¬ 
ENCES, THE, was founded in 1823 and incori)oraled in 1824 
as the Brooklyn Apprentices' Library Association. It changed its 
name in 1843. under an amended (barter, to Brooklx-n Institute, 
was reorganized in 1887-88, and a nexv coiporation established in 
1890 under the present name. Its object is to establish and main¬ 
tain museums and libraries of art and science; to encourage the 
study of the arts and sciences and their apjdicafion to the jirae- 
tical wants of man; to advance knowledge in seiente, and in gen¬ 
eral to provide means for instruction through its collections, 
libraries and lectures. The Institute's activilic‘s are eonducted by 
three .semi-autonomous divisions: (i ) The Institute al the Acad¬ 
emy of Mu.sic, xx'ith auxiliary department.s in the arts, sciences 
and social studies, presents some 350 leOures, ria ilals and stage 
and film performances annually to its members. (2 ) The Brook¬ 
lyn museum, opened to the iwiblic in i8(;7, contains art chronolog¬ 
ically arranged to illustrate the cultural history of Asia, Africa, 
Oceania, Europe and the Americas. The Children’s museum, 
Brower jxark, is administered by the Brooklyn museum. The 
mu.seum buildings and their maintenance are provided by the 
city of New York, the exhibits and research work by private do¬ 
nations. (3) The Brooklyn Botanic garden, ojiened in 1911, com¬ 
prises 61-4 ar. of various types of gardens and horticultural dis- 
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inclurlirii;lu-cs, shrulis:in<lhprb.u<-<,uspliinls. Thf froutuls, of shorter monographs. Sec also Lyman Ahbotl Silhouetles of My 
l»uil(!inKs .md (on ( rvatorics art' ()wn<!d by \ ork city. Part (- ontrmporanes (1931); L. o. Brastow Representative. Modern 
of ftic (ost of tlu- lioianic (iarden huilditiKs. about one-half an- (1904); PI. C. Potter Reminiscences of Bishops and Arch- 

nual maintenance, and all cxliibits arc provided by private funds. (^906;; and L. P. Powell Heavenly Heretics (1909). 

BROOKS, CHARLES WILLIAM SHIRLEY (i8i6- BROOKS, WILLIAM KEITH (1848-1908;, American 
74 ), Faudjsli novelist, jdaywrinht and joiirnaliM, was horn in Lon- was born in Cleveland, O., on March 25, 1848. He 

don Ai)ril 2.; iSio, and died there Feb. 28 1874. He wrote, graduated at Williams college in 1870 and later studied with Louis 
sotnelinies alone, sometimes in fonjumtion with others, slight ^K^^siz (q.v.) at Harvard University (Ph.D., 1875). In 1876 he 
drama!ic i)ie(es of tlie burlesriue kiml, among which may be associate in Natural history at Johns Hopkins univer- 

mentif)ned Atiyt/iin^i for a Chatter ( 184H) and The Daiiyhtrr of the where he became profes.sor of animal morphology in 1891, 

Stars (ty>so). In j85r Brooks joined the staff of Punch, and biological laboratory in 1893 and also professor of 

noteworthy among his numerous contributions were the weekly He established amarine laboratory and made extensive 

satirical summaries of the iiarliarnentary dcbatc.s, entitled “The ^>nd valuable researches on the morphology of various groups of 
Kssenre of Parliament.” marine animals, e.specially the tunicates, crustaceans and the 
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Occasions (1727). His connection with Pope is discussed in El- 
win and Courtho{>e's edition of Pope's Works (viii. pp. 30-186), 
which reproduces their correspondence. 

BROOME, the most important port and town in north West¬ 
ern Australia, situated 18 degrees south of the equator at the 
southwest corner of the Kimberley region. It is the centre of a 
prosperous pearling fisher}', and is of note in “White Australia,’’ 
since only about 600 of the 2,000 residents are white. The major¬ 
ity are Japanese or Timor islanders, connected w’ith the fishery. 

BROOM-RAPE {Qrohanchc'), a genus of brown, leafle.ss, 
parasitic herbs (family Orobanchaceae) growing attached to the 
roots of other plants. The usually .stout stem bears brownish 
scales, and ends in a spike of yellow, reddish-brown or purplish 
flowers, with a gaping two-lipped corolla. Seven sjx'cies occur in 
the British Isles; the largest, Orohanchc major, is parasitic on 
roots of shrubby leguminous plants, and has a stout stem i to 2 ft. 
high. O. minor is sometimes troublesome on clover crops. There 
are about 90 species of broom-rape, natives of temperate and sub¬ 
tropical regions; 15 occur in North America, 9 in California. 

BROQUEVILLE, CHARLES MARIE PIERRE AL¬ 
BERT, Comte de (i860- ), Belgian politician, was born at 

Moll, Belgium, Dec. 4, 1S60. He became prime minister on June 
18, 1911. After the elections of 1912 he formed a new cabinet, 
in which he acted as minister of war until Aug. 1917. His army 
bill, making general .service personal and obligatory lu^came law in 
T913. In 1914 de Broqueville was responsible for the mobiliza¬ 
tion of the Belgian army. While at Havre, after the battle .of 
Vser. he undertook the reorganization of the army and established 
munition factories. In consequence of the peace proposals emanat¬ 
ing from Prince Sixte de Bourbon ami the emissaries of von der 
Laiicken, the German civil representative in Brussels, in 1917 de 
Bro(iueville handed in his resignation as head of the cabinet. In 
191 7 he became foreign minister, afterwards acting as minister of 
reconstruction until May 1918. He became a minister of state on 
May 31, 1918, and was minister of the interior in M. Delacroix's 
cabinet from Nov. of that year until Nov. 1919, w'hen he was 
elected senator for the province of Namur. He was prime minister 
from 1932 till Nov. 1934. 

BROSCH, MORITZ (1829-1907), German historian, was 
born at Prague April 7 1829, and died July 14 1907, at Venice, 
where he had resided for over 30 years. To the series Geschichte 
der europdischen Staaten Brosch contributed England /yop-zA’jo 
(Gotha, 1884-99), a continuation of the work of J. M. Lappen- 
berg and R. Pauli, and Der Kirchenstaat (Gotha, 1880-82). Other 
works on English history are Lord Bolingbroke und die Whigs und 
Tories seiner Zeit (Frankfurt, 1883), and Oliver Cromwell und 
die puritanischc Revolution (Frankfurt, 1886). 

See A. W. Ward in the English Historical Review, vol. xxiL (1907). 
BROSCHI, CARLO: see F.\rinelli. 

BROSELEY, indu.strial towm, Shropshire, England, in the 
municipal borough of Wenlock {q.v.), standing high above the 
River Severn. Pop. of civil pari.sh (1931) 3,216. It was once im- 
[)ortant for its collieries and iron furnaces, including those of the 
famous Wilkinson, and for its clay tobacco pijTes. The chief 
industries are now the manufacture of bricks, tiles and earthen¬ 
ware. The 12th century name of the settlement was Burwardsley. 
It grew in the i8th century as one of the first centres of iron 
smelting, exporting much of its output by way of the Severn. 

BROSSES, CHARLES DE (1709-1777), French magistrate 
and scholar, was born at Dijon. After a visit to Italy in 1739 he 
published his Lettres sur Vital actual de la ville souterraine 
d’HercuUe (Dijon, 1750), the first work upon the ruins of Her¬ 
culaneum. It was during this tour that he wrote his famous letters 
on Italy, posthumously published in 1799 (better edition by 
Poulet-Malassis, Lettres jamilihres, 1858). At the request of his 
friend Buffon, he undertook his Histoire des navigations aux terres 
australes (1756). In this work de Brosses first laid down the geo¬ 
graphical divisions of Australasia and Polynesia, which were 
adopted by succeeding geographers. In 1765 appeared his work 
on the origin of language, Traite de la formation micanique des 
langues. De Brosses had been occupied, during a great part of his 
life, on a translation of Sallust, and in 1777 he published UHis^ 


2S9 

toirc dll septitme siiclc de la repuhlique. romalne, to which is 
prefixed a learned life of Sallust. De Bro.sses wa.s first pre.sident of 
the parliament of Burgundy. 

BlBlKtGRAPiiY.—.SVe H. Mamet, Tr Prhident de Ih-mscs, mi vie el 
ses ouvrages (Lille, 1874) ; al.so Cunis.'iet-C'arnot, “La Qmri'IIe de 
Voltaire et du president de Brosses,” in the Rcvuc des I)< ux Mondrs 
(Feb. 15 188S). 

BROTHER, a male person in his relation to the other children 
of the .same father and mother. The word is common to the Indo- 
European language, cj. Ger. hruder, Dan. aiul Sued, hroder. Lat. 
frater. The Sanskrit word is bhrCitdr, and the ultimate liido Euro¬ 
pean root is generally taken to be bhar, to hear. “Brother'' ha.s 
often been loosely used of kinsmen generally, also for lidiliuus 
relationships, e.g., “blood-brothers,” through a satrainenlal rite of 
mutual blood-ta.sting, “foster-brothers,” because suckled by the 
same nurse. “Brethren” is the name given to members of the 
Church, and in a narrower sense to members of a religious con¬ 
fraternity. Hence it is used also in fraternal societies, e.g., the 
Freemasons. Sovereigns address one another as “brother” to 
imply equality. 

BROTHER JONATHAN, a sobriquet or nickname for 
the United States; similar to Uncle Sam and to John Bull for 
England. It is popularly, but doubtfully, derived from Jonathan 
Trumbull, Governor of Connecticut during the whole of the 
Revolutionary War. He was a valued friend of Washington and 
his advice was highly regarded. When in doubt or in ti position of 
exceptional difficulty, or in great need of sui)plies, Washinglon is 
reputed to have exclaimed, “We must consult Brother Jonathan,” 
meaning Governor Trumbull. The term gradually spread as a 
popular name for the United States, but was never in so universal 
use as Uncle Sam and of laic years has gradually become much 
less common. 

BROTHERS, RICHARD (1757-1824), religious f;matic. 
was born in Newfoundland on Christmas day. 1757, and educated 
at Woolwich. He was a naval officcT, and retired on half-[)a\ in 
1789. In 1791 he renounced his half-pay for conscientious rcsi- 
sons, and fell into considerable straits. In 1793 he declared him¬ 
self the' apostle of a new icdigion “the nephew of the .MmightN', 
and prince of the Hebrews, appointc-d to lead them to the land of 
(.'anaan.” At the end of i7C)4 he bc'gan to print his inler|}relatioiis 
of prophecy, his first book being .1 Revealed Knowledge oj the 
Prophecies and Times. For prophesying the death of the king and 
the end of the monarchy, he was arrested in 1795, confined 
as a criminal lunatic. His case was brought before rarliamcnt by 
Nathaniel Halhed, the orientalist, and he was removed to a |»ri' 
vale asylum in Islington. Here be wrote prophetic pamphlets 
which gained him many believers, amcmg them William Sharp, 
the engraver, who afterwards deserted him for Joanna Soulluoll. 
He died in London on Jan. 25, 1824, in the house of John linlay- 
son, who hacl secured his release. He is generally regarded as the 
founder of the modern Anglo-Israclile movement. 

BROTHERS OF COMMON LIFE, a redigious community 

formerly exi.sling in the (dalholic (’hurch. Tow'ards the end of 
his career Gerhard Grool (q.v.) retired to his native town of De¬ 
venter, in the diocese of Utrecht, and with the assistance of his 
friend Florentius Radewyn, who resigned for the purpose a 
canonry at Utrecht, succeeded in carrying out a long-elierishecl 
idea of e.stal)lishing a hou.se wherein eJevout men might live in 
community without the mcmasLic vows. The first such com¬ 
munity was established at Dc;venter in the liou.se- of I'lorentius 
himself (e. 1380); and Thomas a Kempis lived in it from 1392 
to 1399. Other houses of the Brothers of Gommon Life were in 
rapid succession e.stablishcd in the chief cities of the Low Coun¬ 
tries and north and central Germany. 

The ground-idea wa.s to reproduce the life of the first Chri.s- 
tians as described in Acts iv. The members took no vows and were 
free to leave when they chose; but so long as they remained they 
were bound to observe chastity, to practise personal poverty, 
putting all their money and earnings into the common fund, to 
obey the rules of the house and the commands of the rector, and 
to exercise themselves in self-denial, humility and piety. The rec¬ 
tor was chosen by the community and was not m.-cc.ssarily a priest, 
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l}l()U^:b in eadi houst* there were a few priests and clerics. The 
majority, however, were laymen, of all kinds and degrees— 
Doble.s, artisans, hoJars, students, labouring men. After the re¬ 
ligious .'-ervires ot the morning the brothers scattered for the 
day’s work. The (lerics preached and instructed the |x*ople, work¬ 
ing chielly among the poor; they also devoted themselves to the 
copying of manusc ri{>ts, in order thereby to earn something for 
tlie common fund; and soine of them taught in the schools. Of 
the laymen, the educated copied manuscrii>ts, the others worked 
at C'arious hanclu rails or at agriculture, going to the workshops 
in the- lity, or to the itelds—for the idc-a was to live and work in 
the- world, and not be- separated from it, like the monks. Their rule 
was that they had to earn their licclihood, and must not beg. 
'I'his feature seemed a relict lion on the menditant orders, and the 
idea of a (ommunity life without vows and not in isolation from 
evi‘ryda\- life, w.is looked upon as somc-thing new and strange. 
Oj)posilion arose, and the status of the order was not finally set- 
tlc-d until the council of Constance (i.d 4), when their cau.se was 
triumphantly clefendc-d by Pic.-rre d’Ailly and Gerson. For a 
century after this the order llourished exceedingly, and its in- 
llucmie on the rtwiv.al of rc-ligion in the- Netherlands and north 
Germany in the 15th ciaitury was w'ide and deep. During the 
second half of thc“ ifgh century the orch'r gradually declined, and 
b\’ the middle- of the 17th all its houses had ceased to exist. 

•Al l uoKi I ii.s 'I'hc- c hief authorities are 7 ’homas a Kempis, L/vrs 
df droot and hi\ l)is(i{)lc\ and Chronic Ir of Mount St. /Ig/cc.v (both 
ucirks Iraiislaled !)> J ]’. Arthur, the former undc-r the title Foumlrrs 
(>l the Ihvolion, tuo.S). An e.xcellent article in Herzog-Hauck, 

Rralrtu xklopiuhr ( pd ed ), “Hrcidc-r cles gemeinsanien Lebens,” sup- 
jilies copious information with references to <ill the literature. 

BROUGH, ROBERT (iS7.>-11)05), Ilritish painter, born at 
Invergordon, Koss-shire, Scotland, After two years in Paris under 
J. V. L.'uirens and Henjamin-Gonstant at Julian’s atolier, he 
settled in .Abc'rdec'n in i.Sc),} as a portrait painter and political 
cartoonist. A portrait of Mr. \U. D. Ross first drew attention to 
his talent in ihgo, and in the* follow'ing year he scored a marked 
Slic e c‘ss at the Royal Acadc-my with his “Fanta.sie en k’nlie,” now 
at Ihc' National Gallery of Mritish Art (Tate Gallery). Two of his 
paintings, “ ’'I'wixt Sun and Moon” and “(.'hildhood of St. Anne of 
Mrilt.iny,” are in the* \’enicc‘ munici|)al gallery, llrough’s art is 
influenc c'cl by Kac'burn and by modc-rn I’renc h training. 

BROUGHAM, JOHN ( i.Hi.|-iSHo), Briti.sh actor, was born 
in Dublin on May 0 iSi.) and died in New York on June 7 iHSo. 
Ill- made- his first ai)pearance on the J.ondon stage, in i8.to, at the 
'J'otlenham stri’el thc-atre in 'J'om and Jrrry, in which he played 
six characters, Jn iS.n he was a nu-mber of Madame Vestris's 
comp.iny; he rc-mained with her as long a.s she retained Covent 
Gardi-n, and he collaborated with Dion Boucicault in writing 
London Assurance, Dazzle being one of his best parts. In 1840 
he m.inaged the- Lyceum theatre, for which he WTote several light 
burlesciut's, but in iS.^j he moved to the United States, w'here he 
joined \V, Iv Burton’s company. Later he managed various 
Ihc-atres. not always with financial success, and in i860 he re¬ 
turned to London, where he- adajited or wrote several plays, in¬ 
cluding The Duke's Motto for Fechter. After (he Civil War he 
returned to New A'ork. Brougham’s theatre was opened in i86q 
with his comedy Better Late than Never, but this proved a loss 
and he- took to i>laying with various stock companies. His last ' 
appearance was in 1870 as O’Reilly, the detective, in Boucicault’s ' 
Rescued. Brougham was the author of nearly 100 plays, most 
of them now forgotten. Brougham is said to have Vieen the 
original of Ilarrv Lorn-ciuer in C'harles Lever’s novel. 

BROUGHAM, a four-wheeled closed carriage, seating two 
or more jiersons, and drawn by a single horse or pair, or pro¬ 
pelled by motor, d'he modern “brougham” has developed and 
taken its name from the “odd little kind of garden-chair” described 
by Thomas Moore, which the first Lord Brougham had made by a 
toaihmaker to his owm design 

BROUGHAM AND VAUX (hroom v 61 . HENRY I 
PETER BROUGHAM. TST Bakon (1778-1S68). lord chan-| 
cellor of Kngland. was born at Edinburgh, Sept. 10, 1778, the 
e ldest son of Henry Brougham and Eleanora, daughter of the 
Rev. James Syme. He was educated at Edinburgh high school 


and at Edinburgh university, and was still a student when two 
papers of his on light were printed (1796 and 1797) in the tran.s- 
actions of the Royal Society; in 1803 he became F.R.S. But his 
pursuit of physical science was by way of recreation. He attended 
lectures in civil law. and adopted law as a profession, being ad¬ 
mitted to the faculty of advocates in iSoo. He at once went on 
the southern circuit, where he defended or prosecuted a few 
I)risoners, and caused some scandal by playing a series of tricks 
on the presiding judge, Lord Eskgrove. The Scottish bar, how¬ 
ever did not offer sufficient scope for his talents and his ambition. 
He had already appeared as junior counsel in a Scottish appeal to 
the House of Lords w'hen, in 1803, he entered at Lincoln’s Inn. 
In 1S08 he was called to the hhiglish bar. In the meantime he 
began to write for the Edinlmrgh Review (founded in 1802), to 
which he contributed an extraordinary number of articles on 
science, politics, colonial policy, literature, poetry, surgery, mathe¬ 
matics and the fine arts. The prodigious success of the Review, 
and the power he was known to wield in it, brought him the 
friend.ship of Lord Grey and the leading Whig politicians. It was 
chiefly through his influence (hat the Review afterwards sup¬ 
ported the Whig cause, and gave occasion for the founding of the 
Tory Quarterly. His wat and gaiety made him a social success 
in London. He now began his Enquiry into the Colonial Policy 
of the European Powers (Edinburgh 1803), with the idea of 
establishing himself in politics. T'ox made him secretary to a 
mi.ssion (1806) headed by Lord Rosslyn and Lord St, Vincent to 
I’ortugal, then threatened with a French invasion. The mi.ssion 
lasted two or three months; Brougham came home out of humour 
and out of pocket; and meantime the death of Fox put an end 
to the hopes of the Whig.s. 

Brougham was disappointed by the abrupt fall of the minis¬ 
try, and piqued that his Whig friends had not jirovided him with 
a .seat in parliament. Nevertheless he wrote; many pamphlets and 
articles in the Whig interest during the election of 1809, and in 
particular Att Enquiry into the State of the Nation ot the com¬ 
mencement of the present administration in which he attacked 
Pitt’s foreign policy. But no seat was jilaced at his di.si)o.sal, and 
he was too poor to conte.st a borough. At this time he joined the 
movement for the abolition of the slave-trade, and he remained 
through life not only faithful, but passionately attached to the 
cause. Indeed, one of the first measures he carried in the House 
of Commons was a bill to make the slave-trade felony, and as 
lord chancellor of England he had a part in the final measure of 
negro emancipation throughout the colonies. Before entering on 
practice at the English bar Brougham had acciuired some know¬ 
ledge of international law, and some exiiericnce of the prize courts. 
This probably led to his being retained as counsel for the Liver- 
jKiol merchants who had jietitioned both houses of parliament 
against the orders in council. Brougham conducted the enquiry at 
the bar of the House, and showed a remarkable mastery of the 
principles of economics and international law. The merchants 
nevertheless lost their case, and it was not until 1812. when 
Brougham was himself in parliament, that he resumed his attack 
on the orders in council, and ultimately conquered. His first 
legal .success was the defence of John and Leigh Hunt, in 1811, 
on a charge of provoking a f’rench invasion by publishing an 
article in the Examiner condemning military flogging. This trial 
established his reputation. 

He took his scat in parliament early in 1810, as member for 
Camclford, a borough to which he was presented by the duke of 
Bedford. To prove that he could curb his already notorious im- 
IH‘tuo.sity he vowed to keep silence for a month, and did so. His 
first speech was made in March, in condemnation of the conduct 
of Lord Chatham at Walcheren, and from that time he took part 
constantly in the debates of the House. His success was im¬ 
mediate, and his name was canvassed as a possible leader of the 
Whig Party if it returned to power. In 1812 he secured the for¬ 
mation of a committee to enquire into the state of trade, and ob¬ 
tained the repeal of the orders in council, which he maintained 
Vi'cre hamfxring the trade of the country. At the election of 1812 
Brougham stood for Liverpool and was defeated. The new House 
had a strong Tory majority. Brougham remained out of parlia- 
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ment during the four eventful years from 1812 to 1S16, which 
witnessed the end of the war with France, and he did not conceal 
his resentment against the Whigs, though he himself admitted 
(hat they had grounds for their distrust of him, as he was “an 
indifferent party man.” 

He had been introduced in iSog to the princess of Wales 
(afterwards Queen Caroline). In 1811 the princess began to con¬ 
sult him on her private affairs, after the rupture between the 
prince regent and the Whigs had become more decided. From 
that time, Brougham, in conjunction with Samuel Whitbread, 
became one of the princess’s chief advisers; he was attached to 
her service, not so much from any liking for herself as from 
indignation against her husband, and probably with an apprecia¬ 
tion of the political value of his position. She on the other hand 
does not seem to have reposed much trust in him, but found him 
useful and considered him too important a person to ignore or 
offend. Brougham strongly opposed her departure from England 
in 1814. but later, in 1S20, proposed to the ]>rime minister, with¬ 
out her knowledge, that she should be urged to resign her claim 
to the title of queen in return for an increased allowance of 
£50,000 a year. 

In Feb. 1816 Brougham was returned to parliament for an¬ 
other pocket-borough, Winchelsea, in the gift of the earl of Darl¬ 
ington, and he instantly resumed a commanding position in the 
House of Commons. He defeated the proposal for the continu¬ 
ance of the income-tax; he advocated popular education; initial¬ 
ing a movement for the establi.shment of infant schools in Lon¬ 
don; and on (he death^of Romilly he took up with ardour the 
great work of the reform of the law. Ndlhing exasperated the 
Tory party more than the select committee which sat, with 
Brougham in the chair, in iSrO and the three following years, to 
investigate the state of education of (he poor in London. But he 
was as far as ever from obtaining the leadership of the Whig 
Party, nor was he much more successful at the bar. The death 
of George III. suddenly changed this state of things. Queen Caro¬ 
line at once, in Ajuil iS:o. appointed Brougham her attorney- 
general, and Denman her solicitor-general, and they immediately 
took their rank in court accordingly; this was indeed the sole 
act of royal authority on the part of the unhaj)i)y queen. In 
July Queen Caroline came from St. Onier to England; ministers 
sent down to both houses of parliament the secret evidence which 
they had long been collecting against her; and a bill (the Bill of 
Pains and Penalties) w'as brought into the House of Lords for 
the deposition of the queen, and the dissolution of the king’s mar¬ 
riage. The defence of the queen was conducted by Brougham, 
assisted by Denman, Lushing!on and Wilde, with equal courage 
and ability. He wound up the proceedings w'ith a .speech of extra¬ 
ordinary power and effect. The yxToration was said to have been 
written and rewritten by him 17 times. On Nov. 10 the bill was 
carried, but (he majority was so small that the ministry did not 
proceed with the bill in (he Commons, and the result was a virtual 
triumph for the queen, which was shared by Brougham. A piece 
of plate was yiresentcd to him, i)aid for by a penny subscriyclion 
of peasants and mechanics. He refused to accept a sum of £4.000 
which the queen herself placed at his disyrosal, and took no more 
than the usual fees of counsel, while his salary as attorney-general 
remained unpaid, until it was discharged by the Treasury after 
her death. But from that time his fortune was made at the bar 
and his practice on the northern circuit quintupled. Even Lord 
Campbell, a rival advocate and an unfriendly critic, admitted 
that his position was unexampled in the profession. The meanness 
of George IV. and of Lord Eldon refused him the silk gown to 
which his position at the bar entitled him, and for some years 
he led the circuit as an outer barrister, to the great loss of the 
senior members of the circuit, who could only be employed 
against him. His practice rose to about £7,000 a year, but it was 
again falling off before he became chancellor. 

Meanwhile he pursued his persistent advocacy of better educa¬ 
tion. The select committee of 1816 had disclosed the misuse of 
various charitable educational funds and had led to an act of 
1818 appointing another committee of enquiry, which resulted 
later in the establishment of the chanty commissioners. In 1820 


Brougham prei)ared an Education Bill, which was rejected, ow¬ 
ing chielly to (he necessity for co-oyier.ition with the Ghureh of 
England. For the same reason it failed again in In iS.^o 

he also proposed a com})ulsory edmation rate. I luler ln.^ au.s- 
pices the first steps were taken, in 1825, for the establishment of 
a university in London, frei* from all religious or seet.inan distinc¬ 
tions. In 1S27, he helped in founding the “.Society lor the 
Diffusion of Useful Knowledge,” an association which gave an 
immense impulse to the production of good cheaj) hooks tor the 
people. Its jHiblications were issued at t)d, each and the' first was 
an cs.say on “The Pleasures and Advantages of Science,’' written 
by himself. In 1852 he founded the Mn^azinf, and in 

1853 11 *^' Penny Cyclopaedia, which was conqileted 11 years later, 
but finally caused the bankruptcy of the Society 

In 1S28 he delivered his great speech on law reform, which 
lasted six hours, in a thin and exhausted house. 

The death of Canning, the failure of l.ord Goderich, and (he 
accession of the duke of Wellington to powc-r (Jan. 182S). im¬ 
proved (he prospects of the Whig party. At the general election 
of 1830 Brougham was returned as M l’, for the county of York. 
Parliament met in November. Brougham’s first act was to move 
for leave to bring in a bill to amend (he representation of the 
[leojilc; but before the debate came on (het Tory go\’c‘rnment was 
defeated on another question (Nov. 15, 1830); the duke re¬ 
signed, and w.is succeeded by Earl Grey. 

Amongst (he difficulties of the new pre-mier and the Whig party 
were the position and attitude of Brougham lie was not the 
leader of any party, and had no personal following in (he House- 
of Commons. Moreover, he himself had repeatedly declared (hat 
nothing would induce him to exchange his position as an iiule- 
penclenl member of parliamc-nt for any office, however great. On 
the day following the resignation of the Tory government he re¬ 
luctantly consented to ])usl)K)ne for one. w'eek his motion on par¬ 
liamentary reform. The attornc-y-generalship was offered to him 
and indignantly refused. He himsc'lf alfirms that he- clesirc-d to be 
master of the rolls, which would have left him free to .sit in (he 
Hou.se of Commons. But this was positively interdicted by the 
king, and objected to by Lord Althorp, who declared that he 
could not undertake to lead the House with so insubordinate a 
follower behind him. But as it was impossilile to leave Brougham 
out of the ministry, it was delc-rmined to offer him the chan¬ 
cellorship. Brougham did not wish to lose, his seat in the Com¬ 
mons. but finally yielded to the representations of Lord Grey and 
Lord Althorp. On Nov. 22 the great se.al was delivered to him 
by the king, and he was raised to the ix-eragc as Baron Brougham 
and Vaux. His chancellorship lasted exactly four years. 

Lord Brougham took a most active and prominent jiart in all 
the great measures promoted by Grey’s government, and the 
passing of the Reform Bill was due in a great measure to his bril¬ 
liant defence in the Lords, although he was excluded from the 
cabinet committee of four which prepared the bill. Unfortunately 
Brougham’s success developed his native arrogance. His manner 
became dictatorial and he exhibited a restless eccentricity, and a 
passion for interfering with every department of state, which 
alarmed the king. Lord Grey resigned, but very much f)y Brough¬ 
am's exertions the cabinet was reconstructed under Lord Mel¬ 
bourne, and he exfiected that his own influence in it would be 
increased. But the extreme mental excitement under which he 
laboured at this time culminated during a journey to .Siotland in 
a behaviour so extravagant that his fall became certain. Whether 
the stories circulated were true or not, it is certain that his cor¬ 
respondence with the king caused alarm at W’indsor, and con¬ 
tributed to the destruction of the ministry. 

Shortly after (he meeting of parliament in November 1834 Ihe 
king di.smissed his mini.sters. The chancellor, who had dined at 
Holland house, called on Lord Melbourne on his way home, and 
learned the intelligence. Melbourne made him promise that he 
would keep it secret until the next day, but in the morning the 
occurrence was related in the Timas, in a paragraph which added 
that “the queen had done it all.” It was always supposed that 
Brougham gave the information to the Times, and this was the 
last act of his official life. The Peel ministry, prematurely and 
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rashly summorita] to f)ow(‘r. was short-livfd, and Brougham took 
an active part in overthrowing it. Lord Melbourne was summoned 
in A[)ril 1M35 to naonstruit the Whig gova-rnment with his former 
tolleagues But the Whigs were determined that Brougham should 
not hold (he great seal or any other office. 'I’he great seal was put 
in commission (Ajjril 1H35) so that llie way for hi.s return was 
nominally left open. Jn the session of 1.S35 Hansard records no 
less than speeches of his. But in Jan. 1835 Lord Cottenham 
was made lord chancadlor. Brougham s spirit was quenched for a 
time, and during the year 183^ he never spoke in parliament. 
But in 1H37 he advocated the establishment of a new dei>artment 
for the pur[)ose of extending education. Lor more than 30 years 
after his fall Brougham continued to take an active part in the 
judicial business of the House' of Lords and in its debates. His 
reapiiearanee in fcarliament on the acce.ssion of (Jueen Victoria 
wa.s marked by siu'ers at the court, and violent attacks on the 
Whigs for their enthusiastic attachment to the young sovereign; 
and u[)e)n the outbreak of the insurrection in Canada, and the 
miscarriage of Lord Iturhain s mission, he overwhelmed his for¬ 
mer colleagues and esicc-cially Lord Clenelg, with a torrent of in- 
veitive and sarcasm, e()ual in point of oratory to the greatest of 
bis earlier sjieeches. Indeed Brougham eslrangc'd himself from 
the- whole of hi.s own party. But, in spite of the hostility of the 
Whigs and his own disafipoinlc'd ambition, Brougham continued 
to render great public .service by the genuine liberalism of his 
views, aiicl by his gri'at legal acumen in the judicial easels brought 
before the [irivy council, and (he Mouse of Lords. The privy 
council, especially when h<Mring apjieals from (he colonies, India, 
and the courts maritime and eccIc.'siastical, was his favourite tri¬ 
bunal; its vast range of jurisdiction, varied by questions of for¬ 
eign and international law, suited his di.seursive genius. Colonial 
administration bad been one of his earliest studies, .and in colo¬ 
nial c|iie.siions his learning was put to good use. Brougham had, 
as lord i bariccllor, remodelled the judic ial >'ornmittec' in 1833, and 
it still remains one of the most useful of his creations. 

Iti the year iSf»o a second p.ilent was conferred upon him by 
Oueen \’i(loria, with a reversion of his peerage- to his youngest 
brother. William Bi-ougbam (17(|s;-iHSb). 'Lhe prc-amble of this 
patent stated that this unusual mark of honour was conferred 
upon him by (he Crow-n as acknowledgment of the great services 
he liad rendered, more es|K'ci;illy in promoting the afrolition 
of sl.'ivery, and (he emancipation of the negro race. Tlie pc*erage 
was thus jjerpetuated in a junior branch of the family. Lord 
Brougham himself being without an heir. He had married in 
iS.M Mrs. Si)alding (d. 1865), daughter of Thomas Edcm, and 
had two daughters, the survivor of whom died in 1839. Brough- 
.'im's last days were.* passed at Cannes, where he had built himself 
a house about the ye.ir 1838, when the jilace was little more than 
a fishing village. His choice and his example was the In^ginning 
of its vogue He died there on May 7, i8()8, in (he c^oth year of 
his age. 

As chancellor. Brougham affected at first to treat the business 
ofthe court of chancery as a light affair, and his manner in court 
was desultory and dictatorial. As has been shown, his legal train¬ 
ing was of considerable assistance to him in his parliamentary 
life, and he never ceased to advocate legal reforms, in particular 
the mitigation of the .severity of the criminal code, the simplifi¬ 
cation of existing laws, and improvement in Ihe methods of their 
administration. His icle.ds arc- ainjilified in his famous speech of 
j8:8 on “the present State of Law ” In his earlier career his 
tc-ndc-ncy was to s{>c'cialize in cases wdiich had a political bearing, 
probably with a view to increasing his ow'n jKilitical influence. 

Although an able l.uvyer, Brougham's chief interest was in the 
political field, where he never gained the position whic'h he 
thought to be his due. His failure appears to have been caused 
largely by the instability of his ]iolitieal beliefs, and by the fact 
that his actions were often influenced by his ambition and desire 
for position. He was throughout his life an enthusiastic advo- 
c.itc of improved education, and of other mea.surcs which had 
wide popular suptwrt It is uncertain to what extent this policy 
was the- result of conviction, or how far it was a means of ob- 1 
ifiining popular sui>por(, 1 


Brougham was one of the most powerful orators of his time, 
his command of language, audacity and well-stored memory en¬ 
abling him to dominate the House. His striking and almost gro¬ 
tesque personal appearance added to the effect of his voice and 
manner —a tall, clisjointed frame, W'ith strong bony limbs and 
hands, that seemed to interpret the power of his address; strange- 
angular motions of the arms; the modulations of his voice, now 
thundering in the loudest tones of indignation, now subdued to a 
whi.spc-r—all contributed to give him the magical influence ex¬ 
cited by a great actor. His political personality, however, lacked 
the charm which afipears to have been characteristic of him in 
private life. 

Brcjugham’s collec ted w'orks were publi.shed in 11 volumes (Glasgow, 
1855-61, and Edinburgh edited by himself). His speeches 

were published in 4 vols. (Edinburgh, i8.c8). A bibliographical list oi 
his works by “the Author of the Handbook of Fictitious Names" 
appeared in 1873. His works include /In Enquiry into the Colonial 
Eolirv of the European poivers {2 vols. Edinburgh, 1803 and 1830) ; A 
Concise Statement of the Question regarding the abolilion of the Slave 
Trade (1804) ; An Enquiry into the State of the Nation al the com¬ 
mencement of Ihe present administration ( 1806) ; An Enquiry into the 
causes and consequences of Continental alienation, ivritlen as a sequel 
to the Enquiry into the State of the Nation (1808) ; A letter to Sir 
Samuel Romiliy upon the abuse of Charities (1818) ; Practical observa¬ 
tions upon the education of the People (1825 and 30 later editions, 
German trans., 7827). Sketches of Statesmen of the Time of Ceorge 
III. (1.830-43). A novel entitled Albert Lund was attriljuted t(» him 
(1.844 and 1872). His autobiography Life and Times of Henry Lord 
Brougham written by himself was published in 3 volumes in 1871. 
See Lord Campbell's account of Brougham in his Lives of the Chan- 
tellors (1S60). a contem])orary and not impartial record; VV. Hunt’s 
biography in the D.N.B. See also the Crevitle Memoirs (ed. II. Reeve, 

8 vols. 1S72) ; T. Creevy, Papers (ed. Sir Herbert Maxwell, 2 vols. 
1004) : S. Walftole, History of England (iSgo) ; J. A. Roebuck, History 
of the Whig Ministry (7852); Lord Ilollatid, Memoirs of the Whig 
Party (7854) ; Brougham and his early friends; Letters to James Loch, 
lyqH-jSog (3 vols. 7(jo8, privately printed. Ivcl. R. II. M. B. Atkinson 
and G. A. Jackson) ; A. Aspinall, Lord Brougham and the Whig Party 

(1937). 

BROUGHTON, JOHN CAM HOBHOUSE, Bakun 

(I 7.S6-i 86()), Kngli.sh writer and politician, the friend of Byron, 
wa.s the eldest son of Sir Benjamin Hobhouse, Bart., by his w'ife 
Charlotte, daughter of Samuel Cam. Born at Bristol on June 27, 
1786, he was educated at Westminster school and Trinity college, 
Cambridge, where he took the Hulscan prize in 1808 for his Essay 
on the Origm and Intention of Sacrifices. At Cambridge he 
founded the “Whig Club,” and the “Amicable Society,” and 
became very intimate with Byron, who accompanied him on a 
(our in Spain, Greece and Turkey in i8og, Hobhouse was pres¬ 
ent at the battle of Dresden in Aug. 1813, and, following the 
allied army into France, saw Louis XVIII. enter Paris in May 
1814. He was ag.ain in Paris after the return of Napoleon from 
Elba, and showed his dislike of the Bourbons and his sympathy 
with Bonaparte by writing in 1816 a pamphlet entitled The sub¬ 
stance of some letters written by an Englishman resident in Paris 
during the last reign of the emperor Napoleon. This caused some 
ofifcnce in England and more in France, and the French transla¬ 
tion was seized by the Government and both translator and printer 
were impri.soncd. A further period of travel with Byron followed, 
and at this time Hobhouse wrote some notes to the femrth canto 
of Childe Harold. In Feb. 1819 Hobhouse contested Westminster 
in the Radical interest but in this he was unsuccessful, fie had 
already written in favour of reform, and in iSig he issued A 
defence of the People in reply to Lord Erskine’s ‘"Two Defences 
of the WhigsP followed by A trifling mistake in Thomas, Lord 
Erskine’s recent preface. The House of Commons declared this 
latter pamphlet a breach of privilege; Hobhouse was arrested on 
Dec. 14, 1819, and remained in custody until February', 1820. His 
imprisonment increased his popularity, and at the general elec¬ 
tion of 1820 he was returned for Westminster. He .served in (he 
Grey government of 1832. in the Melbourne governments of 1834 
and 1835, and in Lord John Russell’s cabinet in 1.S46. He was 
created Baron Broughton in 1851, and took little part in politics 
after Russell’s resignation in 1852. He died in London on June 3, 
iSOQ. 

He had married in July 1S28 Lady Julia Tomlin.son Hay, 
daughter of George, 7th marquess of Tweeddale, by whom he bad 
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three daughters. Lord Broughton was a partner in Whitbread's 
brewery, a fellow of the Royal Society, and one of the founders 
of the Royal Geographical Society. He was responsible for the 
passing of the Vestry Act of 1831, and is said to have first used 
the phrase “his Majesty's opposition.” He was a good classical 
.scholar, and although not elociucnt. an able debater. In addi¬ 
tion to the works already enumerated he wrote A journey through 
Alhnnia and other provinces of Turkey in Europe and Asia to 
Constantinople during the years jSoq and iSio (1S13), revised 
t'dition (1S55); and Italy: Remarks made in Several \'isits from 
t!u Year 1S16 to 1S54 (1859). 

A collection of his diaries, correspondence and memoranda is 
in the British Museum. 

See T. Moore, Lije of Lord Byron (1837-40); The Times, June 4, 
icS6y ; Spencer Walpole, History of England (i8yo) ; Dictionary of 
National Biography (iSrji), vol. xxvii.; Greville Memoirs (1896). 
Broudhlon also wrote Recnllcrtions of a Long Life, printed pri¬ 
vately in 1865, and in 1900 published with additions in 2 vols. edited 
by his daughter, Lady Dorchester, with a preface by the earl of 
Rosebery. 

BROUMOV or BRAUNAU, a .small town of northeast 
Bohemia, Czechoslovakia, situated near the German frontier on 
(he right bank of the vSlcine, has important historic as.sociations 
as one of the two towns whose Prote.stant churches were closed 
by the Catholic Church authorities in 1618, from which re¬ 
sulted the violent expulsion of the ministers Martinic and Slavata 
which was the .signal for the opening of the Thirty Years’ War. 
The town shares in the textile industries of northeast Bo¬ 
hemia and has a considerable trade. Pop. (1930) 7.232. Its 
population is predominantly German, while its natural outlet 
is the German town of Glatz. In 1938 Broumov was annexed 
by Germany. 

BROUSSAIS, FRANCOIS JOSEPH VICTOR (177-- 

1838), French physician, was born at St. Malo on Dec. 17, 1772, 
the son of a physician, After mudi active service in the wars of 
the Revolution he returned in 1814 to I’aris, and W'as appointed 
assistant-professor to (he military liospital of the Vnl-de-Grace. 
where he fir.st [iromulgated his doctrine^ on the relation between 
“life” and “stimulus." and on the phy.siological interdependence 
and .synipathies of the various organs. In 181C he publi.shcd his 
Exanicn dr la doelrhie medieale generalcment adoptee, which 
drew down upon its author the hatred of the whole medical 
faculty of Paris; but by degrees his doctrines triumphed, and in 
1831 he W'as appointed professor of general pathology in the 
academy of medicine. He died at Vitry-sur-Seine on Nov. 17, 
1838. A statue in his honour was erected at the Val-dc-Grace 
hospital. 

BROUWER or BRAUWER, ADRIAN {c. 1606-1638), 
Flemish painter, was born at Oudenardc (according to some 
authorities, at Haarlem), and died at Antwerp in Jan. 1638. He 
went to Amsterdam in 1626, in 1628 to Haarlem, where he was 
a pupil of Frans Hals, and in 1631 to Antwerp, where he came 
under the influence of Ruliens. Brouwer painted scenes of peasant 
and tavern life, and was a colourist of great charm. His chief 
works are in the Munich and Dresden galleries. There arc also ex¬ 
amples in London galleries, the finest being “The Sleeping 
Peasant” in the Wallace collection. Sir Charles Holmes (National 
Gallery, vol. ii.) says that “Brouwer’s little clusters of brawling 
peasants have the solidity of spirited statuettes, and their setting 
is arranged with a taste in avoiding the supcrlluous no less exigent 
than Vermeer’s.” 

BROWN, CHARLES BROCKDEN ( 1771-1810), Ameri¬ 
can novelist, was born of Quaker parents in Philadelphia, Jan. 17, 
1771. Of delicate constitution, he early devoted himself to study; 
his principal amusement was the invention of ideal architectural 
designs, devised on the most extensive and elaborate scale. This 
talent for construction later assumed the shape of Utopian 
projects for perfect commonwealths, and of a series of novels 
di.stinguished by the ingenuity and consistent evolution of the 
plot. The transition between these intellectual phases is marked 
by a juvenile romance Car sol, which depicts an imaginary com¬ 
munity. and shows how thoroughly the young American was in¬ 
spired by Godwin and Mary Wollstonecraft. From the latter 
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he derived the idea of his next 
work, The DiaUtgue of Aleuin 
(1797). an enthusiastu Inn inex¬ 
perienced essay on the (luestion 
ot woman’s rights and liberties 
Prom Godwin he le.irned hi.s 
terse style, and the art of devel¬ 
oping a i>l(»l from a single psycho¬ 
logical problem or mysterious cir¬ 
cumstance. I'he no\els which he 
rtipidly produced are wild and 
weird in (oiuiption, wath inci¬ 
dents bordering on the [ireter- 
natural, yet ne\er tran.sgressing 
(he limit of iiossihilily. In ll iV- 
land; or the Trans for mat ion 
(1708). a .seemingly inexiilicable 
mystery is resolved into a cast' of 
vcntrilotjuism. Arthur Mervvn 
(171)8-1800) is remtirkahlc for 
the description of the epidemic of yellow fever in Philadelphia, 
and Edgar Ilunily ( Philadelphia. 1801) for the effective u.se made 
of -somnambulism, and for the introduction ot the American 
Indian into fiction. Orvwml (1799) contains one charailer. Con¬ 
stant ia Dudley, W'hith excited the. enthusiastic ailminition of 
Shelley. After a long illness, Brown dieil of consumption, Feb. 
22, iSjo. 

Bihi.io(;k.\j’iiy. —The life of Charles Brorkden Brown \va^ written 
by his friend \\'il!iam Dunlaf) (Philadelphia, 1S15). His works, in 
six vok, were published at I’hilarlelphia in 1857 with a "bife” and 
in a limited and more elaborate edition (1887). See also William II. 
Prescott, Biographi< at and Critieal Miscellanies (New York, 1845) ; 
John Lrskine, Lending Amcrhan i\t>vrlists (1910); DavifI Lee Clark, 
A Critical Biography of Charles Brorkden Brou n (iv-.D. 

BROWN, FORD MADOX (18:1-1893). English painter, 
was born at Calais on April 10, 1821, the son ol Ford Brown, and 
hi.s wife C.aroline Madox. Mis grandfather was Dr, John Brown 
of the Brunonian theory of medicine. He received his artistic, 
training from Gregorius, a pupil of David, at Bruges, and from 
\V;if)I)ers, at Antwer]). In 1840 he exhibited at the Academy 
“The Giaour’s Confession,” the subject of which was drawn 
from Byron. The first, picture he painted after his return to 
London in 1846, “Lear and C’ordelia,” shows his individual char¬ 
acteristics. He was concernt'd with “truth of colour, of spiritual 
expression, and of historical character,” Writing of the cfiect 
produced by “Lear and Cordelia” Richard Mulher says: “It stood 
in such abrupt ojtposition to the traditional historical painting 
that jierhaps nothing w'as ever so sharply opposed to anything 
so universally accepted. The figures stand out stiff and parti¬ 
coloured like card kings, without fluency of line or rounded and 
generalized beauty. And (he colour is just as incoherent, The 
brown sauce, which every one had hitherto respectetl like a bind¬ 
ing social law, had given way to a bright joy of cnlour, the hall 
barbaric motley which one finds in old mini.'itures.” On clo.ser 
examination it was dear that every detail was coiueived as part 
of a whole, and that the picture was a great w'ork of tragic art, in 
which nothing was sacrificed to empty .show or to pose. 1’his 
character of sincerity was Madox Brown’s great contribution to 
contemporary art. He was closely allied with the mt'mliers of 
the Pre-Raphaelite Brotherhood, and especially with Dante (Li- 
hriel Rossetti. He never actually joined the brotherhood, hut his 
works followed its princijiles very closely: instances are “("hrisl 
washing St. Peter’s Feet” and “Work,” a street siene at Hamp¬ 
stead. 

Brown completed a number of hi.sLorical pictures between 1850 
and 1877, but he was a slow worker, and not all of his time was 
given to easel pictures. He was a member of the lirm of art 
decorators, Morris, Marshall, Faulkner and f'ompany, and pro¬ 
duced a great number of designs for stained glass. From 1878 on¬ 
wards he was engrossed by the decoration of the City hall at 
Manchester—twelve large wall paintings, some of them done in 
a modified form of the Gambier-Parry process, and others in oil 
on canvas a[jplied to the wall surface. These present the history 
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t)i Maruhcstcr and the di.slric t, from the huildiiiK of the Roman 
tamp at M.im uniurn to tht' exijerimenlal work of Dalton in clab- 
oraling the aUmiit theory. Amons hi.s be.sl works, “('hrist wash¬ 
ing St. I’eter s I cet " is in the Tate (lallery, London, “The Last 
of England,’’ is at UirmiiiKharn. and the “Expulsion of the Danes 
frtnn M.am he.ster, ’ and “W'ork,” an ori>,;inal cartoon for a fresco, 
are in the Manchester Art pailery. 

brown died in Lontlon on Ot t. 0, iS(;p He was twite inarrietl 
—in 1H41 tt) his ctrusin, Elizabeth Ifroinley, who died in 1S4O, 
Ieavit4i: a tlau^hler, Lucy, wht) betaine the wife of William M. 
kos.setti; ;md tt) h^mnia Dill, who servetl as moflel for many 
of his (inures. 

See a litc of the art i t written by his erarnlsrin, Ford M. Hueffer 
fallerwartl- hord Madox Ford), I'drd Mudoy Brown (iSoti). 'J'his 
vidiinie (diilains some e drait.s from Brown’s diarx, extending; in the 
vt hole from JK47 to iMti,; anti other lengthier extratts appear in txxo 
book' ed bx' William M. Ro'Mdti Rusktn, Ro.wrlli. I’rc - Ruphnrlitisni 
f iSoo) and }‘rv-R<iph(irlilr Dinrtr.s otul I.ethrs (iSgy). ,SVr also the 
Bri'lrrrnt in Arl, ete, bv Harry Qiiilter (i.Stjj), anti a pamjrhiet. 
Raid Madox Brown (itjoi),by Helen Rossetti (Any.eli). 

BROWN, FRANCIS (TS4r)-i9i6), American Semitic 
stholar, was btirii in Haiiox’t'r {N.D.), Dt'c. 2t), i<S.p), the ,st)n of 
Samuel (iilnian Brown (iSit-Ss), president of Hamilton Etil- 
lek'e from 1.SU7 to iSSi, ;iml the ^rand.xon of h'rant is Brown (1784* 
i.S.'o), a presitlt'iit of Dartmouth involved in the fanmus “Dart¬ 
mouth ('t)lle(te case “ The ytiun^er I'rancis ttraduatetl from Dart¬ 
mouth autl from the I’nion 'riit'olotjical .Seniin.iry .'intl thtm slutlied 
in Berlin. In 1870 he became instructor in biblical jihilolo^y at 
the Liiion 'rht'oltif^it al Seminary, in 18S1 an associate prtifessor, 
in ]S()o prtifessor of Hebrew anti cognate languages and in itjoS 
presitlent of the seminary Brtiwn’s jiublisheti works won him 
Imnorary tlegrees in both Hreat Britain and America; they were, 
wilh Ihe ixtt'plion tif 7 //e ( lirisliiiii Point of I'ioiv fiooj; with 
Profs. A, (.'. MtClifferl and (. 1 . Wb Knox), almost purely linguistic 
and le.xictd, and iiulutle Axxyriolo^y: its T’.str and Ahn.sc in Old 
'Pcxtanirnt Study i 1885), and the imiiortant revision of Gesenius, 
uritiertaken with S. R. Drixer and (.'. A. Briggs, ,1 Ilchniv and 
liny’Jish Ij xiani of the Old Testament (i8t)i-ioo5 ). In loii he 
was trieil ftir heresy beftire the I’resbyterian General Botird but 
was exoneratetl He dietl in New Abuk on Ott. is, i<)iu. 

BROWN, GEORGE {iSiS-iSSo), Ganatlian journalist and 
statesman, was born in Edinburgh, Scotlantl, on Nov. 20, 1818, 
.inti was I'thuatetl in his natixe city. Wilh his father, Peter Brown 
(tl. iBu^), he emigratetl to New \'ork in 1838; and in 1843 they 
removed ft) Ttironto anti began the pulilication of The Banner, 
a poliliio-religious paper in support of the newly formtal h'ree 
Glmrch t)f Stof lantl In 1844 he began, independently of his father, 
tlie issue of the 'rortinlo (ilohe. This paper, at first weekly, be- 
lame ill 1858 tl tlaily, tintl through the ability anti energy of 
Broxx’u tame It) ptossess an alnmst tyrannical inlluence over the 
pt)litital o|)init)n of Ontario. In 1851 he enlereil the Canadian 
parliament as member for Kent county. Brown’s repealed violent 
attacks upon the Roman C’alhttlic Church anti on the supiiosetl 
domination in itarliament of the I'rench Canailian section ni.ele 
him x'cry uuitttpular in Ittw'er Canada, but in upper C'anatla his 
liower was great. Largely owing to his attacks, the clergy reserxi-s 
were secularized in 1S54. He championed the complete laicization 
t)f Ihe schttols in Ontario, but unsuccessfully, the Roman Catholic 
Church maintaining its right tt) separate sthools. He also fought 
for Ihe reiireseniation by ])t)pulation of the (wo provinces in 
parliament, the Act of I'nitm (1841) having granted an equal 
number of rt'presentalixt-s to each. This principle of “rep. by po[).'’ 
was concetleil bx' the British North America act (1867). 

He was one tif the earliest atlxt)tates of a federation of the 
British ctilonies in North Amerit a. anti in 1S04, to accomplish this 
entl^ entered intt) a ctialilion with his bitter personal and political 
t>pponenl, Mr. (afterwartls Sir) jtihn A. Macdonald. Largely 
t)wing tt) Brt)wn’s efforts, I'ecleration was carrietl through the 
House, but on Dec. 21 1805, he resigned from the Coalition 
gt)x eimnent, though continuing to support its Eetleratitin policy, 
and in i8()7 he was defeated in south Ontario ami never again 
sat in t lie House. In great measure oxving to his remarkable energy, 
the norlh-xx -t territories were pun based by the new dominion. 


In Dec. 1873 called to the Canadian senate, and in 1874 

was afipiointed by the imperial government jt)int plenipotentiary 
with Sir Edward Thornton to negotiate a reciprocity treaty be¬ 
tween Canada and Ihe L'nited States. The negotiations were 
successful, but the draft treaty failed to pass the United States 
Senate. .Soon afterwards Broxvn refused the lieutenant-governor- 
shi[) of Ontario, and on txx'o subsecjuent occasions the oifer of 
knighthood, devoting himself to the (jlobe. On March 25 18S0, he 
was shot by a discharged employee and died on May c;. 

Srr J. C. Dent, Canadian Portrait Gallery (Toronto, 1880). The 
ofticial Lite, by the H(.n. Alexander Mackenzie, is decidedly parti.'':in. 
.A life by John J.ewis is in« luded in the Makers of Canada series 
(Toronto). (VV. L. G.) 

BROWN, HENRY KIRKE (1814-1886), American sculp¬ 
tor, was born in Leyden (Mass ) on I'eb. 24, 1814. He began to 
paint portraits while a boy. stmlied painting in Boston under Ches¬ 
ter Harding, learned a little about modelling, and in 1836-39 
.spent his summers working as a railroad engineer to earn enough 
to study further. He spent four years (1842-46) in Italy; but 
returning to New York he remained distinctively American, and 
was nexer dominated, as were so many of the early American 
sculptors, by Italian influence. He died on July 10, 1886. at Nexv- 
burgh (N.A' ). His equestrian statues are excellent, notably that 
of Gen. Winfield Scott (1874) in Washington, D C., and one of 
George Washington (1856) in Union sciuare. New A’ork city, 
xvhiih was the second equestrian statue made in the United States. 
Brown was one of the first in America to cast his own bronzes. 
Among his other works are; Abraham lancoln (Union siiuare, 
New \'ork city); Nathanael Greem-, George Clinton. Philip 
Kearny and Richard Stockton (all in the National Statuary hall 
of Ihe C'ajiilol, Wa.shinglon, D('.); De Witt Clinton and “The 
Angel of the Resurrection,” both in Greenwood cemetery. New 
A'ork city; and an “Aboriginal Hunter.” 

His nephew and pnipil, Hi:nky Kirke Bush-Brown (1S57- 
1935). became prominent among American sculpilors, his 
“Buffalo Hunt,” eijiiestrian statues of Generals Meade and Reyn¬ 
olds at Gettysburg, and “Justinian” in Ihi* New A’ork appidlale 
courthouse, being his chief works. He I'oinpleted al.^o a i)ortrait- 
busl of Henry Kirkc Broxvn for the Hall of Fame of Nexv York 
iinivi'rsily. 

BROWN, JACOB (1775-1828), American soldier, was 
born of (Juaker ami'stry, in Bucks county. Pa., on May »). 1775 
From 1796 to 1798 he was engaged in surx-eying public lands in 
{.)hio; in 1798 he settled in New York city ami during tht; period 
1798-1800, when war with France seemed imminent, he acted 
as military secretary to Alexander Hamilton, then inspector gen¬ 
eral of the United States army. Subsequently he purchased a 
large tract of land in Jefferson county, N.Y., where he founded 
the town of Brownville. There he serx'ed as county judge, and 
attained the rank (1810) of brigadier general in the State militia. 
On the oLitbre.ik of the second xvar xvith Great Britain (1812) 
he was placed in command of tin* New A ork State frontier from 
O.swego to Lake St. Francis (near Cornwall, (Jnt.), and repelled 
the British attacks on Ogdemsburg (Oct. 4, 1812) and Sacket 
Harbor (May 29, 1S13). In July 1S13, he was commissioned 
brigadier general in the regular army, and in Jan. 1S14, he was 
promotetl major general and succeeded Gen. James Wilkinson 
in command of the forces at Niagara. Early in the summer of 1814 
he undertook offensive operations, and his forces occupied Ft. 
Erie, and, on July 5, at Chipiiawa, Ont ,, defeated Ihe Briti.sh under 
Gen. Phineas Rial!. On July 25, with Gen. Winfield Scott, he 
fought a hotly contested, but indecisivT, battle with the British 
under Gen. Gordon Drummond (1771-1854), at Lundy's Lane, 
where he was tx'ice wounded. After the war he remained in tin; 
army, of which he was the commanding general from March, 
1821, until his death at Wa.shinglon, D C., on Feb. 24, 1828. 

BROWN, JOHN ( 1715-1760), British divine and author, 
was born at Rolhbury, Northumberland, on Nov. 5, 1715, and 
was educated at St. John’s college, Cambridge. He was senior 
xvrangler in 1735, took holy orders, and was appointed minor 
canon and lecturer at ('arlislc. His poem, entitled “Honour” 
(1743), was followed by the “Essay on Satire” which gained for 
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him the friendship of William Warbiirton. In 175T he wrote his 
Essay on the Characteristics oj Lord Shaftesbury, containing an 
able defence of the utilitarian philosophy. In 1750 he received 
the living of (ircat Horkesley, in Essex. Ife was the author of 
(wo plays, Barharossa {1754) and Athelstanc (1750); Garrick 
played in both, and the hr.st w'as a success. 'I'he most popular of 
his works was (he Estimate of the Mminers and Principles of the 
Times (1757-5S), a bitter satire which pleased a public depressed 
by the ill-success in the conduct of the war. Other works are the 
Additional Dialogue of the Dead between Pericles and Cosmo 
. . . (1760), in vindication of ('hatham’s policy; and the Ji)is- 
sertation 011 the Rise, Cnion and Power, etc., of Poetry and Music 
(1763). Invited by Catherine 11. of Russia to advise her on 
education, he prepared for the journey but retinciuished the design 
on account of his gout. 

Brown committed suicide on Sept. 23, 1766. 

There is a detailed account of John Brown hv Andrew Kippis in 
Bio^raphia Britannic a (1780). See also T. Davies, Memoirs of .. . 
David Garrick (]78o), chap. xi.\. 

BROWN, JOHN (1 735-17S8). Scottish physician, was born 
in 1735 at Lintlaws or at Preston. Berwickshire. As a student at 
EdiTiburgh he soon attracted the notice of William Cullen. In 
time, however, he quarrelled with Cullen, as with the professor^- 
of the university in general, and from about 177S his public lec¬ 
tures contained vigorous attacks on all preceding systems of 
medicine and Cullen’s in particular. In his Elementa Medicinae 
(1780), he expounds his own, or as it was then called the Bruno- 
nian, theory of medicine. 

In 17S6 Brown settled in London, and died there on Oct. 17, 
1788. ■ 

See F. II. Garrison, History of Medicine, pp. 314-.D.5 (it)2tj). 

BROWN, JOHN (1784-1858), Scotti.sh divine, was born at 
Whitburn, Linlithgow, on July 12 1784, and died at Edinlnirgh on 
Oct. 13 1S58. lie belonged to the "Burgher” section of the 
"Secession” churih, and held successively jiastorates at Biggar, 
Lanarkshire (1806), Rose street (1822) and Broughton place, 
Edinburgh (1820). His most important work w'as done as [iro- 
fessor in the theological hall of the Secession church, w'herc he 
taught the exegetiral method of the exposilion of Scripture. 

The part he took in the discus.sion on the atonement, which 
agittitecl all the Scottish churches, led to a formal charge of 
heresy against him by those who held the doctrine of a limited 
atonement In 1845, after a protracted trial, he was acquitted by 
(he synod. From that time he enjoyed the thorough confKh.mce 
of his ckmomination (after 1S47 merged in "the L'niled Presby¬ 
terian C'hurch”). 

See Memoir of John Brown, D.D., by John Cairns (j86o). 

BROWN, JOHN (1800-1859), American abolitionist, leader 
of the famous attack upon Harper's Ferry, in 1850, was born on 
May g, 1800, at Torringlon, Connecticut. He is .said to have been 
descended from Peter Brown, who went to America in the May¬ 
flower, and he was (he grandson of Capt. John Brown, who servi d 
in the Whir of Iruleiiendencc. He wais taken by his father, Owen 
Brown, to Hudson, ()., in 1805 At the age of iS he began to pre¬ 
pare himself for the Congregational ministry, but soon changed his 
mind and turned his attention to land surveying. lie engaged suc¬ 
cessively in (he tanning business, in .sheep-raising, and in the wool 
trade, but met with small reward and in 1842, at Akron, O., became 
bankrupt. In 1S4C;, after having lived in Ohio, Penn.syh'ania and 
Massachusetts, he removed to North Elba, N.Y., where he en¬ 
gaged in farming on part of the land which was being given in 
small tracts, by its owmer, Gerrit Smith, to negro settlers. Long 
before this he had conceived a strong hatred for the institution of 
slavery, and had determined to do what he could to bring about its 
destruction. 

In 1854 five of his sons removed to Kansas, where the violent 
conflict was beginning betw'ccn the "free-state” and the pro-slav¬ 
ery settlers, and in the following year Brown, leaving the rest of 
his family at North Elba, joined them, settling near Osawatomic 
and immediately becoming a conspicuous figure in the border war¬ 
fare. His name became particularly well known in connection with 
the so-called ‘‘Pottawatomie massacre,” the killing in cold blood, 


on May 25, 1S56, by men under his orders, of five pro-.'^lavery set¬ 
tlers in retaliation for the murder a short time preciously ot five 
"free-state” settlers. He also, on June 2, at the head of about 30 
men, captured Capt. H. C. Pate and 22 pro-slavery men at BLuk 
Jack, and on Aug. 30, 1856. with a small body of siipiiorters, \ ig- 
orously resisted an attack of a superior pro-slavery lorce upon 
Osawatomic. Brown then visited (he EastiTU Stales for (he pur¬ 
pose of raising money to l)e used in the Kansas struggle* aiul of 
arousing (he peoi)le against slavery. After spending a short time in 
Kansas, in j858-59 he proceeeled to carry out a long-cherished 
scheme for facilitating the escape of fugitive slaces by establishing 
in the mountains of \’irginia a stronghold in which siu h fugitives 
could take refuge and defend themselves against their pursuers. 
At Chatham. Canada, with ir white am! 35 negro associates, he 
adopted a "J’rovisional constitution and ordinance for the peojile 
of the Ihiited States.” Brown was elected comnninder-in-chief, 
and from among this group a secretary of state, a secretary of war, 
a secretary of the treasury, and members of Congress were Hiosen. 

Later, with only 22 men supplied with arms furnished by the 
Ma.s.sachii.setts-Kansas committee, and with fumls contributed (in 
ignorance of lirown’s plans) by his intimate associates, Theodore 
Parki'r, George L. Stearns. T. \V. Higginson, and 1'. B. Stinborn, 
all of Boston, and Gerrit Smith, of Peterhoro, N.V., he ri'tnoveil 
to a farm near Harper’s I'erry, the site of a I’ederal arsenal, which 
he intended to capture as a preliminary to the carrying out of the 
main part of his ])lan. On the night of Oct. 16, 1859, with only 18 
men, five of whom were negroes, he made the attack, easily cap¬ 
turing the arsenal and taking about 60 of the leading cili'ens pris- 
oma's to be usc^d as hostages. On (he following morning Brown and 
his followc-rs were vigorously attacked, and on (he 18th—a small 
force of United States marines under Colonel Robert E. Lc'e hav¬ 
ing arrived— wctc overpowered, Brown being seriously wounded 
after he had surrendered. Of the 22 men wlio had participated in 
the raid, 10 were killed, .seven were taken prisoners, and live es¬ 
caped. (.)n (he other side five were killed and nine wounded. Brown 
was committed to the Charlestown, Va, (now W.Va.). gaol on Oct. 
19; on the 27lh his trial began; on the 31st he was convicted of 
"treason, and conspiring and adcising with slac'es and other rebc‘ls, 
and murder in (he first degree"; and on Dee. 2. he was hanged at 
Charlestown. His fellow-prisoners were* likewise* hangcai soon 
afterwards. Brown was buried at North Elba, New N'ork. The 
attack upon Harper's Ferry created wi(lesi)read excitement, par¬ 
ticularly in the Southern States; and among (he abolitionists in 
the* North Brown was looked upon as a martyr to their cause. 
Shortly after his death a famous jiopular song became widely 
current in the North beginning: 

Jcihn Hrown’s body lies a-niouMering in the* grave, 

But his soul goes marching on. 

Intcn.sely religious in his nature. Brown pos.sessed something of 
the* glcjomy fanaticism of his Puritan ancestors. The secret of his 
whole career lies in his emphatic conviction, to U'^e the words of 
Wendell Phillips, (hat he had "letters of marciue from God’’; 
(hut he had a Divine commission to destrccy slavery by violent 
means. He scouted the "milk and water principles” of the milder 
abolitionists, advocated vigorous resistance to the slave power, 
and e.xpresscd his ideas by actions rather than by words. It now 
.seems that this policy aieJed very little in making Kansas a free 
State, and that the attack on Harper’s Ferry, while creating much 
feeling at the moment, had very little effect on (he sub.sequent 
cour.se of events. 

Brown was twice married and was the father of 20 children, 
eight of whom died in early childhood. *His sons aided him in all 
his undertakings, two of them being killed at Harper’s Ferry. 

See life (new cd. IQ2()> by O. G. Villard; F. B. Srinbern’s Life 
and Letters of John Brown (Bo.slon, 1885), R. J. Hinton's John 
Brown and IDs Men (18^.4) ; Janies RcdiJalh’s Public Life of Captain 
John Brown (Bo.ston, iKOo) ; 'Von Hoist’s e.'^say, John Brown (Boston, 
iHSg) ; and J. F. Rhodes, History of the (,’nited Stales from the 
Compromise of xSso (1890-1906) ; R. P. Warren, John Brown (1929). 

BROWN, JOHN (1810-1882), Scottish phy.sieian and au¬ 
thor, son of John Brown (1784-1858), was born at Biggar, Scot¬ 
land, on Sept. 22, 1810. The two volume's of hi.s essays, Horae 
Subsecivat "leisure hours”) (1858, i8or), John Leech and 
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other Ptipers I iHH:), Rah and Jlis Friends (1850). aii<] Mar'jorte 
hlemiui^: a Shfteh ( 1^03), were enormously pf){)ular in thoir day. 
'I'hc first, volume oi Honie Suhf,eeivae. dvaLs ihidlj'’ with the eejuip- 
ment and duties o( a physician, the sei ond with subjects out.side 
his [irofession lit- died on May n, 

Srr K. '1 . M( Laren, Dr. John Brown nvd his Sisirr Isahrlla talh fd., 
j8qo) ; and Lrltrrs of Dr. John Brown, edited by hi.s son and D. W. 
I-'orre>t, with i>i<iKraphy hy E. T. Mtl.aren (lyO/). 

BROWN, SIR JOHN f 1816-1806), English armour-plate 
manufacturer, was born at Siietheld on Dee. 1816, the son of a 
slater, lie wa.s af>f)renli( ed lo a Sbetlield firm who manufactured 
Ides and table cutlerv. brown invented in 1848 the conical steel 
spring hulier tor railway wagons, and in 1800, after seeing the 
h ri n( h ship “La tiloire'’ armoured with hammered jdate, he de¬ 
termined lo at tempi the proiluction of armour for the british 
Navy by a rolling iirocicss, 'i'hc fixjieriment was .successful, and 
led lo admiralty ordiTs for armour plate sufllcienl to protect 
about lhree-c|uarters of the navy. In 1856 lirowm had started 
the .'\llas works in Shelfield, which covered 30 acres and employed 
ecenlually more than 4,000 workmen. be.si<les sufiplying iron 
to the Sheflield .steel trade, brown himself successfully develo|Mal 
the besscnier jiroiess. He died at bromley. Rent, on Dec. 27, 1896. 

BROWN, JOHN GEORGE (.83.-10. 3), AmiTican paint¬ 
er, w.a.s i>orn in Durham, England, Nov. 11, 1831. He studied at 
New(fisth-on 'ryne. at Edinbiirgh academy, and after remov¬ 
ing let New \'oik (ily in 18-3, at the schools of the National 
Academy of Design, of whii h he afterwards became a member. 
In iSf).) he became one of the charier members of the Water- 
t’oloiir Society, of wliich hi* was president from 1887 to i(>04. He 
generally i onfiiied liimself to re])resentalions of street cliilcl life, 
bootblacks, newsboys, etc.; his “J’assing Show’’ (l‘aris Salon, 
1S77) and “Strei'L boys at IMay’’ (Paris Exiiibilion, K.ooj are 
good ('xatn[)lt's of hi.s popular talent. He dit'd in New York city, 
heb. 8, 1013. 

BROWN, ROBERT (1773-1,858), British Imlanist, was 
born on Dec. Ji 1773 at Montrose*, and was (‘duc.ifecl at the 
grammar sHiool of his native town, where he had as contempo¬ 
raries Joseph Hume and James Mill. In 17H7 he enterc'd Mari- 
sdial college, Aberdeen, hut two years afterwards removed to 
Edinhurgl) university. In the yc-ar 1801 he was offered tlie post of 
natur.'ilisl lo the exfieditiun fitted out under Capl. Matthew 
I'linders for the survey of the then almost unknown eoa.sts of 
Australia. In 1805 the expedition returned to England, liaving 
nbl.lined, among other accjuisitions, nearly 4.000 sjK'cics of jilants, 
many of wliich were: new. Brown w.is almost imim-diately aj)- 
poiiiled librarian of the Linnean society (1805-22). In 1810 he 
published the first volume of his great work, in Latin, the Bra- 
drotnns Rlorae iVevi/c HolhmdiiU- et Insulae Van Diemen, which 
did much to furl her the general adoption of A. L, de Jmssieii’s 
natural .sy;dem of plant classifuation. With the exception of a 
supiilemenl published in 1830, no more of the work appeared. In 
iSio Brown became liiirarian to Sir Josepli Banks, who on his 
deatli in 18:0 becgieathed lo liirn the u.se and enjoyment of his 
library and collections for life. In 1827 an arrangement was 
made iiy which these were transferred to the British Museum, 
with Brown’s consent and in accordance with Sir Joseph’s will. 
Browm lln-n became keeper of this new botanical department, an 
office wliich he held until his death on June 10, 1S58, in London. 

In 1825 -34 his works up to that date were eollecteil and published 
in four divi .ions lt\ N’ees von Esenherk, in German, under the title of 
Vrrnihohte holniiiu he Srhrijion. In iSn.) the Ray soricty reprinted his 
complete writings, the Brodrnmus alone excepted. See F. W. Oliver, 
Makers o] British Botany (1913). 

BROWN, SAMUEL MORISON (1817-1856), Scottish 
chc'mist, poet and essayist, horn at Haddington on Feb. 23, 1817, 
studied at Edinburgh, Berlin and St. Petersburg. In 1850 he 
published a tragedy, Galileo Galilei, and two volumes of his Lec¬ 
tures on the Atinnic Theory and Essays Sdcntiiic and Literary 
appeared in 1858, with a preface by his kin.sman Dr. John Brown, 
the author of Horae Subsecivac. He died at Edinburgh on Sept. 
20. 1S56. 

BROWN, THOMAS (1663-1704), English satirist, of 
“facetious memory” as Addison designates him, was bom at 


Shifnal, in Shropshire, and wa.s entered, in 167S, at Christ Church, 
Oxford, where he is said to have escaped expulsion hy the famous 
lines beginning. “I do not love thee, Dr. Fell.” lie was for three 
years schoolmaster at Kingston-on-Thames, and afterwards set¬ 
tled in laindon. Under the pseudonym of Dudley Tomkinson he 
wrote a satire on Dryden, The Reasons of Mr. Bays changing 
his Religion: considered in a Dialogue between Crites, Eugenius 
ajid Mr. Bays, with tw'o other parts having separate titles (1688- 
c;o, repuldished with additions in i6gi). He w'as the author of a 
great variety of poems, letters, dialogues and lampoons. He died 
June 16, 1704. 

His collec ted works were published in 1707-0.8. The second volume 
contains a collection of Letters from the Dead to the Living,, some of 
which arc translated from Die French. His Comical Romance done 
into English (1772, the Roman Comique of Scarron) was reprinted in 
i8cj2. 

BROWN, THOMAS (177S-1820), Scotti.sh philosopher, was 
born at Kirkmabreck and educated in London and afterwards at 
Edinburgh university, where he attended Dugald Stewart’s moral 
philosophy class. L.itcr he turned to law, but in 1798 he settled 
j on a mc'dical course and in the same year produced his criti- 
ci.sm of Darwin's Zoonomia. In the second number of the 
lidifiburgh Review, to whic h he now began lo coniril)ute. appearc^d 
his critic ism of the Kantian philo.sophy. based entirely on Villier's 
French account. Ilis ])hilosophical ability was further exhibited 
on the occasion of (he clerical oiiixisition to the ai>pointmen( of 
Sir John Leslie, a follower of Hume, to the mathematiea! profes¬ 
sorship (1805), for Brown undertook to defend Hume's doctrine 
of c au.salily as in no way inimical to religion. His defence became 
in its third edition a lengthy trc-alise .'ntitled Inquiry into the 
Relation of Cause and Effect, In 1S06 he became a meclii'.'il prac¬ 
titioner in partnership with James Gregory, but, though succe.ss- 
ful in his profession, pireferred literature and philosop)hy. After 
twice losing a professorship in the university, he was invited, dur¬ 
ing an illness of Dugald Stewart in the session of iSo8-0(), to ad 
as his substitute, and during the following scs.sion he undertook a 
great part of Stewart N work, being appointed in jSio as colleague 
to Stc'wtirt, a position which he held for the rest of his life. 

His friend and biographer, David Welsh, superintended the 
publication of his text-book, the Physiology of the Human Mind, 
and his succe.ssors, John Stewart and the Rev. IL Milroy, pub¬ 
lished his Lectures on the. Philosophy of the Human Mind. The 
latter reached its 10th edition. Amcmg Brown'.s many poems, 
which are modelled on Pope and Akenside and rtither common- 
pilace, may be mentioned: Paradise of Coquettes (1814); Wan¬ 
derer in Norway (1815); War pend (1816); Bower of Spring 
(1817); ^Igne.v (iSi8); Emily (iSio); a collected edition ap¬ 
peared in 1820. 

Brown’s philosophy occupies an intermediate place bc'twcen the 
earlier Scottish school and the later analytical or associational 
prsychology. He retains a certain number of intuitive beliefs, 
which enaldes him to claim that our acknowledgment of cau.se 
.iihI effect is not derived from experience and that mind and mat¬ 
ter are sharply distinguished, (^n the other hand, he approaches 
sensiilionalism in his assertions that in perception we look imme¬ 
diately on a sensation in the mind and only reach externals by a 
proce,ss of inference, and that will is merely a prevailing desire. 
Brown’s most valuable contributions include his excellent analysis 
of sensation, especially of touch, his eloquent exposition of the 
emotions, and his account of the succession of mental states. 

For a st'verc criticism of Brown’s philosophy, see Sir W, Hamilton’s 
Discussions and. Lectures on Melaphysks; and for a high estimate of 
his merits, sec J. S. Mill’s Examination of Hamilton. See also D. 
VV’elsh’s Account of the Life and Writings, etc. (1825); M’Cosh’s Scot¬ 
tish Philosophy, pp. 317-337. 

BROWN, THOMAS EDWARD (1830-1897), British 
fioet, scholar and divine, was born cn May 5, 1830, at Douglas, 
I.sle of Man. His father, the Rev, Robert Brown, held the living 
of St. Matthew’s—a homely church in a poor district. His 
mother came of Scottish parentage, though born in the island. 
Thomas, the sixth of ten children, was but two years old when 
the family removed to Kirk Braddan vicarage, a short distance 
from Douglas, where his father (a scholar of no university, but 
so fastidious about composition that he would have some sen- 
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tcnces of an English classic read to him before answering an 
invitation), took share with the parish-schoolmaster in tutoring 
the clever boy until, at the age of 15, he was entered at King 
William s college. Here his abilities soon declared themselves, and 
hence he proceeded to Christ Church, Oxford, where his position 
(as a servitor) cost him much humiliation, which he remembered 
to the end of his life. He won a double first, however, and was 
elected a fellow of Oriel in April 1854, Dean Gaisford having 
refused to promote him to a senior studentship of his own col¬ 
lege, on the ground that no servitor had ever before attained to 
that honour. Although at that time an Oriel fellowship conferred 
a de.servcd distinction, Krown never took kindly to Oxford life, 
and, after a few terms of private pupils, returned to the Isle of 
Man as vice-principal of his old school. He had been ordained 
deacon, but did not proceed to priest's orders for many years. 
In 1857 he married his cousin, Miss Stowell, daughter of Dr. 
Slowell of Ramsey, and shortly afterwards became headmaster of 
the Crypt school, Gloucester—a position which in no long time 
he found intolerable. From Gloucester he was summoned by the 
Rev. John Percival (afterwards bishop of Hereford), who had 
recently been appointed to the struggling young foundation of 
Clifton college, which he soon raised to be one of the great public 
schools. Pcrcival wanted a master for the modern side, and made 
an appointment to meet Brown at Oxford; “and there,” he writes, 
“as chance would have it, 1 met him standing at the corner of 
St. Mary’s Entry, in a somewhat Johnsonian attitude, four¬ 
square, his hands deep in his pockets to keep himself still, and 
looking decidedly volcanic. We very soon came to terms, and I 
left him there under promise to come to Clifton as my colleague 
at the beginning of the following term.” At Clifton Brown re¬ 
mained from Sept. 1863 to July 1892, when he retired—to the 
great regret of boys and masters alike, who had long .since come 
to regard “T.E.B.’s” genius, and even his eccentricities, with a 
peculiar pride—to spend the rest of his days upon the island he 
had worshipped from childhood, and often celebrated in song. 
His poem “Betsy Lee” appeared in Macmillan’s Magazine (April 
and May iSy.A), and was published separately in the same year. 
It was included in Fo’c’s'le Yanis (i8Sj), which reached a second 
edition in 18S9. This volume included at least three other notable 
poems “Tommy Big-eyes,” “Chri.stma.s Rose,” and “Captain Tom 
and Captain Hugh.” It was followed by The Doctor and other 
Poems (1887), The Manx Witch and other Poems (1889), and 
Old John and other Poems —a volume mainly lyrical (1893). 
After his death all these and a few additional lyrics and frag¬ 
ments were published in one volume by Messrs. Macmillan under 
the title of The Collected Poems of T. E. Brown (n)oo). His 
familiar letters (edited in two volumes by an old friend, S. T. 
Irwin, in 1900) bear witness to the zest he carried back to his 
native country, although his thoughts often reverted to Clifton, 
where he died suddenly while on a visit. Brown’s more important 
poems are narrative, and written in the Manx dialect, with a free 
use of pauses, and sometimes with daring irregularity of rhythm. 
A rugged tenderness is their most characteristic note; but the 
emotion, while almo.st equally explosive in mirth and in tears, 
remains an educated emotion, disciplined by a scholar’s sense of 
language. They breathe the fervour of an island patriotism 
(humorously aware of its limits) and of a simple natural piety. 
In his lyrics he is happiest when yoking one or the other of these 
emotions to serve a philosophy of life, often audacious, but always 
genial. (A. T. Q.-C.) 

BROWN, SIR WILLIAM, Bart. (1784-1864). British 
merchant and banker, founder of the banking-house of Brown, 
Shipley & Co., was born at Ballymena, Ireland, on May 30, 1784, 
the son of an Irish linen-merchant. At the age of sixteen he accom¬ 
panied his father and brothers to Baltimore, Maryland, U.S.A., 
but in 1800 left America for Liverpool. Here he established a 
branch of the firm, which had now begun to deal largely in raw 
cotton as well as linen and soon afterwards developed into one 
of general merchants and finally bankers. The great financial 
crisis of 1837 seriously threatened the ruin of the firm, but the 
Bank of England agreed to advance him £2,000,000 to tide matters 
over. Brown found it necessary to apply for only £1,000,000, 
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which he repaid within the next .six month.^. His business, both 
mercantile and banking, continued to iiurease, ami in 1844 he 
was in possession of a sixth of the trade between Great Britain 
and the United Slates, In 1856 the friction between the Briti.sh 
and American governments due to the enli.slmeiU by British con¬ 
suls of recruits for the Crimean War was largely allayed by the 
action of Brown, who in an interview with Lord P.-ilrnerslon, then 
prime minister, explained the objections taken in America From 
1S46 to i 85() he was Liberal M.P. for South Lancashire. In i860 
he presented Liverpool with a public library and museum, and in 
1863 was made a baronet. He died at Liverpool in 1S64. 

SVe H. A. Fo.v Bourne’.s EnglLdi Merchants iiSSt)) and Ceremonies 
connected with the opening of the free Public Library presented by 
William Brown to the Town of Liverpool (Idverpool, iK(h). 

BROWN, WILLIAM HARVEY (iSO.’-.yi.i), .\ramtan 

zoologist and Rhodesian pioneer, was born at Des Moines. Iowa, 
on Aug. 22, 1862. Follow'ing has graduation at the Univer.">ity of 
Kansas in 18S7 he became a meml>er of the zoological stall of the 
Smithsonian Institution at Washington and pursued further 
studies at Cornell and Georgetown universities. In 1889 he wa.s 
naturalist on a U.S. Government eclipse expedition to the Congo 
region. At Cape Town in the same year he joined, as representa¬ 
tive of the Smithsonian Institution, the original pioneer column 
sent by Cecil Rhodes to the region north of the Tran.s\'aal, later 
known as Rhodesia. After devoting four years to e.xi)loralion and 
zoological collecting he re.signed his scientific post and became a 
citizen of the new colony, in the early development of which he 
was an active figure. In the Mashona uprising of 1896 he joined 
the colonial forces and w'as severely wounded. He developed 
agricultural and mining proiierties and later served as mayor of 
Sali.sbury and as member of the legislative council, in 1899 he 
published On the South African Frontier, which conlains \alu- 
able information on the early history of Rhodesia. His exien.sive 
zoological and ethnological collections are best represented in the 
nui.seum at ('ape Town, the National museum at Washington, 
the Carnegie museum at PitLsburgh, the museum of the University 
of Kan.sas and that of (he New York Zoological sociely. He* died 
at Salisbury on April 24, igM’ 

BROWN BESS, a name given in the Briti.sh army to the flint¬ 
lock mu.sket with which the infantry were formerly armed. 7 'hc 
term is applied generally to the weapon of the i8th and early 19th 
centuries, and became obsolete on the introduction of the rille. 
The first iiart of the name derives from the colour of the wooden 
slock, for the name is found much earliiT than the inlroduction 
of “browning” the barrel of muskets; “Bess” may be either a 
humorous feminine equivalent of the “brown-bill,” the old weapon 
of the British infantry, or a corruption of the “buss,” i.e., bo.x, in 
“blunderbuss ” 

BROWNE, SIR BENJAMIN CHAPMAN (1839-1917L 

British engineer, was born at Stout’s Hill, Glos., on Aug. j6 , J839 
and was apprenticed to the Elswick works near Newc.astle-on-Tyne. 
He became an expert on harbour work and carried out harbour 
works at Tynemouth, Falmouth and in tlje Isle of Wight. In 
1870 he took over the locomotive w'orks of R. and W. Hawthorn 
at Forth Banks; which in 1886 he combined with tho.se of Andrew 
Leslie and Co., and until 1916 was chairman of the combination. 
He was knighted in 1887. He died at Westacre, Newca,stle-on- 
Tyne, on March i, 1917. 

BROWNE, CHARLES FARRAR: sec Ward, Arthmus. 
BROWNE, EDWARD GRANVILLE (iSo-ioo;, 
British orientalist, was born at Uley, Gloucestershire. Educated 
at Trinity college, Glenalmond, and then at Eton and Pembroke 
college, Cambridge, he studied medicine and oriental languages. 
In 1887 he was elected a fellow of his college, in the same year 
qualifying M.B. at St. Bartholomew’s hospital, London, but he 
never practised as a doctor. In 1887-88 he travelled in Persia, 
becoming afterwards lecturer in Persian at Cambridge. In 1902 
he was appointed Adams Professor of Arabic at, Cambridge, a 
jxist he held until his death. Browne’s published works include 
A I'raveller’s Narrative (i8c;i), re-issued in J02O under the title 
A Year amimgst the Persians; Literary Hist ary of Persia until 
the time of Firdawsi (1902), continuations of which were pub- 
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jjslu'd in J0o6, iq:’o niid Thv Persian Revolution, jqo‘;-q 

(k^io); a translation of Chahar Mdgdla-, with notes (iq2i;; and 
Arabian Medicine ( iijn ). 

BROWNE, EDWARD HAROLD (iSu-iSqd, was born 

at Aylesbury, and edin alcd at Kfoti and C'arnbridge. He was 
\f)rrisian protestor of divinity at (VambridK'e (1854), f)ishop of 
Kly (i,Sf»4K bishop of Wimhester (187,^) iJis best-known book 
is his Exposition of the Thirty-Nine Art ides (vol. i. J850, vol. ii. 
I1S54 ). loni2 a standard authority. 

BROWNE, HABLOT KNIGHT (iSis-iSS.i. EnRlish 

arti.st, famous as “f’hiz,” was Ixirn at I.arnlieth in hurnlile cir- 
(umstaiues and was early apprenticed to the eminenl engraver 
l inden, in whose studio his only arlistit eilinalion was obtained. 
.M the ai^e of 1 (j lie aliandoned enyiaviuK in favour of other 
artistic work, and a mectinjt with Dickens two years later deter¬ 
mined the form whii h this should lake. Robert Seymour, fh(“ 
oripdnal illustrator of Pickwick, had just commit led suicide, and 
the serial jiublicalion of the book was in danyn r from the lack of 
a capable suecc-ssor. browne applical for the post, and th(‘ draw- 
inis's which he- subniilled were preferred by Dickems to those of a 
rival aj>[ilic ant--W. M. d'hackeray. His jiseudonym of “Jdiiz” 
was adopted in order to harmoni/,c* with Dickens's “Ho/,.” and it 
was by his work for Dickens (esjiecially in Pickwick, David 
C opper field, Ihnnhev and Son, Mai tin (finzzlewit and Bleak 
House) that his reputation was made'. He also illustrated the 
best known uon’c'Is of Dc'ver and Harrison Ainsw'orth in their 
orij^inal editions, and his work was in constemt dc-mand by pub- 
lishc'is until a stroke of fiaralysis, in 18(17, permanently injured his 
powers His early ambition to become famous as a paintc-r was 
not reali/.ed, but hc' f,'ained pic'af iiopularity and was awarded an 
annuity by the Ko\'al Acaclem>' in 1878, 

Bun locHAi'tn' .SVr Inlin I'or'-tcr, Life of Charles Diikrns (1871- 
7a); I', a. Kitlon, “Phiz": A Memoir (1X82); D. Croal 'I'hom.Min, 
ttablot Knight Prowne, Phiz: Life and Letters (iKS.}); M. II. Spiel- 
inann, the History itj J'lindi (iSos); Charles Dnkens and Ills 
lllh\t>alor\ (i8go). 

BROWNE, ISAAC HAWKINS (170.^-171*0), English 

poet, was born on Jan, 1, 1708, at Hurt on-on-'rrctil, of which 
place hi.s father was \iiar, and died in London on I'eb. 14, ] 7()0. 
He was ediuatc'd at Lichlield, at Westminster school, and at 
'I’linily colle).je, (kiiubridfae. He was c.illed to the bar. but never 
pr;ictised. He w;is the author of “Desifan and Heauty,” a poem 
addressed to his friend fosc'ph Hipduuoic*. the' piiinter; and of 
“ 1 'he I’i])!' of 'rob.icco” which parodied Cibber, Ambrose, I'hilips, 
'riioiuson, \’ounp', Hope ,ind Swift, who wc're then all livinj'. In 
i; 5.) he published his chief work, De Animi Inimortalitate, a 
I.,alin jicic in much admired b\’ the scholars of his lime. Johnson 
c.alls him “one of the lirsl wits of this country.” 

'I'wo c'ciitioiis of his Pm nts on Various Suhieets, Latin and Ein]lish, 
were pulili.',lii'ci in 1‘/(e/ l)\ his son Laac’ Hawkin.s Browne- (17.45-1818), 
the author ol two vols. of (^>,ays on lelirtion and morals. .\ lull 
acecuint bv .Andre-w Kipicis in Ihoyjaphia Britanniea (1780) includes 
lar^e extracts Ironi he> poems. 

BROWNE, JAMES ( i7c)7;-iS4i ), Scottish m;in of letters, 
wais born .it Whilelic'ld, Perthshire, and educated at Kdinbur^jh 
and at the Cniversily of St, Andrews. He wuote a “Sketch of 
the History ot Edinburgh,” for Ewbank’s Piituresquc Eokw of 
th.at city, 18:5-25. His works include a Critical Examination of 
Maerulloi h's Work on the Highlands and Islands of Scotland 
(iSeb); Apcr(;u sur Ics I/ieroeJyphcs d'Pq^ypte (1.827); and His¬ 
tory of the Hiidilaiuls and Highland Clans (1854-56). In iS.:c) 
lie' bec.ime sub-editor of the sex’enth edition of the Encyclopirdia 
Britanniea , to which he contributed many .articles. 

BROWNE, SIR JAMES (i85C4-i8c)()), An(,do-Indian ent^in- 

eer and administrator, was the- son of Robert Hrowne of Falkirk 
m Scotland. He was c'ducated at I hi' military college. Addiscombe, 
and rc-cc'ived a commission in the Heng;d kaigineers in 1.857. He ; 
served in the exiiedition against the Mahsud Wa/iris ( iSoo), in ; 
the Cmbi'yla campaign (1805), in the Afghan War (187S-70) as i 
politic,d otficer and in the' ligyptian cam[);iign (i8S.’). In 1.SS4 he j 
was .ijcpointc'd engineer in chit'f of the Siiid-Pishin railway. In : 
1888 hi' was m.'ide a K.C S.I. and in i88c) cjuartermaster-general 1 
for India. In i8gj he was appointed agent to the governor-general 1 


in Haluchistan, in succe.s.sion to Sir Robert Sandeman, his intimate 
exjierience of the Haluchis, gained during his railway work, having 
sjiccially htted him for this post. He died suddenly June 13, 1896. 

See General Mcl,cnd innes, The Life and Times of Sir James 
Browne (1905). 

BROWNE, MAXIMILIAN ULYSSES, Count vom, 
Haico.n pi: Caaius and Mountan’y (1705-1757), Austrian held 
marshal, was born at Basle on Oct. 25, 1705. His father (Ulysses 
J'reiherr v. Hrowme, cl. 1731) was an Irish exile of 1600, who 
entered the imperial service and in 1716 was made a count of 
(he Empire (Reiehsyraf) by Charles \'I. Hc weis a lieutenant 
held marshal in command of the Silesi.in garrisons when in i 740 
I'rederick IT. overran the province. His careful employment 
of such resources^ as he iiossessed materially hindered (he king in 
his coiujue.st and gave time for Austria to collect a held army 
(see Ac^strta.v Succ’F-s.sio.v, War of the); hc was wounded at 
the; battle of Mollwitz. Hrowne took part in the Italian campaigns 
of 1746-49 and became commander-iii-chicf in Hohemia in 1751, 
and lu'ld marshal tw'o ye.irs later. Hc was still in Hohemia 
whc'ii the Seven Years’ W.ir opened wdth Frederick’s inv.ision 
of Saxony (1756). Hrown(‘'s army, advancing to the* relief of 
Hirna (see Seven \"ears’ War), was met, and, after a hard 
struggle, defeated by the king at Eobositz (Oct. 1), but he 
drew' off in excellent order, and soon made anothi'i* attempt with 
a picked force to reach Hirna, by wild mountain tracks. Hc 
actually reached the Elbe at Schandau, but as (he Saxons w’crc 
unable to break out Hrow'iie retired, having succeeded, however, 
in delaying (he develojimenl of Frederick's operations for a whole 
c.imiiaign. In the campaign of 1757 he voluntarily served under 
I'rince Cti.'irles of Lorraine who was made- commandc'r-iu-chief, 
and while' leading a bayonet charge at tJie battle' of Prague was 
w'oundc'd. Ill' died on June 26, hi.s last da\s I'mbitteri'd by the 
knowledge that he was unjustly held responsible lor the lailure 
of the campaign. 

Sc'C Ziivcrlassii^r Lehen^hesehreihung CM. Reichsyrafen, v. H. K.,-K. 
Gen.-Eclclmar.srhall (Eranklurt and Ja'ijizig, 1757); Haron O’Gahill, 
Gesch. der f^idssten llerrjuhrer (Rastadl, 1785, v. ii. jip. 2 (j4-3i6). 

BROWNE, PETER (tons?-! 735), Irish divine, was bishop 
of Cork and Ross from 1710 until his death in 1735. His two 
most important works are Hie Procedure, Extent, and Limits of 
the linntan Ihiderstanding, (1728), a criti(|ue of Locke'.s essay, 
and Thin\fs Divine and Supeniatural conceived by Analogy with 
Thitiifs Natural and Human, more brielly referred to as the Divine 
.Inalo^y (1733). The doctrine of analogy was intended as a reply 
to lh(' ch'istical conclusions that had been drawm from Locke’s 
theory of knowdedge. 

BROWNE, ROBERT (1550-1633), a leader among the 
early Sefiaratist Puritans (hence sometim-es called Hrowiiisls), 
was born at 'rolelhorpe, near Stamford, and educ.itc'd .at (.'orpus 
(diristi college, C'ambridge. He went to Xorvvich, where he 
gatherc'd a numerous congregation, the members of which became 
associatc'd in a religious “covenant," to the' ndusing of “all ungod- 
lie lomiiiunioii with wicked ])i'rsons.” He seems also to have 
preached in various ]iarts of Norfolk and Suffolk, csiiecially at 
Hury St. Edmunds, and denounced the episcopal form of govern- 
! ment. Dr. Freake, bi.shop of Norwich, caused him to be im- 
i prisonc'd c'arly in 1581, but he was released through (he in- 
llucncc of his rcmolc kinsm.an, the Lord Treasurer Hurghley. 
Afti'r two more periods in prison hc migrated, in 1582, with his 
whole company to IMiddelburg in Zealand, but his community 
broke up within two years owing to intern.d di.ssensions. 

Browne issued at Micldt'Iburg in 15S2 tw’o important works, A 
Treatise of Reformation without Tarylnit for Anie, in which he 
asserts the inalienable right of the Church to effect reforms w’ith- 
out the authorization of the civil magistrate; and A Booke which 
sheweth the life and manners of all True Christians, in which he 
enunciates the theory of Congregational independency (see Con¬ 
gregation at.ism). In Jan. 15S4 (probably after writing A True 
and Short Declaration, the main source of our knowledge of his 
life hitherto) Hrowne and some of his company went to Edin¬ 
burgh. Hc remained some months in Scotland and then returned 
to Stamford where he seems to have spent most of the next two 
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years, his residence being broken by visits to London and prob¬ 
ably to the Continent (early in 15S5), and by at least one im¬ 
prisonment (summer, 1585). On Oct. 7, 1585, he was induced to 
make a qualiftcd submission to the established order; and after 
further submission he was appointed, Nov. 1586, to the master¬ 
ship of Stamford grammar school. His A Reproofr of certaine 
schismatical persons and their doctrine touching the hearing and 
preaching of the word of God (1587-88). which has recently 
been recovered, sheds a flood of light upon his later views. 

In Sept. 1591 Browne accepted episcopal ordination and the 
rectory of Achurch-cum-Thorpe Watcrville, in Northamptonshire. 
There he ministered for 42 years, with one lengthy interval, 1617- 
26, which is only partly accounted for. When over 80 years old 
he had a dispute with the parish constable about a rate, blows 
were struck, and before a magistrate he behaved so stubbornly 
that he was sent to Northampton gaol, where he died. Browne 
first formulated the ideal which sub.sequently became known as 
Congregationalism iq.v.). He held that every congregation, how¬ 
ever .small, constituted by common faith and the resolve to live 
according to God’s word, was a complete church in itself; and 
that no secular government had any right to lay down rules for a 
State Church, or force conformity on them. 

Sec H. M. Dexter, The Congregationalism oj 4 he Last Three Hun¬ 
dred Years (1880); C. Barrage, The True Storv of Robert Browne 
(lOoO); Congregational Historical Society's Transactions, passim 
(igoi-oO). 

BROWNE, SIR THOMAS (1605-82), English author and 
physician, was born in London. He was admitted as a scholar of 
\Vinchcst(?r college in 1616, and matriculated at Broadgates hall 
(Pembroke college), Oxford, in 1625, where he graduated B.A. 
in Jan. 1626. He took the further degree of M.A. in 1629, studied 
medicine, and practised for some time in Oxfordshire. Between 
1650 and 1655 he left England, travelled in Ireland, I'ranee and 
Italy, and on his way home received the degree of M.D. at the 
University of Leyden. He returned to London in i()34, and, 
after a .short residence at Shipden hall, near Halifax, settled in 
[)ractice at Norwich in 1637. In 1642 a copy of Rcligio Medici, 
which he describes as “a private exercise directed to myself,” 
was printed from one of his mss. without his knowledge, and 
reviewed by Sir Kenelm Digby in Observations . . . (1643). 
'I'he interest aroused by this edition compelled Browne to put 
forth a correct version (1643) of the work, in which letters be¬ 
tween Digby and Browne were included. The book was probably 
written as early as J635, for he describes himself as still under 
30. In 1646 he published Pseudodoxia Epidcmica; Enquiries into 
very many commonly received Tenents and commonly presumed 
Truths (1646), and in 1058 Ilydriotaphia, Urne-Buriall; or, a 
discourse of the sepulchrall urnes lately found in Norfolk. To¬ 
gether with the Garden of Cyrus, or the quittc uncial I, lozenge, 
or net-work plantations of the ancients, artificially, naturally, 
and mystically considered. With Sundry observations (1058). 
Several tracts, notably Christian Morals meant as a continuation of 
Religio Medici, were prepared for publication and appeared post¬ 
humously. In 1671 he received the honour of knighthood from 
Charles II. on his visit to Norwich. He began a correspondence 
with John Evelyn in 1658. Very few of the letters are extant, but 
the diarist has left an account of a vi.sit to Browne {Diary, Oct. 
17, 1671). He died in 1682 on his 77th birthday, and was buried 
at St. Peter’s, Mancroft, Norwich. 

The Religio Medici was a puzzle to his contemporaries, and 
it is still hard to reconcile its contradictions. A Latin translation 
appeared at Leyden in 1644, and it was widely read on the Conti¬ 
nent, being translated subsequently into Dutch, French and Ger¬ 
man. In Rome the book was placed on the Index Expurgatorius. 
It is the confession of a mind keen and sceptical in some aspects, 
and credulous in others. Browne professes to be absolutely free 
from heretical opinions, but asserts the right to be guided by his 
own reason in cases where no precise guidance is given either by 
Scripture or by church teaching. The Pseudodoxia Epidcmica, 
written in a direct and simple style, is a wonderful storehouse of 
out-of-the-way facts and scraps of erudition. That he himself 
was by no means free from superstition is proved by the fact 


that the condemnation of two unfortunate women, Amy Duny 
and Rose Cullender, for witchcraft at Norw’ich in w.is aided 
by his professional evidence. The Garden of Cyrus is a continued 
illustration of one quaint conceit. The whole universe is ran¬ 
sacked for examples of the Quincunx, and he discovers, as Coler¬ 
idge says, “Quincunxes in heaven above, quincunxes in earth 
below, quincunxes in the mind of man, quincunxes in tones, in 
optic nerves, in roots of trees, in leaves, in everything!” But the 
whole strength of his genius and the wonderful charm of his 
style are to be sought in the Urne-buriall, the concluding chajrter 
of which, for richness of imagery and majestic pomp of dic tion, 
can hardly be paralleled in the English language’. 

Bibliography. —In 108.4 appeared a collection of Certain Miscellany 
Tracts (ed. Tenlson), and in 1712 Post humous H'ert’s oj the learned 
Sir Thomas Browne. The first collected cd. of Browne’s works ap¬ 
peared in 1686. Sir Thomas Browne’s H'orA’.v, including his Life and 
Correspondence, were carefully edited by Simon Wilkin in ]835-3(». 
.Among modern editions the most imi)ortanl are that lor the Engli.sh 
lahrary series, cd. by Charles Saylc (1904 seq.), and that hy Geoffrey 
Keynes (6 vols. 1928 seq.). Browne’s interest in bird-lore is noted 
by Evelyn, and some Notes and Letters on the Natural History oj 
Norfolk were edited by T. Southwell (1902). G. L. Ki-ynes prepared a 
Bibliography of Sir Thomas Browne, with porlr.iits (1024) ; see also 
E. Gossc, Life of Sir Thomas Browne (1905), and R. Sencourt, Out- 
ftying Philosophy ... a literary study of the. religious element in the, 
works of Sir Thomas Browne (1925), 

BROWNEj WILLIAM (1591-1643), Engli.sh i)astoral jioet, 
was born at Tavistock, Devonshire. He is said to have proceeded 
to Oxford c. 1603. He entered the Inner Temple in 1611. His 
elegy on the dt’ath of Henry, prince of Wales, and the first book 
of Britannia's Pastorals appeared in 1613; the Shepherd's Pipe, 
which contained .some eclogues by other jioets, in 1O14; and the 
second book of the pastorals in 1616. The times were unfavour¬ 
able to his trarujuil talent, and he retired to private life. 

Browne’s Arcadia is localized in his native Devonshire. He 
w'as untiring in his praises of “Tavy’s voiceful stream (to whom 
I ow'c more strains than from my pipe can ever flow).” He knew 
local history and traditions, and he celebrates the gallant sailors 
who “by their power made the Devonian shore Mock the iiroud 
Tagus” {Brit. Past. bk. ii., song 3). It is for his truthful, affec¬ 
tionate pictures of his country life and its surroundings that the 
stories of Marina and C'elandine, Doridon and the rest are still 
read. A copy of Browne’s pastorals with annotations in Milton's 
handwriting is preserved in the Huth library, and there are many 
points of likeness between Lycidas and the elegy on riiilarete 
(Thomas Manwood) in the fourth eclogue of the Shepherd's Pipe. 
Keats also was a student of Browne. 

The first two books of Britannia’s Pastorals were re-issued in 
1625. The third, though it had no doubt circulated in the aulhur’s 
lifetime, was edited from a ms. for the Percy Society by T. C. 
Crokcr in 1852. A collected edition of Browne's works was pub- 
li.shed in 1772 by John Davies. Some sonnets to (.’aelia, epistles, 
elegies and cpitajihs, with miscellaneous poems, were prinlid for 
the first time by Sir S. E. Brydges in 1815; cxcelienl modern com¬ 
plete editions of Browne include W. C. Hazlitl’s (1868-69) for 
the Roxburghe library, and a more compact one (18(14 ) by Mr. 
Gordon Goodwin, with an introduction by Mr. A. H. Bullen, for 
the “Muses’ Library.” For an elaborate analysis of Browne’s 
obligations to earlier pastoral writers sec F. W. Moorman, 
“William Browne,” Quellen und Forschungen zur Sprach- und 
Kulturgcschichte der Germanischen Vbiker (Stras.sburg, 1897). 

BROWNE, WILLIAM GEORGE (1768-1813), English 
traveller, was born at Great Tower Hill, London, on July 25 1768, 
and was educated at Oriel college, Oxford. He went out to Egypt 
in 1792. In May 1703 he set out for Darfur by the annual cara¬ 
van. He was forcibly detained by the sultan of Darfur and was 
unable to effect his purpose of returning by Abyssinia. He was 
allowed to return to Egypt with the caravan in 1700. In 1799 
he published his Travels in Africa, Egypt and Syria, from the 
year 1702 to 1798. In 1800 Browne again left England, and spent 
three years in visiting Greece, some part of Asia Minor and Sicily, 
In 1812 he once more set out for the East, proposing to penetrate 
to Samarkand. He spent the winter in Smyrna, and in the spring 
of 1813 travelled through Asia Minor and Armenia, made a short 
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stay at Erzt-rum, and arrived on June i at. Tabriz. About the 
end oi the .sunimer of 1M13 he left Tabriz for Teheran, intending 
to proceed to 'I'artary, fait was shortly afterwards murdered. 

Rola'it Waliiolc pu/j/j-lied, in tlie second volume of his Memoirs 
rrl/jliui; In Jiioti/nunt and A'aalir Turkey fx 8 -’o), from paj»er.s left 
by firovene. The .Kfount of his journey in 780.; ihrounh Asia Minor 
t<7 Aniit 7 (h and C'yjini;^; uho, Rrninrks -vriUrn at Constantinople 
( J<SOi>. 

BROWNELL, WILLIAM CRARY fi8 ?Amrri- 

ran critic, was born in New ^'ork on Aug. 30, iS5r. IJe was edu¬ 
cated at Amhe-rst coIh-g«*. From 187c) to jKKi he; served on the 
staff of Thr Nation, and after 1890 was literary advi.ser for Charles 
S( rihner's Sons, New York publishers, f fis first two books, French 
Traits and Fmuh Art (iH(jj ), esfahli.shed a new and diffi- 

ruil standard for the Arnericaix (litic, hut a .standard which 
Urow'nell maintained for himself in all his succeeding books: A^cw- 
port (i8c;(7), Victorian /'ruse Masters ( njoi ), American Prose 
Masters (i<) 0 (j). ('rifit ism (191.1), Standards ( ^ Genius 

of Style (jr)2.}) and Democratic Distinctitoi in America (1927). 
Ilc' died at W’iliiain.stown, Mass., on July 2.‘. 1928. 

Hi»i.ioc;eAm(\.SVv Stuart I*. Sherman’s introdtic ficen to the “Mod¬ 
ern Students’ Lilirary'’ edition ot Ameruan Trosr Master^; (leorge A. 
Mrl..ean, Jtdtn Morlrv and Ollier Ii.'nuy\ {77720); Russell Sturgis. 
“VV’i]liat7i (’riiry lliownell a- ( litic. on Eiiic* Art,” International 
Monthly, vol. v. ji. 495--p;/. 

BROWNHILLS, urban disliic t, Staffordshire, England, 6 mi. 
W. of Lidilield, on the L.M.S. railway, near the Essinglon canal. 
T’oj). (est, icyt'S) icj.syo. y\rc'a 9.8 septni There are extensive coal 
mines, forming part of the Cannock Chase deposit. The town 
lies near the Roman Watling strec't, and remains of earthworks 
are seen at Knave’s Casth', on (he Street, and at Castle Old Fort, 

2 mi. southeast. Ogley Hay, wliich giv'-s its name to the civil 
parish cc 7 \'ering Drownhills, is a large adjoining village. 

BROWNIAN MOVEMENT. A licjuid at rc-st. such as 

water in a glass, appears homogeneous, continuous and motion¬ 
less ihrouglioul. If we pul into (lie w,ifer a denser suhslaiue, such 
as a glass marble, it sinks, and wt* know that once it reaches the 
bottom it will jiol rise again of its own acaord. If willi the water 
we mi.v ccitaiii powder c'ciasi;’.l ing of extremely minute particles, 
we .shall see by obseiwatioii ot the powder th;it the- motion of 
these diHerenl Jots of water, which at hist resolves it.self into 
par.dlt 1 ciirrenls, becomes less and Ic-ss dcdinecl. Fw-entually the 
jiarticles are dil'iused in all directions throughout tlie watc'r until 
(he whole appe.'trs to be cjuifc’ motionless. 

Thi'se familiar motiun.s, which are based on the ixowers of the 
naked e>’e, arc' shown by rnicroscoixic investigation to be abso¬ 
lutely labe. Many particle’s which are put in water (or into any 
tluid) instead of sinking .steadily, are at once endowed wilh a very 
vigorous motion, which is cjuile haphazard and irregular. 'Ihe 
[larticic' continuccusly mccN'cs to and fro; it rotates anti rises and 
sinks, showing iiC7 tendency to come to rest, and maintaining in¬ 
definitely the s.imc' a\’erage slate of agitation. This wonderful 
plic'nornc'non, wliicdi was anticijiated b,\' Lucretius and all but 
discoverc’cl by Kuffon, was definitely estal)!ished by Brown in 1827, 
and is generally desc ribed as Frtmmiait movement. 

'Phe phenomenon is n(7( jieculiar to water, hut is met with in all 
fluids, and is present in inverse proportion to the viscosity of the 
Iluid.s. Thus it is scarcely perceiitible in glycerine hiit is extremely 
actiw’ in ga^es. It c an also be observed in the case of water globules 
supported liy the “black spots” of soap hubbies, the size of the 
globules, as conii'iared with the thickness of the film, being much 
the same as that of an orange compared with a sheet of paper; 
(he Brownian movc-mont. which is negligible in a direction at right 
.angles to th'.' film, is very li\ely in the plane of (he fdm. being 
.dmost what it would be in a g.is. In a given fluid the movement 
of the Jiarticles is more intense as the size of the jjarticle dimin¬ 
ishes.‘This jirojicrty was pointed out by Browm when he first made 
his discovery. The nature of the particles is immaterial. In the 
same fluid two jaartieJos exhibit praciic.dly the same activity w'hen 
(hey arc' of (he same size, no matter of wdiat substance they are 
fompcwcd, and nc7 matter what is their densitc’. The* higher (he 
ti'mpc'iMlure, the more rnj)id is the movement. 

'J’lu' motion c annot be due to \’ibra(ion of the slide supjicxrting 
the droplet under observation, becau‘-e if such vibration be caused 


j purposely there arise currents in the bulk of the liquid which 
I are at once recognized to be merely superimposed on the irregular 
j movements of the particles. Moreover, Brownian motion occurs 
' in fluids supported by a rigid vessel at night in the country, just 
as unmistakably as it does in the daytime in a town, when the 
containing vessel re.sts on a table which is continually being shaken 
by the jxassing of heavy traffic. Similarly, the movement cannot be 
ascribed to general convection effects produced by variations of 
(c-mperature. Such convection currents are easily recognizable 
and are totally unrelated to the characteri.stic irregular movement. 
Finally—and this is perhajis its strangest and most startling char- 
ac teri.stic—Brownian movtanent never ceases, according to many 
authorities. It can be descried within a cell which has been closed 
so as to jjrevent evaporation, for days and even years. It can 
be seen in liquid occlusions in quartz, which have been scaled up 
for thousands of years. It is inherent and eternal. 

All the.se features compel us to agree with Wiener that 

“the movement does not originate in the particles themselves, 
nor in any cause exterior to the liquid, but must be attributed 
to internal movements characteristic of the fluid state”', the smaller 
the particles arc, the more readil>' do they respond to this motion. 
In this way we arrive at an essential property of what is com¬ 
monly termed a fluid in equilibrium; the apjxarent (juiescence of 
a fluid is an illusion due to (he imperfection ot our senses, and 
reall\' represents a permanent condition i>f violent irra^ular nio^ 
fioti, 'J'hi^ is an experiment.il fact ciuile apart from any question 
Ub to theory. 

MOLECULAR HYPOTHESIS 

Motions of Liquid Particles.—A little consideration of 
Brownian movement leads us (0 still more profound and far- 
reaching conclusions. The really novel projxerty of the movement 
is (hat it never cea.ses. This seems contrary to our everyday experi¬ 
ence of friction effect.s. For inslan('(‘, if W'e fling a bucket of soapy 
waiter into a washtub, we are justified in supi)()siiig that before 
long the movements of (he liquid will di.sap{)ear. But let us con- 
.sider how this apparent equilibrium has been reached. All the 
water particles had at first velocities nearly equal and parallel. 
'I'his uniformity is destroyed as soon as some of the jiarticles, 
striking (he sides of the W'ashtub, rebound in different directions 
wilh changed velocity, and thus imjiair the uniformity of move¬ 
ment of the rest of the water. The result is that imnu'diatcly 
after it falls in the tub, all parts of the water are in motion; but 
in assuming the velocity of the various particles to be equal 
and parallel, we must consider a very small volume of the liquid. 
The motion can easily be made evident by putting into the liquid 
coloured particles, which acquire increasingly irregular move¬ 
ments in relation to one another. What we observe, conseciuently, 
as far .as w'c can ob.scrve anything, is not that the movements stop 
but that the energy of the initial ma.ss movement is dissipated 
more and more irregularly among smaller and smaller jiortions 
of liijuid. 

On (he other hand, more exact exjieriments which demonstrate 
the heating of bodies by friction enable us to state that when the 
soajiy water has come to “rest,” its tenijicraLure will be slightly 
higher than when it was moving as a whole before being stopjicd 
by the tub. Brownian movement in this quantity of liquid will 
therefore have become more vigorous, seeing that its activity in¬ 
creases w'ilh the temperature. If we could follow under the micro- 
scojjc the dissijjation of the original mass movement among 
jxrogressively smaller masses, we should sec that an appreciable 
|)ar( of that original movement was con.scrvcd by the particles 
of soajiy water. Now the latter are themselves merely “indicat¬ 
ing” powders, and they show us that in the liquid itself, beside the 
mass movement which at each moment is being frittered aw'ay in 
all directions among smaller and smaller pariicle.s, there is a 
movement which at each moment automatically redistributes it¬ 
self in such a w'ay as to impart velocity to any particle W'hic h has 
come to rest. The jx;rmanent state which marks the final temjiera- 
turo boconifs established w’hen, at each moment, exactly as much 
motion is thus being re-distributed as is being dissipated. 

Velocity Distribution.— Since the dissemination of the origi¬ 
nal movement in a licjuid is not indefinite, but inherently limited, 
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it follows that the liquids are composed of particles which can lake 
up all possible motions with rc^tard to one another, but within 
the interiors of which no dissipation of energy can occur. If 
such particles did not exist it would be difficult to understand 
how dissipation, once commenced, could stop. These particles arc 
in unceasing movement, and by colliding with one another mutu¬ 
ally alter their velocities in magnitude and direction, so that their 
velocities vary with complete irr€y,Jilarity around a certain average, 
just as a marksman's bullets are scattered about the target. (Max¬ 
well's distribution law.) 

Granting this complete irregularity, it follows, in particular, 
that in a cell which is large in comparison with the diameter of 
the particles the number of particles pos.ses.sing a certain velocity, 
at any given moment, differs by an infinitesimal amount from the 
number of particles having the same speed but in the contrary 
direction. The velocity of the centre of gravity of all these par¬ 
ticles is, at each instant, therefore, not absolutely zero, but be¬ 
comes more and more negligible as the .size of the cell increases. 
If the size of the cell dimini.shes, the mean velocity of the centre 
of gravity will increase and may be detected under the micro¬ 
scope. If an indicating powder he present in the cell it will acquire 
this velocity, which is nevertht'less very small as compared with 
the mean velocity of the particles; this is the exjilanation of 
Brownian movement. 

These particles have only to he called molecules to recall an 
ancient hypothesis already envisaged l)y Epicurus and Lucretius— 
the hypothesis of the discontinuous structure of matter. In this 
one instance, however, the hypothesis is the outcome of logical 
induction, prorni)ted by observation of phenomena. Brownian 
movement as an experimental reality leads us to postulate mole¬ 
cules in per[)etual motion, and it can then be readily understood 
that any particle immer.sed in a fluid is jostled incessantly by neigh¬ 
bouring molecules and from liiem receives impulses which, when 
added together, are the less likely to produce equilibrium the 
smaller the particle, so that the particle takes on a violently ir¬ 
regular course. 

Study of Emulsions. —If the molecular agitation is indeed 
the cau.se of Brownian movement, and the latter forms a link be¬ 
tween our ordinary scale of dimensions and that of molecules, then 
we should be able to arrive at the latter. This, however, depends 
on the link being properly under.stood. The study of the. Brownian 
movement of {jarticles in susiicnsion in suitably selected liciuids 
and the comprehension that the laws of dilute solutions applied 
to such emulsions have led to simple determinations—one of them 
very direct—of molecular magnitudes. 

An emulsion is made by .su.s})ending in a fluid a great number 
of particles all of the same nature. This emulsion is stable if the 
particles in suspension do not cohere when the chances of Brown¬ 
ian movement bring them together and if they re-enter the liquid 
when these chances bring them against the containing vessel or 
to the surface. A stable emulsion of this kind is comparable to a 
solution in both of these respects. In addition, if the particles in 
suspension arc of equal size (which tan be effected by fractional 
centrifugation of emulsions of certain resins, as we shall see later), 
the laws applicable to solutions apply equally in the case of such 
emulsions. 

EXTENSION OF THE GAS LAWS TO EMULSIONS 

It should be borne in mind in the first place how, thanks to 
Van’t Hoff, the Gas laws, and e.specially Avogadro’s law, became 
recognized as applicable to dilute solutions. The pressure exerted 
by a gas on its containing walls becomes, in the case of a dissolved 
substance, the osmotic pressure, exerted on semi-permeable walls 
which allow the solvent to pass, but stop the solute. A membrane 
of copper ferrocyanide separating aqueous sugar solution from 
pure water is an example. 

Pfeffer's measurements show that equilibrium exists only when 
a definite excess pressure is established on the .side where the 
sugar is, and Van’t Hoff has pointed out that the amount of this 
excess pressure (osmotic pressure) is precisely the same as the 
pressure which would be exerted, in accordance with Avogadro’s 
law, on the walls of the vessel containing the sugar solution, if the 


sugar contained therein could alone occupy the vessel in the gas¬ 
eous state. Hence it is probable that the sami' thing will apply 
to any dissolved .substance; and there is no need even lo cite the 
thermodynamical arguments by which Van't Hoff supported (his 
generalization, nor to make any other measurements of osmotic 
pressure, for Arrhenius showed that any substance which, in solu¬ 
tion, obeys the well-known laws 01 Rauult as regards its Irec/.ing 
point and vapour pressure, will, as a necessary consequeau e, exert 
the pressure predic ted by Van't Hotl on any bound.irN -w.ill which 
stops it without Slopping its solvent. In short, Raonlt'.s law.s, 
whieh are founded on a very large number of measurements, are 
logically equivalent to N’an’l Hofl's laws; the lattcT embodies the 
exien.sion of .Xvogadro’s law' to .solutions, and we can now- say; 
equal numbers oj molecules, of any kind whatever, either in the 
gaseous stale or dissoli>ed, exert (tP the same ti mperature aiai in 
equal volumes) equal presswes on the Wiills which conjine them. 

This law applies to heavy and to light muUaules indiMiimi- 
nalely; thus the quinine molecule, which contains over too atenns, 
produces neither more nor less effect when it imi)ingi‘s against the; 
walls than the light hydrogen moleenle which coniains only two 
atoms. JVrriii suggests that this law nia)' also apply to e\en 
(hc‘ visible fiarlieles in stable* eimilsions, wilh the re.sull ih.ii each 
of the particles agitated by Brownian movement may count a.s a 
molecule when it liaitpens to slrike a conl'ming wall. 

Let us then assume that we can mc;asure the osmotic pressure 
excTic'd as a rc-vuh of their Brownian movement by particles of 
ecjual size on any surface element whieh sloi>s them but allow.', 
water to pas.s, e.g., blotting paper. Suppose, also, that we can 
count the number of particles per unit volume in the immediale 
vicinity of the surface element, so as lo know their concenlr.ition. 
This numbcT, n, also designate.s the corKeiitralion of niolc’cules in 
any gas (let us say hydrogen) which would e.xeri the same i)rc‘s- 
sure on the; walls of the vessel in which it was eonlained. If, lor 
instaiiee, the o.smotic pre.'-sure thus measured is the icjo-millionlh 
of a dyne per square centirnelre, we know that, under norjnal 
c.ondilions (when the pre.sstire is one million (biic-s per sciiiare 
centimetre), one cubic cejilimetre of hydrogen will contain 100 
million million limc.s ti molecules (ro"nj. Also, one gram-mole*- 
rule (22,412 cu.em. in the gaseous slate: at N.T.P.) will contain 
22,412 time's this number of molecules; the product will be Ava- 
gadro's Number. 'I'his is cjuite simple; but hcAV are we to measure 
the extremely minute osmotic pressure exi'rted by an emulsion? 

As a matter of fact, this will not he necessary, any more (as 
we have just explained) than it is to measure the o.'-imotic i)rc:.«- 
surc of a solution in order to niake sure that the soluiion obeys 
the gas law.s. It will be cjuile sulfieient to demon.sl.rafe, in ihc* case 
of emulsions, .some property which can be* treated experimentally, 
and which is the logic;d outcome* of these laws. Jc'an I’errin found 
such a property (icjoSj when he extended to certain emulsions the* 
well-known law that in a vertical column of gas in e(|uilibrium 
the density d(‘crea.seh a.s altitude; increases. 

LAW OF THE VERTICAL DISTRIBUTION OF A GAS 

We all know that the air is rarer at the top of a mountain than 
at sea-levcl, and in genered the aimosjjheric pressure must cliniin- 
i.sh as one mount.s, because it is caused by a .shortc*r and less dense 
column of the atmosphere than at .sea-level. Each horizoiiial stra¬ 
tum of a gas in ecjuilibrium is treated as if it were in a large ver¬ 
tical cylinder and imprisoned between two rigid j)i,-<toris, which 
prevent any exc;hange of molecules between this slralnin and 
neighbouring .strata of the gas, and thus ron.serve c-cjuilibriujn. 
The pistons are supposced to exert respectively the imessures pre¬ 
vailing at the lower and ui)pc:r surface of the stratum; thus, per 
unit surface; area, the difference between these j)ressiires is equal 
lo the weight of ga.s supportcai. If the thickness dh of the stratum 
be .so small that there is only an infinitesimal difiereiue between 
the molecular concenlratiun n near the upper face and the ccjncen- 
tration near the lower face, then dp, the difference between the 
pressure at these faces will be equal to w ca dh, where co repre¬ 
sents the mass of a molecule, therefore dp^n cj dh. 

This very simple equation expre.s.ses two impcjrlant facts; fir.st, 
since the concentration n of molecules is proportional lo the pres- 
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sure p af a piven temfM'rature, we see that in a (oluinn of some 
^'iven fiiis (i.r , a? is ^jiven) af uniform temperature, the relative 
(i(rtrea.se of [)ressure dp/p, or alternatively, the relative lowerinp 
of eoncenfration dri/y, which may be said to measure the depree 
of rarefaction, has always the same value for the same difieremc 
d// in level, whatever the level may be. h'or example, when climb¬ 
ing a .stair<as(a the air prc.s.surc (or molecular concentration) falls 
by of its value, for each step. Summing these effects step 

by step, w'e can sec that from whatever level we start, in air at 
uniform temperature, whenever W'e ascend by the same degree, 
the pressure (or the density) always becomes divided by the 
same jiumla-r; thus in ox\’gen at o' C, the rarefaction will be 
doubled for each vertical risf- of live kilometres. 

The second point immediately resulting from our equation con¬ 
cerns the mas.s co of the molecule; for a given level dh, the rarc- 
faclion dp P (or f//i/w)vari(*s inversely as the molecular weight. 
Here again, integrating the effect, we see (hat, in two different 
gases at the same temperature, elevations which cause the same 
degree of rarefaction are inversely proportional to the molecular 
weights. Thus the oxygen molecule weighs i6 times as much as the 
hydrogen mcjlecule; in order to double the degree of rarefaction, 
therefore, if is necessary to rise t6 times as high in hydrogen as 
in oxygen, viz., So kilometres. VVe may assume that Avogadro’s 
law holds good for short columns of emulsions, as it does for 
gases, if the particles are comparatively large. 

AN EMULSION DISTRIBUTES ITSELF LIKE A GAS 

Sui)i)ose a stable emul^i()^ with comparatively large particles 
of uniform size has been made and left to stand at constant tem¬ 
perature solely under the influence of gravity. For a small depth 
we may apply the precccling argument without any appreciable 
change, other than that resulting from the fact that the particles 
arc' now separated, not by a vacuum, but by a liquid which exerts 
a thrust on each particle in the opposite direction to its weight, 
in accordance wa'ih Archimedes’ principle. Hence, the effective 
weight of the particle, to which the argument api)lies, is its real 
weight less (his thrust. If, then, our generalization is permissible, 
once the emulsion is in ecjuilibrium it will act as a miniature at¬ 
mosphere with visible molecules, in which ecjual increases of alti¬ 
tude will be accompanied by equal rarefaction. If, for instance, 
it is necessary to ascend i,000 million times further in ox>'gen 
than in the emulsion in order (0 double rarefaction, it is benause 
the* effective mas.s of a particle in the emulsion i.s 1,000 million 
limes the mass of the molecule of o.vygen. It will, therefore, suflicc 
to del ermine the elTeclive mass of (he visible particles (which 
form our link between ordinary and molecular dimensions) in 
order to find, by sinqile proportion, the mass of any molecule and 
hc'iue Avogadro’s number. 

Perrin’s Experiments. —Experiments have been carried out 
on these lines. First, stable emulsions were ])rcpared, containing 
solid (transparent) spheres of various resin.s, .suspended in a liejuid 
(usually water), by a process of fractional centrifugation, the 
granules were succes.sfull}’ sorted out into definitely known sizes, 
so that suspensions of uniform granules resulted. It was also possi¬ 
ble to determine the density of the substance of which these 
visible particles were compo.sed. Everything nece.s.sary for calcu¬ 
lating the effective mas.s of a particle in the emulsion was then 
available. The distribution of the emulsion under (he influence : 
of gravity was studied by means of instantaneous photography, a 
drop of liquid being confined in a carefully sealed cell suitable 
for micros( opic observation. A limiting distribution with reversi¬ 
ble variation of concentration according to the rise or fall of 
(enifieratiire became establi.shed. 

It is easy to confirm that the distribution of the particles attains 
a petmanent condition. All that is required is to note the value of 
the ratio, w../,,. of the concentration.s at (wo levels, from hour to , 
hour This ratio, at first almost unity, increases and tends to reach 
a limit. In a height of one-tenth millimetre, with w'ater as the con- ■ 
(inuous medium, the distribution limit was practically attained 
in one hour. The values of the ratio actually observed after 
three hours, and again at the end of a fortnight, were exactly 
the same, The distribution limit is a distribution in reversible 
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equilibrium, for if it be exceeded the system automatically reverts 
to it. One method of exceeding this limit, that is, to cause too 
many particles to accumulate in the lower layers, is to cool the 
emulsion—this causes a higher concentration in these layers—and 
then to raise the temperature to its original figure, when the origi¬ 
nal disposition will be regained. The most careful measurements 
gave 68X io“ as the value of Avogadro’s number N. {See Elec- 
TRo.v, Tiie^ for Millikan’s value for N.) 

THE LAWS OF BROWNIAN MOVEMENT 

Displacement in a Given Time. —It is owing to Brownian 
movement that an equilibrium distribution is established in an 
emulsion, the more vigorous the movement the more rapid being 
the establishment of eijuilibrium. Variations in Brownian activity, 
however, do not affect the final distribution, which is always (he 
same for particles of the same size and apparent density. There¬ 
fore the ultimate conditions can be studied without consideration 
of the mechanism by w’hich they have been estalilished. Detailed 
analysis of this mechanism w'as made by Einstein in his brilliant 
theoretical studies. Besides this, the tenfativT, but very sugges¬ 
tive, analysis of this .same problem due to Smoluchowski cer¬ 
tainly deserves mention, although published subseiiuently, because 
of the different method of attack. Einstein and Smoluchowski both 
defined the activity of Brownian movement in the same manner. 
Previous to this, a “mean .speed of agitation’’ had to be determined 
by following the path of a particle as closely as possible. The 
values thus found were always a few microns per second for par- 
tides of the order of a micron in diameter (one micron is -7-7 
of a millimetre). Such values are seriously in error. The irregu¬ 
larities of the path are so numerous and so rapid (hat it is im¬ 
possible to follow them, and the recorded path is far simpler and 
shorter than the (rue path. Further, the apparent mean speed of 
a jiartide during a givim jieriod varies enormously in magnitude 
and direction, with no ti'cidoncy towards a limit as tho time of 
observation diminishes; this may readily be seen by noting the 
successive positions of a particle in the camera lucida, first every 
minute, then, say, every five .seconds, and better still, by photo¬ 
graphing them every second. 

Dismissing, therefore, the (rue velocity as immeasurable, and 
neglecting (he extremely tangled path described by a particle in a 
given time, Einstein and Smoluchow.ski cho.se to define the magni¬ 
tude of the movements in terms of a rectilinear segment connect¬ 
ing the starting and finishing points, which, on the average, will 
evidently be greater the more vigorous is the motion. This seg¬ 
ment will represent the displacement of the particle during the 
lime taken. The projection to a horizontal jdane, oliserv’ed directly 
in the microscope under ordinary experimental conditions, with 
(he microscope vertical, will be the horizontal displacement. 

Activity of Brownian Movement. —In accordance with the 
ideas suggested by qualitative observation, it will be granted that 
Brownian movement is quite irregular at right angles to the ver¬ 
tical. This is more than a mere hypothesis, and all the conse¬ 
quences following from it can be verified. Having granted this, 
it can be proved, without any other hypothesis, that the mean 
displacement of a particle is only doubled when the time of dis¬ 
placement is quadrupled, and increased only tenfold w’hen the 
time is increased a hundredfold, and so on. More precisely, it is 
demonstrable that the mean square of the horizontal displace¬ 
ment during time t increases in direct proportion to that time. 

The same applies, consequently, to one-half of this square, i.c., 
to the mean square of the projection of the horizontal dis¬ 
placement on an arbitrary' horizontal axis. Exprcs.scd in another 
way, x^/t is constant for a given particle immersed in a given 
liquid. This ratio, which is obviously greater the more violently 
the particle moves, defines the activity of the Brownian movement 
of the particle. 

Diffusion of Emulsions. —It is to be expected that if pure 
water were in contact with an aqueous emulsion of uniform par¬ 
ticles, Brownian movement would cause diffusion of the particles 
in the water by a process analogous to that causing the true 
diffusion of dissolved substances. Further, such diffusion would 
be more rapid the more active the Brownian movement of the 
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particles. Einstein’s calculations, made entirely on the assump¬ 
tion that Brownian motion is completely irregular, show that an 
emulsion actually does diffuse like a solution, the coefficient of a 
diffusion D being just equal to half the number which expresses the 
activity of Brownian movement:— 


In a vertical column of emulsion, the final permanent condition 
is created and maintained by the interplay of two opposing 
processes, gravity which is constantly attracting the particles 
downwards, and Brownian movement which is continually dis¬ 
persing them. This itiea can be more precisely stated in the fol¬ 
lowing form: for each stratum, the lo.ss through diffusion towards 
regions of low concentration balances the gain through gravitation 
towards regions of high concentration. 

In the special case when the particles are spheres of radius a 
(to which an attempt can be made to api)ly Stokes' law which 
has been actually verified for spherules of microscopic dimen¬ 
sions), and assuming also that at ecjual concentrations particles 
and molecules produce the same osmotic pressure, it is found that: 

’ . 

N bTroTj 

where rj is the viscosity of the liiiuid, T its absolute temperature, 
and N is Avogadro's number. Seeing that the coefficient of dif¬ 
fusion is one-half of the activity of Brownian movement, this 
equation can be put in the form; 
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Thus, the activity oj Brownian movement {and the rapidity of 
dipusion) must he proportional to the absolute temperature, and 
inversely proportioitnl to the viscosity oj the liquid and to the 
radius oj the particles. 

Einstein immediately perceived that the order of magnitude 
of movement .seemed to fit in with the.se conclusions. Smoluchow- 
ski reached the same result in a learned discussion of the data 
then available, which consisted of the nature and the density of 
the particles bi'ing immaterial; the (lualitalive ob.servations of the 
increase of movement with rise of temperature and with diminu¬ 
tion of particle size; and a rough evaluation of the displacements 
of particles of the order of a micron in size. Thcmce it bec'ame 
possible to state definitely that Brownian movement is certainly 
not more than five times as active as the predicted motion, nor 
less than one-fifth of it. This ajiproximate agreement in the order 
of magnitude and in the qualitative properties of the phenomenon 
at once lent considerable force to the kinetic theory, and this wms 
clearly indicated by the originators of that theory. 

No support to these observations of Einstein and Smoluchowski 
was published until tcjoS, when an interesting, but only partial, 
verification apiieared, by Seddig, who compared, at various tem¬ 
peratures. the displacements exiicricnccd by ultramicroscoi)ic jiar- 
ticles of cinnabar estimated to be nearly uniform in size. If Ein¬ 
stein’s formula is correct, the mean displacements d and d at 17*^ 
C and cjo" C must be in the ratio 2-05, allowing for the change 
in viscosity. Experiment gave 2-2. The discrepancy was much 
smaller than the possible exjxirimcntal error. 

Rotational Brownian Movement. —So far we have con¬ 
sidered only the changes of position of particles, that is, their 
Brownian movement of translation, but (he complete phenomenon 
includes irregular rotation of the particles. At the same time that 
they undergo displacc'ment, Einstein succeeded in formulating, 
in the case of this Brownian movement of rotation, an equation 
comparable with the preceding, for spheres of radius a. If 
represents the mean square for a time t of the component of the 
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angle of rotation around an axis, the ratio —» which is fixed for 


any particular particle, will represent the activity of the rota¬ 
tional Brownian movement and must satisfy the equation:— 
A^^RT I 

t N 


Thus, as in the case of motion of translation, the activity of 
the rotational movement is proiwrtional to the absolute tempera¬ 
ture, and inversely proiwrtional to the viscosity; but it varies in¬ 
versely as the volume of the particle, and not inversely as its 
linear dimension. A siffierule of diameter 10 will possess trans¬ 
lational motion one-tenth of that of a siffierule of unit diametc'r. 
whereas its rotational motion will be the j-Ej, part of that of 
the latter. While the method by which this equation was obtained 
cannot be indicated here, we may point out that, tor a given 
particle, it implies equality betiveen the mean cner^v of trans¬ 
lation and the mean eriergy oj rotation, as foreseen by Boltzm.inn. 

PERRIN’S EXPERIMENTAL VERIFICATION OF BROWNIAN 
MOVEMENT LAWS 

All these theories lend themselves to verilicalion. as soon as 
.s[)herules of measurable diameter c;m be iireparecl, d'he law of 
di.splacement is verified as follows: The successive horizontal dis¬ 
placements of a. given particle are measured by obserwitioji in 
the camera lucida (with known magnitic ation) of the siucessive 
positions of the particle at caiual time intervals. 

Three patterns have been rei)roducetl on (he adjoining di:igram, 
on a magnified scale of 16 divisions ti) 50 microns; they were 
obtained by tracing the horizontal i)rojecti()ns of the consecutive 
positions at half-minute intervals of a single particle of mastic, 
of radius 0-5.^ micron. It will be noticed that this diagram readily 
gives the j)rojeclion on any horizontal axis (these will bt' ab- 
sci.ssae. or ordinates, given by the use of squared paper). In¬ 
cidentally, a diagram like this, giving a large number ol displaie- 
ments on an arbitrary scale, furnishes only an extremely iiiad(‘- 
quate idea of (he extraordinary complexity of the actual path. 
If plottings were made at time-interwals 100 times shorter, each 
segment would be replaced by a zig-zag outline relatively as com¬ 
plicated as the whole diagram. 

Perrin's measurements have shown that (he exi)res.sion 

/ ^ A* 7 ' 
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which must be equal to Avcjgaclro's number N in accordance with 
Einstein’s equation, has a v;due GqX io'“, wdiich is independent of 
the nature of the emulsion. This a[)proaches the value' ;ilready 
found for N. Many different me.asurements were made, varying 
the experimental conditions within wide limits, es])('cially the 
viscosity and the size of the i)article.s. Finally, evc-n (he formula 
for rotational Brenvnian nio\’erTU'nt W'as verified, giving N c'(|u;d 
to 65X10--. (.SVc Elf.c'Tko.v, Tnr., for Millik.in’s value ) 

Summarizing, Brownian movement is an exiH‘riment;d fact, 
which reveals evidence of the existence of molecules w'hic h are 
themselves inaccessible under the microscope. From (he [)hiIo- 
sophic standpoint, emphasis must again be laid on the fad that 
Brownian movement proves to us that rest and equilibrium can 
only be an outward semblance which masks a state of di.sorcler 
and unrest; it prepares us for a })rofound alteration in (he aspect 
of (he universe as soon as we alter the sca'le of our observations. 

Bihi.ioc,kai*uv.—R. Brown, in Philosophical Magazine (i.SjS, i 82(), 
1830) ; C. Wiener, in Annalcn d. Physik (i8(),d ; W. Rarnsac. in Quar¬ 
terly Journal of the Geological Society (iS7()) ; (i. Gouy, in Journal de 
Physique (1SS8) and in Revue genernle des sciences A. ICin- 

stein, in Annalen d. Physik (1005) ; M. Smoluchowski, in Hufletin de 
VAcademie des Sciences de Cracovie (iqoU)-, M. Seddig, in Pliys. 
Zeitschr. (Leipzig, ic)o8); Jean I’errin, Les Atonies, Irans. Ironi 4th 
cd. by I). L. Mammick (i()rO). (J. P». ) 

See alho E. F. Burton, “The Brownian Movement,” J'he Plivdad 
Properties of Colloidal Solutions, hild. ; A. W. Portir and J. J. 

Hedges. “The Law of Distribution of Particles in C’olloidal Susi)en- 
sions,” Phil. Mag. (1922) ; A. Einstein The Brownian Movement, trans. 
by A. D, Cowper (1926). 

BROWNING, ELIZABETH BARRETT (iSoo-j8bi), 

English poet, wife of the poet Robert Browning, was born Mar. 
6, 1806, the daughter and eldest child of Etbvard Barrett Moul¬ 
ton, who added the surname of Barrett on (he death of his 
maternal grandfather, whose large estates in Jamaica he inherited. 
His wife was Mary Graham Clarke, daughter of J. Graham Clarke 
of Fenton Hall, NewcastIc-on-Tyne. Elizabeth’s childhood was 
passed in the country, chiefly at Hope End, a house bought 
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Ity her lather in the beautiful country in hi^ht of the Malvern 
JIjIIs. Her country puerii.s, .such as “The Lost Hower,” “Hector 
in the (larden ' arul 'The I>e;<;rted (iarden, " refer to the woods 
and cjardens of lloiie End. Eli/.abeth Barrett was much the 
Kimpanion ol her lather, who pleased himself with printing 
tilty copies of what she calls her “great epic of eleven or 
twelve years old, in four books”— I’hr Battle of Marathon (sent 
to the [)rinLer in 1819). I'he love of Pope's Homer, she adds, led 
her to the study of Greek, and of Latin as a help to Greek. In 
i8,u’, Mr. Barrett .sold his house of Hope End and brought his 
family to .Sidmoulh, Devon, for some three years. There Eliza- 
ticlh rtiadf a translation of th*- Brnauthru'i Boiuid of Aeschylus, 
published with some original poems After that time 

Loriddri br( amt; the home of tht* Barretts until the children mar- 
rinl and tfie father died, d’he temporary dw'elling was at 74. 
Glou( t'.-.ier T’lace, I’tirlman Square, and in 1838 the lease was 
taken of 50, Wimpole Street. 

In the middle ol the year 1830 Eluabeth Barrett made the 
tutjuaintance of K. 11. Horne, afterward.s famous for a lime as 
the author of Orion, but jjerhaps be.st remembered as her cor- 
resi>on(letjt (Lc/hrs to R. II. Iloryio, _> vols., 1877L This ac- 
(luaintance led to the ai)pearance of poems by Miss Barrett in 
the A'eiy Monthly May^azine, edited by Bulwer (Lord Lytton), 
and in other maga/dnes or annuals. But the iniblication of The 
Seraphim and other Poems (1838) was a graver step. Miss 
Barrett's volume was well reviewed, but not popular, and no .second 
edition was required; of the poems afterwaids famous it con¬ 
tained three, “Gowper's tba\'e,” “My Doves,” and “The Sea- 
Mew.” In 1837 Eli/.abeth had made the memorable acquaintance 
of Wordsworth. With Landor, at the same date, a meeting took 
jdace that had long results. At this tinte, too, began another of 
Elizabeth's valued friendship.s—that with Miss Mitford, author of 
Oiir Villaye. Mr. John Kenyon .also became at about this time a 
dear and intimate Iriend. He was a ilistant cousin of the Barretts, 
had publi.'hed .scam' ver.se, and was a warm and generous friend 
lo rpen of letters. I roin the date of the birth of their child (i84()) 
he gave the Brownings a hundred pounds a year, and when he died 
in 1850 he bequeathed to them £11,000. 'I'o him a great number 
of Elizabeth’s letters are addres.sed, and to him in later years was 
Aurora Leiyh dediuated. Eliz.abeth Barrett began also in London 
an atciuaintance with Harriet Martineau. In early girlhood Eliz¬ 
abeth had a sj)inal afleetion and her lungs became delicate. She 
broke a blood-vessel in the beginning of the B.'irretts’ life in towm 
and was thereafter an invalid, and generally a reclu.se, until her 
marriage. In 1838 it wa.s found neiessary to remove her to Tor- 
(|u;ty, wla re she spent three years, accompanied by her brother 
Edward, the dearest of her eight brothers, and for a time by her 
father and sisters. During this time of physical suffering she 
underwent the greatest grief of her life b>- the drowning of her 
iH'loved brother in Babbacombe bay. 'bhe accident of Edward 
Barrett’s meeting with his death tlnajugh her residence at Tonjuay, 
and the minor accident of her having parted from him on the day 
of his death, as she said, “with jiettish words,” increased her 
anguish of heart to liorror. With an impuhse of self-protection 
she we!jt lo work as soon as her strength sufficed. One of her tasks 
was a part taken in tlu* Chancer Modernized (1841), a work sug¬ 
gested liy Word.swnrlh, to wliicJi he, Leigh Hunt, Horne and others 
I ontributed. In 1841 she returned to Wimpole Street, and in that 
.md the following ye.ir she wa.s at work on two scries of articles 
on the Greek Ghristian jioets and ()n the English poets, written 
for the Athetiaenm. 

In 1842 we notice the name of Robert Browning in her letters: 
“Mr. Horne the poet and Mr. Browning the poet were not behind 
in approbation,” she says in regard to her work on the poets. 
“Mr, Browning is said to be learned in Greek, especially the 
dramatisl.s.” In this year also .she declares her love for Tennyson. 
I'o Kenyon she writes, ‘T ought to be thanking you for your great 
kindness about this divine Tennysem.” In 1842, moreover, she 
h.ul tile plea.sure of a letter from Wordsworth, who had twice asked 
Kenynii for permission to vi.sit her. The visit w'as not permitted 
on account of Miss Barrett’s ill-health. Now Haydon sent her 
his unbnished painting of the great poet musing utxin Helvellyn; 


she wTote her sonnet on the portrait, and Haydon sent it to Rydal 
Mount. Wordsworth's commendation is rather cool. In August 
1843 “The Cry of the Children” appeared in Blackwood*s Mag¬ 
azine, and during the year she was associated with her friend 
Horne in a critical work, The New Spirit of the Age, rather by 
advice than by direct contribution. Her two volumes of poems 
(1844) api)eared. six years after her former book, under the title 
of Poems, by Elizabeth Barrett Barrett. In the lieginning of the 
following year ctime the letter from a stranger that w'as to be so 
momentous to both. ‘T had a letter from Browning the poet last 
night,” she writes to her old friend Mrs. Martin, “which threw me 
into ecstasies—Browning, the author of Paracelsus, the king of 
the mystics.” America was at least as quick as England to 
appreciate her poetry; among other messages thence came in the 
spring letters from Eowell and from Mrs. Sigourney. In the same 
year (he letters first speak of the hope of a journey to Italy. The 
winters in London were lowering Elizabeth’s strength of resistance 
again.st disease. She longed for the change of light, scene, manners 
and language, and the longing became a hope, until her father’s 
prohiliition doomed her, as she and others thought, to death, with¬ 
out any perceptible reason for the denial of so reasonable a desire. 

Meanwhile the friendship with Hrowming had become the chief 
thing in Elizabeth Barrett's life. The correspondence, once begun, 
had not flagged. In (he early summer they met. He became her 
freiiuenl visitor and kept her room fragrant with flowers. He 
never lagged, whether in friendship or in love. We have the 
strange privilege, since the pulilication of the letters between the 
two, of following (he whole course of this noble love-story from 
Ix’ginnirig to end, and day by da)'. Browning was six years younger 
than the woman he so i-iassionately admired, and he at first 
believed her to be confined by some hopeless physical injury to 
her sofa. But of his own wish and resolution he never doubted. 
Her hesitation, in regard for his liberty and strength, (0 burden 
him with an ailing wife, she has recorded in the sonnets after¬ 
wards published under a slight di.sguise as Sonnets front the Portu¬ 
guese. She refused him once “with all her will, but much against 
her heart,” and yielded at last for his sake rather than her own. 
Her father’s will was that his children should not marry, and the 
prohibition struck terror into the hearts of the three dutiful and 
sensitive girls. Robert Browning’s addresses were, therefore, kept 
secret. Browning was reluctant to practi.se the deception; Eliz¬ 
abeth alone knew how imjiossible it was to avoid it. When she 
wa.s persuaded to marry, it was she who insisted, in mental and 
physical terror, upon a secret wedding. Throughout the summer 
of 1846 her health improved, and on Sept. 12 the two poets were 
married in St. Marylebone Parish church. Elizabeth’s two sisters 
had been permitted to know of the engagement but not of the 
wedding, so that their father’s anger might nut fall on them too 
heavily. Eor a week Mrs. Browning remained in her father’s 
house. On Sept. 10 she left it, taking her maid and her little dog, 
joined her husband and crossed to the Continent. 

Eor climate and cheapness they settled in Italy, choosing 
Elorence in the spring of 1847, and remaining there, with the 
interruptions of a change to places in Italy such as Siena and 
Rome, and to Paris and England, until Mrs. Browning’s death. It 
was at Pisa that Robert Browning first saw the Sonnets from the 
Portuguese, poems which his wife had written in secret and had 
no thought of i>ublishing. He, however, resolved to give them to 
the world. “I dared not,” he said, “reserve to myself the finest 
sonnets written in any language since Shakespeare’s.” The judg¬ 
ment, which the existence of Wordsworth’s sonnets renders ob¬ 
viously absurd, may be pardoned. The sonnets were sent to Miss 
Mitford and publLshed at Reading as Sonnets by E. D. B., in 1847. 
In 1S50 they were included, under their final title, in a new i.s.suc 
of poems. During the Pisan autumn appeared in Blackwood's 
Magazine seven poems by Mrs. Browning which she had sent 
some time before; at Pisa also she wrote and sent to America a 
poem, “The Runaway Slave at Pilgrim Point,” which was pub¬ 
lished in Boston, in The Liberty Bell, in 1848, and separately in 
England in 1840. In (he summer of 1847 the Brownings left their 
temporary dwelling in Florence and took the apartment in Casa 
Guidi, near the Pitti Palace, which w'as thenceforth their chief 
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home. Early in their residence began that excited interest in 
Italian affairs which made so great a part of Mrs. Browning’s 
emotional life. Mrs. Browning, by degrees, wrote Casa Guidi 
Windows on behalf of the Florentines and as an appeal to the 
always impulsive sympathies of England. In 1849 was born the 
Brownings’ only child, Robert Wiedemann Barrett. After this 
event, Mrs, Browning prepared a new issue, with some additions 
of her poems (1850). Casa Guidi Windows followed in 1851. 
Visiting England in that year, the Brownings .saw much of the 
Procters, and something of Florence Nightingale, Kingsley, Ruskin, 
Rogers, Patmore and Tennyson, and also of Carlyle, with whom 
they went to Paris where they saw George Sand, and where they 
pas.scd the December days of their coup d’etat. Mrs. Browning 
happened to take a political fancy to Napoleon III. whom she 
would probably have denounced if a tithe of his tyrannies had 
occurred in Italy, and the fancy became more emotional in after 
years. 

A new edition of Mrs. Browning's poems was called for in 1853, 
and at about this time, in Pdorence, she began to work on Aurora 
LeifiP. She was still writing this poem when the Browmings were 
again in England in 1855. After another interval in Paris they 
were in London again—Mrs. Browning for the last time. She was 
with her cousin Kenyon during the last months of his life. In 
October 1856 the Brownings returned to (heir Florentine home, 
Mrs. Browning leaving her completed Aurora Leigh for publica¬ 
tion. The book had an immediate success; a second edition was 
rec]uired in a fortnight, a third a few months later. In the fourth 
edition (1859) several corrections were made. 

In 1857 Mrs. Browning addres.sed a petition in the form of a 
letter, to the emperor Napoleon begging him to remit the sentence 
of exile upon Victor Hugo. In 1857 Mrs. Browning's father died, 
unreconciled. Henrietta Barrett had married, like her sister, and 
like her was unforgiven. In 1858 occurred another visit to Paris 
and another to Rome, where Hawthorne and his family were 
among the Brownings’ friends. In 1859 came the Italian war in 
which Mrs. Browning's hasty sympathies were hotly engaged. 
Her admiration of Napoleon III. knew no bounds, and was not 
even destroyed by the peace of Villafranca. That peace, however, 
was a bitter disappointment, and her fragile health suffered. At 
Siena and Florence this year the Brownings were very kind to 
Landor, old, solitary and ill. Mrs. Browning's poem, ^‘A Tale of 
Vallafranca,” was publi.shcd in the Athenaeum in September and 
afterwards included in Poems before Congress (1800), Then fol¬ 
lowed another long visit to Rome, and there Mrs. Browning pre¬ 
pared for the press this, her las! volume. The little book was 
judged with some impatience, A Curse for a Nation, being mis¬ 
taken for a denunciation of England, whereas it was aimed at 
America and her slavery. 

On June 29, 1861, Elizabeth Barrett Browning died. Her 
married life had been .supremely hai^py. Something has been said 
of the difference between husband and wife in regard to “.spirit¬ 
ualism,” in which Mrs. Browning had interest and faith, but no 
division ever interrupted their entirely perfect affection and 
happiness. Browning buried his wife in Florence, under a tomb 
designed by their friend Frederick Leighton. On the wall of Casa 
Guidi is placed the inscription “Qui scrisse e mori Elizabctta 
Barrett Browning, che in cuorc di donna conciliava scienza di 
dotto e spirito di poeta, e fecc del suo verso aureo anello fra 
Italia c Inghilterra. Pone questa lapide Firenze grata 1861.” In 
1866 Robert Browning published a volume of selections from 
his wife’s works. 

The place of Elizabeth Barrett Browning in English literature 
is high, if not upon the summits. She had an original genius, a 
ferv'ent heart, and an intellect that was, if not great, exceedingly 
active. She seldom has composure or repose, but it is not true 
that her poetry is purely emotional. It is full of abundant, and 
even over-abundant thoughts. It is intellectually restless. The 
impassioned peace of the greatest poetry, such as Wordsworth’s, 
is not hers. Nor did she apparently seek to attain those heights. 
Her Greek training taught her little of the economy that such a 
poetic education is held to impose; she “dashed” not by reason 
of feminine weakness, but as it were to prove her possession of 
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masculine strength. Her gentler work, ns in the Sonnets from the 
Portuguese, is l)eyond praise. There is in her poetic personality 
a glory of righteousness, of .spiritualitv, :i!\d of .ardour that makes 
her name a splendid one in the history of an iiicoinparabie lit¬ 
erature. 

See the Letters of FAizabeth Barrett Brownivg ad(lres\cd to K. II. 
Horne, with Comments on Conicmporarirs, i-dited by 8 R. I'owns- 
hend Ma3Tr (1877) ; The Poetical Ik'erA-j of Llizabctk Barrett Brou n- 
ing from r,f28 to iS.}4, edited with memoir by J. II. Ingram (1887) ; 
Elizabeth Barrett Browning (Eminent Women Muaest. by J H. In¬ 
gram, 1888. Records of Tennyson, Ruskin and the Brownings, by Anne 
Ritchie (1802); The Letters of Elizaheth Barrett Broivning, ediW-d 
with biographical additions by I redeiick ('. Kenvon (1807); The 
Letters of Robert Browning and Elizaheth Barrett Barrrlt {(Hug); 
La xde el I’oeuvre d'EUzahcih Browning, by Mile, (h'rm.iim' Marie 
Mcriette (100b); New Poettn by Robert Broioning and Elizabeth 
Browning, ed. F. G- Kenvon (1914); L. Huxle\ , ed., H. Browning, 
Letters to Her Sister, (iQ-’y). (A. Mi.v ) 

BROWNING, JOHN M. (1854-1026), American inventor, 
was born at Ogden, Utah, of Mormon parentage. In 1870 he 
secured a patent for a breech-loading, single-shot rille, which he 
.sold to the Winchester company. He designed many tvpcs of 
sporting fire-arms such as the Remington aufoloadinp shot-gnu'^ 
and Titles; the Winchester repealing sliol-guns, single-shot and re¬ 
peating rifles; the Stevens rifles; and the Colt automatic pistols. 
In 1800 a machine-gun of his design, but known as the Colt, and 
in 1908 his automatic pistols were adopted by the U S. army. 
He later developed two types of machine-guns, which were 
adopted by the United Stales in 1918 for use in World War I. 
He died in Belgium on Nov. 26, 1926. 

BROWNING, OSCAR ( 1837-1923), English writer, was 
bom in London Jan. 17 1837, and died in Rome Oct. 6 1923. He 
was educated at Eton and at King’s college, Uamliridge, of which 
he became fellow and tutor. He was for 15 years a master at Eton, 
resuming residence in 1876 at Cambridge, when^ he becami* uni¬ 
versity lecturer in history. He soon became a prominent figure in 
college and university life, encouraging especially the study of 
political science and modern political history, the extension of 
university teaching and the movement for the training of teachers. 

He is well known to Dante students by his Dante; Life and Works 
(jSyi) ; and to the study of Italian history he has contributed Gnelphs 
and Ghibellines (rgo.D. His works on modern history include Eng¬ 
land and Napoleon in iSoj (1SS7), History of England (j8oo), Wars 
of the Nineteenth Century (iSqq), History of Europe iSj4~iii4^^ 
(iQOi), Napoleon, the first Phase (1Q05). In tqio he published 
Memories of Sixty Years at Eton, Cambridge and Elsewhere, and 
Memories of Later Years in 1023, 

BROWNING, ROBERT (1812-1S89), English poet, was 
born at Camberwell, London, on May 7, 1812. He was the son of 
Robert Browning (1781-1866), who for 50 years was employed 
in the Bank of England. Earlier Brownings had been settled in 
Wiltshire and Dorsetshire, and there is no ground i\jr the state¬ 
ment that the family was yjarlly of Jewish origin. 'I'he poet’s 
mother was a daughter of William Wiedemann, a (lerman who had 
settled in Dundee and married a Scottish wife. His parents had 
one other child, a daughter, Sarianna, borp in 1814. Tliey livi-d 
quietly in Camberwell. The elder Browning had a sullirient in¬ 
come and was indifferent to money-making. He had strong liter¬ 
ary and artistic tastes. He was an ardent, book collector, and so 
good a draughtsman that paternal authority alone had prevented 
him from adopting an artistic career. He had, like his son, a 
singular faculty for versifying, and helped lh(‘ hoy’s early les.sons 
by twisting the Latin grammar into grotesque rhymes. He lived, 
as his father had done, to be 84, witli unbroken health. The 
younger Robert inherited, along with other charaderisiics, much 
of his father’s vigour of constitution. From the mother, who had 
delicate health, he probably derived his excessive nervous irritabil¬ 
ity; and from her, too, came his passion for music. The family 
was united by the strongest mutual affection, and the parents 
erred, if anything, on the side of indulgence. Browning was sent 
to a school in the neighbourhood, but left it when 14, and had 
little other teaching. He had a French tutor for the next two years, 
and in his i8Lh year he attended some Greek lectures at London 
university. At school he never won a prize, though it wa.s more 
difificult to avoid than to win prizes. He was more con.spicuous 
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for the love of birds and beasts, which he always retained, than 
for any interest in his lessons. He rather despised his companions 
and made fev/ friends. A jjre(0(ious poetical capacity, however, 
showed itstdt in extra-scholastic ways. He made his schoolfellows 
act plays, partly writ ten by himself. He had composed verses be¬ 
fore he could write, and when 12 years old completed a volume 
of j)oems called Ivcondita. His parents tried unsuccessfully to 
find a publisher; but his verses were admired by Sarah Flower, 
afterwards Mrs. Adams, a well-known hymn-writer of the day, 
and by W. J. fox, both of whom became valuable friends. A 
copy ttiade by Miss !■ lower was in existemee in 1H71, f)ut after¬ 
wards destroyed by the author, brow’ninp had the run of his 
father’s library, and acc|uired a very unusual amount of miscel¬ 
laneous rc'adinn- (,)uarles s Emhlfms was an especial favourite; 
and ix'sides the F,li/abelhau dramatists and standard Knuhsh 
books, he had read all the works of Voltaire, liyron was his first 
master in poetry, but alioul the a|.;e cd 14 he fell in accidentally 
with Shelley and Keats. I'or Shelley in partic ular he conceived an 
enthusiastic admiration which lasted for many years, though it 
was C|ualiliccl in his later life. 

'I'he mure aKKCfssive side of lirowniriK’s character was as yet 
(he most prominent; and a self-willed lad, conscious of a ^row- 
in^? ability, found hirnscdf c ramped in Camberwell circles. He re¬ 
jected (he ordinary careers, lie di'clined the otter of a clerkship in 
the liank of FiiKkuid; and his father, who had found the ocrujia- 
tion uncony'diial, not only approved (he refusal but cordially 
accepted (he son’s decision to take [loetry for his profession. For 
^ood or e\'il, browniiif^ had bec-n left very much to his own guid¬ 
ance', and if his inlellei tual training suffered in some directions, the 
liberty permitted (he development of his marked originality. The 
parental yoke-, however, was too light to provoke rel)ellion. 
browning’s mental growth led to no violent breach with the creeds 
of his childliood. His [)arenls became Dissenters in middle life but 
often attended Anglican servicc-s; and browning, though he aban¬ 
doned the dogmas, continued to sympathize with (he spirit of 
their creed. He never took a keen interest in the politics of the 
(lay but cordially accc'pted (he general liosition of contemporary 
Liberalism His worship of ,Shelley did not mean an acceptance of 
his master's hostile attitude towards Christianity, still less did he 
re\’oll against the* moral dlsciiiline under which he had ])ecn edu¬ 
cated. He frc‘(|uen(e(l literary and artistic circles, and was jxission- 
ately fond of the theatre'; but he was entirely free from a coarse 
bohemianism, and nt'ver went to bed, we are told, without kiss¬ 
ing his mother. He lived with his parents until his marriage. His 
mother lived till i.S4(), and his father till i8b6, and his affectionate 
relations to both remained unaltered, browning’s first published 
poem, I’tinlifir, appeared anonymously in 1833. Fie always re¬ 
garded it as crude and destroyed all the copies of this edition that 
came within his reach. It was only to avoid unauthorized re- 
jerints that he* consented with reluctance to republishing it in the 
collcctecl works of iSbS. Its indication of genius w'as recognized 
by \\'. J. f'ox, who hailed it in the Monthly Repository as marking 
(he advent ol a true poet. Pauline contains an enthusiastic invoca¬ 
tion of Shelley, whose influence upon its style and conception is 
strongly marked. It is the only one of browning’s works which 
can be regarded as imitative. In the W'inter of 1833, he went to St. 
I’eter-sburg on a visit to (he Russian consul-general, Mr. Benrk- 
hausen. Thc're he wrote the earliest of his dramatic lyrics, 
“Porphyria’s Lover” and “Johannes Agricola.” In the spring of 
1834 he visited Italy for the first lime, going to Venice and Asolo. 

ilrow'nfng’s ])ersonaiity was fully revealed in his next consider¬ 
able poems, Parac(dsus (1835') and Sordello (1840). With Pauline, 
however, they form a grouj). In an essay (prefixed to the spurious 
Shelley letters of 1851), browning describes Shelley’s poetry “as 
a sublime fragmentary essay towards a presentment of the cor¬ 
respondency of (he universe to the L^eity.” The phrase describes 
his own view of the true functions of a poet, and Browning, having 
accepted the vocation, was meditating the qualifications which 
should fit him for his task. The hero of Pauline is in a morbid 
state of mind which endangers his fidelity to his duty. Paracelsus 
■and Sordello are studies in the psychology of genius, illustrating 
its besetting temptations. Paracelsus fails from intellectual pride, 


not balanced by love of his kind, and from excessive ambition, 
w'hich lead.s him to seek success by unworthy means. Sordello is 
a poet distracted between the demands of a dreamy imagination 
and the desire to utter the thoughts of mankind. He finally gives 
u[> i>oetry for practical politics and gets into perplexities only to 
be solved by his death. Pauline might in some indefinite degree 
reflect browning’s own feelings, but in the later poems he adopts 
his characteri.stic method of speaking in a quasi-dramatic mood. 
They are, as he gave notice, “poems, not dramas.” 'I'he interest is 
not in the externa! evemts but in the “cievelojiment of a soul”; but 
they are observations of other men's souls, not direct revelations 
of his own. Paracelsus was based upon a study of the original 
narrative, and Sordello was a historical though a very indefinite 
lierscm. The background of history is intentionally vague in both 
cases. There is one remarkable difference between them. The 
Paracelsus, though full of noble passages, is certainly diffuse, 
browning heard that John Sterling had complained of its “ver- 
bosity,” and tried to remedy this failing by the surgical expedient 
of cutting out the usual connecting words. Relative pronouns 
henceforth become .scarce in his poetry, and the grammatical con¬ 
struction often a matter of conjecture. Words are forcibly 
jammed together instead of being articulately combined. To the 
ordinary reader many passages in his later work are both cralibed 
and obscure, but the “obscurity” never afterwards reached the 
pitch of Sordello which is due to the vagueness with which the 
story is rather hinted than told, as well as to the subtlety and 
intricacy of the psychological exi)o.si(ions. I'he subtlety and 
vigour of the thought arc indeed surprising and may justify (he 
frequent comparisons to Shakespeare; and it abounds in descrip¬ 
tive passages of genuine poetry. 

Still, browning seems to have been mislc'd by a fallacy. It was 
quite legitimate to subordinate the external incidents to the 
psychological development in which he was really inteldested, but. 
to secure the subordination by making the incidents barely intel¬ 
ligible was not a logical con.se(]uenee. We should not understand 
Hamlet’s psychological peculiarities the better if we had to infer 
his family troubles from indirect hints, browning gave more time 
to Sordello than to any other work, and perhaps had become so 
familiar with the story which he profc'ssed (0 tell that he failed 
to make allowance for hiij rc'aclers’ difficulties. In any ea.se it was 
not surprising that the ordinary reader should be puzzled and 
repelled, and the general recognition of his genius long delayed, 
by his reputation for obscurity. It might, however, be expected 
that he would make a more successful appeal to (he public by 
purely dramatic, work, in which he would have to limit his psycho¬ 
logical sfH'culation and to place his characters in plain situations. 
Paracelsus and Sordello show so great a power of reading character 
and appreciating subtler springs of conduct that its author clearly 
had one, at least, of the essential qualifications of a dramatist. 

before Sordello appeared browning had tried his hand in this 
direction. He was encouraged by outward circumstances as well 
as by his natural bent. He was making friends and gaining some 
real appreciative admirers. John Forster had been greatly im¬ 
pressed by Paracelsus. Browning’s love of the theatre had led 
to an introduction to Macready in the winter of 1835-36; and 
Macrcady, who had been also impressed by Paracelsus, asked him 
for a play. Browning consented and wrote Strafford, which was 
produced at Covent Garden in May 1837, Macrcady taking the 
principal part. Later dramas were King Victor and King Charles, 
published in 1842; The Return of the Druses and A Blot on the 
’Scutcheon (both in 1843), Colombc’s Birthday (1844), Luria 
and A Soul’s Tragedy (both in 1846), and the fragmentary In a 
Balcony (1853). Strafford succeeded fairly, though the defection 
of Vandenhoff, who took the part of Pym, stopped its run after 
the fifth performance. The Blot on the ’Scuicheon, produced by 
Macready as manager of Drury Lane on Feb. ii, 1843, led to an 
unfortunate quarrel. Browning thought that Macready had felt 
unworthy jealousy of another actor, and had gratified his spite 
by an inadequate presentation of the play. He remonstrated 
indignantly and the friendship was broken off for years. Browning 
was disgusted by his e.xpericnce of the annoyances of practical 
play-writing, though he was not altogether discouraged. 'The play 



BROWNING 


had apparently such a moderate success as was possible under 
the conditions, and a similar modest result was attained by 
Colombc's Birthday, produced at Covent Garden on April 25, 
1853. Brewninp, like other eminent writers of the day, failed to 
achieve the feat of attracting the British public by dramas of high 
literary aims, and soon gave up the attempt. It has been said l)y 
competent critics that some of the plays could be fitted for the 
stage by judicious adaptation. The Blot 07 i the 'Scutcheon has a 
very clear and forcibly treated situation; and all the plays abound 
in passages of high poetic power. Like the poems, they deal with 
situations involving a moral probation of the characters, and 
often suggesting the ethical problems which always interested 
him. The speeches tend to become elaborate analy.ses of motive 
by the jiersons concerned, and try the patience of an average 
audience. For whatever reason. Browning, though he had given 
suHicicnt proofs of genius, had not found in these works the most 
appropriate mode of utterance. 

The dramas, after Strafford, formed the greatest part of a 
series of (Kimphlets called Bells and Potnef^ranates, eight of w'hich 
were issued from 1841 to 1846. The name, he explained, was 
intended to indicate an “alternation of poetry and thought.” The 
first number contained the fanciful and characteristic Pippa 
Passes. The seventh, significantly named Dramatic Romances and 
Lyrics, contained some of his most striking .shorter poems. In 
184..! he contributed six poems, among which were “The Flight of 
the Duchess” and “The Bi.shop orders his Tomb at St. Praxed’s 
Church,” to Hood’s Magazine, in order to helj> Hood, then in his 
last illness. These poems take the special form in which Browning 
is unrivalled. He wrote very few lyrical poems of the ordinary 
kind purporting to give a direct expression of his own personal 
emotions. But. in the lyric which gives the essential sentiment 
of some impressive dramatic situation, he has rarely been ap¬ 
proached. There is scarcely one of the poems published at this 
time which can be read without fixing itself at once in the memory 
as a forcible and pungent presentation of a characteristic mood. 
Their vigour and originality failed to overcome at once the pre- 
sumi)tion against the author of Sordcllo. Yet Browning was 
already known to and appreciated by such literary celebrities of 
the day as Talfourd, Leigh Hunt, Procter, Monckton Milnes, 
Carlyle, and Landor. His fame began to spread among sympa¬ 
thetic readers. The Bells and Pomey,ranates attracted the rising 
school of “pre-Raphaelites,” especially D. G. Rossetti, who 
guessed the authorship of the anonymous Pauline and made a 
transcript from the copy in the British Museum. But his audience 
was still select. 

Another recognition of his genius was of incomparably more 
personal importance and vitally affected his history. In 1844 
Miss Barrett (see Browning, Elizabeth Barrett) published a 
volume of poems containing “Lady Geraldine’s Courtship,” with 
a striking phrase about Browning’s poems. Fie was naturally 
gratified, and her special friend and cousin, John Kenyon, en¬ 
couraged him to write to her. She admitted him to a personal 
interview after a little diffidence, and a hearty appreciation of 
literary genius on both sides was speedily ripened into genuine and 
most devoted love. Miss Barrett was six years older than Brown¬ 
ing and a confirmed invalid with shaken nerves. She was tenderly 
attached to an autocratic father w^ho objected on principle to the 
marriage of his children. The correspondence of the lovers (pub¬ 
lished in i8og) shows not only their mutual devotion, but the 
chivalrous delicacy with which Browning behaved in a most try¬ 
ing situation. Miss Barrett was gradually encouraged to disobey 
the utterly unreasonable despotism. They made a clandestine 
marriage on Sept. 12, 1846. The state of Miss Barrett’s health 
suggested misgivings which made Browning’s parents as well as 
his bride’s disapprove of the match. She, however, appears to 
have become stronger for some time, though always fragile and 
incapable of much active exertion. She had already been recom¬ 
mended to pass a winter in Italy. Browning had made three 
previous tours there, and his impressions had been turned to 
account in Sordcllo and Pippa Passes, in The Englishman in Italy 
and Home Thoughts from Abroad. For the next 15 years the 
Brownings lived mainly in Italy, making their headquarters at 


Florence in the Casa Guidi. .\ couple of winters were passed in 
Rome. In the summer of 184(1 they were at Siena, where Brow’ii- 
ing was helpful to Landor, then in his last domestic troubles. 
They also visited England and twice spent some months in I’aris. 
Their only child, Robert Wiedemann Browning, was born at 
Florence in 1S40. Browning’s literary activity during hi,s marriage 
.seems to have been comparatively small; Christmas Eve and 
Easter Day apjieared in 1850. while the two volumes called Men 
and U’omen (1855), containing some of his best work, showed 
that his power was still growing. His position involved some 
sacrifice and imposed limitations upon his energies. Mrs. Brown¬ 
ing’s health required a secluded life; and Browning, it is said, 
never dined out during his marriage, though he enjoyed society 
and made many and very warm friendships, Among their Florence 
friends were Margaret Fuller Ossoli, Isa Blagden, Charles Lever, 
and others. The only breach of complete sympathy with his wife 
was due to his contempt for “.spiritualists” and “mediums.” in 
whom she fully believed. His portrait of Daniel Dunglas Home 
as “Sludge the Medium” only a{)peared after her death. This 
domestic happine.ss, howe\'er, remained essentially unitroken until 
.she died on June 20, iSoi. The whole love-story had revealed 
the singular nobility of his character, and, though crushed for 
a time by the blow’, he bore it manfully. Browning determined to 
return to England and superintend his boy’s education at home. 
He took a house at 10, Warwick crescent, I’addington, and became 
gradually acclimatized in London. He resumed his work and 
publi.shed the Dramatis Personae in 1804. The jmldication was 
well enough received to mark the growing recognition of his 
genius, which was confirmed by The Ring and the Book, jjub- 
lished in four volumes in the winter of ]8o8-6(). In i8()7 the 
university of Oxford gave him the degree of M.A. “by diploma,” 
and Balliol college elected him as an honorary fellow. In (808 he 
declined a virtual offer of the rectorship of St. Andrews. He 
repeated the refusal on a later occa.sion (1884) from a dislike to 
the delivery of a public address. The rising generation w'as now 
beginning to buy his books; and he shared the homage of thought¬ 
ful readers with Tennyson, though in general popularity he could 
not apjiroach his friendly rival. 77 /c Ring and the Book has been 
generally accepted as Browming’s masterpiece. It was based on 
a copy of the prochs verbal of Guido Franccschini’s case di.s- 
covered by him at Florence. 

The audacity of the scheme is surprising. To tell the story of 
a hideous murder 12 times over, to versify the arguments of 
counsel and the gossip of tiuidnuncs, and to insist upon every detail 
with the minuteness of a law report, could have occurred to no 
one else. The poem is so far at the opposite pole from Sordcllo. 
Vagueness of environment is replaced by a photograjihic dis¬ 
tinctness, though the psychological interest is dominant in both. 
Particular phrases may be crabbed, but nothing can be more 
distinct and vivid in thought and conception. If some of those 
“dramatic monologues” of which the book is formed fail to be 
poetry at all, some of them—that of Pompilia the victim, her 
champion Caponsacchi, and the pope who gives judgment—are 
in Browning’s highest mood, and arc as impressive from the 
ethical as from the {loctical point of view. Pompilia was no doubt 
in some respects an idealized portrait of Mrs. Browming. Other 
pieces may be accepted as a background of commonplace to throw 
the heroic into the stronger relief. The Ring and the Book is as 
powerful as its method is unicjne. 

Browming became gentler and more urbane as he grew’ older. 
His growing fame made him welcome in all cultivated circles, 
and he accepted the homage of his admirers with dignity and sim¬ 
plicity. He exerted himself to be agreeable in private society, 
though his nervousness made him invariably decline ever to make 
public speeches. He was an admirable talker, and took pains to 
talk his best. A strong memory supplied him with abundant anec¬ 
dotes; and though occasionally pugnacious, he allowed a fair 
share of the conversation to his companions. Superficial observers 
sometimes fancied that the poet was too much sunk in the man 
of the world; but the api)earance was due to his characteristic 
reluctance to lay Viare his deeper feelings. When due occasion 
offered, the underlying tenderness of his affections was abundantly 
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in;iriifr.st. No one could show more delicate sympathy. Jie made 
many warm personal friendships in his later years, especially 
with women, lo whom he could most easily (on Tide his feelings. 
In the early years oi this period he paid visits to country houses, 
hut afterward- jjrelerred to retire farther from the London 
almosphen* into se( luded regions. He passed some holidays in 
remote French villages, Fornic, Le Croisic, and St. Aubyn, which 
have lett traces In his poetry. Hold Uair is a legend of Pornic, 
and Ucriif^ Rirl was written at Le Croisic. At St. Aubyn he had 
the so( iety of Joseph Milsand, who had shown his warm apprecia¬ 
tion c)f Hrowning'.s [xjetry by an article in the Rf'viir drs Deux 
M(nult:s, v\hi(h m 1H52 had led to a personal friendthij) lasting 
till Milhaud's death in iXHC). browning sent to him the proof- 
sheets of all his latcT works for revision. In 1877 Browning was 
at La Saisiaz on the SaK-ve, lusir Ceneva, where an old friemd. 
Miss Egerton Smilli, was staying. She died .suddenly almost in 
his presenc e, She had constantly ac ccmupanic'd him to conc erts 
during his London life. After her clc*a(h he almost ceasc*d (o care 
for music. 'J'he shock of her loss prcjduced the singular poem 
called l.a Sttisioz, in which he argues the* problem of personal 
immortality with a rather indefinite' conedusion. In later years 
Browning returned lo Italy and passed several autumns at Wnice. 
lie nc-ver vi.silecl Florence ;iftc‘r his wife’s death Ihc're. 

Browning’s literary ac liv'ity continued till almo.st the c-iul of his 
life. He w'rote constantly, though he composed more slowly. He 
c on.siclered .’S c»r 30 line's to be a good day’s work. His later 
writings covered a very great \ariety of subiects, and were cast 
in many ditferc'nl forms. They show the old characteristics and 
often the old genius. Browning’s marked peculiarity, the union 
of great sf)r‘c ulalive acuteness with intc'use {xx'lical insight, in¬ 
volved diflK ullies which he did not always surmount. He* does not 
seem to know whether he is writing poetry or when he is versify¬ 
ing logic; and whe-n the speculalice impulse gets the upper hand, 
his work suggests the* doubt whether an imaginary dialcjgue in 
prose W’oiild not have hern a more efleclive nuclium. He is analys¬ 
ing at lc*nglh when lie ought to he presenting a concrete type, 
while' the necessities of verse comiilicate and obscure the* reasoning. 
A curious example is the- Rr'nue IR>henslirl-S( hituiri^an (1871). an 
(ilia.\ for Louis Napoleon. 'I'he attempt to show how* a ciueslion- 
able hc*ro apologizes to him.self recalls the very powerful “Bi-sho]) 
Blougram,’’ and “Sludge* the Medium,” of earlier works, but 
becomes prolix and obscure. Rifinc <il the Fair (187:) i.s another 
curious speculation containing a defence of versatility in lovc*- 
making by an imaginary Hon Juan, Its occasionally cynical lone 
rathc'r scandalized admirers, w'ho scarcely made due allowance 
for its dr.unalic character. Browuing’.s profound a[>preciation of 
high moral (|uaiilies is, howeccr, always one main source of his 
power. In later years he became esiwcially interc*sleci in stories 
of real life, which show character passing through some sharp 
ordeal, 'The* Red CotloJt Xi^/ifrap Country (1873), describing a 
strange* tragc'dy which had recently taken iilace in France, and 
c’Spccially I'he I fin AIhum (1875), founded on an event in modern 
English soc ic-ty, are powerful ap]tlications of the methods already 
exemplified in The A’mg and tin- Hook. The Dramatic Idyls (1870 
and 1880) are a collection of direct narratives, with less analytical 
ciisejuisition, which .surprised his readers by their sustained vigour. 
In the last volumes, Jocoseria (1883), Fcri.shtah's Fancies (18S4 >, 
Parleyin^s leith Certain Reople (18.S7) and Asolando (1S80), the 
old fiowc'r is still ai)[)arenl but the hand i.s beginning to fail. 
They contain discus.sions of metaphysical problems, such as the 
origin of evil, which are interesting a.s indications of his creed, 
but can scarcely be rc'garded as successful either poetically or 
philosophically. 

Anothe r grouii of poems showed Browning’s interest in Greek 
literature. Balaustion's Adventure (1871) includes a “transcript 
from Euripides,” a translation, that is, of part of the Alcestis. 
Aristi'phanes' Apohfi^y (1S75) included another translation from 
the Heracles, and in 1S77 he published a very literal translation 
of the A\:atnemnofi. This, it seems, was meant to disprove the 
doctrine that Aeschylus was a model of literary style. Browning 
shared his wile's admiration for Icuripides, and takes a phrase 
from one of her poems as a motto for Balaustion’s Advcntitre. In 


j the Aristophanes’ Apology this leads characteristically to a long 
exjiosilion by Aristophanes of his unsatisfactory reasons for 
ridi( uling Euripides. It recalls the apologies of “Blougram ” and 
Louis Naixilcon, and contains some interesting indications of his 
[Kjclical theory. Browning was to many readers as much prophet 
as poet. His religious position is most explicitly, though still not 
very clearly, set forth in the Christmas Eve and Easter day 
(1850), Like many eminent contemporaries, he combined a dis¬ 
belief in orthodox dogma with a profound conviction of the 
importance to the religious instincts of the symbols incorporated 
in accepted creeds. Saul (18.45), ^ Death in the Desert (1864), 
and similar poems, show his strong sympathy with the spirit of the 
old belief, though his argumentative works have a more or less 
sceptical lurn. It was scarcely iiossibic, if desirable, to lie original 
on such topics. Fiis admirers hold that he shows an affinity to 
German metaphysicians, though he had never read their works or 
made any exfiress study of metaphysical questions. His distinctive 
tendency is to be found rather in the doctrine of life and conduct 
which both suggest and is illustrated by his psychological analyses. 
A very characteristic thought emphatically set forth in the Rabbi 
Ben Flzra (1864) and the Grammarian’s Funeral (1855) is that a 
man's value is to be measured, not by the w'ork done, but by the 
character which has been moulded. lie delights in exhibiting the 
high moral instinct which dares to override ordinary convictions, 
or which is content with discharge of obscure duties, or superior 
lo vulgar ambition and ca[>able of self-sacrifice, because founded 
upon pure love and sympathy for human suffering. Browning's 
limitations are characteristic of the poetry of strong ethical pre¬ 
occupations. Flis strong idiosyncrasy, his symiiathy with the 
heroic and hatred of the base, was hardly lo be combined with the 
.Shakespearean capacity fur sympathizing with the most varied 
typ(*s of character. Though he d(*als with a great variety of motive 
with .singularly keen analysis, he lakes almost exclusively the 
moral point of view. That point of view, however, has its im¬ 
portance, and his morality is often embodied in poetry of sur¬ 
passing force. Browning’s love of the grotesque, sometimes even 
of the horrible, creates many most graphic and indelible portraits. 
The absence of an exquisite sense for the right word is com¬ 
pensated by the .singular power of striking the most brilliant 
dashes out of obviously wrong words, and forcing comic rhymes to 
express the. deepest and most serious thoughts. Though he pro¬ 
fessed to care little for motive as apart from human interest, his 
incidental touches of description are unsurpas.sably vivid. 

The appreciation of Browning’s genius became general in his 
later years, and zeal was perhaps a little heightened by the com¬ 
placency of disciples able to penetrate a supposed mist of ob¬ 
scurity. The Browning Society, founded in 1S81 py Dr. F". J. 
Furnivall and Miss E. H. Hickey, was a product of this apprecia¬ 
tion, and helped to extend the study of the poems. Browning ac- 
epted the homage in a simple and friendly way, though he avoided 
any action which would make him responsible for the publications. 
He received various honours; LL.D. degree from Cambridge in 
187Q, the D.C.L. from Oxford in 1882, and LL.t). from FMinburgh 
in 1884. He became foreign correspondent to the Royal Academy 
in j8Sf). His son, who had settled at ’Venice, married in 1887. and 
Browning moved to De VVre Gardens. In the autumn of 1889 he 
went w'ith his sister to visit his son, and stayed on the way at 
Asolo, which he had first .seen in 1838, when it supiilied the 
.scenery of Pippa Pas.ses. He was charmed with the place, and 
proposed to buy a piece of ground and to build upon it a house 
lo be called “ 1 ‘ippa's Tower”—in memory of his early heroine. 
While his proimsal was under consideration he went to his son at 
Venice. His health had been breaking for some time, and a cold, 
aggravated by wea’K.ne.ss of the heart, brought on a fatal attack. 
He died on Dec. 12, 1S89. Fie was buried i.i We.stminster Abliey 
on Dec. 31. It was suggested that his wife's body should be 
removed from Florence to be placed beside him; but their son 
rightly decided that her grave should not be disturbed. 

Browning’s personal characteristics are so .strongly stamped 
upon all his works that il is difhcult to assign his place in con- 
temjKirary thought. He is unique and outside of all schools. His 
style is so peculiar that he is the easiest of all poets to parody 
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and the most dangerous to imitate. In spite of his early Shelley 
worship he is in certain respects more closely related to Words¬ 
worth. Both of them started by accepting the poet’s mission as 
quasi-prophetical or ethical. In other respects they arc diametri¬ 
cally contrasted. Wordsworth expounded his philosophy by writ¬ 
ing a poetical autobiography. Browning adheres to the dramatic 
method of which Wordsworth was utterly incapable, lie often 
protested against the supposition that he put himself into his 
hooks. Vet there is no writer whose books seem to readers to 
l)e clearer revelations of himself. Nothing, in fact, is more char¬ 
acteristic of a man than his judgments of other men, and Brown¬ 
ing's are keen and unequivocal. The revolutionary impulse hail 
died out, and Browning has little to say either of the political 
questions which had moved Shelley and Byron, or of the social 
problems which have lately become more i)rominent. He rep- 
re.scnts the thought of a quietiT epoch. He was little interested, 
too, in the historical or “romantic " aspect of life. He takes his 
subjects from a great variety of scenes and places—from ancient 
Greece, mediaeval Italy and modern France and England; but 
the interest for him is not in the picturesque surroundings, but 
in the human being w’ho is to be found in all period.s. Like Balzac, 
whom he always greatly admired, h(' is interested in the eternal 
tragedy and comedy of life. His i)rol>lem is alw'ays to show what 
are the really noble elements which are eternally valuable in 
spite of failure to achieve tangible results. He gives, so far, 
miother version of Wordsworth's doctrine of the cultivation of 
the “moral being.” The psychological acuteness and the subtle 
analysis of character are, indeed, peculiar <0 himself. Like Carlyle, 
with whom he had certain points of affinity, he protests, though 
rather by implication than direct denunciation, against the utili¬ 
tarian or materialistic view of life, and finds the divine element 
in the instincts which guide and animate every' noble character. 
When he is really inspired by symiiathy for such emotions he can 
make his most grotesque fancies and his most far-fetched analyses 
subservient to poetry of the highest order. It can hardly be 
denied that his inlellectual ingenuity often tempts him to deviate 
from his true function, and that his observations are not to be 
excused because they result from an excess, imstcad of a deficiency, 
of intellectual acuteness. But the variety of his intcresl.'«—ae.s- 
thctic, f)hilosophical, and ethical—is astonishing, and his suc¬ 
cesses are poems which stand out as unique and unsurpassalilc in 
the literature of his time. (L. S.) 

The Life and Letters of Browning, by Mrs. Sutherland Orr (1R91), 
one of his most intimate friends in later years, and The Love Letters 
of Robert Browning and lilizabeth Barrett Broivnin<^, 1845-46, pub¬ 
lished by his son in 1890, are the main authorities. Tho fullest Life is by 
W. Hall Griffin, completed by H. C, Minchin (igio). A collection of 
Browning’s poems in 2 vols. apjieared in 1849, another in 3 vol.s. in 
1863, another in 6 vols. in 1868, and a revi.scd edition in 16 vols, in 
1888-Sg; in 1890 Augustine Birrell and F. G. Kenyon edited a com¬ 
plete edition in 2 vols.; another two-volume edition w'as issued in 
1900. A centenary edition in 10 vols. was published in 1912 with 
introductions by F. G. Kenyon. Among commentaries on Browning’s 
works, Mrs. Sutherland Orr’s Handbook to the Works of BrunyiinK 
was approved by the poet himself. See also the Browning Society’.s 
Papers: T. J. Wise, Materials for a Bibliography of the WrititiRS of 
Robert Brovoninp,, included in the Literary Anecdotes of the Nineteenth 
Century (1895), by W. Robertson Nicoll and T. J, Wise; Edmund 
Gossc, Robert Browning: Personalia (1890), from notes supplied by 
Browning himself. Among biographical and critical authorities may 
be mentioned: J. T. NeLtIcship, Essays (1S68) ; Arthur Symons, An 
Introduction to the Study of Browninp, (iHSb) ; Stopford Brooke, 
J'he Poetry of Robert Browning (1902), G. K. Chesterton, Browning 
(1908) in the “English Men of Letters” series; and E. Berger, “Robert 
Browning” in the Grands Lcrivains Strangers series (1912) ; Frances M. 
Sim, Robert Browning (1923). 

BROWNLEE, JOHN (1868-1927), ScoUish medical statis¬ 
tician, After holding various medical appointments, in 1914 he 
became statistician to the medical research committee. His best 
known works include the memoir on the epidemiology of phthisis, 
and his investigations of the laws governing the rise and decline 
of epidemic diseases, especially measles and influenza. He died 
on March 20, 1927. 

BROWK-S^QUARD, CHARLES EDWARD (1817- 

1894), British physiologist and neurologist, was born at Port 
Louis, Mauritius, on April 8, 1817 of mixed Amcrican-French 


parentage. After graduating in medicine at I’aris in 1840 he held 
chairs at Harvard university and at Paris. Eventually he suc¬ 
ceeded Claude Bernard in 187S as proiessor of e.\[)eriinental medi¬ 
cine in the College de Erance. He died on April 2, 1.894 iSceaux. 
Brown-Sequard was the first scientist to work out the physiology 
of the spinal cord, demonstrating that the deeussauoii of the 
sensory fihre.s is in the cord itself. Ho alsi.) did valualile work on 
the internal secretion of organs, the results of which have bi'cn 
applied with the most satisfactory results in the treatment of 
myxoedema. I nfortunately, in his extreme old age, he advocated 
the hypodermic injection of a Iluid prejiared from the testicles of 
sheep as a means of iirolonging human life. It wa^ known among 
scientists, derisively, as the Brown-Sequard elixir. His researches, 
jHiblished in about 500 essays and papers, especially in the 
Archives dc Physiologic, which he hel[:)ed to found in 1808. cover 
a very wide range of physiological and pathological subjcHts. 
BROWN SHIRTS : .see Uniforms. 

BROWNSON, ORESTES AUGUSTUS (1803-1876) 
j American writer, was born in Stockbridge (Vermont), SejiL. i6, 
j 1803. His changes in religion from Presbyterianism to Univer.sal- 
j ism, from Uriitarianism to (he .Society for Christian Union and 
I I’rogress, which he organized, and from that to Roman Cathol¬ 
icism; his philo.sophy, a modified intuitionali.sm in wliich he fol¬ 
lowed Comte and Victor Cousin, who in his Eragments pinio- 
sophiques, praised him; his schemes for .social reform, including 
establishment of the Workingman’s party; his outpourings of 
opinion in his Boston Quarterly Review (1838-42) and Brown- 
sotTs Quarterly Review (1844-64, 1873-75); ^tid his rather mys¬ 
tical poetry all make him part of that strange combination of 
foreign philosophy, religious ecstasy, social uplift, and literary 
enthusiasm termed the transcendental movement. Hi.s chief books 
were The American Republic: Its Cofistilution, Tetuiencies ami 
Destiny (1865), in which he liased government on ethics, and 
those of an autobiograiihical nature including Charles Elwood, 
or the Infidel Converted (1840). He died in Detroit (Mich.) 
April 17, 1876. 

After Browti'-on’s death, his son, Ib'iiry F. Brownson, collected and 
piilili.shed lies Works (Detroit, 1882-87), of whidi a condonsid sum¬ 
mary appeared, also preparerl by his son, entitled Literary, Sdentipc, 
and Political Plcwi of Orestes . 1 , Brownson. 'J'he son also piiblislu'il 
a biography (Detroit, iH()8 -k^oo) . A doctor’s di.s^erlafion by V. G, 
Michel, The Critical Principles of Orestes A. Brownson (Wa.siiiriglon, 
D.(L, 1918) contains a bibliography. I'-ixtracts liom his writings ap¬ 
peared in 1910 and 1923. 

BROWNSVILLE, a city in the .southern tip of Texas, U.S A., 
250 mi. S.E. of San Antonio, on the Rio Grande, aliout 22 mi from 
its mouth, opposite Matamoros, Mexico; a jiort of entry and the 
county scat of Cameron county. It is served by the Southern 
Pacific and Missouri Pacific railroads; has an international air¬ 
port served by Pan American, Braniff and Eastern airlines; ha.s an 
inland deep water harbour served by coastwise and foreign ship¬ 
ping; and is reached by first class concrete highways. 

There are two international toll bridges crossing the Rio Grande. 
Pop. (1940) was 22,083 by the hederal n‘usu,>. It has a consid¬ 
erable trade with northern Mexico, am! is the financi.il and com¬ 
mercial cenlrc of the rich lower Rio Grande valley, of whii h about 
half (715.000 acres) is under irrigation, and where the growing 
sea.son lasts 365-days, and two or three crops a year on the same 
land are the rule. Citrus fruits, early vegetables, potatoes, collon 
and corn are the leading produils. Brownsville is an important 
tourist centre and enjoys a large winter touri.-a trade. 'I'lure is a 
natural palm grove six miles from the city. Boca Chii a, situaleil 
on the Gulf of Mexico 25 mi. away by paved highway, atfurds 
surf bathing and fi.shing. Fort Brown, a piiiuresf|ui‘ military 
re.scrv’ation of 288 ac., with a garrison averaging 400 men. adjoins 
Brownsville on the east. Established by General Zach,ir\’ Taylor 
in March 1846, and at I'lrst called Fort Taylor, it was renamed in 
honour of Major Jacob Brown, who w'as mortally wuunded in its 
defence during the bombardment from across the river (May 
3-10, 1846). At Palo Alto. 14 mi. N.E., and at Resaca de la 
Palma, 4 mi. N., (General Taylor defeated the Mi^xicans under 
General Arista on May 8 and May 9, 1846. There was a small 
Mexican settlement on the site of Brownsville before the 
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Mexican V\ar. The town was surveyed in 1.S48, anfl named after 
Major Brown, In i S40 it fas arne an imporl.int outtitting-point 
for gold-seek('rs on their way to ('alifornia. I or several decades 
its fortunes Jluttuated sharply, and if sufiered from yellow fever, 
fires, Mexifan revolutions, speculators, and tlie machinations of 
political parlies. In if was cajitureil by Mexican raider.s. 

During the Civil War, until otcuiiied by federal forces in 1003, 
it was an active centre of operations by C'onfederate bhjckade- 
runners, 'I'he last engagement of the war took place at Palmetto 
Ranch, near the battlefield of Pah> Alto, on May 13, iScW, more 
than a montli after (jctieral Lee had surrendered. The pre'.enl 
period of file city s deveiopriimt began when the railw'ay from, the 
north reached it in and is b.ased on the agricultural [)os-i- 

bililies of the vallev. It has a c it v-mariager form of government. 

BROWN UNIVERSITY, in Providence. R.L, is the seventh 
of the nine colleges founded in America fiefon* the ;\merican 
revolution. It was projei ted by the Baptists of Philadcdphi.i, w'ho 
resisted thi* re ligious tests imposed b\' some of the older institu¬ 
tions and selected the colony founded by Roger Williams as llie 
liome of a college where no student should be exciudec] on theo¬ 
logical grounds. In i7b3 James Manning submitted to them a 
draft of a “seminary of polite literature. ’ In 17(14 charter, 
a landmark in the- growth of religious freedom, was graiitcal, and 
Rhode Iskmd colli-ge was established in the town of Warren, 
James Manning b'caoming the first jiresiileiit. The first class of 
seven stuclents v;as graduated in i "(.><■). A year later th(‘ college- was 
mocacl to rrov'idemc- and the c ennerstone- of Univc-rsiiy h.dl, “the 
college edifn c-’’ was laid, 'I'he infant college kec-nly felt the .shat¬ 
tering force- of the Revolution. I’niversity h.ill was given over 
to the coJoni.d government to sc-ive as barracks for American and 
I'relic h iroop.s, ;ind for nearly seven years the collc-ge wais closed. 
Courageously Dr. Manning facc-d the jiroblc-m of reopening and 
re-building, and at his death in 17S.1 the college had a faculty of 
si-ven Ic-achc-rs and a graduating class of ..'i. Nicholas Ifrown, a 
leading cili/.en of Providence-, had for years given the enterprise- 
steaclfasl support, and when lie- ;icldc-d a gilt of $5,000 (sub.se- 
cjiic-ntly iiurc-.isi-d to $ibo,ooo) in 1S04, Rhode- Islancl collc-gc- 
became Brown univc-r^alv. .A few coiirsc-s for woiiu-n, given out¬ 
side the- university gitc-s, c'X[jandi'd into the Women’s college in 
Brown univc-i aly, vchich in i8()7 was formally c-.sfablishc-cl as a 
separate, but co-ordinate in.-vtitution, 

'The buildings of the- iiniver>ily in ic)..'S numbered nc-arly 50, 
iru liiditig the John I lav librar>', eonl.iiniiig 350.000 \’oIumes, and | 
the- vvc-ll-known Jobn Carter 
Brown librar\-, camtaining rare- 
Americana. L;ll>c)I■atoric-'^ have 
bc-en opeiH-d in the- deiiarlmenis 
of biologv, c-ngineering. chemis¬ 
try, [cliN sicS, geology, psyi hology 
,uid hol.mv, Mc-w dormitories ac- 
c|uirc'cl. and huilclings c-rc-cted tor 
social and religious pu^pc).^c-s. 

Athic-tic lields have hc-c-n opened 
adiacc-nl to the- gymnasium, and 
a health service- estahlished with 
inlirmary and rnc-clical si aft. Pro¬ 
vision has bec-n m.ulc- for moral 
and religious im e-ntive- and a stu¬ 
dent counsellor pl.icc-d in charge 
of rc'ligioLis work In the 

total univa-rsitv’ c-ndowment was 
$(1,500,000 and the value of the 
property over $;‘,ooo,ooo. The 
total disbiirsenunl.-^ for all pur- 
jioses in that year were- $i,Soo.ooo I'he faculty had increased to 
1 53 professors and iiotruc tors, 'riu- stuclents numbered 2.176, in 
addition to the 2.407 enrolled in p.irt-lime or extc-n.sion cour.ses. 
While .idiusting itself to the changing nc-eds of luodern life, the 
univc-rsiiy has in general dc-clinc-d to open professional schools and 
still devotes its main energies to liber.il educatiem. t W. H. 1 ’ I-'.) 

BROWN WOOD, a city of 'lexas. I .S A,, cciunty seat of 
Brown count), is almost in the exact centre of I'exas. It i.- served 


by the .Santa Fe railwMV. The population in 1930 wa.s lajSc; and 
1 P3U8 in 1940 native white) by federal census. Camp 

Bow'ie and the 8th army corps headciuarters are in the neighbour¬ 
hood. The city has a $2,500,000 lake and irrigation system, one 
brick >’ard, several manufacturing concerns; it ships large quanti¬ 
ties of pc-cans, cattle-, wool and turkev's, Howard Payne and Daniel 
B.iker collegc-s are located thc-rc-. Brownwood was settled about 
iJsb; The citv h.i'< a commission form of government. 

BRUAY-EN-ARTOIS, town in northern France, depart- 
merit of Pas-de-C‘alai.s. on the Lawe, 19 mi. N.N.W. of Arras by 
road. Pop. (1936) 30.0S7. It is one of the large coal-mining cen- 
(rc-s of the north-eastern industrial area of France. There arc also 
large breweries. Bruav was one of the most important mining 
(c-ntiT'- left in French })osse>.sion during the period 1914-18. By 
a decree of Jan. 4. 1924 its name was changc-d from Bruav- to 
Bruav-en-.\rtois. 

BRUCE, the name of an old Scottish family of Norman de¬ 
scent, taken from Bruis between Cherbourg and Vallongt-s. Vari¬ 
ations of the name are Braosc-, Breaux, and Brus. The first Robert 
dc- Brus. a follower of W'illiam the Conejueror, was rewardc-d by 
the gift of many manors, chiefly in Yorkshire, of w'hich Skelton 
was the princijral. His son, thc^ second Robert, received from 
David I., his comrade at the court of Henry I., a grant of the lord- 
ship of Annandale. The fourth Robc-rl married Isabel, natural 
daughter of William the Idon, and their son. the fifth Robert, 
married Isabel, second daimhic-r of F’tavid, earl of Huntingdon, 
nic-re of the same Scoltisli king. The most famous member of 
the family is the eighth Rolx-rf, “the Ifruec-," who became king of 
Scoll.ind in 1506. (Sec Robkkt I , “'rnK P>rucf,.”) 

BRUCE, JAMES f 1730-T794'), ScoKi.sh explorer in Africa, 
was l)f»rn at Kinnaircl House-, Stirlingshire, on Dc-c, i.p i 7,to. He- 
was eduraled at Harrow and Fdinhurgh University, and began 
to study for the bar; hut he married a, wine merchant’s daughter 
and wt-n( into his fathc-r-in-kiw’s business. His vv-ife died in Oct. 
1754. within nine months of marriage, and Bruce tlien travelled 
in Portugal and Spain. The examination of oriental mss, at the 
Kscurial Ic-d him to the- study of Aiaihic and determined his future 
career. In 1758 his father’.s death placed him in jicssession of the 
(-stale- of Kinnaircl. On the outbreak of war w-ith Spain in 1762 
he'sulimillc-d to the British Government a plan for an attack on 
I-'errol, which was not adopted hut which Ic-d to his ;ip[rointmen( 
as British consul at Algiers, with a commission to study (he 
ancient ruins in that country. In Aug. 1765, a successor in the 
(onsulate having arrived. Bruce began hi.s exfiloration of thc- 
Roman ruins in Barhary. Having examined many ruins in c-astern 
Algeria, he (ravelled from Tunis to Tri])C)li. and eventually reached 
Crete, and Syria, visiting Palmyra ancl Baalbek. 

In June 17()8 he arriv-ed at Alexandria, having resolved to en¬ 
deavour to discover the source of the Nile, which he- hc-lic-ved to 
rise in Abyssinia. After vi.siting Thelx-s he crossed the dc-sert to 
Kosst-ir, where he embarked in the; dress of a 'Turkish sailor. He 
reached Jidda in May 1760, and after some .stay in Arabia he 
recrossed the Red Sea and landed at Ma.s.saw-a, then in jiossession 
of the Turks, 011 Sept, icy He rc-achc-d Gondar, then the capital 
of Abyssinia, on Feb. 14, 1770, After two years in Abyssinia, on 
Nov. 74, 7770, he reached the long-sought source of the Blue Nile. 
Though adi77itting that (he White Nile was the larger stream, 
Bruce claimed that the Blue Nile was the Nile of the ancients and 
that he was thus the discoverer of its source. The claiiTi, however, 
was not well founded Nilu; Story of Discovery). Setting 
out from Gondar in Dec. i77L Bruce made his way, in spite of 
en'.crmous difticulties. by St-nnar to Nubia, being the first to trace 
the Blue Nile to its confluence with the White Nile. On Nov. 29, 

7772. he reached Aswan. Bruce returned to Cairo in January 

7773. and in March arrived in France, v'-here he was welcomed 

by Buffon and other sav,ni!s. He went to London in 1774. hut. 
offended by the incredulity with which his story was received, 
retired to his home at Kinnaird. In 1790 he published Travels to 
Discover the Source of the Nile in the Viars in f7ve 

octavo volumes, lavishly illustrated. Bruce died on April 27, 7794. 

He wrote an autobiography, i)art of which is printed in 
editions of his Travels published in 1805, and 1813. and accom- 
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panicd by a biographical notice by the editor, Alexander Murray. 
The best edition of the Travels is the third Of the abridg¬ 

ments the best is that of Major (afterwards Sir Francis,) Head, 
the author of a well-informed Life of Bnicc (1S30). The best 
account of Bruce's travels in Barbary is contained in Sir R. Lam¬ 
bert Playfair’s Travels in the Footsteps of Bruce (1877). 

BRUCE, MICHAEL ( 1746-1707), Scottish poet, was born 
at Kinnesswood, Kinross-shire, on IVIarch 27, 1746, the son of 
a weaver, and died at the age of 21 in his native place on July 
5, 1707. ilis parents gave him a good education and he attended 
four winter sessions at Edinburgh university. In 1766 he wrote 
his last and finest poem, “Elegy Written in Spring." 

His reputation has been .spread, first through sympathy for his 
early death and, secondl>’, through the alU'ged theft by John Logan 
((/.!'.) of several of his poems. Logan edited in 1770 Poems on 
Several Occasions, by Michael Bnicc, in which the “Ode to the 
Cuckoo" ai)i)carcd. In the preface he stated that “to make up 
a miscellany, some poems written by different authors are in¬ 
serted.’’ In a collection of his own poems in 1781, Logan printed 
the; “Ode to the Cuckoo’’ as his own. 

IliHi.iooRAi'iiY.—Additions to Poems on Several Occasions were made 
by Dr. M Kclvic in his iS,i7 cdi(if»n, w'ith a li.st ot the poems not 
])rinted in Logan’s selection and those that are lo.st. See the “Life" 
in Anderson’s British Poets (lyos); an admirable pai)er on Bruce in 
The Mirror (No. ,16, 1770), said to be by William Craig, one of the 
lords of session; The Poetical H'e/A’.v oj Michael Bnicc; leilh Lije and 
]Vritini;s (i 8 q, 0 , by William Steiihen, who, like Dr. A. B. Grosart. 
The IEerA:.s oj Michael Bruce (1805), adopts M’Kelvie’s view; and 
Life oj Michael Bruce, Poet oj Loch Leven, 'vith Vindication oj his 
Authorship oj the “Ode to the Cuckoo" and other Poems, etc. (1QO5), 
by James Mackenzie. 

BRUCE, STANLEY MELBOURNE (1883- ), Aus¬ 

tralian statesman, was born in Melbourne on April 15, 1883, and 
was educated at Melbourne grammar school, and i'rinity hall, 
(’ambridge. He was called to the bar by the Middle Temple in 
1007, but shortly afterwards he inherited a partnership in the Mel¬ 
bourne firm of merchants, I’aterson, Laing and Bruce. He was 
again in England when the W’orld War began, received a eomniis- 
.sion in the Royal Fusiliers, took j^art in the landing at Suvla bay 
emd was seriously wounded. Later he served in France, was again 
wounded, and in 1017, was invalided back to Australia. In that 
jTar, on the elevation of Sir William Ervine to the chief justiet'ship 
of Victoria, he was returned to the Cominonwealth Parliament for 
Flinders. Bruce’s political i^rogress was extraordinarily rapid. In 
1921 he represented Australia at the second Assembly of the 
League of Nations. Soon after, Bruce succeeded Sir Joseph 
Cook as treasurer in the cabinet hal by W. M. Flughes (1921-23). 
In this olfice, W'hich is second to that of the prime minister, 
Bruce’s knowh-dge of commerce and law proved extremely useful, 
and he soon built up a reputation as an essentially'S.anc and level¬ 
headed man of affairs rather than an orator or picturesque leader 
of men. These qualities uiipealed to a country burdened by heavy 
war debts and many problems arising out of the war. Bruce 
profited, loo, by the growing dislike of the National Party formed 
by Hughes during the war. In Feb. 1023 the tottering Hughes 
ministry fell, and Bruce, as the leader of the Liberal wing of the 
National Parly, succeeded in forming an alliance with the leader 
of the Country Party, J^r. Earle Page, who took office as treasurer. 
In 1925, a series of strikes led to a crisis in the shipping trade, 
and Bruce appealed to the country in a general election in Novem¬ 
ber. The result was a decisive triumph for Bruce, and a heavy 
defeat for the Labour Party. In imperial affairs he might be 
described in Bagehot’s phrase as an apostle of animated modera¬ 
tion, standing for as warm and do.se a relationship with Great 
Britain as is consistent with Australia's interests as a completely 
self-governing dominion. Under his leadership the Federal Parlia¬ 
ment maintained the customs iircference to British goods and 
agreed to a great migration scheme—though the fruits of this 
latter project were, owing to the difficulties of the states, rather 
disappointing; and at every opportunity, notably the Imperial 
Conferences in 1923 and 1926 {sec British Empire), he showed 
himself to be a staunch believer in the future of a British common¬ 
wealth of nations with Great Britain as its head. Bruce was 
prime minister until 1929. In 1933 he became High Commissioner 


for Australia in London; and in 1936 vva.s president of the Mon- 
treux conference which revised the Straits conveiuion. He was 
created a Companion of Honour, 1927 

BRUCH, MAX (i83S-i()2o), German com])oser, s<)n cu' a 
city official and grandson of the Evangelical cleric, Dr. Christian 
Bruch, was born at Cologne on Jan. 6, 1S3S, From his mother 
(mv Almenrader), a well-known musician of her time, hi' learnt 
the elements of music, and composition he .studied under Breideii- 
stcin at Bonn. He was a jirecocious child, and at 14 produced a 
symphony. In 1853 he gained the Mozart Sliiiendium of 400 
gulden per annum for four years at Fr.inkfuiT-on-Main. where 
he studied under Hiller, Reinecke and Breuning. From 1S58 to 
1861 he lived at Cologne, where Ills first opera (in one act), 
Scherz, List und Rachc, was produced in 185S. 

On his father’s death, in 1861, Bruch began a tour of .study at 
Berlin, Leipzig, Vienna. Munich, Dresden and Mannheim, where 
his opera. Lorelei (libretto by Gcibel), was brought out in ]8(>3. 
At Mannheim he lived till 1864, and there he wrote some of his 
lie.st-known works, including the beautiful Fritlijof {Seenen for 
male voices and orchestra). After ;i further period of travel he 
became musical-director at Coblenz (1865-67) and Hofkapell- 
mei.ster at Sondershausen (1S67-70). and then lived in Berlin 
(1871-73), where, he wrote his Odysseus, his first violin concerto 
and two symiihouies being composed at Sonder.shau.sen. After 
five years at Bonn (1873-78), during which he jiaid two ^'i.sits 
to England, Bruch, in 1878, liecarne conductor of the Stern Choral 
Union; and in 18S0 of the Liverjiool I’hiiharmonic. He remained 
in England for three years. In 1892 he was ajipointed director 
of the composition branch of the Berlin Hochschule. From i()io 
onwards he lived in retirement near Berlin, at Friedenau, where 
he died on Oct. 2, 1920. 

Though Bruch him.self regarded his works for choir with on he.s- 
tra as his most important contribution to music, and not without 
justification, since they are of notable excellence, his jiopuiar re])ii- 
tation re.sts on his supremely grateful and effective solo works for 
the violin and the violoncello, and it is jirohably by the.se that he 
will be longest remembered. Among them are the famous violin 
concerto in G minor (op. 26), which stands second only to Men¬ 
delssohn’s in mc'locliousiu'ss and charm, (he kom.iiue for violin 
and ordiestra (op. 42), the Kol Xidrei, variations for violoncello 
and orehe.stra (op. 47), and the Conzcrtstiick, for violin and 
orchestra (oj). 8.JL 

BRUCHSAL, a town of Germany, in the Land of Baden, 
14m. N.E. of Karbruhe, and an important junction where' the 
Sluttgart line diverges from the main Frankfurl-Basle railway, 
I’op. (1(939) 18,210. Bruch.sal (mentioned in 937 :\s Bruxoleejitn) 
was originally a royal villa bc'longing to the emiierors and Ger¬ 
man kings. (.Ii\c‘n to Otto, duke of Fr.inconia, in J002 it was in¬ 
herited by the cadet line of .‘sjH'yer, the ht'ad of which, the emperor 
Henry HI., gave it to the see of Speyer in 1095. I’vler s 
church was (he hurial-idace of the bi.shops, who.se .summer rc'.si- 
dcnce (now used as a prison) lies in the vicinily. In 1190 the 
bishops bought the Feg/ef (advocateship) from the rounis of 
Calw, and the place rapidly developed into a town. By the treiity 
of Luneville (1802) it was ceded, with other lands of the hi.shup- 
ric on (he right bank of the Rhinc^ to Baden. The J’c'asauts’ 
War during the Reformation period first broke out in Bruchsal. 
In 1676 and 16198 it w-as burnt by the French. Bruchsal manu¬ 
factures machinery, paper, soap, beer, wines and .spirits. 

BRUCINE, one of the alkaloids (c/.ii.) occurring with strych¬ 
nine (q.v.) in various species of Strychnos, c.^., in .S'. Niix vomica. 
{Sec Nux Vomica.) It has a bitter taste and its physiological 
action, when it is injected subcutaneously in animals, is similar 
to that produced by strychnine but much feebler; when admin¬ 
istered internally it has very little effect owing to the rapidity 
of its elimination. The method of extraction of brucine is the 
same as that for strychnine; the brucine crystallizes out when the 
mixture of alkaloids is washed with dilute alcohol. It is purified by 
recrystallization from water or alcohol. The crystals form mono¬ 
clinic prisms, losing their water (2 or 4 inolerules) at roo° C, 
and melting at 105®. Anhydrous brucine, (’MH2(i04N2, melts at 
178°, and IS laevorotatory in alcohol or chloroform. 
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BRUCITE, a rniiicr.'il consistinK of maKncsiuni hydroxide, 
and rrysiaiiizinc in the rhonriiiohefjral system. Jl was 
tirsi (ir.^( rihc-fl in im; "natii’e magnesia" from New Jersey by 
A. iJmcc. an Arneruan mineralo^isl, after whom the sjiecies was 
named lirutile is n.sually found as platy mas.ses, sometimes of 
t unsiderabli- .size, vNlii( h have a perfec I eleava^rc parallel to the sur¬ 
face of the plati s It is white, sometimes with a tinye of Krey, blue 
or Kreen varies Irorn transparent to Iran.slucent, and on the cleav- 
ajte .surlaies has a pronounced pearlv lustre. In jreneral appearance 
and soltne^s (II it is thus not unlike gypsum or talc, but it 

may fa readily distirvtiished irorn these by its optical character, 
beiny uniaxial with positic e Irirel nnyeinc. The s|)c< itic gravity is 
-! 40. 

liruule is generally .vMKiated with other mayiussian minerals, 
suih as inaynesite .ukI dolomite, .and is commonly touinl in s<Tpen- 
tine, or .somel iriKS a.-' .small si alt.-s in phyllites and crystalline 
sdiisis; it has also betm observed in metamorphosed maynesian 
limestone, sm.h a.s the rock known as pred.uzite from fnalazzo in 
Tirol. (L. J. S.) 

BRUCKER, JOHANN JAKOB (1000-17701, German 

historian of philosojrhy, born at AuysburK on Jan. 2.?, 1O06. died 
there on \ov. .:t), 1770. He was educated at the University of 
Jena, lit 17 Ik; became parish minister of Kaufbenrem, In 
I 7.; I be wai.s inc'ited to Auysbury as pastor and senior minister of 
the clmrt h of .Si, L Irit h. Mis chief work, ULstoria ('rilira Philos- 
of>liiiu\ apjieared at ia-ipziy (5 cols. 1742-44). Owiny to its 
ample- (olleclioti of material ils .su« < e.ss wms such that a new edi¬ 
tion was publishtal in six volumes (170('>-{)7; EriKlish lran». by \Y. 
Knlield, i7t)t ). He superinten(](;d an (‘dition of Luther's transla¬ 
tion of the 01(1 and New 'I'eslanient, with a commentary extracted 
Irorn the ^v^itin|.7,^ of the lanyli-h thfoloyians (Leipzig, 175S-70, 
completed by \V. .\. 'I'eHer;. 

BRUCKNER, ANTON ( iS.-’i-iSon). Austrian musical 
((tmposer, was burn on Sejit. 4 1.8,’4, at Ansfedde-n in Upper 

Austria lb* .sijcressfiilly (ompeted fur the organist ship for Linz 
(athedr.il in iSs^ In 1S07 he siitK-eded his former mast(*r of 
counterpoint Secliter, a.^ oryanist of the Ilofluifollt' in \ienna. 
and also bet ;mie professor in the conservalorium. Tn 1875 he 
was ai»j>oinled to a leilureship in the university. He made n 
yreal impre.^sion by bis extemporizations on the oryan. and bis 
;uc(ess in an otyan compeiilioii at Nancy in fS6o Ic'd to his 
pl.iyiny in Paris and Londiui ( Ax recitals at the Albert hall. iSjr). 
His permanent reputation, bowc-ver, rests on hi.s compositions. 

At tirst clmrch nitisit was the medium in which he best ex¬ 
pressed himself, AIvvavs biimldy oliedient to his pric-st, and iicn-er 
at ease nmony ini ellec uials and nu n of thc^ w'ovld, he developed 
his t.alent in the com))osilion of masses and other choral works 
(hat m.irk the not unworthy dose of a da.s.sical dhoiiyh provin- 
cially dassii.d) epot h in N'iennese church music—the church 
music that (oulcl not diyest IJeethov'cn, thouyh it was not uncon- 
yeni.d to Sdmberl. 'I'lie instrunu-nlal music of Bruckner’s first 
period i.s so uiuanith that its disinterment i.s an e.xtraordinary 
tribute to the triumph of his latc-r symphonies. His Mass in F 
minor, written in iSoS. seems in comparison with his first sym¬ 
phony (produced in that yc-ar) like a metropolitan bishop com- 
liarcnl with Dominie Samjtson. But by 18S4 (when he had .settled 
in N'ienna) the ['osition is rever.secl. The grand 7'e Drum (1S84- 
84) has OIK' or twet l.ipses into a style fairly describablc as paro¬ 
died. and seems to belong to .1 mnch more primitive art than 
ttie sixth sxanphonv, which w.is linished in 1881. The. seventh 
symphony, ^^ni^h;.'d while the Tc D< uin was in hand, cjuotc-s the 
‘‘mu; conjniuiiir in a,‘ifr}iuni” in its slow movement, an elegy 
on the de.ith of Wagner, 'riu; effect is almost as if the Wagner 
of were to ipuKe not [.oJicn^rin (a.s he docs) but Rienzi. 

Bruckner, in the' last months of his life, feeling unable to W’ritc 
a finale to his ninth .synnihony, expressed the wish that this Te 
Dciini should be performed in that position. Apart from the 
fact that Bruckner’s ninth symphony ha.s enough naively provoc- 
,(tive resemblances to Beethoven's without the crowning exter¬ 
nal feature of a choral finale, conductors who seriously appreciate 
Bruckner’s art find abundant reason for not carrying out this 
wi.sh; (he discrepancy of styles is gro(esc|ue. Vet tlie 7'c Drum 


is a fine work with a sledge-hammer Handelian power, alternating 
with pious meditative pa.ssages which have nothing in common 
with it.s few lapses into provnnciality. 

Nevertheless, Bruckner the Wagnerian symphonist is a com¬ 
poser remarkably different from Bruckner the writer of church 
music; even though he dedicates his ninth symphony an mcinen 
lichen Goit the musical .‘lources of his inspiration are two, or 
rather twin; the opening of Beethoven’s ninth symphony and 
the openings and cre.scendos of Wagner’s These "lapidary” 

materials (as Bruckner’s partisans aptly called them) Bruckner 
build.s into forms quite uncritically taken over from classical tra¬ 
dition, with re.sulls that blind many critics to the grandeur of 
style. But the reputation of Bruckner’s symphonies has survived 
the hostilities jirovoked by his position as .symphonic stalking- 
horse for the Wagnerians. (I). F. T.; X.) 

BRUEGEL (or Brulcull), PIETER, Flemish ])aiii(er 
(1525?-!569), the son of a peasant of Bruegel, near Breda, was 
(aught by Koek, whose dtiughter hi' married. He spent some time 
in 1 ‘ranee and lUly. and then went to Antweri>. where he was 
elected into the Academy in 1551. He finally settled at Bruss('ls 
and died there on Sejit. 5, 1560. The subjects of bis pictures are 
chiefly humorous figures, like those of D. Teniers; and if he lacks 
the delicate toui-h and silvery dearness of that master, he ha.s 
abundant spirit and comic [lower. 

The best collection of Bruegi'l’s work is in the Vienna gallery, 
but there is an e.xcellenl e.xamplc, “The Adoration of the Kings.” 
in (he National Gallery, London, Sir Charles Holmes {National 
Gallery, vol, ii.) observes that Bruegel [lointcd the way to a 
more rapid and fluent brushwork, and i.s the connecting link 
between (be early Netherlandish painters and the ey)Och of 
Rubens, Van Dyck and Jordaens. 

His son J’lLTEK, the younger (1564-1647). known as "Hell'’ 
Bruegel, was born in Brussels and died at An(weri), w'here his 
‘Christ bearing the Cross” is in the museum. 

Another son, Jan (i5b<S-]625 ), known as "Velvet” Bruegel, 
born at Bru.ssels, first painted flowers and fruits, and afterwards 
landscapes and sea-pieccs. Rubens made u.se of him in the land- 
stajie part of several of his small pictures—t>uch as his "\A’i- 
tumnus and romona,” the "Satyr vievcing the Sleeping Nymph.” 
and the "Terrestrial Paradise.” 

See Van Ba.stelaer and de Loo, Pieter Brueghel I'auekn, sa vie el 

It oeuvre (1905-07). 

BRUGES (FI emish Prngiy, a name signifying the bridge or 
|)Iace of bridges) is situated on low-lying ground in the north- 
cast of the Belgi.in province of West Flanders of which it is the 
apital. Pop. (i<)3C)) 51,827. It is aliout 6 mi. from the coast, to 
which it is connected at Zeebrugge and Blankenberglie by a sorii's 
of canals. Brutes is .said to have been a city in the 7th century, 
and the name Flanders was originally applied to it and not to tlie 
district. Baldwin JL, count of Flanders, fortified it and made it 
his chief residence. Before 1180 Bruges was thi* recognized cap- 
tal of Flanders and the new counts were protlaimed on the 
Vrijdagmarkt, near the [iresi'iit railway station. .After 1180 
(he premier position was assumed b>' Ghent, but until acces.s b\’ 
sea was stopped by the .silting up of the Zwvn, which was com¬ 
plete by the year 14Q0, Bruges was the equal in wealth and power 
of its neighbour. Bruges was a member of the Hanseatic League 
and did a considerable trade in wool, especially with England. Tn 
the i4lh century it was the northern counterpart of V'enice and 
.is hourse regulated the rate of exchange in Eurojic. Bruges was 
again imiiortant during the i6th century when Spain’s increasing 
trade with the New World demanded that she should have a 
market in “the main street” of European commerce. The cathe¬ 
dral of St. Sauveur and the church of Notre-Damc, both speci¬ 
mens of early Pointed Gothic, dale from the 13th and 14th cen¬ 
turies. The cathedral was much injured by fire in 1839. The 
church of Notre-Dame contains a fine De Crax’er (“The Adora¬ 
tion of the Magi”), and Michelangelo’s marble group of the 
“Virgin and Child.” The hospital of St. John contains the chief 
wor^ of Memling, including the famous reliquary' of St. Ursula. 
The market-hall was built in 1561-66 including portions of an 
! older building. The belfry which rises in the centre of the faijadc 



BRUGSCH 

dates from the end of the 13th tcntuiy and has long been famous 
for its chime of hells. 

The town hall is Gothic and was begun about 1376. The 
Chapel of the Holy Blood has two stories, the lower dating from 
T150, while the upper was rebuilt in the 15th century, and there 
is a rich Flamboyant entrance with a stairway (1533). St. 
Jacques’ church is i3lh century, but has extensive additions of 
the close of the 15th and 17th centuries. The Law Courts, of 
the i8lh century, on (he site of the House of the Franc, con¬ 
tain a tine carved chimney-piece (1330). The house is supposed 
to have formed pari of the residence of the counts of Flanders. 
The museum contains a representative gallery of early Flemi.sh 
paintings. 

Of the old fortifications three gates remain. The centuries 
following (he struggle with Spain w(Te times of trade depression 
for Bruges as well as for the re.st of Belgium and Bruges lived 
on its past. At the end of the igth century a great impetus was 
given to tlie trade of the city by the construction of new docks 
communicating with the sea by a canal 23ft. deep and by the 
general improvement of transport between the town and Zee- 
brugge during World War I. Bruges was distant some 20 mi. 
behind the German front at Dixmude and with the growth of 
submarine warfare and the abandonment of Ostend as a naval 
bast; it became a centre for assembling j)arts of submarines. By 
the spring of 1918 the various docks and concrete shelters could 
accommodate 35 destroyers and about 30 submarines. Little 
material damage was done to the town, except to the canal docks 
where enoniious numbers of bomlis were dropped. The town was 
in German occupation during both World War I and World War 
II. 

The manufacture of lace glvi's employment to a great many 
persons in the town, and horticulture is carried on extensively in 
the suburbs. Commercial activity has been a.ssisted by the new 
ship-canal to Zeelirugge and by direct sleam.ship service from 
Hull to Bruges, The exjjorts arc iron, macadam, coke and patent 
fuel, while nitrates, timber and coal are imported. 

BRUGSCH, HEINRICH KARL (1827-1804). German 
Egyptologist. He was sent to Egypt by the F’russian Government 
in 1853, where he met Marietle. He then W'orked in the Berlin 
museum. In tSoo he was sent to Persia; in 1864 he was consul 
at Cairo, and in i86S he was professor at Gottingen. On the 
foundation by the khedivc of the Cairo .school of Egyptology 
(1870) he was appointed director, a post he held for nine years. 
He then returned to live in Germany, frequently visiting Egypt 
until his death. Brugseh’s .services to Egyptology are most im¬ 
portant, particularly in the decipherment of demotic and the 
making of a vast hicroglyphic-dcmotic dictionary (1867-82). 

BiuiJOGRAriiY. — Sec H. Brugseh, Mrin Lchen nnd mein Wandern; 
also article on Egypt; Language and Writing. 

BRUHL, HEINRICH, Count \t)N (1700-1763), German 
statesman at the court of Saxony, was born on Aug. 13, 1700. 
He was placed as page with the dowager duchess of Wcissenfels, 
and then at the court of Frederick Augustus the Strong, elector 
of Saxony and king of Poland. Briihl, who began as page and 
chamberlain, was largely employed in procuring money for his 
master. He was succes.sively chief receiver of taxes and minister 
for the interior in 1731. During the whole of the thirty years of 
the reign of Frederick Augustus II. he was the real inspircr of 
his master and the practical chief of the Saxon court. After 173S 
he was in effect sole minister. The title of prime minister was 
created for him in 1746. Briihl must therefore be held wholly 
responsible for the ruinous policy which destroyed the position 
of Saxony in Germany between 1733 and 1763. His indiscretion 
was repeatedly respoiusible for the king of Prussia’s discoveries of 
the plans laid against him. But the confidence of his master sur¬ 
vived the Ignominious flight into Bohemia, into which he was 
trapped by Briihl at the time of the battle of Kesseldorf, and 
all the miseries of the Seven Years’ War. The favourite abused 
the confidence of his master shamelessly. Not content with the 
67,000 halers a month which he drew as salary for his innumerable 
offices, Briihl abstracted more than five million halers of public 
money for his private use, and left a fortune of li million ^lers. 


—BRUNCK ’83 

He died on Oct. 28, 1763, having survived his master only a few 
weeks. 

His youngest son, Haws Moriiz von Bkviil td. isi i >, was, 
before the Revolution of 1789, a colonel in the Freiuli service, 
and afterwards general in.spector of roads in Brandenburg and 
Pomerania. His son, Kakl Friedrich Moriiz ]'\ri, \i).n Bki hl 
(1772-1837). the friend of Goethe, was inleiulant-general of the 
Prussian royal theatres, and in 1830 he was appointed intendant- 
general of the royal museums. 

See J. G. 11 . V'On Justi, Leben und Charaktrr des Cxife)! von Hruhl 
(Gottingen. 1700-01). 

BRUHL, a town in Rhenish Prus.sia, south of (.'oingne. Pop 
(1939) 23.973. It is a centre for lignite and bri(,|uette and sub¬ 
sidiary industries, and also a resort for the pco])le of Cologne, 
with a palace (1728) in beautiful grounds. 

BRUMAIRE, the name of the second month in the repub¬ 
lican calendar which was established in France b>’ a ilecree of the 
National Convention on Oct. 5 in the year IF (i7()3), completed 
with regard to nomenclature by Fabrc d'Lglanline, and promul¬ 
gated in its new form on the 4th of Frimaire in the year 11 . 
(Nov. 24 1793). The month of Brumaire began on (he day which 
corre.sjionded. according to (he year, to Oct. 22 or 33 of the old 
calendar, and ended on Nov. 20 or 21. Its name alludes to the 
fogs and mists frequent at that time of the year. 

On the republican calendar, see G. Villain, “Le Calcnclrier rejiubli- 
cain,” in La Revolution fran(;ai.sc for 1884-S5. 

BRUMMAGEM is an old local form of “Birmingham." The 
name was first applied to a counterfeit coin made in the city of 
Birmingham, England, in the 17th century, and later to the plated 
and imitation articles made there; heme cheap, showy or tawdry. 
The name was used of the supporters of the lixclusion Bill in 1680, 
with the meaning of “sham Protestant." Similarly the Tory op* 
ponent.s of (he Bill were nicknamed “Anti-Birminghams” or 
“Anti-Brummagems." 

BRUMMELL, GEORGE BRYAN (i77«“i«4ob English 
man of fashion, known as ‘‘Beau Bkummell," was born in Lon¬ 
don on June 7. 17:^. His father was private secretary to Lord 
North from 1770 to 1782, and subsequently high sherill of Berk¬ 
shire; his grandfather was a shopkeeper in the parish of St. James, 
who let lodgings to the aristocracy. From his early years George 
Brummell paid great attention to his dress. At Eton, where he 
was sent to school in 1700, and w'as extremely pojjular, he was 
knowm as Buck Brummell, and at Oxford, where he s])ent a brief 
period as an undergraduate at Oriel college, he preserved this 
reputation, and added to it that of a wit. He returned to London, 
where the prince of Wales (afterwards George I\^), to whom hi“ 
had been presented at Eton, gave him a (omifiission in his own 
regiment (1794). Brummell soon became intimate with hi.s 
patron, and in 1798, having then reached the rank of captain, he 
left the service, and next year succeeded to a fortune of about 
£30,000. Setting up a bachelor establishment in Mayfair, he be¬ 
came, thanks to the prince of Wales's friendship and hi.s own good 
taste in dress, the recognized arbiter elegatitiarum. For a time his 
sway was undisputed. But eventually gambling and extravagance 
exhausted his fortune, while his longue proved too sharp for his 
royal patron. They quarredled, and, though for a time Brummell 
continued to hold his place in society, his popularity began to 
decline. In 1816 he fled to Calais to avoid his creditors. There 
he struggled on for 14 years, always hopelessly in debt. From 1830 
to 1832 he was British consul at (jaen. In 1835 he was imprisoned 
for debt, but his friends once more aime to the re.^cue, and pro¬ 
vided him with a small income. He had now lost all his interest 
in dress; hks personal appearance was slovenly and dirty. In 
1837, after two attacks of paralysis, shelter was found for him in 
the charitable asylum of Bon Sauveur, Caen, where he died on 
March 30, 1&40. 

See Capt. William Jesse, Life of Brummell (1844, rev. ed. i886); 
Percy H. Fitzgerald, Life of George IV. (1881) ; R. Boutet de Monvel, 
Beau Brummel (trans. 1908) ; Lewis Melville, Beau Brummel, His 
Life and Letters (1024). 

BRUNCK, RICHARD FRANCOIS PHILIPPE (1729- 
1803), prcncli classical scholar, was born al Strasbourg, Dec. 30 
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BRUNDISIUM--BRUNEI 


'!»<■«) Jiin** I1H03. H(‘ v,':ts ii military commissary 
(iuririR the Seven \'tars’ War; and at the outfjreak of the French 
Revolution was iin[)risf)ned. In i;;.’-;') he edited the Anthnlo^ia 
(jniccd or Analid Id veti rmn Poi tarmn (trurcorum. Where it 
seemed to liim that an obscure passaf^e mi^thl be marie inlelli^itible 
by a ( han^te ol he made the alteration, whether the new 

readint' were supported by manuscript authority or nrjt. 

Other works irn lufle; laditions fjf Anacreon ('177S), plays of 
Aeschylus and I'airipides, Apollonius Rhodius ('17H0), Aristoph¬ 
anes, with an excellent Latin translation (1781-S3), (Aiomiri 
l‘tn-tdi' Cirdtdi (17S+), Sopho< les ( I 7.S(, ) with Latin translation 
(his best work), etlitioiis ol V'iiatil (1785), I’lautus (178S) and 
'I’erencc- ( 1 7c;7 ). 

.Sec Saiidv' ., 7 /e./, nj ClasAcal ScItulurAtip (igoH), vol. ii. p. 395;. 

BRUNDISIUM (mocl. Rkindist, c/.t.), an important harbour 
terwn of {'al.abria (in the ancient sense), Italy, on the east-south¬ 
east co.ast. d'he name is said to mc-an “stap’s hesad" irr the Mes- 
sapian dialec I, in cdlusion to the sh.ipe of the harimur. Fertile land 
made it the thief Mes^;lpian city; it Irtaamc Rom.in after the 
con(|uest of the Salient ini in 2fj0 n c. The Romans founded a 
colony there in a.) 7 B f , ancl the \'ia .Appia was ])erhaps extended 
throuph T.irentum as far as lirundisium at this periocl. After the 
Funic wars it became the chief point of embarkation for (jrc'ece 
and the F.ist, via Dyrrachium or C'orcyra, and was made a free 
port by Sulla. It suitered, however, from a siepe conducted lyv 
Caesar in .|o 11 f. and was apain attacked in .^2 and 40 ir.c-. A’irpil 
(lied here in K) tie. on his return from (Irc'ece. Trajan constructed 
the \'ia 'rr;tjan;i, a more direct, route from Henevontum to Rrun- 
disium. An ancient column hjft. in heupht, with an ornate capital, 
still .sl.inds, ancl near it is the base of another, the column it.self 
havinp bc'cn remcjvcal to Lcace. 'I'hc'y arc' said to mark the end of 
the V'i.i Apjna. 

BRUNE, GUILLAUME MARIE ANNE (i 7 b 3 -iHr 5 ), 

m.irsh.'d of Frame, the .son of an acKocab', was born at Brives- 
!a-(laillarclc- (('orrc'v.e ), on March i,p 1763. ile was a member 
of the Cordeliers' club, and was apixcintcal in 17CJ3 to a suicerior 
command in the army direc t from civil Iifc3> In i 7C)() he fouphi 
under Bon.iparte in Italy, ancl was promoted peneral of division. 
In 1798 he commanded the h'renc h army which crccupied Sw'itzer- 
land, .and in i7()0 the,* I'rcaich troops in Holland when he de¬ 
fended Amsterdam tip.iinst the Anplo-Russian exj)eciition under 
the duke' of N'ork. In 1S07 Brune, who had beam promotcal 
marsh.al in 1S04, hcdcl a comm.ind in north Cermany, but he was 
not afterwards employc'd durinp the I'irst Empire. As com- 
manclc'r of the army of tlie \’ar in 1.815 he defended the south 
of France apainsl the Austrians, and was murdered at Avignon 
on A up. 2 1.815. 

Sfi' F. Mannniton, Lc Duirnlml firinir (icioo); J. K. (lachot, Les 
cdtnpin'dX'' c/c jyod, Brune in Jlolldnde (iqoc>) ; F. F. Vermcal de 
Cone hard, I'.tudes hi.sturiqites sur le Afiinh lud Brune (ic^iS). 

BRUNEAU, ALFRED ( 1857-1Q34), FTench musical com¬ 
poser. was born in J’aris on March 3, 1H57, and was educated 
at the Faris conservatoire, where he pained the 2nd Grand ITLx 
for composition. He placed the violoncello in Fasdeloufi’s orches¬ 
tra, and soon began to com))ose. In i.S.S.j his Oiivrrturc hrroiquc 
was [X'rformed ancl this was followed lyv the choral symphoni(‘s, 
Leda (iSS.G, Lc; Btdlc an Bots Dormant (1886) and Beutki’silec. 
Hut it is as a dramatic com|)oser that Bruneau is best known. In 
1S87 his first opc-ra, Kerim, was produced and in i8qi came his 
successful opera Le Revr. with a libretto founded on Zola's story. 
This ojicra, a work of striking oripin;dity and power, may be said 
to have intluenced to a great extent the subsequent development 
of (he modern I'rench school. Another subject from Zola resulted 
in the opera L'attoque dii Moulin (iScj.t) and thereafter Zola 
himself commenced to wriie libretti expressly for Bruneau. They 
produced together Messidor (181J7'), UOuragan (igoi) and L’En- 
font Koi (1005). After Zola's death Bruneau continued to draw- 
on his works, making his own adafitations. Among Bruneau’s 
other comjiositions may be mentioned his Requiem (iSq 6), a 
notable- work, and his two collections of songs, Lieds de France 
and Chiinsons i) Danser. Although Lc Rrve greatly divided criti¬ 
cal o|union at first, its merits subsequently won general recogni¬ 


tion. no less api)lying to L'At toque du Moulin, one of the most 
powerful and effective war operas ever written. Bruneau, who 
I was awarded the Decoration of the Legion d'Honneur in 1895, 
j has written admirably on his art and was one of the foremost of 
! French musical critics. 


See Octave ScirtS Mude/ens /ran^ais d'aujourd’ftui (1911) and 
.Arthur Hervey, Alfred Bruneau (1907). 


BRUNEI, a British protected state, occupied by Japan in 
Dec. 1941, on the northwestern coast of Bortum, between 4"’ 2' 
and 5" 3' N. and 114 4' and 115“ 22' E. It is hounded on every 
side by the protectorate of Sarawak {q.v.). Its territory was 
reduced by succe.s.sive tr.insfers to Sarawak. Area 2,226 sq.mi.; 
pop. (1931) 30.135 <60 Europeans), 39,000 (cst. of T939). The 
capital is Brunei, nine miles from the mouth of the river of the 
.>ame n.ime and 758 n.iulical miles from Singapon*. 

.Sultan Ahmed Tajudin Akhazul Khairi Wad-din became ruler 
in 1924. After ic;o6 actual governing authority was in the hands 
of a British resident, the constitutional authority being the sultan 
in council. The council consisted of nine members, of whom the 
British resident was one. The resident at the time of the Japanese 
invasion was Major E. E. FeiigilU’. 

It w.is an established rule of administration in Brunei that 
the resident should be .1 member of the Malavan civil service. 
I'he heads of the f)olire. .igriculture, forestry, medic’al and public 
works departments were European officers of the same service. 

I'he principal products of Brunei are crude oil, rubber, sago and 
mangrove extract. Revenue in 1940 was 1181,574, exjxMiditurc 
was 1170,587. Imports were valued at 1453,502. exjiorts at 
ii,1 22,680. Free education in the M.day vernacular language 
was provided in state schools, 'I'he police force consisted in i')4i 
of 87 noncomini.ssioned oflicers and men. There was a govern¬ 
ment hospital at Brunei and a hosjiiial maintained by the Malayan 
Fetroleum company at Kuala Belait. Travelling dispensaries 
heliH'd to serve the n(‘(‘ds of the couniry districts. There is a 
central wireless station at Brunei. In normal times there is a 
weekly steam.ship service lietween the port of Labuan and Singa- 
I)ore. The administration of Brunei is similar to that of tlie Ln- 
federated Malay States. 

The climate of Brunei is typically tropical, hot and moist in 
the da>time with cool nights. The bulk of the population lives 
in and about the capital (po]). est. 1937, 10,453), which is situ¬ 
ated on the river, with a background of cleared hills and forest- 
covered heights in the distance. A picturesejue fetiture of the 
city of Brunei is that many houses are built over the river, rest¬ 
ing on .suiiports of nibong palm, which resist the action of the 
water for some years. 

The natives of Brunei f.'ill under .several racial and tribal classi¬ 
fications and include Mala>s, Kadayans, Orang Bukits and a few 
Muruls. The sultan under British rule received an allowance of 
12,000 Straits dollars (normally a little over $6,000 U S.) from 
state funds, and each of his principal ministers received an al¬ 
lowance of 6,000 Straits dollars. The principal imports of the 
sultanate ordinarily are rice, tobacco, piece goods, sugar and 
kero.senc. Some of the natives are skilled handicraft workers, the 
men being ex{.K'r( in the manufacture of brass articles, while the 
women specialize in the making of cloth, interwoven and embroi¬ 
dered with gold thread. (W. H. Cii.) 

The history of this ancient and decaying sultanate is of some 
interest. Brunei, or, as it is called by the natives Bruni or Darul- 
Salam (city of peace), possesses an historic tablet of stone upon 
which, in a. 11. 1221 (1804), was engraved in Malay characters 
the genealogy of the sovereigns who have ruled over the country. 
The book of descent is k('pt in the palace by the sultan. The 
other heirlooms, which are also kept in the sultan’s palace, and 
descend to each sultan in (urn, arc the “Nobab Nagara” (two 
royal drums) from Johore and Mcnang-Rahau, and the “Gunta 
.Alamat” (bells of emblem), the gift of Sultan Bahkei of Johore or 
Malacca. The first sultan of Brunei was Alak-ber-Tata, w'ho was prob- 
a!>ly of Bisaya stock, and governed the cxiuntry before the introduction 
of Islam, in the 15th century. He assumed the name of Mohammed on 
his conversion to Islam, which w^as brought about during a visit to the 
Malay Peninsula. Brunei at this time was a dependency of Majapahit 
(Java), and paid a yearly tribute of a jar of arcca juice of no mone¬ 
tary value. The Hindu kingdom of Majapahit was destroyed by the 
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Mohammedans in 1478, and Brunei is mentioned in the history of Java 
as one ol the countries conquered by Adaya Mineral, the general of 
Angka Wijaya. Sultan Berkal, an Arab sherit of high rank, from the 
lountry of Taif in Arabia, who had married a niece of Alak-bei-Tata, 
Iniilt a large mosque and enforced Mohammedan law, and with the 
assistance of the Chinese built the stone wall (which is still in 
existence between the islands of Kaya (Jrang and Chermin), by sink¬ 
ing 40 junks filled with rock across the mouth of the Brunei river. 
Thus work was completed belore the arrival of Pigafetta in 15.11. In 
the reign of Sultan Bulkeiah Magellan's squadron anchored off the 
mouth of Brunei river in .\ugust 1521, and Pigafetta makes mention 
of the splendid court and the imperial magnilicencc of the Borneo 
capital. Sultan Bulkeiah was otherwise known as Nakoda Ragam; he 
was the greatest warrior oi Brunei and made military expeditions to 
Java, Malacca, Luzon and all the coasts of Borneo. His tomb, which 
is handsomely built of stone, is still to be seen in Brunei, and is con- 
stantl> visited by Mala>s. who leave money and various articles on 
the tomb as offerings to his memory. Others, again, come and lake 
away anything they can find, which they keep as charms and memen¬ 
toes. The Sjianiards cajitured Brunei in 35H0, the reigning sultan and 
his court retiring to Suai in the Baram district. The invaders were 
compelled to evacuate the place, however. Brunei’s golden age was 
nevertheless at an end. The East India Company started a factory in 
the town in the i8th c('ntury, but commerce had already decayed and 
the establishment was abandoned. In the early part of the igth cen¬ 
tury Brunei was hut a nsort for pirates and a market for the slave 
trade. Huring the ’forties Admiral (then Captain) Keppel and other 
officers of the British navy suppressed piracy in the neighbourhood. 
Sarawak (q.v.) was handl'd over to Raja Brooke, and, after the cap¬ 
ture and temporary occupation of Brunei by Sir Thomas Cochrane, 
Labuan was ceded to the British empire. From this island it was 
jiossible to exi'icise a certain control over the townspeople, and a 
consul was stationed there to w^atch affairs. In 1SS8 Brunei was 
placed under British protection. On January 2, iqo6, a treaty was 
made whereby the Sultan agreed to hand over the administration to a 
British resident. Brunei, with Labuan, thus became a part of the 
British Empire, much in the position of an unfederateil Malay State. 

As Brunei had no military establishment, it fell an easy prey to the 
Japane.se sweep southward in the first weeks of the war that began 
with the attack on Pearl Harbor. The British officials who did not 
e.scape w'ore interned; the sultan apparently remained approximately 
in his old status as a inippet ruler. 

BiuLiouRArtrY.—.SVc .Sir Hugh Low, Srlt’silah (Book of the Descent) 
of the Rojos of Brunei; Journal of the Straits Branch of the Royal 
Asiatic Society, J une iScSo, (C. H.; E. S.; X.) 

BRUNEL, ISAMBARD KINGDOM (1806-1850), Eng¬ 
lish engineer, the designer of the first transatlantic steamer, only 
son of Sir M. I. Brunei, was born at I’ortsmoulh on April q, 1806. 
At 14 he was sent to Ikiris, to study at the College Henri Quatre. 
In iS-'j he entered his father’s office as assistant-engineer, 
just at the time when the project of the Thames tunnel was 
beginning to take .shape; and from 1825, when the work was 
begun, till 182S, when it was .stopped by an irruption of the 
river, he was both nominal and actual resident engineer. He de¬ 
signed (1831) the suspension bridge over the Avon at Clifton, 
which was not completed until 1864, and in 1841-45, built the 
old Hungerford su.spen.sion britlge (London), displaced in 1862 
by the Charing Cross railway bridge. 

In March 1833 Brunei, at the age of twenty-seven, was ap¬ 
pointed engineer of the newly-projected Great Western railway. 
The famous “battle of the gauges” arose out of his introduction 
of the broad (7ft.) gauge on that line. The last and greatest of 
Brunei’s railway works was the Royal Albert bridge over the 
river Tamar at Saltash, constructed between 1853 1S59. 

Brunei took a leading part in the systematic development of 
ocean steam navigation. As early as October 1835 he had sug¬ 
gested to the directors of the Great Western railway, that they 
should “make it longer, and have a steamboat to go from Bri.stol 
to New York, and call it the Great Western.” The project was 
then taken up and the “Great Western” steamship designed by 
Brunei, and built (1838) at Bristol under his superintendence, 
was the first steamship built to make regular voyages across the 
Atlantic. He then designed the “Great Britain,” which was the 
first large iron steamship, the largest ship afloat at that time, and 
the first large ship in which the screw-propeller was used. She 
made her first voyage from Liverpool to New York in 1845. 
Brunei’s conception of a “great ship” was realized in the gigantic 
vessel, the “Great Eastern,” put afloat on Jan. 31, 1858, but her 
engineer, overworked and worn out with worry, broke down and 
did not see her begin her first voyage on Sept. 7, 1859. On Sept. 


15 he died at his house in Westminster. 

Brunei was employed in the construction of many docks and 
piers, as at Monkwcarmoulh, Bristol, riymouth, Briton Terry, 
Brentford and Milford Haven. He was a /.ealmis iiromoter of 
the Great Exhibition of 1S51. and was a meinl'er of tlie com¬ 
mittee on the section of machinery and of the building committee. 
He paid much attention to the imiirovement of large guns, and 
designed a floating gun-carriage for the attack on Kronstadt in 
(he Russian War (1854); he also designed and superintended 
the construction of the hospital buildings at Erenkeui on the 
Dardanelles (1855). 

See The Life of I. K. Brunei, C.E. (1870), by liis sun, Isainliard 
Brunei. 

BRUNEL, SIR MARC ISAMBARD (iS4Q). in- 

ventor and engineer, was born at H;ic(iuevilli;. Normandy, on 
April 25, 1760. He .served for six years in (he navy. Wlien his 
ship was paid off in 1702 and he returned to Frame, he found 
the Revolution at its height, and owing to his pronounced royalist 
opinions he was obliged to leave the country. Reaching New 
York in Sept. 1793 he began to practise as an architect and civil 
engitu'er. He designed and superintendi'd the, construction of 
(he Bowery theatre, New York, burnt down in 1821, He litteci 
no\el and ingenious machinery in the arsenal and cannon factory 
which he was commis.sioned to erect in New ^’ork. In 1799 he 
.sailed for England to submit to the Briti.sh government his 
plans for the mechanical production of shijis’ blocks in substi¬ 
tution for the manual jirocesses then employed. After the usual 
difficulties and delays his proposals were adojited, largely through 
the recommendation of Sir Samuel Bentham, and about 1S03 the 
erection of his machines was begun at I’orlsmoulh dockyard. 
They formed one of the earliest examples of a complete lange 
of machine tools, each yierforrning its part in a long series of 
operations. Brunei devi.scd imitroved machines for sawing and 
hemding timber, and in the years 18 ti and 1812 he was cinplo>'e(l 
by the government in erecting saw-mills at Woolwiih and 
C'halham. He also interested himself in steam navigation on the 
'Fhames between London and Ram.sgale, and spent mm h time 
and money in an attemiiL to use licjurlied gases as a source of 
motive-jiower. His round slocking-franie or tricotettr w;is jiat- 
ented in 18lO, and among his other inventions were machines for 
winding cotton-thread into balls, for copying drawings, for making 
small wooden boxes such as are used by druggists, and for the 
manufacture of nails, together with processes of yireparing tinfoil 
for decorative purposes and improvements in stereotype jilales 
for printing. 

In 1821 he had financial dilficultie.s and wa.s thrown into [irison 
for debt, only regaining his freedom through a grant of £5,000 
which his friends obtained for him from the goxernnunt. In 
1820 he had prepared plans of bridges for erection in Rouen and 
St. Petersburg and in the island of Bourbon. In 1S23 he designed 
swing-bridges, and in 1826 floating landing-stages, for the port 
of Liverpool. A company was formed in 1824 to carry out his 
scheme for boring a tunnel under the Thames between \Va|)ping 
and Rotherhithe. The work was completed in 1843. Brunei died 
in London on Dec. 12, 1849. He received the order of the Legion 
of Honour in 1829 and was knighted in 1841. 

See Richard Beamish, Memoirs of Sir Marc Isambard Brunei (1862). 

BRUNELLESCHI or BRUNELLESCO, FILIPPO 

(i 377“I446), Italian architect, the reviver of the Roman or 
Classic style, was bom at Florence in 1377. His father, a notary, 
observing the boy’s talent for all sorts of mechanism, jilau'd him 
in the gild of goldsmiths. Filippo quickly perfected himself in 
the knowledge of sculpture, persiiective and geometry. In 1401 
he was one of the competitors for the design of the gates of the 
baptistery of San Giovanni. He was un.successful, though his 
work obtained praise, and he soon afterwards set out for Rome. 
He studied hard, and was one of the first to apply the scientific 
laws of perspective to his work. In 1407 he returned to Florence, 
just at the time when it was resolved to attempt the completion 
of the cathedral church of Santa Maria del Fiore. Brunelleschi’s 
plan for effecting this by a cupola was approved, but it was not 
till 1419 that the work was finally entrusted to him. He did not 
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iivo to scr thf rorrifjlction of the Rreal cupola, one of the tri¬ 
umphs of arrhitcf tlire exceeding in some measurements that of St. 
Pefer's at Rome, and ha.s a, more massive and .striking apj>earancc. 


j In the Nibclungenlkd, on the other hand, she plays a compara¬ 
tively colourless role. She still possesses superhuman attributes: 


His other masterpiece-, are the Pitti palace at Florence, on the pat¬ 
tern (d whi( h art‘ hased the Tuscan palaces of the 15th century, the 
( hiirches ol San Loren/o and Sj)irito Santo, and the still more 
elegant Capella fiei Pazzi. The beautiful carved crucifix in the 
church of Santa Maria Novella in Idorence is also the work of 
Pninellesc hi. He died in Florerne on April 16 1440, and was 
buried in th«' ( athedral churi h of his native city. 

Scr Maiicfti, Vita di HruurlU uhi (Florence, 1R12) ; Gua.sti, La 
cupola di Simla Maria del imre (Florence, 1857); von Fabriezy, 
I'Hippo lirunrllcsi hi (Stiittcairt, iHga). 

BRUNET, JACQUES CHARLES {1780-1867), French 
bibliographer, was lajrn in Paris. He was the son of a bookseller, 
and in 1802 he [irinted a suiiplement to the Dictionnaire bihlio- 
grnphique di‘ livres rarcs (1700) of Duclos and Caillcau. In 1810 
there appeared thi^ hr.sl edition of his Manuel du libraire et de 
I'amiitnir drs livres. Brunet publishial .successive editions of his 
great bibliograiihical dii I ionary, \vhi( h rapidly became the stand¬ 
ard w'ork on the subjeiL. Among his other works are Nouvelles 
Her fieri lies biblioy/nphiques (18.44), JKecfierches . . . sur Ics 
/'ditinm oriyinales de Rabelais (1H52) and an edition of the 
French poems of J. (i. Alione d'Asti, dating from the beginning 
of the i6lh century (iS.pH- 

See u notice t)v be Roux d(‘ Lincy, prefixed to the catalogue (1868) 
of Ids own valualde library. A su[)i)lement to the 5th ed. (i8<>o-65) 
of the Manuel du libraire was putilished (1878 -80) by P. Deschamps 
and ( 1 . Brunet. 

BRUNETIERE, FERDINAND (1840-1006), French crit¬ 
ic and man of letters, was born at 'I'oulon and educated at Mar¬ 
seilles and the Lycee Louis-le-(.irand. He became connected with 
the Revue drs Deux Mondes, first a.s contributor, then as secrctarv' 
and sub-editor, and finally, in 1804, as principal editor. In 1880 
he was appointed professor of I'rench language and literature 
at the fa ole Xortnale, a, singular honour for one who had not 
fiassed through the academic mill. He became a member of the 
Academy in i8()4. J fis published works include six series of 
f'.tudes critujues (18S0-08) on French history and literature; 
I A’ Roman natHralisie (1884); Ilistoire et Litferature, three series 
(1884-8(1); QiieMions de crilique (iSHS; second series, iHoo). The 
first volume ul IVEvidufion de yenres dans riiistoire de la littera- 
ture, lectures in W'liich a formal clas.sitication, founded on the 
Darwinian theor>', is applied to the phenomena of literature, ap¬ 
peared in iSoo; and liis later works include a series of studies 
(t 8()4) on the evolution of French lyrical poetry during the 10th 
century, a history of French classic literature begun in 1004, a 
monograph on Balzac (100(1) and various polemical pamphlets. 
Brunetic're was an orthodox Roman Catholic, and his political 
symiiathies were in tlu* main reactionary. He possessed two prime 
cjualiiu ations of a great critic, vast erudition and unflinching cour¬ 
age. He was never afraid to diverge from the established critical 
vivw, his mind was closely logical and intensely accurate, and he 
rarely made a trip in (he wide field of study over which it ranged. 

His Manual of the Ili’Uory of French Literature was translated into 
F,ngli-h in iSgS fiy K. Derechef. Among critics of Bruneti^re see J. 
J.cniaitrt', l.es ('ontemporains (1887, etc.), and J. Sargeret, Les Grands 
Convert is (ujoci). 

BRUNHILD, the name of a mythical heroine of various ver¬ 
sions of the legend of the Nibelungs. The name means “the war¬ 
rior woman in armour,” and in the Nor.se version.s of the Nibelung 
myth, which preserve more of the primitive traditions than the 
Mbelunyeiilied, Brunhild is a valkyrie, the daughter of Odin, by 
whom, as a iiunishment, she has been cast under a S|)ell of sleep 
on Hindarfjell, a lonely rock, unt il the destined hero shall penetrate 
the wall of fire by which she is surrounded, and wake her. This is 
a variant of the widespread myth which survives in the popular 
fairy-story of “the sleeping bc'nuty.” In the Volsun^asaga Brun¬ 
hild is (he heroine of a tragedy of passion and wounded pride; it 
is sh(‘ who compasses the death of Sigurd, who has broken his 
troth plighted to her, and then immolates herself on his funeral 
pyre in order that in the w’orld of the dead he may be wholly hers. 


like Atalanta, she can only be won by the man who is able to 
overcome her in trials of speed and strength; but, instead of a 
valkyrie sleeping on a lonely rock, she is (when^Sigfrid goes to 
w'oo her on behalf of Gunther) queen of Lslant (Iscnlant), living 
in a castle called the Isenstcin. The poet of the Nibehingcnlied 
evidently knew nothing of the tale of her self-immolation; for, 
though he has nothing definite to say about her after Sigfrid’s 
death, he keeps her alive in a sort of dignified retirement. {See 
further under Nibelunt.knlied.) 

BRUNHILDA (Bruncc:hildis), queen of Au.strasia (d. 613), 
was a daughter of Athanagild, king of the Visigoths. In 567 she 
was asked in marriage by Sigebert, who was reigning at Metz, 
She now abjured Arianism and w'as converted to the orthc^dox 
faith. Chilperic, brother of Sigebert, and king of the west Frank- 
i.sh kingdom, jealoics of the renown W'hich this marriage brought 
to his elder brother, married Brunhilda’s sister, but soon assassi¬ 
nated her at the instigation of his mistress Fredegond. Sigebert 
was anxious to avenge his sister-in-law, but accepted the com¬ 
pensation offered by Chilperic, namely the cities of Bordeaux, 
Cahors and Limoges, w'ilh Bc^arn and Bigorre. 

This treaty did not prevent war soon again breaking out be¬ 
tween Sigebert and Chilperic. So long as her husl^and lived. Brun- 
hilda played a secondary part, but having been made captive by 
Chilperic after her husband’s assassination (575), she escaped, 
after a scries of extraordinary adventures, by means of a marriage 
wdth Merovech, the son of her conqueror. From this time on. she 
took the lead; in Austrasia she opposed the nobles, who wished to 
govern in the name of her son Childebert IT; but she was worsted 
and had to seek refuge in Burgundy. After the death of Childe- 
bert II. (507) she a.spircd to govern Amstrasia and Burgundy 
in the name of her grandsons Theudebert and Theuderich II. She 
was expelled from Austrasia, and then stirred up Theuderich 11 . 
against his brother, whom he defeated and put to death. Theu¬ 
derich II. died shortly after this victory, and Brunhilda caused 
one of her great-grandchildren to be proclaimed king. The nobles 
of Austrasia and Burgundy, however, .summoned Clotairc II., 
son of Fredegond, to help them against the queen. Brunhilda 
was given up to him, and put to death (613). 

Brunhilda seems to have had political ideas and to havx wished 
to attain to the royal power. She was a protectress of the Church, 
and Pope Gregory I. (500-604) addressed a series of letters to 
her, in which he showered praises upon her. She took it upon 
herself, however, to supervise the bishoprics and monasteries, and 
came into conflict with Columban, abbot of Luxeuil. 

BrnuoGKAPHY. —Gregory ot Tours, Ilistoria Franc arum, bks. iv.-x.; 
the so-called Chronicle of Frrdegarius; Aug. Thierry, Rh.its des temps 
mhovingiens (8lh cd., 186.O ; G. Kurth, “La Reinc P.runehaut,” in the 
Revue des questions nistoriques, vol. xxv'i. (i 8 qi). 

BRUNI, LEONARDO (1360-1444), Italian scholar, author 
of a history of Florence, was born at Arezzo, and is generally 
known as Leonardo Arctino. Bruni advanced the study of Greek 
literature by many literal translations from the Greek classics. 
He was secretary to the papal chancery (from 1405) under Inno¬ 
cent VII. and John XXII. From 1427 to his death (Mar. 0, 1444) 
he was chancellor to the republic of Florence. Pie was the first 
to free the history of Florence from its fabulous dements, but 
his book, on which he w'as engaged in 1415, though not unintelli¬ 
gent, only repays very laborious study. The only Latin edition 
is Ilistoriarum Florentinarum libri xii. . . . exempto in lucem 
edit. stud, et op. Sixti Brunonis (Argentor. 1610, fol.). A trans¬ 
lation into Tuscan was published by Donato Acciajuoli in 1476 
at Venice, was republished at Florence in 1402, and again with 
Sansovino's continuation, at Venice in 156^, He also wrote lives 
of Petrarch and Dante in the vernacular. 

BRUNN: set Brno. 

BRUNNER, HENRY (1840-1915), German historian, was 
bom at Weis, Upper Austria, June 22 1840, and died at Bad 
Kissingen Aug. ii 1915. He became professor at the University of 
Lemberg (LwowO in 1866. then at Prague, at Strasbourg and in 
1873 at Berlin. From 1872 Brunner devoted himself especially to 
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studying the early laws and institutions of the Franks and kindred 
peoples of western Europe and on these subjects his researches 
have been of supreme value. He also became a leading authority 
on modem German law. In i836 after the death of G. Waitz, he 
undertook the supervision of the Leges section of the Monwnenta 
Germaniae historica. 

His most important works are; Deutsche Rechtsgeschichte in vols. 
i. and ii. of Bindung’s Handbuch der deulscken Recktswissensekaft 
(1887-92); and Orundziige der dculschen Rechtsgeschichte (1901, 
0th cd. 1917). 

BRUNNOW, FRANZ FRIEDRICH ERNST (1821- 

1891), German astronomer, was born in Berlin on Nov. 18 1821. 
After graduating as Ph.D. at Berlin in 1843, he worked at the 
Berlin observatory, under J. F. Encke, contributing numerous 
important papers on the orbits of comets and minor planets to 
the Astroiwmische Nachricliien. In 1847 he was appointed direc¬ 
tor of the Bilk observatory, near Dusseldorf, and in the follow¬ 
ing year published the Memoire sur la cometc clliptiquc dc De 
r/co. In 1851 he succeeded J. G. Galle as first assistant at the 
Berlin observatory, and accepted in 1854 the post of director of 
the new observatory at Ann Arbor (Mich.) U.S.A. Here he pub¬ 
lished, 1S5S-62, a journal entitled Astronomical Notices, while 
his tables of the minor planets Flora, Victoria and Iris were 
severally issued in 1857, 1859 and 1869. In 18O0 he went, as 
a.s.sociate director of the observatory, to Albany (N.Y.); but re¬ 
turned in iSoi to Michigan. In 1863 he returned to Germany; 
then, on the death of Sir W. R. Hamilton in 1865, he accepted 
the post of Andrews professor of astronomy in the university of 
Dublin and astronomer-royal of Ireland. His first undertaking 
at the Dublin observatory was the erection of an equatorial tele¬ 
scope to carry the fine object-glass presented to the university by 
Sir James South; and on its completion he began an important 
scries of researches on stellar parallax. The first, second and 
third })arts of the Astronomical Observations and Researches 
made at Dunsink contain the results of these labours, and include 
discussions of the distances of the stars a Lyrae, <r Draconis, 
Groornbridge 1830, 85 Pegasi, and Bradley 3077, and of the plan¬ 
etary nebula H. iv. 37, In 1874 he retired to Basle. He died at 
Heidelberg on Aug. 20 1801. His Lehr buck der sphdrischen .'H- 
ironomie was widely appreciated. In i860 part i. was translated 
into English by Robert Main, the Radcliffe observer at Oxford; 
Briinnow liimself published an English version in 1865. A fifth 
edition of (he original was published in 1881, and it was also 
translated into French, Russian, Italian and Spanish. 

See Month. Notices Roy. Astr. Soc., lii. 230; J. C. Poggendorff’s 
Biog. Lit. Ilandworlerbuch, Bd. iii.; Nature, xliv. 449. 

BRUNO, SAINT, founder of the Carthusians, was born in 
Cologne about 1030; he was educated there and afterwards at 
Reims and Tours, where he studied under Berengarius (q.v.). He 
was ordained at Cologne, and in 1057, recalled to Reims to become 
head of the cathedral school and overseer of the schools of (he 
diocese. He was made also canon and diocesan chancellor. Hav¬ 
ing protested against the misdoings of a new archbishop, he was 
deprived of all his offices and had to fly for safety (1076). On 
the deposition of the archbishop in 1080, Bruno was presented by 
the ecclesiastical authorities to the pope for the see, but Philip I, 
of France successfully opposed the appointment. After this Bruno 
retired, with six companions, to the mountains near Grenoble, and 
there founded (he Carthusian order (1084). After six years 
Urban 11, called him to Rome and offered him the archbishopric 
of Reggio; but he refused it, and withdrew to a desert in Calabria, 
where he established two other monasteries. He died in iioi. 
His Commentaries on the Psalms and the Pauline Epistles are to 
be found in Migne, Patr. Lat. clii. and cliii. 

Sec his Lije in the Bollandists’ Acta Sanctorum (Oct. 6), also 
Hermann Lobbel, Der Stifter des Karthduser-Ordens, 1899 (vol. v. 
of “Kirchengeschichtliche Studlen,” MUnster). 

BRUNO or BRUN (925-965), archbishop of Cologne, third 
son of the German king, Henry I., the Fowler, was educated for 
the church at Utrecht. In 940 his brother, King Otto, afterwards 
Emperor Otto the Great, appointed him chancellor, and under his 
leadership the chancery was reformed and became a training 
ground for capable administrators. He helped his brother Otto 


to suppress the risings which marked the earlier part of his reign, 
services which were rewarded in 953 when Bruno was made arch¬ 
bishop of Cologne, and about the same time duke of Lorraine, 
Bruno consorted eagerly with learned foreigners, tried lo secure a 
better education for the clergy, and was mainly instrumental in 
making his brother’s court the centre of intellectual life in Ger¬ 
many. He built many churches, and, aided by the tendency of 
the time, sought to purify monastic life. He died at Reirn.s. Ocl. 11, 
965, and was buried in the church of St. Pant a Icon at Cologne. 

See Ruotger, “Vita Brunonis arrhiepisropi Colonii'iisis,” in Migne, 
Patrol. Lat. v. 134; E. Meyer, Dr Brunone I. Arckiepist opo Colonirnsi 
(1807); J. I*. Plcifler, Jlistorisch-Kritisi he iiriiriiv^e zur (irschiefite 
Bruns I. (Cologne, 1870) ; K. Marlin, Bcitrdgc zur Cicscliichte Brunos 
/. von Kbln (Jena, 1878). 

BRUNO, GIORDANO (c. [548-1600). Italian philosopher, 
was born near Nola. In 1563 he beuiinc a Dominican at Na])les, 
but later, on account of his views on transubsl.mtialion and on the 
Immaculate Conception, he was forced to leave Italy. In 1579 he 
reached Geneva, the home of Calvinism. Finding himself out of 
harmony there he wandered on through Toulou.se, where he h'C- 
tured on philosophy, arriving at Paris in 15S1. There he delivered 
lectures on the logical system of Raymund Lull)' and wrote the 
Dc Vmbris idearum, ^trs Memoriae, De compendiosa m chiteetura 
ct complemento artis LulliJ, Cantus Circaens ami the satiric com¬ 
edy, II Candelajo. In 1583 Bruno travelled to Englaml where, in 
spite of his disgust with English manners and the pedantry of 
Oxford, he produced his best works: Cenn de la Ceneri (a criticism 
of English social life and an exiiosition of the CoiK-rnican llieory), 
Della Causa, Principio ed Vno and Del’ Infitiilo, Ihtiverso e Mondi 
(metaphysical works), Eroici Eurori, Cabala del Cavallo Peeaseo 
and Spaccio della Bestia Trionfautc. The Spaccio is an allegory 
treating of moral jihilo.sojfliy and expressing his opposition to re¬ 
ligion; it exalts truth, prudence, wisdom, law and judgment, and 
at the same time scoffs at the mysteries of faith and places the 
Jewish record on a level with Greek myths. 

In 1585-86 Bruno returned to Paris but wandered on In Mar¬ 
burg and Wittenberg, the bcadcjuarlers of Lutheranism, where he 
wrote a number of logical treati.ses. The Calvinists proving too 
much for him, in 1588 he went (0 Prague, then to Helmsladt and 
Frankfurt, where in 1590 he published tliree important mela- 
physical works: Dc TripUci Mininw ct Mensura; Dc Monaile, 
Numcro, ct Figura; De Immenso ct Innumerabilibiis. We find 
him next at Zurich, whence he accejited an invitation to Venice. 
This led to the emissaries of the Inquisition bringing him to Rome 
in 1593, where he was imiirisuned for .seven years before lie was 
excommunicated and burnt at the slake on I'eh. 17, 1600. 

Apart from his di.sdainful, boasting nature and his attaik on 
contemporary (Christianity, the (hief causes of Bruno’s downfall 
were his rejection of (he Arislolelian astronomy for that of Coper¬ 
nicus, which allowed for (he possibility of innumerable worlds, 
and his pantheistic tendencies. Inspiri'd by the Stoics, the: Neo- 
platonists, and above all by Nicholas of (Cusa, Bruno asserted that 
amid all the varying phenomena of the universe there i.s .some¬ 
thing which gives coherence and intelligibility to them and this 
something is God, the universal, unifying substance, from which 
all things come of necessity. As a manifestation of God, the uni- 
ver.se must be infinite and animated, but being itself difficult to 
comprehend it gives no true knowledge of God, who is far re¬ 
moved from His effects. As the unity in all things, God may be 
called the inottas monadnm, every other thing being a Monas or 
self-cxistcnt, living nature, a universe in itself. The human soul 
is a thinking monad whose highest function is the conleinplalion 
of the Divine unity and whose destiny is immortality as a por 
lion of the Divine life. In the later Latin treatises (he.se pan¬ 
theistic tendencies are moderated, the universe ajifiearing as the 
realization of the Divine mind. 

Bibuoorapuy.—B runo’s writings were brought into notice by 
Jacobi's Briefe iiber die Lehre Spinozas (2nd cd., 1879). The chief 
edition of the Latin works is that by F. Fiorentino, F. Tocco and H. 
Vitelli (Naples, 1879-91). The be*;! edition oi the Italian works is 
that by B. Croce and G. Gentile (1907, foil.), with notes by the latter. 
English translations arc; The Spaccio by Morchead (1713) ; the preface 
to DcA’ Infinito (J. Toland in posthumous works) ; Eroici Furores by 
L, Williams (r888). The most important critical wf)rk.s are perbap.s 
those of F. Tocco; Le Opere Latine di Giordano Bruno (Florence, 



288 


BRUNO—BR UNSWICK 


j88(y) ; Le Opcrr /nrdilr di Cinrdano Bruno (Naples, 1891); Le Fonte 
piii rrr.t'.nli (hlla pics, dtd Bruno (Rome, 1892). 

Sff alho J. L. Meinlyre, Cinrdano Bruno O90_U ; W. Boultinp, 
Giordano Bruno (1919); C. Ilarlholrness, J. Bruno (Paris, 1846-47); 
V’. Span)[janato, \'ila di G. Bruno, 2 vols. (Messina, 1921); Berti, 
Giordano Bruno da Stda ('jnrl cd., 1889); H. Brunnhofer, Giordano 
Bruno U'rlt.iin'.f liauun^ (Leipzig, 1883); F. J. Clemens, Giordano 
Bruno und Airolaus von Cusa (Bonn, 1847); A. Riehl, G. Bruno 
(1900; Kriy. tranx At;nfs B'ry, 1905); Afanassievitch, La doctrine 
m^Aaphydque ct ^ninUlrique de Bruno (Belurade, 1923); E. Namer, 
Lrs Aspects dr Dicu dans la Philosophic de Bruno (1926) ; J. R. Char- 
honncl, l.'/'dhiquc de G. Bruno (1919) ; R. Adamson, Development of 
Modern Bhilostiphy (1903); (i. Gentile, Giordaiw Bruno nella Storia 
della cull lira (1907). 

BRUNO, PAUL ( 1874- ), German architect and painter, 

horn Jaji. 10 1S74, at Scifh('nnersl(jrf in Saxony, first made a name 
as an artist hy his drawint's for Si}npli::i.\simus. Later his designs 
for (he Miinchner U'erkstatls (Fine arts industry) attracted at¬ 
tention In 1000 lie reteived the Grand I’rix in Paris; in 1902 
the liigliest disiinction at Turin; in 1004, the Grand Prix at St. 
Louis; and in 1006 the liighesl distinction at Dresden. In icjo; 
he was .'ippoiiited direitor of instruction at the State Museum of 
Applied Arts in Berlin, He wrote a pamphlet on The Education 
of Artists (it State Sdioids (which has become a classic. 

BRUNO OF QUERFURT, SAINT (Bomfacius) (97s?- 

loop), German missionary bishop and martyr, belonged to the 
family of the (ounis of Querfurt in Saxony, lb* w'as educated at 
the f.'imou.s (athedral s( hool at Magdi hurg, and at the age of 20 
was allachi'd to the clerical household of the emperor Otto III. 
In 0(17 ii*'' tn (ompaiiied tin; eiujieror to Rome, but there entered 
the monastery ot S. Alexius taking “in religion” the name of 
lionilac ius. When the news reached Rome of the martyrdom of 
Adalbert, bishop of Prague ((107), Bruno determined to take his 
place, and in 100.), alter being consecrated by the pope as arch- 
Iti.sliofc of the eastern heathen, he set out for Germany to seek aid 
of tht' emperor Henry H. 'I'he emperor, howc'ver, Vieing at war 
with Boleslaii,'. of Poland, opjiosed his enferpri.se, and he went first 
to (he court of St. Ste[)hen of Hungary, and, finding but slight 
eru our.igemeiil there, to that of the grand prince; Vladimir at 
Kiev. He was so successful iu converting the pagan Pechenegs 
who inhabited the country belwee-n the Don and the Danube that 
they m.icle peace- with the grand prince and were for a while nom¬ 
inally Chrislians. In 1008 Bruno went again to the court of 
Bolc'slaus, and, after a \'aiii effort to persuade' the empe-ror to end 
(he war between Germans .and Poles, deli-rmincd at all hazards to 
{erocc'cci with his mission to llu' Prussians. With 18 companions he 
set out; but on (he boiders of the Russian (Lithuanian) country 
he .and his company were massacred by the hcvithens (Feb. 14, 

lOOCl ). 

During his st.av in Hungary (1004) Bruno wrote a life of St. 
Aclalberl. (he best of the three extant biographies of the saint (in 
Pert/., Mi>n. Gecni. Hist. Scriptorcs, iv. j)p. 577. 5()C)-oi2). 

A life of St. Briiiio was written b>' Dielniar, bishop of Merseburg 
(079 lorcj). 'riiis, \\i(h .additions from the life of St. Romuald, is 
pui)lislied in the Boll.iiidisl Acta Sane!orum (Feb. 14). .SVe further 
IJ. ,(’li( '. aliei. Repertoire des sounes hist oriques; I). li. Voigt, Brun 
von (hccr/z/r/ (Stuttgart, 1907). 

BRUNSBUTTEL and BRUNSBUTTELKOOG, a sea¬ 
port of Germany, in the Prussian province of Schleswig-Holstein, 
on the northern b.ank of (he Kibe. 60m. N.Wh of Hamburg. Com¬ 
bined popidation (icfd.O Brunsbiittel is the western ter¬ 

minus of the Kiel canal. Because of its importance as a naval 
base, it was bombed several times bv (he British R.A F. in World 
Warn. 

BRUNSWICK, KARL WILHELM FERDINAND, 

DiTKt: OF ( 1735-iSof) ). German general, was born on Oct. 9. 
1745, at AVolfonbiittc'l. He receiv'ed an iinu.sually wide and thor¬ 
ough education, and travelled in his youth in Holland. France and 
various parts of ('lermany. His first military experience was in 
the- North German campaign of 1757. under the duke of Cumber- 
laiul. At (he battle of Hastc'iibeck he won great renown by a 
gallant ch.irgt' at the head of an infantry brigade; and upon the 
eapitul.ition of Klostc-r Zc'vc'ii he was c'.asily persuaded by his 
uncle, Ferdinand of Brunswick, who sncceecled Cumberland, to 
continue in the war as a general officer. After the close of \ 


j the Seven Years’ War, the prince visited England with his bride, 
the daughter of Frederick, prince of Wales, and in 1766 he went 
to France, being received both by his allies and his late enemies 
with every token of re.spect. After visiting Switzerland, Rome 
and Naples he returned to Paris, and thence to Brunswick. With 
the assistance of the minister, Fcronce von Rotenkreuz, he rescued 
the state from the bankruptcy into which the war had brought it. 
His popularity was unbounded, and when he succeeded his father, 
Duke Karl L, in 1780, he was a model sovereign. He was per¬ 
haps the best representative of the benevolent despot of the; i8(h 
century—wise, cccjnomical, prudent and kindly. He strove to 
keep his duchy from all foreign entanglcment.s, and at the same 
time he continued to render important services to the king of 
I’ru-ssia, for whom he had fought in the Seven Years’ War; he 
was a Prussian field-marshal, and was at pains to make the regi¬ 
ment of which he was colonel a model one, and he was frequently 
engaged in diplomatic and other state affairs. He resembled his 
uncle, Frederick the Great, in many ways, but he lacked the 
supreme resolution of the king, and in civil as in military affairs 
W'as prone to excessive caution. As an enthusi.istic adhen-nt of 
the Germanic and anti-Austrian policy of Prussia he joined the 
FurstcJibiind, in which, as he now had the reputation of being 
the be.st soldier of his time, he was the destined iommander-in- 
chief of the federal army. 

Between 1763 and 1787 his only military ser\ii i‘ had been in 
the brief War of the Bavarian Succession; in the latter year, 
however, the duke, as a Pru.ssian field-marshal, led the army 
which invaded Holland. His succcs.s wa.s rapid, comi)letc and 
almost bloodless. Five years later he was appointed to (he com¬ 
mand of the allied Austrian and German army assembled to 
crush the French Revolution. He was so far in acknowledged 
sympathy with French hopes of reform that when he gave an 
asylum in his duchy to the “comte de Lille” (Louis XVIIF) 
the Revolutionary Government made no protest. Indeed, earlier 
in this year (1792) he had been offered suitreme command of 
the French army. As the king of Prussia took the field with 
Brunswick’s army, the duke felt bound as a soldier to treat his 
wi.shes as actual orders. (For the events of the Valmy campaign 
French Revolutionary Wars.) The result of Brunswick’s 
cautious advance on Paris was the canrion.adc of \'almy followed 
by the retreat of the allies. The f(.)llowing campaign of i7()3 
showed him perhaps at his best as a careful and exact general. 
But when Brun.swick becatne unable to move or direct his army 
without interference from the king, he laid dowm his command 
and returned to govern his duchy. He did not, however, with¬ 
draw entirely from Prussian service, and in 1803 he carried out 
a successful and diplomatic mission to Russia. In 1806, at the 
personal rc(iue.st of Queen Loui.se of Pru.ssia, he consented to 
command the Prussian army, but here again the presen( c; of the 
king of Prussia and the conllicling view's of numerous advisers 
of high rank proved fatal. At the battle of Auerstedt the old 
lukc was mortally wounded. He died on Nov. lo, 1S06, at 
Ottensen, near Hamburg. 

His son and successor, Friedrich Wilhelm (1771-1815 ), who 
W'as one of the bitterest opponents of Napoleonic domination in 
Germany, took part in the W'ar of iSoq at the head of a corps 
of jiartisans. He fled to Ixngland after the battle of Wagram, and 
returned to Brunswick in 1S13, where he raised fre.sh troops. He 
was killed at the battle of Quatre Bras on June 16, 1815. 

Sec Lord Fit/maurice, Charles W. F., duke of Brunswick (iqoi); 
mrmoir iu AUnemeine deutsche Biographic, vol. ii. (Leif)zig, 1882) ; 
and A. Chuquet, Lcs Guerres de la Revolution, vol. i. (1887). 

BRUNSWICK, Land and former duchy of N. Germany, pro¬ 
claimed a republic on Nov. 8, 1918, as Freistaat Braunschweig. 
It comprises three larger and six smaller portions of territory. 
The principal or northern part, containing the towms of Bruns¬ 
wick, Wolfenbiittel and Helmstedt, is situated between the Prus¬ 
sian provinces of Hanover and Saxony. The western part, con¬ 
taining Holzmindcn and Gandershcini, extends eastward from 
ihe river Wescr to Goslar. The Blankenburg, or eastern portion, 
lies south-east of the latter, bctw'een Anhalt and the Prussian 
province of Hanover. The six small enclaves, lying in the Prus- 
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sian provinces of Hanover and Saxony, are: Thedinphausen, 
Harzburg and Kalvorde, Bodenburg, Olsburg and Ostharingen. A 
portion of the Harz mountains was. down to 1S74, common to 
Brunswick and Prussia (Hanover) and known as the Communion 
Harz. In 1874 a partition was effeclcd, but the mines are still 
worked in common, four-sevenths of the revenues derived from 
(hem falling to Prussia and the remainder to Brunswick. 

The northern portion of Brunswick is mostly arable and has 
little forest. The other two principal |)or(ion.s are intersected by 
the Harz mountains, the higher parts of which are covered with 
forests of fir, oak and beech. Brunswick, (hough so scattered.'’be- 
longs almost entirely to the basin of the river VVeser. The area of 
Brunswick is 1,417 sq.mi.; about one-half is arable, while forests 
cover large areas. Pop. (1930) 599,208. Hilde^heim is the seat 
of the Roman Catholic bishopric of North fiermany, but Bruns¬ 
wick is mainly Lutheran. 

The land devoted to agriculture is excellently farmed, and 
cereals, beet (for sugar), potatoes and garden produce of all kinds, 
particularly fruit, obtain the best market prices. The pasture 
land rears fine horses, cattle and sheep. Timber cutting, in the 
forests of the H.irz, employs a large number of hands. The mining 
industry, chiefly in the Harz, yields coal (bituminous), iron, lead, 
copper, sulphur, alum, marble, alabaster, lime, building-stone and 
salt; and by-products, itarticularly chemicals and asphalt, are 
imi)ortanl. 

The manufactures include beet-sugar, concrete, preserves and 
sausages: jute-spinning and weaving are carried on. 

HISTORY 

When, in it 81, Henry the Lion, the great duke of Saxony, 
was placed under the imperial ban and his duchy dismembered, 
he was .allowed to retain his hereditary possessions, which con¬ 
sisted of a large part of Brunswick and Luneburg. The bulk 
of these lands passed to Henry’s grandson, (Jtto, and in 1235 
the emperor Ih-ederitk IL, anxious to be reconciled with the 
Wells, recognized Otto’s title and created him duke of Bruns¬ 
wick and Luneburg. In 1.152 Otto was succeeded by his sons 
Albert and John, who, in 1267 divided the duchy, Albert be: 
coming duke of Brunswick, and John duke of Luneburg. The 
Liineburg line died out in i 3()Q and, after a long contest, the 
duchy was annexed to that of Brunswick-Wolfenbiiltel (13S8). 
In 1285 (he duchy of Brunswick had been divided between Duke 
.Albert's three sons, who founded the lines of Wolfenbiittel, 
(dottingen and Orubenhagen. d'he Wolfenbutlel branch died out 
in 1292, but was refounded in 1345 by Magnus 1 ., (d. 1300) a 
younger member of (he ribttingen family and ancestor of the 
later dukes of Brunswick. His grandsons, Frederick, Bernard and 
Henry, secured Luneburg in 138S, but in 1428 Bernard, the only 
survivor, was forced to divide the duchy, he himself receiving 
Luneliurg, while his nephews, Wdlliam and Henry, obtained 
Brunswitk, which in i.}32 (hey divided into C.denberg and 
Wolfenbiittel. In 1473, however, William, who had added Got¬ 
tingen to his possessions in T4()3, united these lands; but they 
were again divided from 1405 to 1584. In 1584 Brun.swick was 
united liy Duke Julius, and in 1596 Grubenhagen was added to it. 
Duke I'rederick Glrich, however, was obliged to cede thi.s terri¬ 
tory to Luneburg in 1^17, and w'hen he died in 1634 his family 
became extinct, and Brunswick was divided between the two 
^ranches of the Luneburg family. 

d’he duchy of Luneburg, founded by Bernard in 1428, was 
divided in 1520 between the three sons of Duke Henry. Tw'O of 
the branches thus founded soon died out; and in 1569, after the 
death of Ernest I., the representative of the third branch, his two 
sons agreed upon a partition which is of considerable importance 
in the history of Brun.swick, since it established the lines of Dan- 
nenberg and of Liineburg-Celle, which divided the duchy of 
Brunsw'ick-Wolfenbuttcl in 1635. The dukes of Liincburg-Celle 
subsequently took the name of Hanover, and were the ancestors 
of the later electors and kings of Hanover. After the acquisition 
of 1635 the family of Dannenberg took the title of Brunswick- 
Wolfenbiittel and ruled in the direct line until i735- It was then 
followed by the family of Brunswick-Bevern, which had split off 
from the parent line in 1666, and ruled until 1884. 


The constant partitions of its territories and the (juarrels of its 
separate lines of princes prevented Brunswick from jilaying a 
great part in German politics. During the Thirty ^■ea^s' War, 
indeed, Christian, bishop of Ilalberstaiit, younger brother of 
Frederick Ulrich of Brunswiik-Wolfenbiittel. a notable ixnalry 
leader, distinguished himself as “one of the most linital condot- 
tiere of the war and a foul-mouthed censor of would-be peace¬ 
makers,” while the astute conduct of Duke George of Brunswick- 
Liineburg made pos.sible the futuri' greatnes.s of the Hou.se (»! 
Hanover. But after the peace of i(»48 Brunswi(k began to be 
overshadowed by the power of Brandenburg. Of its later dukes 
the most famous was Charles William l i rdinand, wlio sue - 
ceeded his father, Charles 1 ., in 17S0, and w.is held to be the 
greatest captain of his age (.vrr BKr.\swit’K, K.\rl Wii.hki.m 
Ferdinand, Di'ke oe». After iSot) Brunswick was included by 
Napoleon in the Kingdom of W’estphalia, but in 1814 was restored 
to Duke Frederick W'illiam, who fell at Quatre Bras in 1815, 
During (he minority of his son, Charles 11 ., the diuhy was ruled 
by George, Prince Regent of (ireat Britain, through Count Miin- 
stcr. On coming of age, Duke Charles made himself ver>- unpopu¬ 
lar aiul, during the revolutionary upheaval of 1830. was iorual 
to leave (he country for good. His tirother Willi.im, who was 
formally proclaimed his successor in 1S31, proved an able and 
po|)ular ruler. 

The Brunswick Succession Question. —After 1869 the (lues- 
(ion of the succession became acute. William was unmarried, and 
the next heir was the ex-King George of Hanover, whose terri¬ 
tories had been annexed to I’russia. Th(‘ attitude of I'russia being 
prohibitive, Duke William, with the consent of (he Brunswick 
parliament, arranged in 1870 for a council of regency tc» take 
over (he government on his death and, in the event of (he hc-ir 
being unable to succeed, to appoint a regent. On William’s dc'ath 
(Oct. 18, 1884) Ernest, duke of Cumberland, son of Gc’orge V. 
of Hanover, claimed the succession; but, since he had not formal¬ 
ly renounced his claim to Hanover, the I'eclcTal Council de¬ 
clared that his accession would endanger the' peace of the Em- 
})ire, and the council of regenc’y therefore ignored his claim and 
electc'd Prince Albert of Prussia regent. After his death, in icjoo, 
(he Brunswick diet elected Duke John Albert of Mcaklenburg- 
Schwerin regemt (May, 1907). I’he c(uestic)n was se(tlc‘d in rc)f3, 
whe-n J'rince Ernest Augustus of Cumberland, aftc'r renoum ing his 
claim (0 HanovcT, W'as recognized as Duke of Brunswick and 
married (May 24) to the Princtess Victoria Loui.se, only daughter 
of (he Emperor ’VVilliam H. After 1919 the duchy became a sep¬ 
arate state of (he rcqjublic and, under Hitler, a Land. 

HrnLiooRAT'irv.—H Sude-ndorf, Vrkundrnhurh zur (irscliirhlr dvr 
Ilrrzoiic von Braunsrhiovi^ und IJtnvhrrg loul ihrvr Landv (llannvc-r, 
i85(;-83); a. Kochc'r, Cicu hichtr von Hannoxo r und Braun lvh'n^[ 
(Leipziji, 1K84); O. von Hcancmann, (lv.s( hirlitv von Biaun 
und Hannover (Gotlia, iH84-c;2); II. (hitlic, Lie l.andc 
Braurtichvi’eifi und Hannover (Hanover, 1890). 

BRUNSWICK, a city in southeastern Getargia, on 

Oglethorpe bay, 8 mi. from the ocean; a port of entry and the 
county seat of Glynn county. It is on federal highway’s 17, 84 and 
341, and is served by the Atlanta, Birmingham and Coast, the 
Atlantic Coast Line, and the Southern railways, and by air, bus 
and coastwise and ocean-going steamers. The pc)()ulatic)n in 1930 
was 14,022, of whom 6,049 ''’^re Negroes, and was 15,035 in 1940 
by the federal census. 

It has an easily accessible landlocked harbour with controlling 
depths of 30 ft. over the bar and 27 ft. in (he inner harbour. 
The annual water-borne commerce from 1930-40 av'eraged 748,- 
055 tons per annum, valued at $22,806,518, and included consid¬ 
erable exijorts of rosin and lumber products. 

Besides seven sea-food packing plants (chiefly .shrimp), there 
are several industries manufacturing naval stores, pulp, veneer, 
crossties, a large creosoting plant and other luml)er products. 

An equable climate and romantic subtrojtical .‘^ct nery make 
Brunswick a delightful resort in both winter and summer. The 
city is connected with St. Simons and Sea Islands by cau.seways 
and bridgesexlending across the intervening marshes and streams. 
Jekyll Island, just east of the city, is owned by a club. On St. 
Simons Island, where Oglethoiqae founded the town of Frederica 
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ririfl in 1742 (irfrnfcc) llu* Spaniards irj (he baftleof liloody Mar^h, 
are remains oi the fort he f)uilt in 1736 of “tabby” (a mixture of 
.sand and oy-ter sliells); ruins of the much older Spanish mission; 
and the yd.jnt oak under which Charles VVe.'.ley sanp and John 
Wesley preached. 'Ihc f)cauties of the salt marshes east of the 
city are jinmorlalized in Sidne}' Lanier’s poems, especially “The 
Marshes of (ilynn’’ and “Sunrise.' 

Brun.swick was laid out by the council of the royal province of 
Georjtia in 1771, and was named after the scat of the rcigninj; 
House of Hanover. The city was incorporated in 1856. 

BRUNSWICK, a city of Germany, capital of the Land 
and former dii(h\' of (liat name {Braunschumg), .situated in a 
fertile and undulaliti^' country, on the Oker, 53 mi. N.W. of Mag¬ 
deburg, on the tn.tin railway ftni7i IL'rlin. Pop. (1939) 201,306. 
Brunswick is said to have been founded about 861 by Bruno, son 
of Duke Liidolf of Saxony, from wliom it takes its name. After¬ 
ward.', fortified and improved by Hiairy the Lion, it became one 
of the most import ant cities of northern Germany. For a long 
time its constilution was rather pciuliar, a.s it consisted of live 
separate (ownlets, eru h with its own walls and gates, its own 
couru il and Kalhaus, In (he 13th century it ranked among the 
lirsf cities of flic nans<,alic league. It later declined in ])rosperilv 
in coiiseciueiK e of (he divisions of territory, the jealousy of the 
neighbouring stales, (lie TliirtN N’ear.s' War, and more recently the 
I'rem h occupation, tinder which it was assigned to the kingdom 
of W’eslph.'ilia. During the Reformation the sympathies of the 
citizi'Ms were with the new teadiing. and the city was a member 
of the Lc'ague of vSchinalkalden. In 1830 it was the seem* of a 
violent re\'ululion, which led to the removal of the reigning duke. 
It attained muniiipal self-governmi'nt in 1834. 

The foriiticalions, disinanllicl in 1797, have given place to a 
circle of gardens and iiromenades. Within them Iit‘s the old town, 
with somewhat narrow and crooked streets, remarkable for its 
numerous ancient houses, with high gables and quaintly carved 
exteriors, as at Liibei k. The cathedral, St. Blasius, is Roman- 
e.s(]ue (ii 73 ” 94 ). The cliaiicel is decorated with i.dh century 
fres(<x‘s by Johannes (iallicus, and contain.s the tombs of the 
founder, fknry the Lion, :md his consort, and also that of the 
emperor Olio IV. In the vault beneath rest the nmiains of the 
Guelphs of the Hriinswick line (since i6Si). 'I'he Magnikirche 
was consi'craled in 1031, the jiresent edifice being fiuilt between 
the 13th and 151 It (cnluries and restored in 1S77. 'Die Marlini- 
kirche was originally a Romnnesciue basilica (iiSo-90). enlarged 
in the i3lh century in Gothic, and remarkable further for the 
splendid l.ite Gothic Annenka|)<-lle (14^!) and three magnificent 
portals. The Katharinenkirche, with, a tine lower, was begun by 
Ih'MiW’ the Lion in 117J. and linisbed in 1500. Of the 13th, 14th 
and i 5fh centuries are the Androaskirc he and the .Aegidienkirche. 

The town hall of Brunswick is a gem of Gothic architecture 
(i-ph and is'lh (I’nluries). In front stands a beautiful leaden 
fountain of (he earl\’ isth century. Near the cathedral are the 
cloth mere bants' hall (C,i"iva?idhau.':) of the 13th century, with a 
richiv- orn.unented fa<;ade in Renaissance sl\'lc, now’ occu(>icd by 
the (haniher of commerce and the restored lluneborslelsche Haus 
with its lieauliful oak carving of the i6th century. The ducal 
palace is a tine modern structure, erected since 1865. The scien¬ 
tific and art collections of Brun.swick are numerous. The educa¬ 
tional instituti«l^^ include the ('ollegium Caredinum. founded in 
1745. the technical high school, with 375 students in 1938. and 
an academy of forestry. The indu.strie.s of the town are verv' 
varied. Esprciall\ important are the manufacture of metal work! 
nnd .small machinerc , hoiler.s. gasometer.s, preserve.s, .sugar, choco-1 
late, chemicals, beer and sau.sages. Jute-spinning is also carried on ' 
and a.sparagus widely exported. Brunswick is a leading centre of 
the book trade. 

BRUNSWICK, a village of Cumberland county. Maine. 
U.S.A., on the Androscoggin river .and the Maine Central rail¬ 
road, 27 mi. N.E. of Portland. The population in 1940 was 7,003. 
Abundant water-power from the rivi r is utilized by paper, pulp 
and rayon mills. On a 40 ac, campus at the head of the principal 
street is Bowdoin college, which was incorporated in 1794, while 
Maine was still a jiart of M.i-saclui.setts. and was named after 


James Bow'doin. a distinguished governor of Massachusetts. Tlie 
i total number of resident student.s is limited to about 600, and 
high academic standarils are maintained. Among the gradu¬ 
ates have been many men of prominence in .American letters 
and public life, including Henry Wadsworth Longfellow, Nathaniel 
Hawthorne, Franklin Pierce, Melville W. Fuller, Oliver Oti.s 
How’ard, Thomas B. Reed and Robert Edwin Peary. 

Brunswick wa.s settled by fishermen in 162S, and was at first 
c.illed Pejepscot. 

A township was established under the present name in 1717, 
and the village was incorporated in 17^8. 

BRUNSWICK-BEVERN, AUGUST WILHELM, 

Duke of (1715-1781). Prus.sian soldier, son of Ernst Ferdinand, 
duke of Brunswick-Bevern, entered the Prussian army in 173U 
He commanded a wing in the battle of Lobositz in 1756, and 
defeated the Austrians under Marshal Konigsegg at Reichenberg 
on April 21, 1757. He took part in the battles of Prague and 
Kolin and the retreat to Gorlitz, and subsequently commanded 
the Prus.sians left behind by Frederick in the autumn of 1757 
when he marched against the French. Bevern conducted a de¬ 
fensive campaign against overwhelming numbers with great skill, 
but he soon lost (he valuable assistance of Gen. Winterfeld, who 
was killed in a skirmish at Moys; and he was ex’cntually brought 
to battle and suffered a heavy defeat at Breslau on Nov. 22. He 
fell into the hands of the Au.strians on the following morning, 
and remained prisoner for a year. On Aug, ii, i7t>2, he inflicted 
lefeat at Reichenbach on an Austrian army endeaxouring to 
•elieve Schweidnitz. Bevern retired, after the Ik'are of Ilubertus- 
burg, to his government oi Stettin, where he died in 1781. 

BRUNSWICK BLACK, a u.seful black varnish used in Great 
Britain for painting slovc.s, grates, fenders, and all inside iron¬ 
work. It possesses excellent anti-corrosivc and preservative 
properties, and thus effectively prevents the rusting of all metal 
surfaces on which it i.s applied, while at I lie same lime imjiarting 
to them a highly lustrous black finish. 

The process of manufacture consists in melting asphaltum in 
large iron p.ins .set in brickwork over a lire. Wh('n the fusion is 
complete and the molten mass is in a thin fluid condition, the 
ires arc wilhdniwn and .sufficient turpentine or turpentine .sub.sti- 
tute is added to thin the mass to a consistency which renders it 
easily applicable. 

A proportion of common rosin is frequently added to the asphal¬ 
tum in order to increase the lustre of the Brunswick black, but if 
too much is added the denseness of the black is impaired. The 
best varieties of Brunswick black contain a proportion of boiled 
linseed oil which is incorporated with the asphaltum during the 
nelting process and serves to toughen the black, and thus prevent 
it chipping or powdering off. 

The following are two representative formulae for the manufac- 
ure of Brunswick black;— 

(1) (2) 

Asphaltum 11 alb. Gilsonite nslb. 

Dark Rosin 5olb. Boiled Linseed Oil agal. 

Turpentine 2 2gal. Turpentine 25gal. 

Brunswick black dries in about 2-3 hours. It is only suitable 
for inside use and should not be used on exterior work, as owing 
to its composition it lacks durability and if exposed to weather- 
ng influences would rapidly deteriorate and powder off. In 
lainting exterior ironwork only black varnishes specially manu- 
iactured for outside use should be used. 

BRUNTON, MARY (1778-1818), Scottish novelist, was 
bom Nov. I, 1778, in the island of Varra, Orkney, and died at 
Edinburgh Dec. 10, 1818. She was the daughter of Capt. Thomas 
Balfour of Elwick. At the age of 20 she married Alexander Brun- 
on, minister of Bolton in Haddingtonshire and afterwards pro- 
'essor of oriental languages at Edinburgh. She was the author 
of two novels, popular in their day, Self-control (1810) and Dis¬ 
cipline (1S14; 1832 edition with memoir); and of a posthumous 
fragment, Emmeline (1819). 

BRUNTON, SIR THOMAS LAUDER (1844-1916), 
Scottish physician, was born at Hiltonshill, Roxburghshire, on 
March 14, 1S44. was educated at Edinburgh university, and 
after three years of medical work in continental cities, was 
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appointed in 1870 as lecturer in materia medica and pharmacology 
at Middlesex hospital, London. In 1871 he went in the same 
capacity to St. Bartholomew's hospital where, three years later, he 
became assistant physician and in 1895 physician, a post which he 
resigned in 1904. He was knighted in lyoo, and in 190S was 
created a baronet. 

Brunton specialized in the problems of circulation, his papers 
on his early work on the use of digitalis, nitrates, enzymes, etc., 
being included in Collected Papers on Circulation and Respiration 
(1906). 

See F. H. Garrison, History of Medicine pp, 653-654 (1929). 

BRUSA or BURSA, the capital of the Bursa (Khudaven- 
dikiar) vilayet of Turkey. The city .stretches along the lower 
slopes of the Mysian Olympus or Kechish Dagh, occupying a posi¬ 
tion above the valley of the Nilufer (Odiy'sses) not unlike that of 
Great Malvern above the vale of the Severn. It is divided by ra¬ 
vines into three ciuartcrs, and in the centre, on a bold terrace of 
rock, stood the ancient Prusa. 

The modern town of Hrusa has clean streets and good roads 
made by Ahmed Vcfyk Pa.sha when Vali, and it contains mosques 
;tnd tombs of great historic and architectural interest; the 
more important are those of the sultans Murad 1, Bayezid 
(Bajazet) I, ATohararned I, and Murad II (1403-1451), and the 
I'lu Jami’. 

I'he mosques show traces of Byzantine, Ber.sian and Arab influ¬ 
ence in their iflan. architecture and decorative details. The cir¬ 
cular church of St. Klias, in which the first two sultans Osman 
and Orkhan, w'erc buried, was destroyed by fire and earthquake, 
and rebuilt by Ahmed Vefyk Pasha. Silk-spinning is an impor¬ 
tant industry, and there are also manufactories of silk stuffs, 
towels, carpets, burniis. and felt prayer-carpets embroidered in 
silk and gold. 

The hot iron and sulphur springs near Brusa. varying in tem¬ 
perature from 112'’ to 178'’ F, arc still much used. The town is 
connected w’ith its port, Mudania, by a railway and a road. Pop. 
O 0 . 10 ) 77)59'b 

But for the comparative pro.\imity to the sea this ancient and 
beautiful city would probably have become the capital of the 
new Turkish republic. During the Clreco-Turkish conflict (1919- 
22) Brusa and neighbourhood wa.s the scene of severe lighting. 
In .April 1920 the sultan’s force under Anzavur Bey, when advanc¬ 
ing on Brusa, was defeated by the Nationalists, who in their turn 
were defeated and driven out of the city in August by the northern 
army of the advancing Greeks. When the flnal rout of their main 
forces took place, in 1922, the Greeks offered a stubborn rc'sistancc 
at Brusa, and did not finally withdraw until Sept. 12. Before this 
retirement a commission of Allied officers arrived to prevent any 
wanton damage being done to (he architectural masterpieces in 
the city. 

Prusa, founded, it is said, at the suggestion of Hannibal, was 
for a long time the .scat of the Bithynian kings. It continued to 
flourish under the Roman and Byzantine emperors till the 10th 
century, when it was captured and destroyed by Saif-addaula of 
Aleppo. Restored by the Byzantines, it was again taken in 1327 
by the Ottomans after a siege of ten years, and continued to be 
their capital till Murad 1. removed to Adrianople. In 1402 it was 
pillaged by the Tatars; in 1413 it resisted an attack of the Kara- 
manians; in 1512 it fell into the power of Ala ed-Din; and in 
1607 it was burnt by the rebellious Kalenderoghlu. In 1883 it 
was occui)ied by the Egyptians under Ibrahim Pasha, and from 
1852-1855 afforded an asylum to Abd-el-Kader, 

See. L. de Labordc, Voyage dc I’Asic Mineure (1838), and C. 
Texicr, Asie Mineure (1839). 

BRUSASORCI (Domenico del Riccio) {c. 1516-1567), 
Italian painter of the Veronese school, pupil of Giovanni Francesco 
Caroto. He was a colourist, according to Berenson, “the first 
purely pictorial artist in Italy.” His importance in art history is 
mainly due to his being the predecessor of Paolo Veronese. There 
are pictures by him which resemble those of his great follower, 
both in design and colour; among these are the altaryiieces in the 
churches of S. Eufemia and San Lorenzo, and some single, well- 
preserved figures in his frescoes in the archbishop’s palace at 
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Verona. His principal works are in Veroiw; there are very few 
elsewhere. In 1551 he painted frescoes on the {ai^ade of the 
Casa Garavaglia in Via San Marco at Trent, representing Midas 
and Apollo, and a battle with Nor.semen. llis allari>iece ai Maniua 
cathedral is dated 1552. There is a picture of the Last Suiuk-i in 
the collection of Henry While Cannon at the Villa Doccia. k iesolc, 

BinLioGKAPuv. —Vasari Milancsi, Vitc; C. Ritloln, Lc MararigUr 
dell Arte (1048); B. Berenson, Sorth Italiun J'tiintrrs (1907); I,. 
Simeoni, Vcrofia (1909) ; J. P. Richter, A Descriptive Catalogue oj Old 
Masters of Italian School in the Villa Doccia (1907). 

BRUSH, CHARLES FRANCIS ( KS49-1929), American 
physicist, inventor and manufacturer, was born in Euclid, O., on 
March 17, 1S49. He graduated in mining engiueering at the 
University of Michigan in 1869, and from 1870 to 1873 he 
practised as an analytical chemist in Cleveland, 0. I 01 the next 
four years he was a commi.ssiou merchant, dealing in iron and 
ores. In 1878, after successful experimentation with electric light¬ 
ing, he produced the electric arc light which bears his n.inie. This 
was the outstanding achievement of his earlier life as an inventor. 
In 18S0 he founded the Brush Electric C'ompany whiih heiame 
the owner of hi.s numerous patents in the lieKl of electric lighting. 
The American .Academy of Arts and Sciences awarded him the 
Rumford medal in 1899 for “the [)ra( tical development of electric 
arc lighting" and in 1913 (he Institute of Electriial Engineer.s 
conferred upon him the Edison medal. In addition to his research 
in electricity, he gave much study to gravitation and molecular 
physics. He died at Clevelami, O , on June 15, 1929. 

BRUSH, GEORGE DE FOREST (i85.'i“'^04i\ .American 
painter, was born at Shclbyville ('I'cnn.), on Se])t. 28, 1855. He 
was a pupil of J. L. G6r6me at Pari.s, and became a member of the 
National Academy of Design, New A’ork, and of (he American 
Academy of Arts and Letters. From 1883 onwards, he altracti'd 
much attention by hi.s paintings of North American Indians, his 
“Moose Hunt,” “Aztec King" and “Mourning her Brave" aciiicv- 
ing great popularity and .showing the strong influence i»f Geiome. 
These w'ere followed by picture portrail.s, jiarlicularly of mother 
and child, largely suggestive of the work of the Dul.di. Flemish 
am) German masters, carefully arranged as to line and mass, and 
worked out in great detail with con.summate technical skill. Sev ¬ 
eral of his paintings had for .subject his own cliildren and his 
wife; one of these is in the Boston Mu.seum of Fine Arts. His “In 
a Garden” is in the Metropolitan Mu.seum, New York citv, 
“Mothers and Children” in the Pennsylvania Academy, Pltiladel- 
phia, and “Mother and Child” in (he Corcoran Art Grdicry, Wash¬ 
ington (D.C.). He received gold medals from the Pennsylvania 
Academy of Fine Arts, 1897, and Paris Exposition, 1900. 

BRUSH, a tool use(I for moving, distributing, i oileding. or 
removing materials of a powdery, granular, or linty nat ure—either 
dry, such as dust, or liquid, or combined W’ilh a liquid, or semi¬ 
plastic. such as paint or mud, also a device to transmit electricity 
to or from moving parts. The derivation is from U. Fr. hroee, 
brushwood; Fr. brnsse. One of the first types of known brushes 
is the besom, a bundle of twigs or brushwood tied to a wooden 
handle by means of cane, from which developed (he corn broom 
and whisk, and now the fibre broom so pn])iilar in Amerii a. A 
broom may be said to be a brush with a long handle. 

The range of materials available for brushmaking is now very 
great, as the hair from many animals and the fibrous materials, 
derived from many varieties of vegetable growth, a.-, well as the 
recently developed synthetic (plastic) materials such as exton, 
arc now called into u.se by the manufacturer. The more important 
materials employed are the hairs of the pig, boar, horse, liadgcr. 
goat, bear, skunk, ox; protective hairs plucked from the fur of 
the sable, marten, squirrel, etc., sometimes called camel hair, and 
vegetable products such as piassava (ba.ss), palmyra fibre, tampico, 
palmetto, bassine, kitlool, Mexican fibre, whi.^k or broom-root, 
broom corn, coco, cane, and whalebone. A great amount of cot¬ 
ton is used also particularly in twisted-in-wire brushes. 

The selection of the brush material de[)ends upon the u.se to 
which the brush is to be put. extending all (he way from the stiffer 
brush material for moving foundry slag, down (o bristle for re¬ 
moving the finest dust on a polished floor, and from the artbst’s 
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apfjlication of his water colours to the picture (frequently called a 
{;encil), to the removal of thick mud in Ihe flutters. In the case 
of personal brushes, it ranges from the stiffness necessary to 
[x-netrate a healthy head of hair or to take the grime from a me- 
thanii’s hands to the softness to remove excess face powder from 
milady’s cheeks. 

'I'o make use of the available material.-, for these purjioscs, they 
must be held securely in a handle, which may be long or short, 
depending ut)on the use of the brush, and may be made from any 
v\c)od. metal, liard rubber, or the numerous comparatively recently 
develo[)efl plastics, such as pyroxylin and bakelile, or materials 
of animal origin, sucdi as ivory, [jone, and tortoise shell. Although 
stiff bru.sh materi.il is fre(|uently dedgn.ited by the general term 
“bristle,” the correct use of (his word should be confined to the 
stilt liair ohtaiiu-d from the hog, pig, or boar, (he b(‘sf and stiffest 
ot which ((ime from the colder and wilder districts of Europe and 
Asia, being marketed through Kussia, Japan, China, and India. 
Horsehair, whic h is used very exlc-nsively for dust brushes, comes 
mainly from countries where laliour cost in prc'jiaring material 
lor the markei is low enough to meet competition. 

Among the libres are pia.-,.^ava, obtaincal from the leaf-stalk and 
trunk of Ihe palm At Idles b'unijcra which grows in the Brazilian 
forests, taking its name from the princijial port of .shipment, 
ll.ihia, and also from leaf-stalks of the African jialm. Both Bahia 
and African iii.ass.iva are known a^ bass, the latter being a much 
stiller and coarser fdire than Bahia piassava. Another Brazilian 
hbre known .is Tara, but more commonly as monkc'y ba.ss, is used 
where a softer material is reciuired. There are several sorts of 
Mexican hhre (locally known as Islie) and oblained from A^avr 
IltirraaiJitha, the best known being called “Tampico,” as it is 
largely exported from that Mexican port. 

Killool is obtained from the Jiidiaii [lalm Curyota Urens; and 
bassine (also an Indian product; from the i’alniyra palm {Boras- 
sus I'labcUiformis). Whisk is ohlamed from Mexico, k'rance, and 
Italy. 

All these' malerials are hleacliecJ. dyed, and processed, even to 
the ext fill of imitating the natural Ijri.slle “Hag” or .si>lil end in 
lihre. 

Brush Manufacture. —Method.s of manufacture arc here* de- 
senhed, and one or more of them apply to each type of brooms 
and brushes, 

(.1) Pitclc or ('t'liienl Solliiu.;. In tlu' case ol set finishes, the nia- 
teii.il is made into knots (altnosi the- onlv v\ay to make a hri.slle brush 
willi the llags out; of the re(|uireii si/.e, dipped into hoilinn pitch, 
(lu ti hound l»v means of a lliriim, ag.iin dipped into boiling pilch and 
then iiv-erted'into the' hole in the lack, which has been previously 
limed cither by hand or by macliine. .Sometime-s they arc pc'gged 
into place. 

(h) Machine killing.—Machines are now playing a large [lart in 
(he ni.oinl.ulure ol Iniishe.s, and are replacing hand-drawing and piUh- 
'-ettini' escepl tui Ihe very expensive brushes. By means of machines 
the- Unots are pum lu-d into holes in the .solid backs and are sec ured 
by a si.ijile in the s.une cipcaation. Automatic drilling and tufting 
machines piodnce large cjujintiiies ol brushes at very lov' cost. 

(D Hand Hr.iwing.- In the case ot hand-drawn brushes, the knots 
or tnlts of lau-li material are drawn into llie holes from the back 
of the lirush with wire. When all tfie holes of the lirush are filled, (he 
brush is ronitdeted h\ means of a veneer which is glued or .screwed 
on the hack and then linblud hy the brusli finisher. Afterwards the 
laistles or other materials are levelled by means of shears and the 
blush is readv for ii.w. One of the princiiial u.ses of this method is the 
metal back h.dr hiu.di in wiiii h liristle tufts are drawn into the holes 
in die cast aluminium hai ks. In tin finished bru.sh, the wire lies neatlv 
in ojien grooves in the hac k w ide h serve as a deeoration. 

Another rnc'thod of land ch .ixc ing is known a - trepanned work. The 
holes are bored only to a certain depth and connected at the bottom 
with a long hole running thc' length of Ihe bru.sh stock. In the lattc'r 
hole, the thread with whieh the brush is drawn is placed and secured 
at one end, the thn'ad is drawn out of the hole in a loop and the knot 
is placc'd in the loop and drawn in from the end of (he Inush. This 
i the only melliod whii h can he ii ed foi iMiid-draun ivorv bru .he- 
and at one lime was also usc-d tor ebony hnishes. although the latter 
aie now also staple set. Bone-handled tooth In-ushes were made in 
this way. 

(cl) Twistcxl-in-Wire.— The bristle or other material is secured bv 
mean;- of two wires lx Hveen which it is Iwisled. In .some ca.ses the 
c-nds (tf tlie twisted wiie arc inserted into a handle of wood, celluloid or 
Kullen-.x This makes a brush with material all around the centre 
wires. They arc ).ec|Uently bent into a loop to make a brush with a 1 


.substantial face, and this type represents a very large proportion of 
the brushe.s used in the home. 

(e> Rolled in Metal or Steelgript.—The most recent and possibly 
thc most far-rcaching development in brush construction that has 
taken place in a great many years is (he rolling of brush material into 
a metal channel. The metal channel folds over a wire, holding brush 
material in place, and its grip permits gre-ater Ireedcjm from shedding 
or dropping out of brush material than any other type, except possibly 
thc (wisled-in-wire. This make.s it invaluable for a number of u.se.s, 
particularly in the food industry and in rubber manufacture where 
.shedding is troublesome. 

Such construction enabic-s brushc-s to be made in strips, of lengths 
limited only hy the length of metal strip and wire that can be fed to 
the automatic machine which forms thc strip into a diannel. This 
machine likewise feeds the lirush material uniformly under the w'ire, 
and clamps it into a solid brush strip, and may even trim the ends of 
the brush material to the desired uniform length, and automatically 
cut it off to thc strip length required to meet the numerous uses to 
which it is to be put. 

q'he brush consists of metal and brush material only, no wood or 
other backing w'hich might split and release the tufts being used. 
After the brushes are made in strip form tlicy^ may be wound into 
spiral form for use as rotary brushes on many types of industrial ma¬ 
chines. The.sc cylindrical brushes can be made practically any lengtli 
and diameter, in this way improving both thc machine and the 
product. 

Types of Brooms and Brushes. —Thc following arc the vari- 
OLi.s types of brooms and brushes manufactured. 

(1) Hou.sehold Brooms and Brushes.—These consist of sweeping 
brooms, carpet brooms, yard brooms, scrubbing brushes, stove brushes 
hearth brushes, shoe brushes, etc., all materials and metliods of manu- 
facluie being used. 

(2) Toilet Brushes.—Trjoth brushes are almost entirely .staple set 
in telhiloid handles, W'hite bristle having been mainly used, but there 
is a recent movement to u-^e natural coloured aiul black bristle, owing 
to its superior wearing qualities. Tooth brushe.s with synthetic ma¬ 
lerials are also now being marketed in small quantities. 

Other Sorts.- - In this section may bi- included liair brushes, clothes 
brushes, hat brushes, shaving brushes, etc. These are manufactured by 
pitch selling, stajiling, hand-draw'ing, and twisted-in-wire. The ma¬ 
terials u.sed consist of w'ood stocks and twisted wire handle.s for 
clothes and hat brushes and other brushes ot this tyqie. Wood, ivory, 
lortoisi-slu'll, and plastics are used for the liaiulles of hair brushes, also 
for shaving brushe.s. Shaving hru.shes are made like string bound .sash 
tools, thc only differenct- being in flie h.andle, which is ver\ much 
shorter. Badger or bristle is used mostly for shaving brushes; for the 
other types of brushe.s. lirLstle, horsehair, and in the du-aper kinds, 
either fibre alone or a mixture containing libn-, Certain laws,, however, 
prohibit the use of shaving hru.shes using liorsehair and all brushes 
using animal materials must be sterili/.eil by approvi-d methods. 

(,H Painters’ ami Decorators’ Brushes, (.See Art liricAics, below.) 
—ISi'early all patterns ol painting brushes are composed of three parts, 
the bristles or .similar materials, ferrules—or other binding, and ii.andles. 
In this class arc sash tools, distemper and paint brushes, stock l>rushe.s, 
varnish brushes, etc. They may he either hand or machine-made. 

(4) ArtisLs’ Brushes. {See below, and Airbiutsu.) 

(5) Wire Brushe.s.—Using metal wire tor the brush material, tlu!:;e 
inclucle flue brushes, bru.shes tor cleaning butchers’ blocks and the 
steel surfaces of boilers, as well as castings in the foundry. These, may 
be liand-drawn, staple set, or tw'i.-.led-in-wire, or steelgript. 

Maple and birch are chiefly u.sed for the backs, galvanized steel wire 
for the Iwisted-in-vvire handles and also different gauges of wire for 
filling the wooden handles or stocks. 

(6) Other Kinds of Brushes.—Among the numerous otlier kinds of 
brushes are (hose made for special industries and lho.se made for use 
in .siiecial machinery processes and known as machine bru.shes. Most 
industries u.se special brushes ol some sort. 

(T. M. T,; X.) 

ART BRUSHES 

History. —The brush, like many olher hand tools, is simiily an 
imfirovement on what the fingers can do. No attempt w'ill be 
made to trace its exact origin, but among thc remains of (he 
Cro-Magnon race are found pictures on the walls of Dordogne 
that certainly required brushes in painting them. As civilization 
advanced and wider uses were found, the crude bru.sh, made pos¬ 
sibly with reed.s, was supplanted by a bunch of bristles tied to a 
stick; from then the brush developed rapiidly. From the pro¬ 
ficiency ol the Egyptians and Greeks, we know very little basli 
improvement has beeii made in the paint brush since 3000-2000 
B.c. A greater variety of uses in the art of painting, as well as 
specialization in industry, has brought about every conccivabh' 
form of (he brush, everv^ kind of hair and setting, as might be 
expected when one considers that its use varies from that of paint¬ 
ing miniatures to wa.shing railroad cars. 
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Material.—In selecting the hair or bristle for a brush, the 
manufacturer uses that of many different animals and depends 
upon various countries to furnish such material. The most popu¬ 
larly used type of bristles for the stiffer paint and art brushes are 
the hrench bristles. These are lulled from hogs of central Europe, 
are white, range from i \ in. to 4 in. in length, and form one of the 
best known types of the bristle brush. Russia also furnishes 
bristles, which are longer and heavier, and greyish in colour. The 
most plentiful of all, however, are the black bristles of China, 
which are divided into two groups: those coming from the north¬ 
ern part of China, and called Tientsin bri.stles; those coming from 
the southern part of China, and called Hankow bristles. Naturally 
in a cold climate, such as that of northern China, animals grow 
longer and liner coats, while the bri.stles of the animals of the 
warmer climate are found to be shorter and stiffer. Hankow stock 
comes from colder mountainous regions and is heavier and stiffer 
than Tientsin which conies from wanner climates even though, 
geographically Tientsin is farther north. The 'Identsin bristles arc 
used largely for varnishing brushes, and the Hankow bristles for 
|)aint brushes, a stiff bristle being needetl to push a heav'y pigment 
along. Besides bristle, other varieties of hair arc used. Red .sable 
is perha[)S the most sought after. Sable is cut from the tail of the 
kolinsky, an animal whose habitat is Siberia and Russia. The 
[lelts are used in fur coats. The hair is reddish yellow, does not 
e.xceed ij in. in length, and is noted for its rem;irLiblc springiness 
and lineness. it is employed mostly in the manufacture of fine 
watiT colour and oil colour brushes. Cainel-hair is very irnport.ant 
because of its wide use. The term is a misnomer, however, the 
commercial material that is generally know'n as camel's hair being 
taken from a .species of squirrel that is al.so an inhabitant of cold 
countries like Siberia and Russia. The best grade of camel-hair 
(omes from the Province of Kazan in Russia; it is the softest of 
all the hairs employed in brush making. Its extreme length runs 
to about 3 in. and in colour it ranges through red, blue, grey and 
black. Badger hair is a popular tyi)c. used in line finishing and 
varnishing brushes. It comes from the animal of that name, and 
has the distinction of being the only hair taken from the pelt of 
animals; all others are taken from the tails. It is greyish in colour, 
w'ith a black band about d in. from the tip. Fitch hair is like 
badger and meets similar uses. Brownish black, it is taken from a 
.^kllnk. 

.Xinongst the hairs that arc not so popular are Rus.sian sable, 
similar in length and quality to red sable, but dark grey in colour; 
bear hair, which looks very much like fitch; and black sable, which 
resembles fitch but is taken from a South American civet. Several 
types of Chinese brushes are made of goat hair. 

Manufacturing. —In manufacturing paint brushes of hair, the 
brush-maker generally considers that the tanning of the skin is 
enough preparation. Bristle is treated quite differently. Chine.se 
bristles are shipped to England and America, ca.sed and sorted 
according to their native province only. The brush-maker must 
remove these, and sterilize and sort them before they can be 
utilized in making brushes. Every bristle or hair, with the ex¬ 
ception of some that are adulterants in brush-making (like horse¬ 
hair) has a flag end and a butt end. The flag is the lip that has 
grown out of the animal; the butt is the root. A bristle is similar 
to an elongated cone in shape, and the brush-makers test adultera¬ 
tions of horsehair by rolling a bristle between the thumb and fore¬ 
finger; if it is genuine bristle, it will slowly roll out of the fingers 
at the flag end. Each bristle has a natural curve, and to remove 
this two bundles of bristles are bound end to end and tied with 
cord. They are then boiled for three hours, which action also 
sterilizes them. Copper screens are used with meshes of varying 
thitknesses to sort out the thitk and thin bristles. The long and 
short ones are then sorted, the long ones being much more valu¬ 
able than the short, after which the bri.stles are ready to be set. 

Settings. —For every kind of brush, a slightly different process 
is used for setting. The leather-bound, metal-bound, cord and 
wire-bound, and wire-drawn brushes are the most common, and 
there arc those set in rubber, cement, glue and pilch. Each has its 
purpose. The popular type of floor-sweeper and dust brush is an 
example of a pitch-.set brush, the setting being a great timesaver 
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for the brush-maker, and iu'9 gr>od tor the purpose as a rubber 
setting would be unlc.^s brush is washed as it sometimes is. 
Pitch settings drop out (except in wire drawn construction) if 
block expands or contracts due to moisture. Brushes used in 
water, as calcimine brushes, and water colour brushes for art pur¬ 
poses, are quite often set in cement, as rubber settings ex])and 
when wet and are liable to burst the metal ferrule surrounding 
the setting. Glue set brushes, while generally considereii a 
cheap tyiie of setting, are as serviceable where the brush is not 
to be used in water or anything th:it would dis^-olve the glue. 
Some brushes used in painting automobile bodies are glue set 

Process.— In making the a\'erage varnij>h bru.di, the biush- 
maker proceeds as follows: He takes up a handful of loose bristle 
and lays it on a scale, removing or adiling bristles until it meets 
the proper w^dght. This bristle is then picked up ami rolled out 
W’ith both hands, the rolling being done by the thumbs with the 
finger tips held together. To straighten the bristle, it is constantly 
passed through a metal comb fastened upright on his beiuh. After 
a few seconds of rolling and combing, his adept fingers have made 
all the flag ends point upw'ard, the convex side of the bristle lying 
on his palms and fingers. With a quick movement the portion in 
the right and lelt hands are folded on one another, so that all the 
flag ends point inward. This end of the bristle is then inserted in 
a brass cup which lias just the .shape on the inside that the brush 
will have on the outside when fmi.shed. The bottom of this cup is 
V-shaped, the V being covered with emery cloth, d'his aids the 
bristle in standing up straight. The thumbs and forefingers are 
then used in shaping the butt end, while the lower end ol the tup 
is pounded vigorously on the bench, to make the bristles range 
along the emery cloth in a two-sided chisel shajre. 

All brushes of any quality are cupjied in this manner am] not 
cut, as is the popular idea. This cupping ]n-eserves tht' flag or 
soft end of the bristle which does the most work in painting. The 
brush-maker now clijis the butt end that is sticking out ol the cup 
until it is level or even. When two or three turns arc taken with a 
fine piece of thread around the bristles, they are released from the 
cup into the metal ferrule, which will be their final resting place. 

The glue, pilch, cement or whatever ‘'set” is used., is ])oured in 
the ferrule in the space wlu're the handle will go ami allowed to 
settle down through the bristle and dry. If the brush is to be 
rubber .‘^et, the ferrule is pulled up, exiiosing the butt end of the 
brush about three-quarters of an inch. The brushes are then stood 
on the butt end in a tray with a perforated bottom. This tray is 
laid in another tray which contains {jure gum rubber in solution 
with benzol. This submersion in the rubber is timed w'ith great 
accuracy and the specific, gravity of the rubber watched carefully, 
as capillary attraction is depended upon to raise the rubber u]) the 
bristle. If the bri.stles arc left too long in the solution, the rubber 
will creep too far up and stiffen it against c orrcct u.se. 

The brashes are now removed from the gum, allowed to dry, and 
then laid in trays containing sulphur powder, whence they go to 
vulcanizing ovens. Vulcanization takes longer with brushes than 
with any other article because a heat great enough to vul¬ 
canize rapidly would injure the bristle. When the brushes are 
removed from the ovens, nothing reniains but to imll the ferrule 
down in place and fasten the handles on. They are then put in a 
centrifugal machine which holds them by the handles and swings 
the bristle end around. This removes loose bristles, which were too 
short to catch in the vulcanizer. 

Bru.shes of hair are shaped and cupped in a manner similar to 
those of bristle, with the exception of some very sm.ill art brushes 
that arc shaped almost entirely with the fingers and lips. Art 
brushes require more rigorous rules as to the length and shape of 
the .setting. There are one-stroke brushes, so named beciuso their 
long stock and squared end permit a letterer to make Roman, 
Old English and script letters with one stroke. Designers, show 
card, letterers and retouchers arc the names of some other typical 
art bru.shes. 

Brushes set for water colour are generally fuller and longer than 
those set for oil. having a light liquid to deal with and the other a 
heavy pigment and oil. The metals in which art bru.shes arc set 
must also be taken into con.sideration. Copper, because of its 
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nun-corrosivc cjuality is favourec] tor vvau-r rolour, as is albata 
(an alloy of cop|K‘r and nitkel), while (hi colour brushes need no 
sij(h favourinj; 

'Ehrou^h J ratiM- :intl (cntral Kurojjr, the setting of brushes in 
quills has prevailed tor years. This industry is handed down from 
father to sun. and bids lair to remain in Lrarue because of the 
availability of the ciuills. 

In sornit ol the larger type^ ot hruslies, and particularly in 
leather-bound brushes, a wethte is set in the centre of the bristle, 

I'l'llA'IM 



1. Round and hat tHctico painting bhushrs: 2. watcr colour 

BRUSH; 3, QUILl. STRIl'ER 4 SWORD STRIPER; 5 OIL PAINTING BRUSH; 

6. STENCIL BRUSH. 7. THREE STYLES OT QUILL BRUSHES; 8. BADGER 

BLENDER; 9 RIGGER 

This leava-s a V-.shape.d spai e between the two sides ol the brush 
that has a tendeiuy to hold more paint and prevent so much 
dipping' of the brush. 'I'he longer sfoik.s an' much sou^dit after in 
bristle biiyinLP an adileil im h in len^dh sometimes meaning twice 
the price. A lonw slock brush wears down to the lenj'th of a 
cheap brush through use 

Types.—The illustrations show' some .specialized brushes. Id^. i 
shows round and flat ftcsio p;iin|in« brushes. As these arc used in 
water colour and sometimes on ceilings the stock is extra lonp to 
pive a liphl touch, hold jdenty of (he thin liquid and prev'ent 
driiipini:. Idp. 2 is a typical water colour brush. It a.ssumes this 
shape only when it is \vi-t. Two types of liners or stripers arc 
shown in tips. and 4. Idp, 3 is a quill striper and hp. 4 a sword 
slriiH'r. TJie entire lenpth of the hair in these brushes u.sed in 
coach stripinc is laid Hat to take up any tendency to wobble and 
leave a iacpcd line. Fip s is a “briphts” brush used in oil painting 
and set to make short c risp strokes. I''ig, 6 is a stencil brush, while 
tig. 7 shows different styles of quill bru.she.s. Fig. 8 is a badger 
blender for softening harsh lines in a ptiinting and for graining and 
marblizing Fip. q is a squared-end lettering brush called a rigger. 

(B. Ch ) 

BRUSILOV, ALEXEI ALEXEIEVICH (iS53-tq.6>. 

Russian soldier, was born Aug. 10 1853, of an old family. He 
began his milit.ir)' career as u ca\alry ofTicer in the Caucasus, and 
in (he Russo rurki.'^h \V;ir of 1877-78 he distinguished himself 
by his courage and reseturce. From this lime onvvard.s he held 
imponant commimds. and on the outbreak of the World War 
took command of (he \TTl Army, which p.articipatcd in the 
invasion of (ialicia from the e.ist, By .Sept, iqi3. after varying 
iortunes, his army had secured ])ossessic>n of Rovno. and was in | 
temporary occupation of Lutsk. In Aj^ril iqib Brusilov succeeded I 
hanov as uirnmander ot (lie Russian armies (\Tl,. VIlI.. IX.. ! 
\l I south ot the Fripet Marshi .s A great olfen,si\ e was launched I 
during the .summer of igiO which brought much-needed relief to | 


the Italian armies by compelling the withdrawal of considerable 
enemy forces to face the crisis of Lutsk, but, owing to the lack of 
artillery munitions, this relief involved heavy Russian losses. 

After the Lvov Coalition cabinet was formed in May 1917, 
Brusilov was given supreme command of the Russian armies, 
which, however, he did not long retain. During the fighting in 
Moscow in November, he was wounded by a chance bullet, though 
not himself actively engaged. He died in Moscow, March 17, 1926. 
BRUSILOV OFFENSIVE, THE: see Luck, Ba'ftles of. 

BRUSSELS, the capital of the kingdom of Belgium (Fr. 
Bruxelles, Flem. Brussel) and of the province of Brabant, in a 
central position about 70m. from the North sea at Ostend. It oc¬ 
cupies the valley of the Senne, a small tributary of the Schelde, 
and the surrounding hills on the cast, south-east and west. The 
earliest inhabited site in the area is thought to have been what is 
now the eastern suburb of Anderlecht, a favourable natural clear¬ 
ing in the primitive forest. Foundations of an important Roman 
villa and I'rankish cemeteries have been discovered; and the col¬ 
umns of the villa seem to have been utilized in constructing the 
crypt of the old church, St. Guidon, at Anderlecht. The Gallo- 
Roman population, dispersed by the Franks, sought refuge in 
the islands among the \'ast mar.shcs of the Senne, and the Franks 



H8teL DE VILLE, THE CITY HALL OF BRUSSELS. ONE OF THE MOST 
BEAUTIFUL BUILDINGS IN EUROPE 

The building oontinuot, after more than four centuries, to be the centre ol 
civic Administration a.id the ofTicial headquarters of the Burgomaster 

themselves later followed them. Brussels. BruoeseUa, BroekzeJe, 
“the village of the marsh,” thus took its origin. In the 6th“7th 
centuries the evangelization of the region began, and Saint Gery 
founded an oratory in the main island, thenceforth knowm as 
“He Saint Gery.” The name St. Gery occurs in the centre of the 
old town to-day. and reminds one of its early history. 

.^t the fall of Charlemagne’s empire, the small isles of the Senne 
were fortified and alongside the chapel a walled enclosure was 
built. In the loth century, after the Norman incursions, there came 
comparative security and prosperity. Commerce and industry 
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developed side by side with the establishment of the merchant 
road linking Cologne, the Rhine metropolis, with the Flemish 
towns of Ghent, and Bruges; and especially in those spots where 
it crossed north-flowing rivers, colonies of merchants and artisans 
grew up. The road crossed the Senne by lie St. Gery and the 
adjacent islands and then climbed towards the Hraban^on plateau 
on the right bank of the stream. Its course was marked by the 



Facing the Hotel do Villo in the Grande Place, it stands on the site of the 
house where Egmont and Horn, regarded as martyrs of Flemish freedom, 
spent their last night before execution in 1568 

old Street called “Montagne de la Coiir” now the Mont des Arts. 
The merchants of the new industrial town, free from the authority 
of an overlord, created a market, the origin of the gra/rr/e place, 
and a house, the forerunner of the hoiel de ville, where they met. 
While the commercial town flourished and gradually formed the 
nucleus of the “low town’’ which is still the business quarter of 
Brussels, Henry I., duke of Brabant and count of Louvain, built 
a residence and, about the year 1200, the abbey of Saint Jacques 
on the Coudenberg. on the eastern edge of the plateau bordering 
the Senne valley. This was the beginning of the ducal agglomera¬ 
tion and of the “high town,” still the aristocratic quarter with 
the king’s palace. 

In the first half of the 13th century new ramparts, including 
eight gates and 24 towers, were constructed to protect the indus¬ 
trial city. In 1312. Duke John II. of Brabant granted the citizens 
their charter, distinguished from others as that of Cortenberg. 
This charter, with the Golden Bull of the emperor, Charles II. 
(1349), was confirmed by the famous “Joyous Entry” of Duke 
Wenceslas into Louvain (1356). This established the early consti¬ 
tution of the South Netherlands, which remained almost intact till 
the Brabant Revolution in the reign of Joseph IL The 13th- 
century wall was soon outgrown, and in 1357 Duke Wenceslas 
ordered a new wall to be built, enclosing a much greater area. The 
rnodern boulevards follow its course. It included 74 towers and 
eight gates, and survived until 1830, In 1383 the dukes of Brabant 
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transferred their capital from Louvain to Brussels, althoimh resid¬ 
ing for some time in their castle at N’ilvorde. hall-way between 
the two turbulent cities. Bru.ssels is sup]iosed to have tiien had 
50.000 people, one-fifth the numluT of tlhent. In i.j2o a further 
charter W'as granted recognizing the iiilds of Hrus.sels as tlie Niue 
Nations, a division still existing. 'The dukes of Brafi.mf built a 
castle and place of residence on the CoiidenlK’rg, and this eventu¬ 
ally became the famou.s palace of the Netherlands whence Charles 
V. abdicated in 1555. In i4,>o the duchy was nn-rgi-d iu tlu- jios- 
.sessions of the duke of Burgundy. 

bevcnteenth-centurv Brussels was desirilu-d .as “one of the 
finest, largest and best-situated cities of laiiope.” It suffered 
severely, however, from the bumbardriK'tU of the Frencli under 
VillcToi (1695). Sixteen churihes and .4.000 hoLisfs were burnt 
down, and the historic buildings on the Grande Place were 
seriously injured, the houses of the. Nine Nations on the eastern 
side being completely dcslroyetl. In 1731 the famous pahice of 
the Netherlands was practically destroyed liy fin-, some ruined 
arches and w'alLs alone remaining. 

Buildings.—The church of Sle. Gudulc, also dedicated to St 
Michael, is built on the side of the hill originally calli'd S(. 
Mich.ael’s Mount. Begun about 1.^20 and conipleti'd s.ive tor tin' 
two towers, in 1273, it is considered to be one of the finest sjteei- 
mens of pointed Gothic. The stained glass of the lydh-i sth cen¬ 
turies is very rich. In many of the window's there are figuri's of 
leading members of the houses of Burgundy and H.ibsburg. The 
curious oak pulpit came originally from the Jesuit diurch at Lou¬ 
vain, and is considered the masterpiece of Verbruggen. The church 
of the Salilon is said to have been founded in 1304 by the gild (d' 
cros.sbowmcn to celebrate the battle of Woeringen. In a side 
chapel is a fine monument to the princely family of Thurii and 
Ta.xis, which had the monopoly of the postal ser^’i(•e in the old 
empire. La ('hapelle is 13th century, but much restored. 

The Grande Place is by its associations one of tlie most inter¬ 
esting public squares in Europe, and contains two of the finest 
and most ornate buildings in Belgium. The Hotel de Ville occuiries 
the greater part of the south side of the .sciuare. The older half of 
the fac'adc dales from 1410, while the shorter and less ornate jior- 
tion was begun in 1443. The fine low'er, 3fiofl. in height, is 
crowned by a golden copper figure of St. Michael, ifift. in height, 
erected as early as 1454. Opjiosite the town hall is the smaller but 
extremely ornate Afaison du Hoi, in which the royal address was 
read to the Stales General. It was almost entirely rebuilt after 
V^illeroi’s bombariiinent. The priniipal buildings of the iStb cen¬ 
tury arc the king’s palace and the house of parliament or Pedais 
de la Nation. 7'be palace occupie.s j>;trt of the site covered by the 
old palace burnt dow'n in 1731. It was built in the reign uf the em- 
])ress, Maria Theresa, but has been greatly al((!red and enlarged 
.since. The Palais de la Nation W'as constructed between 1779 and 
17S3. During the i*'rench oceufiation the law courts sat there, and 
from 1817 to 1830 it W'as assigned for the sitting.s of the States 
General, It is now divided between the senate and the (hamlier of 
representatives. 

The improvements effected in Brussels during the iqth cent my 
comjiletely transformed the city. The removal of the old wall was 
followed by the creation of the quartiers Leopold and Louise jn 
the upper tow'ii. In the lower, the Senne was bricked in, and the 
fine boulevards du Nord, Anspach, llaimuit and Midi took the 
place of slums. The Bourse and the post olTice are two fine motl- 
ern buildings in this quarter of the city. The Column of the Con¬ 
gress (i.r., of the Belgian representatives w'ho founded the kingdom 
of Belgium) surmounted i»y a statue of King Leopold 1 , wa.s 
erected in 1859, The Palais da Justice was erected hetw'een iSfiO 
and 1883, from the design of Boelaert, in the style of Karnak and 
Nineveh, but surmounted w'ith a dome. It is conspicuously placed 
on the brow of the hill at the southern extremity of the rue de 
la Ri^^ence, which contains the new picture gallery with an ex¬ 
cellent collection of pictures, the palace of the count of Flanders, 
and the garden of the Petit Sablon. Immediately above this 
garden is the Palais d’Arenbcrg, one of the Renaissance hotels 
(showing Spani-sh influence), which was, in the 16th century, 
the residence of Count Egmont. 
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/n (hr f.'irly years of (he 20th century new and spacious avenues 
were driven into the' snhurf)an woods, and below the Place Royalc 
the old lortufuis street called the "Mdutupne de la Cour” pav'C 
place t(; a Mont drs Arts. The rid>?e e>n the; west and north-west 
of the Si one valley, from w'hiih V'illeroi bombarded the city, is 
built over from south to north ijy the sufiurbs of AnderJerht, 
Molenbeek and Koekelberg, while Laeken with its royal chateau 



The church or st. guoule in Brussels, built on the site of the 

• original st MICHAEL'S MOUNT 

Tills Ciothk- structure was begun about A.D. 1220, but its tower* were not 
flddml until the 14th or 15th century. It has rich stained glass windows 
of tho 13th and 15th centuries 

and park torms the northern part of the Brussels conglomeration. 
The communes ol Laeken. Maeren and Neder Ov’crhecmbcek, with 
parts of Molenbeek and .Schaerbeek were incorporated in the city 
by a law of April 1021, in order to facilitate the construction 
of the new' outer [)ort. 

The University.— In 17SS the faculties of law, medicine and 
philosophy were removed from Louvain to Brasscls, which in 
1834 was constituted a tree and independent university with the 
addition of a faculty ot natural .science. The university includes 
a sfhool of political :ind social science, a school of commerce and 
an educational section, B\’ the institution of chairs in sjiecial 
subjects, such as Memish history and literature, colonial juris¬ 
prudence and international law, the intimacy of theoretical disci¬ 
pline and practical economic and political conditions was admir- 
-ilily maintained. 'I he C.ermans closed the university in Dec. 1941. 

Although mainly a court city and a residential centre, Bnissels 
has nuineroiv industries among which the manufactures of lace. 


carjrets, curtains and furniture stand out. It is also an educa¬ 
tional centre: the university had 3,000 students in 1937-3S. 
while the ccole militalrc trains students for the profe.ssions a.s 
well as for the army. The period after 1910 saw many trans¬ 
formations in Brussels. In World War I, the German occupation 
extended from Aug. 1914 to Nov. 191S. Gen. Sixt von Armin's 
lroo{)s entered on Aug. 20, ami on Sept. 2 F. M. von der (ioltz 
was appointed governor-general of BelgiurTi. He was succeeded 
liy Gen. von Bissing in 1915. Numerous social relief movements 
were in.stituled; among them the Comile National de Secours had 
its headf|uarters at Brussels, and with American aid organized the 
leiding of the Belgian jiopulation. The executions of Idiilippe 
Baucij and of Edith Cavell took place here. The Belgian army 
reoeeujiied Brussels on Nov. 18. 1918, and the king and queen re¬ 
entered the city in state on Nov. 22. Many old quarters of the 
“low town” had been demolished, and new arterial roads con- 
.sl rue ted. The palace of the count of Flanders became the Banque 
de Bruxelles, and in Nov. 191S the city acquired the palace of the 
;luke of Arcnberg and gave it again its old name of Palais cl’Eg- 
munt. Th(' British monument commemorating the brotherhood of 
the two nations during World War I was unveiled in 1923. Thi' 
foundation stone of new buildings for the university was laid in 
Nov. 1924 by Prince Leopold. A large sum was provided towards 
these by the American relief commission. 

In World War II, Brussels fell to the Germans May 17, 1940. 
The city did not suffer extensive phy.sical damage, but was sub¬ 
jected to harsh terms of occupation. The burgomaster and many 
of the aldermen were removed from ofiice. 

The terminus of the London-Brusscls air .service, previously at 
Evere, later was moved to the suburb of Haercn. Brussels is 
also connected by air with the other principal European cities. 
The town administration is directed by a burgomaster and aider- 
men at the head of a town council, whose headquarters are in the 
hotel d(? ville. In the Brussels agglomeration arc 16 suburbs or 
communes and parts of two others, each self-governing, with bur¬ 
gomaster and aldermen located in a Maison Communale. The sub 
urban communes are; Anderlecht, Etterbeek, Forest, Ixelles, 
Jetle, Kockelberg, Molenbeek St. Jean, St. Gilles, St. Jos.se-ten- 
Noode, Schaerbeek, Ucclc, Woluvve St. Lambert, Woluwe Si. 
Pierre, Laeken, Haeren and Neder Overheembeck with parts of 
Molenbeek and Schaerbeek. Recent enlargements of boundaric'' 
have greatly extended the are.i of the city pro}3er, which covered i.? 1 
.SI).mi. in 1921. The population, with suburbs, was 912,774 in 1938. 
In 1856 the population of the city alone was 152,828: 200,433 in 
1930 and was estimated at 191,678 in 1938 and 189,036 in 1939. 
The great increase has Iteen in the suburbs. The effective increase 
of population has not, therefore, been so large as the figures for 
the administrative unit would imply. 

The Port of Brussels. —The harbour works planned in 1896 
were completed in 1008, and the Willebrock canal, constructed in 
the 16th century, and giving access to the Rupel and the Schelde, 
was enlarged to provide a waterway for steamers drawing 24 ft. 
The basins built were later found to be inadequate and were filled 
in (iQioj and the outer port between Laeken and Vilvorde, with 
a canal 18V mi. long leading to the Rupel and the Schelde, taking 
vessels drawing 19 ft., was opened in 1922, Brussels is thus only 
about 33 mi. farther from the sea than Antwerp. The port in 
1939 had four docks: the Vertoge, the Bcco, the Aug. Gobert 
and the Avant Port, with a total length of about 13 500 ft. 

Imports include timber and colonial goods, while exports com¬ 
prise plate and window glass, iron, sugar, marble, coal, candles 
and nails, 

BRUSSELS SPROUTS, a botanical variety of cabbage 
{Brasska oleracea var. grmmijcra). In its seedling stage and 
early life it closely resembles the common cahliage, but later the 
axillary buds along the erect stem, about 2 ft. to 3 ft. high, de¬ 
velop into very small heads or “.sprouts,” similar to a head of 
cabbage hut only about an inch in diameter. The origin of this 
variant of the cabbage is obscure but there are records indicating 
its sale in the markets of Belgium as early as the year 1213. It 
is a popular vegetable in England and on the Continent but in 
the United States it is only sparingly grown, commercial proiluc- 
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tion beiriR limited to a few districts, of which Lonp Island, N.V., 
and parts of California arc the most important. Brussels 
sprouts may be steamed or boiled, but if the delicate flavour is to 
be preserved, should be cooked only until tender. They arc at 
their best when served with a butter sauce to which a little garlic 
has been added. Cream sauce and cheese sauce are also used {sec 
Cabbage). 

BRUT, BRUTE or BRUTUS THE TROJAN, a legend 

ary British character, who, according to Geoffrey of Monmouth 
and others, was the eponymous hero of Britain. He was reputed 
to be grandson of Aeneas, and the legend was that he was bani.shed 
from Italy and made his way to Britain, where he founded New 
Troy (London). The name is an obvious confusion between Bryt 
(a Briton) and the classical name Brutus. 

For the romance literature of the subject sec Wace and Barbour. 

BRUTTII, an ancient tribe of lower Italy. This tribe, called 
Briitiii and Brittii in Latin inscriptions, and Brettioi on Greek 
coins and by Greek authors, occupied the southwestern peninsula 
of Italy in historical times, the ager Bruttius (wrongly called 
Bnittium) corresponding almost exactly to the modern Calabria. 
It was separated from Lucania on the north by a line draw'n from 
(he mouth of the river Laus on the west to a point a little south 
of the river Crathis on the east. To part or the whole of this 
peninsula the name Italia was hr.'^t applied. In alliance with the 
Lucanians the Bruttii made war on the Greek colonies of the coast 
and seized on Vibo in 350 b.c., and held it until it became a Latin 
colony at the end of the same tentury. The Bruttii were at the 
height of their power during the .^rd century b.c:. 'J'heir chief 
towns were Con.sentia (Cosenza), Petdia (near Strongoli), and 
Clampetia (Amantea). To this period (about the time of the 
Roman war against I’yrrhus) b(‘lungs the series of (heir coins, 
and they aijpcar to have retained the right of coinage even after 
their final subjugation by the Romans. Ubjecis of Greek origin 
are found in their tombs and (hey spoke the (.ireek language as 
well as their own {bilin^ucs in fhinius). 

The Bruttii first came into collision with the Romans during 
the war with Pyrrhus, to whom they .sent auxiliaries; after his 
defeat they submitted and were deprived of half their territory 
in the Sila forest, which was declared st.ite property. In the war 
with Hannibal they were among the first to declare in his favour 
after the battle of Cannae, and it was in their country that Hanni¬ 
bal held his ground during the last stage of the war (at Casirum 
Hannibalis on the gulf of Scylaciumj. They spoke ()scan as well 
as Greek, and two or three Oscan inscriptions in Greek altihabet 
still testify to the language spoken in the town in the 3rd cen¬ 
tury B.c. The Bruttians, though at this date speaking (he same 
language (Oscan) as the Samnite tribe of the Lucani, were 
not actually akin to them. The name Bruttii was ii.sed by the 
Lucanians to mean “runaway slaves,” but it is considerably more 
likely that this signification was attached to (he tribal name of the 
Bruttii from the historical fact that they had been cont]uered and 
expelled by the Samnite invaders. The evidence of tradition 
(e.specially Aristotle, Pol. 4(7] 10) shows that the customs of the 
Bruttii had a certain affinity with those of the pre-Hellenic in¬ 
habitants of Greece, and it has been argued that a traciition made 
it probable that they were calledIleXaa-Tot. On this evidence they 
were part of what is now generally called the Mediterranean race. 
Many Indo-European elements appear in their place-names (e.g., 
Sila —Latin silva, Greek bXt;; Tcnirsa, cf. Gr. Tc/xcros, or San¬ 
skrit tamas, darkness, shadow), and none that suggest a non-Indo- 
European origin. They may have been akin to the Siceli. 

History. —The Bruttii entirely lost their separate existence at 
the end of the Hannibalic war; in IQ4 b.c. colonies of Roman 
citizens were founded at Tempsa and Croton, and a colony with 
Latin rights at Hipponium, called Vibo Valcntia. In 132 b.c. the 
consul P. Popillius built the great road from Capua through Vibo 
and Con.sentia to Rhegium. Spartacus held out a long time in the 
Sila (71 B.C.). Vibo was the naval base of Octavian in the con¬ 
flict with Sextus Pompeius (42-36 b.c.). 

The most important products of the district were the wood from 
the forests of the Sila and the pitch produced from it. The coast 
plains were in parts very fertile, especially the lower valley of the 


Crathis. Under the empire the Sila was state domain, and most 
of the rest in the hands of large jjroprietors. Augustus joined it 
with Lucania to form the third region of Italy. Diocletian placed 
Lucania and Brittii (as the name was then spelt) under a correc¬ 
tor, whose residence was at Rhegium. From the oth century a.d., 
after the fall of the Ostrogothic power and the establishment of 
that of Byzantium, the name Calabria was applied to the whole 
of the south Italian possessions of the Eastern empire, and the 
name of the Brittii entirely disappeared. After the eastern penin¬ 
sula (the ancient Calabria) had been taken by the Lombards, 
about A.D. 60S, the western retained the name and still keeps it. 

Biui.ioe.RAPiiY.—XVe Strabo vi., p. 253-265; Dion. Halic. x\. i, 4, 15; 
Pliny, Sal. Hist. Hi. 71 - 74 ; Justin xii. 2, xxiii. i; lliilsen in P:vul\- 
Wis-^owa'.*; Realencvklopiiilie, iii. pt. i. (iHqy); R. S. Conway, The 
Italic Dialects (iSo 7 ), lor Bruttian inscription.s and local and personal 
names; J. E. Sandys, Companion to Latin Studies (1921), with uselul 
bibliography. 

BRUTUS (originally an adjective meaning “heavy,” “stupid,” 
kindred with Gr./Japes, cf. Eng. “brute,” “brutal '), the surname 
of several distinguished Romans belonging to the Junian gens. 

(1) Lucius Junius Brutus, one of the first two consuls, 
50Q B.c. According to the legends his father and elder brother 
had been put to death by the reigning family. Brutus look a 
leading part in the expulsion of the Tarciuinii, and was elected 
con.sul, or rather praetor, the original title (Livy i. 59), with 
Collatinus. VVhen the tw'o sons of Brutus joined in a conspiracy 
for the restoration of the Tarejuins, he himself sentenced them to 
death (Livy ii. 3). Brutus fell in single combat with larquin's 
son, during a battle with the Etruscans, who were trying to 
restore the dynasty (Livy ii. 6; Dion. Halic. v, 14). 

(2) Decimus Junius Bkihus, consul 138, surnamed Gallaecus 
from his victory over the Galiaeci (r3()) in the north-west of 
Spain (Plutarch, Tih. Gracchus, 21). He was a ])alron of litera¬ 
ture, and a friend of the poet Accius (Livy, Epit. 55; xXppian, 
Ilisp. 71-73; Veil. Pat. ii. 5; Cicero, Brutus, 28 1. 

(3) Marcu.s Ju.Nius Brutus, a jurist of high authority, was 
considered as one of the founders of Roman civil law (Cicero, 
Do Oratorc, ii. 33, 55). 

(4) His son, of the same name, made a great reputation at 
the Bar, and from the vehemence of his speeches became known 
as “the Accuser” (C'icero, Dc Officiis, ii. 15). 

(5) Decimits Junius Brittus (Albinus), born about 84 b.c., 
tirst served under Caesar in Gaul, :md afterwards commanded his 
fleet. Caesar made him his master of the horse and governor of 
Gaul, and, in case of Octavian's death, nominated him as one of 
his heirs. Nevertheless he joined in the conspiracy against his 
patron, and was one of his assassins. He (hen went to his province 
of Cisalpine Gaul, which he held for the Republicans against 
Antony until, deserted by his soldiers and betrayed by a native 
chief, he was put to death by Antony’s orders (43), while 
attempting to escape to Brutus and Cassius in Macedonia. He 
figures in Cicero’s corre.spondence. {Sec Appian, B.C. iii. 97; 
Dio. Cassius, xlvi. 53; Caesar, B.G. iii. 11, B.C. i. 36, 45.) 

(6) Marcus Juniits Brutus (85, according to some, 79 or 
78-42 B.C.), supported the cause of Pompey against Caesar, but 
w'as pardoned by the latter after the victory of Pharsalus, and 
.subsequently appointed governor of Cisalpine Gaul (46), a post 
which he apparently filled with credit. In 44 he was city praetor, 
and Caesar promised him the governorship of Macedonia at the 
expiration of his term of office. But at the prompting of C'assius 
he became leader of the conspiracy against the dictator, and was 
himself one of the assassins. But the republicans had no pro¬ 
gramme, and in 44 he fled to the East with Cassius, seized 
Macedonia and raised forces against Antony. But at Philippi 
(42) they were defeated by Antony and Octavian, and Brutus 
committed suicide. 

Brutus was generally friendly with Cicero, who dedicated 
several works to him, but there were disagreements between them, 
and Cicero frequently speaks of his lack of enthusiasm. Probably 
the Romans admired him for his respectability, the old-fashioned 
^ravitas. He was slow in decision, amazingly obstinate and in his 
financial dealings with the provincials, both extortionate and cruel 
(Cic. ad Alt, vi. i. 7). Shakespeare’s portrait of him is far too 
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flattering. He wrote philosophical treatises and poetry, but noth- 
infj has survived. We j)os.ses.s part of his corre.spondence with 
C'irero (tw(> books out of an ori(?inal nine), which are now rc- 
Karded as tteiiuine with two [xjssible exceptions. The Greek letters 
of Brutus are probal)iy the composition of some rhetorician. 

Srr J. b. Str;i(han-Havidson, Cit rro (1H04) ; G. Boissier, Cicero and 
hi', I'nrnds trans. 1807); K. 'I', liyruim, Dus Le.ben des M. J. 

Iirutu\ (i8g,sj ; Tvrrell and PurM-r'^ rdiiion f>f riecro’s Letters (refs, 
in index vol. s.v. “luniiis P.rutns,” (•tj)e< ially introductions to vols. iii. 
and V.) ; other aiitfiorities under Cacs.^r, Gaois Jrr.TO.s; CirKRO. 

BRUX: ^ec Mr.ST. 

BRY, THEODORUS (V) FRK ) DE ( 1528-1508 ), German 
engraver and publi.shr-r, born in Liege in r si'B and died at Lrank- 
fort-on-Main, March 27, i srjH. He esfabli.shed an engraving and 
publishing business at J rankl'ort, and al.so visited London in or 
before 1587. Here he became aerjuainted with the geographer, 
kidiaid Hakluyt, with whose assistance he collected materials 
for a finely illustrated collection of voyages and travels, Collcc- 
tionrs Prrci’rittafionum in Indium Orirntnlcm vi Indiam Oeriden- 
talrm (25 parts, 1500-1O54). Among othc'r works he engraved a 
set of T2 plates illustrating the Procession of the Knights of the 
Garter in i57(», and a sed of 34 plates illustrating the Procession 
at the ()bsec|uies of Sir J’hilii) Sidnc'y; plates for T. Hariot's 
Brirfi' and True Report of the nvw found Land of I'ir^inin 
(Frankfort, 1505): the plates for the first four volumes of J. J. 
Hoissard’s Romanae f'rhis Topo^raphin et Antiquitatea (1507- 
(j8), and a series of ])ortrails entitled leones Virorum lUnstrium 
(1 S()7-oo). De Bry had been assisted by his eldest son, Johannes 
Theodorus de Bry (151.1-1(123), who carried on the Collcctiones 
and the illustration of Boissard's work, and also added to the 
lennrs. 

BRYAN, WILLIAM JENNINGS (1860-19:5). Ameri¬ 
can politici:tn and orator, was born in Salem, 111 ., on March tq. 
i860, fie graduated from Illinois collc-ge in t88i and from the 
Lnion collegi' of Law, ('hiiago, in 1883. He practised his pro- 
fes.sion at Jacksonville, Ill. from 1883 to 1887, when he removed 
to Lincoln, Xeb. 'I'here he soon became conspicuous both as a 
lawyer and as a politician, attracting fiarticular attention by his 
speeches fluring the presidential campaign of 1888 on behalf of 
the candidates of the* r,)emocralic- Part^^ From 1891 to 1895 he 
represented the hirst C'ongressional district of Nebra.ska, nomi¬ 
nally Hepuldican, in the national House of Representatives. He 
soon attracted attcaition as n conscientious worker and became 
widely known for his ability in debate. His first gnaat six'C'ch 
(March 16. iSc);’) was ag.iinsl the policy of iirotcction, and on 
Aug. i6, 1893 he made a remarkable speech against (he repeal of 
the silver purchase cl.iuse of the Sherman Act. Although the im¬ 
mediate loser in this contest, he attained a national reputation as 
the leader of the “free-sih'er” moxement. In 18174 he W’as a can¬ 
didate for the I'.S. .Senate but was defeated in a campaign largely 
restricted to the silvcT question. l‘'rom 189.4-96 he edited the 
Omaha World Herald, in which he championed the cause of bimet¬ 
allism. 

Although defeated in all elections in which he subsequently ap¬ 
peared as (.uulidate. he was the recognized leader of his party for 
(he ne.xt 3>o y.'ars. His panacea for the industrial, and especially 
(he agr.ariati evils of the day was “free-silver." In 1896 he was 
sent as delegate to the Democratic National convention at Chi¬ 
cago, and there easily captured control of the convention, wrote 
the i>arty iilalform, which contained a plank providing for bi¬ 
metallism. and in defence of his jiroposition delivered a celebrated 
speech containing the ])assage, “\'ou shall not press down upon 
the brow of labour this crown of thorns; you shall not crucify 
mankind upon a cross of gold.” As leader of the “silver” major¬ 
ity he became the Democratic nominee for president. Subse¬ 
quently, he recei\a‘d the nominations of the Populists and the 
National Silver Parties, In (he ensuing presidential campiiign he 
travelled over 18.000m.. and made altogether 600 speeche.s in 27 
different States—an unprecedented number. In the election, how¬ 
ever, he was defeated by William McKinley, the Republican 
candidate, receiving 176 electoral votes to 271. During the Span- 
ish-.Vmericau War he was colonel in the 3rd Nebraska Vailunteers, 
but saw no active service. Even though he lent his support to 


the ratification of the peace treaty, he opposed the permanent ac¬ 
quisition of the Philippines and in 1900 was again nominated for 
the Presidency on a platform that declared against “imperialism” 
and for “free-silver.” He was a second time defeated by McKin¬ 
ley, receiving 155 electoral votes to 292. After the 1900 election 
Bryan established and edited at Lincoln a weekly political jour¬ 
nal The Commoner, which attained a wide circulation. 

Although not an active candidate for the Democratic nomina¬ 
tion in 1904, he was in attendance and assisted materially in fram¬ 
ing the platform. The conservative clement of the party had once 
more resumed control and nominated Judge Alton B. Parker of 
New V'ork. In 1(105-06 he made a trip around the world, and in 
London was cordially received as a great American orator. He 
WMs again nominated for the Presidency by the Democratic Party 
at its National convention at Denver in 1908. The free-silver 
theory was now dead, and while the chief issue was over the for¬ 
mulation of a trust policy, the campaign was confused by per¬ 
sonal issues, Roo.sevelt him.self intervening in favour of Taft, the 
Republican nominee. Bryan was again defeated, receiving 162 
electoral vole.s to 321 for Taft. In 1912, Bryan announced that 
he was not a candidate for the I)emocraLic presidential nomina¬ 
tion, but he attended the convention, dictated the platform, and 
in.sjnred the general tone of proceedings at Baltimore, and it was 
largely owing to his influence that the nomination went to Wood- 
row W'ilson, in.stead of to Champ Clark. In reiognition of this 
service W'ilson apjiointed him secretary of Stale in T913. 

As secretary of State he devoted much attention to the nego¬ 
tiation of peace treaties with foreign nations, whereby the signa¬ 
tory powers were bound (0 submit all disputes to impartial in¬ 
quiry and delay a full year for arbitration before going to w^ar. 
These w'ere agreed to in principle by 31 nations. The W'orld War 
intermixed the movement. In 1913 he was sent to (California, 
where he urged, unsuccessfully, that the Slate legislature and (he 
governor should delay action on the proposed W'ebb anti-alien 
l.ind ow’nership bill, so di.spleasing to the Japanese Government. 
In 1914 he supported the repeal of the Panama Canal tolls bill, 
which excluded American coastwi.se shipping from the payment of 
fees. 

From the outbreak of the World W'ar, Bryan was deeply in¬ 
terested in attempts to re.store peace. He oiipo.sed foreign wait 
loans to belligerents, but as vigorously opposed an embargo on 
(he shipment of arms as contrary to international law’. After the 
sinking of the “Lusitania” (May 7, 1915) he signed the first 
strong note of protest to Germany. WTcn the President wrote his 
j^econd “Lusitania" note. Secretary Bryan resigned (June 8, 1915), 
saying in his letter of resignation, “You have prepared for trans¬ 
mission to (he German government a note in which I cannot join 
without violating what I deem to be an obligation to my country.” 
He continued, after his resignation, to work in the interest of 
peace; opposed (he Anglo-French war loan; attacked the Navy 
League and the National Security League; and tried to resist the 
growing demands for preparedness in America. However, when 
war was actually declared he asked to be enrolled as a private, 
though then 57 years of age; he urged loyal support of the 
President’s war measures, and in his own paper, The Commoner, 
strongly condemned obstruction of the selective draft. 

In 1916 Bryan w-as defeated in Nebraska as candidate for 
delcgaie-at-large to the Democratic National convention, but 
went as a reporter and gave full support to the re-nomination of 
Wilson. He was sent as a delegate to the 1920 convention at San 
Francisco, but when his motion for the introduction of a “dry” 
plank in the platform was defeated, he took no further interest in 
the proceedings. The same year he refused the presidential nomi¬ 
nation of the Prohibition Party, although he had been a tireless 
worker for the cause for the past ten years. In 1921 he moved 
to Miami, Fla., and in 1924 attended the Democratic National 
convention in New York as a delegate from Florida, but he exer¬ 
cised very little influence in the party councils. As a politician 
his work was completed. Br>^an laboured earnestly for the most 
important “progressive” measures adopted by the United States 
in recent years, the popular election of senators, an income tax, 
the requirements of publication of ownership and circulation of 



BRYAN—BRYANT 


newspapers, the creation or the department of labour, national 
prohibition and woman suffrage, and their adoption was due in 
part to his popular persistent appeal. 

His last public appearance was in 1925 at the trial of J. T. 
Scopes, a school teacher of Dayton, Tenn., who was arrested on 
a charge of violating the State law prohibiting the teaching in 
public schools of any theories that deny the divine creation of 
man as taught in the Bible. Scopes was a biologist and had been 
teaching evolution. Bryan, a firm believer in the literal interpre¬ 
tation of the Bible, went to Dayton to assist the prosecution. 
Widespread popular interest was manifested in the case, which in 
the hands of Bryan and Clarence Harrow, chief defence counsel, 
assumed the form of a contest between fundamentalism and mod¬ 
ernism The outcome was that on July 21, after a hearing ex¬ 
tending over three weeks. Scopes was found guilty and lined 
$100, though Bryan was prevented, through the tactics of Har¬ 
row, from delivering the elaborate speech which he had prepared 
in refutation of Darwin’s theories. On the conclusion of the trial 
he was taken ill, and died al Dayton, Term., on July 26, 1925. 

Si e Life and Sprrrhrs of WHliam Jenninf^x Bryan (Rrtitimorc, iQOo) ; 
Wayne C. Williams, William Jennings Bryan (102.D ; W. J. and Mary 
Haird Bryan, Memoirs of William Jennhtgs Bryan (1025) ; ('harles E. 
Merriam, Four American Party Leaders (1(126); J. C. I..ong, Bryan, 
The Great Commoner (102H); and Paxton IDbben, The Peerless 
I.rader, William Jennings Bryan (1920). 

BRYAN, an incorporated city near the northwest corner of 
Ohio, U..S.A., served by the New York (.'entral railroad; the 
county seat of Williams county. Pop. (19301 4.6.Sti; (.^9401 5404. 
The agricultural products are grain, sugar beets, tomatoes, pota¬ 
toes, dairy products, poultry, fat hogs and cattle. The manufac¬ 
tures are toys, art metal pro(Jucts, condensed milk, canned toma¬ 
toes, .small furniture, gasoline station equipment, automobile and 
aeroplane parts, furnace and oil-burning heaters, Bryan was .set¬ 
tled in 1S40; incorporated in 1849. 

BRYAN, a city of Texas, U.S.A., S5mi. N.K. of Austin, served 
by the Missouri Pacific and the Southern T’acific railways, the 
county scat of Bra/.os county. Tlie population in 1930 was 7,814 
and in 1940 it was 11,842. It is in a fertile region, producing 
cotton, corn, alfalfa and poultry; the city ha.s a variety of manu¬ 
facturing industries. At College Station, 4 mi. S.E. on a tract of 
5.oooac., is the Agricultural and Mechanical college of Texas, 
established in 1871 and opened in 1876, which ha.s an enrolment 
of about 6,500 men, exclusive of the summer session. The 
college has one of the largest units of the Reserve Officers’ 
Training Corps established under tlie National Defence act of 
June 3, 1916. A basic course in military training is required of 
all students, with certain c.xccptions, and there are extensive ad¬ 
vanced courses in military science and tactics for infantry, field 
artillery, signal corps, cavalry and air corps. The discipline of 
the institution is administered by the commandant, an officer of 
the U.S. army. Bryan has a commission-manager form of govern¬ 
ment. 

BRYANSK (Briansk), a town and province in the Ru.ssian 
S.F.S.R. (i) The province which is fused (.1944) with the region 
of Orel and does not exist as an independent administrative unit 
had an area of 15,802 sq.mi. The boundaries were; N.W.. Smo¬ 
lensk; N.E., Kaluga; K., Orel; S.E., Kursk; S.W., Chernigov; 
W., Gomel. Pop. 1,994,565; urban 179,438, rural 1,815,127. Sands 
and tenacious clays predominate, with niar.shy land, and there is 
much deciduous forest. Beekeeping, timber trade, tar and pitch 
industries are carried on in the forest areas, and in the sown areas 
the crops include rye, oats, barley, wheat, hemp, potatoes, hops, 
vegetables, tobacco and fruit. Industries are increasing and there 
are factories for iron goods, machinery, ropes (especially at Kara¬ 
chev), leather, soap, tobacco and chemical produce. 

(2) The town of Bryansk, Lat. 53° 13' N., Long. 34'’ 25' E., 
pop. (1939) 87.473, is at the limit of navigation of the Desna 
river, in the centre of a lowland plain with branching valleys 
carved out of the plateau by the Desna and its tributaries, espe¬ 
cially the Bolva. It is a railway junction (.six lines) and north of 
the town are the Maltsov iron works, glass factories and rope 
works, employing thousands of workers. There are also saw¬ 
mills, flour mills and timber factories. It trades in timber, tar 
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pitch, hemp and cattle. It is an old city, mentioned in 1146 as 
Debryansk, afterwards forming a separate principality, which 
ended in 1356. After the Mongol invasion of 1241. ii was in the 
pow'er of Lithuania and did not become Russian till the 17th 
century. 

BRYANT, JACOB (1715-1S04), English anliiiuari.m and 
writer on mythologic.il subjects, was born at Plymouth, and held 
a post in the ordnance department. He was a great collector of 
books, and left his library to King’s college, Cambridge, having, 
however, previously made some, valuable presents from it to the 
king and the duke of Marlborough. Bryant was the author of 
many works on ancient history and on theology, the best known 
at the time being his New System, or An Analysis of Ancient 
Mythology (1774-1776), niw forgotten, and his Ohsrrvations 
(17S1) on the poems of Thomas Rowley, whiih played a con¬ 
siderable part in the Rowdev controversy. 

BRYANT, SOPHIA (iS 50-1922), English educationalist, 
daughter of the Rev. W. A. Willock, was born in Dublin. Eel). 15, 
1850, and was educated al Bedford college, London. She was from 
1875 to 1895 form mistress at the North London t'ollegiate School 
for Girls. In 1881 she graduated B.Sc. with honours in mathemalics 
and moral science and was the first woman admitted D.Se. (1884 ). 
From 1895 to 191S she was headmistress of her school and served 
on many important educational committees. In 1904 the hon 
degree of Litt.D. was conferred on her at Dublin university. She 
met her death in a mountaineering accident near Chamonix in 
1922. She published many educational works and several hooks on 
early Irish history. 

BRYANT, WILLIAM CULLEN {1794-1S7S), American 
poet and journalist, was born at Cummington, a farming village 
in the Hampshire hills of w'cstern Mass,, on Nov. 3, 171)4. He w^as 
the second son of Peter Bryant, a physician and surgeon and a 
man of scholarship. Peter Bryant was the great-grandson of 
Stephen Bryant, an English Puritan emigrant to Massachusetts 
about 1632. The poet's mother, Sarah Snell, was a cleseendanl of 
“Mayflower” pilgrims. Bryant’s early educalimi was limited. 
After the vdllagc school he. received a year of cxcejitionally 
good training in Latin under his mother’s brother, th(' Rev. 
Dr. Thomas Snell, of Brookfield, followed by a year of Greek 
under the Rev. Moses Hallock, of Plainfield, and at 16 en¬ 
tered the sophomore class of Williams colh'ge. Here he w'as 
an apt and diligent student through two sessions, and then, be¬ 
cause of the straitness of his father’s means, he withdrew without 
graduating and studied classics and mathematics for a year in the 
vain hope that his father might yet be able to send him to Vale 
college. But the length of hi.s school and college days would be a 
misleading measure of his training. He possesscal many traits 
which often are established only by books and institutional regi¬ 
mes, as w'ell as an impulse tow'ard .scholarship and cilizenshij). It 
is his own word that, two months after beginning with the Greek 
alphabet, he had read the entire New Testament. On abandoning 
his hope of entering Yale, he studied law under private guidance 
at Worthington and at Bridgewater. At 21 he was admitted to 
the bar. opened an ofifice in Plainfield, pre.sently withdrew from 
there, and at Great Barrington settler] for nine years in the 
attorney’s calling, for which he had an aversion that he never 
lost. His first book of verse, The Embargo, or Sketches of the 
Times; A Satire by a Youth of Thirteen, had been jirinted at 
Boston in 1808. 

At the age of 26 Bryant married, at Great Barrington, Miss 
Frances Fairchild, with whom he enjoyed a happy union until 
her death nearly half a century later. In 1S25 he removed to 
New York city to assume a literary editorship. Here for some 
months his fortunes were precarious, until in the next year he 
became one of the editors of the Evening Post. In 1829, he 
came into undivided editorial control, and became also chief 
owner. He died in 1878, in the month of his choice, as indicated 
in his poem “June.” 

Bryant was a man of retiring and contcmjilatixe nature, and in 
his journalistic capacity and in daily debate was a counsellor 
rather than a leader. He stood for principles more than for 
measures. 
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ilis n-nown as a poet antedated the apt)earance of his first 
volume by at)out four or five years. “American poetry,” says 
Richard flenry Stoddarrl, “may be said to have commenced in 
1H17 with . . . (Bryant’s) ‘Thanatopsis’ and ‘Inscription for th( 
entrance of a wood.’ ” lie wrote “Thanatopsis” at Cummington 
in his i.Sth year, and it was printed in 1817 in the North American 
Review; the ‘ Inscription” was written in his igth, and in his 
2is( while at Itridgewater, he com[)osed “To a Water-fowl.” 

Ilis gift for language made him a frequent translator, and 
among his works of this sort his rendering of Homer is the most 
\'aluable. His poems, characterized by the equal purity of their 
arlislit and their moral beauty, are, on the ethical side, more 
than pure; they are^it may be said without derogation—Puritan 
He never commcTced with unlo\eliness for any loveliness that 
may be plucked out of it, and rarely discovered moral beauty 
under any sort of mask. Tree from effeminacy and indelicacy 
Bryant possessed a self-restraint that never permitted emotionai 
transports in his works, which contain scarcely a distempered 
utlerame or a passionate exaggeration. Even when he cssaye 
to speak for spirits unlike his own he never portrayed any over¬ 
mastering passion. The nearest he ever came to mirth was in 
“Robert of Lincoln,” and the nearest to sorrow in writing of his 
young sister, “'fhe DiMlh of the I'lowers.” 

Bryant published volumes of Forms in 1821 (Cambridge) and 1832 
(New York), and many olfur collections wore issued under his super¬ 
vision, (he la^t l)i'ing the Foclical B’or&.v (1876). Among his volumes 
of vcr.''e were 7 'hr Fountain and oihrr porms (1842); Thr IVhitr- 
Footed Drrr and Other Porms (iH.pj); Thirty Poems (i8(»4); and 
blank versi' translations of The Iliad of Homer (Boston, 1870) and 
of The Odvsscy 0} Homer (Boston, 1871), His Poetical Works and his 
Complete Prose li’ritinf^s (1883 and 1884) wore edited by Parke 
(lodwin, who also wrote /i Biot^rnphy of Williant Cullen Bryant, roith 
Frirarts from his private Correspondence (1883). See also J. Grant 
Wilson, Bryant and his Friends (i88()) ; John Bigelow, William Cullei 
Bryant (Boston, 1800), in the “American Men of Letters” .series; W. A 
Brarllev, Bryant, in the “English Men of Letters” series (1005) ; Iv C. 
Stedman, I'oets of America (1885) ; and biographical and bibliograph¬ 
ical inlrodiK tions by Henry C. Sturges and Richard Henry Stoddard 
to the “Roshn edition” of Ids Poetical B’or/fe.v (1903). Tor more 
recent (litical estimates, see Norman Foersler, “Nature in Bryant’s 
Poetrv,” So. Atlantic Quart., vol. xvii., pp. 10-17 (Ihirhani, N. C., 
jijiS) ; T. L. I’attee, Side Lit^hls on American Literature (1922); 
W. L. Phelps, Hou'clls, .fames, Bryant and Other Essays (1924); 
and K. W. Gage, “W’ilham Cullen Bryant,” Jour, of Am. Hist., 
vol, xi.\., pp. 279-28G (Greenfield, Ind., 1925). 

BRYAXIS, one of the four great sculptors who worked on 
the mausoleum at Halicarna.ssu.s, about 350 h.c. His work on 
that monument cannot be separated from that of his companions, 
but a basis has been discovered at Athens bearing his signature 
and adorned w'ith figures of horsemen in relief. He is said to 
have made a great statue of Serapis for Sinope, but as to this 
there are grave historic difficulties. He also made a great statue 
of Apollo, set up at Daphne near Antioch. 

See E. A. (Jardner, Handbook of Greek Sculpture, ii, 374. 
BRYCE, JAMES BRYCE, 1 ST ViSC’OUNT (1838-1022), 
British statesman, jurist and author, was born at Belfast on May 
10, 183S, of a Scottish family. His father, James Bryce (d. 1877), 
was a sdioolmasler, and moved in 1846 to Glasgow, w’herc James 
attended the high school and then the university. In 1S57 Bryce 
went to IVinity College, Oxford, where he had an extraordinarily 
brilliant record, and in 1862 was elected a fellow' of Oriel. When 
he began to read for the Bar he hatl already published his Holy 
Raman Empire (1S64), (he brilliant piece of historical work 
which had won the Arnold Historical Essay prize in 1863, and 
which is still indispensable to (he student. 

Bryce was called to the Bar at Lincoln's Inn in 1867; in the 
next year he began to lecture on law at Owen’s college, Manches¬ 
ter. and in 1870, became Regius Professor of Civil Law at Oxford, 
a position which he held until 1803. “Bryce, who had sat at the 
feet of \\Tn Vangerow in Heidelberg, conceived it,” says Mr. 
H. A. L. Fisher, “to be part of his duty to awaken an interest in 
the I i\-il law not as an antiquarian curiosity, but as a great power 
in (he moulding of European thought and history.” He practised 
at the Bar until 1882. In 1870 he had made the first of a scries { 
of visits to America, in which he laid the foundations of his knowl- ! 
edge of American institutions and American life, and in 1876 a i 


visit to Caucasus, Armenia and Constantinople, the beginning of 
his lifelong interest in the Armenians. He founded the Anglo- 
Armenian Society, and after he entered the House of Commons 
(for Tower Hamlets), he constantly urged their cause. 

Bry'ce’s learning and firsthand knowledge of many countries 
made him indispensable in the councils of the Liberal party, but 
he never carried in the House of Commons the weight of less 
able men wdth the true “parliamentary gift.” He had much in 
common with Mr. Gladstone, not least on the literary side. In 
the autumn of 1885 he went to his native town of Belfast to toll 
Ulster Liberals of the coming proposals for Irish Home Rule, 
and in the Gladstone Government of Jan.-Aug. 1S86 he was 
under-secretary for foreign affairs. The next year was spent on 
The American Commonwealth (publi.shcd 18S8) on which he had 
been working since 1883. This book was the first important work 
on the subject, and is still the classic in its field. Bryce brought 
to his task not only hi.storical knowledge, but the trained mind of 
the jurist, and the sympathy of a friend of the American people 
and an admirer of their institutions. In the Gladstone Govern¬ 
ment of i8q 2 he was chancellor of the Duchy of Lancaster, and in 
the reconstructed Rosebery cabinet of 1894 president of the Board 
of 'Prade. He presided over the important commission on sec¬ 
ondary education in 1894 which laid the foundation of the English 
system. 

After the defeat of the Liberal Government he travelled (1895) 
in South Africa, visiting the outlying territories as well as the 
Cape and the Boer republics; his book Impressions of South 
Africa ajipearcd in 1807. He protested against the handling of the 
negotiations with the Boer republics in the following years, and 
in the split in the Liberal party which followed the outbreak of 
war in jSgo Bryce ranged him.sclf with Campbell-Bannerman in 
the cami)aign against Mr. Chantberlain and his policy. Through¬ 
out the war Bryce was an uncompromising fighter on the unpopu¬ 
lar side. In the Camiihell-Bannerman cabinet of 1905 Bryce was 
chief secretary for Ireland, and in 1907 the prime minister sent 
him as ambas.'^ador to Washington. For .six years Bryce was the 
interpreter of Gre.it Britain to the American people. The appoint¬ 
ment of a politician, outside the diplomatic service, was criticized 
at the time, but it was a most happy one. Bryce had many friends 
in politiial, learned and literary circles in America, and he was 
known throughout the States as the author of the classic work 
on the American Commonwealth, on its institutions, its laws, and 
its structure. He had already paid seven visits to America, the 
last being in 1904 when he had delivered an address at the St. 
Louis Exhibition and the Godkin lectures at Harvard and Colum¬ 
bia. While Bryce was at Washington the difficulty between Amcr- 
ca and Newfoundland about fisheries was referred to The Hague 
Tribunal for final settlement. Most of the questions with w'hich 
he had to deal related to the relations between the United States 
and Canada, and in this connection he paid several visits to Can¬ 
ada to confer with the gox'ernor-general and his ministers. He was 
criticized, both in England and in Canada, for forwarding, in 
[911, in the course of his duties as ambas.sador, an arrangement 
or reciprocity between the two North American States; hut the 
general election, which substituted Sir R. Borden as prime minis- 
cr of Canada for Sir W. Laurier, put an end to the negotiations. 
At the clo.se of his embassy he told the Canadians that probably 
hree-fourths of the business of the British embassy at Washing- 
on was Canadian, and of the ii or 12 treaties he had signed nine 
lad been treaties relating to the affairs of Canada. “By those nine 
reaties,” he said, “we have, I hope, dealt with all the questions 
hat arc likely to arise between the United States and Canada— 
luestions relating to boundary; questions relating to the disposal 
nd the use of boundary waters; questions relating to the fisheries 
.n the international waters where the two countries ail join 
one another; questions relating to the interests which we have in 
sealing in the Bering Sea, and many other matters,” He could 
boa.st that he left the relations between the United States and 
Canada on an excellent footing. 

For his services he was created a viscount in 1913, and in 1914 
his old university, Oxford, gave him an honorary degree. He was 
extremely reluctant in the last days of July 1914 to contemplate 
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the possiDility of war with Germany; but the violation of Belgian 
neutrality and the outrages committed in Belgium by German 
troops turned the scale for him. He was chairman of the com¬ 
mittee to consider the evidence of such outrages not only in Bel¬ 
gium but in P""ranee. He welcomed warmly the entrance of the 
Americans into World War 1 in the spring of 1917. 

He presided over a committee set up in that year to consider 
the reconstruction of the house of lords, and spent much la¬ 
bour in a task which all parties were di.sposcd to shirk. During 
the.se latter years he was largely engaged on the composition of 
his book on Modern Democracies, a comparative study of a cer¬ 
tain number of popular governments in their actual working, for 
which he had been gathering material for several years before 
the war. Lord Bryce married, in 1880, Elizabeth Marion, daugh¬ 
ter of Thomas Ashton, of Usde, and sister of the i.st Lord Ashton 
of Hyde. He received the Order of Merit in igo; and a G.C.V.O. 
in 1918. His last speech in the housy of lords was on the Irish 
treaty in Dec. 1921, and his last public address (apart from ad¬ 
dresses to leariu'd societies) was an appeal on behalf of the Ar¬ 
menians at the Mansion House, London. He died at Sidmouth on 
Jan. 22, 1922. 

Bryce's works are The Holy Roman Empire (186.}) ; Trade Marks, 
Ref^istration Art and 'Trade Mark Law (1H77); Transcaucasia and 
Ararat (1877): The American Commomeealth (1KS8); Impressions of 
South Africa (1897); Studies in History and Jurisprudence (igoi); 
Studies in Contemporary Rioi^raphy (i oo,U ; South America (1912); 
I'niversity and Historical Addresses (kjm); Modern Democracies 
(1921); International Relations (1922). See 11 . A. L. Fisher, James 
Bryce {1927). 

BRYCE, LLOYD STEPHENS (.851-1917), I S author, 
editor and dijjlomat, was born in Flushing, L.L, N.Y., Sept. 20. 
1851. He was educated at the Jesuit college of Georgetown 
university, Washington, D.C'., at 0.xford university and at the 
kuv school of Columbia university. In t 880 the governor of 
New York appointed him paj’ina.ster-gcneral of the state and the 
next year he was elected to congress as a repre.sentative from 
New York, serving one term. When the editor of the North 
American Revie^v died in 1S89, Bryce inherited from him a con¬ 
trolling share of the iiuhlication's stock, of which he at once pur¬ 
chased the remainder. He became editor of the Revu'w the same 
year and retained th.e position until 1896. In 1911, President Wil¬ 
liam Howard Taft appointed him United States minister to the 
Netherlands and Luxembourg, which otTice he retained until 
191,^ He died in Flushing, April 2, 1917. 

In addition to numerous magazine articles, Bryce wrote Para¬ 
dise; A Dream oj Coinjuest; The Romance of an Alter Effo; 
Friends in Exile; The Literary Duet; Lady Blanche's Salon; and 
After ChristianitV, What? 

BRYCE CANYON, a scenic tract comprising originally 
about II sq.mi. in Garfield county, south central Utah, U.S..'\., 
which in 1923 was set apart as a national monument. In 192S 
the can>’on with the area around it was created a national park 
w'hich in 1931 was enlarged to about 55 sq.mi. The canyon con¬ 
tains striking examples of erosion, especially rock pinnacles of 
brilliant colouration which have been w'orn into fantastic shapes. 
More than 100,000 tourists annually visit the park. 

The canyon was named for Ebenezer Bryce, an early settler 
in (he region. 

BRYDGES, SIR SAMUEL EGERTON (1762-1S37) 
English genealogist and miscellaneous writer, was born on Nov. 
30. 1762. He studied at Queens’ college, Cambridge, and was en¬ 
tered at th(‘ Middle Temple in 1782, being called to the bar in 
1787. In 1789 he persuaded his elder brother that their family 
were the heirs to the barony of Chandos (xee Chandos, Baroks 
AND Dukes of), being descended from a younger branch of the 
Brydges who first held the title. The ca.se was tried and lost, 
but Brydges never gave up his claim, and used to sign him-sclf 
Per ley^em terrae B.C. of S. {i.e., Baron Chandos of SudeleyL 
He ri‘-edited Collins’ Peerage, inserting a statement about his 
supposed right. He sat in parliament for Maidstone from 1812- 
18. In 1814 he was made a baronet and in 1S18 he left England. 
He died at Geneva, Sept. 8, 1S37. 


He was a prolific author and i.s .“^aid to have written 2,000 son¬ 
nets in one year. His numerous works include Poems (178^); 
Censura Literaria (1805-09 ) ; f'he British Bibliographer (4 vols,, 
1810-14), "’ith J. Haslewood; Restiluta (4 \dls., i8i.}-i()l, (on- 
taining accounts of old books; and Aiitobiographw Times, Opin¬ 
ions and Contemporaries of Sir S. E. BryiLe.s ( 18341. In 1S13 
Brv^dges began to .supply material to a private printing press es¬ 
tablished at Lee Priory, Kent, by a compositor and a pressm.in. 
who were to receive an>' profits which might arise from the sale 
of the works published. In (his way Brydges put.lished various 
Fdizahethan lexis at considerable expense' to himsi'lf, which in¬ 
creased the services he had already rendered to the study of 
Elizabethan literature by his bibliographical works. 

See W. T. Lovvnde.s. Bibliographer's Manual (l-cI. H. (8. Bolin, 
1857-64). 

BRYENNIOS, PHILOTHEOS (b. 1S33'. eastern theo¬ 
logian, was born in Constantinople in 1833. He wa'^ ediuati'd at 
Chaleis. Greece, and at the universities of Berlin, Miinieli and 
Leipzig. In 1801 he became a jirofessor at Chahis and in 1863 
director of the school there. Hi- was made he.id of the Great 
School of (he Nation in Constantinople in 18(17 and kept tlial 
position until 1875, when he was seleitial metro])olitan of Si res, 
Greece. In 1877 he became metropolitan of Nicomedia. Turke>-. 

Bryennios discovered in Constantinople in 1875 iiianiisirijils 
containing the two epistles of Clement to the Corinthians, the Di- 
daelie or Teaching of the Apostles, and other imporlanl religious 
documents. He published from the.se the first complete text of 
Clement's Ejiistle (1875) and the J'eaehing of the Ttee/ve Apos¬ 
tles (18S3), both with valuable notes of his own. The discovery 
and publication of the manuscripts and Bryennios’ commentaries 
on them are regarded b\’ theologians as important contributions 
to theological literaturi' and scbolarship. 

BRYENNIUS, NICEPHORUS (io(.2-ii37). Byzantine 

soldier, statesman, and historian, was born at Ori‘Slias (Adri.in 
ople). He gained the favour of Alexius I (Comnenus) and the 
hand of his daughtiT Anna, with the titles of Cai'sar (then rank¬ 
ing third) and Panhypersebastos (one of (lit* new- diimilies intro¬ 
duced by Alexius). Bryennius .successfully defended Constan¬ 
tinople against Godfrey of Bouillon ( 1097); eonducted the peact' 
negotiations between Alexius and Bohemund, prince of .'Xntioeli 
(1108): and played an important jiart in thi* defeat of Malik 
Shah, Seljuk sultan of Iconium (1 i ifi). After the death of .Mex- 
ius, he refused to enter into the conspiracy set on fool by his 
mother-in-law and wife to depose John, (he son of Alexius, and 
rai.se himself to the throne. His wife attributed his refusal to 
cowardice, but it seems from certain passages in his own work 
that he really regarded it as a crime to revolt against (he right¬ 
ful heir; the only reproach (hat can be brought against him is 
that he did not nip the conspiracy in the bud. He was frierullc 
with the new cmfR-ror John, w'hom he ai eompanied on his Sc rian 
campaign (1137), hut was forced by illness to return to Bvzan- 
tium, where he died the same year. 

At the suggestion of his mother-in-law he wrote a liislorc- 
(called by him 'TAr/ 'laroptas, materials for a history) of the 
period from 1057-81, from the victory of Fsaac I (Comnenus) 
over Michael VT to the dethronement of Nic.'phorus Botaniales 
by Alexius. The work has been desi ribi'd as a family dironicle 
rather than a history, the object of which was the glorification of 
the house of Comnenus. In addition to information derived from 
older contemporaric.s (such as his father and fa( licr-in-law) Bry¬ 
ennius made u.se of the works of Michael F.sellus, Johannes Scy- 
litza and Michael Attaliala. 

As might be expected, his views are biased by jiersorud consid¬ 
erations and his intimacy with the royal famiha which at the 
same time, however, afforded him unusual facilities lor obtaining 
material. His model was Xenophon, W'hom he imitated with a 
tolerable measure of success; he ab.stained from an excessive use 
of simile and metaphor, and his style i.s concise and simple, 

Editio princep.s, P. Pos.sinu.s, 1661; see also J. Sever. Byzantinische 
Hisioriker des lu. und 11. Jahrhuuderts (1888), and C. Krumbacher, 
Geschichle der hxzantinisrhen Litteralur (1897). 

BRYMNER, DOUGLAS (1823-1902), C'anadian archivist, 
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was l)orn in Greenock, Scotland, July ,■?, 1823. He was educated 
in (ireenock and then In’Kan a career in business, but in 1856 his 
heallli failed and he was unable to continue his work. Jn 1857 
he left Siotland for Canada, w'here he settled in the province 
of (Jiielac. lie soon turned his attention to journalism, accept¬ 
ing the editorship of the Prrshvtrriati, the official jmblication 
of the Canadian section of the Church of Siotland. Later he was 
made associate editor of the Montreal Ihrald. In 1872, when the 
ar( hic'cs bram h of the Canadian ^covernment was established, 
br\ inner was chosen to head it, and he served as dominion ar- 
( hivist until his death in igoj. His (ollection of Canadian his- 
toriial doiumenls proved invaluable to students of Canadian 
history. He also translated Horai.e's Odrs into Scottish dialect. 
He died at Vidoria, H.C., )une 18, 1002. 

BRYMNER, WILLIAM ( ), Canadian painter, 

was Ixjrn in tireenock, Siolland, Dec. 14, 1855, the son of Doug¬ 
las Hrymner (q.v.). He went to Canada while he was still a small 
child and was educated in the province of Queliec. In 1878 he 
went to Paris, where he studied under Adolphe William Louttue- 
reau and d'ony Robert-I’hury. He subserjiieiitly exhibited his 
work at the I’aris .salon, the Koval academy in London and at a 
numbtm of exjiosilions in the United States, where he frequently 
won [irizes. 

He was eledi'd jiresident of the Royal Canadian academy in 
i(/0(; and held the oflue until 1917. He died June 18, 1925, in 
Lnyland 

BRYNMAWR, an urban district and the larj'est town in 
Hreconshire, Wall's. Pop. (19.C8) 6,022. Area 2.3 sq.mi. It is in 
the e,vlreme south of the county and marks the northern limit 
of the south Wah's industrial area. It owes its origin to the rat)id 
development of the* iron smelling industry early in the 19th cen¬ 
tury. when the succi'ss of the Cyfarthfa furnaces at Merthvr 
I'ydfd led to the leoix'niuf^ of old ironworks in Kbbw \'ale. 
NantyKlo, ifeaufort and the surroundintr district.s. In 1831 a tram¬ 
way was built to carrv’ limestone to the furnaces at Nantyydo; 
this crossed the Merthyr to Abert'avTnny coach road near the 
Prince of Wales hotel, laiter, a road wais built linking the Mon¬ 
mouthshire valleys w'ith the old east and west road just mentioned. 
In the triangle thus formed Ifrynmawr grew up. In this, unlike 
most of the mining centres of south Wales, lirynmawr is not a 
straggling village in the valley bottom, but is situated, as its name 
implii'S (bryn diill; mawr---great), on high ground, surrounded 
by open moorland, which gives the town an expo.sed and bleak ap¬ 
pearance. 

Owing to its proximity to the agricultural area, the town ha.-^ 
grown as a market centre, although it is primarily industrial. 
With tlie i)assing of the importance of iron smelting, the 1(»w'n 
relied more and nuire on coal mining and the large steel works at 
I'ibbw \ ale, but this led to dire distress in the depression of the 
1930s, brynmawr having a higher percentage (74.Hh) of unem¬ 
ployment among the insured population in May 1934, than any 
other of the south Wales industrial towns. 

BRYN MAWR COLLEGE, situated in the suburbs of 
Philadelphia at llryn Mawr, Pa., was founded in 1885 in order 
to establish and maintain an institution of advanced learning for 
w'omen, by tlie will of Dr. Joseph W\ Taylor, a member of the 
Society of Orthodox Priends. The government of the college is 
vested in a ( orporation which inchnies 13 life trustees, the presi¬ 
dent of the college, two directors-at-large and five alumnae direc¬ 
tors nominated by (he Alumnae association to the board of direc¬ 
tors. The college is nonsectarian. 

The campus of excei'ding beauty, with its buildings of gray 
stone in collegiate Gothic architecture, cov'crs 60 ac. and over¬ 
looks a broad expanse of rolling country. The buildings include 
(he'main administrative hall with classrooms, the library (con¬ 
taining in 1943 about 180,000 volumes i designed to be primarily 
a library for special study, a scieme building, a gymnasium, an 
inlirin.iry, a students’ building containing an auditorium seating 
over 1,000 with a wing for the department of music, and seven 
halls of residence. 

The class: .'i of students admitted to the college are graduate, 
undergraduate and hearers. Graduate students must present a 


diploma from a college of acknowledged standing. The most dis¬ 
tinguished place among the graduate students is held by the fel¬ 
lows and graduate scholars. Many European fellowships, resi¬ 
dent and non-resident fellow'ships and scholarships ordinarily are 
awarded annually. In 1917 a scholarship was founded which an¬ 
nually pays the tuition of a Chinese student at the college. 

Undergraduate students are admitted only by college entrance 
board examinations and cannot have a matriculation condition. 
Hearers must be at least 25 years of age; they are admitted with¬ 
out examination; they cannot reside in the college nor be candi¬ 
dates for degrees; they are admitted to courses only with the 
consent of the instructor. The degrees of bachelor of arts, master 
of arts and doctor of philosophy are conferred. 

In the academic year 1942-43. there were 87 members of the 
faculty and 576 full-time students. In the previous year the 
college received $50,406 in gifts and grants. liryn Mawr’s total 
endowment in 1942 w’as $7.i6o.st2. (M. E. Pa.; X.) 

BRYONY (liryojtia dioicu), a twining plant of the gourd 
family (Cucurbitaceae), native to Europe and w-estern Asia and 
common in England. It has a large white root, large palmate 
leaves, pale yellow' flowers in axillary clusters and red berries. 
The black bryony (I'amiL', communis), a climbing plant of the 
yam family (Dioscoreaceae), of similar range, bears a black root, 
shining, heart-shaped leaves and scarlet berries. Both plants are 
poisonous l)Ut yield useful drugs. 

BRYOPHYTA, (he botanical name of a division of the vege¬ 
table kingdom, u.sually placed between the algae and ferns. The 
[)lanls in this group are all small, some, indeed, so minute that 



Fig. 1—marchantia. a. immature antheridium, with adjoining 
PARTS OF THE MALE DISK IN WHICH IT IS BORNE. B. AN ANTHEROZOID. 
VERY MUCH ENLARGED 

only the most careful observer is aware of the great variety of 
form and structure shown by them. It is quite common for liver¬ 
worts, mosses, and even small plants of much higher groups to be 
indiscriminately classed together and popularly called “mosses.” 
The Rryophyta do, however, form a well-defined class, easily 
recognizable with a little care, and it is equally easy to distin- 
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guish the broad sub-groups into which they naturally fall. Their 
study necessarily entails minute observation, yet such observation 
shows them to be of great scientific interest, presenting as they 
do a special type of life history and affording in some of their 
groups graphic evidence of their ev.()lutionary trend in spite of 
the complete absence of reliable evidence from fossil remains of 
any antiquity. 

Speaking generally. Bryophyla grow only under moist condi¬ 
tions, being commonly found along the sides of ditches, banks of 
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streams and similar placi's. Some can certainly grow in even what 
would appear to be quite dry situations, though it w'oulil lie more 
correct to say that such forms (an exist through more or less 
prolonged dry periods, but grow actively only when (onditions 
are comparatively moist. Facu fewer are tho.se forms which can 
thrive onh’ in or on wat(;r. Li\’ers\(mls and mosses are wide)}’ 
distributed throughout the world and with careful search it is 
pos.sible to find repre.sentatives of a wide range of lorms in almost 
any district. Usually they occupy a subordinate place in the 
general vegetation but occasionallv. as w'ith bog mosses and some 
arctic mosses, they dominate the vegetation. 

The Bryophyta play several important roles in the economy of 
nature; they c(donize surfaces of rocks and logs and may aid in 
their reduction to soil by retention of moisture and by chemical 
reactions. As coloniwrs on denuded soils, they may retard ero¬ 
sion. 

The peat or bog mosses (Spl'd^iium sp.) are of greatest im¬ 
portance economicall}', serv’ing as matc'rial for surgical dressings, 
and upon being compressed in nature, forming peat. In nurseries, 
they are used as an absorbent packing on the roots of plants being 
shipped, and if used as litter, they keep stables virtually odour¬ 
less. Other mosses (Polytrichiim sp.) have been used by the 
peasants of Europe in construction of brooms, brushes and mat¬ 
tresses. 

General Structure,—Mosses and nuTst liverworts, with all 
their variety of form, are similar in that tlie plant usually seen 
consists of a stem bearing leac'es (.saa’ tigs. 7, loV Some liver¬ 
worts show no differentiation into stem and leaf, but appear as 
Hat .structures closely prcs.sed to the substratum on which they 
grow (figs. 3, 4). Such a habit we describe as lhalloid; the plant 
is a thallus (i.c., a structure showing no differentiation into Uaf 
and stem) in contradistinction to the leafy shoot of the remain¬ 
ing liverworts and mosses; thiTugh few' in number of forms, 
those with this thalloid habit are very widely spread and are 
e.xceedingly interesting and significant in their form and struc¬ 
ture. 

The small plant, whether leafy shoot or thallus, is self- 
supporting, possessing chlorophyll as do other plants and rhizoids 
—elongated cells resembling root hairs W’hich grow from the 
underside of the plant and not only attach it to the soil but con¬ 
vey necessary salt solutions therefrom. Most interesting of all 



i.s the fact that the liverwort and moss plant bear the repro¬ 
ductive organs called antheridia and archegonia. The autfirridium 
when mature has a .shorter or longer stalk supporting a .spherical 
or more usually an ovoid body which consists of a wall of llattened 
cells enclosing a densely packed mass of \ ery small cubical cell.s 
(tig. i). In all ca.ses examined, each ot these cubical (alls gixes 



IHERIDIA ARE PRODUCED IN CAVITIES IN THE UPPER SURTACE OF THE 
DISC ON THE MALE PLANT; THE ARCHEGONIA ARE BORNE ON THE LOWER 
SIDES OF THE FINGER-LIKE RAYS OF THE STAR-SHAPED STRUCTURE OF 
THE FEMALE PLANT 

rise by division to two iriotih’ bodies called spermatozoids or 
anthero/oids which function as the male (dement in sexual rej+ro- 
duction. Kadi aiitherozoid con.sists of a more or le.ss s[)irally 
coiled. (liib-shap(‘d body, pointed at its anterior end and bearing 
there two long tlagella whose movements are responsible for the 
motility of th(‘ sperm. Thc-se antluTozoids are liberated from the 



MONEST GENUS OF THE SIMPLE ANACROGYNAE 

antheridium by degeneration of the walls enclosing them or by 
an apical opening. The archegon'mm also usually has a stalk and 
takes the form of a minute, long-necked flask (fig. 2). The wall 
of the flask consists of a layer of cells enclosing the ovum or egg, 
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I he ventral cin.'il cell and a row of neck (anal (fils. The ovum 
or et'tr. the female clenieiit in sexual reproduction, occupies the 
lower part and nio'^t of the space of th(‘ body of the flask, the 
remaining upper part hein^; occujaied hy the ventral canal cell, 
while I lie sicne within the neck of the flask is tilled hy a row of 
cells, tfic neik canal cells, the whole heintc closed hy a lid of cells 
continuous with those of the* wall. Wlien mature the lid is hurst 



Fic. s HI ASIA euMiiA a LivtRWonr which produces two types 
or c.iiMMAr. ONE or which grows into a new plant 


open hv the inucihiKinous deueneralion of the ncnk-canal and 
ventral canal (clls, and fcTtili/ation is hrou^hl ahoul hy the pas¬ 
sage of the motile ant hero/,oids via the mucilai'e to the c'KK. In 
.ill prohahihty the antluu'o/oids are atlraited to the oinm neck 
of the- arc lieKoiiiuni hy somi- chemical stimulus; in anv case oiu* 
antlicu'o/oid fusc-s with the c■^rc; and fertih/ation is hroupht about. 
The antheridia and .archetjonia arise hy divisiem of a sinyle cell, 
and Ihouj^h almost identical in mature form throughout liver¬ 
worts and mosses, (he development differs in detail in the two 
groups 'I'liese diltereiues may he found in literature cited in the 
hililiograjiliv', 

The tertili/ccl egg (zy\\(>li‘), two nuclc-i fused together, is the 
lieginning ol ;i new and vt.-ry difterent stage in the life history of 
these plants, d'his stage when completely develoiied varies con- 
siderahlv in strinlure in the* various groups, hut in general it con- 
si'^ls of a capsule containing spores, sometimes home ujion a 
stalk, and thidughout its whole lile home upon and nourished hv 
(he plant on which it arose (sec tigs, .y loi. In .spite of the 
vairialion in slriicture, the* end of,this stage of the* life history is 
in all cases tin* prodiution of siKires which are shed and germi¬ 
nate in course of lime. In mosses the sjHire gives rise to a 
branched hlameiit of cells, the protoncma, uiion which the new 
moss plant arises. In liverworts a protonema is scarcely recogniz¬ 
able, (he spore growing directIv into the new plant. 

Life History.—]lere thc-n. as in all jilants higher in the scale 
of botanical c lassitii;ii ion, the life history is divisible into two 
stage's which iolUevv each other with regular alternation. 

'riie plant we usually si'e in the held is the y.nmetophytc which 
begins its life with the spore and eventually produces antheridia 
and archegonia. 15 y the fusion of an anthero/.oid with an egg 
the .sporop/iYir is initiated from this gametopliytic phase. The 
ferlili/.i'cl egg develops into the siorophyte consisting of a cap¬ 
sule .somc'limes stalked, and attached to the gametophyte by a 
foot. The spoiophvtic phase ends with the productiian of spores. 
'I'he life hi.sforv of a liverwort and moss then con.sists of the 
regular alternation of gametophyte and sporophyte. In this life 
liistorv the interc'st lies in the fact that (he plant as we see it is 
(he gametophvle, (lie sporofihyte dependent upon it and commonly 
rc'togni/c'c] as the moss ‘ fruit” being the subordinate pha.se in this 
sense. In all othem plants higher in the scale of evolution, the 
rc'vcrse is the case, (he independent seIf-sup{)orting plant is the 
sporophyte, the gametophyte being the subordinate partner in 
the life cycle, and though not always dependeni upon the sporo- , 


phyte, always comparatively inconspicuous. 

(.See I’TKRiDopHYTA and Cytolcxiy for discussion of the funda¬ 
mental nuclear difference between haploid gametophyte and 
diploid sporophyte.) 

The Ilryophyta. according to their form and structure, can 
be subdivided into the Hepaticae (liverworts), Anthocerotac 
(hornworts) and Musci (mosses). The first and last of these 
(lasses are further divisible into smaller groups; the Ilepaticae 
into the Marchanliales, Sphacrocarpalcs 
and Jungerrnanniales; the Musci into the 
Sphagnales, Anclreaeales and IJryales, 

HEPATICAE 

The Ilepaticae may be separated from 
the other classes of the Bryophyla by the 
relative simjilieity of their sporophyte. 
The capsules exhibit no stomata and elat- 
ers usually comprise the internal sterile 
ti.ssue. 

The three groups into which liver¬ 
worts are botanic allv divided show* among 
their several members much variation in 
stmeture, and are dislingui.shecl chiefly hy 
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LEAFY STEM 


FROM THE STUOEMT ti 
■OOK Ot HtPATI 

Fig. 6 FOSSOM 13 KONIA niorphc^logical characteristics 

PUSILCA IN WHICH THE Mafchantiales. • 

THALLUS RESEMBLES A , . • , . , i 

group are characterized by a thallcml 
gametophyte differentiated into sev'eral 
distinct lav'ers of tissue and usually including air chambers, 
'riie upper surface often is provided with pores and the 
lower with ventral scales. Rhizoids are of two types: smooth 
and (hose with internal papillae on the walls. The sjiorophytes 
vary from merely capsules to those with well-developed stalks 
and feet. 

Rircia, a world-wide genus, cxhihils the simpler type of gamc*- 
tojihyte and sporophyte. The thallus forms no .specialized 
branches or W’ell-(Trganized air cliamheis and yiores. Archegonia 
and antheridia are immersed in cavities of the dorsal surface. 
The sporophyte lacks a stalk or foot and elaters are absent. 
Marchantia (tig. ) at the other extreme, exhibits more highlv 
specialized structures. The gametophyte is provided with well- 
develo|>ed air chambers with cactus-like, chloroplast-containing 
filaments arising from the floor. Pores are hordc'rcd by four 
superimposed layers of four specialized cells each. Archegonia 
and antheridia are borne on erect, highly differentiated branches 
{archeyoniophons and (intlirridiopliorcs) of the thallus. The 
sporophvtcs develop under the* 
umhrc'lla-like tij;! of the arche- 
goniophore and consist of a foot, 
short set;i and capsule contain¬ 
ing well-devt'loped elaters among 
the spores. In addition to rc- 
[iroduclion l.iy sexual means, 
multiiilicalinn of gametophytes 
may occur by the germination 
of discoid yemmne from the spe¬ 
cialized cups on the dorsal sur¬ 
face of the thalli. 

Whether the simple tyiie, il¬ 
lustrated hy Riccia, represents a 
primitive or derived form is a 
moot question and the discussion 
may he followed in the literature 
cited. 

Sphaerocarpales. —This small 
r*oM cv*N». ‘Hot'TH AHEKicAN sptcits Of grcjup c.xhibits clellcatc' game- 
B'^phytes with each antheridium 
Fig. 7 - -FRULLANIA BRiTTONiAE, and archcgoniuin (;ind .subse- 
wiTH A PORTION OF EACH LATERAL quctitly each sporophytc) borne 
LEAF FOLDED INTO A SAC a special envelope or sac. 

Jungerrnanniales. —Most of the liverworts belong to this 
group which has gametophytes of both thalloid and leafy types. 
The thalloid forms are never differentiated into distinct layers of 
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tissue: ventral scales and pores are absent. Both thalloid and 
leafy forms exhibit smooth rhizoids and \vell-develoiX‘d sporo- 
l)hytes with feet, stalks and capsules containing both spores and 
elaters. 

This group may be further separated into the Anacrog>'nae or 
Metzgerineae and Acrogynae or jungermannineae. 

The Anacrogynac. represented by PeUia (fig. 4) a common 
genus, are mostly thalloid with only a few species exhibiting Icaf- 
like structures (tig. 6). The arch(;gonium arises behind the apical 
cell and conse(]uenll\’ the sporophytes are always dorsal, even 
when apparently terminal. Capsules arc long-stalked in contrast 
to those of the Marchantiales and Sphaerocarpales. Some species, 
such as Bhsia pusilla (fig. 5), reproduce not only se.xually but 
also asexually by gemmae borne cither on the thallus or in special 
receptacles. 

The Acrog>’nae arc aptly described by their common name, 
leafy or foliosc liverworts. They arc further distinguished in 
that the archegonium arises apically and thus terminates the stem 
or branch, additional growth of the shoot being detxndcnL upon 
the formation of ventral branches. 

'riie leaves are usually arranged in three rows (fig. 7), two 
being dorsilateral ;ind the third, ventral. The ventral or under¬ 
leaves arc called amphigastria and are smaller in size and differ¬ 
ent in shttpe from the othi'rs. Amphigastria are ab.sent in a few 
genera, e.g., Scapania, Diplophyllum and Radula. The other 
le.aves vary widely, from broad expanded forms with various 
shapes to the finely dissected lea^■es of Tnchocoha, and even 
some may be variously folded and ((involuted until they or some 
portion of them form cups or pouches, as in Frullauia (fig. 7). 

The sporophc'te is similar in many rc.spects to that of the Ana- 
crogynae. The evolutionary trends in the Jungcrmanniales, as in 
(he case of the other Hepaticac, is a controversial .subject, a dis- 
(us.sion of which may be found in the literature cited. 



FMOM STRAStURCKR, ‘T 

Fig. 8.—ANTHOCEROS LAEVIS, A 
DARK GREEN LIVERWORT, ONE OF 
THE BEST KNOWN MEMBERS OF THE 
GROUP ANTHOCEROTAE 


ANTHOCEROTAE 

Anthocerotales. —The horn worts possess a simple thallus 
undifferentiated in either texture 
or habit, liut arc sharply sepa¬ 
rated from the remaining liver¬ 
worts by reason of their sporo- 
phyte (tig. 8). There are very 
few genera in the group, the most 
noted being Atitlicx eras, Dendro- 
cmi.v and Nototliylus. The thal- 
lus is dark green and its cells 
contain a single large chloroplast. 

On the under surface occur 
small slits filled with mucilage, 
which oflcn also fills intercellular 
spaces in the thallus, and colonies 
of No.sfoc, an alga, are con¬ 
stantly found inhabiting some of 
the mucilage slits. The group is 
specially noteworthy on account of its reproductive organs. 
Anthcridia often occur in groups in chambers beneath the epider¬ 
mis and are endogenous, in contrast to all other anthcridia. The 
ardiegonia are superficial, but after fertilization become covered 
over by thallus growth and through tliis the sporogonium has to 
burst in its growth. The sporophyte is a remarkable structure. 
It often reaches a length of an inch or more and con.si.sts of a 
wall several cells thick enclosing a spore sac and a sterile column 
<»f (ells within, the columella. The spore .sac overarches the 
columella, and besides sixires, elaters of irregular shap>e are pro¬ 
duced. The most peculiar feature, however, is that although 
(here is no seta, a zone of tissue between the capsule and the 
toot remains actively growing and is adding new cap.sule li.s.sue.s 
continuously from below during the life of the sporophyte. When 
mature, the capsule opens in two valves by splitting from the 
apex, and as spores are shed new ones are being added from 
the base. 

Other features of interest are that the wall of the sporogonium 
contains stomata and chlorophyll and .so can assimilate, and the 
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fool buried in the thallus is irregular in outline. There arc slight 
variations in details of structure between the few forms in this 
group, yet all are sufficiently peculiar in their structures to war¬ 
rant the great interest they arouse. 

MUSCI 

Musci or mosses, are on the whole imwc^ .xcrophyiie (i.r.. suited 
to live under drier conditions) than liverworts and do nol oiler 
the same degree of variation in form and .structure. All mouses 
consist of a distinct stem and leaves and almost all of them are 
radial in construction and not dorsivcntral as are li\erworl.s; in 
fact, apart from differences in smaller details all nio.sses are 
fundamentally the same in form (tigs, p, 101. The stems have 
a single apical cell, the leaves, too, grow !)>■ a two-.sided apical 
cell and do not show any trace of forking as was the case in tin* 
leafy liverworts. There is jiresent the possibility of a good deal 
of differentiation in the tissues, for some mosse s i J’olvtrir/nim 
for instance) reveal a structure almost analogous to the (oiuliut- 
ing strands of higher plants. Tiie sexual organs, anthcridia and 
archegonia, in mature form mmh like those' of liverworts but 
differing in development, occur in groups at the apex of the main 
or lateral branches of the sti'in, with the excc'ption of the tinlhe'- 
ridia of Sphagtium. They both occur in groups inlenuixe'd with 
|>eculiar hairs or jiaraphyses. The sporojdiyte de\(‘loping from 
the fertilized egg has the usual capsule, stalk tinel foot, and is 
protected during its immature stages !)>• the' developing venter of 
the archegonium, the calyptra. As the si^orophyle- stalk e'longalo, 
the calyptra becomes lorn, the ui)per half with the remains of 
the archegonium neck Iteing carried up on toj) of the capsule, (lie 
lower half iTinaining as a frill round the base of the stalk. It is 
the sporophyte which at once clearly separates the mosses into 
three sulvgroups, the Spliagnah's, Andreaeales and the I>r\ales. 

Sphagnales. —In the Sphagnah’s, w'ilh its single genus Sphag¬ 
num, the long stalk, the pseudopodium, liearing the capsule is not 
•sporophylic but i.s a leafle.ss prolongation of the axis of the 
gametophyte, embedded in the apex of which is the foot of the 
sporogonium (fig. q). The seta is jiractically nonexistent, The 
capsule con.sists of a wall a few cell.s thick enclosing a dome- 
shaped spore sac which o\erar(hcs a sterile column of cells, the 
columella, which projects into tlic capsule from its ba.se. Further¬ 
more there is a lid or cap to the (ajcsule, marked oft by a rinc" 
of large cells, the antmlus. I'his <.aj> or operculum is tblown off 
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Fig. 9 .—a. apical portion of a leafy shoot of sphagnum bearing 

SPOROPHYTES. B. LENGTH-WISE SECTION OF A NEARLY MATURE SPORO- 
PHYTE. THE SPORES ARE IN GROUPS OF FOUR. EACH GROUP DERIVED 
FROM ONE SPORE MOTHER CELL 

at maturity by the activity of the cells of the annulus whereby 
the spore sac is opened. There arc no elaters in this or any other 
moss, and the spores in Sphagnum give rise to an unusual thalloid 
protonema. Sphagnum is a typical bog-forming moss and has 
leaves with very peculiar structure. These arc one cell thick and 
consist of large, colourless empty cells open to the exterior by 
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jMjies, and surrounded by the eomiiaratively small narrow chloro- 
phyll-containi;ig rells. 'J'he presence of these empty cells renders 
Sphagnum very absorbent, wherue its use in surgical dressings. 

Andreaealcs. —In (he Andreaeales, with its (wo genera An- 
dr< aca and Nt tiraloma, again the sp(jrophy(e is Ixtriu; aloft on a 
pseudopodium and the dome-shaped spore sac overarches th(.‘ 
columella as in .Sph(ii;nutn. Here, howiA'cr, there is no oi)erruUim, 
the niatuia' capsule opening f»y four i)arallel and equidistant slits 
down the side. 

Bryales.- -'riie llrsales have the most (omplicated sj)oroi)hytes 
of the Br\'oph>la, Here (he ra{)sul(‘ i.'^. with very few exceptions, 
borne on a long seta at whose ba.se, .■-unk in (he a{)e.x of (he sfem 
of the gamefoi)li\le, is the foot. 7 'he (a|)sule is remarkable in 
many resjaats Mig jo). Idle veal) is sc'/eral cells thick, and there 
i.s a \\C’ll (lefmed ojierc ulum delimited by an annulu.s. ^\'i(hin the* 
cajcsule running from base to ape.\ is a sterile column of cells, 
(he columella, wlnVh i.s surrounded l>\- the- eylindriml spcjn- sac. 
Surrounding the- .sj)ore sac is an air c h.unber, (he spore sac being 
connected vcith the u.ill h\' mean.-, of sti.ind' of cell.-- or (rabc-ct/lac‘. 
7 ’he wall of the capsule pcjssesses stomata and its cells contain 
c hlorojihyll, so that tile sjK^rophvte is nutrilionally indejiendent 
to some extent. At (Ik* apex of the seta, adjoining the caiisiihq is 
a region highl}' dc'velojied in some forms (Splm linion liilcion ) 
which has abundant air spaces and stomata in it.-, (‘pidennis, a re¬ 
gion known as the a)>oph)sis. More rc-markable. however, is the- 
pcri.sfotnr of (he cafisuh'. 'I'his ccin.sicts of oiu* or (wo lavcTs of 
small teeth attached to the wall of the capsule just beiuMth the 
annulus at one end, but free edsewhe-re, Whc.m the tapsuh' is ma¬ 
ture and llu“ operculum thrown off, tlic^se tc-elh dose tin' now hol¬ 
low spore-containing ca[)sule when conditions are moist and so 
retain the spores, but curl back in dr>’ weather and allow (heir 
discharge. 

'riii.-i structure.' of (hi' capsule' i.s fairly uniform throimlioui (he 
liryalcs with the c.xieption of (he condition seen in (he I’olvtri- 



(B) TO SHOW THE TWO GENERATIONS. C. MATURE SfORE CAPSULE 

chaceae where peristome teeth arc multicellular and connected at 
the tip to a circular diaphragm. It is not necessary' to stress the 
obvious fact that in the capsule of the Br>’ales we have a very* 


highly organized structure. 

Space does not jjerrnit even mention of the many points of 
theoretical interest in the Hryophyta. or many unusual but inter¬ 
esting forms to be met witli. The.se que.stions, with others which 
add to the interest of the group, may be followed in the literature 
uied. The Bryophyta play their part in questions of broader 
interest. 

Many mosse.s and liverworts are epiphytic on the stems or 
leaves of other plants and it is interesting that many of them 
art.- very specific in (heir choice of substratum. Therein lies an 
unsolved problem and there is need for careful recording of ob- 
•servations in (his respect 

As to the origin of the Hryophyta as a whole, opinion is divided. 
We have little or no positive evidence from living or fossil fonns, 
neither can we .say dc'liniteiv which, if any, of the higher groups 
of jilant.s aro.se from them. Within themselves they do show 
st.-ries of morjihological forms, althouf'h it is debatable as to 
whether these series are ones of progression or reduction; dis- 
cu.s.sion of the problem may be found in the literature cited. Be¬ 
tween the- Hepaticae, Anthocerotae, Sphagnales, Andreaeales and 
Brvalc's there are no connecting forms known, and it must be left 
as an open question whether Bryophyta are a monophylelic group 
or not. 

With regard to (he relationship between Bryophyta and Ptcri- 
dofihyia the article on the Jailer group .should be consulted. Al¬ 
though (he alternating generations in (he two are strictly com¬ 
parable, no evidence of actual relation.ship is yet advanced. 

For further information consult: Campliell, Mos.scs and Ferns 
(loiS); Fvans, "‘Clas.siju alien oj the Hepaticae,” Hot. Rev. 5:4cj-y() 
(io>'b ; Smith, Crvploy,aiiiic Jiotanv, vol. 11 (1038) > Veidoorn, Man¬ 
ual ol Hryelnf-y na'iden, 19.^.:). 

I'oi icKnlificalion of Anierican sficcies c.'f Bryophyta:—Grout, 
/l'/c,.sf'.s' tc’itJi a Ilandlens (1924) ; (jroul, M(<ss Flora of A'orilt Ameriea 
(lo ’.s }0' ; Brye and (dark, Hepaticae of North Amcrir.a (I, 19.^7; II, 
I'M.U; MacAicar, The Student's Handbook oj Hrilish Hepalics (K.-i.si- 
bvaniu- and London, 1926). (F. How.; A. J. Sn.) 

BRYOZOA, a name for the Polyzoa (f/.v.). 

BRYTHONIC DIALECTS: srr Cm.tic Languages. 
BRYUSOV, VALERY YAKOVLOVICH (187,3-1024) 

RiLssian poet, was born in IMoscow Dec. 13, 1873, and died in the 
same town on Oct. c), icjeq. Plis early verses arc decadent in style, 
but they brought him a certain notoriety. The influence of Bal¬ 
mont is seen in his earlic'r w'ork, and of Verhaeren in his poems of 
tlie town and in his revolt against .social c\’ils, r.g., The Stone¬ 
mason. His later poems, howc'ver, arc more .scholarly and rheto¬ 
rical in subject and style, lie also wrote' [irose, his most inter¬ 
esting work bc'ing ihc' hi.storical novel of iblh century Germany, 
The Flamini; An^cl (igoc)), and was a great studemt of Pushkin. 
.After the October revolution in 1017 he joined the Communist 
part)'. His poetical work.s include: Tcrtia Viy,Hia (i()oi); Vrbi et 
Or hi ( icjQj ); Stephanas (1905). 

He translated into Russian the works of Verhaeren, Verlaine. 
Maeterlinck. d’Annun/ao and Wilde. In nji 2 a 25 volume edition 
of Bryusov’s complete works was published. A book of .stories, 
The Republic of ihc Southern Cross, was translated into English 
in 1918. , 

BRZEZANY, a city of Poland in the voivodship of Tarno- 
pol, district of Galicia. It is locatc^d on the Zlota Lipa rivt^r. a 
tributary of the Dniester, almut 50 mi. S.E. of Lwow, the Gali¬ 
cian capital. Population 11.723. The name Brzezany is derived 
from the Pedish brzoza, birch. 

Brzezany’s principal industries arc the tanning of leather and 
the distilling of alcohol. There is a 16th century castle in the 
tow’n. 

In 1939, when eastern Poland fell to Russia, Brzezany became 
a part of the U.S.S.R. 

BRZOZOWSKl, THADDEUS (d 1820), nineteenth gen 
cral of the Jesuits, was appointed in succession to Gabriel Gruber 
on Sej)t. 2. 1805. In 1801 Pius VII gave the Jesuits liberty to 
reconstitute themselves in north Russia (sec Jesus, Society 
ofV and in 1812 Brzozowski secured the recognition of the Jesuit 
college of Polotsk as a university, though he could not obtain per¬ 
mission to go to Spain to agitate for the recognition of the Spanish 
Jesuits. In 1814 Pius VII, in accordance with the bull Sollicitudo 
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omnium ecclesiarum, gave to Brzozowski among others full author¬ 
ity to receive those who desired to enter the society. The Rus¬ 
sian government, however, soon began to be alarmed at the growth 
of the Jesuits, and on Dec. 20, 1815, published an edict expel¬ 
ling them from St. Petersburg. Brzozowski, having vainly re¬ 
quested to be allowed to retire to Rome, died on Feb. 5, 1820. 
His main interest and importance lie in the fact that he was gen¬ 
eral of the society at the time of its restoration throughout Eu¬ 
rope. 

BUACHE, PHILIPPE ( 1700-1773), French geographer, 
was born in Paris, Feb. 2, 1700. Louis XV made him chief geog- 
raf)her in 1729 and in the next year he became a member of the 
Academy of Sciences. His theory of geograi)hy was that the 
earth, including both' land and w'atcr, was divided into basins 
separated by chains of mountains. It is thought th.at he may have 
been the first to speculate on the possibility that .Asia and Amer¬ 
ica were once connected at the Bering strait. He died in Paris, 
Jan. 27, 1773 - 

Buache’s most important work was Conxtdhaiiomi \’i'o^raphtqucs 
et physiques sur Irs nouvellcs dccoiivertcs an nord de la grande 
mer (1753). He also wrote Atlas physique (1754) and Parallclc 
dcs fleuves dc toutes les parties du monde. 

His nephew, Jean Nicolas Bcaciie dk la Neuvit.le (1741- 
1S25), was also a geographer. He was a member of the Academy 
of Science.s and the French king’s chief geographer. He was the 
author of Geographie elementaire. ancieiine et moderne. 

BUBASTIS, an ancient city of Egypt, near the modern Zag- 
azig; the Pa-Bast of the hieroglyphics, and the Pibeseth of the 
prophet Ezekiel. It is now' a heap of mounds called Tell Bast a, 
w'hich were carefully excavated in 1886-87. The ancient city was 
probably built on made ground, over the level of the surrounding 
country. Remains were found, dating from as far back as the 
J4th dynasty, and S(‘ti re.stored monuments in it w'hich bad been 
erected under the i8th dynasty. His son Rameses 11 is believed 
to have laid out a canal which ran from the Tanitic branch of 
the Nile here to the Bitter Lakes and the Gulf of Suez. In the 
period of decline about 1000 B.C., the descendant of a Libyan 
adventurer seized the title of Pharaoh and set up his throne here: 
this was Shashanq I, the Shishak of the books of Kings and 
Chronicles, and the founder of the 22nd or Bubastite dynasty. 
About 350 B.c. the city was captured by the Persians, and from 
the destruction which they inflicted it never rccocered. 

Bubasti.s is the Graecized name of the Egyptian goddess 
Uhasti, meaning “she of [the city ] Bast” {B\ s-t), a city better 
known by its later name, P-ubasti, “plac'e of Uba.sli”; thus the 
goddess derived her name Uhasti from her city (Bast), and in turn 
the city derived its name P-ubasti from that of the godde.ss; the 
Greeks, confu.sing the name of the city w'ith that of the goddess, 
called the latter Bubastis, and the former also Bubastis (later Bu- 
bastos). 

Uhasti was one of many feline goddesses, figured with the head 
of a lioness. The domestic cat w'as especially the animal of Bu¬ 
bastis, although it had also to .ser\’e for all the other feline god¬ 
desses. Her hieratic and most general form was still lioness- 
headed, but a popular form, especially in bronze, was a cat-headed 
W'oman, often holding in her right hand a lion aegis, i.e., a broad 
.semicircular pectoral surmounted by the head of a lioness, and on 
the left arm a basket. The cat cemetery on the vvc.st side of the 
town consisted of numbers of large brick chambers, crammed with 
burned and decayed mummies, many of which had been enclosed 
in cat-shaped cases of wood and bronze. The festival of Bubastis 
was attended by thousands from all part.s of k^gypt and w-as a very 
riotous affair. 

There were two festivals of Bubastis, the great and the le.sser: 
perhaps the lesser festival was held at Memphis, where the quar¬ 
ter called Ankhto contained a temple to this goddess. Her name 
is found on monuments from the 3rd dynasty onw'ards, but a 
great stimulus was given to her worship by the 22nd (Bubastite) 
dynasty and generally by the increased importance of Lower Egypt 
in later times. Her character seems to have been essentially mild 
and playful. The Greeks equated Ubasti with their Artemis, con¬ 
fusing her with the leonine Tafne, sister of Shoou (Apollo). The 
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name of her son Iphlhimis (Nfr-tn\i, pronounced Eftcm. may 
mean “All-good,” and, in the ab.sencc of other information alx)Ut 
him. suggests why he was identified w'ith Prometheus. 

BUBNA, FERDINAND, Count of (1768-1825), Austrian 
field marshal, W'as born in Zarnrsk, Bohemia, Nov. 26. 17(18. He 
joined the army while he was still a young man. his first cam¬ 
paign being that against Turkey in 17SS. In i 792 .Austria declared 
war on France, and Bubna was with the Austrian army from that 
date until Najiolcon’s final defeat in 1815. except for the years 
1812-13 which he spent in Paris as Austria’s representative. He 
fought at Au.sterlitz (1805) and at Wagram (1800), and after 
Austria’s defeat in the latter battle was one of the ambassadors 
who travelled to Vienna to negotiate the I’eace of Schunbrunn. 
He took part in the battles of Liitzen, Baut/en, Dresden and 
Leipzig in 1813. and in 1S14 was commander of an army which 
W'as to invade France by way of Switzerland, a manoeuvre which 
proved iinsucce.ssfiil. During the T’iedmont uprising of 1821, 
Bubna led the Austrian troops which put dow-n the insurrection¬ 
ists, He diid in Milan, june 6, 1825. 

BUBONIC PLAGUE: see Plague. 

BUCARAMANGA, a city of Colominn. capita! of the de¬ 
partment of Santander, about 185 mi. N.N.E. of Bogota. Popu¬ 
lation of the city was 41,714 in 1938. The city is situated on the 
Lebrija river, 2,850 ft. above sea-levcl, in a mountainous country 
rich in gold, silver and iron mines and having superior coffee- 
producing lands in the valleys. 

BUCCANEERS, the name given to a group of English. 
French, Dutch and Portuguese jiiratical ndventurers united in their 
opposition to Spain, who maintained themseh'es chielly in the 
Caribbean sea during the i 7th century. Tliey must not he confused 
with the earlier adventurers and privateers of whom Sir Francis 
Drake was an outstanding example, nor with the outlawed pirates 
of the i8lh (entury. 

By the early part of the 17th century the oppressive colonial 
policy of Spain had almost dcpo))ulated the island of Hispaniola, 
the modern Santo Domingo, 'J'hinned of its former inhahitant.s, 
the island became the home of ininiense herds of wild cattle and 
pigs, and consecjucntly an excellent j.)lacc to provision the shijis 
of smugglers. The natives still left w'ere skilled in preserving flesh 
without the use of sail, an arliile both scarce and costlc’. The 
meat was cured in the sun and then smoked over a fire of green 
wood—a process termed “honcanning.” Tlie adventurers and 
smugglers, who were soon called buccani'crs, learned boucanning 
from the natives; and gradually Hispaniola horamc the scene of 
an extensive' and illicit jirovision trade. As the Spaniards would 
not rc'c ognize the right of ot her nations to make .set tlement, or even 
to trade in the West Indies, the governments of France, England 
and Holland would do nothing to control their .sulijects who in¬ 
vaded the islands. Out of such conditions arose the buccaneer, 
alternately sailor and hunter, even occasionally a planter—roving, 
hold, unscrupulous, often savage, w'ith an intense detestation of 
Spain. 

Early Settlements.—Both England and' France contributed 
band.s of colonists for a settlement madc.on the island of St. Kitts 
or St. Chri.slojiher, in the West Indies. The English and French 
were, however, not very friendly; and in 1629, after the retire¬ 
ment of several of the Engli.sh to an adjoining i.sland, the remain¬ 
ing coloni.st.s were .surprised and partly di.spersed by the arrival of 
a Spanish fleet. But on the dei)arture of the fleet the .scattered 
bands returned, and were soon of suflicient strength to give assist¬ 
ance to their countrymen in Santo Domingo. As hucc anecring had 
developed into a jirofitable cmjfloyment, it w-as tliought exi)edient 
to build a storehou.se .secure from the attack of the Sjianiards. 
The small Island of Tortuga w'as seized for this purpose in 1630, 
and converted into a magazine for the goods of the. smugglers, 
Santo Domingo still continuing their hunting ground. A purely 
English scftlemcmt directed by a company in London was made 
(1630) at Old Providence, an i.sland in the Carilfhean sea, but it 
was suppressed by the Spaniards in 1641, About the same time, 
the Spaniards attacked Tortuga and massacred every settler they 
could seize. The few' who escaped returned, and the buccaneers, 
now in open hostility to the Spanish arms, began to receive re- 
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cruits from every European trading nation, and for three-quarten 
of a century l)ccame the scourge of the Spanish-American tradi 
and dominions. This roving community had to maintain itself a; 
best it could—now mainly on the sea. However, in 1655 fortun 
turned their way when, with their assistance, the navy of the Eng¬ 
lish Commonwealth succeeded in capturing the island of Jamaica, 
Its am[)le harbours, for many years, furnished the buccaneer: 
with havens in their operations against the Spaniards. 

Their history now divides itself into three epochs. The first 
cxtend.s from the period of their rise to the capture of Panama b; 
Morgan in 1671, during which time they were hampered neithe 
by Ciovernment aid nor, till near its clo.se, by (jovernment restric 
tion. The second, from 1671 to the time of their greatest powci 
1685, when the scene of their ojjcrations was no longer merely th( 
Caribbean, but principally the wlicjle range of the Pacific from 
California to Chile. 'I’lie thirrl and last jx-riod extends from thai 
year onwards; it was a lime of disunion and disintegration, whei 
the independence and rude honour of the previous periods ha( 
degenerated into vice and brutality. 

The Period of Henry Morgan.—It is chiefly during the firs 
period that those leaders flouri.-.ht'd whose names and doings havi 
been asso( iated with all that was really influential in the exploit 
of the Iniccaneers—the most prominent being Mansfield an* 
Morgan. In 1054 the first great expedition on land macie by th 
bu( cancer.s. though attended by considerable difficulties, was com 
pkaed by the capture and sack of New Segovia, on the mainland 
of Americ.i. The (lulf of Venezuela, with its towns of Maracaibi 
and (iibraltar, were attacked and plundered under the comman 
of a Freiuhman named L’Ollonois, who performed, it is said, the 
nl'licc of cxc'cutioiier ufjon the whole crew of a Spanish vessel 
manned with po .seamen. Slk h succes.ses removed (he buccaneer; 
further and furthcT from (he jkiIc of civilized society. Mansfield 
in I (>(14, com ei\'ed (he idea of a permanent settlement upon a 
.small i.sland of the Mahamas. named New Providence, and Henry 
Morgan, a U'e/.shman, intrepid a/id uns* ru()ufou.s, joined him. But 
the untimely death of Maris/ield ni{)pecl in the bud the only 
r.'itional scheme of settlement which sc-ems (o have animaled this 
wild (oniniLitiilat any lime; and Morgan, now elected com¬ 
mander, swept (he whole Caribbean, and from his hc'adquarters in 
Jamaica led iriumpliant exj)editions to Cuba and the mainland. 
Ik- was leader of the ex[)edition which surprised and plundered 
Polio Hello, one of the best-fortilied ports in the West Indies. 

This was too much for evem the adverse EurojH’an powers; and 
in I('170 a (re.ity was concluded between England and Spain, pro¬ 
claiming peace and friendship among the sulijects of the two 
sosereimis in (he New World. The treaty was very ill observed in 
Jamaica, where the* governor, Thoma.s Modyford (i6ro-7()), w’a.s 
in close alli.ince with (he “privateers,” w’hich was the official title 
of the buc c aneers. lie had already granted commissions to Morgan 
and otluTs for a great attack on the Isthmus of Panama, the route 
by whic h the- liullioii of the South American mines was carried to 
I’orlo Hello, to bc' shipped to Spain. The buccaneers to the number 
of .vooo began l)y scazing Chagres, and then marched to Panama 
in i()7r. The city was taken, and, accidentally or not, it was burnt; 
but the Spaniards had removed (he treasure, the booty was small, 
and many dic'd of st.irv.ition on the way back to Jamaica. Mody- 
forcl was recalled, and in 1672 Morgan was called home and im* 
prisoned in (he Tower. In 167.4 he was allowed to return to 
the island as lieutc'iiant-governor with Lord Vaughan. During his 
later years he was active in suppressing the buccaneers who now 
had inconvenient claim.s on him. 

On the Pacific.—From 1671 to 1685 was the time of the great 
daring, prospc'rity and power of the buccaneers. Notwithstanding 
their many successes in the Caribbean and on land, they pictured 
the South sea as a far wider and more lucrative field for the display 
oi their united power. In 1680 a body of marauders over 300 
strong, well armed and pruvisionc'd, landed on the shore of Darien 
and .-truck across (he country to the Pacific. With John Coxon as 
connn.inder (hey entered the Hay of Panama, where the Spaniards 
h.id hastily prepare 1 a small fleet to meet them. But the valour 
of (he buccaneers won for them another victory; within a week 
they took p issession of four Spanish ships, and now successes 
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flowed upon them. Coxon and 70 men returned as they had gone, 
but the others, under Sawkins, Sharp and Walling, roamed north 
and .south on islands and mainland, and remained for long ravaging 
the coast of Peru. Again, in 1683, numbers of them under John 
Cook departed for the South sea by way of Cape Florn. On Cook s 
death his successor, Edward Davis, undoubtedly the greatest and 
most prudent commander who ever led the forces of the bucca¬ 
neers at sea, met with a certain Captain Swan from England, and 
the two began a cruise which was disastrous to the Spanish trade 
in the Pacific. In 16*85 they were joined in the Bay of Panama by 
large numbers of buccaneers who had crossed the isthmus under 
Townlcy and others. At this period the power of the buccaneers 
was at its height. But the combination was too extensive tor its 
work, and the different nationality of those who composed it was 
a source of growing discord. 

The Final Epoch. —The separation of the English and French 
buccaneers, who together presented a united front to the Spanish 
fleet in 1685, marks the beginning of the third and last epoch in 
their history. They hung doggedly along the coasts of Jamaica and 
Santo Domingo, but their day was nearly over. Only once again— 
at the siege of Carthagena—did they appear great; but even then 
the cxiK'dition was not of their making, and they were mere 
auxiliaries of the French regular forces. The French and English 
buccaneers could not but take sides in the war which had arisen 
between their respective countries in 1O89. 'J'hus was broken the 
bond of unity which had for three-quarters of a century kept the 
subjects of the two nations together in schemes of aggression upon 
a common foe. 

The importance of the buccaneers in history lies in the fact that, 
they opened the eyes of the world to the whole system of Spanish- 
American Clovcrnmenl and commerce—the former in its rotten¬ 
ness, and tJie latter in it.s possibilities in other hands. From this, 
then, along with other cau.se.s, dating primarily from the helfile.ss- 
nes.s and presumption of Spain, there arose the West Indian pos¬ 
sessions of Holland, England and France. 

A work published at Amsterdam in 167S, entitled De Americaensche 
Zee Roovers, from the i)en of a buccaneer named E.xquemelin, was 
ranslated into several European languages, receiving additions at the 
lands of the different translators. The English edition is entitled 
"he Bucaniers of America. Other works are Raynal’s History oj the 
Settlements and Trade of the Europeans in the East and West Indies, 
•ook -x., English translation 1782; Dampier’s I'oya^^es; and L. Wafer, 
'oyane and Description of the Isthmus of America (lOgc)). A reliable 
larrative is Capt. James Burney's History of the Buccaneers of 
merica (1816). The Calendar of State Papers, Colonial Series 
London, 1860 et seq.), contains much evidence for the histoiy of the 
luccanecrs in the West Indies. Popular works are J. Masefield, On 
he Spanish Main (1906) and A. H. Verrill, In the Wake of the 
'buccaneers (1923). 

BUCCARI (Serbo-Croatian Dakar), a town of Yugoslavia 
m a small bay of the Adriatic Sea. Pop. (1931) 2,074. The rail¬ 
way from Zagreb to k'iumc terminates 2\m. from Buccari. The 
larbour, though sometimes dangerous to approach, owing to the 
readed bora, or northeast wind, affords good anchorage to small 
vessels, but competition from Fiume de¬ 
stroyed most of its trade during the i9tb 
century. The staple industry is boat¬ 
building, but there is an active coasting 
trade in wine, wood, coal and fish, the 
tunny fishery being of some importance. 
The old castle of Buccarica is not far off, 
and farther south is the flourishing little 
port of Porto Re or Kraljevica. In 1941 
PHOTO BT BRooi Buccaii was occupied by Italy. 
ucciNA. USED IN BUCCINA, a brass wind instrument 
HE ROMAN ARMY TO cxteiisively used in the ancient Roman 
ouND NIGHT WATCHES army. It consisted of a brass tube bent into 
he shape of a bioad C, measuring some 11 to 1 jft. in length, of 
.arrow cylindrical bore, and played by means of a cup-shaped 
louthpiece. After the fall of the Roman empire the art of bending 
ictal tubes was gradually lost, and although the buccina sur- 
ived in Europe both in name and in principle of construction 
uring the middle ages, it lost its characteristic curved form. Al- 
-hough we regard the buccina as essentially Roman, an instrument 




BUCCLEUCH—BUCH 


309 


of the same type and of kindred name, but probably straight, 
was widely known and used in Persia, Arabia, and among the 
Semitic races. After a lapse of years during which records are 
almost wanting, the buccina reappeared all over Europe as the 
busine, buisine, pusin, busaun, pusuri, posaun, busna (Slav), etc.; 
but whether it was a Roman survival, or a re-introduction through 
the Moors of Spain in the West, and the Byzantine empire in 
the East, there arc no records to show. 

The history of the development of the trumpet, the sackbut, 
and the trombone from the buccina will be found more fully 
treated under those headings. 

BUCCLEUCH, DUKES OF. The substantial origin of 
the ducal hou.se of the Scotts of Buccleuch dates back to the 
large grants of land in Scotland to Sir Walter Scott of Kirkurd 
and Buccleuch, a border chief, by James II., in consctiuence of 
the fall of the 8(h carl of Douglas (1452); but the family traced 
their descent back to a Sir Richard le Scott (1240-S5). The 
estate of Buccleuch is in Selkirkshire. Sir Walter Scott of Branx- 
holm and Buccleuch (died 1552) distinguished himself at the 
battle of Pinkie (1547), and furnished material for his later 
namesake’s famous poem, The Lay of the Last Minstrel; and his 
great-grandson Sir Walter ti5()5-i6i 1) was created Lord Scott 
of Buccleuch in 1606. An earldom followed in lOio. The second 
earl’s daughter Anne (1051-1732), who .succeeded him as a count¬ 
ess in her own right, married in the famou.^ duke of Mon¬ 
mouth {(j.v.), who was then created ist duke of Buccleuch; and 
her grandson Francis became 2nd duke. The latter’s son Henry 
(1746-1812) became 3rd duke, and in iSso succeeded also, on 
the death of William Douglas, 4th duke ol Queensberry, to that 
dukedom as well as its estates and other honours, according to 
the entail executed by his own great-grandfather, the ^'nd duke 
of Queensberry. in 170O. The wife of the 0th duke was mistress 
of (he robe.s to Queen V ictoria. Lady Alice Montagu-Douglas- 
.Scott, 3rd daughter of the 7th duke 11864-11)35). \v;is married 
in 1935 to the duke of (iloucestcr, 3rd son of King Deorge 

See Sir W. Fraser, The Scotts of Bucrleurk (1878). 

BUCENTAUR, the State galley of the doges of Venice, on 
which, every year on Ascension day up to 1789, they put into the 
.Adriatic in order to perform the ceremony of “wedding the sea.” 
The name bucintoro is derived from the Ital, buzino d' oro, “golden 
bark,” and seems to have been given to any sumptuous V’enetian 
galley. The last and most magnificent of the bucentaurs, built in 
1729. was destroyed by the French in 1798 for the sake of its 
golden decorations. Remains of it are pre.scrved at Venii e in the 
Museo Civico Correr and in the Ar.scnal. 

The “Marriage of the Adriatic,” or more correctly “of the sea” 
(Sposalizio del Mar) was a ceremony symbolizing the maritime 
dominion of Venice, establi.sbed about ^.v. 1000 to commemorate 
the doge Orseolo IP’s conquest of Dalmatia. The form it took 
was a solemn procession of boats, headed by the doge’s macsta 
nave, afterwards the Bucentaur (from 13m), out to sea by the 
Lido |)ort. To this ancient ceremony a sacramental character was 
given by Pope Alexander III. in 1177, in return for the services 
rendered by Venice in the struggle against the emperor Frederick 
I. The pope drew a ring from his finger and, giving it to the doge, 
bade him cast such a one into the sea each year on Ascension day, 
‘and so wed the sea. Henceforth the ceremonial, instead of pla¬ 
catory and expiatory, became nuptial. Every year the doge 
dropped a consecrated ring into the sea and with the words Des- 
Ponsamus te, mare (We wed thee, sea) declared VT-nice and the 
sea to be indissolubly one. 

BUCEPHALUS, the favourite Thracian horse of Alexander 
the Great (Gr. / 3 ouxe 0 aXor), which died in 326 b.c. In com¬ 
memoration Alexander built the city of Bucephala, whose site 
may be identified with a mound opposite the modern Jhelum. 

Bibi.iograpiiv. —See especially Arrian v. 20; other stories in Plutarch, 
Alex., 6; Curtius vi. 8. For the identification of Bucephala, see Vincent 
A. Smith, Early Hist, of India, p. 6$, 66 note (2nd cd., 1908), 

BUCER (or Butzer), martin (1401-1551), German 
Protestant reformer, was born at Schlettstadt in Alsace. In 1506 
he entered the Dominican order, and was sent to study at Heidel¬ 
berg. There he became acquainted with the works of Erasmus 


and Luther, and was present at a disputation of the latter on the 
doctrine of free will. Withdrawing from his order in 1521, Bucer 
entered the service of the Elector Palatine, but in 1522 became 
pastor of Landstuhl w'here he married Elizabeth Silbereisen, a 
former nun. After his excommunication in 1523 he made his 
headquarters at Strasbourg. On the question of the Eucharist. 
Buccr's opinions in some degree approached the Zwinglian 
position, but he W’as anxious to secure unity with the Lutheran 
party and con.stantly endeavoured, esix'cially after Zwingli’s death 
(1531), to find a compromise that would unite Lutheran, south 
German and Swiss reformers. Hence the charge of ambiguity and 
ob.scurity which has been laid against him. In 1520 he had suc¬ 
ceeded in arranging a conference at Marburg between Luther and 
Zwingli, but no agreement was reached on the main question. He 
helped to draft the declaration known as the Conjessio Tetrapoli- 
tana, presented to the Diet of Augsburg in 1530 by the towns of 
Strasbourg, Memmingen, Constance and Lindau. He met Luther 
at Coburg in 1530. and Melancthon at Cassel in 1534. but agree¬ 
ment on the question of the real presence in the Eucharist was 
reached only when he met Luther at Wittenberg in May 1536. 
But even so agreement was rather apparent than real, for Bucer 
had gone farther than the Swiss were prepared to go. He then 
sought in vain to arrange an understanding between the Catholics 
and the Reformers. In 1548 he was sent to Augsburg to sign 
the agreement, called the Interim, between the Catholics and 
I’rotestants. His stout opposition to this project exjioseil him to 
many difficulties; Strasbourg wa.s almost alone in declining .1 .eni, 
and eventually he had to seek leave of absence, gladly accepting 
Cranmer's invitation to make his home in England. (Jn his 
arrival in 1540 he was appointed regius professor of divinity at 
('ainbridge. Edward \T. and the protector Somerset showed him 
much favour and he was con.sulted as to the revisiem of the Book 
of Common Prayer. Bucer died on Feb. 27, 1551. His name 
is familiar in English literature from the use made of his doc¬ 
trines by Milton in his divorce treatises. 

Bini.ioGRAeiiv. —A collected edition of his writings has never been 
published. A volume known as the Scripta Anfilicana or Totnus 
Auglicanus (Basle, 1577) contains those written in England. His 
correspondence with Philip of Hesse, whose “second" marriage, 
accepted by the reformers, created a scandal, was edited hy Lenz 
(iS8o-gi). See J. W. Baum, Capita and Butzer (Strasbourg, 1860), 
which contains in an appendix a full li.st of his work; J. Fitker, 
Martin Bucer (1017); Erick.son, Zur 400-Jnhrigrn Crhurt.sfrier 
Martin Butzers (Strassburg, 1891), and the articles in the Diet. .Nat. 
Biog. (by A. W. Ward), and in Herzog-Hauck’s Rralcncyklopddie 
(by Paul Griinbcrg), 

BUCEROTIDAE: see Horn HILL. 

BUCH, CHRISTIAN LEOPOLD VON, Baron (1774- 

1853), German geologist and geographer, a member of an ancient 
and noble Prussian family, was born at Stolpc in I'omerania on 
April 26 1774. In 1700-03 he studied at the mining school of 
I’rciberg under Werner, one of his fellow-students there being 
Alexander von Humboldt. He completed his education at the 
universities of Halle and Gottingen. In 1707 he met Humboldt 
at Salzburg, and with him explored the geological formations of 
Styria and the adjoining Alps. A visit to Italy in 1798 shook 
his faith in the Neptunian theory. In 1700 he paid his first visit 
to Vesuvius, and again in 1805 he returned to study the volcano, 
accompanied by Humboldt and Gay Lu.ssac, when they witnessed 
an eruption which supplied von Buch w-ith data for refuting 
many erroneous ideas then entertained regarding volcanoc.s. In 
1802 he had explored the extinct volcanoes of Auvergne. The 
scientific result.s of his investigations he embodied in his Geoj;- 
nostischc Beohachtungen auf Reisen durch Deutschland und 
Jtalien (Berlin, 1802-00). Von Buch spent two years among the 
Scandinavian islands; he showed that many of the erratic blocks 
on the North German plains must have come from Scandinavia. 
He also established the fact that the whole of Sweden is slowly 
but continuously rising above the level of the sea from Fred- 
erikshald to Abo. The details of these di.scoverics arc given in 
his Reise durch Norwegen und Lappland (Berlin, i8io). In 1815 
he visited the Canary islands in company with Christian Smith, 
the Norwegian botanist. The physical description of the Canary 
islands was published at Berlin in 1825. After leaving the 
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Canaries, von Buch proceeded to the Hebrides and the coasi 
of Scotland and Ireland. He published in 1832 the raagnificen 
Geological Map of Germany (42 sheets, Berlin). Hi.s geologic: 
excursions were continued without interruption till his 78th yeai 
He died at Berlin on March 4, 185 { Humboldt pronounced hin 
the greatest geologist of his time. 

A complete edition of his works wa.s published at Berlin (1867-85 
edited by Ewald and others. 

BUCHAN, EARLS OF. The earldom of Mar and Buchai 
was one of the seven original Scottish earldoms; later, Buchan w; 
.separated from Mar, and among the early earls of Buchan wen 
Alexander Comyn (d. 1280;, John Cumyn (d. c. 1313), bot 
constables of Scotland, and Henry Beaumont (d. 1340), who ha< 
married a t’ornyn, John (annyn's wife, Isabel, was the counte.s 
of Buchan who crowned Robert the Bruce king at Scone in 130O 
anfl was afterwards impri.sonerj <if Berwick; not, however, in 
cage hung on the wall of the castle. About 1382 Sir Alexande 
Stewart (d. c. 1404), the “wolf of Badenoch,’’ a son of Kin^ 
Robert IL, beiame earl of Buchan, and the Stewarts appear I 
have held the earldom for about a century and a half, although 
not in a direct line from Sir Alexander. Among the most cele 
brated of the Stewart e;irls were the S( otti.sh regent, Robert, duke 
of Albany, and his .son John, W'ho was made constable of l’ranc< 
and was killed at the battle of Verneuil in 1424. In 1617 the earl 
do;n came to Janies Er.skine (d. 1040), a son of John Krskine, 2nt 
(or 7th) earl of Mar, whose wife Afary had inherited it from her 
father, Janies Douglas (cl. 1601J, and from that time it has been 
retained by the Erskines. 

Perhaps the most celebrated of (he later earls of Buchan was 
th(‘ eccentric David Steuart Erskine, Jith earl (1742-1820), 
son of Henry David, loth earl (d. 1767), and brothc^r of Henry 
Erskine ((/.v ), and of Thomas, Lord Erskine (q.v.). His perti¬ 
nacity was instrumental in effecting a change in the method of 
electing Scottish representative peers, and in 1780 he succeeded in 
founding the Scottish Society of Antiejuaries. Among his corre¬ 
spondents was Horace Walfiole, and he wrote; an E.ssay on the 
IJvr.s of Fletcher of Saltonn and the Poet Thomson (17C12), and 
other writings, lie (live! at his re.sidcncc at Dryburgh in April 
1820, leaving no legitimate children, and was followed as 12th carl 
by his nephew Henry David (1783-1857), the ancestor of the 
present peer, d'he iith earl’s natural son. Sir David Erskine 
(177.1-1837), who inherited his father’s unentailed estates, was an 
aniitjuary and a dramat ist. 

BUCHAN, ELSPETH (1738-17(11'). founder of a Scottish 
religious sect known as the Biuhaniles, the daughter of a Banff- 
.shire innkeeper. Having ipiarrelled with her husband, she settled 
m (ilasgow .slie juTsuacled a small group of people that she 

was a saint with a spcaial mission, that in fact she was the wom.in 
de,-.cril)ed in Rt-velation xii. Her .scat, which ultimately numbered 
46 adherents, was expelled b>- the magistrates in 1784, and settled 
in a farmhouse known as New Cample in Dunifri(“sshire. Robert 
Burns, in a letter dated Aug 1784, de.scribcs the seel, which broke 
up on the death of its founder, as idle and immoral. 

Srr J. 'brain, ’/'he liurhuniles irovi Fir^t to Lad (Edinburgh, 1846). 
BUCHAN, JOHN (1875-1(140), British author and states¬ 
man. w.i.s born at Penh, Scotland, Aug. 26, 1875. Educated at 
Hlasguw LiniNcrMly and Brasenose college, Oxford, he was called to 
the bar at the Middle 'I'emple in ujoi. In the .same year he became 
pri\ate secrePiry to Lord Milner, then high commissioner for 
South Africa. In 11)03 he returned to England, and soon became 
a meidber of the publishing riim of Thomas Nehson and Sons, 
Edinburgh. Dunne the World War he .served on the staff at Brit¬ 
ish headquarters, and in i()i7 beciune director of information un¬ 
der Mr. Lloyd (feorge. lie was member of parliament for the 
Scottish Universities troni i(j27 till 1935, when he was appointed 
governor-general of (’;mada and was raised to the peerage, taking 
the title of Baron Twi'edsmuir of Iclslieki. He was created a Com¬ 
panion of Honour in ]c;32 and (ECM.G, in 1935. and in 1937 was 
swmrn a member of the privy t<»uruil. He was Lord High Com¬ 
missioner to the .Assembly of the C'hureh of Scotland, 1933 and 
1034. and in 11)37 was elected chancellor of Edinburgh university. 
As a novelist he was know-n for such brilliant tales of adventure 


as The Thirty-Nine Steps (1915); Greenmantle (1916); and Mr. 
Standfast (1919); and he also wrote A History of the Great War 
(1921-22); Augtestus ( 1937 )) etc. He died Feb. ii, 1940. 

BUCHAN, PETER (i^9o-i«54), Scottish editor, was bom 
at Peterhead, Aberdeenshire, and started in business as a printer 
there in 1816. His Ancterit Ballads and Songs of the North of 
Scotland (1828) contained a large number of hitherto unpub¬ 
lished ballads and newly discovered versions of existing ones. An¬ 
other collection made by him was published by the Percy Societ3q 
under the title Scottish Traditional Versions of Ancient Ballads 
(1845). Two unpublished volumes of Buchans ballad collections 
are in the British Mu.seum. He died on Sept. 19, 1854. 

See Peter Buchan, etc., by W. Walker (iqis)- 

BUCHANAN, CLAUDIUS (1766-1815). English divine, 
was born at Cambu.slang, near Glasgow', and educated at the uni¬ 
versities of Glasgow and Cambridge. He was Calcutta chaplain 
and vice-principal of the college of Fort William, and tran.slated 
the gospels into Persian and Hindustani. His book Colonial Ec¬ 
clesiastical Establishment (London, 1813) helped on the estab¬ 
lishment of the Indian episcopate, and the appointment of the 
first English bishop of Calcutta. 

BUCHANAN, GEORGE (1506-1582), the greatest of the 
Scottish humanists of the i6th century, wats born at Killearn, 
Stirlingshire, in Ecb. 1506. He had already spent two years as a 
ludent at Paris, and had served in a strenuous campaign with 
Albany’s French troops in Scotland when he heard the lectures 
of John Mair or Major at Aberdeen in 1524. Mair took him to 
!*aris next year. Buchanan lived the hard life of the Paris 
student of tlio.se days, and after concluding his course stayed on 
ai Paris and the neighbourhood until 1536. To this period belongs 
his Somnium, directed against the Franciscans. After his return 
o Scotland the king asked him to satirize the friars, and there is 
10 doubt that his Franciscanus ct Fratres helped on the Reforma- 
ion. But James was not prepared to defend the satirist against 
he clergy and Cardinal Beaton procured Buchanan’s imprison- 
nent. He escaped to Bordeaux, where he taught Latin for three 
'ears; there he compo.sed his four tragedies, Baptistes, Medea, 
'epltthes and Alcrstis, to be acted by the students, among whom 
vas Montaigne, who always kept a kindly feeling for his tutor. 

Vl this period he also wrote many amatory Latin verses. He 
eturned to Paris in the late ’40s and then to Coimbra in Portugal, 
o be head of the newly established college. But the report of 
lis attacks on the Franciscans had preceded him, and he was 
igaiii imprisoned, this time in a monastery, in the hope that he 
night he reclaimed for orthodoxy. He occupied his enforced 
isure by preparing a Latin verse translation of the Psalms, 
fter his release he visited Scotland, but soon returned to Paris, 
t is almost certain that during this last stay in France, Buchanan 
anged himself definitely on the side of the Calvinists. 

In 1560 or 1561 he returned to Scotland, and in April 1562 
as installed as tutor to the young Queen Mary. Buchanan then 
•pcnly joined the Reformed Church, and in 1566 was appointed 
>y the earl of Moray principal of St. Leonard's college, S,t. An- 
Irews. His great reputation for learning and administrative 
apacity led to his appointment as moderator of the general 
sscmbly in 1567. lie had sat in the assemblies from 1563. 
uchanan accompanied Moray to England as secretary to the * 
jmmission which was to meet the English commissioners at York 
a the business of the guilt of Mary, Queen of Scots. Part of 
he Casket Letters (q.v.) were exhibited at this meeting, and 
tuchanan declared, with Lethington, that they W'cre in Mary’s 
landw'riling. The conference w'as then transferred to West- 
inster. Accusations were afterwards brought against Buchanan 
■ having forged the documents found in the casket. Of this there 
no proof, and the charge is inherently improbable, but it must 
V admitted that Buchanan was a willing agent in Moray’s dis- 
igenuous handling of the case against the queen. Buchanan’s 
U’tcctio, printed in Latin in 1571, was base.d on the Book of 
rticles handed in by Moray to the conference in Dec. 1568, in 
hich the charges against Mary were first formulated. When 
the work was brought to Mary’s notice she justly described it 
as a “defamatory book,” and remarked that she had expressly 
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desired that he should not be near her son. Buchanan had been 
appointed one of the preceptors of the young king James VI. in 
1570. He was director of chancer\\ and then became lord privy 
seal, a post entitling him to a scat in the p)arliament, which he 
held at least till 1579. He died on Sept. 28, 1582. 

His last years had been occupied with two of his most im¬ 
portant works. In the Dc Jure Regni afrud Scotos (1579) Bu¬ 
chanan lays down the doctrine that the source of political power 
is the people, that the king is bound by those conditions under 
which the supreme power was first committed to his hands, and 
that it is lawful to resist, even to punish, tyrants. This work was 
condemned by Act of parliament in 1584, and again in 1664; and 
in 1683 it was burned by the University of Oxford. His history 
of Scotland, Rerum Scoticarum Historia, was completed in 1579 
and published in 1582. Buchanan’s purpose was to ‘‘purge” the 
national history “of sum Inglis lyis and Scottis vanitc” (Letter 
to Randolph), but he exaggerated his freedom from partisanship. 

Buchanan wrote Latin as if it had been his mother tongue. 
His translations are more than versions; the smaller satirical 
poems abound in wit and in happy phrase; his two tragedies, 
Baptistes and Jepthes, have an undimini.shed European reputation 
for academic excellence. In addition to the works already named, 
Buchanan wrote in prose Chamaelvon, a satire in the vernacular 
against Maitland of Lethington, first printed in lyn; a Latin 
translation of Linacre’s Grammar (Paris, 1533); Libcllus de 
Brosodia (Edinburgh, 1640); and Vita ab ipso script a biennio 
ante mortem (1608), ed. by R, Sibbald (1702). Other poems are 
Fratres Fraterrimi, Elegiac, Silvae, two .sets of verses entitled 
Hendecasyllabon Liber and lambon Liber; three books of Epi- 
grammata; a book of miscellaneous verse; De Sphaera (in five 
hooks), suggested by the work of Joannes de Sacrobosco, and 
intended as a defence of the Ptolemaic theory against the new 
Copcrnican view. 

Buchanan’s works were edited by Ruddirnan (1715) and by Burman 
(J725). The Vernacular Writings, consisting of the ChamaeWon (u.s.), 
a tract on the Reformation of St. Andrews university,/Jnc admoniPVnm 
to the Trnv Lordis, and two letters, were edited for the Siotti.sh Text 
Society by P, Hiinu* Brown. The principal biographies are: David 
Irvmg, Memoirs of the Life and Writings of George Buchanan {1807 
and J817) ; P. Hume Brown, George Buchanan, Humanist and 
Reformer (iSgo) and George Buchanan and his Times (1906); Rev. 
U. Macmillan, George Buchamm, a Biography (1906). Buchanan’s 
quatcrcentcnary was celebrated at different centres in Scotland in 
1906, and was the occasion of several encomia and studies. A verse 
translation of the Baptistes, entitled Tyrannicall-Government Anato¬ 
mized (1642), has been attributed to Milton; its authorship is 
discussed in the Glasgoio Quatcrcentcnary Studies (1906). The records 
of Buchanan’s trial, discovered by the jPorluguese historian, G. J. C. 
Henriques, were published by him under the title George Buchanan 
in the Lisbon Inquisition. The Records of his Trial, etc. (1906). 
On the Deiectio, see R. H. Mahon, The Indictment of Mary Queen 
of Scots. 

BUCHANAN, JAMES (1791-1868), fifteenth president of 
the United States, was born near Foltz, Franklin county, Pa., on j 
April 23, 1791. Both [larents were of Scottish-Iri.sh Pre.sbyterian 
descent. He graduated at Dickinson college, Carlisle, Pa., in 1S09 
and studied law at Lancaster for two years. He was admitted to 
the bar in 1812 and served in the lower hou.se of the State legis¬ 
lature, 1814-16. From 1821 to 1831 he was a representative in 
Congress where as chairman of the judiciary committee he con¬ 
ducted the impeachment trial (1830) of Judge James H. Peck, 
led an unsuccessful movement to increase the number of Supreme 
('ourt judges and to relieve them of their circuit duties, and suc¬ 
ceeded in defeating an attempt to repeal the 25th section of the 
Judiciary Act of 1789, which gave the Supreme Court appellate 
jurisdiction by writ of error to the State courts in cases where 
Federal laws and treaties were in question. After the dissolution 
of the Federalist Party, of which he had been a member, he came 
to be definitely associated with the Democrats. He represented 
the United States at the court of St. Petersburg from 1832 to 
1833 and there negotiated an important commercial treaty. He 
was a Democratic member of the U.S. Senate from Dec. 1834 until 
March 1845, ardently supporting President Jackson, and was 
secretary of State im the cabinet of President Polk from 1845 to 
1849—a period marked by the annexation of Texas, the Mexican 


War and negotiations with Great Britain relative to the Oregon 
question. After four years of retirement, follownng bir, failure 
to secure the Democratic nomination for president, hr was ap- 
jjointed by President Pierce minister to Great Britain in 1S53. 
By this time Buchanan had changed his attitude of iSh) on the 
slaver>' ciuestion. He felt that the institution was morally wrong, 
but held that Congress could not interfere with it in the States in 
which it existed, and ought not to hinder the natural tendency 
toward territorial expansion through a fear that the evil would 
spread. He voted for the bill to exclude anti-slavery literature 
from the mails and for the. Compromise of 1850 and dis;\j)i)roved 
of the W'ilmot Provi.so. Fortunately for his career he was abroad 
during the Kan.sa.s-Nebra.ska debates, hence did not share in the 
unpopularity which attached to Stephen A Douglas as the author 
of the bill and to President Pierce as the (’xecutive who was called 
uiJon to enforce it. At the same lime, by joining with J. Y. Mason 
and Pierre Soule in issuing the Ostend Manifesto in 1S54, he re¬ 
tained the good will of the South. 'Phis “manifesto" which w'as 
bitterly attacked in the North, was agreed upon (Oct. iS, 1S54) 
by the three ministers after several meetings at Ostend and at 
Ai.\-la-Cha|)clle, arranged in pursuance of instructions to them 
from President Pierce to “comi)are opinions, and to adopt meas¬ 
ures for jrerfect concert of action in aid of the negotiations at 
Madrid” on the subject of reparations demanded from Spain by 
the United States for alleged injuries to American commerce w'ith 
Cuba. In the manifesto the three ministers asserted that “from 
the peculiarity of its geographical position, and the considerations 
attendant upon it, Cuba is as necessary to the North American 
republic as any of its present members"; spoke of the danger to 
the Unik-'d States of an insurrection in Cuba; asserted that “wc 
should be recreant to our duty, be unw'orthy of our gallant fore¬ 
fathers, and commit base treason against our posterity, should we 
Ijermit Cuba to be Africanized"; and recommended that "the 
United States ought, if practicable, to purchase Cuba as soon as 
possible.” The most startling declaration of the manifesto was 
that if Spain should refuse to sell “after we shall have olfered a 
price for Cuba far beyond its pre.sent value,” and if Cuba, in the 
possc.ssion of Spain, should seriously endanger “our internal peace 
and the existeaice of our cherished Union." then “by every law, 
human and divine, we shall be justified in wresting if from Spain 
if wc have the power.” 

On his return from England in 1856 he was nominated by the 
Democrats as a compromise candidate for president and was 
elected, receiving 174 electoral votes to 114 for J. C. I'remont, Re¬ 
publican, and 8 for Millard Fillmore, American or "Know-Noth¬ 
ing.” Buchanan's character, the breadth of his legal knowledge, 
and his experience as congressman, cabinet member and diplomat, 
would have made him an excellent president in ordinary times; 
but he lacked the soundnc.ss of judgment, the self-reliance and the 
moral courage needed to face the slavery crisi.s. His idea of sav¬ 
ing the Union was to prevent Northern agitation and to enforce 
the fugitive slave law. At the beginning of his administration he 
appointed Robert J. Walker, of Mississippi,. Territorial governor 
of Kansas, and Frederick P. Stanton, of Tennessee, secretary, and 
a.ssured them of his determination to adhere to the popular 
sovereignly principle, but soon began to use his influence to force 
the admission of Kansas into the Union under the pro-slavery 
Lecompton constitution, contrary to the wishes of the majority of 
the settlers. Stanton was removed from office for oi)p()sing the 
.scheme, and Walker resigned in di.sgust. This change of policy 
was doubtless the result of timidity and his inability to realize 
the strength and determination of the Abolitioni.sts; alter every 
slavery crisis he considered the i.ssue settled. Under the influence 
of Howell Cobb of Georgia, secretary of the Treasury, and Jacob 
Thompson, of Mississippi, secretary of the interior, the president 
was convinced that his action was the only way to avoid civil war. 
Federal patronage was freely used to advance the Lecompton 
measure and the compromise English bill, and to prevent Douglas’s 
election to the Senate in 1858. Some of the.se farts were brought 
out in the famous but partisan and possibly unconstitutional 
Covode investigation conducted by a committee of the House of 
Representatives in i860. 
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The call issued hy the South Carolina legislature just after the ingjy cold winds in autumn and winter, Bucharest is not an old 
election of Lincoln for a State convention to decide upon the town. According to one tradition, it was founded by a shepherd 
advisability of seces.sion brought forward the most serious matter named Bucur, commemorated in the name of a church, the Bi¬ 
in Buchanan's administration. The part of his annual message of serica Bucur. Another tradition connects it with the word bucuric, 
Dec. 4, I. S6o, dealing with it, argued that a State had no legal right Rumanian for “pleasure,” and with a victory gained by Prince 
to secede, but denied that the Federal Government had any power Mircca of Walachia (c. 1383-1419) over the Turks. More likely 
forcibly to jirevent it. At the same time it was the duly of the it was first built as a fortress, on the site of the Daco-Roman Thy- 
president to call out the army and navy of the I'nited Slates to anus, to command the passes into Tran.sylvania. It was burnt by 


protect Federal pro])erty and to enforce f ederal laws. Soon after 
the seces.sion nmvement began tht; Southern members of the cabinet 
resigned, and the iiresident gradually came under the influence of 
Black, Stanton, Dix and other Northern leaders but continued to 
work for a peaceful setllemenf, supporting the Crittenden Com¬ 
promise and tli(^ work of the I’eaie Congress. He disapproved of 
Major Anderson's removal of his Iroojis from Ft. Moultrie to Ft. 
Sumter in Dec. i860, though the nanoval itself probably w'as not 
in violation of a pledge given hy the president to preserve the 
status quo in Charleston harbour until the arrival of the South 
Carolina commi.ssioners in Washington. The assertion (hat the 
president was prevented from ordering Anderson back to Ft. 
Moultrie only hy the threat of four members of the cabinet to 
resign was unfounded. 

On (he exjiiralion of his term of office (March 4, i86j) Bu- 
(liariaii retired to his home at Wheatland, near Lancaster, Pa., 
whi're he actively supported the Union until his death on June i, 
1868. Jlis mi.stakes as president have been so emphasized as to 
obscure the fact that he was a man of uuim{>eachable honesty, of 
the highest patriotism and of considerable ability. 

BiHJ.KicaiAi’iiV. — G. T. Curlis’.s 'J'/ie Life of James Huchunan (1883) 
is llie standard bio^raphv ; Curtis, lidwever, was a close jiciMinal 
anil political Iriend, and liis work is too eulogistic. More trust¬ 
worthy is the account given hy J. F. Rliodes in the first two volumes 
of hi.s History of the United States sime the Compromise of iSjio 
(i(j02 07U j. B. Moore has edited 7 he of James liudianan, 

comprising; his Specthes, Slate Papers, and Private Correspondence 
(1908 10). j. B. Ranch’s sturly of Buchanan’s attitude on slavery 
in the Pennsylvania Magazine of History and Biography (Ajiril, 1027) 
is interesting. See also Loiii.s M. Sears, “August Belmont. Banker in 
Politics” in the Historical Outlook (.\pril, 1024) and the Quartcrlx 
Journal of the New York Slate Hisiorical Association (Oct., 1926). 

BUCHANAN, ROBERT WaUAMS (1841-1001). Brit¬ 
ish poet, novelist and dramatist, son of Robert Buchanan (1S13- 
66). Dwenitc lecturer and journalist, was born at Cavcrswall, 
Statfordshirc, and was educated at the high school and the Univer¬ 
sity of Glasgow. After a [icriod of struggle and disappointment in 
London Buchanan published Undertones in 1863. 

The article which, uruler the iiom dc plume of 'Lhomas Mait¬ 
land, he contributed to the Contemporary Review for Oct. 1871, 
entitled “The Fleshly School of Poetry," is chiefly remembered liy 
the replies it evoked from D. (i. Rossetti in a letti-r to the Athe¬ 
naeum (Dec. t 6. 1877), entitled “The Stealthy School of Uriti- 
ci.sm,” and fniin Swinburne in Under the Microscope (1S72). Bu¬ 
chanan himself afterwards regretted the violence of hi.s attack, and 
the “old enemy” to whom God and the Man is dedicated was Ros¬ 
setti. In 1876 apfieared The Shadow of the Sword, the first and 
one of the best of a long series of novels. Buchanan was also the 
author of many succcs.sful plays, among which may be mentioned 
Lady Clare, produced in 1883; Sophia (1886), an adaptation of 
Tom Jones; A Man’s Shadow (i 8 (;o); and The Charlatan (18941- 
In collaburafion with Harriet Jay he wrote the melodrama Alone 
in London. He died at Streatham on June 10, 1901. 

See lii-s Complete Poetical fPeriti (1901); Harriet Jay. Robert 
Buchanan; some Account of his Life (1903); and A. Symon.s, Some 
Studies in Prose and Verse (1904). 

BUCHAREST, the capital of Rumania, and chief town of the 
department of Ilfov had a pojmlation (i9,V)) of 648,162, includ¬ 
ing a large numlx'r of Jews. Population by the census of 1930 was 
631*228. With its outlying parts. Bucharest covers more than 20 
square miles. It lies in a slight hollow, traversed from north-west 
to south-east by a small river, the Dimbovita, most of the city ly¬ 
ing on the left bank. A range of low hills extends to the west and | 
south-west; on all other sides there are flat plains, only rec»-ntl> j 
drained, The city is thus very ex|H)sed, and the extremes of cli i 
male are .severe; great summer heats being followed by exceed j 


the Turks in 1595; but in the next century was already the seat 
of the Metropolitan of Walachia, and in 169S was chosen for his 
capital by Conslanline Brancovan, Hospodar of Walachia. In the 
iSih and early 19th centuries, during which it w’as frequently dis¬ 
puted by the Turks. Russians and Austrians, it wais Phanariot 
Circck and Jewish rather than Rumanian. It then began to seek 
(he im|)lications in its name. It was already notorious for its 
gaiety and luxury, although still small and in many respects primi¬ 
tive. The houses were mostly of w'ood, paving very rough and 
lighting scanty; fires were frequent, earthquakes not uncommon. 
The plague visited it in 1718, 173S, 1793 and 1813, in which year 
70,000 persons died in six weeks. It was occufiied by Russian 
troops in 1828, 184S and 1853-54 and by Austrians in 1854-57. 
In 1861 it was made the capital of the new Rumania (see Rf- 
mama: History) and with the accession of Prince Charles, in 
1866, a gradual reform began. The river was enclosed within em¬ 
bankments; sewerage and pure water were supplied, gas and elec¬ 
tric light installed, and electric or horse tramways laid down in the 
prirniiial streets, which were paved with granite or wood. The 
wooden houses gave way to edifices of brick, overlaid with white 
or tinted plaster and ornamented with figures or foliage in terra¬ 
cotta. In the poorer quarters on the outskirts, the one-storied 
Walachian pea.''ant cottage survived; but slums, in the strict 
sense, there were none. In the war of 1016-18 some damage was 
done by (he German occupation; but the city was thoroughly 
cleansed. .After (he war. the population increased immenselv. 
German Iroo])^ again occupied the city during World War II, 
though Rumania kept at least the semlilancc of an independent 
nation after joining the axis, 

The main street of Bucharest is the Calca Victorci, named in 
honour of the Rumanian success at Plevna (1S77). Starting from 
the Baneasa racecourse, outside and north of the city (the favour¬ 
ite fashionable drive), this thoroughfare, here called the Chausscc 
So.sea, traverses a public garden, the Ki.silev park, laid out in imi¬ 
tation of the Parisian Champs RIysees, passes under an Arc de 
Triomphe and, leaving on its left the ethnographical and natural 
history museums, enters the city. The boulevards, known as Indc- 
pendentei, Elisahetei, Universilei, Caroli I. and Protopesco, run in 
a practically straight line cast and west. Starting in the Cotroceni 
and botanic gardens, they cross the river, leave on the left the 
pleasant Cisimigiu garden, cross the Calca Victorei, and proceed 
)ast the university and City Hall. Df the four sectors formed by 
hese two intersecting thoroughfares, the outer portions of tho.se 
in the north-west and south-west are largely occupied by the 
railway stations, arsenal and barracks; the north-cast-north is resi¬ 
dential, but the Obor, or popular market, lies on its extremity. The 
;outh-cast is the business quarter, containing the Lipscani, or prin¬ 
cipal merchants’ quarter, named after the annual Leipzig fair 
whence goods were formerly obtained. The wealthy portion of the 
town is the centre. The fortifications, which surround the town at 
:i mean distance of four miles were constructed in 1885-96 from 
plans drafted by the Belgian engineer General Brialmont in 18S3. 
Their perimeter is about 48 miles. They were considered the 
rongest in Europe, but it proved impossible to hold them against 
the Germans in 1916. 

Buchare.st contains a great number of churches, usually small, 
n the Byzantine style. The metropolitan church, which stands on 
an eminence south of the city, was built 1656-65. It has the form 
of a Greek cross, and is surrounded by a cloister, with four main 
entrances, each surmounted by a turret. The churches of Spiridion 
the New (1768), the Doamna Balasa (1751), with its rich carving 
and frescoes, and the ancient Biserica Bucur are also noteworthy. 
There is a Roman Catholic cathedral, synagogues, and Protestant, 
.Armenian and Lipovan churches. 
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Bucharest is a great educational centre. Besides the ordinary 
ecclesiastical seminaries, lyceums, gymnasia and elementary 
schools, it possesses schools of commerce, science and art insti¬ 
tutes, and training colleges, for engineers and veterinary surgeons; 
while the university, founded in 1S64, has faculties of theology, 
philosophy, literature, law, science, medicine and pharmacy. 
Students pay no fees except for board. The national library, 
containing many precious Oriental documents, and the meeting- 
hall of the Rumanian senate, arc both included in the university 
buildings. Other libraries are those of the Niton seminary, of 
the Charles University b'oundation (Fundatiunca wiivcrsitara 
Carol), which endows research, and rewards literary or scientific 
merit; the central library, and the library of the academy, which 
also contains a museum of natural history and antiquities. There 
are numerous philanthropic institutions. 

There are a number of theatres, one, the national, slate-con¬ 
ducted. Minor places of amusement abound; as also do clubs— 
political, social and sporting—hotels and restaurants. The suburbs 
are still national and picturesque; the centre of the city is ex¬ 
tremely elegant. 

Bucharest is the winter residence of the royal family, the meet¬ 
ing-place of parliament and the seat of an appeal court (Curfra 
de Apel)y of the supreme court {Curtea de Casatie), of the 
ministries, the national bank, the bank of Rumania, many lesser 
credit establishments and a chamber of commerce. The railway 
lines which meet on the western limit of the city give access to all 
I)arts. Bucharest has a very large transit trade in petroleum, tim¬ 
ber and agricultural produce; above all, in wheat and maize. Its 
industries include petroleum-refining, extraction of vegetable oils, 
cabinet-making, brandy-distilling, tanning, and the manufacture 
of machinery, wire, nails, metal-ware, cement, soap, candles, ])aste, 
starch, paper, cardboard, pearl buttons, textiles, leather goods, 
ropes, glucose, army supplies, preserved meat and vegetables, and 
(onfectioncry. An important fair is ordinarily held for seven days 
in each year. 

BUCHER, LOTHAR f JS17-1 80:?), German publicist, w'as 
born on Oct. 25, 1S17. at Neu Stettin, in F’omerania. Elected a 
member of the National Assembly in Berlin in 184S, he was an 
active leader of the extreme democratic party. With others of 
his colleagues he was in 1850 brought to trial for having taken 
part in organizing a movement for refusal to pay taxes; he was 
condemned to 15 months’ imprisonment in a fortres.s, but fled 
to London. He acted as special corre.spondent of the National 
Zeitung, and gained a great knowledge of English life; and he 
publi.shed a work, Dcr Parliamentarismus wie er ist, a criticism of 
parliamentary government, which shows a marked change in his 
political opinions. In 1864 he was offered by Bismarck a i)Osition 
in the Prussian foreign office. He acted as Bismarck’s secretary, 
and w'as the man who i)robably enjoyed the greatest amount of 
his confidence. It was he who drew up the text of the constitution 
of the North German Confederation; in 1870 he was sent on a 
confidential mission to Spain in connection with the Ilohcnzollern 
candidature for the Spanish crown; he assisted Bismarck at the 
final negotiations for the treaty of Frankfurt, and was one of 
the secretaries to the Congress of Berlin; he also assisted Bis¬ 
marck in the composition of his memoirs. Bucher’s influence was 
directed against the economic doctrines of the Liberals; in 1S81 
he published a pamphlet criticizing the influence and principles 
of the Cobden Club. He died at Glion, in Switzerland, on Oct. 
12 . i8q2. 

See Heinrich v. Poschinger, Ein ,}Ser: Lolhar Buchers Lcben und 
Werke (1890); Busch, Bismarck: some Secret Pages of his History 
(i8q8). 

BUCHEZ, PHILIPPE BENJAMIN JOSEPH (1796- 

1865), French author and politician, was born at Matagnc-la- 
Petite, now in Belgium, then in the French department of the 
Ardennes. In 1S25 he graduated in medicine, and about the same 
time he became a member of the Saint-Simonian Society pre¬ 
sided over by Bazard, Barthelcmy Prosper Enfantin, and Olinde 
Rodrigues, and contributed to its organ, the Producteur. He left 
it in consequence of aversion to the strange religious ideas de¬ 
veloped by its “Supreme Father,’’ Enfantin, and founded a peri¬ 
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odical called L'Eiiropcen for the ailvocacy of his theory of 
Christian socialism. In 1S33 he published an Introduction d la 
scie 7 ice dc Vhistoire (2nd ed.. improved and enlarged, 1842). 
Next he edited, with M. Roux-Lavergne (1802-74), the Histoirc 
parlemcntaire de la Revolution fran(;aise (1833-3S; 40 vols.). 
It was reviewed by Carlyle {Miscel!a)iies). parts of who^e own 
history of the French Revolution are mainly drawn from it. 
The editors saw' in the French Revolution an atlemi>t to realize 
Christianity. In the Essai d'un traite eomplct de philosophic an 
point dc vue du Catholieisme et du progrh (1839-40) Buchez 
endeavoured to co-ordinate in a single system the political, 
moral, religious and natural phenomena of existence. Denying 
the possibility of innate ideas, he asserted that morality comes 
by revelation, and is therefore not only certain, but the only 
real certainty. In 1848 he became president of the Constituent 
.Assembly, but only retained the position for a very short time. 
.V Traite de politique (published i8fi6). which m.'i>' be considered 
as the completion of his Traite de philosophic, was the most im¬ 
portant of the jnoductions of the last iK'riod of his life. 

See. A. Ott, “P. B. J. Buchez,” in Journal drs ^conomistes for 1805. 

BUCHHOLZ, a tow'n in Saxony, 1,700ft. above sea. among 
the Erzgebirge, i8m. S. of Chemnitz, near .Annaberg. Pop, (),05:. 
The Gothic church of St. C’atherine has some paintings of the 
school of Wohlgemuth (1434-1519). Lace-making, the chief in¬ 
dustry. dates from 1589. Chenille, cardboard boxes, etc., are also 
made. 

BUCHNER, EDUARD (1800-1017). German chemist, was 
born at Munich May 20 1800. He was jirofessor at Berlin (i8o8), 
at Breslau (1009) and Wiirzburg (ion). Buchner devoted him¬ 
self to researches in connection with fermentation and enzyme 
action. In i()03 he was able to confirm Traube's theory by demon¬ 
strating that the active cause of alcoholic fermentation is due to 
the action of different enzymes contained in yeast and not to (he, 
yeast cell itself. Concerning the physiological nature and mean¬ 
ing of fermentation he showed that a ferment (zyma.se) can be* 
extracted from yeast cells which causes sugar to break up into 
carbon dioxide and alcohol. 

Buchner, who gained the, Nobel Prize for chemistry in 1007, 
W'as killt'd in the World War on Aug. 24 IQ17. 

BUCHNER, LUDWIG (1824-1890), German philosopher 
and phy.sician, was born at Darmstadt. He studied at Gie.ssen, 
Strasbourg, Wurzburg and Vienna. In 1852 he became lecturer in 
medicine at the University of Tubingen, where he published his 
great work Kraft und StofJ (1855). The extreme materialism 
of this work excited so much oiiposition that he was cornpcdled 
to give up his post at Tubingen. He retired to Darmstadt, where 
he practi.sed as a physician and contributed n'gularly to jiatho- 
logical and {.ihysiological magazines. He continucci his philosophi¬ 
cal work in defence of m.iterialism, and publi.shed Natiir und 
Geist (1S57), Aus Natur und Wisscnschnjt (vol. i., 1802; vol. ii . 
1884), Fremdes und Eigencs aus deni geistigen Lehen der 
Gegcnivart (j8oo), Darwinisnius und Socialismus (1.S04). He 
died at Darmstadt on May 1, 1899. Im Dienste der W'ahrheit 
(1809), a collection of selected essays from his works, contains a 
notice of him by his brother, Alexander Buchner. 

BUCHU or BUKA LEAVES, the produce of sec eral shrub¬ 
by plants belonging to the genus Barosma (family Rutaccae), 
natives of (he Cape of Good Hope. The principal species are B. 
betulina, B. cremUata, and B. serratifolia. (See Ca.mpiiors.) 

BUCK, CARL DARLING (r866- ), Amc'rican philolo¬ 

gist, was born Oct. 2, 1866, at Orland, Maine. He graduated at 
Yale in 1886, and was a pexst-graduate student (here, at the 
American school of cla.s.sical studies in Athens, and in Leipzig. 
In 1892 he became assi.stant professor and in 1900 profes.sor of 
Sanskrit and Indo-European comparative philology in the Uni¬ 
versity of Chicago; but it is in the narrower field of the Italic 
dialects that his important work lies, including Der Vocalismus 
der Oskischen Sprache (1892); The Oscan-Vmbrian Verb-System 
(1895), and Grammar of Oscon and Umbrian (1904). He also 
wrote Introduction to the Study of the Greek Dialects (1909). 

BUCK, DUDLEY (1839-1909), American musical com¬ 
poser, was born in Hartford, Connecticut, on March 10, 1839. He 
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htudit'fl at Leipzi^d Dresden and Paris. After as.sistinK Theodore 
Thomas as conductor of the renowned New York orchestral con¬ 
certs (icS75), he Ijecame or/^anist of the Church of the Holy 
Trinity, Brooklyn (1H77-1903). He was well known as a com¬ 
poser of church music cantatas {Columbus, 1H76; Colden Lef^cnd, 
1880; Cz/,'/// oj Asui, 1885, etc,), a Krand opera, Serapis; a concic 
opera, Deseret (i88o); a syir!i)honic; ovc-rture, Marmion, and a 
symphonv in E Hat. He diecl on f)i t. 6, jc^op. 

BUCK, tu The male.' of the Ariierican and falhjw' deer and of 
Koats, hares and rat)hits. |().1C hm , a lic--{toat.l In the* i8th cen¬ 
tury the word was u>ed of a spirilc-d. rc-ckless younj? man of 
fashion. (:) T'tie l)leachin)t of clothes in l\e, also the lye itself, 
and the clctthes to he bleached, so a “buck-basket” mean.s a ba.s- 
ket of clothes for the weish ((f. the Her. Bauch, Fr. buee). 
I'ossibl}' troni an obsolete word meaning “body,” now found only 
in cmrnpoutid words, as buck-board,” a li^ht, four-wheeled ve¬ 
hicle cnitfitjallc' having' one or more' scMfs on a springy board serv¬ 
ing both as springs and body; a "buck-watton” (Dutch hok-wa^en) 
is a Soutli African carl with a frame [)rojc*cfing over the wheels, 
used for transport of heavy loads. (4) A verb mc-aninp “to lea|),” 
from “buck,” a, he Koat (or cj. Her. biicken, and Enp;. “bow,” to 
Ijench. .^een in the- compound “buck-jumper,” a horse which 
leaps clc-ar oil the ptround, w'ith fc‘et tucked together and arched 
back, de.sccauliriK with forc*-feet ritiid and head down. 

BUCK-BEAN or BOG-BEAN (M enyunthes trifoliata, a 
member of the (leutiaiuu ear e a i)of;-plant with a crc'epinpt stem, 
alternately arranged large Ic-aves each with three Ic-allets, and 
spikes of white or pink llowers. TTie stout stem is bitter and has 
tonic and febrifuge* jrroperties. The* plant is widely di.stributed 
through the nerrth temperate zone. 

BUCKBOARD, a horse-drawn, four-whc*c'l vc'hiclc without 
springs. Long c'lastic boards are fastened securely to the front and 
rear iixles and two or more sc*als tire nnninted thereon. This 
primitive ly[)e cd vehicle,! was originally devi.se*d for use in the 
rough and iiiliy districts of the I'niteel Slates. 

BUCKEBURG, town, north-west Germany, eaipital of the 
Laud of Schaumburg-Eippe, (nn c*ast of Minden Pop. (1933) 

() ().M It arose around the castle in the i.ph cc'irtury, but was not 
wallc’d until (he i7lh century. A ring of promenades has since 
refilaced the walls. 

BUCKET-SHOP, a term applicel to the “business” of a 
sham stock-broker who doe's not deal in securitic's, but who con¬ 
ducts a gairrbling office in which, in effect, he* bi*ts with his clients 
upon unfair terms. His usual method is to encourage speculators 
to gamble lor a rise* in price; which he confidently predicts to them, 
promising large ])rolits cjuickly harvested, No “buying” is done, 
aivi the bucke*t-.shop ke*eper carefully guards himself from stating 
in direct terms that he has bought. He asks for a margin or 
“cover” from his client, and makes great play with the statc^ment 
that not more than the cover can be lost. As this cover amounts 
to little, if anything, more than the differc'nce between the buying 
and selling prices of the* stock or share gambled in, the unfortunate 
spec ulator often loses Ins b(*t as soon as he makes it. The bucket- 
shop keeper some-times opc*ns his dc*alings, however, by sending 
a small ch(*(inc* to the* speculator for pretended winnings to induce 
him to plunge* more* <lc*c*ply in a further deal. 

The bucket-shop keeper carefully words his order-forms to 
avoid the me.shes of the knv. T’hus, in an actual case, the circular 
inviting to a gamble in a cc*rtain industrial share included an order- 
form running as follows: — 

“1 hereby instruct you to opt*n on my account . . . shares 
and enclose L . . . being is. per share deiiosit, which is my 
sole liability on this transaction.” 

The cover of one shilling per share in this case is the difference 
betwc’cn the buying and selling izricc of the share, so that the 
deposit is run off upon the signing of the form. 

It is quite unfair to apply tin; term “bucket-shop” to the busi¬ 
ness of every stock-broker who is not a member of an official 
stock-e.vchange, for there are perfectly honest “outside” stock¬ 
brokers who conduc ( a legitimate business. 

The origin of the term is American. According to the New 
English Dicti.'fu ry, it is supposed to have arisen in Chicago. The 


Board of Trade there forbade dealings in “options” in grain of 
less than 5,000 bushel.s. An “Open Board of Trade” or unauthor¬ 
ized exchange was established for the use of small gamblers, 
in a neighf)ouring street below the rooms of the Board of Trade. 
T'he lift used by members of the Board of Trade would be sent 
down to bring up from the “Open Board” what was knowm as a 
“bucketful” of the smaller .s{)ecula(ors when business was slack. 

BUCKFASTLEIGH, urban district, Devonshire, England, 
coextensive with the parish of East Buckfastlcigh. Top. (1938) 
2,452. Area 2.1 sq.mi. It lies on the river Dart, 7 mi. N.W. of 
Totnes by the G.W.R. Buckfast abbey, originally Benedictine, 
was refounded by the Cistercians in 1137. It fell into ruin after 
the Dissolution, but was purchased in 1882 by a Benedictine 
community, whose lay brethren rebuilt it. It was consecrated 
again in 1932. Buckfastlcigh manufactures navy serge and blank¬ 
ets. The river Dart here provides salmon and trout fishing. 

BUCKHANNON, a city near the centre of West Virginia, 
U.S.A., on the Buckhannon river, at an elevation of 1.400 ft.; the 
county seat of Up.shur county. It is served by the Baltimore and 
Ohio r.iilroad. The population in 1940 was 4,450. It has natural 
gas and se\'eral manulact uring plants, and is the seat of West 
V irginia Wesleyan ('ollege, f*stab!i.shed here in 1800. Buckhannon 
ociu[)ies the site of the first permanent settlement W'est of the 
Alleghenies. Neither the city nor the county has ever licensed a 
saloon. 

BUCKHOLDT ‘(properly Beukelsz, or Bockelszoon ), 
JOHANN (6 1508-1536), Dutch Anabaptist fanatic, better 
know'll as John of Leyden, from his place of birth, was the 
illegitimate .son of Bockel, burgomaster of Soevenhagen, who 
afterw'ards married his mother. He was born about 1508, ap¬ 
prenticed to a tailor, became inlluenced by the opinions of Thomas 
IMiinzer, travelled in pursuit of his trade; (being four years in 
London), married a widow, liccame bankrupt, and in Sept. 1533 
joined the Anabaptist movement under Johann Mttllhysz (Mat- 
thyszuon), baker of Haarlem. He had little education, but some 
literary faculty, and had written plays. On Jan. 13, 1534, he 
appeared in Miinster as an apostle of Matthy.sz. Hood-lookijig 
and lluent, he fascinated women, and won the confidence of 
Bc-rnard Knippc*rcIoIlinck, a revolutionary doth merchant, who 
gave him his daughter in marriage. The Munster Anabaptists 
took up arms on Eel.). 9, 1534 (see Anahaptists). (Jn the death 
of Maithysz (1534), Buckholdt succeeded him as prophet, added 
his widow to the number of his wives, and organized a new con¬ 
stitution for Munster, w'ith 12 elders (suggested by the tribes of 
Israel) and other officers of a theocracy, but soon superseded 
these, making himself king of the new Zion. His arbitrary rule 
was marked by pomp and severity. Munstc*r was retaken (June 
45, C535) by its prince-bishop, Franz von Waldcck. Buckholdt, 
after many indignities, was barbarously executed on Jan. 22, 1536; 
his body and lh().se of his companions were hung in cages to 
the tower of the Larabcrti church. Ilis portrait is in Groiiwelen 
der Hoojikctteren (Leyden, 1007; an Engli.sh edition is appended 
to Alexander Ross's Pause,beia, 2nd ed., 1055); a better example 
of the same is given by Arend. 

See Arc'iid, Algemcene Gcschicdous des Vudcrlands (1846), ii., iii., 
c>-q; Van dcr Aa, Bio^rapliix h ]\'oordr7ihoek der Nederlandcn (1853) ; 
E. Belfort Bax, Rise and Fall of the Atiahaptisls (ic^oj). (.\. Go.) 

BUCKIE, fishing town and small burgh. Banffsliire, Scotland, 
on the Moray Firth, at the mouth of Buckie l)urn, about 17 mi. 
W. of B;mff, with a station on the L.N.E.R. Pop. (est. 1938), 
8.481. .Area, 1.6 sq.mi. It is the centre of a fishery district and 
for one of the largest Scottish fleets in the herring season, and is 
also the chief .scat of line fishing in Scotland. The harbour, with 
an outer and inner basin, covers an area of 30 ac. It was consid¬ 
erably extended in 1921. Besides the fisheries and fish-curing 
trade there are net and roix*: factories, .sav,mills and a distillery. 
The burn divides the town into Buckie and Buckpool. Portgordon, 
2 mi. W. of Buckie, is a thriving fishing village; the harbour 
was enlarged in iqog. Rathven. some .> mi. E., lies in a fertile 
district, where there arc several antiquities. 

BUCKINGHAM, EARLS, MARQUESSES AND 
DUKES OF. The origin of the earldom of Buckingham (to be 
distinguished from that of Buckinghamshire, q.v.) is obscure. 
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According to Mr. J. H. Round (in G. E. C.'s Pecraf’e, s.v.) there 
is some charter evidence for its existence under William Rufus; 
but the main evidence for reckoning Waller Giffard, lord of 
Longucville in Normandy, who held 4S lordships in the county, 
as the first earl, is that of Odericus Vitalis, who twice describes 
Walter as “Comes Bucchingehamensis, " once in 1007, and again 
at his death in 1102. After the death of Walter Giffard, 2nd 
earl, in 1164, the title was assumed by Richard de Clare, earl of 
Pembroke (“Strongbow”), in right of his wife, Rohais, sister of 
Walter Giffard I.; and it died with him in 1170. In 1377 Thomas 
of Woodstock (duke of Gloucester) was created carl of Buck¬ 
ingham at the coronation of Richard II. (July 15), and the title 
of Gloucester having after his death been given to Thomas le 
Despenser, his son Humphrey bore that of earl of Buckingham 
only. On Humphrey’s death, his sister Anne became countess of 
Buckingham in her own right. She married Edmund Stafford, 
earl of Stafford, and on her death (143S) the title of Bucking¬ 
ham passed to her son Humphrey Stafford, earl of Stafford, who 
in 1444 was created duke of Buckingham. This title remained 
in the Stafford family until the attainder and execution of 
Edward, 3rd duke, in 1521 (,v6'c Buckingham, Henry Stafford, 
2nd duke of). 

In 1617 King James I. created George Villiers earl, in 1018 
marquess, and in 1023 duke of Buckingham {see Buckingham, 
George Vieuers. 1st duke of). The Maniuessate and duke¬ 
dom became extinct with the death of the 2nd (Villiers) duke 
in 1087; but the earldom was claimed, under the special re¬ 
mainder in the piatent of 1617, by a collateral line of doubtful 
legitinaacy claiming desc ent from John Villiers, ist VLscount Pur- 
beck. The title was not actually borne after the death of John 
Villiers, styling himself earl of Buckingham, in 1723. The claim 
was extinguished by the death of George Villiers, a clergyman, in 
1774 - 

In 1703 John SheOield, mar(|uess of Normanby, was created 
“duke of the county of Buckingham and of Normanby.” He 
was succeeded by his son Edmund who died in Oct. 1735 when 
the titles became extinct. 

The title of marque.ss and duke of Buckingham in the Grenville 
family (to the holders of which the remainder of this article 
applies) was derived, not from the county, but from the town of 
Buckingham. It originated in 1784, when the 2nd Earl Temple 
was created marquess of Buckingham “in the county of Bucking- ! 
ham,” this title being elevated into the dukedom of Buckingham ' 
and Chandos for his son in 1822. 

George Nugent Temple Grenville, isL marquess of Buck¬ 
ingham (1753-1813), the second .son of George Grenville, was 
born on June 17, 1753. Educated at Eton and Christ Church, 
Oxford, he was M.P. for Buckinghanushire from 1774-79. In 
the House of Commons he war. a sharp critic of the American 
policy of Lord North. In Sept. 1770 he succeeded his uncle as 
2nd Earl Temple; in July 1782 he became a member of the privy 
council and lord-lieutenant of Ireland in the Rockingham minis¬ 
try. On his advice the Irish Judicature Act of 1783 was piassed, 
which supplemented the legislative independence granted to Ire¬ 
land in 1782. By royal warrant he created the order of St. Patrick 
in Feb. 1783, with himself as the first grand master. Tempde 
left Ireland in 1783, and again turned his attention to English 
politics. He enjoyed the confidence of George III., and having 
opposed Fox’s East India bill, he was authorized by the king to 
say that “whoever voted for the India bill was not only not his 
friend, but would be consiilered by him as an enemy,” a message 
which ensured the defeat of the bill. He was appointed a secre¬ 
tary of state when the younger Pitt formed his ministry in Dec. 
1783, but resigned two days later. In Dec. 1784 he was created 
marquess of Buckingham “in the county of Buckingham.” In 
Nov. 1787 he was appointed lord-lieutenant of Ireland under 
Fitt, but his second tenure of this office was hardly as successful 
as the first. He was denounced by Grattan for extravagance; 
was censured by the Irish houses of parliament for refusing, to 
transmit to England an address calling upon the prince of Wales 
to assume the regency; and he could only maintain his position 
by resorting to bribery on a large scale. He resigned in Sept. 


1780, and subsequently took ver>' little part in politics, although 
he spoke in favour of the union with Ireland. He died at Stowe 
House, Buckingham, on Feb. n 1S13. 

His elder .son, Richard Grenville, ist duke of Buckingham 
and Chandos (1776-1S30). was M P. for Bui kinghamdurc Irom 
1797 to 1813, and, as Earl Temple, took an active iiart in politics. 
In Feb. 1813 he succeeded his father as mar(|uess of Bucking¬ 
ham; and having married the only child of the 3rd duke of 
Chandos. he was created duke of Buckingham and Chantlos in 
1822. Owing to financial embarrassments, the duke lived out of 
England for some time, and in 1802 an account of his travels 
was published, as The Private Diary of Richard, Duke of Buck¬ 
ingham and Chandos. 

He was succeeded by his only child, Righakd Grenville. 2nd 
duke of Buckingham and Chandos (1707-1801). Educated at 
Eton and Oriel college, Oxford, he was known as Earl 'IVmyde 
and subsequently as marquess of Chandos. He was M.P. for 
Buckinghamshire from 1818 to 1839, and was responsible for the 
“Chandos clau.se’’ in the Reform bill of 1832. He w’as lord privy 
seal from Sept. 1841 to Jan. 1842, and partly owing to his op¬ 
position to the repeal of the corn laws wais known as the 
“Farmers' PTiend.” In 1847 his residences were seized by his 
creditors, and the duke left England for a lime. He died in 
London, on July 29, iSOi. He wrote; Memoirs of the Court and 
Cabinets of George Ill. (London, 1853-55); Memoirs of the 
Court of England, 1811-1^20 (London, 1850); Memoirs of the 
Court of George IV. (London, 1850 ); and Memoirs of the Court 
and Cabinets of William IV. and Victoria (London, 1801). 

Richard Grenville, 3rd duke of Buckingham and Chandos 
(1823-1889), the only .son of the 2nd duke, was educated at 
Eton and Christ Church, Oxford, and, as marquess of Chandos, 
was M.P. for Buckingham from 1840 to 1857. After succeeding 
to the dukedom he became lord president of the council, and 
subsecjuently .secretary for the colonies in the (.'onservalive 
Government of 1800-08. From 1875 to 1880 he was governor 
of Madras, and in 1880 wa.s chosen chairman of coinmiltees in 
the House of Lords, As he left no son the dukedom became 
extinct on his death. 

BUCKINGHAM, GEORGE VILLIERS, I.ST Duke of 
(in the Villiers line) (1592-1628), English statesman, born on 
Aug. 20, 1592, was a younger son of Sir George Villiers of Brooks- 
by. He could dance well, fence well, and talk a little French, when 
in August 1614 he was brought before the king’s notice in the hope 
that he would take a fancy to him. The moment was favourable. 
The king was tiring of Robert Carr, Earl of Somerset, though for 
some little time still his pre-eminence was maintained. But on 
April 23, 1615, Villiers, in spite of Somerset, was promoted to be 
gentleman of the bedchamber; the charge of murdering Overbury, 
brought against Somerset in September, completed his downfall, 
and Villiers at once stepped into the vacant place. Honours 
were heaped upon him, and on Jan. 5, 1617, he was made earl, 
and on Jan. i, 1618, marquess of Buckingham. With the ex¬ 
ception of the earl of Pembroke he was the jichest nobleman in 
England. 

On Jan. 19, i6ig, James made him lord high admiral of England, 
hoping that the ardent, energetic youth would reform the licet 
which had been almost ruined by the peculation and carelessness 
of the officials. But Buckingham was too ready to fill uji aiijioint- 
nients with men who flattered him, and too reluctant to di.siniss 
them, if they served their country ill, to effect any permanent 
change for the better. 

At this time all England was talking of the revolution in Bohemia 
in the year before, and sympathy with the Continental I’rotestants 
was increased when it was known that James's son-in-law had 
accepted the Crown of Bohemia, and that in the summer of 1620 a 
Spanish force was preparing to invade the Palatinate. Bucking¬ 
ham at first had thrown himself into the popular movement. Be¬ 
fore the summer of 1620 was at end, incensed by injuries inflicted 
on Engli.sh sailors by the Dutch in the East Indies, he had swung 
round and was in close agreement with Gondomar, the Spanish 
ambassador. He had now married Lady Katherine Manners, the 
daughter of the earl of Rutland, who was at heart a Roman 
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C’atholic, (houpn she outwardly conformed to the English Church; 
and this alliaiue may have had something to do with the change. 

The parliament which met in 1621, angry at discovering thai 
no help was to he .sent to (he i’alatinatc, broke out into a lou 
outcry against the .system of monopolies, from which Bucking 
ham’s brothers and dependants had drawn a profit, which wa 
believed to be greater than it really was. At a (onference of th 
Commons with the Lords, Buckingham acknowledged that hi.s tw 
brothers had bern implicated, liut declared that his father ha 
begotten a third who would aid in punishing them, Jri the irr 
pcac hmcnt of bacon which soon followed, Buc kingham, who owei 
much to his wi.se coun.sels. gave him that assistance which wa 
jiossible without injury to himself, but afterwards, when the cr 
rose louder against the chanccdlor, joined in the attack, though h( 
sought to mitigate the severity of the charges against hirr 
Nevertheless, he took advantage of Bacon's need of assistance t' 
wring from him the jKissession of \'oik Hou.se. 

Jn the winter of 1021, and the suc c eeding ycair, Buc kinghan 
was entirely in (jondornar’s hands; and it was only with some diffi 
culty that in Mriy JO22 Laud argued him out of a resolution tc 
declare' himself a Koman Catholic. Tht're can be little doubt tha 
w'hen the Sjianish ambassador lett England the following May he 
had c ome to an understanding with Buckingham on the f)roject of 
the marriage of the prince of Wales to the infanta Maria. Buck¬ 
ingham and the prince* rc'achcd Madrid on March 7, 1623. Each 
party had been the cluin; of the other. Charles and Buckingharr 
hoped for the restitution of the J'alatinate to James’s son-in-law 
as a marriage; gift to Charles; while the Spaniards counted on 
the conversion of Charles to Roman Catholicism and other ex¬ 
treme conce.s.sions (.see Chari.ks J.). J'he political difference.'^ 
were soon ac cc'ntuatecl by j)c‘rsc)nal disputes between Buckingham 
and Olivarc's and the graiidc'es, and when the two young men 
sailed together from Sanlattder in September it W'as with the 
final resolution to break entirely with Spain. 

In his absence James had rai.sed him to a dukedom. But the 
splendour which now gatherc'd round Buckingham was not clue 
to James’s favour. He had put himself at (he head of the popular 
mcivc'mc'nt against Spain, and when Janic's, unwillingly convinced 
that (he I'alatinatc' could only be r(;covere(l by force, summoned 
the parliament which met in Feb. Buckingham, with the help 

of the heir apparc-nt, took uj) an independent political jmsition. 
James was half driven, half iH'rsuaclc'd to declare all negotiations 
with Spain at an end. For the moment Buckingham was the most 
[)c)pular man in England. 

The Commons would have been content with sending some 
assistance' to (he Dutch, and with entering upon a [irivateering w'ar 
with Spain, Jarnc'.s believed that the Falatinate could only be 
recovered by a Continental alliance, in which F’rance look i)art. 
Negotiations were* therc-fore oi)enc'cl for a marriage betw’cen 
Charles and (he sister of Louis XIIF, Henrietta Maria. Bucking¬ 
ham, im[)atic'nt to begin (he war as soon as possible, persuaded 
Charles, and the two together persuaded James to throw over the 
]iromises to the Commons and to accejit the French terms, which 
iiu iuclc'd coiu i'ssions to the English Catholics. 

Buckingham now prepared to throw 12,000 Ivnglishmen, under 
a Herman adventurer. Count Mansfeld, through France into the 
Falatinate. The French insisted that he .should march through 
Holland. It mattered little which way he took. Without prend- 
sions, and without money to buy them, the wretched troops 
sickened and died in the winter frosts. Buckingham’s first military 
enterprise ended in disastrous failure. Buckingham had offered to 
send aid to Christian IV’., king of Denmark, who was proposing to 
make war in (Jc'rm.iny, and had also a plan for sending an English 
fleet to attack Clenoa, the ally of Spain, and a plan for .sending an 
F'ngli.sh fleet (0 attack Spain itself, But before these schemes could 
be carried into operation James died on March 27, 1625. 

The new king and Buckingham were at one in their aims and 
objects. Buckingham was sent over to Paris to urge upon the 
l-'rc'tuh court (he importance of converting its alliance into ac(i\’e 
co-operation. The Huguenots of La Rochelle were in rebellion, 
and James had promised the aid of English ships to suppress that 
rebellion. Buckingham desired to save Charles from compromis¬ 


ing himself with his parliament by the appearance of English ships 
in an attack upon Protestants. When he returned his main de¬ 
mands were refu.sed, but hopes were given him that peace would 
be made with (he Huguenots. On his way through France he had 
the in.solence to make love to the queen of 1'ranee. 

Soon after his return parliament was opened. Charles had 
entered into engagements involving an enormous expenditure, and 
these engagements involved a war on the Continent, which had 
never been popular in the House of Commons. The Commons, 
too, susiK'ctc'd that the marriage treaty contained engagements of 
which (hey disapproved. They asked for the full execution of the 
laws against the Roman Catholics, and voted but little mcmey in 
return. Before they reassembled at Oxford on Aug. i, the English 
ships had found their way into the hands of the French, to be used 
against La Rochelle. The Commons met in an ill-humour. They 
had no confidence in Buckingham, and they asked that persons 
whom they could trust should be admitted to the king’s council 
before they would vote a penny. Charles stood by his minister, 
and on Aug. 1 2 he dissolved his first parliament. 

Buckingham and hi.s master then threw over their engagements 
o France on behalf of the English Roman Catholics. On the other 
hand they sent out a large fleet to attack Cadiz, and to .seize the 
Sjianish treasure-shij).s. Buckingham went to The Hague to raise 
an immediate supply by pawning the Crown jewels, to place 
Faigland at (he head of a great Protestant alliance, and to enter 
into fresh'obligations to furnish money to the king of Denmark. 
It all ended in failure. The fleet returned from Cadiz, having 
effected nothing. The Crown jewels produced but a .small sum, 
and (he money for the king of Denmark could only be raised by an 
ppeal (o parliament. In the meanw'hile the king of France was 
Jec'ply offi'nded by the treatment of the Roman Catholics, and by 
he .seizure of I'rench vessels on the ground that they were engaged 
n carrying goods for Sj)ain. 

Charles’s second parliament, which met on Feb. 6, 1626, im- 
)eachcd Buckingham before the House of Lords on a long string of 
harges. Many of these charges were exaggerated, and some were 
ml rue. His real crime was his complete failure as the leader of 
he administration. Charles dissolved his second parliament as he 
lad di.s.solvcd his first. Subsequently the Star Chamber declared 
he duke innocent of the charges. Recour.se was had to a forced 
oan, and men were thrown into prison for refusing to pay it. 
disasters had occurred to Charles’s allies in Germany. The lleet 
lent out under Lord Willoughby (earl of Lindsey ) against the 
Spaniards returned home .shattered by a storm, and a F'rcnch war 
was impending in addition to the Spanish one. The French were 
oused to reprisals by Charles’s persistence in seizing French 
'e.ssels. Unwilling to leave La Rochelle open to (he entrance of an 
English fleet, Richelieu laid siege to it. On June 27. it)27, Buck- 
igham sailed from Portsmouth at the head of a numcrou.s fleet, 
nd a considerable land force, to relieve the besieged city. 

His first enterpri.sc was the siege of the fort of St. Marlin’s, on 
he Isle of Re, which proved more difficult than had been expected, 
icfore the reinforcements requested by Buckingham could arrive 
he French had thrown a superior force upon the island, and he 
as driven to retreat on Oct. 20 with heavy loss, only 2,gSQ troops 
ut of nearly 7,000 returning (0 England. 

In the parliamentary battle, which ended in the concession of 
he Petition of Right, Buckingham resisted as long as it was 
ossible to resist the demand of the Commons, that the king should 
)andon his claim to imprison without showing cause. When the 
rst unsatisfactory answer to the petition was made by the king on 
une 2, the Commons suspected, probably with truth, that it had 
'cn dictated by Buckingham. They prepared a remonstrance on 
lie state of the nation, and Coke said. “The duke of Bucks is the 
luse of all our miserie.s . . . that man is the grievance of griev- 
nces.” Though on June 7 the king granted a satisfactory answer 
the petition, the Commons proceeded with their remonstrance, 
nd on the iilh demanded Buckingham's dismissal. Charles re¬ 
used to surrender Buckingham, and a few days later he prorogued 
arliament in anger. 

With the clouds gathering round him, Buckingham went down 
a Portsmouth to take the command of one final expedition for 
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the relief of La Rochelle. For the first time even he was beginning 
to acknowledge that he had undertaken a task beyond his powers, 
lie entered gladly into a scheme of pacification proposed by the 
Venetian ambassador. But before he could know whether there 
was to be peace or war, the knife of an assassin put an end to his 
career. John Felton, who had served at Re, had been disap])ointcd 
of promotion, and had not been paid that which was due to him 
for his services, read the declaration of the Commons that Buck¬ 
ingham was a public enemy, and eagerly caught at the excuse for 
revenging his private wrongs under cover of those of his country. 
Waiting, on the morning of Aug. 23, beside the door of the room 
in which Buckingham was breakfasting, he stabbed him to the 
heart as he came out. 

Buckingham married Lady Katherine Manners, daughter of 
Francis, 6th carl of Rutland, by whom he left three sons and one 
daughter, of whom George, the second son (1628-87), succeeded 
to the dukedom. 

BrsMooRAPiiY. —Article in the Diet, of Nat. Biography, by S. R. 
Gardiner; Life of Buckingham, by Sir Henry Wotton (1642), reprinted 
in Ilarlrinn Miscellany, viii. 613; A Parallel between Robert Earl of 
Essex and George late Duke of Buckingham, by the same writer (1641), 
in the Thomason Tracts, t()4 (20) ; Characters of the same by Edward, 
ear] of Glarendon (1706); Life of George Villiers, Duke of Bucking¬ 
ham, etc. (1740); Historical and Biographical Memoirs of George 
Villiers, Duke of Buckingham (iHio); Letters of the Ihtke and 
Duchess of Buckingham (1S34) ; Ilistoria Vitae Ricardi II., etc., by 
Thos. Hearnc (1720); Documents illustrating the Impeachment of 
Buckingham, published by the Camden Society and edited by S. K. 
(Jardiner (i88q) ; Epistolae Iloelianae (James Howell), 187, 180, 203; 
Poems and Songs relating to George Villiers. Duke of Buckingham, 
cd. by R. W. Eairholt for the Percy Society (1850) ; see also P. Gibbs, 
The Romance of George Villiers, 1st Duke of Buckingham (1908), 

BUCKINGHAM, GEORGE VILLIERS, 2nd Duke of 

(in the Villiers line) (1628-1687), English statesman, son of the 
ist duke, was born on Jan. 30, 1628. He was brought up, together 
with his younger brother Francis, by King Charles I. with his 
own children, and was educated at Trinity college, Cambridge, 
where he obtained the degree of M.A. in 1642, He fought for the 
king in the Civil War, and took part in the attack on Lichfield 
Close in April 1643. Subsequently, under the care of the earl 
of Northumberland, the two brothers travelled abroad and lived 
at I'lorcncc and Rome. When the second Civil War broke out 
they joined the earl of Holland in Surrey, in July 11648. Lord 
Francis was killed near Kingston, and Buckingham and Holland 
were surpri.scd at St. Neots on the loth, the duke succeeding 
in escaping to Holland. Charles II. admitted him to his priv^y 
council on April 6, 1650. In opposition to Hyde (.see Clarendon, 
ist Earl of) he supported the alliance with the Scottish presby- 
terians, accompanied Charles to Scotland in June, and allied 
himself with Argyll, dissuading Charles from joining the royalist 
plot of October 1650, and being suspected of betraying the plan 
to the covenanting leaders. In the following year he was chosen 
to lead the projected movement in Lancashire and to command 
the Scotti.sh royalists. He was present with Charles at the battle 
of Worcester on Sept. 3, 1651, and escaped safely alone to 
Rotterdam in October. In 1657 he returned to England, and on 
Sept. 15 married Mary, daughter of Lord Fairfax. Buckingham 
was soon suspected of organizing a Presbyterian plot against the 
Government, and in .spite of Fairfax’s interest with Cromwell 
an order was issued for his arrest on Oct. q. He was confined 
at York House about April 1658, and having broken bounds was 
rearrested on Aug. 18 and imprisoned in the Tower, where he 
remained till Feb. 23, 1659. 

On the king’s return Buckingham, who met him at his landing 
at Dover, was at first received coldly; but he was soon again in 
favour. He accompanied the Princess Henrietta to Paris on her 
marriage with the duke of Orleans, but made love to her himself 
w'ith such imprudence that he was recalled. On April 28, 1662, 
he was admitted to the privy council. The differences between 
Clarendon and Buckingham debarred the latter from high office. 
He therefore intrigued for Clarendon’s fall, and in 1667 he was 
im})risoned for a short time in the Tower of London. But he was 
restored to favour and to his appointments on Sept. 15, and on 
the fall of Clarendon he became the chief minister, though holding 
no high office except that of master of the horse, bought from the 
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duke of Albemarle in 166S. He favoured religious toleration, 
supported a scheme of comprehension in 1668, and advised the 
declaration of indulgence in 1672. He upheld the original juris¬ 
diction of the Lorcls in Skinner’s ca.se. With these exceptions 
Buckingham’s tenure of office was chiefly marked by an amazing 
scries of scandals and intrigues. Arlington, next to Buckingham 
himself the most powerful member of the Cabal and a favourite 
of the king, was his serious rival. Buckingham had from the first 
been an adherent of the French alliance, while Arlington con¬ 
cluded through Sir William Temple in 1668 the Triple Alliance. 
But on the complete volte-face and surrender made by Charles 
to France in 1O70, Arlington as a Roman Catholic was entrusted 
with the first Treaty of Dover of May 20, while Buckingham was 
sent to France to carry on the sham negotiations which led to the 
public treaties of Dec. 31, 1670, and I'eb. 2, 1672. In June 1672 he 
accompanied Arlington to The Hague to impose terms on the 
prince of Orange, and with Arlington arranged the new treaty with 
Louis. He was disappointed at being passed over for the command 
of the English forces in favour of Schomberg. He now knew of the 
secret Treaty of Dover, and towards the end of 1673 his jealousy 
of Arlington became open hostility. He threatened to impeach 
him, but in January 1674 an attack was made upon Buckingham 
himself simultaneously in both houses. In the Lords the trustees 
of the young carl of Shrewsbury complained that Buckingham 
continued publicly his intimacy with the countess; in the Com¬ 
mons he was attacked as the promoter of the French alliance, 
of “popery” and arbitrary government. Buckingham was dis- 
mi.sscd, retired, reformed his ways, attended church with his wife, 
began to pay his debts, became a “patriot,” and was claimed by 
the country or opposition party as one of their leaders. In the 
.spring of 1675 he was conspicuous for his opposition to the Test 
oath and for his abuse of the bishops, and on Nov. 16 he intro¬ 
duced a bill for the relief of the Nonconformists. Buckingham was 
sent to the Tower for a short time in 1677 with three other lords 
for refusing an apology for havdng raised a constitutional question. 
He was released in July, and immediately entered into intrigues 
with Barillon, the French ambassador, with the object of hinder¬ 
ing the grant of supplies to the king; and in 1678 he visited Paris 
to get the assistance of Louis XIV. for the cause of the opposi¬ 
tion. He look an active part in the pro.secution of lho.se impli¬ 
cated in the supposed popish plot, and accused the lord chief 
justice (Sir William Scroggs) in his own court while on circuit 
of favouring the Roman Catholics. A writ was issued for his 
apprehension, but it was never served. He promoted the return 
of Whig candidates to parliament, constituted himself the cham¬ 
pion of the di.s.sentcrs, and was admitted a freeman of the city 
of London. He, however, separated himself from the Whigs on 
the exclusion question, probably on account of his dislike of 
Monmouth and Shaftesbury, was ab.sent from the great debate 
in the Lords on Nov. 15, 1680, and was restored (0 the king’s 
favour in 1684. 

He took no i>art in public life after James’s accession, but 
returned to his manor of Helmslcy in Yorkshire, the cause of his 
withdrawal being probably exhausted health and exhausted 
finances. He died on April 16, 1687, from a chill caught 
while hunting, in the house of a tenant at Kirkby Moorsidc in 
Yorkshire, expressing great repentance and feeling himself “de- 
.spi.sed by my country and I fear forsaken by my God.”‘ As he 
left no legitimate children the title became extinct. 

Even Buckingham’s critics admit that he was good-natured, 
generous, an unsurpassed mimic and the leader of fa.shion; and 
with his good looks, in spite of his moral faults and even crimes, 
he was irresistible to his contemporaries. His portrait has been 
drawn by Burnet, Count Hamilton in the Memoires dc Grammont, 
Dryden, Pope in the Epistle to Lord Bathurst, and Sir Waltei 
Scott in Peveril of the Peak. He is described by Rere.sby as “tha 
first gentleman of person and wit I think 1 ever saw,” and Burnet 
bears the same testimony. Racing and hunting were his favourite 
sports, and his name long survived in the hunting songs of York¬ 
shire. He was the patron of Cowley, Sprat, Matthew Clifford and 
Wycherley. He dabbled in chemistry, and for some years, ac- 

^Quarterly Review, Jan. 1898, p. no. 
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tordinft' to Flurnct, 'he thouRhl be was very near the finding!: of the 
phiJo.suphcr’.s stone." lie set up glass w'orks at Lambeth, the pro¬ 
ductions of which wer(’ praised by Evelyn; and he spent much 
money, ac(or(Jing to his Ihographer Hrian I'airfax, in building 
irisariar suhstruflionr^. iJrycien described him under the character 
of Zimri in (he celebrated lines in Ab\(il<>m ami Achitophcl (tc 
which Buckingham replied in Port teal l\rfhr'tiim.s on a late Poem 
. . . by a Person of Honour, ; 

A man so various, that h(' seemed to be 

Not one. but all mankind's epitcjine; 

Stitt in opinions, alway.s in the wrong. 

Was everything by starts and nothing long; 

But in the course <d' one re volving moon, 

Was chymist, fiddler, statesman and buffoon . . . 

Beggar’ll by fools, whom still he found too late, 

He had his jest, hut they had his estate. 

Buckingham wrote occasional \'erses and salirc.s show'ing un¬ 
doubted but imde\elo[ied poetical gifts, a collection of which, con¬ 
taining however many pieces not from his pen, w.as first pub¬ 
lished by 'I'om Browji in 1704; while a few' e.\(racl.s from a coni- 
mon[)la(e book of Buckingham of some interest an,- given in an 
article in the {Quarterly Review of Jiin. He was the author 

of The Rehearsal, an amusing and clever .satire on the heroic 
dnima and espeiially on Dryden Hirst jx-rformed on Dec. 7, 1671, 
at the 'fheatre Royal, and lirst ])ublis)ie(l in 107:), a de.servedly 
popular jday which was imitated l)y f ielding in 'Tom Thum!> the 
Great, and by Sheridan in the Critic. Buckingham also published 
two adapted plays, The Chances, altered from f'letcher’s play of 
the same name and The Restoration or Ri^ht will take 

place, trom Beaumont and I'letcher’s Philasler (i)ub. 1714); and 
also The Pattb' of Sedejnoor and The Militant Couple (pub. 
1704). His W'ork.s were edited by T. Evans (1775). Another 
work is named by Wood, A Demonstration of the Deity, of w'hich 
(here is now no trace. 

Bun rooKAiMiv.- Tlu- life of Buckingham has been well and accu¬ 
rately (raced and the chii-f authorities coitected in the article in the 
Diet, of Nat. Biny,. (iHqg) by C. 11 . firth, and in (icoryc Villiers, 
2H(i Duke of Hut ktnyham, by Lady Burghclere (1004). Sec also 
Wood’s Atheuar O.xon. (Hli.s-,). i\'. .'07 ; Pioyraphia Pritannira, hy 
Brian Fairfav, |)i'inted in 11 Wal|.)ole’s Calaloyur of Pictures of Georyc, 
Duke of But kmyhum (r7'^.S) ; .Arhi-r’s edition of the Rehearsal (1H08) ; 
R, Thver, 'the Genuine Remains of Mr. Samuel Butler (1750), ii. 72; 
Quarterly Review, .fan. i.Vy,S’ (cummonplate book); A Conferenre on 
the Dot trine of Transubsiantiation between . . . the Puke of Buck¬ 
ingham and Father I'ltzGoaUl (1714) ; .1 Narrative of the Cause and 
Manner of the Imprisonment of the Lords (T077); The Declaration 
of the . . , Duke of Buckinyham and the liarh of Holland and Peter- 
borouyh . . . associaleil for the Ktny (104K); S. R. Gardiner, Hist, 
of the Commonwealth (iSga-iQOi); W. J. Courthope, Hist, of Eng. 
Poetrx (1004), iii. .pio; Horace Walpole, Royal and Noble Authors, 
iii 404; 'P Brown, Misrellania .-iidicn {170-'); and the Fairfax Cor¬ 
respondent e (i.S.jS 4q). For the correspondence sec Charles II. and 
Scotland in iiSytt (Scol(i-.h Hi.-^tory Soc. [1S94J, vol. xvii.) ; Calendars 
of St. Pap. Dorn.; Hist. mss. Comm. Series, ms.s. of Duke of Buc- 
clcufh at Monlayu House, of Mrs. Pranklatul-Russell-Astlcy, of Marq. 
of Ormonde, and I'arious Collet lions; and Enylish Hist. Rev. (April 

iQb?;), XX, r; c 

BUCKINGHAM, HENRY STAFFORD, 2nd Duke or 

(1454-14H4), was the son of Humphrey Stafford, killed at the 
first battle of St. Albans in 1455. and grandson of Humphrey 
the I St duk(‘ (cr. 1.144) killed at Northampton in 1460. both 
fighting for T.ancasier. The 1st duke, who bore the title of 
carl of Buckinghiun in right of his mother, was the son of 
Edmund, 5(h earl of Stafford, and of Anne, daughter of Thomas, 
duke of Gloucester, ymingt-st son of Falward III.; Henry’s 
mother was Margaret, daughter of Edmund Beaufort, 2nd duke 
of Somerset, gramlson of .It’hn of Gaunt, Thus he came on 
both side.s of the blood royal, and (his. coupled with the vastness 
of his inheritance, made the young duke’s future of importance 
to Kclweird IV. He was recognized as duke in 1465, and next 
year was married to Catherine Woodville, the (]ueen’s sister. He 
w'as made a knight of the Garter in 1474, and in 1478 was high 
slew.inl at (he trial of (ieorge. duki- of Glarence. He had not 
otherwise filled any position of importance, but his fidelity might 
seem to liave been secured by his marriage. However, after 
Edward's deaiti, Buckingham was one of the first persons worked j 


; upon by Richard, duke of Gloucester. It was through his help 
j that Richard obtained possession of the young king, and he 
was at once rewarded with the offices of justiciar and chamberlain 
of North and South VV’alcs, and constable of all the royal castles 
in the principality and W’elsh Marches. In the proceedings which 
led to (he depo.sition of Edward V. he took a prominent part, 
and on June 24, 1484, he urged the citizens at the Guildhall to 
take Richard as king, in a speech of much eloquence, “for he 
was neither unlearned and of nature marvellously well spoken” 
(More). At Richard's coronation he served as chamberlain, and 
immediately afterwards was made constable of England and 
confirmed in his powers in Wales. But early in August Bucking¬ 
ham withdrew to Brecon, where he fell under the intluence 
of his prisoner, John Morton (q.v.), who induced him to give 
his .support to his cousin Henry Tudor, earl of Richmond. A 
widespread plot was soon formed, but Richard had early w'arning, 
and on Oct. 15, issued a proclamation against Buckingham. Buck¬ 
ingham, as arranged, prepared to enter England with a large 
force of Welshmen. His advance was stoppicd by an extraordinary 
Hood on the Severn, his army melted away without striking a 
blow, and he himself took refuge with a follower, Ralph Bannister, 
at Eacon Hall, near Wem. Tlie man betrayed him for a large 
rew'anl, and on Nov. i, Buckingham was brought to the king at 
Sali.sbury. Richard refused to see him, and after a summary 
trial had him executed next day (Nov. 2, 1483). 

Buckingham’s eldest son, Edward (1478-1521), eventually 
succeeded him as 3rd duke, the attainder being removed in 
1485; the .second son, Henry, was afterwards earl of Wiltshire. 
The 3rd duke played an important part as lord high constable at 
the opening of the reign of Henry VHI. and is introduced into 
Shakespeare’s play, but he fell through his opposition to Wolsey, 
and in 1521 was condemned for trea.son and executed (May 17); 
the title was then forfeited with his attainder, his only son Henry 
(15oi-i5(),3), who in his father's lifetime was styled earl of 
Stafford, being, however, given back his estates in 1522, and 
in 1547 restored in blood by parliament with the title of Baron 
Staflord, which became extinct in this line with Roger, 5th Baron 
in 1040. In that year the barony of Stafford was granted to 
William Howard (1614-1680), who after two months was created 
Viscount Stafford; he was beheaded in 1680, and his son was 
created carl of Stafford in 16S8, a title which became extinct 
in 1702; but in 1825 the descent to the barony of 1640 was 
e.stablished, (0 the satisfaction of the House of Lords, in (he 
per.son of Sir G. W. Jerningham. 

The chief original authorities for the life of the 2nd duke of 
Buckingham are (he Continuation of the Croyland Chronicle, Sir 
Thomas More’s Richard III.; and Fabyan’s Chronicle. Amongst 
modern authorities consult J. Gairdn.er's Richard IIP; and Sir J. 
Ramsav's Lancaster and York. (C. L. K.) 

BUCKINGHAM, JAMES SILK (1786-1855), English au¬ 
thor and traveller, was born near Falmouth, the son of a farmer. 
His youth was spent at sea. After years of wandering he estab¬ 
lished in 1818 the Calcutta Journal. This venture at lirst proved 
highly successful, but in 1823 the paper’s outspoken criticisms 
of the East India Company led to the expulsion of Buckingham 
from India and to the suppression of the paper by John Adam, 
the acting governor-general. His case was brought before parlia¬ 
ment, and a pension of £200 a year was awarded him by the 
East India Company as compensation. On his return to England 
Buckingham published the Oriental Herald (1824) and the 
Athenaeum (182S) which was not a success in his hands. In par¬ 
liament, where he sat as member for Sheffield from 1832-37, he 
was a strong advocate of temperance and of social reform. He 
was a most voluminous writer, and at the time of his death was 
at work on his autobiography, two volumes of the intended four 
being completed and publi.shcd (1855). 

His youngest son, Leicester Silk Buckingham (1825-1867), 
was a successful playwright, several of his free adaptations of 
French comedies being produced in London between i860 and 
1867. 

BUCKINGHAM AND NORMANBY, JOHN SHEF¬ 
FIELD, ist Duke of (1648-1721), English statesman and poet, 
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was born April 7, 1648. He was the son of Edmund, 2nd earl of 
Mulgrave, and succeeded to that title on his father’s death in 165S. 
He served in the fleet and in the anny under Charles II, was 
dismissed from court in 1682, was a firm supporter of James II, 
but acquiesced in the Revolution. Nevertheless in i6y6 he was 
dismissed from the privy council. On the accession of Anne, with 
whom he was a personal favourite, he became lord privy seal and 
lord-lieutenant of the North Riding of Yorkshire, and in 1703 
duke of Buckingham and Normanby. During the predominance 
of the Whigs between 1705 and 17x0 Buckingham was deprived of 
his office as lord privy seal, but in 1710 he was made lord steward, 
and in 1711 lord president of the council. After the death of Anne 
he held no state appointment. He died Feb. 24, 1721, at his house 
in St. James's Park, which stood on the .site of the pre.senl Buck¬ 
ingham palace. Buckingham was succeeded by his son Edmund 
(1716-35), on whose death the titles became extinct. 

Buckingham, who is better known by his inherited title as Lord 
Mulgrave, was the author of “An Account of the Revolution” and 
some other essays, and of numerous poems, among them the Essay 
071 poetry and the Essay on Satire. It is probable that the Essay 
071 Satire, which attacked many notable pt'rsons. “sauntering 
Charles" among others, was circulated in ms. It was often attrib¬ 
uted at the time to Dryden, who accordingly suffered a thrashing 
at the hands of Rochester’s bravoes for the retlections it contained 
upon the earl. Buckingham was a patron of Dryden, who may 
possibly have revised it but was certainly not responsible, al¬ 
though it is commonly printed with his works. Buckingham 
adapted Shakespeare's Julius Caesar, breaking it up into two 
plays, Julius Caesar and Marcus Brutus. He introduced choruses 
i)ctwccn the acts, two of these being written by Pope, and an in¬ 
congruous love scene between Brutus and Portia. He was a con¬ 
stant friend and patron of Poi'e, W'ho expressed a flattering 
opinion of his Essay o/i Poetry. 

In 1721 Edmund Curll published a pirated edition of his works 
and was brought before the bar of the house of lords lor breach of 
privilege accordingly. An authorized edition under the superintendence 
of Pope appeareil in 172.1, but the authorities cut out the "Account 
of the Revolution” and “The Feast of the Gods” on account of their 
alleged Jacobite tendencies. These wcie printed at The Hague in 
1727. pope disingenuously repudiated any knowledge of the contents. 
Other editions reapj)eared in 1723, 1726, 1729, 174° and i7S.t- His 
PoeTtts were included in Johnson’s and other editions of the British 
poets. 

BUCKINGHAM, municipal borough and market town of 
Buckinghamshire, England, situated in the northwest corner of 
the county in the open valley of the upper Ouse, w'hich encircles 
the main portion of the town on three sides. Pop. (193S), 
3.286. Buckingham (Bochingeham; Bukyngham) was an im¬ 
portant stronghold in pre-Conquest times, and was the only 
borough to receive separate mention in the Domesday survey. 
In 918 Edward the Elder encamped there with his army for four 
wet.‘ks and threw up two forts, one on either side of the water. 
There are early mentions of markets and fairs, grants by various 
.sovereigns being numerous. Edward III fixed here one of the 
staples for wool, but after the removal of all the.se to Calais the 
trade decayed so much that in an act of Henry VIII Buckingham 
is mentioned among 36 impoverished towns. The town received 
no charter until 1554, when Queen Mary created it a free borough, 
and this grant remained in force until the Municipal Corporations 
Act of 1835. The comparative decline of Buckingham since the 
middle ages may be attributed to the development of the routes 
from London in place of the old S.W.-N.E. routes, and the conse¬ 
quent growth of such towns as Aylesbury, High Wycombe and 
Wendover, and later of Wolverton and Bletchley. From 1545 
until 1S67 Buckingham returned two members to parliament, and 
from 1867 to 1885 one member. 

The grammar school was founded by Edward VI, in part occu¬ 
pying buildings of earlier date (part of a charity) which retain a 
Norman door. Stowe school for boys, opened 1923, occupies 
Stowe house, former seat of the Grenvilles, dukes of Buckingham. 
The town is served by branches of the L. M. S. railway and of 
the Grand Junction canal. It is a market town with agricul¬ 
tural trade and manufactures of condensed milk and leather. 
The old industry of lacemaking survives to a modified extent. 


The borough is under a mayor, four aldermen and 12 councillors. 
Area 8.4 sq.mi. li is in the Buckingham parliamentary division. 

BUCKINGHAMSHIRE, EARLS OF. Hu iirst earl of 
Buckinghamshire was John Hobart (c. 1604-1756), a descendant 
of Sir Henry Hobart (d. 1625), attorney-gciuTal and chief justice 
of the common pleas under James I. who was made a baronet in 
i6ri. and who was the great-grandson of Sir James Hobart (d. 
1507), attorney-general to Henry \T 1 . In 1740 Hobart became 
lord-lieutenant of Norfolk and in 1746 earl of Buckingham.shire, 
his sister, Henrietta Howard, countess of Suffolk, being the mis¬ 
tress of George II. He was succeeded as 2nd earl by his eldest son 
John (1723-1793), who was member of parliament for Nor¬ 
wich and comptroller of the royal household before his accession 
to the title. From 1762 to 1766 he was ambassador to Russia, 
and from 1776 to 17S0 lord-lieutenant of Ireland. He died with¬ 
out .sons and his half-brother George (r. 1730-1804), became 
3rd earl. 

Robert Hobart, 4th earl of Buckinghamshire (1760-1S16), 
the eldest son of the 3rd carl, was a soldier, and then a member 
of both the Engli.sh and Irish houses of commons; from 1789 to 
1793 he was chief .secretary to (he lord-lieutenant of Ireland, ex¬ 
erting his influence in that country to prevent an)' concessions 
to the Roman Catholics. In 1793, being known by the courte.sy 
title of Lord Hobart, he was sent to Madras as governor, but in 
1798, after serious differences between himself and the governor- 
general of India, he was recalled. Returning to British politics. 
Hobart was called up to the house of lords in 1798 (succeeding 
to the earldom of Buckinghamshire in 1S04); from March i8or 
to May 1804 he was .secretary for war and the colonies (his fam¬ 
ily name being taken for Hobart town in Tasmania), and in 1805 
he became chancellor of llu‘ duchy of LancastcT under Pitt. For 
a .short time he was joint jxistmaster-general, and from 1S12 until 
his clc'ath he was president of the board of control. 

The 4th earl left no sons, and his titles jiassed to his nephew, 
George Robc'rt Hobart (1789-1849), a son of George Vere 
Hobart (1761-1802), lieutenant-governor of Grenada. In 1824 
the 5th earl inherited the Buckingham.shire estates of the Hamp¬ 
den family and look Ihc^ name of Hampden, his ancestor, Sir 
John Hobart, 3rd baronet, having married Mary Hampden about 
1655. On his dc-ath liis brotlier, Augustus Edwiird Hobart (1793- 
1884), who took the name of Hobart-Hampden, became 6tli c-arl. 
The 6(h earl’s two sons firedereased him, and he was succeeded by 
his grandson, Sidney Carr Hobart-Hampden (1S60-1930), who 
added to his name that of Mercer-HendcTson, His son, John 
Hampden Mercer-IIcnder.son (1906- ), became 8lh earl in 

1930. 

See Lord Hobart’s A'.ssay.v ci/irf Miscvllafieotis H'n/bqj.v, cditc-d with 
biography by Lady Hobart (1885). 

BUCKINGHAMSHIRE Cabbreviated Buck.s), a south mid¬ 
land county of England, bounded on the north by Northamplon- 
.shire, east by Bcaiford.shire, Hertfordshire and Micldle.scx, south 
by Berkshire, and west by Oxfordshire. Its area is 74fj sq.mi. 
'Ihe county has parts of the basins of Oiise and Thame, and 
reaches from the chalk Chilterns to the first outcrop of Jurassic 
rocks which rise in the we.sl to form the Colswolcls, while the 
extreme south is drained by tributaries of the lower Thames 
flowing from the chalk. 

Geologically it includes a succession of outcropping rocks dip¬ 
ping generally southeast from the Lias in the northwe.st to 
the Eocene of the London basin. The Great Oolite ri.ses north¬ 
west of Buckingham in gentle undulations to a height of nearly 
500 ft. The upper portions are limestones, quarried for build¬ 
ing stones at Thornborough, Brock and elsewhere; (he lower parts 
are more argillaceous. A large expanse of Oxford clay, rich 
grassland and famous hunting country, run.s from Bicester to 
Bedford, including the low divide (Whaddon Chase) between 
the Vale of Aylesbury (mainly Kimmeridgc day) and the? valleys 
of the Ouse and Ouzel. The clay is covered by numerous outliers 
of Portland, Purbeck and lower greensand bc'cl.s. The upper 
green.sand follows, and at the junction with the gault arc numer¬ 
ous springs which have determined the sites of several villages. 
The chalk rises abruptly from the low-lying argillaceous plain 
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to form the Chiltcrn hills. The Crestline of these hills crosses 
the centre of the county from northeast to southwest at its 
narrowest point (n mi ), though another portion, Steps hill, is 
included in a loop made by the county Ijoundary on the north 
east. To the south of this line alnjost the whole land is hilly 
the chalk outcropping and determining the form of the hills as 
far as Beaconstield and Burnham. Kocene deposits, Reading 
lx.‘ds and London clay, occupy the remaining southeast of th 
county. Between the Tertiary-capfX'd chalk plateau and thi 
Thames a geiUle .sloj)e, covered with alluvial gravel and brick 
earth, reaches down to the river. Thick d<‘posits of plateau grave 
occur on most of tin- high ground in the .south while much of 
the northern jjart is obscured by glad.d clays and gravels which 
help to diversify the soil of this essentially agricultural county, 
To the west of Ayle.shury, on the Oxford border, a few' nearly 
isolated hills stand out, c.g., Muswell liill and Brill hill (each 
over ()00 ft ), marked on the geological maj) by outliers of gault 
The Thames forms the entire southern boundary of Bucks. The 
Riv'cT Ouse forms various i^orticms of the northern boundary 
and receives the River Ouzel llowing along the northeastern side 
of the county. Jn the south the dip-slopes of the Chilterns artt 
drained liy the VV’ye, Misbourne and Clu'ss, streams llowing to 
the southeast. 

Traces of early man are not common in the county, though 
jialaeolithic implements have at various times been found in the 
gravels of the Thames vallc-y. Neolithic man probaldy inhabited 
the higher jtarls of the Chilterns, and though the numerous 
camps found there seem to be of the early iron age some may 
date farther back. The Icknield way is without doubt pre- 
Roman in origin. There is some indication that the Vale of 
A\’lcshury was settled in pre-Roman times. The territory which 
was (o become Bucks was reached by the West Saxons about 
570. as by a series of victories they jntshed north from the 
chalk of Hants and Wilts over the upper Thames. A large 
occuf)ation of the chalk, such as one finds in Kent. Sussex, Berks 
and Wilts, is not indicated. The higher open ground was inhabited 
during the early part of the 7th century, as is shown by the 
mention of the Chiltern-Sactna, or “dwellers in Chiltern," in the 
tribal hidage, but it is suggested that there may have been a 
considerable element of native poiuilation among them. The 
C'hronicle states that Aylesford, Ilensington and Eynshani were 
captured by the S.ixon.s in 571, and there is abundant archaeo¬ 
logical evicJente for their occupation of (he N’ale of Aylesbury. 
With the grc)ui>ing of the settlc'ments into kingdoms and (he con¬ 
solidation of Mercia under Offa, Buckinghamshire was includcxl 
in Mercia until, with the submission of that kingdom to the 
Northmen, it became jiart of (he D.uielaw, In the lolh century 
Buckinghamshire suffered frecjuently from the ravages of the 
Danes, and numc-rous barrows and earthworks mark the scene's 
of struggle's against the invaders. These relic.s are especiallv abun¬ 
dant in the \’ale of Aylc'sbur>', jirobably at this time one of the 
richest and bc-st protected of the Saxon sc'ttlemenls. The C'hil- 
tern district, on the other hand, is said to have been an impass¬ 
able forest infested by hordes of robbers and wild bc'asts. In the 
reign of Edward the Confessor. Leofstan, i.Mh abbot of St. 
Albans, cut clown large tracts of wood in this district, and grantc'd 
the manor of Hamslead (Herts) to a valiant knight and two 
fellow-soldiers on condition that they should check the depreda¬ 
tions of the robbers. 

The same reason led at an early jteriod to the appointment 
of a steward of the “Chiltern Hundreds” (<j.v.). The district 
was not finally disforested until the reign of James I. 

The shire of Buckingham was formed by the aggregation of 
jirc-cxisting hundreds as they were recaptured from the Danes. 
This, explains the irregularities of the boundary line. As in the 
case of the midland counties generally, it took its name from 
the chief town, but it is a matter of some difficulty to under¬ 
stand why Buckingham should have been chosen. It was doubt¬ 
less the chief town at the time; in the Domesday survey it is the 
only borough to receive separate mention. From (he first, how¬ 
ever. the church at Aylesbury tended to become the chief eccle.si- 
astical centre of the county, while Buckingham never had more 


! than one parish and one church. Of monastic foundations the 
Cistercian abbey of Medmenham was founded in 1201, while the 
Augustinian Notley abbey dates from 1162. The 18 hundreds of 
the Domesday survey have now' been reduced to eight, of which 
the three Chiltern hundreds, Desborough, Burnham and Stoke, 
are unaltered in extent as well as in name. 

The proximity of Buckingham.shire to London caused it to be 
involved in most of the great national events of the ensuing cen¬ 
turies. During the war between King John and his barons, William 
Mauduit held Hanslape castle against the king, until in 1216 it 
was cai)tured and demolished by kalkcs de Breaute. 

The county was visited severely by the Black Death, and 
Winslow was one of many districts which were almost entirely 
depopulated. In the civil war Buckinghamshire was one of the 
first counties to join in an association for mutual defense on the 
side of the parliament, which had important garrisons at Ayles¬ 
bury, Brill and elsewhere. Newport Pagnell was for a short time 
garrisont'd by the royalist troops and in 1644 the king fixed his 
headfjuarters at Buckingham. 

A (onsideration of communications is best based on the struc¬ 
tural facts that have been outlined. Thus there are chains of 
villages along the water-bearing strips at the foot of the Chil¬ 
terns, while it was along the Icknield way (hat the mediaeval 
traffic passed from the west of England to East Anglia. The raids 
of the West Saxons from beyond the Thames, and of (he Angles 
from (he Wa.sh, were guided by similar influences, while the 
.spread of the great diocese from Oxford and Dorchester to Lin- 
.'oln is significant. The site and importance of Buckingham is 
irobably indicative of (he early use of the route on the oolite 
Torn northeast to .southwest. In Roman times Watling street was 
built, crossing the Chilterns near Dunstable (Durocobrivae) in 
he transversi' direction from southeast to northwest. Akem.an 
street u.sed the low route between Tring and Berkhampstead. 
I’he mediaeval, turnpike and modern roads chose the same gaps, 
using the Thames valley in the south and the High Wytomlie, 
Wendover and Tring routes within (he county. The main line of 
he L.M.S.R. u.ses the gap between Berkham})S(ead :md hing- 
tioc and crosses the northeast of the county. Blctchley is an 
important junction on this system, branches diverging northeast 
to Bedford and Cambridge, and west to Oxford and Banbury. In 
(he .south the chief railway is the (LW. passing through Slough 
and 'laplow'. 'I'he London Transtiort s>’stcm, jointly with the 
L.N.E.R. and the C.W.R.. serves Aylesbury, Che.sham, High W\’- 
combe and Princes Risborough. 

There is no general manufacturing industry, though there are 
important factories at Slough. Boatbuilding, on the banks of the 
Thames, developed after the middle of the lyth century. High 
Wycombe is a centre of the manufacture of chairs and other 
furniture, and in the neighbourhood the centuries-old trade in 
turnery manages to sub.sist, chiefly owing to the presence of the 
beech woods of the Chilterns. 

Lacemaking for a long jieriod formed the most important in¬ 
dustry of Buckinghamshire, but it is extremely small, while the 
making of straw-plait has almost died out. Paper mills were es¬ 
tablished in the Thtimes valley at the end of Elizabeth’s reign, 
being centred at Aylesburx'. Chesham has a trade in woodwork¬ 
ing and brushmaking. Newer industries include those connected 
w'ilh communications. The Wolverton works, belonging to the 
L.M.S.R.^give employment to the largest number of men in the 
north of the county. 

The soils of the county vary greatly in different localities. On 
the lower lands, especially in the Vale of Aylesbury, about the 
headwaters of the Thame, they arc extremely fertile. Beech 
is the predominant tree in (he woods. In the south a remnant 
of ancient forest is preserved as public grounds under the name of 
1 Burnham Beeches (g.v.). There are numerous old-estabIi.shed 
! private parks such as Biddle.sdcn, Ditton, Thornton and Whaddon. 

[ The Cliveden and Hampden estates are perhaps the most famous 
I in the county. 

The former was presented by Viscount Aster to the National 
Trust, which owned, besides, 2,7 sq.mi. in the county in 1941 
Of old country houses. Chequers Court dates from the late 16th 
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century and in 1921 became an official residence of British prime 
ministers. Many towns and villages have become famous for their 
associations with statesmen or poets; Stoke Poges with Gray, 
Beaconsfield with Burke, and Hughcndeii with Disraeli. Slough 
was the home of Herschel, w'ho set up his great telescope there. 
The most notable institution within the county is Eton college. 

Much of Buckinghamshire is pasture; of the total of 358,287 
ac. under crops and grass in 1939^ only about 19% was arable 
land. The raising of sheep and cattle (198,586 and 101,891 
respectively) in 1939 was the main agricultural industry though 
pigs (45,-265 ) were important. The principal crops are wheal 
(19,173 ac.) and oats (12,976 ac. ). Beans occupy only a small 
acreage, but fruit is grown successful!)'. The Aylesbury district 
is famous for duck raising. 

The area of the county is 749 sq mi., with an estimated popula¬ 
tion in 1938 of 309,600. How'cver, wartime shifts in the popu¬ 
lation affected Buckinghamshire more than any other county, its 
I)oi)ulation having increased 355 'c' between Sept. 1939 and Feb. 
1941, much of the increase being due to the e.xodus from London. 
It is in the midland circuit, and assizes are held at Aylesbury. It 
has one court of quarter sessions, and in 1943 divided into 
14 petty sessional divisions. The administrative county contained 
223 civil parishes. It is entirely within the diocese of Oxford, 
but gives its name to a bishopric suffragan. There are three par¬ 
liamentary divisions; those of Aylesbury, Buckingham and 
\V>’combe, each returning one membt'r. The municipal boroughs 
are Aylesbury, the county town; Buckingham; C'hepping Wy¬ 
combe, also W)combe or High Wycombe; and Slough. Urban 
districts are Beaconsfield, Bletchley, Chesham, Eton, Linslade, 
Marlow, Newport I’agnell and Wolverton. 

Other towns are AmcTsham, Olney, Princes Risborough and 
Wtnidover. Several of the villages on or near the banks of the 
Thames ha\'e become centres of residence, such as Taplow, Burn¬ 
ham and Woodburn. 

Brra.TocK.M’irv.—The original .standard history is the laborious work 
of G. Lipscomb, History and Antiquities of the County of Burkin^ham 
(18,11-47). Other work.s are; Browne Willis. History and Antiquities 
of the Town, Hundred, and Deanery of Buckingham (17.S5) ; D. and 
S. Ly.sons, Magna Britannia, vol. i.; R. Gibbs. History of Aylesbury 
(Aylesbury, 1878-82), Worthies of Bucks (Aylesbury, 1886), and 
Buckinghamshire Miscellany (Aylesl)ury, iSqi); E. S. Roscoe, Buck¬ 
inghamshire Sketches (1891); P. H. Ditchlield. Memorials of Old 
Buckinghamshire (1901); Victoria County History, “Buckingham¬ 
shire.” 

See also W. Bnidbrooke and Prof. F. G. Par.sons, “The Anthropology 
of the Chiltern Hills,” J.R.A.I., vol. hi. (1922). 

BUCKLAND, FRANCIS TREVELYAN (1826-1880). 
Engli.sh zoologist, son of Dean William Buckland, (he geologist, 
was born at Oxford, and became house-surgeon at St. George’s 
hospital, London, in 1852. The pursuit of anatomy led him to a 
good deal of out-of-the-way rc-search in zoology, and in 1856 he 
became a regular writer on natural history for the newly-estab- 
li.shed Field, particularly on the subject of fi.sh. In 1866 he started 
Land and Water on similar lines. In 1867 he was appointed 
government inspector of fisheries. Among his publications, besides 
articles and official reports, were Fish Hatching (1863), Curiosi¬ 
ties of Natural History (1857-72), Logbook of a Fisherman 
(^875), Natural History of British Fishes (18S1). 

See Life by G. C. Bompas (1885). 

BUCKLAND, WILLIAM (17S4-1856), English divine and 
geologist, was born at Axminstcr. Educated at Tiverton grammar 
school and at Winchester, he was a scholar and then a fellow of 
Corpus Christi college, Oxford. He devoted himself system¬ 
atically to an examination of the geological structure of Great 
Britain. In 1813, on the resignation of Dr. John Kidd, he was 
appointed reader in mineralogy in Oxford and was the first holder 
of the readership in geology. In 1818 Dr. Buckland was elected 
a fellow of the Royal Society, and in 1S24 and again in 1840 was 
chosen president of the Geological Society. In 1825 he was pre¬ 
sented by his college to the living of Stoke Charity, near Whit¬ 
church, Hants, and in the same year he was appointed by Lord 
Liverpool to a canonry of the cathedral of Christ Church, Oxford. 
In 1825, also, he married Mary Morland, who assisted him in his 
literary work. In 1832 he presided over the second meeting of the 
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British Association held at Oxford. In 1845 he was appointed by 
Sir Robert Peel to the vacant deanery of Westminster, and was 
soon after inducted to the living of Islip, near Oxford, a i>refer- 
ment attached to the deanery. In 1S47 he was appointed a trustee 
of the British Museum. He died on Aug. 24, 1856 His first great 
work was Reliquiae Diluvianae, or Observations on the Organic 
Remains contained in caves, fissures, and diluvial gravel attesting 
the Action of a Universal Deluge, published in 1823 (2nd ed. 
1824). His paper on “Geology and Mineralogy,” published as one 
of the Bridgewater Treatises (see Bridokwatfr, Francis Hfnry 
F)r.FKTo\) in 1836, went through three ediiions, the third of 
which, is.sued in 185S. was edited by his son, IT.uk T. Buckl ind. 
and is accompanied bv a memoir of (he author. 

BUCKLE, GEORGE EARLE (1S54 -103 5 ), Brit i.sh man 
of letters, was born at Twerton, near Bath, and eiiucated at 
Winchester and New college, Oxford. From 1877 to 18S5 he was 
a fellow of All Souls college. In 1880 he joined the editorial staff 
of The Times, London; four years later, while still under 30, he 
succeeded Thomas Chencry as its editor. This position he occui)ied 
for more than 28 years, retiring in Aug. 1912. When Mr. Mony- 
penny, (he biographer originally entrusted with the othcial Lifo 
of Disraeli, died in 1012, leaving his task unfini.sheil. Mr. Buckle 
took over the work of completing it; under his authorship vols. 
3, 4, 5 and 6 were published between 1914 and 1020. Buckle also 
edited The Letters of Queen Victoria, second and third .series. 

BUCKLE, HENRY THOMAS (1821-62), English his¬ 
torian, author of the History of Civilization, the son of Thomas 
Henry Buckle, a wealthy London merchant, was born at Lee, 
Kent, on Nov. 24, 1821. Owing to his delicate health he was only 
a very short time at school. He gained his first di.slinctions not in 
literature but in chess, being reputed, before he wa.s 20, one of 
the fir.st players in the world. After his father’s death in Jan. 
1840 he .spent some time W'ith his mother on the continent from 
1840 to 1844. He now resolved to devote all his energies to the 
preparation of some great historical work. By 1851 he had decided 
in hivour of a history of civilization. The first volume, which 
appeared in June 1857, made its author famous. The second vol¬ 
ume was publi.shed in May 1861. From the end of Get. 1S61 to 
the beginning of March 1S62 he was in Egypt, from which he went 
over the desert of Sinai and of Edom to Syria, reaching Jerusalem 
on April 19, 1862. After staying there ii days, he set out for 
Europe by lieirut, but at Nazareth he w'as attacked by fever; and 
he died at Damascus May 29, 1862. • 

Buckle’s fame, which must rest wholly on his History of 
Civilization in England, is no longer what it was in the decade 
following his death. Flis History is a gigantic unfinished intro¬ 
duction, of w'hich the plan was, first to stale the general principle.s 
of the author’s method and the general laws which govern the 
course of human progress; and .secondly, to exemplify the.se prin¬ 
ciples and law's through the histories of certain nations character¬ 
ized by prominent and peculiar feature.s—Spain and Scotland, the 
United States and Germany. In summing up Buckle's achieve¬ 
ment Sir Leslie Stephen .said; “What he did was not to achieve 
new results in the sciences of history, but to popularize the belief 
in the possibility of applying scientific treatment to historical 
problems.” 

BiULiooRAriiY.—A, W. Huth, Life and Writings of Henry 
Thomas Buckle (1880) ; and Sir L. Stephen in the Dictionary of 
National Biography. 

BUCKLER, a shield with a boss in the centre (from old 
French bode or bouclc^ a boss or a small round shield); now 
usually, but wrongly, refers to the entire shield. 

BUCKMASTER, STANLEY OWEN, isr Viscount 
(1861-1934), English lawyer, educated at Christ Church, Gxford 
He was called to the bar at the Inner Temple in 1884 and took 
silk in \qo2. In 1906 he successfully contested Cambridge in the 
Liberal interest. Defeated at the general election of 1910, he 
re-entered the Hou.se in 1911 as member for Keighley, and, in 
1913, was appointed solicitor-general, being knighted in the same 
year. In May 1915 Sir Stanley Buckmaster was appointed lord 
chancellor, and he wa.s raised to the peerage in the following 
month. Here he was energetic, receptive of new ideas and power- 
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tijJ in debate. In i(>ib he wcnl out of office with As<juitii; but. con¬ 
tinued to sit in a judi< ial (ajjacity in the Lords. He. was an advo¬ 
cate ot (jicortc law reform. He was created viscount in 

BUCKNER, SIMON BOLIVAR fiH23-ioi4), American 

soldier and [tolitical leader, w,t.-> born in Hart county, Kentucky, 
on Ajaril i, (iraduatint; at West I'oint in 1.S44, he w'as 

assistant professor of geo>,'raphy, history and ethics there in 
184^-40. He fought in the Mexican War, received the brevet 
of lir.st lieutenant for gallantry at ('hurubusco, and later, the 
brevet of captain. In ]<848-50 he w'as assistant instructor of 
infantry tactics at West Point, later in the recruiting service, 
on frontier duty, and in thc“ subsistence department. He resigned 
in March, 1855. Huring the- .attempt of (lovernor Magoffin at 
the outbreak of the (j\il War to keep Kentucky neutral he 
commandc'd the Stale guard; but in Sept., 1861. after the entry 
of Lnion forces into the- slate, he espoused the Confederate* cause, 
bee orning eventually lieutenant-gi ncnal. He was third in command 
of I'orf Donelson when (.ieneral (ir.ant attacked (Feb. 18b.;), and 
it lell to him to surrenclcjr the* post with its large garri.son and 
valuable sui4)lies. He was exc hanged in August of the same year, 
and subseciuently served under (Ieneral I^ragg in the campaign of 
Chic kamaug.a He w.is gen'ernor of Kentucky in i887-c;i, a 
member ol tin; Kentucky constitutional convenlion of i8c)o., and 
in i8c)b candidate of “Cold ’ 1 tc'moc r.its for vice-president of the 
United States. He died in Munfordville (Ky.i, Jan. 8, 1914. 

BUCKRAM, in modern days, a coarse fabric of linen or 
cotton stillened with si/a* or gluc', and used for the* stiffening of 
jiarls ot clothes ami in bookbinding. I'alstafl's “men in buckram” 

(Shakespc-arc*, Henry l\ , [)l 1 ., ii. 4) h.ts beeomc* proverbial, and 
the word is often used as implying a false show of strength due* 
to artilni.-d siilTeiiing. The deriv.ition is from O.Fr. honcanui, 
a co.irse cloth 

BUCKSTONE, JOHN BALDWIN (180-1870). Hnglish 
actor and (Iramalic vcnlt'r, was born ;tt Hoxton, London, on 
Sept, 14, 180.'. He made his first London appearance, on Jan. 
30, i8j 3, at the Siirrc\\' tlic'atre, as Rams.iy in the toriuncs of 
His success led to his engagc'ment in j 8_'7 at the* Adeljihi, 
where he remainc'd leading low comedian until 1833. At the 
Haymarkel wc-re produced a number of his plays and farc<*s— 
Ellen W'are/iiitn , Ihule Toni and olh(*rs. Aftc*r his return from a 
\’isit to the* Unilc'd Stales in 18.jo he pla\’(*d at sexeral London 
ihe.'itres. As manager of the Haym.irket lu* surroiituled himself 
with ;m .iclmirahle c(*mpan>'. including Sol hern and the Kc'iulals. 
He produci’d the pla>s of Ciilbc-rl, I’lanche, 'I'om 'Paylor. ami Rob¬ 
ertson, as well as his own, and in most of these he iicted. He died 
on Oct. 31, 187CJ. He was the author of 150 plays His daughter, 
Lucy Lsabella lluckslone ( i85S-()3). was an actress. 

BUCKTHORN, known bot.inically as Rhamnus. catlnirticus 
(f.imily Rhainnacc'ae 'i, a nuich-branc hed shrub reacdiing 10ft. in 
height, with a blatkisli hark, spinous bramhlets, and ovate, shaqv 
ly-sc'rraled lea\'c*s. 1 to rin. long, alternately arranged and some¬ 
what fascicled at the ends of the shoots. 'Hu' small green llowers 
-;ire rc'giilar ami ha\c* the* jtarts in fours; male and fc*m;de (lowers 
are borne on different pl.inls. The fruit is succulent, black and 
globose, and contains four stones The plant is a native of Fng- 
laml, occurring in woods and thickets chiefly on chalk; it is rare 
in Iri'land and not wild in Scotland. U is native in Europe, north 
Africa and north Asia, and natiirali/ed in parts of eastern North 
America. The* fruit has purgative proiicrties; the bark yields a 
yellow (lye. 

An allied species, Rhamnus jran^ula, is also common in Eng¬ 
land. ami is known as berry-bearing or black alder. It is dis¬ 
tinguished from iiuckthorn in* the absence of spiny brandilets. 
its non-serratecl leaves, and bisexual llowers with parts in fives, 

Seabuckthorn is Hippophae rhamnoides (family Elcagnaceac), 
a willow-like shrub, 1 to Sft. in height, with narrow leaves silvery 
on the underside, and globose orange-yc.*llo\v fruits one-tliird of 
an inch in diameter. It occcirs on sand\- seashores from \'ork to 
Kent and Sussex, but is not common. In the United States there 
.ire 1 or more native spc*c ies of buckthorn, most numerous on the 
Pacific coast, 8 occurring in California, om* of which. R. purshiana 
yields the medicinal Cascara saprada (q.x.). 


BUCKWHEAT, the fruit (so-called seeds) of Fagopyrum 
psculentum and of the allied species F. tataricum, an herbaceous 
plant, native of central Asia but cultivated also in Europe and 
North America. The fruit has a dark brown or gray tough rind 
enclosing (he kernel or seed and is three-sided in form, with sharp 
angles, similar in sha[>c to beech mast, whence the name from 
the Her. Burhwrizcn, bcechwhcat. Tartary buckwheat fruits have 
rounded angles. The attractive W'hite flowers depend upon bees 
and other insects for their pollination. Buckwheat grain is used 
for live.stock feed. The hulled seeds, or groats, and the flour are 
used for human food. The chief food use in the United States 
and Canada is in the form of griddle cakes made from the flour, 
often mixed with wheat flour. “Buckwheat cakes” are brown, 
palatable and nutritiou.s. Buckwheat often is grown for green 
manure; or for smothering weeds. It is an important honey jflant. 
On good soils buckwheat is less productive than other grain crops 
but it is ()arlicuiar}y adapted to unproductive hilly lands. Its 
(]uick maturity makes buckwheat well adapted as a lalc-sowai 
“catch” croj). 

Two vari(*lies, viz.. Japanese and Silverluill are commonly 
grown in various parts of the w’orld. 

Russia (LbS.S.R ), France, Poland, Canada and the United 
Sta(c*s h*ad in buck\vh(*at production. In Great Britain it is not 
of sufficient importance to be separately distinguished in the 
annual agricultural returns, liut it is estimated that .about 1,750 
ac. are devoted to its cultivation in England and \Va!e,s. It is 
mainly used in England for feeding pheasants, for which it is con¬ 
sidered specially suitable, and poultry, but it is also valuable for 
other kinds of farm stock. The crop is sometimes sown for feed¬ 
ing off green bv sheep, or for ploughing under as green manure. 

(J. H. Mn.) 

BUCOLICS, a term occasionally used for rural or pastoral 
poetry. The expression has been traci*d back in English to the 
beginning of the i.ph century, being used to describe the 
“Eclogues” of Virgil. The most celebrated collecton of bucolics 
in antiejuily is that of Theocritus, of which about 30 in the Doric 
dialc'ct, and mainly w’rittcn in hexameter verse, have been pre¬ 
served. This was the name, as is believed, originally given by Vir¬ 
gil to his pastoral poems, with the direct object of challenging 
comiiarison with (he writings of Theocritus. In modern times the 
((*rm “bucolics” has not often been .specifically given by the poeds 
to their pastorals; the main exception being that of Ronsard, who 
collectcHl his eclogues under the title of “Les Ijitc'olicjues.” {Sec 
also I'astokal.) 

BUCYRUS, a cily of Ohio, U.S.A., 60 mi. N. of Columbus, on 
•the watershed of the State, at an elevation of about 1,000 ft.; the 
county seat of Crawford county. It is on the Linc'oln higlnvay, 
and is served by the Pennsylvania and the New York Central 
railroads. The population in ic)30 was 10,027; in ic)4o it was 
(1,727. Division ofliees and shops of the (_)hio central lines of the 
New York Central are situated here, and there are diversified in¬ 
dustries. Among the distinctive products are copper kettles, loco- 
motiv'e cranes, automobile hoists, metal mail-boxes and cabinets, 
manganese steel, aluminum and brass castings, children’s gar¬ 
ments. grave v'aults, cotton-picking machines, road-rollers, clay 
and cement machinery, fluorescent lights, rubber garden hose, 
.small vehicle tires and hog and pig rings. 

Bucyrus was settled in 1817; laid out in 1822; incorporated 
as a village and established as the county seat in 1830 and char¬ 
tered as a city in 1885. R j'* intersection of the old turn¬ 

pikes from Ft. Wayne to Pittsburgh and from the ( 3 hio river to 
the Lakes. Its name is said to have been invented by Col. James 
Kilbourne, a sun eyor who assisted the founder (Samuel Norton ) 
by prefixing the syllable “bu,” to suggest “beautiful,” to the 
name of Cvrus, whom he admired. 

BUD: wr I lower; Leaf. 

BUDAPEST, the capital and largest town of Hungary, is 
situated on both banks of the Danube and includes the former 
towns of Buda and 0 -Buda on the right bank and Pest, together 
with Kiibinya, on the left bank. The site of the town is one of 
extraordinary' geographical energy. The Danube has few good 
crossing places on its north-south course ov'er the Hungarian 




BUDAPEST 


523 


plain, and the frowning hills (770ft.). over which straggle the 
old fortress and town of Buda, with their steep plunge beneat^i 
the sandy plain of Pest, are conveniently approached by an 
intermediate step in the river, the Margaret island. Around the 
hills curve easy valleys leading to the fertile plain of the Little 
Alfdld and the wooded downs of Transdanubia. Northward the 
Danube valley is a threshold to the mines and pastures of the 



Looking across the chain bridge ( languid) from buda to pest. 

THE most imposing OF THE BUILDINGS IS THE LEOPOLDSTADT BASILICA 
WITH ITS DOME 315 FT. HIGH 


highland.s, while the local heights are rich in building stone, lime 
and mineral springs. Less con.stricted than Esztergom and more 
central than cither Esztergom or Szekesfehervar, the old capitals, 
the plain of Pest was a convenient rallying point for tribal con¬ 
claves w'hich were protected by the marshes and by Buda. In 
time Buda became the outer guard of Vienna, since it commanded 
the gate between the Bakony mountains and the Carpathian 
ranges, by which that city is approached from the cast. 

There is c\Tdence of settlement on the right hank during pre- 
Roman time. The Romans founded a colony, which they called 
Aquincum, p, little north of the site of a previous settlement, 
and where 0 -Buda now stands. 'Phis acted as an out-ijost of the 
empire until a.d. 376, when it fell before the assaults of the bar¬ 
barians. History is .silent about the centuries that elapsed before 
the Magyar invaders aiiproachcd, hut it is certain that W’hen they 
arrived towards the close of the Qth century they found Slavonic 
settlements on ihc present sites of Buda and Pest. (Slav. Pcstj 
""oven; rf. the Ger. term “Ofen” for Buda.) In 1241 Pest was 
destroyed by Mongols, after whose departure Bela IV., king of 
Hungary, founded the modern Buda (1247), and repeoplcd Pest 
with colonists of German and other nationalities. From this time 
onward both towns made rapid progress in the development of 
their separate functions. In 1361 Buda was selected as the capital 
of Hungary and henceforth gathered to itself the administrative 
duties while Pest looked more and more towards commerce. But 
neither was allowed to advance undisturbed. For centuries the 
rock of Buda overlooked scenes of strife between West and East, 
yet despite the periods of hardship, the attraction of its key 
position brought many compensations. Crusaders from the West 
brought with them the glories and advantages of 14th century 
French civilization. French masons and Italian artists combined 
to produce in Buda a city fit to rival those of the We.sl, while 
Flemish and Venetian merchants raised Pe.st to the rank of one 
of the leading commercial centres of Europe. Then, in 1526, 
Pest was captured and sacked by the Turks, and later (1541) 
Buda was occupied and until 1686 controlled by Turkish pashas. 
Their architectural and other treasures stolen or destroyed, 
both towns were, at the close of this occupation, little more than 
ruins. But geographical site and situation, combined with his¬ 
torical tradition, were strong enough to overcome even this 
catastrophe. Stimulated by the patronage of Maria Theresa and 
Joseph IF, revival was rapid, particularly in Pest, which in the 
19th century completely outstripj^d Buda. In 1872 both towns 
were united into one municipality, Budapest, which became the 
l>olitical, commercial and intellectual centre of Hungary, World 
War I, followed by a brief period of Communist rule in 1918- 
19 and by Rumanian occupation and looting in 1919, brought 


its development to a standstill. The conclusion of ix^are caused 
an inlhix of thousantls of refugee.s and unemployed otiicials from 
the lost Hungarian territories and resulted in much uuemplov- 
j ment and a serious housing shortage. The milling industry, the 
i greatest in Europe, upon which the city di-j)cnd(‘d so heavily, w.is 
almo.st ruined by the high imix)rt duties uixm grain ('iilering 
Hungary and the difficulty of establishing relations with former 
customers. Further, since Budaiu'st shared with Vienna the 
financial control of south-east Europe, the loss of this side of its 
commercial life brought ruin to many. The position began to 
improve after the linaticial reconstruction of i().’4 and as a result 
of the action of the international committee of enquiry that met 
at Basle in Jan. 1925 to examine the financial position of the city 
ill the interests of its hondholder.s. 

The modern town covers an area of about 80sq.m., on both 
.sides of the river, which varies in width from 300 to (>50 yards. 
The two banks are connected by six bridges, which iiulude oni* 
of the largest suspension bridges in Europe. In almost direct 
continuation of one erul of this bridge a tunnel 383yd. long 
pierees the hill on w'hich the castle of Buda is built. 

Buda, though of ancient origin, resembles Pi'st in its lack of 
buildings of historic and arc hitectural interest. Both convey 
the im[)re.ssion of comparatively recent creation but thi* peace 
of Buda produces an appearance of old-world quietude that is 
a pleasing contrast to the bustle of its bu.sy partner. Shabliy, 
yellow-plastered houses, with here and there odd reminders of 
earlier glories in the shape of old arche.s and simple inscriptions 
commemorating the rcsidimee of by-gone notabilities, linger in 
the shadow of grandiost' liuildings in the ostentatious style that 
characterized the architecture of Budapest during the wave of 
construction that swe[)t over it during the closing decade of 
last century. Reconstructions during the cour.se of time to replace 
the ravages of war have failed to capture (he sjiirit of con¬ 
tinuity. Yet Buda has impressive buildings that are not without 
inspiration for its citizens. I'he ])lateau, which is ayiiiroached by 
road, by terraced walks or by funicular railway, is crownial by 
the citadel and royal palace. Erected in 1748-71, it was partially 
destroyed by fire in 1S49 but restored anti enlarged in 1894-190,s. 
The palace now contains 860 rooms, many of them furnished and 
decorated with great magnilicencc. A short clislnncc away rises 
the coronation church, begun liy King Bela IV. in the I3lh 
century in Romanesque style and (ompleted in Gothic by King 
Matthias Corvinus in the T5th century. After a period of service 
as a mosque during the 'I'urkish occupation it lost some' of its 
importance but regained it following the coronation (here of 
Francis Joseph, and it. was thoroughly restored in 1873-96. 
Behind the church is a fine bronze eciueslrian statue of King 
Stephen the Saint, which, situated near the edge of the plateau, 
overlooks the Fisher bastion and ramparts (hat terrace the slojx-. 
In Buda, too, arc situated some of the larger curative baths for 
which the city is famed; these are at the base of the Blocksherg, 
where hot thermal s{)rings (115°) gush from the limestone beds. 

Standing on the heights of Buda, at the 'threshold of the huge 
Hungarian plain, the whole extent of Pest opens in a m.agnificent 
panorama. Below, hugging Ihc hills, runs the Danube, broken by 
Margaret island with its baths, hotels and pleasure resorts, and 
bordered on the left bank by broad (juays and on both banks by 
wide embankments; here human construction has been worthy of 
the greatness of the river. Lining the river on the left hank is a 
long range of imposing buildings, including the hou.se.s of parlia¬ 
ment, a large late Gothic edifice erected in 1883-1(302, the 
academy, in Renaissance style, the larger hotels and Ihc t'ustom 
house. Beyond the left embankment, which stretches for a length 
of 2\m., the old “inner town” of Pest is the nucleus of the city. 
Built on a slight elevation, sufficient in earlier timc.s to give pro¬ 
tection from flood, it is the shopping centre and is encircled by 
wide boulevards, the Belscikdrut or inner circle, on the site of 
the old walls. From it streets radiate like the spokes of a wheel, 
while built around this inner town is the new Test, a vast number 
of large dwelling-hou.ses and public buildings intersected by two 
other semicircular girdles commencing and ending at the Danube, 
the NagykoniL or large circle and the Kiilsokurut or outer circle, 
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hoyond which lit- the nianufarlurinK districts. Narrow cobbled 
streets, broad acacia-bordered boulevards, wide .square.s, lined 
with substantial buildings and dotted with gardens and monu¬ 
ments, all contribute to the grandeur ot one of the most beautiful 
capitals of EurojK*, 

Pest, too, has its line buildings. Aiiart from those already men¬ 
tioned the most striking in the town are the Basilica church, a 
komane.sciue building with a dome 315 ft. in height, the opera 
house, in the Italian Renaissance style, the redoute buildings, in 
mixed Moorish and Rornanesciue styh.s, the university and the 
palace of justice, all of these dating from the latter half of the 
ipth century. Amongst the many other fine buildings may be men¬ 
tioned the agricultural museum, the museum for line arts and 
the national archives. 

'rhe Imest thoroughfare in Budapest, the Andrassy avenue, runs 
in a straight line from the centre of the city to the city jiark. 
which is entered by way of the millennium monument, a .semi¬ 
circular j)illar-t olonnade, housing statues of the Hungarian kings 
and allegoric bron/c-s with, in the centre, a column, 117 ft. high, 
surmounted bv a statue of the archangel (labriel. The city 
park (Varosliget ), covers .>40 ac. and is the centre of a vast 
system of amusc'ments. In close jiroximity to it lie several 
museums, the zoological gardens ancl other .smaller jKirks. 

In many other directions Budapest has endeavoured to escape 
from the overshadowing influence' of Vienna and to act as the 
real centre of insiiiration for its country. I’art of the scheme in¬ 
volved a strenuous effort to kec'p its students at home, and for 
(his purpose numerous educational institutions of all types and 
grades were esiablishc'd. At the head is the Tniversity of Buda¬ 
pest with a staff of 500 and some 4,000 students. There* is an in¬ 
stitute of technology with a statf of 250 and about ’.500 students. 
'I'he city also posses,sc's an adeciuatc' number of elementary and 
secondary schools with a great number of .spc*cial and technical 
schools. Scic-ntific and literary soc iefic*.s are headed by the Academy 
of Science's, founded in iS.y';. the Kisfaludy society and 

the iVtcili society tiS7S); the last two aim at the pre-servation 
of the Hungarian language and folklore. Other active associations 
of peciili.'ir significance arc* the penlral statistical department, the 
communal bureau of statistics and the Hungarian sociographical 
institute, d'hc* natural love of music is furthered by the academy 



Franz Josef quai. the most important of the long stretch of 

QUAYS THAT FRONTS THE PEST SIDE OF THE DANUBE. AND IS LINED 
WITH MANY IMPOSING BUILDINGS 


of music, of which la^/,l wa.^ at one lime director, and in addition 
the government maintains schools of drama and painting. 

The growth of Budajvst and the development of its cultural 
aspects was most rapid after the Aus^Irich w’ith Austria in 1867, 
After that time centralization was the watchword of the awak¬ 
ened national consciousness of Hungary. To that ideal trans- 
ixirt. manufacture, trade and intellectual opportunities had 
been subordinated. The capital has little competition to mec't 
from regional cemtres within the country. In fact it has grown 
at their e\)H'n'-e and its compe^site ]io{)ulation h.is become nine- 


I tenth.s Magyar by absorption of non-Hungarian and by immigra¬ 
tion from Hungarian regions. Thus, while in 1880 the population 
was 355,682. of whom 56.7% were Magyars, 34.4% Germans and 
0.1% Slovaks, the corresponding figures for 1930 were as follows: 
—i,cx)6.i84, 94.3%. 3.8G, o.8Vf,. Pop. (1939) PUS-S??. The 
first step in the movement to rival Vienna was made in 1848 
I when Budapest became the seat of the legislature, and the promo- 
j tion of its interests has been an integral feature of the policy of 
I government. Con.solidation of the political supremacy is the ac¬ 
complishment of the Mag>'ar aristocracy but the commercial and 
industrial leadership is the work of the Jews. The years after 
1918 were marked by an extraordinary display of anti-Semitic 
feeling cjuite opposed to the original attitude of toleration cus¬ 
tomary in the city. This anti-Semitism grew under German in¬ 
fluence, when Hungary decided to throw in her lot with the axis 
and participated in World War II. New industries, notably tex¬ 
tiles and chemicals, rose to replace the older basic occupations of 
milling and steel-working. Other industries of importance are 
brewing, distilling and the manufacture of tobacco and leather 
goods. As a trading centre Budapest owes its importance to an 
energetic utilization of its natural ad\anfages 1 )\’ the Hungarian 
government. 

The trade of Hungary (f/.v.), primarily an agricultural countr\-. 
in stock, cereals, wines, hides and wool is handled on exchanges 
silLiated in the capital. To it muc:h of the produce passes by 
road or river for redistribution and the gON'crnment s assistance 
to industrial undertakings has alw'ays been controlled by an ef¬ 
fort to locate the princiixd activities in Budapc'st. A zone sy.stem 
of railway development focussing on the capital has fostered this 
concentration. 

k'igures given above .supply some indication of the phenomenal 
growth of the city, at least until the outbreak of World War II. 
Only Berlin .surpa.ssed Budapest in this direction, and the rate 
of increase during the first 90 years of the 19th century was 
n<*arlv two and a half times that of London. 

Budape.st may be said to express faithfully the spirit of con¬ 
temporary Hungary. It grew as a concrete expression of the na¬ 
tional consciou.sness under the inspiration of such notable re¬ 
formers and patriots as Count Stephen Szechenyi and derived 
great benefits from the diverse elements in its population. Like 
Vienna, but to a lesser degree, it sulferc'd by its size in compari¬ 
son with the reduced territory it served. Strenuous efforts to 
overcome the resultant difficulties were made, notably in the di¬ 
rection of attracting foreign visitors. Its virtues as a health resort 
and centre for tourists were well advertised. Such progress was. 
however, arrested during World War II, particularly after Hun¬ 
gary joined Germany in the invasion of the U S S R. Under con¬ 
stant threat of bombing, the ca{)ital was blacked out. and ex- 
perii'nced its first air-raid alarm in Sept. 1942. 

Sec also F. B. Smith, Budapest, the city of the Maf;\’ar (iqo.s) ; R. 
Millet. Budapest ct le.s Jlortfirois (iQi.U. (W. S. L.; X.) 

BUDAUN, a town and district of British India, in the Rohilk- 
hand division of the United Provinces, d'he town is near the left 
bank of the river Sol. Pop. (1941) 52.077. There arc ruins of a 
powerful fort; and a handsome mosque of imposing size, crowned 
with a dome, and built in 1223, from the materials of an ancient 
Hindu temple, has recently been restored. According to tradition 
Budaiin was founded about a.d. 905. After its cajjture by Kutb- 
ud-clin in 1196 it became a very important post on the northern 
frontier of the Delhi empire. In the 13th century two of its 
governors, Shams-ud-din Altamsh, the builder of the great mosque, 
and his son Rukn-ud-din Firoz, attained the imja-rial throne. In 
1571 the town was burned, and about a hundred >ear.s later, under 
Shah Jahan. the scat of the governorship was transferred to 
Bareilly. It ultimately came into the ])ower of the Rohillas, and 
in 1S38 was made the headquarters of a British district. 

The District of Budaun has an area of 1.994 sq.mi. Pop. 
('1941) 1,162.322. The country is low, level, and generally fertile, 
and is watered by the Ganges, the Ramganga, the Sot or Yarwa- 
fadar. and the Mahawa. Budaun district was ceded to the Briti.sli 
government in 1801 by the nawab of Oudh. There are .several 
indigo factories. 
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BUDDHA AND MINOR BUDDHIST DEITIES 

1. Samantabhadra (Fugen), a Bodhisattva, one of Buddha's attendants, vara (a Bodhisattva), with eleven faces and eight arms, a Lamaist painting, 

riding on an elephant. This Japanese painting on silk is of the Ashikaga Ming period, 16lh century. 5. Maltreya (Miroku), here represented as a 

period, late 15th century. 2. Figure of Daruma Buddha In Fukien porce- Bodhisattva In sculptured wood, overlaid with gold leaf. This Japanese 

lain, Ming Dynasty, China (1368-1644). 3. Padmapanl (Shd Kuanyin), work, by Kwalkel In 1189, Is of the Kamakura period. 6. Avalokitesvara 

the Holy Compassionate Lord. This Japanese painted wooden panel, from a (Kuanyin). with a thousand arms and faces. The painting shows the 
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head of Buddha, of flray stone. T’ang period, Chinn. 618—907. 
7. The Buddha Sakyarnuru preaching, a Japanese painting fate 
15th century. S. Statue of Buddha in the sanctuary of the temple 
at Gaya, India. 9. The Bodhisattva Samantabhaifra and five of the 
Ten Groat Disciples of Snkyamuni Buddha, a Japanese painting 
nf Kamakura Dcriod. 13th century. 10. Colossal oronze Amita 









BUDDEUS—BUDDHA 


325 


BUDDEUS, JOHANN FRANZ (i667-.7.’9), German Lu- 

theran divine, was born on June 25, 1667, at Anklam, Ponicrania, 
where his father was pastor. He studied at Greif.swald and at 
Wittenberg, was appointed professor of Greek and Latin at Co¬ 
burg in 1O92, professor of moral philosophy at Halle in 1693, and 
in 1705 jjrofessor of theology at Jena. In 1715 he became Pri- 
marius of his faculty and member of the Consistory. He died at 
Gotha on Nov. 19, 1729. 

His princii)al works arc: Leipzig, allgemeincs hislomches Lexikon 
(l.eipzig, 170C) ff.) ; Historia Ecclesiastica Veleris Testumenli (4 vols., 
Halle, 1709); Elemenla Philosophiae Fracticae, Instrumentalh, et 
Theorcticae (3 vols., 1697) ; Selecia Juris Naturae et Gentium (Halle, 
1704) ; Miscellanea Sacra (3 vols., Jena, 1727) ; and Isagnge Jhstorico- 
Theologica ad Theologiatn Universam, singulasque ejiis partes (2 vols., 

1727). 

BUDDHA and BUDDHISM. Buddhism is the religion of the 
followers of Gautama Buddha, which formerly covered a large 
area in India, and is still widely spread in Ceylon, Burma, Siam, 
Cambodia, China and Japan. It arose in the Oth century 11.c., as 
an offshoot of the prevailing Hindu religion of north India, in 
what is now approximately Bihar, west of Bengal. There arc no 
historical records of this period, and our whole knowdedge rests 
upon (he religious documents of prebuddhistic Hinduism and on 
references in the Buddhist scriptures. Hinduism was then a poly¬ 
theistic system posses.sing collections of sacred books, the Vedas 
and Brahmanas. It had btam developed in the hands of the priests 
into an elaborate sacrificial and ritual system, to which was 
adapted (he social theory of caste (f/.v.), with the priestly caste 
of brahmins claiming primacy over (he rest. In (he Upanishads, 
the latest develoinnent of the Vedic literature, there had already 
api)eared the beginnings of a iiantheistic philosophy, which sought 
a single reality behind all individual gods, and aimed at salvation 
not in the i)erformance of ceremonies, but in the attainment of 
union with this reality. 

Buddhism was only one of the protests which appeared at this 
time against (he prevailing formalism. Ethically it .sought reform 
in rejecting the authority of the Vedas and in teaching an inde- 
[lendent morality, and i)hilosophically in denying any i)ermanent 
substratum in the world or in any of the gods of the Vedic pan¬ 
theon. Independently of all such theories it offered a way for the 
attainment of salvation, which was set forth as being the discovery 
of the founder. 

Authorities.—A large number of official documents exist as 
the Buddhist scriptures, purporting to record the exact teaching 
of the founder, but they all have been put into their present form 
after the split up of the community into sects. Only one of these 
collections now exists in completeness in any Indian language, the 
Canon of the Theravadins, “the school of the Elders,” in Pali, 
which still flourishes in Ceylon and further India. It owes its 
preservation to the fact that it was introduced into Ceylon by 
Buddhist missionaries in the 3rd century n.c. Thence it spread to 
Burma and Siam. It is held to have been reduced to writing in 
Ceylon, early in the ist century a.d. Variant forms of the Canon, 
as it existed in other schools, are known from Chinese transla¬ 
tions, and the chief divergences from the Pali collection appear to 
be not doctrinal, but due to the fact that the records were pre¬ 
served for centuries by memorizing, and that differences of ar¬ 
rangement and tradition arose inevitably between widely sepa¬ 
rated communities of monks. It is certain from the Pali that 
there were various sects, which all appealed to the same authori¬ 
tative records. 

In all the older schools the Canon c.xists in a threefold division, 
the Tri-pit aka, “the threefold basket.” This consists of (i) the 
V^inaya-pitaka, a collection of the 227 rules of di.scipline (vinaya) 
binding on the monks. The four most fundamental of these rules, 
violation of which involved expulsion from the Order, are those 
which forbid unchastity, theft, taking life or inciting to suicide, 
and making a false claim to supernormal powers. A second set of 
rules follows dealing with the organization of the several com¬ 
munities, and a commentary now reckoned as canonical accom¬ 
panies the whole. (2) The most important section for doctrine 
(d/inmma) is the Suttn-pitaka, arranged in five collections of 
suttas or discourses called Nikayas, or in some schools Agamas. 


The first four Nikayas are common to all the older schools. They 
consist chietly of discourses attributed to the Buddha, but among 
them are included poems, legends, dialogues, and commentaries, 
and a number of them are ascribed to disciples. They are classi¬ 
fied not according to any doctrinal principle, but chiefiy with a 
view to convenience in their being learnt by heart. The first two, 
the Digha-nikaya “collection of long suttas.” and the Majjhima- 
nikCiya, “collection of middling long suttas,” are arranged accord¬ 
ing to length, and subdivided with 
a slight reference to subject- 
matter. The third, the Samyntta- 
iiikdya, “collection ot connected 
suttas,” is arranged in groups ac¬ 
cording as they are addressed to 
(I'rtain classc's ot peo|)le or indi¬ 
viduals. In the fourth, the 
iara-nikdya, the arrangi'ment is 
numerical, as (he Nikuya begins 
W’ith a list of indivitlual things, 
which is followed by lists of t^airs, 
of threes, etc., uti to groups of 11 
things. The fifth, (he Khuddaka- 
nikdya, “collection of minor 
works,” is not recognized by all 
schools, but some of the contents 
arc verv old, and much (d it 

A BUDDHIST PRIEST ATTENDED BY in SChOols which clo Ilot 

HIS ACOLYTE posscss thc Nikava as a whole. In 

the Piili Canon it consists of 15 works, and among the most im- 
l)ortan( items arc (he Dhavnnapada, “words of the Doitrine,” a 
collection of 423 verses, the Sutta-nipdta, five books of suttas in 
verse, which also contains imjwrlant legendary material, the Jdtaka 
{ij.v.), stories of the Buddha’s jirevious births, and (wo collections 
of verses attributed to disciples, the Tlirragat/id, “verses of eld¬ 
ers” and T here git hd, “verses of women elders.” (3) The third 
Pilaka, the Ahhidhamma (i/."’.). “higher doctrine,” deals chiefly 
with psychological ethics, and (onsists in the J‘ali ('anon of secen 
works. Similar, but so far as known, not identical w'orks existed 
in other schools. 

Chronology. Life of the Founder.—The Canon itself con¬ 
tains no chronological dat:i. The basis of the usual computation 
is found in the Dipavamsa, a Pfili chronicle of the 4th century 
A.D., which gives a list of Indian (Magadha) kings from the time 
of the Buddha dowm to Asoka, king of Magadha in thc 3rd cen¬ 
tury ij.c. It is from this list that the date 544 n.c. has been fixed 
by the Ceylon Buddhists as thc date of the Buddha’s death, but 
the chronicle contains another date—218 as the number of years 
elajised after (he Buddha’s death, at (he time when Asoka was 
consecrated king. This according to Geiger’s calculation gives 
the more probable date 483 n.c., and the calculations of other 
scholars differ by only a few years. Internal evidence (references 
to Hindu mythology, to the rival system of Jainism, and to ]joliti- 
cal conditions) also indiiates a period not later than the 5th cen¬ 
tury n.c. The dates recorded by the Buddhists of Tibet and 
China differ widely from this and from one another, and seem 
to indicate (hat no real tradition has survived in (ho.se schools. 

Except for isolated incidents the life of the Buddha is found 
only in po.st-canonical works and in works of Sanskrit schools.' 
They all agree that he was the son of a king of (he Sakyas (Sak- 
yas), a people of the warrior caste settled near the Himalayas 
and north of thc Kosala kingdom, who claimed to belong (o the 
Gautama dan (hence his dan name of Gautama); (hat as it had 
been prophesied at his conception that he would renounce thc 
world on seeing a sick man, an old man, and a corpse, he was 
brought up in luxury, but left his home at the age of 29, and 
after six years of effort attained enlightenment under a tree (see 
Bo-tree) at Gaya in Magadha (hence his title Buddha, “the en¬ 
lightened”); that he then formed an Order of monks, to which 
during his lifetime an Order of nuns was added, and spent the rest 

*Thc most important are thc Pali introduction to the Jataka (see 
Jataka), Tibetan tran.slation.s from thc San.skrit collected in Rock- 
iiiH’s Lije of the Buddha, and in San.skrit the Lalita-vistara. 
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of his life as a wanderer preaching his newly discovered doctrin 
{(Ihatnina) not only to the monks but to the laity generally, an* 
died at the age of Ho. 

The legend of Buddha’s early life has been explained by Sena 
and Kern as mythology—the historicizing of ancient mythologica 
beliefs concerning astronomical and other natural phenomena, 
But even the.se .scholars admitted the historical existence of th 
Buddha, and merely sought to explain the stories concerning hir 
according to mythological theories. Their theories are not no^ 
generally accepted, but it is evidently impossible to delermin 
what exact amount of fact there may be in an uncorroboratei 
legend teeming with miracles, which reders entin-ly to a prehistori 
period. For the end of the Buddha’s life we have an account in th* 
Canon of several schools, the Mnhii-ptirinibbana-sntta. Although 
not a contemporary record, it was evidently compiled when thi 
locality of the events was known, and when the sacred sites wer* 
fdace.s of pilgrimage. I’rzyluski, who has analy.sed the recensions 
of thi.s sutta j)re.ser\’e(l in Chine.se and Tibetan translations, dis¬ 
credits the view th.it the I’ali represent the most primitive account 
Journ. Asiatiqur, 19rH, 1919). 

Doctrines.—In the Canon occurs a sutta which is traditionally 
believed to be the first exposition of the doc trine, preached by the 
Buddha when he began his mission at Benares, the Dhammacakka- 
pavattiuia-sutta, “the sutta of turning the wheel of the doctrine.” 
It has remained even in the latest schools an exposition of the fun¬ 
damental teaching rc.*garding the goal of the disciple and the condi¬ 
tions for attaining it, even when in some cases it has been overlaid 
by additional dogmas. 

I’he sutta is a*.ldre.s.sed to “him w'ho has gone forth from the 
world” in the coin'iction that worblly life cannot give final happi¬ 
ness. and it repudiates two extremes which he ought not to follow 
—(he prolitless life* of indulgence in sensual pleasure, and the 
eciually profitless way of self-torture. The Middle; Way, which 
“conduces to enlighteminent and Nirvana,” has been won by (he 
Tathagala (the Buddha), and enlightenment consists in the knowl¬ 
edge of the four Truths. The first Truth is the noble (ruth of 
pain: “birth is pain, old age is pain, sickness is pain, death is 
pain ... in .short the five aggregates of grasping are pain.” The 
second is (he noble truth of the cause of jiain. and this is (he 
craving (taulid, thirst) (h.it leads (0 rebirth, “the craving of the 
passions, the craving for (continued) existence, the craving for 
non-existence.” The third is the noble truth of the cessation of 
fiain, consisting in “the remaindcrlc-ss ccs.sation of craving, its 
abandonment and rejection, emancipation, and frec'dom from .sup¬ 
port.” These are the three truths knowledge of which constitutes 
the state of the arhat, the perfected disciple who has reached the 
goal of the cessation of iiain. I'he fourth Truth consists in the 
actual means of arriving at these truths, the Noble Eightfold 
Bath: “right views, right intention, right speech, right action, 
right livelihood, right effort, right mindfulness, right concentra¬ 
tion.” This descrijition of the Path covers the whole training of the 
disciple, and its significance is best seen from the %vay in which 
it is developed in the suttas. It includes a theoretical part (right 
views), a system of ethical practice, and a method of mental 
training expressed in right effort, mindfulness and concentration. 

Positively the only right views required an; the four Truths, 
but from the first Buddhism stood in opposition to rival systems, 
and thus was compelled to take up a definite attitude on various 
points. Against both Hinduism and Jainism it denied a perma¬ 
nent self (fitnum), and it analysed the individual into five groups 
of elements, which arc referred to in the first sermon as the five 
aggregates of grasping (body, feelings, perception, mental ele¬ 
ments, consciousness). This analysis, as well as the u.sual analysis 
into mind and body (ndma-rupa), is merely a description of fact.s. 
But Buddhism is peculiar in going further and denying that there 
is anything beyond these elements as constituting the individual, 
and this attitude has always been one of the most xmlnerable 
points of the system. It met with attacks from the defenders of 
the dtmnn theory', and it was troubled by the development of 
heretical views among its own members, who sometimes attempted j 
to fmcl a principle W'hich would explain why an individual exists at | 
all. 'The doctrine of non-self is from another pwint of view the | 


doctrine of the impermanence of compound things, and in this 
form it was‘applied to all existent beings including the gods, who 
wt;re held to be liable to the effects of karma and transmigration. 
On the other hand Buddhism sided with Hinduism in its opposi¬ 
tion to the sceptical doctrine of the annihilation of the individual 
at death (ucchedavada), and it accepted the doctrine of transmi¬ 
gration. The individual transmigrates until the aggregates that 
compo.se him are finally disintegrated with the ces.sation of craving. 

Four questions are recorded which it was held that the Buddha 
had refused to an.swer. Thc.se are, whether the universe is eternal 
or not, whether it is finite or not, whether life is the same as the 
body, and whether one who is emancipated (a Tathagata) exists 
after death. Thc.se are the undetermined questions, and the fact 
that they were left unanswered has led to the system being called 
agnostic. The last question is important with regard to the mean¬ 
ing of Nirvana. Nirvana, “blowing out,” is the extinction of 
craving or pa.ssion, which is reached when the disciple attains the 
knowledge of the Truths and is emancipated. This state may be 
reached during lifetime, and it is affirmed quite explicitly in (he 
Ourth undetermined question, that the Buddha has not explained 
whether one who is thus emancipated exists after death. Never- 
heless modern scholars have attemyited to guess. Oldcnberg once 
nferred that the Buddha knew (hat final annihilation of the indi- 
.’idual was the logical result of his teaching, but that he did not 
wish to discourage disciples by saying so. Later on Oldenberg 
lield that there are traces which indicate a belief in an absolute 
IS highest aim, “a universal being stretching infinitely far beyond 
he limits of the individual.” But Oldenherg's change of view 
ihows how jirccarioLis the evidence is, Whatec'er may have been 
n the mind of Buddha, there is no doubt that the recognized 
caching came to be that the answer had been left undetermined. 

I’he do( trine of (he origin of pain became formulated in 
he well-known Chain of Causation (paticca-samuppuda). This 
> a list of 12 causal stales of the individual, each of which is sup- 
)o,sed to determine the next: ignorance, mental elements, con- 
aou.sness, mind and body, the six senses, contact, feeling, crav- 
ig, becoming, birth, old age and death. Thi're have been many 
xplanations of this formula. The usual Buddhist interpretation 
las been well set forth by S. Z. Aung and Mrs. Rhys Davids 
Compendium of Philosophy, 1910) but as there are several 
ariant formulas in the Canon, it is imynissible to prove that the 
.)rm with 12 links is primitive, and no one has ever showm that it 
as any philosophical value among theories of cau.sation. 

The ethical teaching has a significance far beyond the actual 
ules impo.sed on the monks. For the Order the rules formed a 
■finitely ascetic system w’ith all the liabilities to corruption that 
cset such attemjits to reconstruct human nature. But the teach- 
ig concerning non-injury, forgiveness of enemies, and friendli- 
ess to all was a revelation of ethical ideals that went beyond any 
ystem. Ethics were further purified by the separation of moral 
ules from prescriptions of merely ritual significance. It w'as an 
tiormous stride forward in ethical theory to make motive the 
riterion of moral action, instead of judging goodness by the sum 
otal of good or had actions performed. 

This ethical reformation further resulted in moralizing the doc- 
rine of karma, w’hich. along with the doctrine of rebirth, had 
leen taken over from Hinduism. Karma (q.v.) no longer meant 
due number of sacrifices and gifts to brahmins. It is true that 
he thought of retribution implied in karma does not supply the 
ighest motive for moral action, but at least it was to moral 
ction that the theory was definitely applied, not to mere ritual- 
,m, and the theory that every action received its punishment or 
.'Ward could be made plausible when several lives were allowed 
or retribution to take place. 

The chief end of the disciple being not morality but knowledge, 
he practice of the Ffighlfold Path culminated in concentration or 
iv.stic meditation (samddhi). Concentration is essentially the 
ame as the Hindu practice of Yoga, and it holds such a promi- 
icnt place in the early suttas that Senart has described Bucldhism 
as a branch of the Yoga system. It consists in fixing the attention 
on one chosen point or subject, so that the mind passes through 
different stages of absorption or self-hypnotization (trance). In the 
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older suttas only four stages of trance (jhdna or dhydna) are de¬ 
scribed. Later on four or sometimes five stages called attainments 
are added, and in post-canonical works, especially Ruddhaghosa’s 
Way of Purity, the methods and subjects of meditation have been 
much elaborated. In modern Pali Rutldhism they have largely 
fallen into disuse, but in China and Japan the developments that 
took place in Sanskrit Buddhism have been preserved and even 
extended. The practice of concentration is probably prebuddhistic, 
and in Buddhism it appears to have been employed from the very 
first, but it is impossible to ascertain how much may have been 
borrowed from orthodox Yoga, as all the documents of this sys¬ 
tem belong to a later period. 

The Eightfold Path is essentially a course of training, and in 
order to carry it out fully and extinguish craving the abandon¬ 
ment of a household life is essential. This career is expressed in 
the organization of the Sangha, the assembly or Order of monks. 
The rules of the Order, which are essentially the same in all the 
older sects, have been subject to additions, but two of the most 
important ceremonies are no doubt primitive, the assembly of 
uposafha, at which the Pdtimokkha, the li.st of offences given in 
the Vinaya, was recited each fortnight and confession of any in¬ 
fringement required, and secondly the practice of Retreat (vassa), 
during the three months of the rainy season, when travelling was 
forbidden. The elaborate rules for admission of members, the 
internal regulations of the monasteries, and discipline, will be 
found in the second part of the Vinaya, and have been translated 
in Vhiaya Texts. 

Since the publication of the texts of the Pali Canon there has 
been agreement on main points concerning the doctrine which they 
set forth. We know that already in the 3rd century n.c. there 
were other schools, and we know something of their tenets, but 
the differences so far were on minor points, and it is unlikely 
that the canonical texts diverged seriously. But in recent years 
it has become more clearly recognized that the Pali Canon cannot 
be taken to be the doctrine in its primitive form. As it stands it 
is only the doctrine as it had become formulated in one school 
two centuries later. Hence there have been attempts to recon¬ 
struct the supi)osed primitive teaching of the founder. It is the 
view of Prof, de la Vallee Poussin that besides the official doctrine 
contained in the Scriptures there was a popular Buddhism, which 
soon made a god of the Buddha. Such a development among the 
laity is very probable, and it may be one of the factors that con- 
tributtai to later Mahayana developments. According to Mrs. 
Rhys Da\ids the denial of the atman, which is so much reiterated 
in the Canon, was not original, nor was the system primarily a 
monastic institution as we find it in the Vinaya. Dr. Paul Dahike 
still finds that the pure Buddha-word is (hat which is laid down 
in the Pali Canon. On these still disputed questions the works 
mentioned below must be consulted. 

Later History.—The Chronicles record three councils, the 
first immediately after the Buddha's death (483 b.c.), at which 
the Scriptures, the Dhamma (Sutta) and Vinaya, were recited, 
the second a century later, when ten violations of monastic dis¬ 
cipline were condemned and the first schism occurred, and the 
third in the reign of A.soka (247 b.c.). Although it is probable 
that the three councils were actually held, nothing proj^erly his¬ 
torical is known about them. It is significant that while in San¬ 
skrit works there are frequent references to Asoka, there is no 
mention of him in the Pali Canon. This makes it probable that 
in the Pali we possess the Canon as it was already settled in the 
time of Asoka. In the inscriptions of Asoka we have evidence of 
his support of the doctrine and of its spread over India, f'rom 
the chronicles we learn that in Asoka’s reign the doctrine was 
introduced by his son Mahinda into Ceylon. 

The further history of the Theravadins is confined to Ceylon, 
and does not show any development in doctrine. For the later 
history of Buddhism in India the first authorities are the accounts 
of the Chinese pilgrims, chiefly Fa Hien in the 4th century and 
Hiuen Tsiang in the 7th. They found that Buddhism had ex¬ 
tended into Central Asia, and they speak of the 18 schools as j 
Still existing in India, but they also refer to two great divisions, | 
the Great and Little Vehicle. The Great Vehicle is the Mahayana, 


the new’ development of doctrine which showed itself from the 
ist century, and which stigmatizes the older schools as Hinayana, 
“low' vehicle.” (F'or this develoimient see Mahayana. ) From 
Hiuen T.siang we get a glimpse of the great imi>orlance of .'schools 
not recognized by (he Theravada. Kanishka. the Saka king of 
Gandhara in the ist century, being displeased at (he contradictory 
teachings of various schools, caused a general council to be held. 
This council not only arranged the three Pitakas, but is also held 
to have composed commentaries thereon. The .San.skril schools 
reckon it as the third general council, and ignore the Council of 
Patna, W'hich for the Theravada is the third. 

The cause of the decline of Buddhism in India has been sup¬ 
posed to be persecution. There i.s no real evidence for this, though 
there is one passage in w'hich persecution is as.serted. An examina¬ 
tion of the latest Buddhist works makes it clear that the system 
gradually a[)proximated to the surrounding Hinduism. The Bud¬ 
dhas were multiplied and divinized. Bodhisattvas were exalted 
and worshipped as the givers of merit, anti femah' consorts were 
attributed to them, so that (hey became indistinguishable e.xcept 
in name from the manifestations of Siva and Krishna. 

Modern Research.—The striking archeological discoveries of 
the last century have both confirmed and added to our knowledge, 
chiefly concerning the period of the great extension of the religion 
under Asoka. First among these come (he inscriittions on rocks 
and pillars put up by Asoka after his conversion. The legend 
of his pilgrimage to the birthplace of Buddha in the Lumbini 
garden is borne out by the discovery in 1 SqO of a pillar within 
the borders of Nejtal which he caused to Ite set up in record of 
his visit. Another pillar, found the year before in the .same region, 
records his visit to the stupa of Konilgamana, a previous Buddha. 
But (he most surprising find was made in iSqS by \V. Pe|tpe, 
who discovered near the Ncp:il border a .slui>a containing five 
ve.ssels. One of these was a stone vase w’ith a circular inscrip¬ 
tion in verse and in letters of the Asokan period, and containing 
fragments of bone, and other relics. The translation by Prof. 
Liiders (modified owing to the revised order in which it is to be 
read) is; “Of the. brothers Sukiti, jointly with their sisters, with 
their sons and their wives, this (is the) receptacle of the relies 
of Jhiddha, the holy one, of the Sakyas.” Owing to a n)islrans- 
lation it was once held to be the share of the relics given to the 
Sakyas after the cremation of Buddha’s body. But this deposit 
was evidently made by a single family, and it is not likely to be 
earlier than the age of Asoka. Other relics of a still later date 
have since been found in north-w’cst India. The discovery of 
Buddhi.st remains in Chinese Turkestan through the expeditions 
of Sir Aurel Stein and von Le Coq has shown the wide spread of 
Buddhi.sm in Central Asia among peoples and in languages that 
have now disa]')peared. But they belong entirely to post-Christian 
times, and chiefly throw light on the latest stages of Buddhi.sm. 

Brni.iooKAi'i/Y.— 7 >.v/,v; The Pali Te.xt Society ha.s is.sued the Sutla- 
pilaka (except .futfikti) and Ahhidhamma (.see Jataka, AnnimrAM ma) ; 
Vinaya, cd. Oldcnbcrc' (1X79-83); for Sanskrit and Mahayana works 
sre Mahayana. Traudations: Rhys Davicl.s and Oldenbrrg, Vinaya 
Texts (1H81-K5); Max Miillor, Dhammapada, and V. Kau.slidll, Snlta- 
nipala (1881); Rhys Davids, Questions of Kinf^ Milinda (i890-<)4) ; 
all the abf»ve in the .Sacred Books of the. East; Rhy.s Davifl.s and Mrs. 
Rhys Davids, Dialof^ucs of the Buddha (1899-1921) ; Lord Chalmers, 
Further Dialogues (Majjhima Nikdya) (19207) ; Mrs. Rhys Davids, 
The. Book of the Kindred Sayings, etc.; vol. i. ff,, 1918 ff.; Mrs. Rhys 
D,avids, Psalms of the Early Buddhists {Thera- and Therigdiha) 
(1909-13). Monographs, etc.: Rhys Davids, Buddhism (1877, etc.); 
H. OldenberK, Buddha, sein Lehen, seine Lrhre, 8th and 9th ed. 
(1921) ; II. Kcm, Manual of Indian Buddhism (1896) ; Rhys Davids, 
American Lectures, Buddhism (1896); E. J. Thomas, The Life of 
Buddha (1927); E. Windisch, Mara nnd Buddha (Leipzig, 1895); 
Rhys Davids, Buddhist India (1903); Fk Windcsch, Buddha's Cehurt 
(1909) ; H. F. Hackmann, Buddhism as a religion (1910) ; Mrs. Rhys 
Davids, Buddhism (1912) ; A. B. Keith, Buddhist Philosophy (1923) ; 
Mrs. Rhys Davids, Buddhist Psychology, 2nd ed. (1924); L. de la 
Vallee Poussin, Nirvana (1926) and La morale bouddhique (1927); 
T. Sicherbatsky, The Conception of Buddhist Nirvana (1927); P. 
Dahike, Buddhism and its place, in the menial life of mankind (1927). 

(E. J. T.) 

BUDDHIST LAW: vc e India.v Law. 

BUDE (Budaeus), GUILLAUME (i4(j7-i 540), French 
scholar, was born at Paris, The work w'hich gained him greatest 
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reputation was his Dr Jvw rf Purtihns (1514;, a treali>e on 
.iiicient coins and nicasures. He was held in hij;h esteem by 
I raruis I, who was persuaded by him, and by Jean du Hcllay. 
f)isho[) of Xarbonne, lo found the Collegium 'J'rilingue, after- 
wanJs the Collri'c de I rarne anrl the liljrars' at h()nfainel)lcau, 
whi(h wa-i removed lf> fans and was (jjc oriijin of (he iJiblio- 
tfie(|ue Nationale. He also induceil I raiuis to refrain from j)ro- j 
hibitinK printinj^ in I rame, which had f)Ofn advised by the Sor- I 
bonne in i.s'.pf He was SL-nl f)y laajis Xll to Rome as am- ! 
ba.ssadoi lo Lecj X, and in 1was appointed mni/rr drs 
riijiictrs and was several tinwss pri-\ot drs nmriinmds. 

bude was also the auth(<r ol Ajui'iiationrs in ,VA 71 '. lihros 
Pnndrdarum (isoS), which had a threat influent e on the study 
ol R<»nian law, and cd ( oNiwrntani Imu^utir (.irarcar ( arj 

extensive tolletlion of If.xu ok'raphit al notes, vvliitfi contributed 
threat Iv to the stnciv- ol (ireek literature in I-ranee, lie corre¬ 
sponded with tlie most learned men cif In^ time, amorii^st them 
Jvrasmus arei '1 honias More. He was su.'{>ecied of leanini^s towards 
('alvinisiii (llliet works of his are. Dr (15^0): Dr 

Transitu Ilrllrnismi ad Citrishanisninni (is.UH H'ld Dr I'lnsti- 
ttitiun du Trincr (pub. is-p; 1. 

Srr la- Roy, I't/a (T Htidari fiS4o); Kcbitte, (T T>udc rrstauratrur 
drs iHudes loc'c^/zo s ru J'rtim r (1X4!);; Iv clc- Untie, l /c dr (i. Hudr 
(isK.ji, who reliite- the idea ol liis ancestor’s protest.mt view.s, 
H'Ho/ic i, l.<i Matson dr I’liolr; I. Helarnelle, htudrs .snr I'humanisntr 
fratojiis (ic^o*/); Hrprrtiiirr anal vtiifitr it < hnaiid'iyjfiur dr la ronrs- 
pondanrr ilr (, Undr (ojoyi, J. I',. Sanclvs, Ilisloiv of Classintl 
Si hidarslup (OiOH), vol, ii. jip. 170 17a, with hihliov'raphv ; j. IMatlanJ, 
(iuillauivr Hiidr (icp*^). 

BUDE, a small .s(-aport and walerinit jilate of (’’ornwall. Knj?- 
land, on (he north ccj.ist at (he mouth of the river fUide. With (he 
markt't town of .'str.itton, 1 •, mi. iidand |o the e.asf it forms the 
urban district ot Hude-Stralton, with a itc^pul.ation (icypSt of 
.( .psci- J'he t o.ist scenery in the iieirrhiiourhood is hue, espetially 
tovv.'irds (lie .south, where hiidi (lifts, with banded strata. w(Te 
broken into fantastic lonns b\' llu- waves. .M.any -hi[»s were 
w rec ked on the raeized reels whic h fririK'e their base. 'I'ln- harliour. 
slielieied by a bre.ckw,11er, will .admit vessels of ^00 tons .at hich 
water, ami (he river has been d.immed to form a ha'an for the 
can.d wliich tuns to l.aumesion. 'I'he staple trade* is (he ex[)or( 
of sand, which, beiiuj Incddv (harmed with i.irbonate of lime, is 
muih Used lor manuie. Itude is serv ed bv a br.im h of the South¬ 
ern railway Its onlv not.abh' buildiiu; is the laarlv' Ivncdish stvle 
parish (hunh. .Area ol tombined urban di.stiict (r 7 sipnii. 

BUDEJOVICE (or r.iDWiis), bohemia, ('/(‘c hoshavakia. 
iit the (.ontlueiu e of the Malse and the X'ltav a, vvhic h hc're bee onu's 
navirtable. I'ounded in the i.tth lenturv bv budivoj X'itkovec, it 
l.itcT bee,mm a rov.il city .and lumrecl l.ar^n-lv' in bohenii.in history 
(lurinK the* i5(h, i(tih and i;th lentiiric's, beinj:: granted many 
privilem's in return lor its .dleyrame to the roval cause. In 178.^ 
it became the s<-t' of .\ bishop .ind w.is IukIiIv (ierm.ani/ed, but (he 
{'/,('( h elenu tit im re.iscd r.ipidiv .ind now lorms sc'i of (he pop¬ 
ulation (ic)to .ppySS). 'The (own is noted lor its fme sr/uare 
surrounded by imposing arc .icled buildiims, the principal one beintr 
the town hall built in 1740 in Renaiss.uue stvle. It.s prosperitv' re- j 
suits troin the tact (h.a( it is tin* lommenial centre of southern 
bohemia, an import.ml railw.iv iumlton and a river port, with a 
varied di'velopnn'iit of rnanulac lures, notably ilay. timber and 
chemical products, beer, blacklead pencils and m.ichinerv. based 
in the m.iin upon local resources of li^jnite, iron and other raw 
materials (ierm.mv occupied the citv in Marcli icjto. 

BUDENNY, SIMEON MIKHAILEVICH (187O- ). 

Russian soldier, w.is bemn in >outhein Russi.i, the son of a farmer 
ot the C'ossack country. He entered (he Russian army in 1004 ■ 
and rcisc to be a noncommissionecl otTuer. In icn;, after the , 
revoliition, he was elected president of the divisional soviet of , 
the C.iucasian trc'ops He did not i'.nn the Communist party until ; 
tepo, but soon aftc't the bevinnim^ of the civil war found him¬ 
self in ccnitlict with tlu' whites and. with only a few friends and , 
relations, bedan to w.iite guerrilla w.irfare aKainsl (he Cossacks m 
the district. His forces increa-c’d and early in icp.s he joined the 
red arrnv' W’lth the nucleus of his own men he' oruani/ed the j 
red cavalry, am) aftir a r.ipid series of promotion- became com- | 


mander of the first cavalry army. In this capacity he took an 
I active part in the operations against Wrangel and in the Polish 
VV'ar (i(j20}. He became eventually chief of the red cavalry and 
was a member of the military revolutionary’ council of the soviet 
union. 

BUDGE, SIR ERNEST ALFRED WALLIS (1857- 

1(^34). English archaeologist, was liorn in Cornwall on July 27, 
1.S57 and educated at Christ’s college, Cambridge, w^here he be¬ 
came Assyrian scholar and Tyrwhitl Hebrew' scholar. In 1885 he 
beramc* keeper of the Egyptian and As.syrian antiquities in the 
Ifritish museum, and he conducted excavations at Assuan, at 
Cefiel barkal on the island of Meroe (the site of the capital of 
ancient Ethiopia), at Nineveh and Der in Mesopotamia (i888-8c)) 
and in the Sudan, when (he ancient monuments on the banks of 
the Nile were threatened with inundation by the raising of the 
Assuan dam. His long list ot publications includes; The Gods of 
/u'ypt (i(i03); The Egyptian Sudan ( U307); Tfir Nile (igio, 
ijth ed. iqiji; Literature oj the Ancient Egyptians (19147; By 
Nilr awl Tti’ris (1920). Me was knighted in 1020. 

BUDGELL, EUSTACE (1686-17377, English man of let- 
ler-, the setn ol Dr. (dlberl buclgcll, was born on .Aug. 19, 1686 at 
.St. 'Ihoinas, near Exeter. He matriculated in 1705 at Trinitv 
college, Oxford, and afterwards joined the Inner Temple, London. 
.Addi.-on. who was first cousin to his mother, befriended him, and. 
(Ill being appointed secrefarv' to Lord W'harton, lord lieutenant of 
Irel.uid. in 1710, took budgell with him as one of the clerks of 
his oltice. budgell took p;irt with Steele and .Addison in writing 
the 'latlrr. He was also a contributor to the Spectator and the 
ituardian —his jiapers being marked with an “X" in the Spectator 
and with an asterisk in the Guardian. He was subsccjuently made 
uncler.-c'crc'tary to Addison, chief secretary to the lords justices of 
Irel;ind and deputy clerk of the council, and became a member 
of I lie Irish p.irlianient. In 1717 he became accountant and con¬ 
troller gener.il of the revenue in Ireland, bul was removed from 
his post ot accountant general on ai count of a libellous pamphlet, 

1 In the year 1720 he lost fjo.ooo bv the South Sea scheme, 

! and ailcTvvards spent fs.ooo more in unsuccessful attempts to 
J get info parliament. lie* began to write pamphlets against the 
I ministry and pulilished ni.iiyv pnjiers in the Crajtsniau. In 1733 
; hc' .si.iried a wec-kly periodical called the; Bee, which he continued 
for more th.m 100 numbers, by the will of Matthew 'rindal, the 
deist, vvhcc dic'd in 1733. a legaev' of 2,000 guineas was left to 
budgc'll, but the bc'cjuest (which had. it was alleged, been inserted 
in the will by bucigc'll himself) was successfully disputed by Tin- 
(lal’s nephew and ncarc'st heir, Nicholas Tindal. Hence I’opc's 
line's in (he Epistlr to Dr. Arhufhtiot: 

T.c't bndgell charee Icivv (iruh Street on hi.s quill, 

•And write whate’er he pleased—c.vcept his will. 

The scandal ruined him. On Mav 4, 1737, after filling his [vockets 
witli stones, he took a boat at Somerset-stairs, and while the 
bo.il W.IS pa.s.sing under the* bridge threw himself into the river. 

On his desk was found a slip of paper with the words: “What 
('ato did. and Addison aiiprovecl, cannot be wrong. ' besides the 
works mentionc'd above, he wrote a translation (1714) of the 
Characters of Tfieophrastus. Hc' never married, but left a natural 
i d.'iughler, Anne Eustace, who became an actress at Drury Lane. 
See (jil)bc'i’s Lives oj the Toe Is, vol. \ . 

BUDGERIGAR, a small parakeet. Melopsittacus umiulatus. 
inh.ihiting (hc greater part of Austr.dia, liv’ing on saltbush flats 
and eating gras.s seeds. Hocking and Hying far in quest of food 
and water. It nest^ m hollows in gum tree-, laying three or four 
eggs, which hatch i.i about 17 days, the young remaining in the 
nest about 31 days. It is also known as the grass parakeet, shell 
parakeet, zebra parakeet and Australian lovebird. It has upper 
parts mostly pale greenish-yellow, with transverse dark brown 
cre''cents; it- uneW parts, rump and upper tail coverts are bright 
green; the cheek patches and two central tail feathers are bright 
blue. If i.s now one of the commonest cage birds throughout the 
world. Mutations have produced olive-green, azure-blue, cobalt- 
blue. violet-blue, mauve-grav’. canary-yellow, white and blackish 
birds, as well as many other varieties, which have been preserved 
and cro.'isbred. resulting in several dozen type^. (,SVc Lovebird.) 
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Srr M.'irqui'ss ol Tavistock (H.W.S.R. Tavistock), Porrot\ and 
Parrot-likt' Birds in Aviculture (London, 1929); W. \\atmoulh, The 
Cult of the Bud^eri^ar (London, 19,^5) ; (Jessa Feyorabend, The 
Budgerigar or Shell Parakeet as a Talker (American Budgerigar so¬ 
ciety. Chicago, 194.0 ; Denys Weston, The Budgerigar in Captivity, 
ofh ed. (London). ((L F. Ss.) 

BUDGET. A budget is a balance sheet of estimated revenue 
and expenditure designed for financing the business of a future 
[leriod. 

In national finance the period is usually a year, called a finan¬ 
cial year. A shorter {leriod would not include a full round of 
seasons and harvests and would be unsuitable for purposes of 
comparison. A longer period would not only increa.se the difii- 
cult>' of forecasting, but would lessen the financial control of a 
re|)resentative assembly. For this reason, when Bismarck submit¬ 
ted a two >ears' budget for 1.SH3 and 1884 to the (ierman reichs- 
tag on the plea of saving lime and trouble, the budget for 1884 
was ignored by the rcichstag, which passed merely the i88.^ 
budget. Bismarck immediatedy {iresented the 1884 budget afresh, 
and the reichstag solemnly threw it out vote by vote. 

It will be seen that it is not sufficient to define a budget as an 
account, with Lord Buxton {Dictionary of Political Economy s. 
v. Budget) since accounts rest upon the basis of established fact, 
while a budget looks to the future; nor as “a plan for rai.sing rev¬ 
enue,” with Sir Hilton \'oung (The System of National EituDice), 
since revenue is only one side of a balance sheet. 'Fhe word is de¬ 
rived from the O.Fr. bongette, a little bag. The British chancellor 
of the excheejuer is still said to '‘oi)en” his budget, or receptacle 
of documents and accounts, when he makes his annual financial 
statement. 

The commencement of the financial year is determined mainly 
by parliamentary convenience. In England the date was at first 
Michaelmas day. Jan. 5 (okl Fhristmas day ) was adopted as the 
end of the financial year 1799-1800. 

In 1854, April 1 was made the beginning of the financial year 
by an act still in force. Since delay ;ind uncertainty are preju¬ 
dicial to business, the British chancellor of the excherjuer lays 
before the house of commons as soon as may be after Ai)ril j a 
statement giving the outturn of the i)revious financial year, as 
shoun b\' the exchetiuer {(/.v.) account at the Bank of Fingland. 
the estimated expenditure for (he new year, the estimateil reve¬ 
nue on the basis of existing (uxutkm and the changes, if any, 
which he proposes in order to balance the budget by reduction 
or increase of taxation. 

The budget speech is anxiously awaited by the taxi)ayer and is 
one of the most interesting events of the parliamentarj' session. 
\ot only do budget changes affect the pocket of the taxpayer, 
but the speech is often the occasion for announcing some new 
policy iinolving (as new’ policies are prone to do) additional 
expenditures for which i^rovision must be made. 

The budget system was first established in England, and has 
been followed with more or less variation in other countrie.s. 

It IS desirable that the unity of the Ijudgcd should be preserved 
by presenting the full estimates of revenue and expenditure in one 
mass and in one account. Some countries offend against this prin- 
ci[ile by dividing the budget into Iw'o parts—ordinary ancl ex- 
traordinar>'—and relegating to the latter exceptional or non¬ 
recurrent revenue and expenditure. This tends to laxity and the 
manipulaticm of the ordinary budget by the transfer of doubtful 
items to the extraordinary side, and weakens the incentive to deal 
at once with emergency expense. Sometimes additional budgets 
are annexed to the main budget, jtroviding aj)art for special .serv¬ 
ice's like posts, telegraphs, telephones, railways, etc. When such 
additions infringe the.unity of the budget they are to be depre¬ 
cated. 

No objection can be taken to them if they are merely appended 
for further informatiem, the gross figures appearing in the general 
budget. 

A trading company, desirous of concealing from its competi¬ 
tors its rate of profit, will not disclose its gro.ss trading profit in 
its balance .sheet, but cmly the net profit after deduction of ex¬ 
penses. There is no such excuse for net budgets. The taxpayer 
is entitled to a full and frank flisclosure of the purpose and 


amounts of public expenditure and of all scnirccs and amounts 
of receipts. His constitutional right is to accept or reject taxa¬ 
tion. 

It is sometimes asserted that the British budget fails to show 
the full amount of national receipts and expenses owing to the 
device of apf)ropriations in aid. Sums received by certain depart¬ 
ments as fees, prctceeds of sales of old stores, etc., are allowed to 
be u.scci by the departments in reduction of the amounts which 
would otherwise recjuire to be granted b>' ])arliament. 'Fhe)' m.iy 
thus appreciably reduce (he grants and the apparent total expendi¬ 
ture. 

As. how'cver, both gross and net totals are printed in the esti¬ 
mates. the full information is available to the student oi finance. 
If it should happen that the estimated receipts exi eed the esti¬ 
mated e-xfienditure. as ijt the case of the bankruptcy court, the 
mint, etc. the house of comnums reejuires a token or nominal vote 
to be presented for £10 or some other small amount, which brings 
(he W'hole operations of the department within the scrutiny of 
the house. 

With this exception the British budget is a gross and not .1 
net budget. 

THE BRITISH BUDGET 

Preparation.—It is a |)eculiar feature of British finance tliat 
no proposal which involves cx])enditure can be carried out without 
(he api)rovul of the treasury. 

During the financial year departments ai)proach the treasury 
with reejuests to .sanction additional expenditure, either forthwith 
or from .some future date. The treasury reejuires a reasoned 
statement to justify the propo.sals, and if it is not at first satisfied 
calls for further ex[)lanation.s. VVdien doubtful points ha\’e been 
cleared up, the treasury authorizes or refuses to accept the pro¬ 
posals in whole or in part. 

If additional e.xpenditure is agreed ujton (he dec ision is referred 
to (he estimate clerk to note. 

On Oct. I. (he treasury sends a circular to the civil service and 
rtwenue departments reciuesting them to prepare and forward 
their estimate.s of expenditure for the next financial yt'ar. These 
estimates are checked by the estimate clerk against hi'' record of 
the accumulated authorizations and he c;dls attention to an>’ 
changes for which no treasury authoril}’ has been giveiy or jyoints 
out that some necessary procision has been omitted He com¬ 
pares the estimates item b> item, with those of previous years. 
An item may have been increased by some temporary emergency 
in the past and watchfulness is reejuired to see th.at it is not con¬ 
tinued on the .same basis when the emergency is over. When for 
some time (he actual expenditure has fallen considerabl)- below 
the provision for specific items, pressure is applied for closer esti¬ 
mating. 

A rise in the jiurchasing [)ower of monc'y will justify the esti¬ 
mate clerk in looking for lower estimate.s for stores and male- 
ritils. 

Intelligent scrutiny of (his kind has often proved extremely 
effective. But while economy must be considered, sufficiency must 
also be borne in mind. To frame unduly high estimates would 
weaken jyarliamenlary control, add to the difficulties ol the chan¬ 
cellor of the excheejuer. and result in an unnec essaril>' burdensome 
scheme of tinance. (.)n the other hand inadeejuate provision neces¬ 
sitates a further application to parliament and disturbs (he settle¬ 
ment made by the year’s budget. The estimates, ajyproved by (he 
treasury w'ith or without modification, are jiresented in detail to 
parliament. 

The fighting services (the army, navy and air force) are no ex¬ 
ceptions to the general rule (hat all exjrenditures must b(“ apj>rovcd 
by (he treasury, and the usual checks are applied throughout the 
year to such matters as pay and numbers of their civilian staff, 
etc. But the size of the forces, which governs the need for stores, 
uniforms, pay. rations, munitions and other chief heads of ex¬ 
pense, i.s a matter of high policy settled in consultation with the 
chancellor and the cabinet. Technical requirements of the forces 
are obviously not susceptible to minute treasury critici.sm. The 
estimate clerk’s supervision is, in their case, little more than for- 
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mal. Each of the fighting arms is fjrovidecl with a high financial agree to the votes requin'd, as shown in the estimates, for the 
otiker whose duty it is to watch over financial interests within his service of each department. The committee of ways and means 
department. approves the issue from the exchequer of the moruy which is 

When all the eslimate.s are sanctioned, a summary of these sup- needed to make supply effective, 
ply charges, as they are called, is laid before the financial secre- The British “Budget Day.”—As soon as the committee of 
tary and the chancellor of the exchequer, An estimate is next supfily has voted a grant for the ensuing year, the committee of 
made of the consolidated fund charges, which are not voted annu- ways and means (i.c., the whole House) meets and the chancel- 
ally by the Hou.se ot t>)innions,but rest upon statutory foundations, lor lays iicfore it his budget projiosals on what is called the “Budget 
until parliament shall otherwise determine. Such charges are the Day.” He takes the opportunity to examine the tinancial situation 
intere.st and manaKement of the national debt, jiayrnents to the of the country as di.sdu.sed by the exchequer receipts and pay- 
road fund and to hu al authorities, the i ivil li.st (a life-annuity set- ments of the previous year, gives the reasons for any appreciable 
tied by parliament ujv)n the sovereign at his succession in return variation between estimates and results for that year, expounds 
for his surrender of the nmre valuable income from Crowm lands), the changes in the national debt, states the forecast for the cur- 
salaries and jieno'ons of the speaker of the House of Commons, rent year, and discloses his plans for Ijalancing the account. A 
the judges, ihe comptroller and auditor-general, and others whose white paper distributed just before his speech now enables him to 
inckpenderu e is shielded by depriving the Hou.se of an opportunity abridge the statistical part of his exposition, 'I'he final hakince- 
for crilit isin of their actions which would be given if their salaries sheet, after alterations i)roposed by the chancellor of the ex- 


were voted annually. Adding together the estimated supply charges 
and (onsolidaled Icirid charges we have tiu; total (‘xiienditure for 
wJiich [irovision must be made. 

It is now necessary to turn to the revenue side of the balance- 
shec‘t. The I'evenut' cle|)arlmerit,s—the customs and excise, the* in¬ 
land revenue and the |tosl office—furnish to the ehanccdlor their 
estimates of receipts on the e.xisting bnsi.s and on the basis of any 
changes which are proposed. In framing these estimates thev take 
account of the slate of trade*, the growth of pofiulation, and olhc'r 
disfurhiiig factors. Alter allowing for caratal transactions such as 
interest or jirincipal recc'ipis from loans, and miscc'llaneou.s re\'- 
(Miue. the chancellor is able to strike a balance of estimatecl surplus j 
or de/ic it, This will be modified by any c hanges approved by the 
cabinet in rc'Sfiecl of policy, and a fresh balanre-sheel is thus 
reached which may be adjusted on the revenue side by new taxc*s, 
iiK reased rales of old la.xes, lepeal or reduc tion of existing taxes. 
The final result should show a balance on the right .side, with due 
regard to coiiiingem u's not easily foresc*en. The chancellor is 
now in a position to lay his draft budget before the* cabinet and 
with their approval to unfold to the Hou.se of ('onimons Ihe meas¬ 
ure's which are proposed to meet the financial nec'ds of Ihe nation 
in the course c>f the year. In time's of iHaee he should pay his w^ay 
and It'ax'f* a sni.dl margin on the rigfit side, but not loo large a 
margin, or he* will be* firessc'd to reduce* the lnir(lc*n of taxation 
forthwith Lord (loscheii’s budgets w'ere at tacked by l.orcl l•‘ar- 
rer on the ground that surpluses w'ere ‘'manufaclun'd” by dc'lib- 
erale under-est im.il e of re*\’eiuie and o\'e'r-esl imale of ex])enditure. 
Snell a cliaige is more easily made than proved. If it wertc esfal)- 
lishe'd it would show that the (haticcllor w'.is unusually eour.igeous, 
confieieni of coniiniiane e in olfic e. rind rc'.idv to sacrifice* irnmc'dintc* 
|M)piilarit\’ loan uncertain future. 

Purliamcnt and the Budget.—As the control of the British | 
Treasury o\a*r the pre[t.iration of the estimates is peculiar to | 
(Ireat Brif.iiii, .‘'O is the' presentation of the l)iiciget to the It'gisl.a- [ 
turc*. In^te.id ot being canbodied torni.dly in a budget bill, as is | 
the case ill most countries of l-airope, where the whole scheme*. | 
of revenue* and c xix'ndiiurc* for the* >c*ar is submiftc'd for the* sanc¬ 
tion cq [Mili.iment, the* British budget i> merc'ly explained to the j 


chequer, in icja7-2S, was as follow's; 

Ks'li MATED RiViaVUE, ICyJ7-28 L.sjj.mai 
(.III thou.sand. of 


Tc)tal cu.stonis and e.xci.se 

Motor vehicle* ciutie.s 

E.st.'ctc. etc., duties 
.Sl.iriij):., 

l.anci tax, hou.M* duty and 
mineral iiglit i duty 
Income* la.x 
.Siijcer fax 


I. Con.solidated Jund servic* 
\atumal debt seia-iees: 
Interest, e tc. .105,000 
Sinking lund.s. t)5,000 


Road lurid 

Pasmeuts to local taxa¬ 
tion aecoimt.s, etc*. 
Paymc'nts for Northern 
Ireland residuarx* sli.uc 


F,\(('-s prot'il'. duty 

,<.000 

Gflier ron--()!id.iled 1 

1 inid 

CorfHiration profits lax 

.1,700 

.scrx'ic es 

,'■700 

'i'olal inland rex ciuic 

40.s,.Soo 

Total ( oiisohdated 

fund 

Tot;d rcccijct'' from l.ix*<*s 


.sei'v kis 

4 I .'.(jOO 

0()0,7.So 

IT. Sciiiplx' .services 

J’ostal service* 

.Gvioo 

.^|•mv \ ole-i 

41.5^5 

'lelegia|ili servii.e 

5 - 7 C>tJ 

Na\’y voles 

58,000 

Telephone .s<*rvice 

I y.otxj 

Air vote-. 

‘ 5 ,. 5,50 


Givil votes 


*^rot;it {lost ()fli{(‘ 

(>: ,000 

t'ustonis and exc i.^e 

and 

Crown lands 

1,050 

inland rex’enue vote 

s i;',oo7 

Kecci|)(s from sinidrx 


Post oliic c vole* 

.5 7.'At 

loans, » It , 

-,!.,SOO 



Mi n e lluneou.s; 


’J'otal .Miiipl.N .SCI vice.-; 

4 - 0 , 4 V 0 

Ordin.irv receipts 

50,500 


-- — 

Special rt‘cei[its . 

.’7,000 

'I'otal expi'iiditiire 

8,t P'PiO 

Total non tax revenue 

144.050 

Surplus 

M 40 

d'otal revenue 

8 .i 4 ,S 30 

Total 

S.14.S30 


ture. ln''te.id ot lic ing embodied torni.dly in a budget bill, as is | Imiiic'diately after the budget .sfieech the imdget resolutions are 
the case ill most countries of Ikirope, where the whole scheme*. | moved to give effect to the scheme of rc'venue proposed. For the 
of revenue* and exix'ndiiurc* for the* >c*ar is subniiftt*il for the* sain- most part taxes rest upon continuing statutes, but one direct tax 
tion cd [i.irliament, the* British budget i> merc'lv explainecl to the j (the income tax with its surtax) and one indirect tax (the lea 
House* (U (‘ommons b\' the budget speech. The* House is called j duty) arc* votc-cl for one year only in order to ensure that direct 
upon to :iuthori/e i»art of the* csiimaled cxjH'nditnrc—the supply and indirect ta.xafion arcc brought within the jnirview ot the House 


charges-- and to .issmit to .such changes in (he law as may be 
needed to gixe* c*ftecl to the revenue proposals of the Imdget. 

.^t the beginning of c*ach session the H(»use sets up tw’o great 
financial commitic'e.s—the committee of supply and (he commit¬ 
tee* of vvaxs and nic'.ins, K ich is a committee of the whole House. 


c'very year even though thc*re be no budget change's in resiiecl of 
them. 

The committee of su[)ply, to which the estimates of expenditure 


financial commitic'e.s—the committc'e of supply and (he commit- are referrc*d, can vcite the grant proposed to it, or reduce it, or 
lee of vvaxs and means, K ich is a committc'e of the whole House, reject it, but may neither increase it nor annex a condition to it 
sitting under a ili.airman instead of the Sjx'aker. A former clerk nor alter its destination. The House will only vote money on a 


(d the House. Sit Reginald I’algravc, says “(he exclusion of the 
King’s emissary and spy—tlieir spe.iker—was the sole motive why 


reunnmeiKlation fmm the Crown, signified through a niinistc'r. 
If it desires to incrcMse a vote this can only be done by a supplt*- 


the ('ommons elected to convert themselves into n conclave called ment.ary estimate, or by the withdraxval of the original estimate 


.'I committee, that thev might meet together as usual, but without 
his pre.seru c'.'’ The sjuMker is no longer, if he ever was, an cniis- 


and its replacement by a new one. .\s rejection or cxen reduction 
of a vote would bo a rebuff to the ministry and suggest want of 


sary and sjiy of the sovereign, but (lit* practice continues. It has ! confidence in the government, it would possibly lead to a general 
the advantage that in committee discussion is more informal and i election. It is therefore very exception.il for discussions in supply 
convf'rsational. since a membe r may spe.ik more Ilian once, to result in any change in the original estimates. When the com- 
Broadly sjx’aking. the business of the committee oi supply is to ! mitlee has approved a grant, it reports its resolution to the House 
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where the matter may be debated again with the speaker in the 
chair. If the House agrees with the committee’s resolution the 
estimate goes to the committee of ways and means whose task it is 
to approve the provision of the necessary funds. 

How the British Budget Becomes Law.—Upon the resolu¬ 
tion of the ways and means committee is based a consolidated 
fund bill to authorize the issue out of the consolidated fund of 
sums to meet the grants in supply. The lump sums so authorized 
may not exceed the total of the grants previously voted in supply, 
and more than one consolidated fund Act is passed in each session. 
At the end of the session the final Consolidated Fund (Appropria¬ 
tion) .Act completes the grants rccjuired, and earmarks or appro¬ 
priates to each service the money assigned to it in supply. 

From the committee of ways and means also springs the Finance 
Act which reimposes the annual ta.\es and makes any necessary 
changes in them or in taxation generally. After the pa.s.sing of 
these two measures the budget is not only a plan but a legalized 
plan. 

Twenty days before Aug. 5 arc allotted to the committee of 
supply for the consideration of the estimates, including days s{x*nt 
on the vote on account and procedure in ways and means, but the 
government may allow three extra days if it thinks hi. At the 
end of the allotted days all outstanding votes are “guillotined” or 
put to the vote wilhout discussion. V^otes on account are in (he 
nature of advances made to departments by special grant before 
there has been time to examine the estimates in detail in supply. 
As it is impossible for the committee of sujuily to consider all the 
estimates in the allotted time it is usual to allow the opposition 
to choose the order in which the votes shall be set. down for dis¬ 
cussion, 

The estimates committee, consisting of 15 members drawn from 
all parts of the Hou.se, was first appointed in igiS. It may ex¬ 
amine any estimate it chooses and .send for persons, i)apers and 
records, but may not question the ])oliry implied in the estimates. 
As policy to a large extent governs expenditure, and as the exami¬ 
nation comes after the estimate has been presented, the discussions 
of this committee, like those in supply, and for the same rea.sons, 
have little effect upon the financial profiosal.s of the year. The 
committee is jiurely advisory and the limitations under which it 
works deprive it of much practical intluencc. 

When departnienls find their grants insufficient they put for¬ 
ward supplementary estimates for further grants. Such estimates 
should alway.s be jealously scrutinized, and enquiry should be 
pressed why the contingencies were not foreseen and whether ex¬ 
penditure is .so urgent that it cannot be postponed till the next 
budget. The estimates, if justified, mu.st he pas.sed through all 
their stages in time for the ap[)ropriation bill in order to avoid 
an exee.s.s t)f expenditure over the grant—a fmaneial offence of the 
first magnitude. In cases where an excess has been incurred it is 
referred to a committee at the beginning of the next .session in 
order that it may be fully justified and an excess vote passed to 
regularise the proceeding. 

The finance bill and the con.solidated fund bills are .sent up to 
the House of Lords with a certificate by the .sjieaker that they 
are money bills. By the Parliament Act, iQii, if a money bill, as 
defined in that act, be sent to the Lords at least one month before 
the end of the session, and is not pas.sed by the Hou.se of Lords 
without amendment within one month, the bill shall, unless the 
House of Commons direct to the contrary, be presented to His 
Majesty and become an Act of Parliament on the royal assent 
being signified, notwithstanding that the House of Lords have not 
consented to the bill. . The speaker consults two senior members 
of the House of Commons before giving his certificate, though 
the act make.s his opinion sufficient. Complaint has been made 
that, as no one is infallible, the safeguard is not adequate, that a 
member of the House of Lords should be included in the panel, 
and that the statutory definition of a money bill needs amend¬ 
ment to ensure that far-reaching changes are not improperly with¬ 
drawn from the consideration of the Lords merely because they 
are incjctricably interwoven with financial pro^Ki.sals and not easy 
to distinguish. 

It will be seen that the budget, though theoretically the work 
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of parluimcnt, is dominated from start to finish by the executive 
government. The House of Commons accepts the estimates of 
e.xjienditure as presented. It discusses the finance bill, and may 
succeed in making amendments designed to remove doubts or 
obviate hard cases. But the chancellor of the exchequer, though 
W'illing to smooth the passage of the measure b>' ac( opting small 
changes, will use his majority if there is any serious menace to 
the revenue which he requires. The di.ssent of the Lords is, like 
the veto of the Crown, no longer oix;rativc as a check upon the 
settlement of the budget. 

Execution of the Budget.—A programme is one thing, its 
1‘xecution another. The House of Commons does not cease to con¬ 
cern itself with the budget proposals when they have received its 
assent, but is interested to see whether they work out accoriling 
to plan, and if not, why not. The collection of revemue and the 
expenfliture on public services are in the hands of olficinl.s whose 
operations are subject to control and audit on behalf of the 
House. The comptroller and auditor general, a high officer of 
parliament, appointed by the Crown and indeptuident of any de¬ 
partment, is required to make a test audit of the revenue re¬ 
ceipts. to audit the accounts of exiu-ndiiure of each dep.irtmcnt, 
and to report to parliament any irregularities or other matters of 
interest ari.sing out of (he accounts. He must see that any surplus 
of grant over expenditure is surrendered to the national debt 
commissioners for the old sinking fund. It is also his duty to 
authorize all is.sues of moneys out of the (‘.Yfhe(iiier and to take 
care that no such issues are made without parliamcntnr>' authority, 
His annual report is laid before the House and refern li to the 
public accounts tommillec, which summons before it the account¬ 
ing officers and oflicial.s of thii Treasury and other de])arlments 
for such explanations as it may desire, and reports its proceedings 
to the Hou.se. Any recommendations made by the luihlic accounts 
coinniittec arc communicated to the Treasury for considera¬ 
tion. 

The jHiblic accounts committee, like the estimates committee, 
is precluded from entering upon f|ueslions of policy, and it has 
often been urged that its control would be more effei tive in the 
interc'sts (»f economy if it were aided by an inspector-general, 
who.se function it wa'iild lie to investigate wasteful expenditure 
whcTcver it can be found. ILe estimates are framed upon a non¬ 
functional ba.sis, under such headings as salaries, travelling ex- 
[HMises, stores, etc. If they were set out on a rost-accounling 
ba.sis, comparison would be more revealing of lark of economy. 
An exj>eriment was made in this direction w'ith the army (esti¬ 
mates, but was abanclonecl after a short trial for rea.sons which, 
.so f.'ir as (h<‘y have been made public, are far from conv'iix'ing. 

There is in England no formal act of parliament to dose the 
accounts of the year. 'I’he exchccjiier account, ht'ing merely a 
ca.sh or pass-book account, is made up when the Bank of England 
clo.ses at 4 p.M. on March 31. The account audited by the comp¬ 
troller and auclitor general is the appropriation account. It in¬ 
cludes all orders for payment drawn on or before March 
whether or not they were cashed before April r. Three months 
in thcr case of civil de^rartments and six months in tlic case of 
the fighting services are allowed for the purpose of including all 
such tran.sactions. The totals of the appro{)riation account there¬ 
fore differ slightly from those of the exchequer account. It is the 
approfcriation account which i.s dealt with by the j)ublic accounts 
commillc'e, and when this account is closed any furlhc-r rece ipts or 
payments, whether proper to the pa.st or present year, arc in¬ 
cluded in the accounts of the year in which they are cncashc*d. 

In some countries the accounts arc kept open until all the re¬ 
ceipts and i)ayments [)rojK:r to the y(.*ar can be indiidcnl. This 
sometimes requires the accounts to be kept oixm for several 
years. The British system has the advantage of closing the ac¬ 
counts i>romf)tly, and with approximately clo.se results, outweigh¬ 
ing the adv'antages of the theoretically more exact method. 

The serious political, constitutional and financial changes 
brought about by the World War severely jolted the framework 
of the budgets of governments all the world over. Hut it must 
be emphasized that the essentials of a budget are few in number— 
(i.) an estimate of the expenditure required for di.scharging the 
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functions of the authority concerned, brought into relation with I members, which i.s a microcosm of the chamber, based on propor- 
tii.) an estimate of the revenues out of which the expenditure is tional representation of the party groups. This committee over- 
to be defrayed (iuring the budgetary j>eriod. It follows that j hauls both sides of the budget, sends for persons and papers, and 
assets and liabilities find no place in the budget except in so far reports to the full chamber a budget which often differs con- 
a.s they involve receijits and jiay'mcnts within that {period. A I sidcnihly from the original. It follows that the chamber dis- 
budgef does not afjord a picture of the financial condition of a | cusses, in practice, not the government proposals but the proposals 
government. It docs not show the total cost of governing a j of the finance committee. Such discus.sions may result in further 
country, since there may be subordinate local governments, or a changes. But no additions may be made to the estimates of ex- 
sujierior federal government as in Germany, the United States, j penditure unless they are simultaneously coupled with proposals 
Australia, Canada, India, South Africa, etc. The demarcation be- ' for raising an equivalent amount of additional revenue. No limit 
tween such varied authorities is determined by the law and custom is imposed upon the number of sittings or upon the speeches, 
of the constitution or by historical cire umstances. The budget settled by the chamber is sent to the Senate, which 

'I'he most fc'rlile source of fallacies in statistics is the compari- claims equal powers of revision, sets up its finance committee 
son ol (lissimil.'ir things as if thc-y were alike It would for e,xam- ■ and follows the same procc'dure as the chamber. Amendments 


pic- t)c- grossly misleading to compare- the cost of gov’ernment in a 
highly centralized kingdom, like Italy (where under the fascist 
regime only sanitary and social .servicc-s are left to local govern¬ 
ment ), with the federal budget of the United States, where 4S 
stale.s, largc-ly autonomous, with their own tax laws, include large 
cities, boroughs, urban and rural districts each with its own budget 
and financial systc-ni. rayments belwcrn these authorities arc in¬ 
extricably interwovc-n, and an addition of all their expenditures 
would include several items two or three times over. A budget 
may be accompanied by a mass of documents, accounts, financial 
memorand.i ami c'xplanalions dc-signed to .show (he tinancial situ¬ 
ation in its c-iilirety. from the* budget it.seif no more can be 
extracted than the limited information which it contains lor its 
limited purjio.se, 

BUDGETS OF OTHER COUNTRIES 

France. —T'he fmam iai year begins on Jan 1 'fhe budget con- 
.sists of several documents; 

(i.) 'J'he general budget. 'I'n this are appended "annexed” bud¬ 
gets for the national printing cdlice, the gunpowcic-r .service, the 
po.sls, telegraphs and telephones, the mint, the railways and .state- 
f.ictories in Alsac<--Lorraine. (he slate railways, the national sav¬ 
ings baiik.s, the naval invalidity fund and other special establi.sh- 
rric-nts. 

'fhe general budget is, in principle, a gross budget. But only the 
net .suri-ilus or net cletic it is c arried to tiu- general budget in the 
case of the printing olTice, the gunpowder .service, the posts, ti-le- 
graph.s and telephones, tfic mint and the railways and slate facto- 
ric-s in Alsacc-Uorraine. Any surplus or deheit of the national 
savings banks account i.s carried to its own rc-serve fund account. 

(ii ) Uost of armies of oc c up.it ion (exju-nses recoverable). 

(iii ) Ib-bt reclemiition fund. 

(iv ) Accounts of autonomous oflices attached to variou.s dc- 
p;irl ments. 

(V ) .^pec iaI 'fre-asury .'icc ounts, of which the chic-f are exjic-ncli- 
tnre- on slate- r.iilw.iy.-^. inlc-rest on advances by the Hank of I-'ranci', 
K-duction of ainoiinis adv.iiuecl liy the- Bank of l-r.iiuc-, p.iyment 
ol debt serN'ici- to Grc-at Britain and the United Stales, and ad¬ 
vances to foreign governments. 

Besides all these there is a spc'cial Treasury account of pay¬ 
ments by various powers in execution of the IV.ice treaties, to 
which .dl rt-par.Uictn recoveric-s are ereditecl. The recc-ipls are des¬ 
tined to cover the cost of .-irniies of oceupation, sums clue to war 
x'ictims, service of (he inter-Allied debt, and redemption of internal 
dehl. 

Each (iei>artnient is responsible fi>r the preparation of its own 
estimates, which are centralized (hut not controlled) by the min- 


j made in the Senate, cither by way of increase or reduction, are 
I S(-nt down to the chamber, which may accept, modify or reject 
I them. The budget is then returned to the Senate, .and in the last 
! resort differences are settled by conference or compromise, or 
, submission on one part or the other. 

The- minister of finance is charged with the duty of keeping 
the departments in funds, within the limits of the credits granted 
to e.ich of them, but he is not concerned with their use of such 
funds. The accounts of each department are, at the end of the- 
year, rendered to the ministry of finance, which .adds its own 
account and the accounts of receipts, and prejiares a general ac¬ 
count which is .sent to the drs comptes —a cjuasi-judicial and 
extra-parliamentary tribunal. This court examines all the docu¬ 
ments embraced by the accounts, but does not ex.aniine the ac- 
(ountants or officials concerned in administration. It draws up 
an annual report to the iirc.sident of the Republic, enumerating 
tin- priiHijial irregularitii-s it has found, and stating (he account¬ 
ing reforms it thinks desinible. Ministers are required to re|)ly 
to the criticisms of the court, whose observations and the replies 
are printt-fl and the whole is then presented to parliament. 

In (-ach chamber an accounts Lommittee is set ufi to examine 
the audited accounts. When the bill based upon their rejiorts Hoi 
(ic rP^lcmcut) is passed the accounts are clost-d No closed ac¬ 
count has been published for any yi-ar later (li.in igifi. 

The year i<>:!6 is the first year since the World War in which 
the closed account shows a balance of surplus on the general 
budget. 

Germany.— The financial year begins on .\pril i. 

The general budget is in principle a gross budget, including all 
[ receipts except those of certain iiublic undertakings, the posts, 
telegraphs and telephones, the railways, yirinting otiice, etc., .'ind 
such items as cost of sales by auction, surveys and agency fees. 
It is divided into two y)ar(s, g(-neral administration and war 
charges. These are again subdivided as follows;— 

General administration—(i.) ordinary revenui-; (ii.) ordinary 
ex{K'nditure in) reciirn-nt, {(>) non-n-current; (iii.) extraordinary 
revenue and exj)enditure 

War tharge.s—(i.) ortiin.iry re\’enue; (ii.) ordinary expendi¬ 
ture (u) recurrent, {b) non-rccurrent; (iii.) t-xtraorciinary revenue 
and expenditure 

Extraordinary expenses in the first part include investments and 
are so widely construed as to include the cost of building cruisers, 
while the extraordinary revenue comprises loans and receipts from 
capital sources, etc. The reparations payments (in fulfilment of 
I the Dawes plan) are regarded as extraordinary expenses in the 
budget of war charge.s. The corresponding revenue is derived by 
transfers from ordinary- revenue. 


istry of tin,nice, ,\ll revenue and all expenditure is voted for one ; Only net figures are shown in the general budget as regards pub- 
year only. No tMX(-,s are permanent. No charg(-s are laid upon a i lie undertakings mentioned above. Transfers are made from one 
consolicl.'ited fund. Ministers are forbidden to incur li.ibililies or budget to another and from one vote to another if the votes arc 
make payments for jiurposes not s|H-cified in the budget, to over- indejiendent. In certain special cases unsyient credits for non¬ 
spend 4 he credits granted to them, or to enter into commitments recurrent and extraordinary expenditure may be carried over to 
extending beyond the tinancial year, 'riie hands of the chamber another year. 

are thus entirely free every year Each minister is personally and j After the revolution of 1918 a new law of the constitution was 
pecuniarily rt-sponsible for any breach of financial regularity in | enacted on Aug. 11, 1919. This law is incomplete so far as bud- 
these ri‘sp<“i ts j getary procedure is concerned. To some extent former practice is 

The budget bill is presented to the Chamber of Deputies with- j still in use, and new- standing orders have made some modification, 
out a si>eech, and is referred to the finance committee of about .p ! but custom has not yet irystallized into a final shape. 
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The budget takes the form of a law, which, like all other laws, 
is voted by the Reichstag alone. The budget mu.'it be signed and 
published by the president of the Reich. It is prepared by the 
government, and after approwal by the cabinet is presented by the 
minister of finance to the Reichsrai, in which the governments of 
the states arc represented. The Reichsrat may adopt or amend the 
budget projio.sals, which are then communicated to the Reichstag 
with the comments of the cabinet. The Reichstag decides by a ma¬ 
jority upon any dillerence between the cabinet and the Reichsrat. 

The Reichstag refers the budgi-t to a standing budget committee 
and may redm e the estimates of exiK-nditure or increa.se them. But 
over any increase not jiroposed by the government the Reichsrat 
has a veto. Failing agreement the pn'sident of the Reich may 
order a referendum. 

So far as revenue is concerned further precautions against hasty 
legislation are taken All laws proposed must first die presented to 
the vote of the Reichsrat, but before new taxes arc proposed to the j 
Reichstag the Reichswirtschaftsrat or imperial economic council 
must also be consulted in advance. This ailvisory body of ex[)erts 
is non-political. Its duty is to sound a note of warning if financial 
proposals threaten to react unfavourably uiion the economic life 
of the nation. The Reichsrai has a suspensive veto on new taxes 
proposed by the Reic h.slag. If it ultimately rejects .such propo.sals. 
and if the president does not order a referendum the Reich.stag 
may tarry the law by a two-thirds majority over the head of the 
Reichsrat. No government may remain in office if it has lost the 
confulence of the Reithstag. 

The accounts are kept open till May lo, and are then closed 
ujion a cash basis of receipts and expenditure for the financial 
year. The audit court e.xerci.ses its control after expenditure' has 
taken jilace and reports to the minister of linance, who lays the 
reports and closed accounts bc-foro the l(^gi.^lature. The closed 
accounts for 19:5-26 were jiublished on I'eb. 3, ic;:;. 

'J'he rejiarafion payments under the Dawa-s plan (London Agree¬ 
ment of Aug. ic;:4) amount to iG.SO million gold marks in ic^:;- 
2S, and (henceforward 2,500 million yt-arly, subject to increase 
on a “pi'cisperity index” based on various factors of national 
capacity to jxiy. 

Italy.—'Phc' linaruial year begins on July 1. Bi-fore the end of 
January, the minister presents to the chamber the estimates i>re- 
paia'd by I lie various ministers embodied in a budget bill for (he 
ensuing yc-ar and jiroviding for any modifications, such as supple- 
nu-ntary c redils, jiroposed for the current financial year. 'I'he jirin- 
ciples of the unity of the budget and of gross liudgeting are ob¬ 
served, with the excejilion of an autonomous amortizaticn fund 
whic h has been created for the reduction of the war debts (o (Irc-at 
Brit.iin and the United .'stales. This fund is credited with the whole 
of the It.ilian share of reparation payments. Certain special funds 
and autonomous undertakings including railways are the subject 
of separate' accounts, apiiendc-d for information, the gross figures 
being includc'd in (he general budget. A certain elasticity is allowed 
for excess of e.xpenditure over the authorized grants in specified 1 
cases. 

There are two categories of budget accounts (a ) the authorita¬ 
tive account, including all the' revenue and exjionditurc Ic'gally due 
in the year, whether or not receic-ed within (he year; (h) (he ar¬ 
rears account, comprising all outstanding claims and lialiilities. A 
patrimonial account is also submitted, showing assets and liabilities 
of the State. Any surjilus on the budget accrues to the Treasury 
and is not carried forward lo the next budget. 

A p,iro account, publi.shed for information, is designed to dis¬ 
close “veiled” charges ujion the public which would not otherwise 
be disclosed in the accounts. Examples are the rent of Stale build¬ 
ings occupied by the St.ate for official {lurjioses, interest on State 
securities held by the State, taxes due on State i)ro|>erty. In all 
these cases the State is both debtor and creditor for equal amounts 
and no cash jiasses. 

The budget bill is laid before the Chamber of Deputies, which 
elects a budget committee of .56 members. Every dejmty may 
nominate 27 members. Those who receive less than one-eighth of 
the votes are struck out of the list. The committee u.sually con¬ 
sists of ex-ministers or other prominent deputies. It appoints sub- 
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committees and reports in writing to the chamber. The re.sult, as 
in France, is to recast the budget. The powers of the Senate arc 
so restricted that it is claimed that the Senate may only correct 
material errors due to .some oversight in the chamber. 

The audit court is ju'ciiliar lo li.ilv in so far as it exircises an¬ 
terior or [ireventive control, ovi'r (i ) ails and decn'i'.s entailing 
exjienditure. AH these must be registered by the court, which has 
the right to refuse registr.ition if they are judged (o be contrary 
to law, or, if not, to refer to j)arlianient the question of maintaining 
them; (ii ) ji.ay vouchers, whiih must be not only registered but 
akso indorsed by the court; and (iii.) the issue of Treasury bills. 
The audit court also exercises jiosterior control over (i.) reieijits, 

< ii.) cash tran.sactions and (iii.) (In' closi-d accounts. 

Australia. —The financial year begins on July 1. The budget 
estimates are presented to the House of Reini'sentatives by a 
.''Peech of the treasurer, and to the Senate on the same day by a 
sjieech of another minister; the jaroceclurc throughout, as in most 
of (he self governing parts of the empire, follows xa-ry i loscls' that 
of (he Briti.sh House of Common.s, 

'riie government receij^ls and exjienditure are shown in three 
distinct funds (a) consoliilated revenue, (b) loan, (r ) trust funds. 

The first is credited with all cash receijMs of real nvemu', but 
not receijits from loans, and debited with all exiicnditure lo be 
|)aid out of such revenue. The loan fund is credited with juoci'eds 
of loans and debited W'ith exjiendituri' to be nut b>' loans All 
jiroceeds of the sale of jirojierty jnirchased (or of work produiecl 
or i)aid for) out of the loan fund are credited to that fund. The 
(rust fund.s are tho.se admini.stered by the State outside the annual 
budget. Such are the invalid and old age jiension fuiul, the interest 
(Imjx'i'ial Covernincnl) and war jicnsions funds. H’he assets of 
these trust funds arc mainly iniMell.uu'ous receipts and budgetary 
grants. 

'I'he aciounts of thc.se tlnci' diN'isions of go\(’rninenl receipts 
and expenditure are so i losel>’ inlerwown that it is hardly possible 
to obtain a jnojier consiH'iliis of (lie finances of (he t'oninion- 
wealth without considering them ail. .\ny surjilus or deliiit on 
the aceounis is carried forward lo the next xear. 

,‘\s a jiroN'isional arrangement, sulisidii's are at jiri'senl jiaid by 
(he eeiilral government lo the states at thi' rate of 25 - j>er head 
jier annum. 

India. —The financial year begins on Ajiril 1, As (his is before 
the monsoon falls accurate forecast is made more difficult, and the 
('haml)crlain committee jirojiosed that (he date .should be altered 
to Oct. 1. The jirojio.sal lias not been adojitc'cl, 

'I'he (iovernment of India Act, Kim. introduced various con- 
stiiution.'d changi'S, one of wliii h makes each jirovimial govi'rn- 
ment re.sjionsible for its own finances. The Indian States are simi¬ 
larly resjtonsible. So f.ir as finance is concerned the Indian budget 
must be regarded as ;i feder.il liudgel. Section 25 of the .\ct rc- 
(juircs (hat “(he t'siimaN'd annual exjienditurc and revenue of the 
governor general in ( ouncil shall be laid in the form of a state¬ 
ment before both chambers of the Indian legislature in each 
year”; that “no jirojui.sal for the ajijirojirialion of any revenue or 
moneys for any laurjiose shall be made excejit on the recommenda¬ 
tion of the governor general’’; and that the Government's jiro- 
jtosal for the apjiropriation of revenue or moneys relating to: (I.) 
interest and sinking fund charges on loans. (II.) exju'iiditure of 
which (he amount is jiresc riln'd by or under any law, (III ) salaries 
and jK'nsions of persons appointed by or wdth the ajiiiroxal of His 
Majesty or by the secretary of state in Council, ( 1 \’.) salaries of 
chief rommissioners and judicial cornmis.sioncrs, and (V'.) cx- 
jx'udifure classified by the order of the governor general in ('oun- 
lil as (a) ecclesiastical, (b) jaolitical, (c) defence, shall not be 
submitted lo the vote of the Legislative Assemlily unless the gov¬ 
ernor general otherwise' directs. All proposals relating to headings 
of expenditure not specified above shall be submitted lo the vote 
of the Legislative Assembly in the form of demancF for grants. In 
eases, however, where the assembly refu.scs or reduc es the demands 
of the Government relative lo any matter which the governor 
general in Council deems essential to the disc harge of his resjionsi- 
bilities, il is ojien to him lo override the dec i.sion of the assembly 
and act as if the grant asked for had been assented to. 
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'I’hr p'Dcral h)UciKfT is flivirh-d into (wo parts; (a) r(‘v<-nue, and 
cxprrulimre char^od to revenue (mainly representinp; current rev- 
(*Mue and exp<*nditure); (/>) “receijits and disl)ursem<‘nts” (repre¬ 
sent iiu,' (apilal transudonse This part of the budget is often 
eallefi the "Ways and Means Ifudget.” 

In addition (here is a spec ial railway budget from which (he net 
surplus is transferred to the revenue side of (he gerceral l)udget. 
Ordy the net receijets iron) irrigation works are included. With 
these exceptions the budget is a gross budget. 

The biicigel i.'- |)r( ',enlc-ci to both < haniber.-^ at the .some time— 
to the Lc-gislative Assembly by the (inane lal member, anc] (o the 
(’ouncil c)f .St.ate by the fmam i.al secretary. After an interval of 
a week Icfr relleciion ;i clay or two is ;dlollec| for a gc-ncrral discus¬ 
sion in which cleiails are not to be brought forward. Next comc*- 
the voting of suitplies for whn h a niaximwin of i 3 days is allowc-d. 
1 he ('oiiiH il of Stale doi*s not am'-nd the appropriation bill, deal¬ 
ing w'iifi grants, but clisc usses in detail the tinanc e fiill, dealing with 
revenue-. About one h.ilf of tfie expenditure is non votable or 
permanent ddie executixe government of India is responsible, not 
tet the central legisi.iiue in India but to the Hritish parliamc'Ut. 
Ami finally the I'omtilution of Kjip is jirofesseclly expc-rirnental 
anc! t ran.^lt loiial. I c)r all these rc-asons tfu- rc-lations of financial 
authc>rit les are b\’ no means setth-d, and (lie- governor gc-neral has 
been obliged in rc-cc-nl ye.irs to certily the budget or legalize it by 
an act ol aiiihoritv without the- (oiisi'iif of (lie Ic-gisla 1 ure. 

'bhe acMiunts. kept on a ca>h basis, are c lo.-a-ci on Oct 10 . Any 
surplus on the revenue aic uunt is applic-d to (he rc-cliiclion of clelit 
uides.^ the (lovernmeiit and the- legislature otherwise cJelc'rmiiie. 

Iliiu.ioonAi'n\'- 'riu- Memmandnm on fhihlic' Emance, 

Clil. c.i, i- aied l)V the beagne ol Nations, (ienc-va, io.'7, de.Mribc-s 
the bnd;'elar\ a 4cm.', ol .-fi govci nmetifs. For a gc-neral dia iis-vion 
ol till- iih|cct sir K .SliMiirn, l.r lUnly.i't (.Anii-riran translaticm. !)>' 
I’la.oti Li, )'u-;i , "Btiflgcl” and ‘‘I-inam c" in P.ilgravc'-, !>trluniary of 
/’nhliiii! (lo’i -<>); G, je/i-, ‘f'hrorir yhinalr du Biidytl 

(Genu,til Itan lation, with addilioii.s hv 1'. Ncuniark, K).’;); 7 /ic 
.V.' ri.'t o;;,n/'s Vttir Book (annual) gi\i-s the iatc-^t budget hgurcs for all 
c omit 1 ic 

iirrdi Brihutt 'I'lic ditailcd liL-tir«-s apix-.ir in the- annual Finance 
.\( count 'I lie hi'lorv rU Mntl.sh luiclec-ts mav he* tolldwc-d in S. 
Itiiston, hiiiDitr tim! 17 SU S. Noithcotc-, Twrjil v l'car\ 

Ilf Biiiitm ml I’lilii \\ ; s iSi'ti (iSci.-t, Sir H Mallrt, Brili.sli Budyi'Is, 
i.^'.H-; mil’ < I'll O . f” W. llir-4, and j. Is Allen, British Il'ar Budyrts 
ii'Mt I).’.!', ii'd’Oi. l-iir (IcM npt mil ul the ‘.y-.teni o c K. Higgs, 
I hr himiniiiil .S’v’./ee/ nf Ihr Inilrd Ktnydotri (mi-j); Sir 11. J. 
(dll',on, I'lfty yi'ors of the J'.x< hn/urr am! Audit Ihparlmruls /Ii7 
fiui''>, A .1 \ I •iirell, I'riiii iplrs intil I’liirtlir of the SyArnt of 

('ontml ui’i'f I'nrliufnrntarx (iiuiits (iui 7 ^ ; Willou'zhhv and land-ay, 
i iiiiiiii hi! A (I uinii st > ill loii of ihr f'nitrd Knirdom fmi/); H. Hii'i"', 
A I'rioirr Of \itliotiiil Fitmuir (lui"': Hatvev l-'i-'k, I'.uyli'h I'uhhi 
f'inuin r (od'o); li, G. ll.iutn-\, 7/o- Fxihiijurr cinJi); Sir Hdtoti 
N'ouii''., IhrSvArfu of hnnimr c.i'j.'.i'; G Eocki-r l.amp-^on, 

Alt Oinliiir of till- Fiitiiii, id! f’loimlurr of the U-’uso oj Cumurion 
(lu.-.ji, J W Hill-, 'I'hr Fnutn r of (iovrrumrnt li'i.'SI 

Front r 'I'he .d'fn t- tnenfidiied wort.- of Slmirni and je/c'; 1’. l.erov 
Heanlieu, Frattf dr hi Siiritrr drx Finnners (i.S 7 {)), Eeon S:n', /.c? 
Ftniiiiii s dr In Fr.tncr (i.S'iti) ; E, Besam, I.r contrdlr drs hudyrts ru 
Funur I't li riti'iinyrr (iSu'P; llaiwev I'T-k, Frriuh Fiihlu Fiihnur 
(1 1 ;. bse, ■'!'in.iiiee-- ot l-i.inie’’ in I’aigr.iveS Pit fiotuirv o* 

Fnlituol Ftonomy (m.'S) 

(irnriany. Max von lic-rkel, Pa\ BuJyrt (iSij.s'i; () Schwarz, 
Formrllr Fiiiuto. 10 uuy in Frrtt.wrn and int Krit h ( 1907) ; \V l-citz, 
l-'inon ..ois'i I'.M hiitl ]. I i.il lit k, Prut^Pir.s und I'missithrs 

Stihi; O ft hi (lu.’ P; ‘T-'in,iin es of (lermanv.’’ m I’algi.ivi-’s !)ii lit>niiry 
of Ihtliliiti! /m micm V (m.Mil. Sc hul/e-W.i'znef, Rfiihdiou'tbalt'.oyd- 

tihiii: (i').'(') 

Itiily. E tkiglianli, if !<ilontii< drllo Sl,t:<: (I'joS); (T \dtagliano, 
f! (i'ii!inhli> yiuiiilitti drliti !r yyr drl hihiHi U' (loiol; De Uupis. 
Fiyor till! oirintiiuAttizitinr dr! piitrimonit' thUo Stoto (luio); F-, 
Pmni, ('(''ll',I''//;.ol yrnrrii!-' drUo Shitt' (i.j.-^p 

Indio. G I- Sliiir.is. Si iriur iO' f'uhlir Finontf specially 

detailed in it - to.iimc-nt ot liuli.in hnancial prott-dure cH. Hi.) 

UNITED STATES OF AMERICA 

The' fwianci.il or tist.al yeai in the I'niteil States begins on 
Jul\' I. Lnlil icj.'i, (he I nited States hid no centralized fivulged. 
Congress w.i.s called upon to vote annually the appropriations 
necessary to cover the c-stimates of exjxemlituros of ilu- various 
(lepai(men's and independent esI.ibUshments Several committees 
in (he two lic)U'>es of t'ongre-s framed the tnlfs, without any 
I o ludinatnai ol c'tloit. 


Federal Bureau Established. —The first bill to establish a 
bureau of the budget was passed in 1920 and vetoed by President 
W'il.son because of the provi.sion that a certain official would be 
immune from removal by the president. The bill was re-passed 
by Congress and signed by President Harding on June 10. 1921. 
The bureau of the budget is in the Treasury department, but 
independent of that department, being directly under the presi¬ 
dent. T'he head of the bureau is the director, who is appointed 
by the president. Under rules and regulations prescribed by the 
prea^ident, the bureau prejiares for him estimates for an annual 
f)udgc‘t and also such deficiency estimates as the president may 
recommend from time to lime to Congress. To this end, under 
the Piudget and Accounting act, the bureau has the authority 
"to asM-rnhle, correlate, rexisc, reduce or increase the estimates 
of the several dc-partments and e.stablishments ’ (sec. 207). The 
head of each deiiarlrnent and establishment appoints a budget 
olficer whose duly is to prepare, under his direction, the depart¬ 
mental or establishmental estimates of appropriations and such 
supplemental or deficiency estimates as later may be required 
(set. 214). These officials are liaison officers between the flepart- 
ment or establishment anc] (he bureau. The bureau deals directly 
with (hem in its routine of jireparing the budget. The estimates 
are prc-jiared and submitted to the bureau in prescribed forms 
(sec. ..’lO). On or before Sept. 15 of each year (he head of each 
dep.irtmerit and establishment revises and submits his estimates 
to the- bureau (sec. 215). The bureau also may be directed by 
the- prc-.sicltnt to make detailed .studies of the departments and 
(-stablislunerits in order to eledermine what changes should be 
made- in the interest of economy and etliciency, in “( i) the exist¬ 
ing organization of activities, and methods of business of such 
de|)ar(ments or establishments; (2) the appropriations therefor; 
(3) Hu- assignment of particular activities to particular servicc-s; 
or (.}) the- regrouping of serx’ices” (sc.'C. 20()). Each department 
and estahlishnieni is rec|uirc‘d, under presidential regulations, to 
furnish to the bureau such information as it may from time to 
time rec]iiirc'. Officials of the bureau are given the authority to 
hax’e access, for the purposes of examination, to (he books, pajiers 
and record'- of any deiiartment or establishment that they wish 
to inspe-ct (si-c. 21.3). 

Preparation of the Budget. —The steps taken in the prepara¬ 
tion of (he budget may lie considered as: (T ) president’s financial 
policy; (2) preliminary estimates: (3) final estimates; (.p) hear¬ 
ings before the board of e.stiinates of the bureau; (5) estimates 
returnc'cl to dc-partments for revisions; and (6) preparation of the 
budget cl'Hurnent. (Nee Henry 1 ’. Seiclemann, "The Preparation 
of the National Hudget” in Tho Atituils, May, i():.p) The budget, 
with xvhatever recommendations the president de.sires to make 
is Iransmiitc'd to ('ongrt'ss at the con\'’ening of each regular session 
on the (Inrd clay of January Deficiency estimates are sub¬ 
mitted from time to time in the same way. The documents w'hich 
are submitted in this me.ssage are; {a) estimates of the expendi¬ 
tures aticl appropriations he judges necessary for the support of 
Hu- C'lovi-rnment for the ensuing fiscal year; (h) his estimates 
of the rec'ei(its of the' Government during the ensuing fiscal year 
under ( i ) laws existing at the time the budget is transmitted 
and (2) (he revenue proposals, if any, contained in the budget; 
(c ) the expenditures and receipts of the Governmc'nt during the 
last comjileted fiscal year; (c/) estimates of the expenditures and 
receipts of the Government during the fiscal year in progress; (e) 
the amount of annual, permanent or other approiiriations, includ¬ 
ing balances of appropriations for prior fiscal ycar.s, available for 
e.xixTuhiure during the fiscal year in progress, as at November i of 
such y<.-ar; (/) balanced stvitements of; (1) the condition of the 
T'n-asurv at the end of the last completed fiscal year, (2) the 
estimated condition of the Treasury at the end of the fiscal year 
in progn-s.s and (3) the estimated condition of the Treasury at 
Hu- end of the eti.xuing fiscal sear, if the financial proposals con¬ 
tained ill the budget are adopted; (g) all essential facts regard¬ 
ing Hie bonded and other indebtedness of the Governmc'nt; and 
(//) such other financial statements and data as in his opiinion 
are nece'sary or desirable in order to make known in all prac- 
liwible detail the financial standing of the Government. 
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Appropriation Bills.— With the establishment of ihe buit\iu 
of the budget, the House of Representatives centred all of the 
authority in framing the major appropriation bills in the com¬ 
mittee on appropriations. This committee is composed of 35 
members. The committee is divided into 13 sub-committees of 
five members each. Each sub-committee frames one of the major 
appropriation bills, but each bill must be acted upon by the full 
committee on appropriations before it is reported to the House. 
Through practice, all of the major appropriation bills originate 
in the House. The committee on appropriations has a rule that 
no appropriation may be considered by it which has not been 
recommended by the bureau of the budget, and, if considered, 
may not be increased. Further no official is allowed to oppose a 
reduction of his estimate before the committee Elearings are 
held by the sul)-committees and sometimes by the full com¬ 
mittee. at which the director of the budget and other witnesses, 
with documents and explanations, may be retjuired to assist the 
committee. The annual aiipropriation bills which are framed as 
the result of the division of the budget into 13 items are for; 
(1) the agricultural department; (:) labour department; (3) 
District of Columbia; (4) executive office and independent of¬ 
fices, commissions, etc.; CO interior department; (6) legislative 
branch; (7) navy dejiartment; (8) post office department; (g) 
state department; (10) treasury department; (11) war dejiart- 
ment; (la) commerce department and (13) justice department. 
Deficiency approjiriation bills may cover one or more of these 
divisions. 

\\'hc-n the bill has been reported to the EIou.se amendments 
may be made. Upon passage by the Ilou.se it goes to the Senate, 
whc're it is referred to the committee on appropriations and in 
turn to a sub-committee of that body. Two mcanbers of the com¬ 
mittee of the Senate having particular interest in the department 
or establishment included in the appropriation sought may sit 
with the committee in considering the bill there. Any differences 
between the two houses of Congress are settled by one or the 
other accepting the bill as passed by the other body, or through 
conference committees of both houses by which compromises 
are effected. The a])propriation bills generally are larger after 
passage by the Senate. 

Accounting of Funds,— Rcceijits and expenditures are ac¬ 
counted for in: (i) a general fund; (a) a loan fund; (3) special 
accounts, as the post office account; and (4) revolving funds. 
The general fund embraces all ordinary receijits, including, e.g., 
proieeds of Government sales and loans (repayment of inten'st 
or principal by foreign Governments), and all ordinary expendi¬ 
tures, including cajntal exi)enditures, interest on the debt, re¬ 
demption of the debt, etc. It is in principle a gross budget and a 
unified budget. The loan fund accounts for credit operations in 
connection with the principal of the public debt. Revolving funds 
are allotted to some departments as working capital. In these 
cases net expenditure is .shown in the budget. At the end of the 
fiscal year, cash receipts and expenses of the general fund and the 
loan fund arc published, as also accounts of warrants issued but 
not cashed. If there is a deficit in the receipts, the president is 
obliged to recommend to Congress new taxation, new loans, etc. 
A surplus or deficit balance is not carried from one budget to 
another, but is accounted for in the Treasury cash statement. 

State Budgets. —All of the States have made provisions for 
a budget. In six. California, Louisiana. Maryland, Mas.sachusetls, 
Nebraska and West Virginia, the procedure is provided for in 
the State constitution. In Maryland, the plan directs the governor 
10 require estimates from the different divisions of the govern¬ 
ment and he may revise the same, except those relating to the 
legislature, judiciary and school system. He .submits his estimates 
in the form of two budgets and two accompanying bills for one 
year each, for the use of the legislature at its biennial session. 
The legislature may not increase those relating to the branches 
of government other than the legislature and judiciary, but may 
reduce the others with the exception of certain constitutional 
limitations as to the public school system and al.so salaries for 
officers for the terms for which appointed. The Massachusetts 
budget plan is similar except that the legislature may make 
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subjiit lo the aulhorit>- of the irovciuoi to \fio indi¬ 
vidual items ill aiipropnalion bills. 'I'he NcbiMska iMuigct is also 
similar, except that l)y a threc-fuihs vole ul boih Iioum-s the 
legislature may, without subjecting tlie iiem to veto, iiu rease 
! particular itrovisions. In Louisiana the ta.\ conuui,^^io^ is the 
' budget-making authority. The legislature there may not [la-s au 
' approi.iriation bill within live days of the end ot the session. 

; The governor in California is reijuired to sutnnit ,i budget jilan 
I with a bill. Before the biuiget bill is emu led. no a|)propii.uioii 
, l)ill, unless ftfr legislative exjienses, may bi' jiassed without I he 

■ approval of the governor. The governor may iialine or eluninate 
' items, but the legi.slature by a two-thinls \ote may o\'eiiide his 
; action. 

I Crider legislative enactment, a department of limiiui' has been 
; crtMted in Illinois, whose head is appointed b\' tlu goeenior. The 
I legislature may increase the apiirojiriations ovi'r Ins reioninieiida- 
I lions, but under the centralized control whiih the govi inor exeils 

■ over the tmn-consiitulional officers, a jranial exeiulive btnlget is 
i m effect. Utah has a legislative act similar to the Marylaiul plan, 
1 whereby the legislature will not make increases over the guher- 
I nalorial recommcndatioris and w’ill not consider any appropri.ilions 

not .so re(ummeiuled to it. -A similar plan in eihat in New M( \iio 
also iiermits the governor and executive and adininistraiive heads 
to appear and be heard by the legislature. The seuatary of 
Stale, ajUKiinled by the governor, is the builget ofluer in I’lmn- 
sylvania. The legi.slature is not limited in its action on the budget 
but the governor may veto jiartieular items of ap))roprialion bills. 
The governors of V’ennont ami Tcnne.ssee. also submit budgets 

10 the legislatures. In Wisionsin a board of affairs (onliol.s Ihe 
budget-making. It is eompo.sed of Ihe governor as ili.iiimaii. thiee 
of liis apjioinlees, the secretary of Slate, the jiresideiu pro tem¬ 
pore of Ihe .senate, the si.)eaker of tlu* house and the (hairnu'ii 
of the tw'o legislative linance committees. In the remaining 
States, such budgets as exist are largely tUt* result of legislative 
rather than executive sujiervisior). 'I'liey comprise he.irings by 
legi.slative conunitlee.s on appropriations desired b>' Slate de[jart- 
inents, agencies and instituiions and submilled by them in indi¬ 
vidual esiini.iles. New Ab.>rk Slate also has a budget plan 

Municipal Budgcts.— lludget plans also have been adojded 
by many cities. In New York the respoiisibh.' municij.)al beads 
submit estimates lo tlu* city council. This is followi-d b\ the 
adoption by the board of estimate and apportiomneni, lompoM'd 
of the mayor, coni roller, president of the titv vouiicil .md tlie 
presidents of the five borough,-., of .1 tentative and ihi'ii a propoi-ed 
budget lor submission lo the (its (ouiuil, after hearings have been 
held. 'The touneil may not merease items but ma)* reduce lliem, 
subject to Ihe veto ol the max'or, which veto ma>' be oviT-nddeii 
only by a three-fourths c’ote. 

In Detroit and Thiladeljiliia tlu* head of eaih deparlmenl is 
given a .spt'cihed sum lo spend, along with a uniform (la.*sirication 
of accounts, 

lIiuMoi.HAiMi Y. li. ('. Adams, Srirnre oj I'inmu r () . ('. \V 
(aillins, J'hr Malional Hiu/yrl Sywtt’iii aud Amcridin F'ninni c (idr/i, 
A. Iv Hii<k. Thv liudyfl in (lovcrnninil s oi 'ituhix U G 

Dawes. 77 /e Fir'll Vitir of the Jindyrt cl I hr I'nilrd Sliitr\ fiu-M', 

11 L Lutz, Fnhht F/nam r ( ud c.] lud'G O. Will, i/ryrschichl r und 

(Ji’itiiltuny drs HaushalipUins d< r \ ri ri)tiyl(>i Slnntrn ( 1 ^. ( 1 ) , Is Is. 
■Agger, 'Ihe Fudyit in thr Aiiirri((in C tnu wcnu'Cidl h (id.'7); W. E, 
WillougM^y, The Fnd/lrvi cl a Xnticmil Fudiyl (nu';), (' Is 
Kightnr, ‘Retenf Progies-. in•Burlgit Making ancl Aim duntinir ” Xn- 
tionnl Muitiiipiil Review, vol. vi 107 (S I.K.) 

BUDGET, BUSINESS. A budg. t, defined in its simplest 
term.s, i.s merely an estimate of future needs, 'Jhese neerls may 
be for money, for labour, for materials, for advertising, fur sales, 
for jiroduction, for eajiital expenditures, for piT.sonnel. or for 
any item of either income or ex[>cnsc. Nevertheless the bu.sine.ss 
budget remains miTcly an advance estimate of the neecl.s of the 
company for a definite future period. 

Budgetary control, how^ever, involves not only estimates of 
income and expense but inq/lies a plan whereby these are logically 
related one to the other and actual income and exiK*nse definitely 
controlled in relation to the plans. Any plan of budgetary con¬ 
trol must of neces.sity be closely co-ordinated with the organiza¬ 
tion structure of the company and vdth the policy making and 
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iiiana(4i‘ri;il t-lniirnls. Rightly (.oik (.'ivt fl and adminksfori-d, a 
l)tid('('t plan is of incstinial.lc value to the fiusiness manager. By 
means of ifie hud^iet, rcsiionsihilily is definitely fixed, a better 
co-ordination of all activities is assured a barrier to unwise 
expansion is established, a proi)er relatictnsliij) between income and 
expense is maintained ami a Kuide set up by which estimated and 
ac tual re-ults may be checked one a^'umst the <jther periodically. 
Bud^elinc' is not a substitute for i’ood manaK'c'nient. it is, how¬ 
ever, one of the nne^t practical and useiul tools of mana^mment 
and ai < ountabilily avaiialde, insurirm as it doe^, considered plan- 
niiiLt beiore dciinj? and replac ini' “hindoirht" with "foresir;hf 
'I'he basic primiples of sme c ssful bmhretary contred are simple 
and lew m number. In the first place, e.xeiiiiive support of both 
the primiple and plan of budget,try ccaiirol is absolutely css- 
S'lilial. Indeed, unless all the executives of the company, from 
the (hairman of tlie board of dinators and the jiresident down 
to the l(*a,st important de()arlmen! .supervisor, an,- in full acaord 
and sympathy with tlie principle of plannini^, the .success of the 
budKc'l is in datiy'er. N'olhiiic' so retards the success of any jilan 
or method than to have it known that it has only the hike-warm 
.sympathy and Mipjiort of the jirim ipal executives, A biidk'et 
should not be- rei'ardecl, either by tho.^e workin^^ under it or by 
flio>e administering it. ;is rc-strit Iive in character. Budgets must 
be el.islic .and th-xible to meet c hanedn^ comlilions. Another 
imjiorlani pritn iple of budget.ir>- control is that those who are | 
to execute [il.ms should h.ive a clelmitc- .and active jiarl in makini; j 
them. A s.alesiiian. for ex.ample, who is askc-cl to tissisi in settinj^ j 
his own (|uola. is much less likel>' to compl.ain about il.s size or 
to i>reseiit .alibis, lli.in is one who h.as been assi^nied a cjuota liy ‘ 
his s.ales mati.atter or other siipericu' without pre-vious consultation. ■ 
RcKardless of tlie si/e of the or^.itii/.alion, the number of ]M-c)f)K* [ 
affected and tin- nature of llu- liiisitiess, it is essc-nti.al that the j 
procedure lor budetetary control be kejit tts simple as iiossilile. I 
An examiile of w'hat c.m be done in iIun connection is found in . 
the c.ise of one of (he l.ituf->t meat-packing <om|).mies in (he . 
rniled ,'sl.iles, h.iviii^ s.ali-s in (■\^c•^s of tfc^oo.ooo.ooo .a year, which I 
oper.ile.N ntulei a pl.m of Inidc'etary control covering all phases I 
ol its business, 'I'liis comp.my, however, finds it necess.iry to 
h.ava- onlv si.x peo[i)e in its budget dep.arlment. im hidinj^ the 
director of binhnts I n order t o k'lv c ])r,i( i ic al eilec t to the-princi¬ 
ple of oper.ititij.: the Inisinc-ss in accord.uue with plans made, it 
is necess.iry (hat jnovisujn be m.ich- lor fn-ciuent compari.son.s be¬ 
tween estim.ili'd and .aclu.d pertorm.ance. .‘suc.h comparisons 
should be luovided for at Ic.ist once .i month, with summaries 
everv’ three months, ()ne rc.d d.myer, es[)eci;dly in a comic.my'.s 
early expciiemc with Icudk'c'lmc'. is tli.it estim.iles m.ide will be 
merclx’ oittimislie hopes rather (h.an re.d expec t.at ions of ac- ‘ 
c omplisliment l-'.xpen.ses are buckteted in relation to .inticipated 
income. If actu.d income falls fai sliort of the bud^a-t, net profits 
will be jcdmed unless ihr .situ.iiion is noticed in siifficii-nl lime 
to reduce exiienses in tlie s.ime proportion I'inally. it is essential 
llial pi.ms once m.ade be .adhered to exccjal in cases where sound 
business jud^tment indie.ites that changes are desir.ible. As 
sonu'one has {>x[)re.s.sed it. "M.m.i^^c- throiii^h your buci^jet; don't 
let it manage xou ” 

,\(HiaI respon-ibilily for the- dirc-ction of the bnd|.jet jdan | 
re>ts with ditterent executivc-s in diflerent ccunp.inies, 'I'hc- ])lan j 
under which the contiaillc-r or the lrc*iisurer assumes the duties of I 
bucket supervision is by l.ir the most widely used, I'ncler this 
pl.m of or^ani/.ition, it is usual to find someone with the title of 
budy'c-t director, lu-ad ol the biicko-t dc-parlment. sujM-rvisor of 
buckc'ts, or ccmtroller of llic- bucket, reporting directly to the 
Ire.tsurer or c cent roller. In a rel.ilively few cases, a jn-rscni with 
title (d assist.int to the- president is the administrator of the bucket 
pl.m W’li.iteva-r the title- of (he exc-cutive in charge of budgeting 
may bc',„ it should be clc-arly under.slood that he is representing 
the prc-sidc-nl in the- discharge- ot Ihs duties, 

t)ne ot the most important budgc'ts and yet. undoubtedly, the 
one which it is most dilfuult to prepare, is the .sales budget, which 
shows Icoth anticipated income- Irom s.des as well as ciuanliiies 
which it IS expected will be soUl Bfst jsractice f.ivours the 
scj>aratu)n of s.des income trom sales exjiense. In jireparing the 


BUSINESS 

s.ilc-s budget, the three fundamental factors of probable market 
conditiems, past sales, and plans and policies of the company for 
the coming year are used. Of these three, the fitst is the most 
difficult to deal with. During recent years a great deal of altcn- 
j tion has been given to market analysis, both by companies them¬ 
selves as well as by research organizations. While space does not 
permit of a detailed discussion of this important phase of budget¬ 
ing. it .should be clearly understood that a thorough market 
analysis must necessarily precede the preparation of a sales 
budget. .After (he sales budge-t has been prejiarcd, the next step 
is the- co-ordination of the estimated sales volume and income w'ith 
other factors. In (he ease- of a rnanufactnring business it is 
obvious that the sales estimate must be co-ordinated wdth the 
production capacity of the plant and that inventories must also 
l>e con.sidered. Likewise, it may be necessary to make the origi¬ 
nal sales estimate conform to such factors as the ability of the 
comjxiny to linance tlie contemplated .saJe.s programme, the })(-r- 
centage of selling expense, anticipated net jirofits, advertising 
jilans, personnc-l available to carry out the sales estinnate, etc. 

While the modilic ation of the sales budget is being carric-d on, 
but after the original sales estimate has been preiian-d, other 
executives arc preiiaring various exiiense budgets. A detaile-cl 
budget of .selling expen.ses must be drawn u|). 'i'he advertising 
I appropriation or budget must be prejiared. If a manufacturing 
bu.^iness, a jiroduction budget is neces.sary. Similarlv'. a budget 
of mate-rials and supplies needed to fabricate the.- finished jiroduc (, 
or in (Ik- case of a deiiartmc-nt store, (he amount of goods to be 
jiurchased to sup|)ly the anticipated sah-s demand, must be dr.iwn 
up. In the preparation of (his latter budget, inventory reciuire- 
ments, minimum and maximum (ju.antities and turn-ovc-r arc- 
given spc-cial considt-ralicm. Jn every busiru-ss a budget of gen- 
c-ral overhead exiienses. including such items as interest, taxes, 
gencial operating cxpc-nscs, adminislr.ilive expenses, is nc-ic-ssary. 
Siinil.irly, a budget covering caiiital expe-ndilures for additions and 
reiilacemenls to jilant and eejuipment, including proper allowances 
for deprc-c laiion .and obsoleseence, is essc-niial. L^pon completion of 
all of the liudgets menlioru'd, the exeeulive in charge of the budget 
plan prc-p.'ires the master or financial buclgc-t. This budget is xery 
I l.irgely a ccansolidation, by lo(;il.s only, of the individu.al depart- 
j mental and functional budgets previously prepared. In a grow¬ 
ing number of cases, estimated balances shc-c-ts and ]irofit and 
lo.ss slatenu-nts are being preparc-d from the tin.ancial budget. 

! .'since the b.ilancc- sheet and the profit and loss staleiru-n( .-irc- the 
two accepted tinancial stalemc-nis which summan/e the past 
activities of the business from a financial point, it is only logical 
I that the plans be finally {)ut into esiimatc-d statements of the 
s.ime kind. Banks throughout the United Stales are more and 
mure a.sking comiianies to whom thc-y e.xtc-ncl aceommodalions, 
to submit estimated financial statements of this kind. 

One- tc'st of the succc-ss of any Itudget plan is the way in which 
•rye ■ pr ule ojic 

To make the budget function properly, executive supjcort, as has 
been said, is absolutely essential. In addition, freciuent compari¬ 
sons between estimated and actual results are necess.ir)', A few 
companies liave taken further steps in tliis direction by offeiing 
to executives, department heads, forc-mc-n and others, bonuses 
for the operation of the units for which they arc- responsible, 
below the e>(imated figures. A smaller nuniher of companies 
have ])repared manuals descriptive of their Inidget procedure. 
Such m.muals not only serve to inform the entire urgani/alion, in 
a specific way, of the general jilan of budgetary control, but 
contain specific directions for the detailed procedure involved in 
preparing each budget, which arc most helpful to all who are 
concerned with budget making. 

In summary it may be .said that the principle of budgetary 
control is not new. Lor many years it ha.s keen .ijiplied succes.s- 
I fully by governments, municipalities, charitable institutions and 
I individu.ds. Informally, too, it has been applied by business 
I organizations. With the growing necessity, however, for belter 
' management and the- increasing realization that ])lanning in ad- 
, vance is an integral of good management, the budget has 
i found its way into use in an increasing number of companies. 




BUDCJET, FAMILY—BUELL 


Bjhliocrai-hv.— J. O. McKinscy, Financial Management (lO^O : H 
BriKTc and A Lazarus. Applied Budgeting Uo;6) ; McGraw-Hill I’uh 
lishinR ( ()., hnmij Your Business (A Manual) (iqz8) ; P. Sinclair. 
Bud^etini^ (iQjy)- (J. H. MacD.) 

BUDGET, FAMILY, For the control of family expenditure 
(and for individual expenditure as well) the budget is coming 
more and more into use. A budget i.s a plan for the use of a given 
amount of money, a jilan made under specific headings. Accounts 
arc kept under the same headings, so that the budget plan can 
be constantly checked, and unle.ss they are so kept, the budget 
becomes useless. On the other hand, household accounts have little 
value unless they arc so kept as to make them the basis for 
planning future expi-nditure. 

v\ttention was first called to the subject in the United States by 
Ellen IF .Richards in '/V/c Cost of Living (iSgc)). Statistics of 
family ex[)en(liture ha\'c been collected by Government de])art- 
ments. by economists and hy welfare societies. These have been 
chiefly for low income levels and have been usetl in consideration 
of the minimum wage, the “decency level” and the ‘‘comfort 
level” for wage earning atid dependent families. Some data have 
been collected regarding the use of larger incomes, but not to the 
same extent as for the low iiuomes. “Model” or “ideal” budgets 
for given incomes have been issued from many sources, to b(‘ used 
as a basis only, since the budget must be an individual matter with 
each family. Dr. Ernst Engel in 1S57 enunciated his “laws” for 
the budget, .stating that in the wage earner’s family as the income 
increases the perccaitagi' sfient on food decreases, while the per¬ 
centages sptmt on clolhing, housing and general operating cx|)en.se 
change very little. F. II. Streighloff in 77/e Stayidard of Living 
(1911) has re-slaled these laws for American conditions. There 
seems to be a general agreement that rent should not excecal 2^'/,. 
of the income, that clothing ^>hould tiot (.-xceed i 5(,. or 20' ',., and 
that savings must be at least loG' for safely. The savings [mssibil- 
ities must vary with family conditions, loG being imimssible to 
many with low incomes and large families, while 50G. is (juite 
possible to others; provides for emergencies, but would 

rarely be enough to jiroduce an old age income. 

'Fhe United States Treasury department, during and after the 
World War of 1914-18, did much to jjromote the u.se of the family 
budget, d'he bureau of home economics of the United State's 
department of agriculture is still carrying on this work. Many of 
the mutual savings banks have established ;i “home bure.iu,” the 
head of which acts as budget consultant. A few department stores 
have done the same, and some newspapers and women’s magazines 
are rutming special budget departments. The national thrift com- 
mitt(;e has a sub-committee on the subject, and presents the budget 
all the year round as one of its seven points of thrift. 

The purpose of the budget is to enable the family, by taking a 
long look ahead, to cUaide how it wishes to u.se the income avail¬ 
able. It is seldom advisable to make it for a .shorter period than 
a year. A jjlan, properly checked by accounts, ensures wiser ex¬ 
penditure than is possible in day-to-day spending without a plan. 
The family budget is made by husband and wife together, as .senior 
partners, or by other heads of a family. Older children are often 
called into counsel as junior ])artner.s. The large items of rent, j 
food and clothing arc first considered, then other headings in ' 
detail. Good budget-making allows no miscellaneous or sundries 
heading, as the object is to control expenditure, and such headings 
are not easily controlled. Allowances for personal e.xjiense are 
usually made to some members of the family, including children 
old enough to keep accounts. In good budget-making it is always 
staled definitely what such an allowance must cover. In the family 
accounts only the amount of the allowance as paid is recorded, 
but certainly for children a simple budget and accounts should be 
reciuircd. I'or the expenditure under each of the headings some 
member of the family is responsible. In the average family, the 
wife controls the spending under most of the headings, and it is 
her part not only to keep the accounts carefully, but also to use 
the money as wisely as {lossible. 

Different budget headings arc recommended by different ad¬ 
visers. and many printed forms of account.s are <listributed by 
banks, insurance companies and others. The family should choo.se 
with care the form best suited to its needs. Since unexpected 


expen.^es may occur at any time, readjustment of the budget plan 
must often be made. If one heading calls tor more monev, another 
or others must have less, and which shall lo>e must be considered. 
The budget .should never be looked on as an iron-bouiui restiiciion 
of expenditure, but rather as a plan that can at any monunl be 
changed to lit changing needs. 

One imiiortant purpose of the budget is to secure regular savings 
(of the amount possible to the family), whiih are dihicult to 
make if the income is not carefully aiiportioiu'd. The savings bank 
may be used lor an emergency fuiul or for funds tor sin-c ial pur¬ 
poses of the ne.ir future. The butlget makers study savings and 
investments, with the purpose to be served by each; whether the 
home .shall be owned or rented; whether the lainily shouM make 
inve.stmenis on whirh they can realize quickly in case of need, or 
may choo.se long-time investments to produce an old age income. 
Life insurance in its manv’ forms must be studied, so that any 
policy taken fits the need which it will be or may be called on to 
meet. The careful consideration brought about by thi' use of the 
budget tends to ensure safe investments. When the husband and 
wife consider these together, the latter learns to judge of safety 
and advisability for herself, so that if she should be lett with the 
responsibility, she is not at the mercy of her advisers. 'I’he family 
assets and liabilities are reckoned at the end of each budget year, 
and the gradual growdh of the net assets i.s l/oth a reward and a 
stimulus. 

The advocates of the budget believe it to be of the greatest 
value, not only bccau.se by the control of expenditure (he family 
is in safer condition linancially, but also because the family ideals 
are better maintained when a long-time plan is made. 

.^ec C. W. Taber, The Badness of the Household fmiH) ; I. K. l.oid, 
Celling Your Money's WCrth (n)::), The hatnily Budy.et 
S. A. I^onham, Spending the Family Income (iq.yt). tl. K. L.) 

BUDINI, an ancient nation in the north-east of tlie Scythia 
(q.v.) of Herodotus (iv. aj, loS, 10^), probably on the middle 
course of the \'olga about Samara, They are describi'd ;is grc'y 
eyed and red haired, and lived by hunting in their thiik forests, 
They were jirobably hinns of the branch now represented by the 
Votiaks and Fermiaks, foned northwards by later immigrants, In 
(heir country was a wooden city inhabited by a distinct ra((‘, 
the Geloni, who seem to have spoken an Indo-Europt'an longiKV 
Later writers add nothing to our knowledge, and are < hii'lly 
interested in the tarandus, ;tn animal W'liich dwelt, in the woods 
of the* Budini and seems to have been the reimlec'f. 

BUDWEIS: sre Bt'niytovici;. 

BUECHELER, FRANZ (1837-1908), German classical 
scholar, was born in Rheinberg on June 3, 1837. He held pro¬ 
fessorships successively at Freiburg (1858), Greifswald (iSfio), 
and Bonn (1870). and in 1878 became joint-editor of the Rhein- 
I isches Museum fur I'liihdot^ir. Among his editions arc-: Frontini 
de (uiuis urlds Roniae (Leipzig, 1858); Fervit^ilium Veneris (Leip¬ 
zig, 1850); Petrnnii sntirarum reliquiae (Bc'rlin, 180.^; 3rd ccl., 
1882); IJynntus Cereris Ilomerictis (Leipzig, i80u); Q. Ciceronis 
reliquiae Herondae mimiambi (Benin, 1892). He wrote 

also Gruudriss der lafeiuisr/ien Di hlination ( iSoo); Das Recht 
von Gortyn (Frankfurt, 1885, w'ith Zitelmann); and suix rvised 
the third edition (1893) t)f O. Jahn’s Pe.rsii, Juvenalis, Rulpiriae 
satnrac. 

BUELL, DON CARLOS (1818-1898), American soldier, 
was born near Marietta (Ohio), on March 23, 1S18. He gradu¬ 
ated at West Point in 1841, and was company ofi'icer of Infantry 
in the Seminole War of 1841-42 and the Mc'xican War, winning 
the brevet of captain at Monterey, and that of major at Con- 
treras-C’hurubusco. I'rom 1848 to 1801 he acted t hiefly as assist¬ 
ant-adjutant-general. On the outbreak of the. Civil War he was 
appointed lieutenant-colonel, then brigadier-general of volunteers, 
and major-general of volunteers in March, 1802. He aided in 
organizing the Army of the Potomac, and was sent, in Xov, 1861, 
to Kentucky to succeed Gen. William 'F. Sherman in command. 
Here he organized and trained the Army of the Ohio, which to 
j the end of its career retained a standard only surpassed by that 
I of the Army of the Potomac. In the .spring of 1 802 Buell fol¬ 
lowed the retiring Confederates under Sidney Johnston, served 
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Weather graph of buenos aires. the thermometer registers 
the annual mean temperature, the curve shows the monthly 
MEAN temperature AND THE COLUMNS INDICATE THE NORMAL PRE¬ 
CIPITATION FOR EACH MONTH 


urulrr Hrilkrk in (he a.Jv;incc on Corinth, and in the autumn BUENOS AIRES, the province of Buenos Aires is one of 
fonimarided in (he canipai^(ri in Kenfuiky a4aint.t Bra^K- A (he 14 provinces which together with q territories 
fieriotl of inan.xMivririg virtually ended in the indecisive battle ;,nd the federal capital form the nation Argentina. It is bounded 
of I’erryville. The alleged tarrline.ss of his pursuit, and his ob- north by the provinces of Cordoba. Santa Fe and Entre Rios, the 
jeilinn to a plan of campaign ordered by the Washington authori- last named separated by the river Parana; east by the Plata estu- 
lies, broiigh' about his removal from command. The comiilaint.s ary which separate.s it from the Republic of Uruguay, and by 
made agiiiml him were investigated in 1802-03, the re.sult .the Atlantic o(ean; south by the Atlantic and the territory Rio 
wa^i not publi-^hed. Subsequently he was otfered military em- 
plovinerU, whii h he declined. He resigned his v'olunteer com- 
n)ia.‘ii)n in Ma\’, and his regular coinnnssion in June 1804. IR 
died n-ar Kotkpori (Ky.),on Nov. jq, 1808. 

BUENAVF^NTURA, a Pacific port of Colombia, in the de- 

p(iii'.ii-n( (il V.ille, a!)onl jiorni, W.S.W. of Itogot.i, I*o(»Lilat'ftn in 
10 v8, i.ps'iS- d'he town n .silu.itcil on ('as«..tMl, a .>m.ill isiarui. at 
the head ol a hromi estii.iry or liay jirojecting inland (roni (he 
h;iy ot ( hoM) .ual loin, trom ii.s moulh. 'J'he estuary is deep 
enough lor ve'^sep ol .oil. draught and affords an excellent , 
h.irliour PiUena’.cnlLira is pOom from Panama and is the lirst 
port of (all .south of (lie (.inai tor .several liniss of steamers. It is ' 
the ( oloiiihiaii finding pl.o e of the V\’esl ('oast cable. The (ow'ii 
has a very iinliealtlitul dimate, opjin's.siL'ely hot and humid. It 
is the port for the upper basin of the Cauca, an elevated and 
fertile region, with (wo large lominercial centres, Popayiin and 
Call (with whii h it is connecied by rail), and also lor tlie gold 
and pl.itmuni di-^triil^ along the upiier .'s;in Ju.aii ri\’er, 

BUENA VISTA, a hat I leground of very rugged terrain, 
sit 11.lied .ihoiit 8 in. south of Saltillo, Mexiio. 'I'here on heh. 23, 

1847, was toiighi the final ciigageinenl of the iiorlhern tain|)aigii 
id I he v'.ar helweeii .Mexico and llii' Cnited States (i84(t-48i. | 

(ien S.iiit.i .Anna, with some 20,000 .Mexicans, muveil noitli in 
order to overpower .Majdieii /.:n liary Taylor's fortes whii h, 
owing In dispersions and changes, numbered not more ih.in 5.000 
men. 'The loiip was [il.iniied with cunning and the U.S. troop^ 
would liawe been at ,i ili.sadv.intage had the Mexiians i!is|»l,iye(| 
more aggiessi\cness .As it w.is, the main .\meriian camp w.is 
surini.ad .uid withdrawn to Buena \'ist.i. Col. Wool was li lt in 
(omiiiand h>' 'l aj lor, wlio went hat k to S.iltillo to jirep.iie th.it 
pl,ii e lor deleiue. .Although Wool li.iti .seleiled the site and dis¬ 
posed his troop.i Well, helore night l.ill (I'eh. 2.’) the delenderM 
ol the iiiouiilain pass in lioiil had hecn repulsed. Next morning 
the Mexiiaii army lu tone i.ime through the pass, and ne.irly out- 
llanked the I roops who had re-asi ended tlie mount,uii, when 
W aslimi'ioil's h.iitery beg,in to has'e a telling elieel. In the i entre, 
a leginteiil .uul ;i li.dl id St.de tiooj)s tied ludoie the Me.xicaii 
onsl.Ill,gill tHhiT dragoons oi militia, being i ut oil, witluirew in 
|t.mi( .Miliougli Br.igg Slienu.m and U Btien trained their guns 
on tlie .Me.xiiaiis ag.iind great odd.', the way to the .\mericaiis’ 

I'e.ir l.iy open 1 hough daslor s aji(ie.ii.mie on the scene lent j 
iniilideme, he ulteteil so lew (lilts I ioiis that (he initiative tell 
upon his I rained .'uhordin.it t"'. Col. Jefterson I.).i\'is with his 
.Missi"ippi,ins .111(1 Col Bowle.s wiili the remaining Indianians 
i barged ,md rt'piilsed Ampudia's t.n'.ilry. Col, Davi.', painfully 
wounded .md lilecdmg, ret used to leave his saddle until the held 


was 


t ure 


Ceil l .ixloi ordered U.iidin to 1 barge a large force of Mexi« 
I alls in tront. .All hough Bis.sell, McKee and 'Fhonias joined in 
tlie . dl.uk, die .Mexicans (nerwlielined them. Hardin, MiKee 
and Henry Cl.iy peiished, st.mdmg to the last. But Bragg and 
Sheini.m g.dloped trom another part of the field with their tired 
hall erics, and some ol the Indiana and Mississippi regiments 
ch.irgetl the enemy's Hank .md rear Col. D.ivis was carried to 
his tent as the Mexit.ms heg.in (heir retirement T.iylur had 
I(.)st over .’,000 men. dead, wounded or missing in the eng.ige- 
ment. '1 he Mexii .m hu'i's are v.irioU'Iy e-'timated Ini! were 
doubtless heax^w I'xeii though Santa .Anna was still sLronger in 
mmihei', he wiili.lrew to the south, fe.iring to risk another 
engagement. 

Him )'xaiAi'iiY T. U Sniilh, 77 ;c H ur wiffi .l/ruVp, vol. i. (lam); 

H. .VUA'lcilan, Thr Mr.xtuin W ar Dhry <1917) ; C. M. Wilcox. Ilis- 
{rry ( ' :ih .l/ici.o; II ,.'r ti.Si.-), W’. ,\ Canoe, The of the 

1 w.’U-,/ IrMiv (oi.’4) ; rr.< fiontfrurr o.uif Ropi>rl^ in 

Old Seil'h ti, .Vdjutant Cencral s Oitiie (W.e^liingtoii, IX''.) 
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Negro from which it is .•'eparaled by (he river of (lie same n;mie; 
west by the territories of Kio Negro and La Pampa and the I’rox- 
ime of C(')r(lot).'i. 'I’lie jinn iiue is situati'd lieUveeii 3 C' 8' and 
41^’ 4' .'8. lat. and Sh" 36' .aiul 63^' 30' long. W. from (Greenwich. 
Its are.i is approxim;itel>- 11S.750 sq.mi. 

Physical Features.—.Although tlie pnndnce h.as a frontage- of 
about 1,000 mi. on the Rio de la Plata .'iml the Atlantic and nearly 
310 mi, hounded by the Parana in tlie north and the Rio Negro in 
the south, il has hut few good natural ports, the best being Bahia 
Blam.a. wln-re the .Argentine gox'crnmeiil lias constructed a naxaul 
port, .111(1 I'inseiiada de Barragr'in (La Plata), where exteii'-ivc arti¬ 
ficial ha.'ins have been constructed for the reception of oieaii- 
going sle.iniers. San Nicolas ami General Uriburu (formerly Za¬ 
rate), on (he lAirana, have fairlx’ good ports, while at P>ueiios 
.\ires and Mar del Plata (a f.ashionahle seaside resort j extetusive 
.irlilicial ports have been constructed. In its general asjieit the 
pioviiue forms a part of the great treeless plain extending from 
the .\tlanlii and L.i Plata (‘siiiaiy westw.ard to the Andes. A 
fringe of small tangled wood covers the low river hanks and delta 
region of the Parana between San N'iiolas apd Buenos Aires; 
thence southward to Baliia Blanca the seashore is low and sand\. 
with a zone of lagoons and partially submerged lands immedialeh’ 
behind. The southeastern and central parts of the province are 
low and marshy, with numerous lakes. Two ranges of low moun- 
taiim extend partly acros.s the southern part of the province—the 
first from Mar del Plata, on the coast, in a northeast direction, 
known at different points as the Sierra del Volcan, de los Padres, 
.\zul, Tandil and Olaxairia. The second and shorter range starts 
near Bahia Blanca, has the same general direction as the aboxe, 
and i*^ known at different points as the Sierra Pillahuinco and 
Siena de la Ventana (3.543 ft.). The country is well-watered with 
numerous lakes and small rivers, the largest river being the Rio 
Salado, vsliiih rises near the northwest boundary and flows en¬ 
tirely across the j)rovince in a southcastfrlc (lircction with a 
course of aliout miles. The Rio Color.ido crosses the extreme 
southern extension of the province, a distance of about 80 mi., hut 
its moulh is ohstrucied, and its lower course is subject to occa¬ 
sional disastrous inundations. The climate, healthful and mild, is 
generally temperate; although sudden changes .are frequent. The 
rainfall is very irregular, varying from an annual precipitation of 
about 32 in. in the north to about 10 in. in the extreme south. 

Population. —The province is not only the largest l,iut also 
the most populous in tlie republic. 
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The oftkivTl census of 1914 gave it a population of 2,06(1,165. of 
whom 703,(331, or 31% were foreigners. The most numerous of 
the foreign element are Spanish, Italian and French, however, 
there are also Germans, English and other nationalities. An official 
provisional estimate of Dec. 31, i()43, gave it a population of 
3,633,256, or a density of 30.6 per.sons per sq.mi. The principal 
cities with their estimated populations are; Avellancda (' toci.ooo). 
an important industrial centre adjacent to the city of Binmos 
Aires; La Plata (256.680), capital of the province and its chief 
overseas shipping point; Bahia Blanca (121.055), an important 
Atlantic port; Mar del Plata ((34,500). a famous seaside resort; 
Lomas de Zamofa (100.000); Vicente Lcipe/. (05,770); San Isidro 
( 61.581); Quilmes (50,000); San Fernando (46,()5o); Perganiino 
(37 Q56); Chivilcoy (37.000) ; and Tandil, S('is de Se.ptiemhre and 
A7 ai1 , each with a population of apiiroximately 30,000. 

Government. —Considerahle legislative and administrative 
power is vested in the provincial government. The executive is a 
governor, who, with a vice-governor, is elected by popular vote for 
four years. The legislature consists of a .senate and a chamber of 
deputies. The judiciary comprises the .supreme court, and courts 
of apjieal in La Plata, and civil, commercial and criminal courts 
in La Plata, San Nicolas, Mercedes, Dolores, Bahia Blanca and 
Azul. 

The province i.s divided into no partidos, or districts, and 
eight electoral sections. 

Education. —According to (he census of IQ14, 30 . 86 y' of the 
po[)ulation was illiterate; the percentage, however, is rapidly being 
lowered. In 1941 there were r.873 schools in the jirovince, at¬ 
tended by 430,308 pupils. There are national secondary schools in 
all the principal cities and a national university at La Plata. 

Livestock and Agriculture. —A mild dimate. an abundant 
rainfall (excoftt in the extreme .south) and a humid .soil have all 
contributed to endow the province with an abundant vegetation, 
not onlv in its rich, natural pa.'^turcs. but also of cultivable j)lanls 
suited to the temperate zone. Cattle-raising quite naturally l)e- 
came the principal industry of this region soon after its .settlement 
by the SpaniareJs, and sheep-raising on a profitable basis was de¬ 
veloped about the middle of the 19th century. Toward the end 
of that century the export of wool, livestock and dres.sed meats 
reached enormous proportions. There is still a limited export of 
jerked beef (tasajo), but the chief exp(jrts are refrigerated meal.s 
and livestock, which go to the neighbouring South American re¬ 
public's, Europe, South Africa and the Cniied States. Much at¬ 
tention has been given to the raising of horses, and, to a more 
limited extent, to mules and swine. There were in the province 
on June i, 1941, according to a census of livestock of that date, 
11.068,249 cattle. I7.2if),(j25 sheep, 1,807,740 horses and 1.203.- 
j 8(; swine. Buenos Aires ranks first in the republic, alike for the 
number and the high quality of its livestock. Dairying has gained 
coiisideralile prominence during recent y(*ars. 

Little attention was given to agriculture until the last quar¬ 
ter of the igth century, but its subsequent development has 
tended more and more to displace the pastoral indu.stry. Maize 
(Indian corn) and linseed are the chief crops of the north; in the 
centre and southwest wheat predominates; and in the southeast 
potatoes. Oats, barley, alfalfa, fruit and vegetables are less 
loc alized. About 40% of the area sowm to cereals .and linseed in 
the whole of the republic is in the province of Buenos Aires. The 
land in actual cultivation increased from 3,400.000 ac. in 1895 tc» 
approximately 20,270,000 ac. in 1941. The areas and production^ 
of the principal crops for the agricultural year 1(340-41 are given 
in the table. 

Fruit-growing—peaches, grapes, pears, strawb(‘rri(‘s and figs— 


(.'rf){)s of liut'iios .\irr~ Provini*', iij(0 


Crop 

.\rrft in acres 

Production in tons 

Wheat. 

7.1«C).io7 

.r.rOo.ooo 

Muizo. I 


•I,.04 ,400 

Oats ■ 


.i74,tjOO 

Lin.sccd. | 

i.Sqi,7o8 

447,000 

Barley. ■ 

r, 4 Z 7 .r 2 (» 

50Z,oco 

Rye . • j 


flj.ooo 

Sunflower. . | 


.U8.H07 

Birdseed.| 

rj'i.'Sv 

1 2Q,40o 


has made good progress, especially on the fertile dell.i of the 
Parana river. 

Indmtry and Transportation. —Buenos Aires also ninks tirst 
as regards industrial and commercial development and means of 
transportation. Chief among the manufacturing e.slablishnunis 
arc meal refrigerntion plants, tlour-mills, creamerie.'- and cheese 
factories, breweries, distilleries, foundries, tanneries, hoot ami shoe 
factories and numerous industrie.s with a smaller output. Meat re¬ 
frigeration is by far the chief industry. In 10.41 the refrig¬ 
erating plants slaughtered 2.011.(358 lattle. 5.283.5 q() sheep ami 
7.‘i,s-535 swine. The jiroduets of tlie factories with (tiosr of agri¬ 
culture give rise to an extensive commerce, both domestic ami 
foreign. 

Because of the difficulties of navigating the Parana, the greater 
part of the trade of the northern and western provinces imist ]);tss 
through the ports of Buenos Aires and L;i Plata, at which an im¬ 
mense volume of business i.s concentrated. All tlie great trunk 
railways of the republic pa.ss through the firovinee and (onverge 
at these ports, and from them a number of transatlantic steam¬ 
ship lines carry aw'ay the product.s of its soil and factories. The 
province is also liberally sujiplied with bramh railways, bringing 
the total mileage to apjiro.ximately 8.850. 

In 1041 there were some 23.000 mi, of improved roads ami 
highw'a>s in the province. 

History. —The (*arly histor>’ of the province of Buenos Aires 
was a struggle for suprenia( y over the other jirox-inees for a jieriod 
f two generations. Its large extent of lerritorN' was secureil 
through sune.^sive additions bv comjuest of adjoining Imii.m terri¬ 
tories south and west, the last additions being as late as 18711, 
Buenos .Aires became a proi inct; of (he confeder.jtion in 1820, 
and adopted a constitution in 1854, wdiich provides for its ad¬ 
ministration by a goxernor and legislature of two (hambers. An 
unsuccessful revolt in 1S80 against (he national governint'nt led 
to the federalization of tlu‘ citv’ of Buenos Aires (74 si).mi.), 
and the founding ( 1882) of La Plata as the jirovincial capital, the 
repii!)lic assuming the public indebtedness of the provime at that 
lime, as an indemnification. Idheral laws as regards imniigralion 
and foreign capital liave (aused the jiroviiue to grow rapidly in 
both population and material wealth. 

Htui.iockapiiy .—Anunrio Rstddhtico (1(341), oflicial ijublication of 
(he Minisferi(» <le CJoliierno de la Provincia de Jbienos Aire.s. 'f'aller dc 
Impresionc's OficiaUs, I.a Plata, 104,0 

BUENOS AIRES, the capital of the rt'public of .Argentina, 
situated in a federal district of 74 sf|.mi. on the western shore 
if the Rio de la Plata estuary, elevation 65 ft., lat. 34"' 36' 30" S 
and long, 58*^ 22' 20" W. The estimated population on D(“C. 31, 
n)44. was 2.5()5.S6i, the; largest city in the southern hemis|)liere 
arid the nth largest city of the w'orld. The mean annual temper¬ 
ature is 61'’* F. and the average rainfall is 38 in. Jul_\’ is tin 
coldest month, with a mean temperature of 4C3" I-'., and Jamjars' j^ 
the warmest (73.6'^ h'.). Then* is no well defined seasonal (leriod- 
itily in rainfall, although June, July amj August are normally 
the driest months, each averaging about 2 in. Ajiril i,- the 
wette^'t month, W'ith an average of 4.8 in. of rain, ami March, 
November and December each average about 4 in. 

With few exce))tions, the streets of the (ily int('rs(‘(:l at right 
angles, and Portenos, i.f., the jjcople of Buemjs Aires, may la* 
genuinely proud of such beautiful 1 horouglifares as. Awnida de 
Mayo, extending from Plaza de Mayo to Plaza del Congreso, 
Roque Saenz Pena (Diagonal Norte), Avenida (3 de Julio a 4.’5- 
ft. avenue, which, wlum comjjleted, will extend from ( '. .Santa Fe 
to Plaza Constitucion, a distance of about 3 mi., .Avi-nida Riva- 
davia, the longest street in the city, Pasco ('ol6n, Leandro N, 
Alem, Avenida La Plata, and many olh(>rs. Avenida (ieneral Paz 
extojchs jH mi. from a point on the river at (he N. extremity of 
the city, following the W. and S. margin of the federal district, to 
! the Riachuelo. I'hi.s is a jJart of (he projeded Avenida de Cir- 
j cunvalacion, which will eventually encompass the city. 

According to the censu.s of 1(336 there wa-re 23.4,000 buildings 
I in Bueno,s Aires, while in 1040 alone some 16.700 .'ipplications for 
: building permits (new construction) were filed. Among the note- 
; worthy put»lic buildings facing I’laza cic M.ivo are the Casa 
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Rosado (Oovcrrmvnt palarc), Hu' Trrasury liuildiriK', the Minis¬ 
try of War huilfiiny, (he liBrndrruia Muni(i[)ai (building of thr 
(•Xffutivc hraridi of the tnuniripal Kovcrnmrnt^ and the old 
(,’a hi Ido, 

Alon^,' the north side* of the I'laza are* the lathedral and 
the BaiKo de la \acidn. Other imi)o>iny puhlie buildings include 
the I’alai io del (‘ongre-^o, Argentina's (apilol, on the jela/a of the 
same name, the I’alae io del Contejo 1 teliheranter on Diagonal 
julio A Ro(a, the I’alacio de Ju.stnia and the t'oldn theatre. The 





The coiON thcaihc in buenos aibeh. conducted under municipal 

MANAGEMENT AND DEVOTED CHIEELY TO GRAND OPERA IT IS SAID TO 

HAVE BEEN ERECTED AT A COST OE $1,700,000 

('avaiiagli huililing laeing rar(|ue del Retiro is flu* tallest build¬ 
ing in I he (it \' f .?o stories;. 

rtiere are nearly j,ooo ac, of open space in the city, a rela- 
tivelv large jiai't of wlmli was (realed after ip.3o. Of the scores 
of paiks, pla/as and small spiiares, I’artjne 3 de I’Vbrero is tlie 
largest (about 1,000 ac.), situaterl between the Rio de la I’lata 
and the suburbs of Hclgraim and I'alciinn Otlx-r notable jiarks 
itulude I'aniue del Rrtiro, the Carlos Thais bo(ani(al garden and 
the Clemente Ondli /.oologiial garden. In ;<)4i there were igi 
[tublic libraries, witli a (ombined total of .\,C>i.i.vH volumes. 'I'he 
largest of these libraries are I lie Nati<in,d, on C. Meiito. Congress, 
Cornejo 1 leliberantc atid that of Lii I'rcnsa, Argentina’s Ji-ading 
newsp.iper ()t the 1 museums in tlu- city the i»rincipal are the 
llistorno Wnioiial, the National de Hellas Artes. the Municipal 
lie Art(' Colonial and the I’ostal >' Tt legralit <». 'I'he iit\' has more 
than \o hospitals, 7 of whiih are maintained bv the city's major 
foreign lolonics, ts theatres. 17;; mo'ion picture houses, .sexeral 
large markets, and hundteds of hotels, restaurants anil cafi's, 1 
matiy of whiih are world l.imous, ' 


In ip37, 2.824 vessels (10,413.445 net register tons) en¬ 
tered the port as compared with 1,439 'essels (4,311.(112 net 
register toms) in 1941. During the same period, imports decreased 
from 8.628.744 5.768,628 short tons, and exports from 5,384,- 

735 to 3.482,611 short tons. 

Government. —The government of Buenos Aires is composed 
of two liraruhes, executive and legislative, the latter being 
known as the Conrejo Ddibcrante, or city council. The legisla¬ 
tive branch consists of councillors, whose number (30 in 1(140) is 
determined by a somewhat complicated system of representation 
projTortinnate to the voting population of the city. The head of 
the executive branch is the Inteudcnte Municipal or mayor, who 
is a()j)ointed by the president of the republic, suoject to the aj)- 
proval of the senate. By a decree of Oct. 9, if)4i, the Concrjo 
Pclihrrantc was replaced by a commission of 21 interventors 
(Comisidn Inicrvcntors dc Vreinos), appointed by the executic e 
head of the nation. 

Buenos Aires, in addition to being a municipality, is also the 
laiiital of the republic, and as such has intimate connection witfi 
I the federal government. 'I'hrough the inteudcnte matters [lerlain- 
I ing to tlu“ welfare of the municipality are presented to the nation- 
j al (ongre.ss whenever nece.ssarc’, and he. as the representative of 
I the national government, is emjiowcreel to present to the nninici- 
' palily matters affecting it that ha\e originated in congress Other 
manifestations of this dual character of the cif\' are to be found 
in the police and fire departments, under (he control of (he fed¬ 
eral government, which meets the exiienses of these defiartments. 
C'ertain branches of the eduiational .scstem, and also the sanitarx’ 
regulations of the city, carried out by means of a national 
departinimt of public service, are parllv n.ational in character. 

I’ublic sanitation is directed by two organizations, one national, 
(he other municipal. 'I'he first Imcly controls londitions that di¬ 
rectly alfeit the country by virtue of the city’s being the gati*- 
way to the republii. 'I'he second liody has cliarge of rnuniciiial 
laboratories, conducts batterinlogical examinations and disinfect¬ 
ing activities, and controls the rdief serxice.s that respond to 
einergencie.s. 'I'he city's water supply and sewer .system are de¬ 
partments of (he national go\-ernment. Water is obtained from 
(he IMata tar enough uj) stream to avoid pollution, the supple 
being lakiai from wells bort'd biaieath the surtaie of the rixer 
.At central stations this water is purified further by sedimentation 
and tilt rat ion. The sewerage system discharges into the Plata be¬ 
low the lity; whence it i*- carried out to sea. tiraxitx’ not Iieing 
suttiiieiit, a series of pumiis and rt'licd sewers wen* installed 


'I'he mb,in and iiiterurban transportation sx'stem of Bui'nos I 
Aires is exielleiit. In 11141 the netxx-ork lonsiNted of .}>() mi ot i 
street railwa>’s, 3.’ mi. of subxvays, xxith more under lonstruction . 
,ind more th.in 2,000 mule miles coxered by buse.s and ’‘jitnexs.” I 
.\\eiage dailv pa'-seiiger (r.itbi in 1040 was ne.irix' 3.400.000. ' 
The lily is also the terminus of exerx' major railxvay in (he re- ^ 
pulilic. j 

In Hi.p:) the total jias.venger moxeinents through the five 
inuuip.d railxx.w stations (Retuo. (hue. Conslitui u>n, Lai roze j 
,111(1 ih.it ol (he foinpahi.i (iener.il de I'T.C'C) amounted to 25.- 
1.3 7 f>4.3 

Port Facilities..In addition to being one ot the large.'«t [lorts 

in the xxotid and the leading port of Argentina, the harbour of 
Buenos Aires is eritirelx' man-made. .Aitiially there are fixe ports 
or units, lomprised of inlerloi king b.isins and doiks, which ex¬ 
tend along the rixer front for .1 distance of about five miles. 
Emm .S, to N these are: Port of Inll.ini.ibles (under construction 
in i()4ib Darsena .'“'ud (.801011 B.isiiil. Riachuelo, Puerto Madero 
;ind Puerto Nuevo (lompleled in i<}35i. whiih includes Darsena 
Norte. .A^tt'ss to the port from the outer mads is by way of a j 
I haiinel that leads to xxithin 5 or (i mi. of the port, at which 
point it branches into two channels, one leading to Puerto Nuevo 
and Darsena Norte, the other to the Riachuelo and Darsena Sud. 
The depth of water in the main channel and northern branch is 
3t ft, while in (he southern branch it is about 27 ft. As a result 
of World War II the foreign trade of Buenos Aires decreased 
sieadil). 



The I 


Situated at the opposite end of Avenida de Mayo, a tree-lined street about 
a mllo in length, this plaia Is one of the largest and most beautiful In the 
city. It was built in 1910 to commemorate the first centenary of the 
Revolution de Mayo 

Education. —The public school sxstem is partly national and 
partly municipal, although the sihools are under the suiiervision 
of the National Council of Education. The I’niversidad Nacioiial 
de Buenos Aires has six faculties or deiiartmenfs (medicine, law 
and social sciences, physics and natur.d sciences, agriculture, ecu- 
i noniics and philosojihy and letters) occupying separate buildings 
] in various parts of the city. In 1Q40 (here were 762 faculty mem- 
; h('rs and i6.6ii) students. Secondarv education is provided in 
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a total of J76 institutions, stal’frd hy a[)i)roxiniately 7.000 instruc- .st-a-level. Tht‘ high land and temperate climate and tin excellent 
tors and attended by more than 60.000 students. In 1040 there drainage and water-supply make Buffalo one ot the must health- 
were 961 primary schools with an enrolment of 353.734. I'rirnary ful cities in the United States. As originally laid out by Joseph 
education is free and compulsory for children from six to 14 Kllicott. the plan of Buffalo resembled that of Washington. It 
years of age. has broad ancl spacious streets, most of which are lined by trees. 

History.—In 1515 Juan do Solis sailed his vessels into the The municipal park system consists of a chain of parks with a 
water known today as the Rio de la Plata, believing that he had total area of 2,296 ac., encircling the city and connected by l)oule- 
found the route to the Indies. Solis and his p.irty were the first vards and driveways. The largest is Delaware park, about 365ac,, 
Europeans to reach this waterway, but the leader never lived including a lake of 46Aac.. in the north part of the city; the W'cst 
to tell the story. On the north shore of the river he and most j part of (he park was enclosed in the grounds of the l’an-.\nierican 
of his followers met their death in an encounter with the ('harrua Exposition of looi. 

Buildings and Monuments. —Buffalo is widely known for 
the beauty of its residential sections, the hou.ses being for the 
most part detached, set well hack from the street and surroundetl 
by attractive lawns. The Federal building, covinty hall, city hall 
'.mi State otfue building provide quarters for various branches of 
governmental work. The chamber of commerce is the centre of 
business activity. There are three State armouries. An audito¬ 
rium and a rnusie-hall arc owned by the ( ily. The .Mbright art 
gallnry and the building of the Buffalo Historical Society, which 
houses a library and a museum, stand in Delaware [)ark. The 
museum of thi* Buffalo Society of Natural Sciences is in Hum¬ 
boldt park. A monument in memory of President McKinley dis¬ 
tinguishes Niagara s(juare, around whith is the civic, centre. A 
soldiers and sailors’ monument, commemorating Civil War vet¬ 
erans, is in Lafayette square; a statue “The Hiker” approim- 
ately recalls the .Spanish War, and the figure of Conunoilore Oliver 
H.'izard Perry at The Front pre,serves the memory ol the com¬ 
mander of the American squadron in the battle t)f Lake Frie on 
.Sej)(. to, In i'orest Jyawn cemetery are the monuments to 

pre.sent site of Buenos Aires. Grain President Millard Fillmore and t he famous .Seneca chief Red Jacket 

'riiis event marks tlte first serious (1751-1830), a friend of the whites, who was faithful when ap- 

attein[)( of Europeans to establi.sh ihern.selves within the bounds of proached by Tecum.seh and "the Prophet.” and warned the Ameri- 
W'ha! i.s now'Argentina. The Jndian.s pro\ed hostile, alter a lime danger. Churches include St. Jo.seph s (Roman 

conditions became desperate, and Mendoza him.self decided to re- Catholic ) ami St. Paul’s (Protestant Finseopal) cathedrals, and 
turn to Spain, hut died on board ship before reaching there. Tho.se Trinity ( Protestant Fpi.seopal), Westminster Presbyterian, Delu- 
he lelt behind, also discouraged, migrated farther up the Plata ami veare Avenue Baptist, Delaware Avenue Mc'thodist, Fir.sl i’resby- 
thc .settlemiait started b\' Mendoza .soon disappeared. In 1586 terian and others. 

Juan de Garay arrived with other adventurers ancl reoccupied (he Education.—In addition to the usual high and grammar 

site that Mendoza had abandoned. 1 he origin of the name ol the schools, (he city suppori.s a. training school for teachers and a 

city, Nuestra Scfiora del Buen Aire or de los Buenos Aires, has system of night schools, kindergartens and vocational schools, 

never been definitely established. including 7 vocational high schools. The .State teat hers’ college at 

The settlement had grown to a village of several hundred peo¬ 
ple by 1650. Most of the houses were constructed of stone ami 
mud and had thatched roofs, although a few were roofed with 
tile. Dwellings w'cre low. many not more than 12 ft. high. A 
census apjicars to have been taken in 1664, when the town had 
211 families, or a population of more th;m 1,000 people. With 

the exception of a few briet intervals during the iqtli century. 

Buenos Aires has been the capital of Argentina from the earliest 
(lays of the rcimblic . (W. A. R ; R. W, Ri).) 

BUER, former mining and engineering towm in the southwest 
of the district of Munster in the Prussian province of Westphalia, 

Germany. Pop. was 99,307. It grew very rapidly. Its position on 
the watershed between the Emscher and the Lippe and its fine 
woodlands gave it special advantages. On April i, 1928, it was 
incorporated with GeFsenkirchen, 

BUFF, a dull yellow leather originally made from the skin 
of the buffalo (Fr. biifflc, a buffalo), now also from the skins of 
other animals; u.sed for making the military buff-coat or jerkin. 

The East Kent Regiment and the 2nd battalion Seaforth High¬ 
landers are called the “Buffs” and the “Ross-shirc Buffs” respec¬ 
tively, from the yellow or buff-colour of their facing.s. The term ; Buffalo, developed from a .Stale normal .school, has expanded on 
is commonly used now of the colour alone. ' a new site with enlarged and appropriate buildings. The Univer- 

BUFFALO, a city and port of entry, and the county .seat of [ .sity of Buffalo (organized in 18461 comprises schools of medicine 
Erie county, New York, U.S.A., the second city in population in (1S46), pharmacy (i886», law (1891 i. dentistry (1892), arts and 
the State, at the eastern extremity of Lake Erie and at the upper sciences (1913), school of l)U,siness administration, school of 
end of the Niagara river, distant by rail from New York city social work, Millard Fillmore college, school of education, and 
423 mi., from Boston 499 mi. and from Chicago 540 mi. It has an school of nursing. The university in 1909 under Chancellor Charles 
area of 39.4 sq.mi. The site of the city is on a broad, undulating P. Norton acquired a new site of 106 ac. in the northern part of 
tract of ground, rising gradually from the lake to an elevation of the city, to which 44 ac. were added in 1919. In 1920 an endow- 
50 to Soft, its altitude averaging somewhat less than 600ft. above ment fund of $5,177,000 was raised by popular subscription, since 



Indians. Five years later another European e.xpedition arrived, 

headed by a Portuguese, Ferdi- __ _ 

nand Magellan, in the service of |a 

the Emperor Charles V. Magel- |\ f 

l:in followed the coast of the coun- \ /il \ | 1 

try and linally discovered a. wa- I ) 

tercourse kaefing to the east. In 

tian, who had resigned from the 

.Spain. W'-as sent, by Charles V to ’S 

determine the line of demar- 
I ation between the coUmizing 
spheres of Spain and Portugal, 

Learning of inland regions 
abounding in silver, he decided to 
move up the ri\’er. In 1536 an- 
other expedition, commanded by . l. 

Pedro tie Mendoza, landed on the 1 —^— - 
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increased by other fiift.s and bequests. A unique j'ift by the will 
of Chancellor Norton {>rovide.s for the conferring by the uni¬ 
versity annually of a civic medal to iht; citizen of Buffalo who 
is adjudffed to have Ktven the most distink'uished service to the 
community and the world. The first medal was given in 1924 to 
Bishop Charles H. Brent, delegate of the United Slates to the 
internalional opium conference. Cani'ius college (Jesuit) was 
established in 1870 and chartered in iH8p In ic)2o it rai.sed by 
fKijndar subscription an endowment fund of .$1,000,000 and with 
the erection of a new building began a notable; e.x]>ansion. D’You- 
ville college lor women t Roman ('.atholic ) was opened in i()oS. 
Other imjKirtant .schools are the Academy of (he .Sacred Hesart, 
Buffalo seminary, Franklin school, Fimwood school. Holy Angels 
academv, St. Mary’s seminary, ,St. Joseph’s ColleRiatc Institute. 
Nardin academy, Mt. St. Joseph academv and Nichols school for 
boys. Important libraries are the Buffalo public (founded in 1847), 
the (Irosvenor, a reference library founded in the Buffalo 

Historical society library, which includes special collc-ctions, the 
Jaw library (8fh judicial district) and the Catholic institute. 

Public Institutions.^ —'f'he ne ve city hosj>ifni in Buffalo and 
the J. N. Adam Memorial hospital for tuberculous p.-iticmts at 
Ferrysburg (\Y.) are maintained by the city. The Erie county 
home and infirmary oca UiJies a farm site at VVende (N.Y.). The 
U S marine hospital i.s mainlainc-cl by the; fecle*ral government. 
Other important hospitals are the (lener.il, the Millard Fillmore, 
the Ho.spil.il of the Sisters of Charity, the C'hildren’.s, the Dea- 
cofiess, Ihc’ Columbus, (lie I.afa>’ette, the* Fmergcany, the Mercy, 
the Moses Tavlor and the I’r'tvideiue Reln'at. Among the chari- 
t.ablc* institutions are the Home for the Fricmdless, Butlalo and 
.St. N'incenl's orjilian asvlunis, ('liilciren’s Aid society, Erie county 
lodging-liouse, Inglesicle home; and Fe C'outeul.v St. Mary’s deaf- 
mule institution The Charilv Organization sen iety. intw the I-’am- 
ily Service society, was founded in 1H77, the tir^'t of its kind in the 
United States, and has been (he model tollovved in many (ities 

1'lie (irsl news|>aper, (lu‘ dazilh' (a wc-ekK ), was established 
in 1811 and Ijeramc' the' Commcri ial (;i dails ) in 1835. The first 
daily was the H'rslcrn Shir (1834). which latcT became the 
Cotiriir. There w'ere in i()40 two linglish daily f)a{HTS, the Nrws 
and the i'ourii r-Exprrss 

Government and Population. -I'rom mit) to icj.cS Buffalo 
had a commission form of genernment with legislative and e.xc'cu- 
tive pow’ers unilc'd in (ic'e commissioners, chosen .at non-p.irtis;m 
luimaries and elections. A lu-w charter went into etfec i on J.m 
1, ic).\S, which re.storecl governmc-nl by mavor ami council uilh 
.some original features. Nominations, though under direct affili¬ 
ated primaric's, are by party tickets. The elective otVuc-rs are 
ma>(»r, comptroller, president of the council, live councilmeii at 
large and nine- district councilmen. The mayor prepiires the 
budgc-l. and executi\e powers are strongly conccmlratc*cl in his 
h.uul.s. with the council holding a clieck through the powers of 
taxation, ai)pro|)rialicMi and confirmation. 'I'he council sits as a 
unicameral body. The max’or, president of (he council and coun 
cilmen at large may not be rc-elecled to succeed themselves after 
cotnplrliiig their four-\-ear terms. The district councilnu-ii, who 
arc elec led loi two-yc\ir terms, nia\' bc' re-cdected once, but ni.iy 
nut sc‘r\<' tor more than four continuous years. j 

Bulialo’s (list ccMisus, taken in 1S20, showed a pojrulalion of 
about 2.00U. .\ century of growth brought it in icjro to sol).;73, ! 
with a total of 602..847 in the metrof»olitan district ( Buffalo and j 
suburbs I The ledc'ral census figures of .April 1, 11)30 were 573.- j 
07b; those of ii);o were 575,001. 'Phe v*''P’il'dion includes nu- j 
iruTous elements of (’icrman, U.madian, Polish, Irish and Ii.ili.in j 
birth or descent. j 

Commercial Importance. —.Situated almost eciuidistaiU from ; 
New York, Boston. Philadelphia. Baltimore and ('hicago. at a | 
natural junction point tem lake ami r.iihoad lransi>or(ation, Buf- | 
fall) has become oni' ol tlie le.idiug commercial and industrial j 
centres ol the United Stales, lis annual rc’corcl in loim.ige handled ' 
usually ranks (he city eighth or ninth among all .American ports. | 
It i.s first in value of commerce. The outer harbour is jn'otected i 
by a brc'akwater 4] nil. long cticlo.sing an area of about t>So acres. 
Then* are 37 4 mi of water frontag»‘, obtaiiufi in part lev (he do- j 


vc;lopment of the Buffalo river and canals. Municipal piers sui> 
plcment private dockage, (jrain elevators have a capacity of 
aimo.st 42,000,000 bu. and handle from 200.000,000 to 300,000,- 
000 bu. a year. The New A"ork stale- barge canal gives water tran.s- 
I>ort to the seaboard for barges up to 2,000 tons capacity. Eleven 
main railway lines make the city an c-xceptionai centre for land 
transportation. Electric pvower is obtained in great part from 
Niagara Falls. Natural gas. piped from Pennsylvania and western 
New York fields and supplemented by manufactured gas, is an 
important .source of fuel supfiiy. An abundant wsiter supf>ly is 
pum)M;(l from Lake F>ie and a filtration plant protects its purity. 
A municipal air[X)rt provide.s adequate landing facilities for air¬ 
borne mails and commerce. Flour and grain products, iron and 
sti-cl, rubber, aeroplanes, chemicals and meat products stand 
among the city’s most important manufactures. There is diversity 
in lc“^.ser lines of manufacture. 

History.—The first white men to visit the site of Buffalo were 
undoubtedly the adventurous French trappers and various Jesuit 
' mi.ssionaric-s. On the east bank of the Niagara river at the mouth 
of Cayuga creek, La Salle in 1679 his ship the “Griffon,” and 
at the mouth of the river built Ft Conti, which, however, was 
burned in the .same yi^ar. In 16S7 Marquis Denoriville built at the 
mouth of the river a fort which was named in his honour and 
was the prcdecc.ssor of the forlifnations on or near the .same 
site later called Ft. Niagara. The neighbourhood was the .scene 
of military operations up to the close of the Rc-xolulionary War. 
As early as 1763 the present site of the city of Buffalo came to 
be known as the “Buffalo Creek region,” either from the herds 
of I)iil(aio or bison which, according to Indian tradition, had fre- 
(luented the salt licks in the neighbourhood, or more probably 
from an Indian cliii-f. In 17S4 CapL William Johnston. Ezekiel 
Lane and Michael Middaugh liecame (he- first ]X‘rmanent white 
residents. The land was a part of the origin,il Phc-ljis-Gorham 
pun h;isi-. In i 71)7 it came into the possession of the Holland Land 
eoinpaiiw being f)art of the trad known as the Holland purchase. 

Joseph I'Jlicott, the agent of the company, who has been called 
the “Father of liuffalo,’’ l.iid out a town in 1S03, calling it New 
.Amsterdam, and by this name it was knowm on the company’s 
books until about icSio. 'The name of Buffalo Creek, or Buffalo, 
however, proved more }>oi)ular. The village became the county 
.seal of Xi.igara county in 1808, and two years later the town of 
Buffalo was (-n-ctc'd. Ujx*!! the outbreak of the second war w'ith 
Great Britain Buffalo became headquarti;rs for mo.st of the- mili¬ 
tary operations on (he Niagara frontier. J-icut. Jesse D. Elliott, 
Ih.S.N., established a navy yard on Scajaquada en-ek where sev- 
c'ral vessels wc're built that figured in later naval opc-rations On 
Oct. (). iSi.?, he led an expedition which captured two merchant 
vessels moored under the guns of Ft. Erie on the ('anadian side. 
On Nov. 30, 1812. Gen. Ale.xancli-r Smyth made an unsuccessful 
altc-mpi to cross the river and attack Ft. Erie. On July i i, 1S13, 
a British force (.rossed the ri\cr and a sharp skirmish occurred 
within the jm-sent limits of Buffalo. On Dec. 30-31, 1813, and 
Jan. I, 1814, British. Canadians and Indians under (len. Sir 
Phineas Ri.ill (i76()-i85i) burned the greater part of Buffalo and 
Black Rock, with little resistance from the defending troops. The 
destruction, in which most of (he other villages along the frontier 
were included, was an act of retaliation for similar devastation 
clone by .-American troops in Canada. Gen. JaecT) Brown from 
headquarters iii Buffalo directed the troops which crossed the 
river and received the surrender of Ft. Erie on July 3, 1814. The 
army thence* ni;jrchi-d down the river to the vicinity of Niagara 
Falls, where the battle.s of Chippewa (July 5) and Lundy’s Lane 
(July 25) were fought. The .American troops retired to Ft. F>rie. 

.A strong attack by the British was rcpuUed on .Aug. 15, a por¬ 
tion of the fort being blown up. On Sept. 17 a sortie of the 
Americans against the British camp resulted in the abandonment 
of the siege for the time being. Another advance by the .Ameri¬ 
cans as far as Chippewa was turned back in October and on Nov. 

5. 1814. Maj.-Gen. Izard abandoned Ft. Erie and withdrew across 
the river to Buffalo. 

After the war Buffalo was rapidly rebuilt. It was incorporated 
.as a village in 1816, With the westward movement of immigra- 
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tion its prosperity increased. The first steamboat on the Great 
Lakes, “Walk-in-the-Watcr,” was built in Buffalo in 1818. It 
was named in honour of a famous Wyandot Indian chief. The 
completion of the Erie canal in 18::5 greaily increased the im* 
jwrtance of the place. In 183a BulTalo was incorporated as a city 
and Dr. Ehenezer Johnson was cho.sen as the lirst mayor. In that 
year and again in 1834 cholera epidemics caused considerable lo.ss 





of life. 

In the Civil War, Erie county, of which Buffalo is the chief 
city, furnished 15.249 men to the Federal army. Their casualties 
numbered 4.704. In 1882 Mayor 
Grover Cleveland of Buflalo 
was elected governor of the State 
of New "S'erk, and in 1884 was 
nominated and elected president 
of the United States. In 1901 
Buffalo citizens organized the 
Fan-American Exiiosition with 
the purpose of promoting trade 
lielween the United Stales and 
other countries in this hemis¬ 
phere. While attending this expo¬ 
sition, President William McKinley was assassinated by an an¬ 
archist, who had come to Buffalo for the purpose (Sept. 6, 1901). 
\ ice-President Theodore Koo.scvelt took the oath of office as 
jiresident in Buffalo. 

Buffalo furnished over 10,000 volunteers and selected service 
men to the U.S. army in the World War. The grt‘a(er number of 
these. scr\’ed in the 77th and 78th Division.s and had an active 
part in .several batth'S. On Aug. 7. 1927, an inlernationnl vehicular 
bri(lg(‘ wa.s ope/ied to Fort Erie us a nieinorial to a century of 
Canadian-l riiled Stales peace. In July 1932, the city eelebratc'd 
its centennial with an exposition Recent construction includes .1 
new eil>' hall and a federal building. 


The cape buffalo of Africa. 

WHICH RESEMBLES THE ASIATIC 
SPECIES IN SUE AND HABITS 


Itnn.ioi.uAi’in.- -O. Turner. Hi'ihvy of thr Holland Land Purdiase 
(llufl'alu. 1.S50); William Kelcluim, IIi\iory of lUiffalo (Buffalo, 
isii.i ()S) : /’iifdicutiotis of the Buflalo Historical Society (1.S71) ct scg.} ; 
11 F. .Smith, History of Buflalo and Eric County (.Syrat use. J.H.S 4 ;; 
J I.arncfl, History of Buflalo (1911); Frank H. Severance, Praic 
Episodes on the Maf^ara (1915) and An Old Frontier of France 
(1917): Henry W. Ilill, Municipality of Buffalo Louis 1 .. 

Babioek, The War of 1S12 on the Niagara Frontier (i9.->7); M. M. 
Wilner. Xiny^aia Frontier (Chicago, lyp); Robert W. Bingham, The 
Cradle of the Queen (Sty (Buffalo. 19.U). 


BUFFALO (Buhalus buhalus), a member of the o.x family 
(Bov'idae, i].v.), which, irom time immemorial, has been a domes¬ 
tic animal in India and Malaya, and has been introduced into 
KgypI, Itah’. (jasconx' and Hungary. The name has since Iven 
applied to related rattle, and, in America, to the bison, (q.v.). 

The Indian buffalo is larger than the ox, but is less docile. It 
is employed both for farm-work 
and as a drauglit animal. The 
COW' gives much milk, ver>- nour¬ 
ishing but of a peculiar llavour. 

The horns are long, widely sepa¬ 
rated and backw'arclly directed. 

In a wild state the animal haunts 
swamj’))' marshes and, like the 
domestic siiecimens. loves to wal- _ 

low in the mud. A larger Indian the Indian buffalo (bubalus 
form is called the arnce. The bubalus » distinguished by the 
adult buffalo i.s quite a match for spread of the horns, is domes- 
a tiger. Buffaloes form herds of ticated for farm work 
50 or more, which, however, break up into small parties, compris¬ 
ing a bull and three or four cow’S, at the rutting season. 

The Cape buffalo (Synccro<; cafler) is di.slinguished by its 
shorter horns, the bases of which arc immensely thickened and 
cover the whole forehead. Several well-marked varieties are known. 



In habits and size it resembles the Asiatic species, and ranges over 
south and central Africa. This animal is credited with great in¬ 
telligence. and a wounded buffalo is almost a synonym for cunning 
and ferocity They are among the most dangerous of big game 
and are treated with re.spect even b\ e.xperienced hunters. 


Several other species inhabit Asia and Africa, including the 
dwarf S. nanus from the west of the latter continent. 

BUFFALO-BERRY, called also rabbit-berry and Nebraska 
currant {Lcparnyrea arftcittea or Shepherdia aryentea)^ a hardy 
North .American shrub of the oleaster tamily (Flaeagnactae 1. 
allied to the seabuckthorn {Hippophac rfuimnoides) of English 
coasts. The buffalo-berry is native to stream banks in the Grc.ii 
Plains region from Manitoba. .Saskatchewan and .Mln-iia south¬ 
ward to Kansas, New Mexico and Nevada. It grows irom 6 ft. to 
20 ft. high, with whitish, somewhat thorny branches and sm.dl, 
oblong, .dhery leaves, and in August or September lie.us a pro¬ 
fusion of oval. scarlet-r(‘d, or golden-yellow berrii-s, about tlie size 
of currants. The fruit has a tart flavour and makes a good meat 
relish. The plant is not only an attractive shrub, but, because of 
its spiny branche.s, i.s .suitable al.so for hedge.s Attempts ha\e 
been made to cultivate it for its fruit, and some imrserx'men cata¬ 
logue it, but tbe sale of plants is limited. The hushes are pro¬ 
ductive, and great (|iiantilies of the berries could be gathered 
from the wild. Propagation is effected b>- st'cds and cuttings 
Seeds should be stratified over winter and planted in nursc-ry 
rows in spring. Two or three years are reciuiied to grow jdams 
large enough for sale. Cuttings are made and handh'd like lurratit 
cuttings. Plant.s may be dug from native thicket^, but thex' do not 
readily bear transplanting. Since buffalo-berrx’ is dioecious, it is 
necessary to sed out one male plant with each four to six female 
plants, ivi.ile plant.s may be distinguished by their dense' dusters 
of plump buds, while the female plants hax-e loosc-r dusters of 
pointed buds. The .smaller thornless Canadian buflalo-berry (/.. 
canadensis or S. canadensis 4 ft. to 8 ft. high, with ox’.'tle leaves, 
silverx only on the under surfaci*. grows on wooded banks from 
Newfoundland to Ala.ska, and southward to New ^'ork and 
Oregon, extending in the Roc kx' mountains to New Mexico. Its 
rounded rc-d or yellowish turranl-like fruit is insi[Hd 
BUFFALO-BUR {SoUmum rnstra^um^, called also beaked 
nightshade and iirickly luil.ito, a North Aineriian annual of the 
nightshade' f;irnily {Solanacrai ). native to high iilains e.ist of the 
Rocky mountains from North Dakota to Mexico. 'I'hc' plant 
grows from 1 ft. to 2', ft. lijgh and in a.spect .strcciigly rc'sc'inhles the 
potato (c/.i'.), to which if is closely related, but is more' slender. 

has bright yellow llowc-rs and is 
armed throughout with nc'cdlc;- 
like prickic's, ('spc'cially on the 
burrlike covering inclosing the' 
bc'rry. The buffalo-bur is the 
original host or food jilant itf 
the destructive Colorado potato 
iH'etle iqv.) and has become 
sparingly naturalizc'd ea.stward to 
Ontario and New Hampshire and 
also in southern California. 

BUFFALO-PITTS- 
BURGH HIGHWAY, a thor¬ 
oughfare .extending from Buffalo, 
New \'ork, to Pittsburgh, Penn¬ 
sylvania, about 2t)5m. in length 
and paved'throughout. It passes 
through the rich farming country 
of New York and the moun¬ 
tainous regions of Pennsylvania and lakes in Collins, Salamanca, 
Bradford, Kane, Du Bois and Blairsvillc on the way. 

BUFFER, a member which receives and absorlcs the* .shock 
of an impact gently, and thus protects other parts from damagtr. 
A buffer must contain some flexible material, such as a steel spring, 
a rubber block, air-cu.shioning or a hydraulic cylinder. Buffers 
are employed in railway trains to protect the individual trucks 
and carriages, as well as the engine and tender. 

British Practice. —Buffers are placed at the corners of the 
car body, and consist of circular or oval heads having long stems 
extending into the body, as shown by the details of a Great West¬ 
ern Railv.’ay steel carriage underframe designed I)y C. B. Collett. 
The volute springs surrounding the stems are pin. diameter over 
the largest coil, and thrust against steel knees. A stroke of 5in. 
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BUFFER ACTION—BUFFET 


Is allowed for. ,An elliptical shape, isin. by igin., is chosen for 
the buffer faces in order to avoid any possibility of the buffers 
locking at sharp curves. Buffers for shunting engines have an ex¬ 
tra large head. Close-coupled vehicles for suburban traffic are 
somclimes con.structcd without the two side buffers, there being a 
central elliptical block, and the draw-bar pulling against rubber 
springs. In the automatic buffer couplers the coupling end passes 
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Detailed diagram of the type oi^ buiter used on the great 

WtSTERN RAILWAY IN A CARRIAGE STEEL UNDERERAME 
The vdliito springs aro thrust against itcnl knous, and iho buffer facet, 12 
by 19 Inches. The elliptical shaped heads prohibit the buffori from lock¬ 
ing at siuirp curves. Cnglnvt ernployod to switch cars from ono track to 
another have buffers with an extra largo head 

Ihrougli n largc-fact'd buffer, which is soinetinu's widened to 
carry two stems titled with a compensating beam. 

'I'lu' lixfd buffer-slop at a terminus, or at thr- i-nd of a siding, 
may bo a plain wooilen beam, llumgh it is often proviiled with 
springs As a safeguartl against the jiarlial failure of brakes, 
liie kansomes and Ra|)ier h>draulic. bulier-stops are installed at 
many impoilant teimini. The bulfer head carries a long rod that 
lermin.iles in a pi.don working in a cylimler tilled with water or 
oil. Passages lead out of the c>linder, jn-rmitting the Huitl to 
escape grailuall)'; these are larger at the front entl than the back. 
As the speeil is eheekt'd, less and less pas.sage is provided, offering 
a resistauie which retards the ti.iin without shock or recoil. The 
lengths of stroke range from 5-1 ifl.; the buffers in the latter cast- 
are capable of slopping a train of about 900 tons moving at lom. 
an hour. tP. H.) 

American Practice. —The buffer is used in jiassenger-lrain 
cars ill combination with the draft gear, and consists of a steel 
plate carried by three horizontal stems extending into the car 
bod>' just below the lloor level and above the “draw-bar.” The 
plate eomes in contact with a similar plate on (he adjoining car. 
The stems which carry the buffer jilale carry long coiled springs, 
(he lentral stem in some designs al-^t) acting upon sliding friction 
member^ in comhination with sti-el si>ring> passenger car buffer 
serws not only to absorb tlie impact caused by the cullisioti of 1 


i two cars, but to take up the slack in the couplers when c.ys are 
in a train, and to close up the gap between cars, making it safe 
I for passengers to walk from car to car. Standard practice allows 
I for a total stroke of 5^ inches. When cars are in a nortnal 
coupled condition, the buffers are compressed 3in., leaving 2;^in. 
for the ab.sorption of compressive shocks. In freight yards and 
sidings, a stopping device that slides along the rail is frequently 
employed. This depends on the friction generated between the 
rail and a cast-steel shoe upon which the car wheel mounts. As 
the shoe slides along the rail, the energy of the car is dissipated. 
Blocks bolted to the end of the rails finally bring the car to rest. 

; (See also Railw^ays.) 

I Spring buffers also called “bumiiers” are fitted to motor-cars 
, to protect the ends from the effects of collision. (X.) 

BUFFER ACTION. A buffer in cht-mistry is any material 
' which lessens the activity of acid or alkali, added to a solution 
containing that material. Buffer action may be described as the 
re.si.stancc offered by a solution to change of acidity or alkalinity 
through the addition or loss of acid or alkali. Common buffer sub¬ 
stances include alkali .salt.s (.‘^odium acetate or pho.s])hate), jiroteins 
(gelatin), the phosphates in raw sugars, carbonates in raw water, 
carbonates and silicates in clay, alum and rosin in paper sizing. 
Buffers play a very important role in the blood, permitting large 
amounts of acid to be transported and eliminated without ajrprc- 
ciably changing the slight alkaline reaction of the blood. 

The acidity or alkalinity of a solution is measured in terms of 
the. concentration of hydrogen ions (IT) or hydroxyl ions (OH ) 
I>rescnt. Since there is a definite relation between (H\) and 
(OH ) (oncentrations, due to their ri-lationship in the water niide- 
(ule, the acidity or alkalinity of a solution can be convi-niently 
cxi.'ressi-d, when the quantities are small, in terms of grams of 
hydrogen ion per litre, and, for the sake of convenieme, as the 
reciprocal logarithmic ex[)onent of (his concehtration, called the 
•pfJ. ■ 1- or example, 0001 gram of hydrogen ion per litre of 
.solution may be e.xpresscd as 1 /To ^ gram jier litre, or siiriply as 
pll.p At pH/, hydrogen ions and hydroxyl ions are present in 
e<|ual quantities and the solution is neutral. The buflcr action of 
leriain sub.stanci-s is made pos.>il)le by the circumstance that they 
m.iintain an equilibrium betwi-en their ionized and non-ionizetl 
forms, according to the older tlu.-ory of ionization; and that the 
ionized form has a definite pH value. As acid or alkali is aildijd, 
(he e(|uilibrium .shifts .so that (be pH is held as nearly constant as 
possible. Thus, although acid or aik.di is added (within reasonable 
limits), the pH of a buffer solution will change only very slightly, 
j Dilution changes the pH of buftir solutions only slightly; for 
[ (‘xamiile, sodium acetate of pH 4-615 on fivefold dilution shows 
a pH of 4-665. (.SVc Hydrook.n’ Io.v Conc’kvtr.vtto.v ; Soi.i'tid.vs.) 

See VVfoK. Am. EUrtrochrm.. Sac. (1927) ; W. Clark, Thv Drtrrmind- 
lion of Hydrogen Ions. {A. Kn.) 

BUFFET, a piece of furniture, of I-'rench origin, closely akin 
to the sideboard, cupboard and dresser. It came into its greatest 
[irominence during the Stuart period, but has varii-d so widely 
in form that it is difficult to trace its natural development. It has 
lieen more commonly used as a place to kc-ep the necessary equip¬ 
ment of the dining table—dishes, china, glass and silver. The 
buffet, originally a small room, or recess, in which was a counter 
where food was serced, was ahva}’s provided with one or more 
flat .‘spaces, or broad shelves, for the reception of dishes, etc. 
One type of buffet, a table with a super-structure that fits against 
the wall, is meant more for the display of plate than anything 
else. Another type, the forerunner of the sideboard of the i8th 
century, consisted of a heavy, low table with deep drawers be¬ 
neath. The early buffets, after they became pieces of furniture, 
were sometimes carved with the utmost elaboration, but the 
Renaissance did much to refine their ornament and vary their 
form. The early Georgian period, however, made the buffet a 
subject for cabriole legs, club feet and other variations character¬ 
istic of (he period. .About this same time tiers of shelves, with 
or without a glass front, were quite often called buffets—perhaps 
because they were used as a place for dishes. In fact, almost any 
dining-room receptacle for articles that were not irnmedi.alely 
wanted came at last to bear the name, n-garclless of its form 




HUFFIER—BUGEAUD 

BUFFIER, CLAUSE (1661-1737), French philosopher,! 
historian, and educationalist, was bom in Poland of French par* 
ents, who returned to France and settled at Rouen. He taught in 
the college of the Jesuits in Paris, where he spent the rest of his 
life. He seems to have been an admirable teacher, with a great 
power of lucid exposition. His principal work is the Trmte des 
VMies Premieres (1717). He anticipated the spirit and methods 
as well as many of the results of Reid and the Scottish school. 
Voltaire described him as “the only Jesuit who has given a reason- 
able system of philosophy.” 

He wrote also flUments dc Mvtaphysique (1724), a “French 
Grammar on a new plan,” and a number of historical essays. 
Mo.st of his works appeared in a collected form in >732. and an 
English translation of the Truitc was i)iiblishccl in 1 7S0. 

BUFFLEHEAD, the common name for a North American 
duck (Burrp/inia olhcohi), or butterball. allied to the golden¬ 
eyes (g.v.). In colour the buftlehead is [hack or [)lackish above, 
white below, with a white band extending around the, back of 
the head from eye to eye, and with the remainder of the head 
and the neck glossed with purple, green and blue. This small 
duck, about 15 in. long, is noted for its powers of quick diving. 

It feeds in part on small fi.sh, which it pursues and captures be¬ 
neath the surface. It breeds from central Alaska and western 
Ontario south to British Columbia, northern Montana, and Mani¬ 
toba, wintering southward. Four have been ntcorded in laigland. 

(G. F. Ss.) 

BUFFON, GEORGE LOUIS LECLERC, Comtf pi: 
(1707-1788), French naturalist, was born at Montbard (Cole 
d’Or), his father, Benjamin Francois Leclerc cle Buffon ( i68.t- 
1775). being councillor of the Burgundian parlement. He studied 
law at the college of Jesuits at Uijon, w'hcre he made the acciuaint- 
ance of a young Englishman, Lord Kingston, and with him trav¬ 
elled through Italy and then went to England. He pulilished a 
French translation of .Stephen Ilaless S/nlu.', in 17,15. 

and of Sir I. Newton’s Fluxions in 1740. At 25 years of age he 
succeeded to a consicierable property, inherited from his mother, 
and from this time onward his life was devoted to regular scientifx 
labour. In 1731) he became keeper of the jardin du Roi and of 
the royal museum. He there began to collect materials for hi^ 
Natural History. He entrusted the descriptive and anatomical 
portions of the treatise to L. J. M. Daubenton, and the first three 
volumes made their appearance in 1749. L’ ^ 15 - 1743 

or 1760, as sometimes stated) he married Marie Framboise de 
Saint-Belin, and felt deeply her death in 1769. He himself died 
in I’aris at the age of 81 of vesical calculus, having refused to 
allow any operation for his relief. He left one son. George 
Louis Marie Leclerc Buffon, who w-as an officer in the French 
army, and w'ho died by the guillotine, at the age of 30, on 
July TO, 1793 (23 Messidor, An II). Buffon was a member of 
the French Academy (his inaugural address being the celebrated 
Discours sur le style, 1753 ), perpetual trea.surer of the Academy 
of Science, fellow of the Royal Society of London, and member 
of most of the learned societies in Europe. Without being a pro¬ 
found original investigator, he possessed the art of expressing 
his ideas in a dear and attractive form. His chief defects as a 
scientific writer are that he was given to excc.ssive and ha.sty 
generalization. 

His Ilistoire naturellc, gincrale ft particulihe was the first work 
to present the previously isolated and apparently di.sconnectcd 
facts of natural history in a popular and generally intelligible form. 
The sensation made by its appearance in successive parts w-as 
very great, and it did good service by diffusing a taste for the 
study of nature. The Ilistoire naturelle passed through several 
editions, and was translated into various languages. The first 
edition is highly prized by collectors, on account of the beauty of 
its plates; it was published in Paris (i749-1804> in 44 quarto 
volumes, the publication extending over more than 50 years. In 
the preparation of the first 15 volumes of this edition (1749-67) 
Buffon was assisted by Daubenton and subsequently by P. 
Gueneau de Monlbcliard. the abbe G. L. C. A. Bexon. and , 
C. N. S. Sonnini de Manoncourt. The following seven volumes \ 
form a supplement to the preceding, and appeared in 1774-89, ' 
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the famous opaques dc la nature (1779) being the fifth of them. 
They were succeeded by nine volumes on the birds (1770-83), 
and these again by five volumes on minerals (1783-88). The 
remaining eight volumes, which complete this edition, appeared 
after Buffon’s death, and comprise reptiles, fishes and cetaceans. 
They were executed by B. G. E. dc Lacepede, and were published 
in succe.ssive volumes between 1788 and 1804. A second edition, 
begun in 1774 and completed in 1804. in 30 volumes quarto, is 
in most re.spects similar to the first, except that the anatomical 
descriptions arc suppressed and the supplement recast. 

BUG, the name of two rivers of Eurojie. (1 ) A stream of 
Eurojiean Russia, which rises in the Avratynsk hills near the 
Poli.sh frontier and llows generally southeast through Podiilia 
and Kherson, to enter, at Nikolayev, the liman or lagoon into 
which the Dnieper also discharges. Its upper part is beset with 
rapids and its lower has numerous sandbanks and rticky stretches 
which prevent navigation. (2) A tributary of the Vistula, rising 
in eastern Galicia east of Lwow' tLemberg) and fiowing north- 
northw-est to Brest-Litovsk. where it becomes navigalile as it turns 
W’est between the provinces of Siedlce. Grodno tmd Lomza, to 
join the Vi.stula, 23 mi. below^ the city of War.saw. 

BUG, the common name for in.sects of the suliorder Heter- 
optera of the order Hemiptera ig.v.), also used in North America 
for almost any kind of insect; r.g., ladybug (ladyl'ird), June bug 
(cockchitfer). In a more restricted sense it is ajijdicd to men 
bers of the hemipterous family Cimicidae of whicii the bt t 
known examples are the bedbugs, 'rhese are oval, nattened. 
mahogany-coloured insects with vestigial wings and pieri ing. 
suclori.d mouth yiarts. I'he commonest .s])ecies arc the cosmo¬ 
politan Cimex Icctularius, the bedbug of Euro])e and North 
Amerie.'i; and C. roiundatus, the bedliug of (he oiiiait These 
insects breed in careless households, and are nocturnal, hiding b\ 
day in crevices. They arc blood-sucking in habit, chiefly attacking 
man; pathologists have sU'-pected (hem of transmitting several 
ilisea.ses, but further evidence is nt'eded. Other member.s of the 
famiJv include parasites of birds and bats. 

BUGEAUD DE LA PICONNERIE, THOMAS ROB¬ 
ERT, Dfkk of Isi.Y (1^84-1849). marshal of 1 ‘rance. w’as 
born^at Limoges on Oct. 15, 17S4. He came of a noble family of 
Perigord, and was the youngest of his parents’ 13 rhiUlren. Harsh 
treatment led to his flight from home, and for some years about 
iKoo he lived in the. (ountry, engaged in agriiulture, to which he 
was ever aflerwaril devoted. At the age of 30 he became a 
' pricalc .soldier in the Vrlih"; of the Imi.)erial Guard 11S04), with 
which he look part in the Auslerlitz campaign of (he following 
ye.ir. Earl\’ in 1806 he was given a commission and ser\'ed in the 
Jena and Eyiaii campaigns. He served in .Sjiain through the 
Peninsular War. At the first restoration he was made a colonel, 
but he rejoined Napoleon during the Hundred Days, .and under 
his old chief Suchet distinguished himself greatly in the war in 
the Alps. For 15 years after (he fall of Naiioleon he w;is not re¬ 
employed. In (he chamber of deiiulies. to which he was elecletl 
in 1831, he remained an opponent of democracy. His conduit as 
gaoler of (he duchc.ssc de Berry led to a duel between Biigeaud 
and the deputy Dulong, in which the latter w'as killed (1834 ); this 
affair and the incidents of another rmrutc exposed Hugisiud to 
ceaseless attacks in the chamber and in the press. He was re¬ 
elected in 1834, 1837 and 1839. 

About this time Bugeaud became muth interested in the ques¬ 
tion of Algeria. At first he appeared to have disapproved of the 
conquest, hut hi,s undeviating adherence to Louis Philiiipe brought 
him into agreement with the government. .Sent to Afiha in a 
subordinate capacity, he proceeded to initiate his war of dying 
columns. He won his first victory on July 7, 1836. made a brilliant 
campaign of six weeks' duration, and returned home with the rank 
of lieutenant-general. In the following year he signed (lie treaty 
of Tafna (June r. 1837), with Abd-el-Kader, an ait whicti, though 
justified by the military and jiolitical situation, led to a renewal 
of the attacks upon him in (he chamber, to the refutation of 
which Bugeaud devoted himself in iS.pi. Finally, in 1840. he was 
nominated governor-general of Algeria, and etily in 1841 he 
[)ut into forte his .system of flying coluinn.s. His swiftness and 




3+6 


BUGENHAGEN -BUHL WORK 


cncrjry drove back the forces of Abd-el-Kader. In 1842 he secured 
the French positions by undertaking the construction of roads. In 
1843 Hugeaud was made marshal of France, and in thi.s and the 
following year he continued his operations with unvarying suc¬ 
cess llis great victory of Isly on Aug 14, 1S44 won for him the 
title of duke. In 1H45, however, he had to take the field again 
in (on.seciuence of the di.saster of Sidi Brahirn fSept. 22, 1845), 
and up to his final retirement from Algeria (July 1846) he was 
almost constantly employed in the field. His resignation was due 
to ditlerences with the home gfivernmerit on the (|uesfion of the 
future government of the jirovince In 184.8 the marshal was in 
I'aris during the revolution, but his orders prevented him from 
acting i-tlectually to suppress it He was asked, but eventually 
ret used, to be a canriidate for the presidency in opposition to 
Louis Na[)ol( C)n. His last jmblic; service was the command of 
the army of the Alps, formed in 1848-40 to observe events in 
Italy He died in I’aris on June 10. 1840, 

Bugcaiifl’s u riting'^ were numerous, im luffing hfs Oeuvres mililaires. 
(olli'dnl l>v Weil (iHMj), ni.'iny ofitciul reports on Alueriu and the 1 
war there, ;ind -owe work.s on eectuomics and jiolitital Mienee. See I 
('owte fl’Ifh'ville Le Marcchal liu^caud (5 vols., jS.Sj-82, anotiier cd. | 
1S.S5). ‘ I 

BUGENHAGEN, JOHANN (i485-i55«). known ns the ! 
Hoctok I’oMKkA.N’t.s, German Frotestant reformer, was born at ; 
V\^)llin near Stettin June 24, 1.^85. In i 30 f) he was ordained j^riest, j 
and bec.ime a vitar in thi' collegiate Marienkirc/ic at Trejitinv; ; 
in 1517 lie was appointed lecturer on the Bible and ('hurch ! 
Fathers at tlie abbey school at Belhutk. In 1521 he went to j 
Witlenlurg, where he formed a cIom* friendship with Luther and } 
Midaiu hlhon, and in 1522 he married. In 152H be arranged! 
the thiirih affairs of Bruie-wick and Hamburg; in 1530 those of | 
laibeck and I’omerani.i, In 1537 he was invited to Denmark by j 
Christian III., and remained live years there, organizing thi' (.hurch 1 
and schools He passed the remainder of hi.s life at W'ittenlxTg. 
He died on A]iril .-c\ 1 55S. Among his nunicrcuis works is a history 
of romerani.i, whii h remained iinpubli^licd till 17.-8. I’eihap.s hi.s 
lie.'d liook IS the Interpretatio in Librnm. Psahnorum (1523). lie 
hi'lpeil Luther in his translation of the Bible and him.self trans¬ 
lated the Bible into Low Gernian, 

See Lifr I»v IL Hering (tSKS); Banil Gdtiek, ]Uie,enUiic,en nnJ die 
Pr<itr\lanti\ierun^ I'onttnrrns (rScjc;). {). XOgt puhiislied a collection 
(tl ItugcTihagrn’s correspondence in 18.SS, and a .supplenuiit in iHqo. 

BUGGE, SOPHUS (1S3 ^-ic;07 t, Norwegian philologist, the | 
author of tlie first critical edition of the Edda, was born at | 
Lautvik, Xorw.iy, educated at Ghristiania, ('ofienhagen and Beilin, 
and in iSnc) liec.une protessor of comparative philology and Did 
Norse at Christiania I’niversity. He was a jiionca-r in the collec¬ 
tion and study of Norwegian folk-songs, traditions, and Runic 
inscriptions Itiigge's critical edition of the elder Falda {Xorroen 
Enrnk-i'ordi) was published at Chri.stiania in iS()7. He main¬ 
tained that (he songs of the Edda and the earlier .sagas were 
largc'ly founcli'd on t'hristian and Latin tradition imported into 
Scandinacian liter.illire by way of England. His next most 
important work was the monumental edition (iScjj ct snj ,) of 
anc ic’Ut .Norwegian inscriptions. His writings also include Catnle 
Xrrrskr Polkcriser ( 1S5.S), a collection of Old Norse folk-songs; 
Pidriii’ til den aeldste skaldedi^tnine^s historic (iSc)4'); IJcl^c- 
diiitcnc i den Adder Edda (tSi)O, Eng Irans., The Home of the 
Eddie Ptn rns. i Scjc)); Xi’rsk Saitt^fortardlin^ 0^ Sar^dskrivninc, i 
hland ( kioi ). 

Fur a furlhi'r h‘^t of his works see J. B. Halvorsen, Norsk Forfalter- 
l.exikoit, vol i. (iSSs). 

BUGGY, a vehicle with cither two (in F'nglaiul and India'! 
or lour wheels (in America). F'nglish buggies are generally 
hooded and for one horse. American buggie.s are for one hor.se 
or two. and either covered with a hood or ojxm; among the 
xarieties are the “Goddard” (the name of the inventor), the 
“box,” so called from (he shape of the fiody. (he “cut under" ic , 
(lit out for the front wheels to cramp beneath and so turn in a 
narrow space, (he “encl-s[)ring'' and “side-bar," names referring 
to tht- stvU- of hanging .\ skeleton buggy, iightlv eoristrueted. 
i.s used on the Americ'an “speedwaNS.” luhlt and maintained tor 
fast driving 'The word may ho connected with "bogie.” a truck. 


BUGIS, a semi-civilized Muslim tribe, inhabiting the south 
of { elebes, of Malayan stock, noted for their enterprise as piirates, 
traders and voyager.s. They are particularly liable to the homicidal 
mania known as “running amok.” They have formed settlements 
in Borneo, in the Philippines and elsewhere and do a large 
trade in cloth, and arc famous for filigree work, for shipbuilding 
and for the manufacture of arms, as well as for weaving. They 
use a bow of Asiatic form, and hunt deer on horseback. In spite 
of (heir religion, a good deal of animistic belief survives and a 
shrine is re.served for the sacred objects of the tribe. Their 
written (haracter resembles that of the Balta (e^.v.) and besides 
fran.slations of (he Koran they possess written laws. They Were 
converted to Islam at the beginning of the 17th century by their 
neigh!)0urs and kin.smen, the Mangkassaras, of similar culture, 
who wi.Tc; themselves apparently converted at some time after the 
arrival of the Portuguese in 1512. The princes of the Mangkass- 
nras used each to be given a new name after death. (J. Fi. H.) 

BUGLE, a treble brass wind instrument with cup-shaped 
mouth[)it‘CC and conical bore. 

Those members of (he brass wind such as the horn, bugle, 
trumpet and tuba, which, in their simplest form, consist of tubes 
without lateral openings, dcpiend for (heir .scale on the harmonic 
.series obtained by overldowing, i.c., by greater pressure of breath 
and by (he increased tension of the lijis, acting as reeds, across 
(he mouthpiece. The harmonic .series thus produced, which de¬ 
pends on the acou.stic primijiles of the tube itself, and i.s 

ab. solutely uninfluenced by the manner in which the tube is bent, 
forms a natural .subdivision in classifying the.se instruments;— 

( I ) Those in w-hich the lower harmonics from (he second to 
th(' sixth or eighth are employed, such as the bugle, pio-st-horn, 
the cornet-a-pistons, the trombone. (2) 'I'ho.se in which the 
higher harmonics from the third or fourth to tlu? twelfth or 
sixteenth are mostly used, sudi as the French horn and trumpjct. 
(3) d'hose which give out (he fundamental toiK- and harmonics 
up to (he eighth, such as the tuba and ojihicleide. 

Only five notes are re(|uired for the various bugle-calls, 
although the actual compass of the instrument consists of eight, 
of which the first or fundamental, however, being of poor quality, 
is nev(-r used. 

In order to increu.se (he compass and musical possibilities of 
the bugle, two methods have been ado[)te{.l, the use of (i ) keys 
and (2) valves. The ap])]ication of keys to the bugle produced 
(he Kent bugle (named after (be duke of Kent, who was com- 

m. inder-in-chief at the time of its invention in t8io) and later 
the o{»hicl(“ide. The application of valves produced the family 
of saxliorns. 

The bugle, like (be hunting horn, is an instrument of great 
antiquit>’. The shofar of the an¬ 
cient Hebrerws, used at the siege 
of Jericho, was a cow’s horn 
(Josh. vi. 4, 5, 8, 13, etc.), trans¬ 
lated in (he Vulgate buccina, in 
the paraphra.se of (he Chaldee 
buccina ex cornu; while Gideon’s 
use of a massed band of three 
hundred shofars to terrify and 
defeat the Midianites (judges 
which, vii. t6) and Saul’s call to arms 
(I Sam. xiii., 3) may also be 
recalled. During the middle ages 
the use of the bugle-horn by knights and huntsmen, and perhaps 
also in naval warfare, wa.s general in Europe. 

Meyerbeer introduced the bugle in B flat in his opera Robert 
ic Diahlc in the scene of the resurrection of the nun.s, and a 
bugle in A in the fifth act. 

BUGTI, a Baloch tribe of Rind (Arab) origin. nuiril>ering 
about 20.000. who occupy the bills to the east of the Sind-Peshin 
railway, between Jacobabad and Sibi, with the Marris (a cognate 
tribe) to the north of them. 

Si’C Census of India; vol. iv. (ign). 

BUHL WORK, (he process of inlaying different kinds of 
metal into tortoise-shell, or a composition which passe.s for 
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tortoise-bheil, nr snmelimes wood. The nidal U'^ed is generally 
brass or silver, hotli of which lend ihemselves (o engraving. The 
inventor of this process was Andre Boulle (<7.11.), but “Buhl,” 
named after him, came to be the English sp>elling of this particular 
kind of work. Although England and America never became 
greatly interested in the inlaying of metal, Sheraton and a few 
others of the 18th century designers made occasional use of it. 
In the inlaying of the metal, Salisbury glue mixed with plaster of 
Paris is often found necessary, while the finishing calls for emery 
cloi.-i, files, oil and pumice powder. See Marquetry. 

BUHTURi [al-\Valid ihn 'Uhaid Allah 1 rSjo-So;), Arabian 
poet, was born at Mnnbij (Hicrapolis) in Syria, between Aleppo 
and the Euphrates. Like Abu Taminarn, he was of the tribe of 
Tai. Although long resident in Baghdad he devoted much of 
his poetry to the praise of Aleppo, and much of his love-poetry 
is dedicated to Aiwa, a maiden of that city. He died at Manbij 
(Hierapolis) in 897. His poetry' was collected and edited twice 
in the loth century. It was published in Constantinople (in 
1883). Like Abu Tammam he made a collection of early poems, 
known as the Hamasa (index of the poems contained in it, in the 
Journal of the German Oriental Society, vol. xlvii., pp. 418 ff., 
cf. vol. xlv., pp. 470 ff.). 

Biography in M‘G. dc Slanr’.s translation of Ihn Khallik'an’s fiio- 
^raphiciil Dictionary (Paris and London, 1842), vol. hi. pp. Os? ff.; 
and in the Book of Sonp^ {see BAK-HKMK.AEusj, vol. xviii. i)p. 167-175. 

BUILDERS’ RITES. The view that the custom of placing 
within a cavity beneath a foundation stone a few coins of the 
realm, newspapers, etc., ensured that particulars might be found 
of the event on the removal of the stone hereafter, may suffice 
as respects latter-day motives. But such memorials arc deposited 
in the hope that they will never be di.sturbed, and originally it 
appears that living victims were selected as “a .sacrifice to the 
gods,” and especially to ensure the stability of the building. 
There is no huk of evidence as to this gruesome practice, both 
in savage and civilized communities. In the 15th century, the 
wall of Holsworthy church was built over a living human being, 
and when this became unlawful, images of living beings were sub¬ 
stituted (Folk-Lore Journal, i. 23-24). 

See G. W. Speth, Builders' Rites and Ceremonies (1893). Sec also 
Religion of the Semites (^rd ed., 1927). 

BUILDING. A building is that which is built; and the term 
is also used to cover the practical activities necessary for the 
erection and maintenance of structures, built where they are to 
stand, for the shelter or use of human beings. 

Developments in Building up to Recent Times.—^The 
genesis of constructional forms adoi)ted in modern building must 
be sought in the solution of building problems in the past. Forms 
of early construction have been modified as technical knowledge 
and trade skill have increased. To understand the origin and sig¬ 
nificance of the.se change.s requires a brief survey of (he develop¬ 
ment of building from mediaeval times. 

To judge by the existing buildings of that period, both the 
technical skill of the trades and their co-ordinated efforts in the 
production of great buildings reached a very high level. 

Among the chief factors favourable to the development of a 
high measure of craft skill at that period were the extremely slow 
development of constructional methods ami the rare introduction 
of revolutionary changes. The resulting stability of conditions 
allowed a .simple system of apprenticeship to develop into an 
instrument of education and craft training, which was of a high 
order in relation to the needs of the period, and helped to raise 
the status of the craftsman. Again, the craft gilds had monojx)list 
powers, an essential factor in their con.stitution, and one that 
counted for efficiency in the training of apprentices and the sup- 
pres.sion of bad workmanship. 

In .spite of the controlling pow'er of the gilds the traditional 
systems of training and comslruction did not long survive the 
introduction of new methods which accompxinicd the “foreign” 
styles of the Renaissance. The reactions due to these changes 
varied in the several European countries, but they resulted gener¬ 
ally in the introduction of the professional designer; gradually the 
native craftsman was displaced and his shill declined. 


I’rofound changes in building proces.ses followed the invention 
of Fortland cement by Aspdin in 1825, and the subsecim.'nt in\en- 
tions of Bessemer and Siemens which helped to reduce the cost 
and increase the production of mild steel. The lyth century was 
one of great industrial expansion and constructional acliviiy, and 
witne.ssed a steady extension of the uses of cement and steel. 
This extension was greatly assisted by an increased knowledge of 
scientific principles as applied to construction. Steel-framed 
buildings, reinforced concrete structures, and (he increasing use 
of machinery both in the work-shops and during the erection of 
buildings are striking results of these changes. It is certain that 
improved methods of design, with more accurate as.sessment and 
computation of the strength and permanence of building materials, 
will have far-rcaching results uintn all branches of building in 
the future. 

The Initiation of Building Work.—'rhe production of build¬ 
ings in civilized countries to-day is generally the result of co- 
eperation between four parties, viz., the budding owner or tUeni. 
the architect or p^rofessional adviser to the client (imluding all 
concerned with planning and designing), the builder (including 
all conc'crned with the actual erection of the building and the 
preparation of its parts), and the community, which is concerned 
w'ith the public safety, the hygienic conditions and the elTiat of 
building on (he amenities of a maghbourhood, always an important 
consideratiiin. 

Owners may range from the private individual retjuiring a 
dwelling to the large industrial, civic or national body initiating 
some great undertaking. 

I'he architect may be assisted in his approach to the problem 
of his client by the intimate general knowledge of the reejuire- 
ments which his client may be exiiecled to possess and which 
may, in the ca.se of large corporate bodie.s, be based upon long 
ex|)erience of the use of buildings for a similar purpose. The 
architect w'ill, however, be exi>ected to pos.se.ss special knowledge 
of a more piarticular and technical character, which may be the 
result of long ex|>crieuce in jiarlieular clas.ses of work; e.g., works 
and offices for special trades and industries, banks, hotels, 
churches, schools, hospitals, thcaitres and cinemas. In the case 
of the larger firms of architects, the sjiecial knowledge reejuired 
may be confined to one partner or responsible assistant. In Amer¬ 
ica, where commercial schemes are often of abnormal size, archi¬ 
tects and allied jirofessional men, having varying specialized 
knowledge, work together in groups. The special advice they are 
able to offer freciuenlly includt's an estimate of the finam ial pros¬ 
pects of a .scheme and determines the nature of (he jilan and the 
type of construction to be utilized. Programmes formulated under 
such circumstances may make unusual demands upon the build¬ 
ing industry, but imj)racticable schemes are guarded against by 
the fact that the architect is responsible for the sui)i)ly of detailed 
information to the builder and for the general dina tion of pro¬ 
cedure. 

Assuming that the architect has reached the position where the 
actual design of the building may proceed, general i)lans, eleva¬ 
tions and sections are prepared for the consideration of the owner, 
alternative schemes being sometimes considered. When approved 
by (he client these drawa’ngs are elaborated to explain the pro- 
j>osals to the local authority and to the contractors who will later 
be invited to compete for the execution of the work. During the 
preparation of a scheme the architect must give due consideration 
to local building by-laws, which call for the recognition of a build¬ 
ing line, the provision of adecjuate light, open sixices of a mini¬ 
mum area, proix.*r foundations, thicknesses of walls appropriate 
to their height and puriacsc, dampvresisting provisions, and sizes 
of timbers in floors and roof.s. For massive buildings and those of 
great height, difficulties may arise in regard to foundations, in¬ 
volving f)rcliminary investigations on the site to determine the 
nature and resistance of the natural foundation. Occa.sions arise 
in extensive and exceptional schemes where the architect requires 
expert assistance of a particular kind. He may them recommend 
the owner to employ a professional consultant to jirepare or advise 
upon a detailed scheme for a particular branch of work. Alter¬ 
natively, if a patent method of construction is proposed or a spe- 
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dal production of a particular firm is to he employed, such firms 
are usually williruf to sulimit a scheme in the hope of being em¬ 
ployed to execute the work or to supply the* material. Specialists 
of this type undertake such work as structural steelwork, rein- 
forced-concrete work, patent Doors, heating, ventilating, lighting, 
lifts, rolling .shutters, jiatent glazing and equipment for si)ecific 
pur])oses. In this respect architectural practice in Great Britain 
differs somewhat from that followed in America, where the larger 
o/iices often have sufficient sjxa.ialisis to [)repare preliminary de¬ 
signs for a large and complete building. These arrangements are 
intended to .secure co-ordin.ition and economy of effort. 

When a scheme is completely arranged, steps are taken to en¬ 
sure its realization. In import;iiit work a ificnfion is provided; 
/r, a document jireparial by the anhitect. d(*scribing in detail 
the material and its pre|)aration and the methods of construction 
to be employed in (he building At least two copies are provided, 
one being retained by the architect and the other used by the 
builder. It is aiipropriatc at this or an earlier .stage to obtain an 
a[)proximate estimate of cost tor the consideration of the client, 
the usual method being to rube (he and to apply a unit 

cost obtained fr(jm an analysis of actual costs of comparable 
buildings, f or examfde, in (he case of cliurc hc‘S, schools and enter¬ 
tainment buildings a unit [irice jn-r .scad is applied, and in the case 
o'f hosjiilals a unit [)rice jier bed, 

In much modern practice a se{)arale .sixaification is not em¬ 
ployed, but an abbreviated description of the work allotted to 
each trade is provided in the bill of tjmmtitifs. 'I'his is prepared 
by a (iionitity .surveyor, (he architect him.self occasionally acting 
in thi.s capacity. Quantities are obtained by measuremc'td from the 
plans already prc'j)a»'ed and with the assistance of the full or 
abbreviated spc-cilication. 'fhe bill is so arranged that by pricing 
the items the builder may readily arrive* at a total estimate for 
the* proposed work. T.he provision of a detailed bill of c|uantities 
is usual in Great Britain, and has the advantage of defining with 
some (*x.i( tness the .amount of work intended to be done and the 
price for which each item will lie executed. These details facili¬ 
tate the* settlement of accemnts at a later stage, especially where 
variations from the original inlcTitions have been made either by 
(he arcliitec t or hi.s ciic-nt, or at the instance of the builder with 
the* approval of the* .irc hitect. The pre().iration of the bill occupies 
considerable* lime, and where work is being hurried forwaircl or 
the* compc-lition is limited tcj a few building contractors, formal 
quantities .arc* often oniitled and the estimates pretcarecl by refer- 
emc* to well ciet.iiled gc*nc*ral drawings. This is largely clone in 
.'\merica, where plans arc specially elaborated for the purpo.se at 
an e.irly stage. 

'riu* i)osition has now been reached where the architect is 
ready for inviting “Icmclers,” or offc'rs to execute the work at a 
staled price. This may be clone either by advertising in the local 
press and in rc'iiutable trade journals, or by inviting tenders from 
a limited number ot sc let ted contractors of whose work and repu¬ 
tation the architect has some ijrevious knowledge. Unless there 
is some speci.d re.ison to the* contrary, a contract is usually en- 
f(*n‘d into with tin* firm submitting tin* lowest tender, after which 
construction may be begun 

BUILDING ADMINISTRATION 

The Builder.—The builder is (he person chielly concerned in 
the submi>sion of a (c'nder for the en*ction of a building. The 
term builder, though in common use, has not a very exact con¬ 
notation, and in this it differs from (he term architect, w^hich may 
be strictly dcfined in the professional sense. Industrially the term 
is considered applicable to a person (or firm) employing labour 
from more than one of the building trades. The size of such a 
biisiru'ss may range from the very small firm occupied mainly in 
the repair of small buiUiings, to the large firm undertaking sub¬ 
stantial contracts at widely sc'par.ated centres. 

A builder who initiates building projects or\ his own behalf is 
known as a “.speculative builder.'' hut the term cannot logically 
be applied exclusively to (he erector of small and cheap pro{3crty. 
The speculative builder with knowledge and vision may do and has 
done* good service, as is proved liy the well-known work of the 


! Adam brothers at the Adelphi, of Grainger and Dobson at New- 
' ca.stle-on-Tyne, and of Allen and Wood at Bath. These works 
were “siieculative” in the sense defined above. 

A builder whose establishment and command of capital enable 
him to accept ordinary building contracts is usually called a 
building contractor. If, in addition, he undertakes comprehensive 
work such as road-making, drainage schemes, waterworks and 
storage reservoirs, he is called a public-works contractor. All 
(he above descriptive terms apply to businesses having similar 
working organizations, and differing in scale or degree rather 
than in kind. 

The Preparation of the Estimate. —Before the actual exe¬ 
cution of building contracts, the preparation of a tender or esti¬ 
mate of the builder’s price for the proposed work is a vital opera¬ 
tion. The problems involved cannot be detailed here; they require 
much knowledge and e.xpcrience, and their solution imposes a 
.severe test upon the organization of the business. An experienced 
builder readily determines ordinary item prices in simple ways, 
but in large organizations e.stimating is done by delegation to sev¬ 
eral jier.sons. The former method of estimating would be impos- 
.siblc and fundamentally wrong for large contracts. Delegation 
reijuires system, and (he system must permit the two fundamental 
operations of costing and e.stimating or pricing to be properly 
done. Costing is the operation of ascertaining the actual cost to 
the builder of an individual piece of work. The process may con- 
;i.st of totalling the expenses incurred in the execution of a whole 
contract in order to compute the total profit or loss on the work; 
or it may be a detailed analysis of cost, under known condition.s, 
of many smaller operations. In modern practice the latter form 
of costing is .sometimes called production costing, in which by 
careful and immediate analysis of actual cost, waste may possibly 
be prevented and the cost made to fit the price. It is only on the 
second system of costing that reliable item prices may be de¬ 
termined for use in pricing bills of quantities. Special factors 
which affect costs and require careful consideration when prepar¬ 
ing tenders are the nature and accessibility of the site, the free¬ 
dom for delivery and storage of materials, the supply of labour 
and of water and power, the time allowed for completion of the 
contract, and the disposal of surplus material from the site. The 
ime limit is a vital matter (especially where a builder has under¬ 
taken several contracts) and .serious difficulties often arise in or¬ 
ganizing an adequate supply of materials and specialities in the 
order required and in time to avoid delay. 

The time element is, to the estimator, an important factor in 
many cases. Business premises and places of entertainment in big 
cities may be projected on very expensive sites; there arc* high 
capital charges which, with the absence of revenue during erec¬ 
tion, may justify exceptional methods of procedure to hasten com¬ 
pletion of the structure. Such methods may involve greater but 
justifiable expense to the builder and would result in a higher 
■nder for the work. In America the question of rapid construc¬ 
tion has been investigated for economic reasons, and special 
methods have been adopted to .shorten the period of erection. 
These include the use of time schedules or charts which schedule 
the time allotted for the completion of each important subdivision 
af the work. The dates for the ordering and delivery of building 
material and of fabricated work are thus clearly indicated. It is 
usual, in American practice, for the contracting firms, when tender¬ 
ing. to submit a time schedule to indicate their proposals for the 
progress of the scheme within the time limit. In British practice 
at present, a schedule, if used, is prepared after consultation be¬ 
tween the interested parties subsequent to the signing of the con¬ 
tract. 

The Contract. —After the decision of the owner, with the ad¬ 
vice of the architect, to accept a particular tender, the acceptance 
should be made legal by the execution of a formal contract be¬ 
tween the owner and the contractor. Many legal issues may arise 
ven in the smallest contracts, and it is of importance that the 
form of contract should be drawn up with care and its provisions 
based upon the best legal advice. To combine economy with safety 
and to take advantage of common exjjerience in the building in¬ 
dustry, it is now usual to adopt an agreed form of contract w’hich 
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has b(vn approved by the associations and federations represent¬ 
ing architects, contractors and sub-contractors. Such forms of 
contract were adopted in Great Britain, and in America, after joint 
discussions between architects and contractors. 

The contract documents usually state the price which the owner 
undertake.s to pay, and the contractor to accej)t. upon satisfactory 
completion of the work being certified by the architect. I'he archi¬ 
tect undertakes to supply certain drawings and details, a specifi¬ 
cation and copies of the bill ol cjuantities; he further undertakes 
to supervise the work. Other important contract conditions i>ro- 
vidc for the periodic payment of the contractor as the work pro¬ 
ceeds on the issue of certificates by the architect, the amount of 
the payment being usually limited to an agreed percentage of the 
v'alut; of work so certified. The date of completion is embodied 
in the contract, which also provides for projiortionate penalties 
and bonuses fiayable or receiwible lor overrunning or keeping with¬ 
in the time limit. A clause is also inserted defining the arrange¬ 
ments for arbitration upon disputes which may arise between the 
architect and the contractor. 

The ])revious paragrajihs have dealt with the procedure of 
letting a contract by a fixed sum tendiT. For some kinds of work, 
particularly in the repair of large and old buildings, where the 
nature of the* icrojiosed work is known, but not the (juantity, two 
other forms of tender arc recognized. In the first, known as the 
priced schedulcn the contractor tenders an estimate containing 
prices for each item of work of a spcailied kind. On completion 
the items of work are measured and the total liability asec'rtained. 
An accurate forecast of the cost cannot be expected on this ba.sis. 
d'he second method of tender is termed actual cost plus prhfit, 
by which the contractor undertakes to charge only the actual cost 
of executing the work, together with a fixed profit, the; rate of 
which is embodied in the contract. 

Relation of the Architect to the Contractor. —Prior to (he 
signing of a contract, the; architec t acts as the profc-ssional advi.^er 
to the owner, but when the contract has been signed, the rela¬ 
tions necc'ssarily change, d'he architect is, by custom, the person 
responsilile for interpreting the conditions of the contract and of 
deciding the manner in which these conditions shall he complied 
with. It is generally held that, in .spite of (he fact that hc‘ is paid 
by the owner, the architect should act imiiarlially towards both 
parties, thus ensuring a faithful observance of the contract. 

Sub-letting.—The range of con.^tructional trades is now so ex¬ 
tensive that most building contractors confine their direct activ¬ 
ities to a few' trades. Suh-letting of portions of contracts is thus 
a common jiractice. The employment of certain specialist sub¬ 
contractors may be dependent ujion the architect’s selection of 
certain niethod.s of const rue lion. The contract figures, or approx¬ 
imate values, for these sub-contractors’ work arc usually included 
in the bill of cjuanlities under the heading of provisional sums. 
'I'he employment of other sub-contractors by the builder is 
usually subject to the approval of the archilc-ct. The general con¬ 
tractor not only assumes legal responsibilities under a contract, 
but may be held responsible for the general progress of the work, 
which recjLiires co-ordination of the functions of sub-contractors; 
he should therefore provide by seiiarate agreements for the observ¬ 
ance of the general conditions of the main contract. 

The Building Contractor in the United States. —In the 
United States of America much more emjihasis is laid uj>on organ¬ 
ization for production than in Great Britain, and consequently 
there has develoiied a professional type of building contractor, 
who may or may not po.s.se.ss works, but wall undertake the re- 
spon.^ibilily for a complete contract and possibly sublet the whole 
of the work to sub-contractors. The reputation of such a con¬ 
tractor will depend uyion successful completion of contracts within 
predetermined limits of time and cost; the system tends to focus 
attention on methods, processes and business organization for ex- , 
pediting the erection of the building. Remarkable results have 
already been achieved by reducing the period of time required 
for the com[>lction of large buildings. Whatever the means 
adopted, the duties of the general contractor are so important 
that special attention should he given in the future to his selection 
and training. 


On important contracts the anhilect is represented by a clerk 
of works, whose duties are to ensure that the material used and 
the meihods of construction emi>loyed are in accordance with the 
terms of the contract. The clerk of works is paid directly by the 
owner. 

Local Building Regulations. —'Fhe jilans of a building must 
he approved by the local authority in whose area the building is 
to be erected. The .same authority will exercise control during 
erection, and to some extent will he re.sponsihle for certifying sat¬ 
isfactory completion. It is important that the contractor should 
he reasonably acquainted with the local regulations controlling 
building work. The.se are incorporated in building l))’-laws, W'hich 
range from the relatively simple by-laws of small towns to the 
comjilex regulations made under the various Building and Health 
acts of London. SuperN'i.sion for a local authority is conducted 
by building inspectors, and lor London by district snrveyc>rs act¬ 
ing under the superintending architect. The duties of the latter 
olhcers are specified and regulated by clauses of the Building acts. 

There are regulations affecting the prosecution of building work 
on a town site such as those concerning (he provisii>n and use of 
hoardings and scaffolding, the demolition of old buildings, the 
necessity lor shoring and gantries, and the use ol cr.ines and 
machinery. The builder must comply with these. 

Various details ol materials and construction are de.dt with un¬ 
der .separate headings. (.SVr Akchitkcti'Ki;; Bkick; Hkk^kwokk; 
Ui:mkn'1 ; C'o\('ki;ti:; Firf. I’kfvfntion anp Faiinction; I’oi n- 
DATioNs; Masonry; I’i.astfrw'ork ; Roofs; Scaffoid; SiioRiM.; 
Stonf; Struc'iuraf ENta.\];FRi\t:; Timiifk: eli.) 

THE BUILDING INDUSTRY 

In spite of (he fact that, until comparative!}, reeenl times, the 
various building trades were only very loosely hound together, 
the relations between them being relatively casual and more a 
matter of tradition than of delinite organization, it has never been 
a very diflicull matter to assess the dimensiontc of the.se occupa¬ 
tions, .since they were by tradition largely comi)acte(i in sevcaal 
well-defined and readily undcastood trade groufis. In modern 
times there has been a steady extension of the number of occupa¬ 
tions having .some connection with building work, many of (hem 
being engaged in the manufacture of fittings, equipmciil and 
materials of a kind not previously used, or only u.sed to a slight 
extent in such work. It has thus become extremely difficult for 
statistical purpo.ses to set exact oc c uiiational and indu.strial limits 
to this industry. 

The term building industry, however, may he correctly used 
to include all those occupations, industrial and profe.ssional, which 
are entirely or mainly oc c upied in building work, excluding tho.'-e 
which are concerned only in part in supplying some ])roduct used 
in building, c'.g., the i)r(.)duc tion of cast-iron goods and ironmon¬ 
gery. The main ttades usually included in it as well as the number 
of iiersons occupied may be judged from the following list of in¬ 
sured persons engaged in the liuilding tr.ides in England and Wales 
in July itj27. Cari)enters, 1,^4,450; bricklayers, 75,700; masons, 
24,560; slaters, 6.150; plasterers, 22.130; painters, 114.610; 
plumbers, 34,220; labourers to the above 265,020; all other oc¬ 
cupations, i7o,c>8o; total, 847,860. 

Owing to the widespread demand for the services of the build¬ 
ing indu.'^try, (he occupations compri.sc'd therein are dislrihuled 
with remarkable uniformity over the whole country; hence the in¬ 
dustry is not subject to those striking concentrations which m iy 
be ob.scTved in other induslrie.s. 

Training of Personnel. —The prolilem of most obvious im¬ 
port both to this industry as a whole and to each of the separate 
trades involved in it is the training and .selection of personnel. 
Tronouncements on the.se problems were made in Great liritain 
by the National Industrial Council and also hy the National 
House Building Committee at a later date fuj24), dealing, how¬ 
ever, chiefly with the question of the selection and training of 
apprentices. The.se and .similar discussions ha\'e resulted in a 
clearer understanding of the* nature of these; problems and of the 
relative merits of various solutions w'hich have been propounded. 
The mo.st stable scheme so far established is probably tlial ini- 
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tj.iicd itj (()i)np( (kki uiih ff)c jin'iind (ir(oralin^ Iriidc. 'rhi.s i.- 
(jrx.'irii/f'fi l>y ;i n:ifii>n:il joint i‘fhnution roinmittt-r umj aims af 
the ctH uuraj^cmcnf ol a hciirr sfara/afc/ ul' Lriillsmansliip by means 
of (ompcOi iorj^, tfic ini[jroveincrU of c raft cducafion, and the 
cslabli-hnirnf <>l j)r()|)er!y considered apprent ic c'shiii conditions. 
(Jfher nalicaial .st henies of appretiticc^ship have- been set in motion 
in the piinnbinj,' trade, in the j)lasterintr trade, and in the healing 
and Ventilal inrt trade, l^oc al apprenfit esfiip schemes have f»c‘en 
established in a nurnln-r of centres, all invoKiny co-opc-ration with 
tfie eclucation aullu»nti<-s in the provision of suitable technical 
ediK ation 

'I'hc* steady rtrowlh in the size cif indi\icjual building firms, 
which has at c oniiianied the initiation oi lari'c'-sc ale building proj- 
ecds and has bc-en the result ot a. desire to benelit by the economy 
of larrre-si ale business metliods, has <reatc‘c! a demaiul lor a 
hinhcT tyjie ol employee who shall be c a[)able cjf dealing with the* 
lartrctr jiroblems ol orr:ani/ation and control in larit*- contractiiif' 
businesses. Iin reasini^ attention is beinrt cds’en Icj this ])rc)l)lem by 
tcM hnii ,d institniions '1 he Institute ol builders, which has been 
reorKatii/,t‘d so as to be able to deal with all niatlc'rs afic'ctini' the 
irenerid impioc'ernent ot the bniidinir iiidiisiry as a whole, has con¬ 
sidered, afiionrr othcT proposals, the c-sl.iblislunent ol decree 
courses in liuildinK ;il one or menc of the univetsities. Such 
(our.ses would deal with those iai'i/er inoiiiems arising in iccnnetlion 
witli the W'cirlv ol the industry, and w()uld help let raise (he general 
levc-l of technical knowledge and ability in the- indiistrw Similar 
efiorts are beint' tnade in other countries. 

In New \'ork joint boards have recently bc'cn (‘slablishcal which 
include in I heir c oust ilul ion all partie.s likely lo be- inlerc-stc-d in 
the nietliod.s cd improviiij.' building' practices such a.s architects, 
owners, employers .and emplovees in ihc' building tradc-s, and the 
local authority 'I'hc-se bodies deal with appre-ntic c'sliip, c raltsman- 
slii|) salely CO o|MTalion between (he trades, and the rermlaiion of 
seasonal demands for building wank, 'fhc’ work of the I caleral 
board lor vocational ImIik ation may tdsci be referrcal to in this 
I oniiia I ion (1K I > ; J I- M ) 

biHMocacAi'iiv. Keferc-nc'e mac be made to the following' Rcfxnts: 
On (he Provision ot TJ we I line's- lor the- wodcine clas-.es, Cd. ij.ioi 
cm the l{iiil(line: liuhe.tn alter the War. Ccl. o,i')7 (louS); 
on btnldin)-: b'.-b.iu -, (M. o,.'ic (i<)i.S); on Rea oristrut tion and 
Pidthiction tl’iiitcal St,ale Senate ( 'oniinitIc-e, lo.'O'; on National 
lloii-^e buildmi',, Cd, j.io.i (it).’.]); on (he C'on.--l riic (ion and ('ontrol 
ot l{iiildim.’s and the Oevelopinenl ot Crl)an -Vreas in the Cnitcal 
State"' (London Counte Council, lo.'(i), ,S’cr alao lhc‘ Sfn’iiluuliiois ol 
the bnli-h l‘',iu'iiuaa ini; Sland.iiab Commitlei-; the StaiuLird ( 'cfiirtu l 
j(>r llif (‘orti III tion t>f Huildnw,^ ol the Vinenean Institute ol 
Anhiltal'; the CioilriKt lorm ol the Renal Institute of British 
.Archiliats; and wuioiis papers ol (he Buildmii Ke.sc'arch Board, and 
ol the Bureau ot Slandards (CS .\ ). 

BUILDING SOCIETIES. 'file name “b^lil(linl^ Society.” 
once cMitirely dc-scripti\c', has become almost a misnomer as the* 
functions iinderl.iken by these sou,dies have c!c*\eloped and 
become inodilied, .A fenv unincorporated sociedies may still build 
houses, luiatue building o)ic-rations, or ac(|uire jiroperfy. but 
llie meal incoriioratecl soc icMies do not any longer iindcTtake these 
tasks ’I'hc' title fails to dc-sc ribe their actual purpose, and (he 
most au(hoi it;iti\'e I«-xlbook des, ribc's the* building .soc iety as 
“a coinbinition cd iincsiois .and borrowers operating under a 
Tueasiiie ol go\cd-nincdU coniroi to j'rcdnoie lhc‘ ideals of thrift 
and home ownership I'he iiucstors—who arc* either member- 
shareholders or merelv depositors—supply tlie funds from which 
house-pin c hasc' lo.uis are made- 'I'he difterenee betw’een the rate 
of inlc'fest rru'ived from the borrenver and that paid to the 
invc'slor represents flu- m.irgin which enables a society to meet 
its managcdm nt expenses—,i vtMy mode's! figure in most ca.ses— 
as well as to build up and maintain adc'cjuate reserves ” 

'fhc' soeietx' dc iives its funds from dc'positors and shareholders. 
It has tin.incial relations with three ckisses of people*, viz,, savers 
of small wc'ekly and monthly sums, depositors and shareholders 
with mcme substantial inlerest. and its borrowers 'Po a limited 
dc'grec' it i-> like a hank, luit it'^ li'iiding powers are much more 
circ umsi ribed Loans are m.ade for (ti the' purchase of existing 
premise's. ( ; ) assistance* in having houses built or extendeef. and 
(3) off existing mortgages. 


SOCIK'FIES 

I In the large sexieties there is a difference of approximately 
I /C between the* rate of interest paid and that received, and this 
forms a sufficient margin for administrative expenses. Develop¬ 
ment in the movement during the early part of the Joth century 
was SC) rapid as almost completely to change its character, and 
this fact has, in many cases, outdistanced the popular concep¬ 
tion, which still tends (0 regard the movement in the light of 
the characteristics it exhibited late in the igth centur>'. For 
example*, the earlic.st societies were all terminating societies, con¬ 
sisting of a limifc'd number of members and ceasing to exist 
when all had participated according to their agreements. Some 
of these still exist, but by the building society movement is 
under.'-tood now the permanent societies which are overwhelm¬ 
ingly important. In these there is no legal limit to the number 
of shares or to the general expansion. Speaking generally, ter¬ 
minating societies are of historical intere.st only. 

History of Development. —It was long supiiosed, and inde(*d 
inclicatc‘d in earlier editions c)f this jMicyelopicdia, that 1705 in 
Birmingham was the starting point, but the researches of Mr. 
n.irold Bellman have revealed the fact that a society was es- 
lahli.shed in Birmingham in 17X1 on a large scale. 

“Dec, .1, 1781—Prcijifisals for estahlishinir a Society for Building on 
Land- bc*lon>:ing lo William Jenninizs, Lsc),, to continue cc'rtain streets 
in (he Hamlet of iJcTitend, called liradtord Street. .Ake.ster Street, 
Loiiili.ird Street. Moseley Street, Birchall Street, and Clieaiiside; and 
open certain new Street.s, to be called River Stic-et and Lonj.; Bridge 
Street.” 

('rill* full conditions are set out by Langford in his Ct ntury of 
Birmini'Jinm I.ijr, vol. i. p 201,) 

Other authorities have suggested the origin at Kirkcudbright 
ill iSof). d'lie movement originated about the same time as 
friendly and co-oper;itive societies, and building societies were* 
first ccTlilied undc-r (he Friendly Societies ad of i.S.:^4 Their 
rapid rise led in TS.tb to a syiecia! act w’hich extended the friendly 
society regulation to them, binding all members of a society by 
the rule's which were certified by especially apiioinled officers 
who gave sc'Ciirity. Provision was made for control by a corn- 
mittc'c* of managemc'ni. The society's property was vested in 
trustee's cTnpow'erc'd to bring and defend adion.s and to settle 
dis|)U(e.s by arbitration. Exemptions wa'n* given from slamj) duty 
and usury laws. By i.St^o ovc'r 2,000 societies were registered in 
the Fnited Kingdom, many of (hem marked by glaring defects in 
their financial arrangements. 

.About i.H.pi the idea of permanence was first developed in 
practice, because it Avas recognized that there were many non¬ 
borrowing mc'tnbers who wc're really investors and it was of 
no significanre at whni point they bc'gan to invest In 1871 a 
Royal Commi.ssion t'ncinired into and reported on their working, 
;ind in 1S74 a consi>(|uenlial act was passed that was the* founda¬ 
tion of prc'sent practice. Under this act the liability of members 
was limited to the arrears due from them for the amount owing 
under mortgage. New societies could no longc'r be formed un- 
ineorporated, and in ic)25 only 30 of the unincorporateil societies 
sur\ i\ed, while (here went 1.0S8 incor[)oratecl societies. 

One effect of incorj)ora(ion was that members and all who 
derive title through them were relieved from having to trace 
that title through the successive trustees of a society. Power..to 
borrow money was aFo expressly given to (he societies by the 
act, but upon two conditions: that the limitation of liability 
must be made known to the lender, by being printed on the 
acknowlc'dgment for the loan, and that the fiorrowed money must 
not exceed tw'o-tbirds of the amount secured by mortgage from 
the nii'inbers, or, in a terminating society, one year’s income 
from subscriptions. Previous to the passing of the act (or rather 
to the judicial decision in /xiuig v. Read, which the clau.se of 
the .Act made statutory) (here had been. v)n the one hand, grave 
doubts on high leg.il authority whether a society could borrow 
money at all; w'hile. on (he other hand, many societies in order 
to raise funds carried on the business of deposit banks to an 
extent far exceeding the amounts used by them for their legitimate 
purpose of investment on mortgage. The act stipiulated that if 
a society borrowed more than the statute authorized, the directors 
accepting the loan should be personally responsible for the excess. 
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The Starr-Bowkett societies which at one time were regarded 
us typical of the movement (over i,ooo beinR established) are 
no longer considered typical. They existed to provide advances 
to members, free of interest, and in practice advances were made 
to borrowers without specified interest. Upon the accumulation 
of a spc'dal sum it was balloted to one of the members, who 
repaid it by instalments over an agreed period. The successful 
member often had the right to sell at a profit, but this gave rise 
to many difficulties and was later modified. 

Various undesirable practices, and the failure of the famous 
“Liberator” in Oct. 1802, led to further legislation which was 
designed to secure the po.sition of the largt; majority of societies, 
that were soundly administered, and to prevent their reputations 
being tarni.shed by the few which were less carefully conduc ted. 
The act of 1804 required all incorporated societies to make a 
return on a prescrilxal form of; 

(1) Individual mortJ'a,ee^ in excc''^ of £5.000. 

(2) Properties which had been in the pos.<e..ssion of a soeiety for 
more than 12 months through default on the part of the 
mortgagors. 

(5) Mortgages more than 12 months in arrear. 

Since this act public confidence has been steadily restored, dis¬ 
turbed only by the failure of the Birkheck Bank in 1011. In the 
(ase of tht“ "Liberator” failure in iSo-'*. it ought to be clearly 
recogni/.ed that it had long ceased to perform normal building 
society functions. In the hands of Jabex Si>encer Balfour its 
funds were applied without scruple to all kinds of speculative 
enterpri.ses. The frauds excited public indignation and disgust, 
and the widesi)read distress was met by a public relied fund lo 
which L \ 14.000 was subscribed. 

Tht' Birkbeck failure was a clear illustration of the necessity 
for adhering strictly to the rules of the movement and for non- 
indulgence in banking business. In this ca.se the total mortgaged 
assets were only three-c|uarters of a million, whereas the other 
assets accounted for 11*7 millions. It was not an incorporated 
society; it was not worked under the building societies acts, or 
subject to their regulations. Its difficulties aro.se not from its 
building society business, but from its bank bu.sincss. The oflicial 
receiver reported that the failure was due to shrinkage of securi¬ 
ties and l.'u k of banking experience. 

The cajiital of incorporated societies f('ll from 54 millions in 
icSSj to 4.v| millions in t 8()5. The recovery began in jS()S, and 
since the setback in ign there has been a steady forward march 
to the end of the World War, with a subsec}uent development of 
remarkable proportions. 

Control and Administration. —The chief registrar of 
friendly societies jirescribes the form of annual accounts for each 
society from which he compile,s his abstract and report for parlia¬ 
ment. The rules of a society, as approved by him, can be 
amended only subject to his approval, and he exercises a general 
supervision lo see that the societies are acting within their powers. 

A society’s annual statement has lo show particularly the 
number of mortgages and the amounts outstanding thereon, classi¬ 
fied up to £500, then £500 to £1,000, from £1.000 to £3.000. and 
from £3,000 to £5.000. Details have to be given of repayments 
12 months in arrear, or property in possession, and mortgages in 
excess of £5.000. The form of account is by no means ideal, 
but it is the result of compromise and historical evolution. 

Very exacting rules are laid down for the auditors. On (he 
investment .side building societies arc practically confined lo 
trustee securities. 

The ultimate authority of a society rests in its general meeting, 
which elects directors and auditors, and one of the latter must 
be a public accountant. It is a common practice for the directors 
to have an audit of their own. 

Arrangements for Investment. —It is usually claimed th.at 
investment in a well-run society is free from risk of dejireciation, 
with a good yield of interest and easy realization. The securities, 
apart from gilt-edged securities, are carefully selected in individu¬ 
ally investigated mortgages. First of all. there is an ad hoc 
specific valuation, with a definite margin between this and the 
advance, and then the advance is steadily and rapidly reduced so 
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that, by the monthly or quarterly repayments, the mar^;ln of safety 
on each mortgage is rapidly increast'd. Moreover, tlie personal 
covenant of a borrower of repute stands behind. Deposit or 
loans to a society are limited to two-ihirds of the mortgaged 
assets and are not based upon setiiritii's. Sltares are held either 
as fully paid or ptirtly paid, the latter being sjH-eially Miitahle 
for small saving by instalments. The rate generally paid in the 
south of England on share capital is 4] or 5' , free of (ax. hut 
4 to 4 W'r is common in the north. 

There are no cxpcn.scs to the in\'es(ors for brokerage, (orn- 
mission, or stamp dul>’, and fines for non-p.iyments of subsiri])- 
tions on partly paid shares are leniently administered. Special 
arrangements have been entered into with the Inland Revenue 
de[)artment, whereby the society pays income tax direct on a 
coin'eniional fraction of the share di'posit interest, the basis of 
which is an assumption that half the recipients are exetiipt ami 
half have incomes liable on the lower ranges of tax. A jiarl of 
the arrangement generally adopted is that the payer of mortgage 
intere.st lo the society is not under the ordinary obligation of a 
borrower to deduct (ax from the interest and mcount for it hy 
direct iiayment to the Revenue. It will be nolt'd, of course, that 
investment by vv.ay of deposit or share capital is in no way 
limiteil to people interested as borrowers. The borrower is usually 
required to find the minimum amount of 20'r of the society’s 
valuation of (he property. Short lease property, with its d(‘- 
pn'ciation of value and risk of dilapidation claims, is rarc‘l>’ 
made the subject of mortgage. A borrower can obtain a higher 
advance if he deposits further collateral .security, concerning 
w'hich, however, ]»ractici‘ ami rules are rather complicated At 
other times guarantees are givmi through insurance oflices. but 
this practice is not of rapid growth. 'Fhe borrower send^ his 
survey fee and a small entrance fee in ailvance, and then upon 
final acceptance, on examination of the title, legal fees become 
payabhv Axlvances are usually repayable by fixed monthly in¬ 
stalments ol principal and interest siiread over varying periods, 
and th(' borrowing member may choose any Ic-rm from five to 
years, or even more, in disiharging his liability. This system, 
which frees the borrowiT from the trouble of making rmnithly 
calc ulalions of the amount due, also permit.s of a larger prof»orlion 
being lent than by any othc^r method, as the amount of the 
advance is being gradua’lly reduced throughout the tvhole jieriod 
for which it is granted. 

Every encouragement is given to the borrower to p;iy off sums 
in addition to his monthly liability. On .such c'xtra repayments 
.)f principal interest ce.ises to be chargcai, and th(“ sums may be 
c-iupl(*yed to reduce either the total of the monthly i)aymen1 or 
(he term of reqeayment. l avourable circumstances somelimc‘s 
enable (he njortgagor to rep.iy the whole of the balance, and this 
is usually [)ermittc‘d, with the provision eithc'r that a specified 
L'lrid usually short ) notice is given, or that interest for the .same 
pcTiod is ])ai(l in lieu of notice (H. Bellman, BuiUiinv, Society 
Movetnent, p. 45), 

No borrower is actually tied to the mortgagc'd property during 
the whnle term of rc'payment, for he can arrange a sale and 
clcMr up the outstauding balance. On the other hand, he is undc-r 
no risk c)f a mortgage being called in, and there arc', therefore', 
inporlanl differences betwc'c'u hi.s jjo.'-ilieii and that of an ordinary 
mortgagor. In practice great care is taken in the admission of 
borrowers. 

Of late years a special insurance arnangemc-nt has been entc'red 
into with many societies whereby, for a single premium, (he 
whole of the outstanding balance in the event of the' payer’s 
leath is remitted, thus avoiding any difficulty to the dependents 
in kec'ping up payments. Some 150 societies have now adopted 
this scheme. 

Economic and Social Position of the Movement. —Since 
the World War the movement has entered upon .an altogether 
new stage. The special conditions attaching to the building in¬ 
dustry for several years prior to the war, the abncjrmal circum¬ 
stances of the five years’ war period, the natural incidence of 
(he increase of jwpulation arriving at the adult stage—all com¬ 
bined to make a house shortage of extraordinary stringency. Even 
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Outside the setua.! 

were great in classes those who needed houses Iribulions wt)uld enable the members, one by one, to buy or build 

professionally snn r demand. Those who had homes. When this result was accomplished, the association would 

Each would h hire W'ould no longer do so. di. 4 )and. Thus was started the first terminating building and loan 

romf. 1 - occupier had to supply his own demand and be- association in the United Slates. This type is no longer used, 

ome also an owner. In the vast majority of cases he was not With the spread of the movement, it soon became evident that 

nimscll possessed of the neces.-.ary circulating capital. 'I’he de- the same a.ssocialion could serve a series of incoming member 

mands for the tivailable supplies of capital in other directions grou[)s. each constituting, in effect, a terminating association, 
were enormous. In the alisence of the building society move- Eroin this recognition develoiied the idea of serial associations, 
ment it is i)rol)al)le that in resixinse to such pressure a large Although this tyjie is less common than formerly, there were, in 
number of in -l It III ions would have s[)rung up to supply the need, ip.so. many serial a.s.vocialions in (>xistence. Experience also 
'I'liey would havi' varied enormously in their n^sources and their taught that .some contributors would never exercise their borrow- 
regulations, in their probity and their wisdom and foresight. New ing privilege for home purchase purposes. Instead of asking such 
and hastily improvised structures would have been suddenly sub- members to withdraw, both borrowing and non-borrowing mem- 
jeded to a vast and rushing flood oi insistent requirements. It ber^ were welcomed. The former secured debt-free homes w'hen 

is lairh' «le.ir that out of such a situation must have come many tlaar .si-ries matured. The latter were paid in cash the, matured 

f.iilures, (Ii; .ippointments, and losses. But, as it was, the onrush value of their .shares. 

w.i', .ictuallv made upon a system of accredited institutions with The admi.ssion of non-borrowing, savings members resulted in 
traditional pradice laid down on sound lines and with all the the turfher (h.ange in the |)lan of operation of many associations 
|)te,stige of solid and steady* jirogress, standing ready for their into ffrnnauent financial institutions. Savings members wxrc ad- 
task. 'I’hey had won the right to be (rusted with l/iis larger task, wilted at any time and individual .accounts were opened in their 
.and fliey took tiu' whole of the weight of it from the community names. Earnings were credited to these accounts. Graduallv the 
without abating anything of thiar jirattised caution.' but rev- idea of {lermanent investment r.ather than withdrawal at the time 
elling, rallier, in the new opportunity of adapting their elastic of maturity of a .series resulted in the offering of types of sh.ares 
organ i/,.at ion lt> ev<T> reasonable tUnluation of human and com- not used by the serial ami terminal ing associations, 
mun.il need. _ ^ ^ Incorporation. —In the earliest associations the form of 

Movement in the Dominions. —t)n the whole tlu' British organization was very simple. Members elected trustees to man- 
model prevails and the act ol 1.S7.J is m m:my places adopted age the busine.ss, wfthout much thought about legal liabilities 
almost in its entirety. In New .South Wales the movement began Later, enabling acts were obtained in most of the Stales to provide 
.ibout iH.jf) and the Ltnininating has beiai much more popular th.an for imorporation of building and loan associations. All but those 
the perm.inent s.vsiem Many former defeits in the administration classed as Federal savings and loan associations—to be discussed 
;ind (onslilulion were put right in and it i.s thought that later—operate under Slate charters. 

these long overdue improvements will re-establish public (on- Investment Plans. —The t\pes of shares most commonly used 

Inlenci'. In Western .Vustriiha the tir^t society was established hy Stale-chartered building aiul loan associations are as follows 
m tSf).?. (,lueen,sl;iiid. South .Ausiraha. .ind \i<toria h.ive move- Both serial and permanent a.ssociations use all tc’jies of shares 
ments on British lines c.dling lor lillle comment. In Uanada the di.scussed here except the optional savings .shares which are usial 
lo.'in tompaiiies are wholly the oilspring of the u.-operative build- by permanent associations only. Instalment thrift shares have a 
ing s<)( ieiies ol preaonteder.Uion da\s the lirst om- reiorded | par or maturity V'alue. I'urch.isers subscribe for a ]3redetermine(l 
being in Montre.il in 1S4C;. In (ontrast to building societies in number of .shares and make a first instalment payment thereon, 
Isngland these loan and trust comp.inies li.ive shewn a tendency I'hereafler. regular weekly or monthl\'payments are made on such 
to am.'ilgam.ition In nioo legislation w.is p.issed, providing lor (ontracts until all iiaymenls, jrlus credited dividends, e(|ual the 
sh.irrs to be li.ved, pennanenl .tnd non-v\ifhdrawable, and this wa^ par or maturity value. Several modifications of this general plan 
elieitive in elimin.iling we.ikius.-, lor, b\’ the end ol i<)j.i there' liave bi'en used. Fines have been assessed for ni'glect of regular 
were l.irge iiu re.ises in lol.il resouiac.-, 1 hese comitanies have payments. Occasionally premiums h.ive been offered for comple- 

(onlribiited eiiormou^b to the development of evi'ic’ proviiue in tion of the original contract without any deviation. .Ml in.st.ilment 
ihe dominion In Indi.i the (ondil ions are so dillereni Ih.il the.se ilmifl share programs carry the implication of forced sav’ings. 
institution', h.irdly < ome within our defmition. In New Zeal.md The 1 Layton jdan. originating in Dayton. Ohio, modified the per- 
thereare.|i jtermanenl and 45 I erminai mg .sociel ies, with i^.ooo,- manent plan by waiving requirements for systematic inveslmt'ot 
uoo and /. 1,500,000 adv.inces respectivi'Iy. In nj-'o jiower was of regular amounts. Investors were invited to put in large or 
given to the goverm.r-geni'ral to .ipprove a socit'ty for the invest- small amounts at their convenience. Shares issued to such inves- 
meiit itl I rust liiinls, but in ii).'4 thi'> prix ih'ge ce.isi'ii, not bec.iuse tors are called optional savings shares. W ithdrawal was jiermitted 
ot dissalisl.iction where it h.id .applied, but beiau^e ol the invidi- ^n reasonable notiic without loss of either principal or ert'dited 
ous disliiution whit li it seemed to m.ike in c.ases of ajiproval or dividends. This modification further minimized the need for fees, 
mui-approval. In .'south ,\frit ,i the N.it.il Building Society was the fmes, and forfeitures. Lump sum investments arc indicated by 
fir.st perm.inent .society, establidied in i.S.S.^ Societies are not one of two kinds of shares. Some investors prefer to build an 
y('t undi'r government supervision or lontrol. but in spite of this account .solely from credited dividends. By investing, let us sav 
grave defect it is I'.slimated that their combined a.s.sets are not less in a lump sum, it is intended that dividends will be credited 

than Lib.QOQ.oQo. ^ ^ rather than paid in cash. W’ithout further investment by the 

European Conditions. On the (uiuinent. there are m.iny owner of such an account, it will eventually grow to the par or 
institutions connected with house-purch.i-'e, but tlu'v are almost maturity value of say $100. At such time it may be the intention 
entirely .Stale-aided or run by mumeipalities, .Spam being pracli- ^f the investor to withdraw his entire amount credited to his name, 
call)' tlie only ('xception. Shares of this kind have been given the name prepaid shares. 

Sre IF Bellman, 77 jc .Scniciy Movcmrut, with an intioduc Lump sum investments are made al.so in the form of full-paid 

inm h>’ Sit JoM.ili stamp 1 hr Silrni Kr-eetutton ^ income shares. At the time of the original investment in such 

' ■ ‘ shares the full fiar or maturity value is paid to the :i.ssociation 

BUILDING AND LOAN ASSOCIATIONS, U. S. A. Thereafter dividends are [laid in cash inste.ul of being retained by 

rite Oxford I’rovident Building .As.sociation was organized in the association and credited to the investor’s account. At the ma- 
f'hiladelphia in 1S51 fur tlu' imrpose of enabling its members to turity of instalment thrift, optional savings, or prepaid shares, 
beiome home owners. Mt'inbi'rship was limited to those interested they are sometimes converted into full-paid income shares. There¬ 
in home ownership. Trll^u■c^ servei! without iompensation. after they arc continued as a more or le.ss permanent investment. 
Through a s>'stem of fee*', fiiu"'. and forfeitiire>, forcetl .saving Other forms of securities have been used in linaited areas. In 
was adopted as an early ch.ir.icleri>tu' of Ihe program It was in- ('alifornia investment eertificates came into use about t.Sqo. They 
tended that the pooling ot re.souri e.s by coiuinuou> regul.ir con- are evidences of creditorship and bear a fixed rate of interest. A 
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variety of certificates have been used, including full-paid, instal¬ 
ment, accumulative or optional payment, prepaid, definite-term, 
and minimum term. The first four of these parallel the kinds of 
shares discussed above. Uefinite-term certificates run for the time 
specified in the contract. Ai their maturity it is exjiccted that the 
funds will be withdrawn or reinvested. Minimum term certifi¬ 
cates may not be presented for retirement until a date agreed upon 
in the contract. Thereafter they become regular full-paid certifi¬ 
cates. In Ohio the deposit system created a crerlitor obligation 
that carried a definhe rate of interest and supposedly was rejiay- 
ablc on demand at the ojition of the holder of the certificate of j 
ileposit or jiassbook. In effect this system operated in such fashion j 
that, if few de[)ositors wished to withdraw their funds at any 
time, they could probably obtain them without difiiculty. In 
times of crises, however, de(iosit institutions froze up just as 
(lid those issuing only shares. The acceptance of deposits did 
not change the character of the assets in which the associations 1 
invested their funds. 

Lending Plans.—Building and loan associations have used 
several lending plans. The original one was known as the share- 
acciimulatkm or sharc-uccount-sinking-jund jilan. Kt-eping in j 
mind that the first associations were orgtmized to facilitate the I 
purchase or construction of homes by their members, it is evident | 
that such members necessarily occupied a dual relationship to their ! 
associations. As a borrower, each member gave a mortgage on his j 
home to th(' association. As a c()m[)uNory .saver, he became a j 
share-holder. Since the association was operated on a semi- 
philanlhropic basis, it was not known how much the mortgage j 
mone>’ would ultimately cost. Hence the borrower, subscribed for 
shares v.hose maturity value was eciual to his mortgage. When his 
])ayments on his shares jdus dividends credited thereon ecjualled 
in's obligation to the association, his mortgage would be cancelled. 
Meantime, of course, he has paid inlert'st otj the loan. The original 
amount of the loan is never decreased until it is cancelled com- 
l)!eteiy. 

Under this plan, the contract to repay the original amount of 
the loan and the regular interest payments were obligations of the 
borrower, d’he regular j)ayments on the shares subscribed for were j 
also of a fi.xed character. The earnings to be added to these pay- | 
nients in ordt'r to mature the shares and thereby effect a cancella- | 
tion of the mortgage were always indefinite. Any lo.sscs suffered by ! 
the association before the maturity of the borrower’s shares ere- 
ated additional hazards for him. Earnings credited one year might 
be recaptured in a subse(|uent year to absorb los.ses. The general 
uncertainty about the actual cost of a loan under the share- 
accoLint-sinking-fund ])lan has diminished its popularity. 

With the acceptance of investing members who were not bor¬ 
rowers, the iiuilding and loan associations began to consider loans 
to borrowers who were not investvirs. This led to the introduction 
of the direct reduction loan plan. Under this plan, from each 
])ayment is deducted tlie interest for one month. The balance is ! 
credited to the principal, reducing it month by month until the 
debt is comiiletely amortized. While the monthly payments 
usually remain constant throughout the life of the loan, the inter¬ 
est charges decrease constantly and the principal instalments in¬ 
crease correspondingly. The definiteness of the direct-reduction 
plan and the absence of complicating hazards have caused it to 
grow in pojiularity. In order to maintain the legal appearance of 
mutuality. State-chartered associations that use this plan u.sually 
re(|uire the purchase by the borrower of a small amount of stock. 
Sometimes $i is the amount invested for this purpose. 

Betw'een the share-account-sinking-fund loan and the direct-re¬ 
duction plans are many modifications. One in common u.se is 
called the canrel-aiuL-endorse plan. The borrower starts with a 
subscription to shares ccjuivalerit to the amount of his loan. 
Whenever his share payments amount to the maturity value of a 
.share, one share is cancelled and its maturity value is endorsed on 
his note, reducing the unpaid i)rincipal by that amount. Those w^ho 
favour the direct-reduction plan are not satisfied with the cancel- 
and-endorse program as a substitute. 

Management.—The older serial and terminating associations 
W'ere operated by a non-salaried board of trustees or directors who 
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met once a week or less frecjuenlly to receive pa\’ments and to 
disburse funds on hand. Even in the early days "window dress¬ 
ing” was practiced in the selection of well-known citizens to serve 
as directors. A system of fees for specific services was developed. 

Associations operating under the permanent plan began to de¬ 
part from the semi-philanthropic character of the serial and termi¬ 
nating associations. Many of them opened oflices, keeping regular 
busine.ss hours like any other financial institution. Salaried man¬ 
agers and paid slafls were hired to conduct their business Fre¬ 
quently the secretary was given the job of management. In s( 3 me 
sections of the countr\' the chief executive is still called secretary. 
The modern tendency is to give him the title of president. 

Nationals.-The growing popularity of the building and loan plan 
of savings and home financing invited the organization, in the decade 
beginning in iS.So, of a large number of national assoi iations. Eor 
(he most pari (hey eonducted a mail order and selling l)usiness. Sav¬ 
ings were attracted by mail and by salesmen working on a lee l)asis, 
I’iven loans were made by mail on a national scale. 

The promoters who managed such associations overlooked little 
opportunity to take full advantage of lees, lines, and loileilures. 
Wliatever benefit accrued to the investors and borrowers v\as Ire- 
quently incidental to the demands for prolils to tlie management. Tire 
(lepres.sion of the i88o.s jnit a damper upon the opiialion ol the 
nationals. A flood of re.strictive State legislation, induced b)' .an 
aroused community ot action b>' managers ol local associations, lielped 
to prrwent the nrovery of the nationals. 

Alter (he (urn of (he century onh remnants ot (he once tlouri.shing 
national movement remained. t\ tew were still in eMslence in uiu), 
chastened (onsiderabir and made more icspectable than their pred- 
ece.ssors. The collapse of the jiationals lelt an uiisar’oui.v Jl;i\'ou; which 
retarded the develofiment of local a.ssociations rn sonic part.', ol the 
country for a great many >ears. 

Growth. -The first leliable estimate ot the iniportanci* ol locally 
managed building and loan as.sociations in the United .States was made 
hy the United States Uommissioner of Labor in iSy.c He reported 
5,5(>.S associations with i.,v|8,,cj.S members, of whom 40z,ji*’ were 
ixtrrowers. It was estimated that ,t,()oo of tliese associations had been 
organi/cd in the decade between iS.So and i8<jo. 

Recovering from the depression ol the '(jos, building and loan associ 
ations in most .sections td the IbS enjoyed a stead)’ growth in both 
numbers and a.ssets tor two decades. In ]i;zo there were S.Gj.t associ- 
ati(»n.s with total a.ssets in excess ol 500,000,000. 'I’he menihership 
had increased to 4,(j6z,(3io. During the decade beginning in the 

number of associations increased to a high jxiint of j.’,804 in k;.’? 
and declined to 11.777 iii luici) total assets increased each \ear to 
reac h a peak ol ifs.s11,rj’5 in T(;^o; and membership grew steaclib’ 
to I 2.,<4,1,254 in u;.iO. 

'Wide ’Variety of Plans.- Up to jg,<o there was little coherenie 
in the building and loan movement in (he Unitc'd Stales. A wide vari¬ 
ety of policies and practices characterized the industry. Several types 
ol a.s.soeiations with (heir concomitant,^ of fees, lines, and forfeitures, 
were still common in niaiix States. It has been estimated that in the 
city of I’hiladelphia alone there were more tlian <,000 associations, 
meeting one night per week or even less fre(|uentl>'. Many ol these 
speeiali/ed in .second mortgages. 'I’lie three States ol New Jersey, Benri- 
sylvania, and Ohio con.stiluted the ‘ building and loan belt" of the 
United Stales. In their a.ssctciations were three-sevenths of all the 
building and loan assets ot (lie country. While rennsylvania and New' 
Jersey .still followed the serial pl.ii., many cd the associations in Ohio 
had made further modifications in the Dayton plan b_\' ac(,'e|)ting de¬ 
posits, payable cm demand, and promising definite interest rates instead 
of dividends. Even the names given to these associations were confus¬ 
ing except in the areas in which they were used. For example, in 
Massachusetts they are still know n as “co-operative fjunks;’' in I.oui.si- 
ana they are “homestead associations;” w'hile various combinations of 
“building,” “loan," “savings,” are usecl in various parts of the countr\ . 
sometimes in connection with othcT descriptive terms in addition tf) 
proper names. 

U. S. GOVERNMENTAL AGENCIES 

Nationalization of the Building and Loan Industry.-- 

The United Stales Building and Loan League was organized in i.Sgt, 
largely as a defensive move against tfie encroachment of th»' nationals. 
From that date to i()<o the league held annual conventions for the 
discussion of common problems. Other than at the time of these con¬ 
ventions there wees little contact .ittiong its members. Even before tfie 
crash of 1929, however, leaders of the industry were planning a more 
effective type of organization. Accordingly, in ifyco, the constitution 
of the league was revised to produce a metre' active management. \ 
salaried manager was employed. With him was associated a (taid staff 
equipped to render a variety of .services to the members of the league 
and to the industry which it rejiresents. This marked the beginning 
of the nationalization of the building and loan industry 
Depression Following Crash of 1929. -The reorganization of 
the United States Building and Loan League occurred none loo soon. 
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I hr i rilUpM- nl Uir thritt and lumn tinaruin;' >lruUuif. tullnwitJK 
Uh- < rash ol hr<iiiKlit to liiflil 1 undann ntal m-uLncssts in its 

loiindaiion. Bolti nru ^Ml\ and kar »au rd imuHial dr nuinds for 
uiffolravval of fund invt tcrl in f)uildinr and loan a>sr)riafions. Mfan- 
tifric, Official unrtnplo', rnciit rofliua-d flr,i 4 it;tlly payrnrnts to lh«- 
aasoriations ftoni l/olh honowns anti itucrtors. As a coiiscnucncr, 
moil III itir ImilditiK and loan asan i.ilion-. iio/f np. I fH'> iiuM-d to 
s( rvr fit la I iiivi'toiN or bornivifis in I In- knif ol their f^reatest need. 

As la-l a fund^ laiiii- into tin a sonatiore tliev were iioal to meet 
insist! nt uithrltawal dcrnandv The nunifier of a-MXlations that 
taken over l)> : iipcrv isinu anlhoritif- lor hfiuirlation was not lar^^e 
Bfintt iniilLial aF'-ociations tlir\ (onid (airs on, alU-r a fashion, witfiout 
taciiiK msolvern v. Neverlhele is, loosl ol thfin were li>|ijiiJatinj.', nndir 
fluit own jiourr si/nv theii disliur eriifiil - cMeMlffl Iheir reieipts. 
Lai li vrai from to io ;7 imliiave (the latest vear lor wfiich 

rompiftf inlorrnalion is availalili ) the total assets of the industr\ 
derreaserf Lrorn iruo to djC tfie numher of assotiations fletdined 
from 11,777 to n.7(jJ ; lolal a ,si t-, rlei reased from SS.MjH.Iii 1 .g.'=; to 
S5.7 11 ,(158,410. 

Remedial Legislation. Soon after the reoryani/ation of the 
United slates Buildini/ and Loan Leaeiie, its new nianaeement was 
railed upon to lind new rernediis lor the in', of (lie industr>. The 
eff( etivenes' ol this m v\' ni.iirimmenl was soon demonslraferf in its 
parlH ipalioti in tfn- <lralliim ol a serii s (d falls loi snlirnission to Con- 
(.'it'ss While the !(‘.irne is not to lie ei\en sole rredil tor the resulting 
leirislation, ik ofliirts and fliierlors had (onsid(>ral)le pari in shapinir; it 
.•\ pari (it Ihe letnslaliori pa‘-a c| hv Coroness in the year' to io<s 

imlij i\e was ol an enierr'eiK v (haraiter. while oilier law.'- have made 
mote peimanenl (liani’is m I lie linant ial madiinerv oi Ihe Uniteil 
Stales, The most imi^orlanl of these taws will Be discussed separately. 

Federal Home Loan Bank Act. Until Ky.v ilu' Imildint; and 
loan a smialioii' v\eie i lej k mfi. lit upon lluii local c ornnicTc,ial fianks 
fcii assistance wficiievei tiny needed afldilional Innd.s to inc'et the 
needs (it then investors ;in(l lioiiowets 'I tie-.e were- all short lime loans. 
riie> could he called lot i).i\iiieiit eitlur at the- will ol the lencler or on 
vei-\ short notice. 1‘1 ecjiieiitly ]ia\nieiit was in-is|ed uiion at times 
when (he liorrowiM was least aide to meet this kind of an olilicafion. 
As eail.\- as njrH etioils were made to olitain Icarislalion to provide 
n.ilional as-isiain i- in sin h enu*rut nc ies ft was not until if),U’ that 
lei'i'lation cauild tie sec ured uin! the I'edetal Home Loan Bank Ac t was 
pas ed, It piovidid lor the eskililishriieiif of a rc'scnve credit system 
to sei\c the needs ol thiilt and home linainiiv: institutions. 

'This law prcjvideti lor the ajipointiuenl by tlu' 1 'ic‘siclent of the 
United Stales of :i bi-fiarlisan lioanl ol live memlicTs to he known 
as the Lecleial Home I.oan Bank Board, 'flits ho.ird was cinpowerc'd 
to c-stahhsfi and supervic a s\sl<ni ol reuional li.airks wfiose stock 
ma\ he ov\ne(| lo luiihlin^ and loan asscici.ifions, savinns lianks. and 
life insuranee < oiupaiiies, which wisit to hecoiiie memher.s mul the 
United Slates A - ol June .<0, nun, the 1-■ h:inks in the .system had 
c,(i,|fi memhei in iiiution,, neail\ all ot which arc* nt the huildiny and 
loan l,\'pe in cndei to riet the '\.slem estahlisfitd. Ihe Govc-rnnienl ot 
the United St.ites agreed to invest not to e.vceed $1.15 000.000 in the 
ca|)ital ol tlie 1 .■ hanks As cd June .co, Kj.C-n the amount actuallv 
invested w.is $i ..>.1,7.11.000 I he law provides the lonciilion.s under 
wdiii h (tiis investment is to he retiiecJ. In addition, as ol Ihe .same 
dale, menihcr institution.-, held sloik in these hank.s amountini.': to 
$,co,f)0<),i CK). .Modest diMclends are paid on tlu- stock of these hanks. 

In addition to the capital ol Itu- I'cder.it Home Loan hanks, wfiieh 
may he loaned to their niemhers lor either short jreriocls ot time or 
ten terms ii|i to ten vc-ars. Itie h.iiiks fiacl outstanding: on junc'.to, j(>o;. 
$(>o,ooo,cx)0 in cunsolidated clelic-ntlives Thev also had clejiosils from 
their memhers auFKieualin^ $5. ,.'() 1 ,iiOO. Advances to inemliers on the 
same d.ite amounted to .MtiS.iiti.-,000 and consoliclalc-cl assets ot the ij 
flanks anuniiifed to .S.'ii().f>,(o.ooo 

Lai h h.'ink i.s ori’ani/ed as a .separate corporation, with a Iroarcl of 
direc tors ol i .1 nuniln is Lipin are elei lc-d i)v the meniheis and four 
are a|>pciintcd h\ tlu- l ediial Home Loan Bank ffoaid. While* the 
management ot i-ai !i hank cliuct-. its own inli-rnal affair-', the limits of 
liro.id policic-'i .lie set hv law and hv the- r(’>'ulati(>ns erf tlu- Federal 
Home Loan Bank Board. ()n ni.iin cjm-'tnnis tlu* system is operated 
on a h.'i'i;- ol CO opc-r.dion anioiie .ill 1.’ hanks. 

Home Ov\>ner.s Loan Corporation, 'flu- LecK-ial Home Loan 
U.ink svsii io w.i- oip.ini/ed too late to he- of much .issistance to its 
nu-mfier^ in siemmini: the tide of depie-sion in the- early ly.sO.s. By the 
lime flu- s\ stt-m was i-siahlislu-d and reacl.v to make advanee.s, tlu- thrift 
and home tmatuine; indilstr> was liadlv Iro/c-n. Di.stiessed borrowers 
in pre-at niimheis were laeinp the spe-c tn- ol torec losuii-. The number 
of actual toreelosures was increasinp at an aiarminp: rate. In the ab- 
sc-rue ot home- tmancinp huilitic-s of sufiicient magnitude to stot> this 
nooef. if appeared that real estate- valiu-s would spiral downward in- 
detinilely, resulting in the creation of a major eatastrojihe To avert 
such a eonseciuenci>, ('onpres' c.mic- to the re.scuc ol distre.ssed home 
owners in June nil.u B\ almost unanimous vttlc. the Home Owners 
Loan Uoi|)or;ition was cn-ated 

This corporation li is for its directors the five members of the Fed¬ 
eral Home Loan Bank Board, Its original cajiilal of S:oo.ooo.ooo was 
suh.si riheci hv the Ri-eonslrue tion Linanee Corporation, a Government- 
owned lending ag:<-tu_\, Tfie IIOI.U was auihoij/ecl to issue bonds to 


j an amount not to e.'xeed $4,750 ,ooo,(XXj. dhe principal and interest 
are guaranteed by the United Stales. The cor|)oration was authorized 
to exchange- its bonds for tlie mortgages of clistressed home owners, 
Bonds to a total in c.xtcss of .$5,000,000,000 were used to acquire mort¬ 
gages on more th.in 1,000,000 homes. The corporation ceased making 
new loans in June itj,(6. 

The direct ( fleets of the operations of thi.s c cirporation arc as follows. 
It gave di.stre.ssed home owners an opportunity to work out their home 
tin.incing problems under favourable cuiulitions. It incrcra-sc'd the 
liquidity and helped to maintain the solvt-ncy ot untold numbers of 
borne financing institutions by giving lliern readily marketable bonds 
in e.Kchange lor delinquent mortgages. And it helped to check the 
dowDvv.'ird spiral of n al estate values. 

'Ilu- indirect cflects of this corporations entrance into the home 
litianeing field are important. It .substituted the monthly direct reduc¬ 
tion loan tor a W'ule variety of le nding policies. Because of the broad 
scope of it.s ojieiations, it ha.s clone more than any othc-r agency to 
pofiulari/c tlu- aclvanlages of the direct reduction loan plan. It intro- 
clucc>d a common intc-rc-.-.t rate- ot 57c into a field of finance w'here rates 
wc're gener.illv highc-r—in some- sections of the country vc-ry much 
higlier. The c-ffee ts of tiiis iow i-r rate have already borne fruit in tMi- 
(ouraging lower rate-.-- on loans by private instilution.s. Effective Sept. 
lO, Ki.oi. the IlGLC reduced its interest rate on mortgages to tour and 
one-half j)(-rcent. It inlrodiued improved techniciues in making loans, 
.xomc- of which have since been arioiiled liv jirivatc agencies. 

F^edcral Savings and Loan Associations. Tlu- Home Ovvn- 
c-rs hoan Corporation gave temporarv- reliet to distressi.-ci home owners 
wlio.se mortgage.s it acquired. In the .same law there was included a 
(laiM- which had lor its major iniijiose the repaii of the foundations 
upon which the- home- financing structure was erected. As pointed out 
afiov'c-, the depression of tiie Kj.jos brought to light .serious weaknesses 
in fiornc- financing plans. 

'I'hose who clraftc-cl the hill wliich hecanu- thi Home Owners Loan 
.■\ct of njc.j provided lor the chartering and sLijn-rvision ot Federal 
s-ivings and loan associations by Hu- Lech l al Home laian Bank Hoarcl. 
The jilan ol organi/.ition and operation ol the i ederal associations is 
c-ssenlially a composite of tlu- most efleitive practicc-s followed hv 
fmilding and loan associations in various parts ol the- United States. 
In the main, it follows the outline of a model jrlan tiromulgated bv a 
special committee- of the I'nilicl States Building and Loan League a 
lew yc-ars befdre the Federal as--odation was autliorized. S(.mu- iiave 
called this tvi>c- of iustitution the stream-lined building and loan associ¬ 
ation liecausc- it rejiresc-nls file most modern t \ pe of thrill and home 
financing in-'tituli(in. 

Feclerul charters are granted under either of two sets of conditions. 
.Some a.ssoc'iations have- started with onlv a modest amount ol ea.sh 
'-ulisc rilied by inlerc-slecl parties in anv cominunitv. Cftlu-r-' have been 
converted from Statc--cbartc-tc‘cl building and loan a.-Fsociations. In 
c-itlu-r event they are locally owned and locally managed thrift and 
home tinancing institutions operating undt-r rules aiuJ regulations 
iormulatc-(l by the Fc-deral Home Loan Bank lioanl. 

On tlu- thrift side of tlu-ir opc-iutions llu'> rc-semfile mutual .saving.', 
banks. They offer savings and inve.stmerit aca ounls to the inv esting 
public. Unlike the olcit-r types of building and loan jissociations, the 
tc-nclc-nc y of the Fecic-ral a.-.^oc i.iiions is to .say less and le.s.s about stock 
or sh.ires. On the lending side, the Federals use the monthly direcL 
reduction loan plan Both investors atul borrowers an- members of 
Fc-deral savings and loan associations, with tlu- right to vote at all 
meetings of menilu-rs. 

In order to encourage private inve.stment in Federal savings and 
loan associations, Uongress placc-d at the clisiiosal ol the Fedc-ral llotnc- 
Loan Hank Hoarcl in ICJ55 $50,000,000 to be invistecl by liie V niled 
States 'rreasurv in Federal aS'Oci.itions, In n)55 Uongn-sc authorized 
the Home Ow ners Lo;in ('oriuinilion to invest an additional .$<00,000,- 
000 in Fedc-ral a>soriations and in eligible State-chartered associations. 
•Ml of the- original $50,000,000 was invc-stc-d in Federal associations 
Up to June- JO, injn. $j icj.i 50.000 h:ul been inve-sted by the Home 
Owners I-oan ('orjiorafion; aliout one-fourth in State-eliartered associ¬ 
ations and thrc-e-ldurths in Fi'deral a.ssociations. As of the same date, 
(j,U> new Fedc-ral sav’ings and loan assoc'i.ilions had been organized 
with total as.-;ets on that date of $,<C)7.25cj,ooo. Seven hundred and fifty 
Stale-chartered associations had been converted into b’ecjeral associa¬ 
tions. Their total as.sel.s amounted to $i .oqa.S.co.ooo. .Vs a class, the 
Kcdernl a-..sociations represf-nled the most active type of thrift and 
home- financing institution in the- Idited Stales in kxS and kmo Tlu- 
l-ecleral assciciation.s have had a broader influence upon the industrv 
than their numliers and financial resourcc.s would indicate. The pro- 
grevsive managers cd manv State-chartered associations have adapted 
to their own uses the basic fi-alures of the Federal plan cd org.anization 
and operation. In some cases. State building and loan codes have 
been drastieallv revised to provide for the operation cjf associations 
under their jurisdicti*>n in a manner to conlorm c-s.sentially to tlu; 
1 -V(leral plan Tlu Ic-adership of the Federal a.s.sociation.s is bearing 
fruit tlircmghout the entire industry. 

Federal Savings and Loan Insurance Corporation. At 
the time td the bank holiday in Ki.t.t, the people of the U.S. had lost 
confidencr in the commercial banking structure of the country The 
demand for the withdraw'al of more money than there wa.s available 
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br(Hii;hl on the closinn of the banks. When they were reopened, their 
actounLs were insuieiJ b\ the Federal Deposit Insurance Corporation. 
This insurance of bank depo.sits worked wonders in restorinj: the con¬ 
fidence of the public. Over ni^ht, mone> flowed back into these .same 
commercial banks from which it had been withdrawn b\ panic-stricken 
ileposilors only a lew days before. In 1934 the maKU ol insurance of 
accounts was e.xlended to building and loan associations. In that vear 
t.'ongress authorized the orj^anizalion of the Federal Saviiif^,-. and I.o.in 
Insurance Corjioration. Its stock ol $100,000,000 is owned by the 
Flome Owners Loan Corporation. The live members of the Federal 
Home Loan Hank Board con.stitute its board of trustees. All Federal 
savinjis and loan a.ssociations are required to have their account.-^ in¬ 
sured. State-chartered associations are invited to apply for insuraiue 
ol their accounts. All insured as.sociations pay premiums to this corpo¬ 
ration to meet operating expenses and build up reservi-s aftainst future 
losse.s. The accounts of commercial hanks are insured as to both .salety 
and licpiidity by the FDIC. The Federal Savings and Loan Insurance 
Corporation insures only the safely of its members’ aeeounts up to 
.$5,000 each. Since no one has ever discovered a sure means of making 
long term mortgages liquid, it would be folly to undertake to insure 
the liquidity of an account in an institution which invests most of its 
resources in long term loans. Dp to June 50, lO.P). the F'ederal Savings 
and Loan Insurance Corporation had insured 2,170 associ.itiuns with 
total assets of $2.,yt9 41 1,000. The total numhei of individual invesf(»rs 
leijresented in these insured associaticuis w.is 2,57(1.100 

Progress Toward Recovery. —As of June 50. 1050. the building 
and loan industry of the United Stales showed definite ev idence ol re¬ 
covery Irom the prolonged depression of the previous decade 1‘artie- 
ularly is this true of those associations which are taking advantage of 
the assistance provided tor their use b\ the various .agiiuies of the 
Idiiled Stales Government discussed aliove. 

BiiiMooKAPiiv,- Morton Bodli.di and I). Theoliald, .S’l/i'/nco and 
Loan PiiHciplvs (kjiS); Morton Bodlish, editor, Hhtotv <>{ Huildinfi 
and Loan in tlir Vnitrd Stairs (kj.u ) ; Ilor.ace F. Clark and I'Yank A. 
Chase, Eh ni ruts of Madrtn Ihiildiny, and E<>an As.sadafians (1025): 
lUdldiny a>td Loan Annals, published .iiiiuialiv bv the United States 
Building and l..oan League, Anntial Rrfxnts of the Federal Home Loan 
Bank Board, (1955 to d.’ite); Erdruil Home Linin Bank Reviriv, a 
monthlv hv the Federal Horne Loan Bank Bo.ird. (H. E. Ho.) 

BUILTH WELLS, market town and urban district of Hreck- 
nock.shire, Wales. Pop. (1(13$), t.soS. Area, i.i sf|.mi. The town 
is at the focus of the Irfon, Ithon and Wyc vallejs in a small 
plain beiu'ath high hills, and as such the region has it marked indi¬ 
viduality, already noticed liy Nennius. Under the Normans I lu* 
district became a lordship marcher annexed to that of Brecon, 
but it fell a\va\' on the marriage of William de Braose’s daughter. 
At the east end of the town is a fine moat and bailey castle prob¬ 
ably erei Ic'd by Bernard do Newmarch, wdlh traces of a later stone 
castle of Falwardian dale. As an advanced outpost of the invaders 
in the upper Wye valley the castle suffered severely, notably at 
the hands of Llewellyn ap Gruffydd, prince of W’ales, in 1260. 
In this neighbourhood Llewcdlyn himself fell in ambush in 1.282 
and with him collapsc'd much of (he Welsh re.sistance. The lord¬ 
ship remained in the Marches until the Act of Union, t 53(), when 
it was grouped with a number of others to form the shire of 
Brecknock. With the development of better roads in ]>ost-medi¬ 
aeval times Builth became an important gathering centre for west 
Wales cattle for transiiort by road to England; and its fairs and 
marts, for sheep and ponies, are still well attended. It is a summer 
resort, visitors being attracted chiefly by the beautiful surround¬ 
ings, mineral springs and salmon ti.shing. The town has a station 
on (he old Cambrian (now G.W.R.) line from Moat Lane to 
Brecon and has been an urban district since t8q 4. In 1808 the 
urban district was made conterminous with the civil pari.sh and 
renamed Builth Wells. It is included for parliamentary pur|X)scs 
in the joint counties of Brecon and Radnor. (See Breconshire.) 

BUISSON, FERDINAND (1841-1932), French education¬ 
ist, was born at Paris on Dec. 20 1S.41. He became an inspector 
of primary education (1870J, inspector-general in 1878, and in 
1S90 director. He left the Education Department in i8g6 to lake 
the chair of education at the Sorbonne, which he held until 1902. 
His most important written work is his Dictionnaire de P^dayoyie 
(1882-Q3L At the general election of 1902 he wa.s returned to 
the chamber of deputies as a radical socialist by the Xlll"’*^ 
arrondissement of Paris. He supported the policy of M. Combes, 
and presided over the commission for the separation of church 
and stale. He sat in the Chamber until 1014, and re-entered it 
in iQio. M. Huissun was for 13 years president of the Idgue de.s 
Dr(>it: de rilurnnii' and, after retiring from at live work in the 
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Ligue, remained its honorary pre.siiieni. Me \\a> oik* ot the e.irliest 
advocates of a League of Nations. His lite-work for pe.ue was 
recognized in 1927 by the award to him of the Nobel iieaie prize. 

BUITENZORG, a foothill city in west Ja\a, resideiue of the 
governor-generaJ tif the N'etherlaiuls Indies, site of (he famous 
tropical botaniial gardens and tajiital of a regeiu v as well as oi a 
residency of the same name. Buitenzorg (me.ining “without care,” 

[ tins souci) is south of Bataxla. 875 ft. above st'.a level, wiili a 
I fairly cool and healthful climate, the average me.an lemper.itun* 

; for the year being 77.2'^. GoviMnor-Gem'ral v .in Imhoff i hose 
this spot on his est.ite in 17,45 a residence insie.id of mal.iria- 
ridden Balavl.a. The botaniuil gardens were laid out for the gov¬ 
ernment in 1S17 by C. G E. Reinwardt, fornierl\- professor of 
botaiiN' at Amsterdam, and h;ive become one of llie world s out¬ 
standing centres of rc'se.anh. Electric Ir.iins pri^vlde fast and fre¬ 
quent serva'ce witli Bat.ivia. The jiopulalion of 65.431 (1930' in¬ 
cludes 5.233 EurojH'ans. The residency of Buitenzorg. nun h en- 
largc'd by the territorial redivision of 1925, consists of (he regen¬ 
cies of Buitenzorg (1.436 sci.mi., 1.0:2,32.} inhabitants in into), 
Soc'kaboetni and TjiandjotT. It is bounded on fhe north b>' Ba¬ 
tavia, ea.st by Batavia and Priangan. south by the Indian ocean 
and west by Bantam. I'lie are.a is 4.483 scj.mi., jioiiulalion (i()3o) 
2,212.997. Most of Iht^ residc-ncy is mount.iinous. with m.inv' \-ol- 
canoes and fertile plateaus. The chief c rops .are rice, tea. cinchona 
(quinine), rubber and coffee. Other cities in llu; residency are 
Soekaboemi (34.191 in 1930) and Tjiandjoer (20,812 in 11)30). 

BUKHARA (lioKiiARA). (r) 1 'own and ])rovinee in Ilu‘ 
Uzbek Soviet Socialist Republic. 'J'he town, old Bukhara, I.al 
39° 52' N., Long. 64” 30' E. Alt. T,20o ft. Pop. (i93<)') 50..U82. 
It is the centre of the fertile oa.sis depending on irrigation from 
the ZcTafshan river; the canal sujtiilying Bukhara is the* Shahri- 
Rud. WalcT-borne diseases, especially fhe “rishtn'’ or cotton 
thread worm, are common, since the water .stagnates in the canals. 
The Lnbihauz, or tank, in front of the chief mosc^ue, with its 
.‘^hady trees, is jiieture.sque lujt dirty, as the Zerafshan rixer is 
here nearing exhaustion and economy is necessary. Bukhara has 
a dry, sunny climate with extremes of cold and heat and cloudless 
.'-kies most of the year. The apiiroach to the cily is lined with 
gardens of apric'ot.s, apples, cherries, vines, melons, roses, iri.ses, 
sunflowers, poiipies and tobacco plants. 'I'he unburnt brick, one¬ 
storeyed, flat-roofed hou.ses are in striking contrast to the in¬ 
numerable nH)sc|ues, amongst which are the; beautilul i6ih c entury 
Mir-Arah, the Mejid-kalyan or Kok-humbez mosque of the emir, 
near which is the brick minaret 203fl. high, from whose summit 
state criminals were' thrown until 1871. Bukhara is a commercial 
centre for Central Asia and it.s bazaar fa noted slave market until 
the Russkin occupation) extends for 7m. with roofs of beaten 
clay upon undressed timber: its booths disfilay cariiets, dress 
fabrics, karakul (lamb’s wool), cojiper ware, cutlery, trinkel.s 
and every variety of Asiatic ware. One section, roofed by a dome 
of ancicait brick work, is set apart for literature. 'I'hen' is a 
separate market for raw cotton, the jiroclurtion of which inc reased 
with (he ojiening of the railway. The jiopulation includes Uzbegs, 
Turkomans, Tadz.hiks, Afghans, Arabs. Hindus and a Jewish 
colony said to havm migrated from Baghdad, 

Bukhara has always been a centre of Mohammedan learning. 
When the Mongol invasions of the 73th century laid waste 
Samarkand and other Muslim cities, it retainecl its iudcqx'ndence 
and became the chief scat of Islamic culture. If h:is numerous 
madrasas (theological colleges) and, though many of (heir libraries 
have been scattered or destroyed, there are still literary Ireasure.s 
lirescrved in private collections, and Afghan, Persian, Armenian 
and Turkish bibliophiles look to Bukhara for rare texts, so that 
it is the princip.al Central .Asiatic book market. 'The present city 
was begun a.d, 830 on the .site of an older city, was destroyed by 
jenghiz Khan 1220 and later rebuilt. The Raghistan is (he chief 
square and has a citadel on an artificial eminence 45ft. higli, sur- 
roundofl by a mile of wall and containing the former Emir’s palace, 
the larger houses, the prisons and the water cisterns d'he city 
w'all is 2Kft high. 8m. long, and has .semicircular towers and 11 
gate‘s, but is of little value for defence. In any < ise Bukhara’s 
fate deperul.'i on Samarkand, which can cut oft its wafer supply. 
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(j) New liukhar.'i or Kaj'ari, a Russian Jown near the railway 
station, Bin, troin Old llukhara, is the rent re lor the BoRoyetidin 
(listrid of the Bukhara jjrovince, a (listrift whieh has a population 
of 7'S,6(p. (X.) 

HISTORY 


7 'he niosi inifKjrlant lart of Bukhara belonged to the country 
of .Sof,'dja;ia, \vhi( h, after the conquest of Alexander the Great 
formed part of the SeJeucifle empire. l or many centuries this 
((junlry had bian inha!)iled f)y the Saka.s who, towards the end of 
the :?nd ( entury A D , were (lri\rn out of the Oxus (ountry by the 
Vue-(hi, wlio, in their turn, were ejcfted by the Isphthalites, or 
While Huns, in ad, 450. One; hundred years later the Turks of j 
Central Asia defeated the kince (jf the I'^phlhalites near Bukhara 
artfl bffame possessed of the ri(h lands between the Oxus and thf- 
Jaxarles. 'Ihe laphthaliles had befui ermMye<| in a continual war¬ 
fare with Ihe Sassaiiian rulers of I’er^,ia, and when the 'I'urkish 
Khan had driven them f>ut of Bukhara he wrote t() thf* iVrsian 
kinj; that “the lilood of their coinmf'ii enemy had reddened thi* 
waters of Ihe 0 \uv Down to thf* time of the invasion of Trans- 
oxiana by the Mmlims at the end of Ihe 7th fentury liukhara 
had remained under the overlordship of the Western 7 'urks. The 
town (d Bukhara a(lually fell in the year ad. It was not, 

however, fill .70 years later that 'rranso.\i,ina was finally subdued. 
'I'he Arab historians uave to the fountry the name of Ma\'era-un- 
nahr or "what lies beyond the ri\er'' {i.r., the Oxus). Df)wn It) 
Ihe beKiniiinK of the fith century 'fransoxiana was uiuler the juris- 
flit lion f)f llu' f,mvernor of the hkistfun I’rovmci's f)f the Caliphate. 
Hitherto Arabs had been appointed to this ^f>vernor,ship, but in 
8:0 it was f,d\i'n to a I'ersiau named T.ihir in whose family the 
]>ost betaine hereiliiary. 'I’hese c'overntfrs in their turn appointed 
sub-no\'ernors to various iiroviiues anti .several members of a 
I'ersian family known as the Sanianitls were emploccd in this 
tapat ily in 'rr.msoxiana. One f)f the Samanids namefl Ismail man- 
afied in A D. ()0,^ to make himself a semi-independent rub r with 
Bukhara as his ta[)ital and foundefl a dynasty whidi lasted flown 
to the end of the loth cenlur>'. It was under the Sanianitls—the 
lust IVrsian dyna.d y Itt rule in Islam—I hat Bukhara became a 
tentre of ItsmiinK. On Ihe fall of the Samanids 7 'ransoxiana aKain 
fell intft the hamls of the 'l urks, and it continued to be governed 
by xarioLis bramhes of this rate until Ihe Russian txauptdion. 

In i-’.'o Bukhara was sat ked b>' Jenghi/ Khan. It attaint'd its 
greatt'st importame during I lie rule of the Shaybanids ( i 

'rowartls the middle of the Kith tentury Bukhara bt'ianie an ob¬ 
ject of rivairs’ to Russia and faigland and envoys were sf'nt by ; 
both nations to lultivate the tavfuir of its Kmir. 'I'wo of the [ 


faiglish emissaries. Colonel C Stoddart and (\i|)tain A. Conolly, 
were ihrow'u into prison by the fanir Nasrullah anti there put 
to death in iS.|.'. In iSot) the Russians invatled the territory of 
Bukhara proi»er, and crushingly defeated the Kniir'.s forces. 
In iSfjvS the Russians entered Sainark.ind, and a treaty was con- 




( hided whereby the Icmir ol Bukhara bec ame, to all intents and 


to the U.S.S.R. as independent contracting parties. In 1924 a 
new grouping of Turkistan took place according to the national 
principle and it now consists of three republics, namely: (i) 
Turkmanistan (capital, Ashkhabad, formerly Poltoratsk), compris¬ 
ing Khiva and western parts of the frontier Bukhara Khanate; 
(2) Uzbegistan (capital, Samarkand), comprising the lands in¬ 
habited by the Uzbegs and the rest of Bukhara; and (7?) Kirghizis- 
tan (since re-named Kazakstan). Within Uzbegistan is an autono¬ 
mous state called Tajiki.stan (capital, Stalinabad), created for that 
section where Iranian languages are spokem. (See Persia.) 

Scr Khanikov’s Hokhara. translated by De Bode (1S4O; Wmbcjry, 
Travels in Central Asia (1864), Sketches of Central Asia (x8t)S). and 
History of Bokhara (1873); Fedchenko, “Skc'tch of the Zaraf.shan 
\ alJev,” in Journ. R. Geofir. Sor. (1870) ; Hellwald, Die Russen tn 
Central Asien (1873); Skrine and Ross, The Heart of Asia (i8qo); 
I.ifcsky. Upper Bukhara, in Russian (100::); Lord Ronaldshay, Out¬ 
skirts of Umpire in A sia ( 1Q04) ; Le Stranec', The Lands of the Eastern 
Caliphate (iqo:;); J, Castafinc). Les Basmatrhis (Paris, iq25); and 
\', Barthold, Turkestan dou'tt to the time of the Monp,ol Invasion 
(1027). (E. L+. R.) 

BUKHARI (Mohammed ibn Isma 'il al-BukharT) (810-872), 
Arabic author of the most generally acceptc'd collection of tradi- 
lions (hadith > from Mohammed, w’as born at Bokhara (Bukhara ). 
of an Iranian family, in a.ii. 104 (a.d. Sio). Already, in his 
eighteenth year, her had devotc'd himself to the collecting, sifting, 
testing and arranging of traditions, He travelled over the Muslim 
world, from Egx'pt to Samarkand, and learned (as the story goes) 
from over a thousand men ihret* hundred thousand traditions, 
true and false. His theological position was conservative and 
anii-rationalistit ; he enjoyed the friendship and respect of 
Ahmad llan Hanbal. In law, he appears to ha\'e been a SluIlVite. 
.After sixteen years’ absence he returned to Bokhara, and there 
drew up his An/////, a collection of 7.275 te.sted traditions, arranged 
in (haplers so as to afford bases for a complete system of juris- 
ju'udemt' without the u.se of spe(ulati\’e law, the first book of 
its kind (sec Islamic Law). He died in a.ii. 2^(), in banishment 
at Kartank. a suburb of Samarkand. Tlis book lias attained a 
quasi-i.inonicilN in Islam, being treated almtet like the Koran. 
Pilgrimage.'- are made to his gra\'e. 

See F. enfold, Sehdfi iten, 78 ff.; McG. de .Slane's trans. of B)n 
Khallikan. i 5q4 ff.; 1 . (ioldziher, Mohmunirdanische Studien, ii. 157 
ff.; Nawawi, Btogr. Diet. 86 ft. 

BUKOVINA, a small jirovince of northern Rumania. Until 
igiH it was a crown land of Austria, which it had become in iSqcy 
Originally it had been a iiriueipalily of Moldavia under Turki.-^h 
control. Il was occupied by Russia in 176(4 and b>- Austria in 
1774, to whom it was finally ceded by Turkey in 1775. 

It is inhabited mainly by Rumanians and Rutlienians, and by 
minorities of Germans and Poles. The cajiital is Czerno\\itz 
(Cernauti) which lies uiion the main railway-line that joins Bucha¬ 
rest with Lc'inberg (Lw()w ). Bukocimi contains some \ery re¬ 
markable example's of Rumanian art and architecture in Ihe shaix' 
of the monasteiie.s of Sueevila and \’oronetz, whieh. with many 


purposes, a v.issal to the coiKpierors and undertook to protect 
Ru.ssian tr.idc'. In 1SS2 a Russian political agent w;is appointed 
to reside in Bukhara and a Kussi.in bank was established; thus 
gr.idually Bukh.ua became- a part of Russian 'I’urkistan. In 
iS()2 the- Lmir made a journc-y to the Russian court and left his 
two sons to be educated in Russia In i()2o a Soviet revolution 
broke' eeiit in Bukhara and the- Emir leeok refuge' in Afghanistan. 
In the feillowing ye.ir an anti-Soviet Pan-'l'inanian movement, 
known ;).s the B.tsmachi rex oil. started in Eastern Bukhara and 
founel a leadrr in the pe rson eef laixer Pasha who arrived in the 
countrx' at tlie- e nd of Nov, 1021, got into touch with the fugitixe 
Emir of Bukhaia .md bc'came his commander-in-chief. The main 
object of the Basimichi rcx'oll xxas the' cre-ation of a large- 
Pan-'I’uianian empire comprising Persia, Bukhara, Afghanistan 
and eventuall)' Turkey. In Jan. 1022 Enver .sent an ultimatum 
Ic' Moscow demanding total aliandonnient of 'I'urki.-tan by the 
Soviet. The Red .Army xvas thc-n clc-spalched to Bukhara and in 
August the movement was definitely broken by the death of 
Enver I’asha in a rear-guard action. .After the suppres.sion of 
this rising llie two fornu'r Russian prut<‘i torates of Khiva ami 
Bukh.u.i became "People’s Indepemlent Soviet Republics," linked 


of the churches of the province-, have the iinicpie pc-culiarity of 
being almost wholly covered with paintings on the outside. Heax’}' 
eaxes protect much of the- painting from the xveather The 
population of Bukovina numbered 845,905 by the census of 
ict3o, with a density greatc-r than in any other part of Rumania. 
Czernowitz is the third largest city of Rumania, with a popula¬ 
tion of II 1.1 22 by the census of 1030 and an c.stimatt-d jxopula- 
tion of ioi),6ij8 in 193(1; it has a university with three faculties, 
founded in 1875. 

History. —The Bukovina was most probably inhabited liy 
Ruthenian tribes from an early date. Later, it formed jiart of 
the Principality of Moldavia, wliosc ancient capital, Suceax’a, was 
in this province. From 1775 to 1S49 it formc-d part of Galicia 
Ix'ing then created a separate crown L'.nd. Under Austrian 
rule many Germans were settled in the province, which made great 
‘progress, and was considered a model for Ihe re^t of .Austria for 
the harmony which reignc-cl among the' different n.itionalities. On 
the ccxllapse of the .Au<tro-Hungarian Alonarchy, the last gover¬ 
nor. Count Etzdorf, handed over the province to the Ruthenc-s 
fOct 23. iQiSV Four days later, representatives of the Rumani- 
311 '^ met at Czernowitz and proclaimed a (’’on.'-tiiuerit ,Assembl\' 
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which voted the union of the province within its historic bounda¬ 
ries with Rumania. The Assembly then appealed to the Ru¬ 
manian government at Jassy for Rumanian troops, which en¬ 
tered Czernowitz on Nov. ii, igi8. In June 1940 northern Buk- 
ovina was ceded to the soviet union, but it was reoccupied by 
Rumania in the summer of 1941 after Germanv's attack on the 
U.S.S.R. 

BiBUooRArnv.—Bidcrniann, D/'r Bukovim untrr der oesferrcich- 
ischrn Verwaltung, 1775-^^75 (Lernberp, 1876) ; R. F. Kaindl, Ges- 
chichtc der Deutschen in der Karpalhenldnde.rn (G<Jtha, 1906), 

BULACAN, a municipality (there is an administrative centre 
and 14 barrios or districts) of the province of Bulacan, Luzon, 
Philippine Islands, on an arm of the Pampanga delta, 22 mi. 
N.N.W. of Manila, with which it has railway connection. Pop. 
('1939) 11,931, of whom 5,777 were males, and one was white. 
The place is well known for its fishponds and fisheries. The sur¬ 
rounding region is fertile and produces palay (rice), sugar and 
various tropical fruits. Native cloth (jusi and pina), laerfume 
made of ilang and sugar products arc manufactured. The town 
was founded by the Spaniards in 1578 and has a long hi.story. 
In 1898 it was nearly destroyed by fire. The vernacular is Taga- 
log. The population gain, 1918-59. was 1.508. (C. S. L.) 

BULANDSHAHR, a town and district of British India in 
the Meerut division of the United Provinces. The town is on a 
height on the right bank of the Kali-Nadi, whence its name Bu- 
landshahr (high town). The population in 1941 was 29.701. 

The district of Buland.shahr has an area of 1.889 sq.mi. on a 
level plain, with a gradual but very .slight elevation about midway 
between the Ganges and Jumna. The Ganges canal intersiats the 
district, and serves for both irrigation and navigation. The Lower 
Ganges canal has its hcadworks at Narora. In 1941 the popula¬ 
tion was 1.317,223. The district is very highly cultivated and 
thickly populated. The chief centre of trade is Khurja, an im¬ 
portant centre of the cotton-ginning trade. 

Mahmud of Ghazni in a.d. 1018 received the .submi.ssion of the 
Hindu rajah and his followers to Lslam. In T193 the city was cap¬ 
tured by Kutb-ud-din. In the 14th centur>^ the district W'as sub¬ 
ject to invasions of Rajput and Mongol clans who made pcTma- 
nent settlements. Under the Mogul empire peace was restored, the 
most permanent effect of this period being the large proportion 
of Moslems among the population, due to the zeal of Aurangzeb. 
The decline of the Mogul empire gave free play to the turbulent 
spirit of the Jats and Gujars, under the nominal domination of 
the Mahrattas. After Koil and the fort of Aligarh had been cajv 
tured by the British in 1803, Buland.shahr and the surrounding 
country were at first incorporated in the newly created district 
of Aligarh (1805). 

BULAWAYO, chief town of Matabeleland, the western dis¬ 
trict of Southern Rhodesia, Africa; 20° 11' S., 28“ 41' E.; 4,460 
ft. above sea level. Distance by rail from Capetown, Cape of 
Good Hope, U. of S.Af., 1,355 mi.; from Durban, Natal, U. of 
S..>\f., 1,162 mi.; from Bcira, Mozambique, 670 mi. 

The climate is fairly healthful, though high temperatures are 
common, especially in October and November, when over 100® F. 
may be recorded. The average rainfall is about 26 in., concen¬ 
trated largely in the five months November to March. The jxipu- 
lation of Bulawayo (including suburbs) in 1941 was 39,817, of 
which 16,603 '^'cre Europeans, 21,340 were natives, and 1,874 
were Asiatics and coloured. 

Bulawayo w'as inaugurated in 1893 on the site formerly occu¬ 
pied by Lobcngula’s kraal. It then consisted of a collection of 
tents. In 1894 the settlement was moved to its present .site, 3 
mi. away, though the government house, built by Cecil Rhodes 
and now the seat of the governor, still occupies the original posi¬ 
tion. The town is situated amidst undulating pastoral countr>\ It 
is laid out on a rectangular plan, centred about the market square. 

Bulawayo is well provided with parks, and with grounds for 
sports. There arc several primary and sccondar>’ schools, govern¬ 
ment and private. Among the principal buildings and memorials 
are the stone-built edifice occupied by posts, customs and the 
municipal offices, the museum, the Matabeleland war memorial, 
consisting of cloisters, in the garth of which is a large granite 


monolith, and the large bronze statue of Cecil Rhode.s at (he junc¬ 
tion of two of the principal streets. Bulawayo is the headquar¬ 
ters of the Beira. Mashonaland and Rhodesia railw.iys. The gold 
fields of the Matabeleland region centre about Huhuva\'o and 
Gwelo. Bulawayo area produced 227.5SS oz. of gold in 10^7 
BULB, the name applied to the strudure formed by in;m\' 
plants from a bud. the outer Icavc.s of which are (hick and lieslu- 
)y rea.son of the reserve food products with which they are 
crowded. This enables the plant to tide over an unfavourable 
period, such as a cold or dry s\)e\l, safely buried in the earth, and 
to be ready to come into flower as soon as good conditions return 
Bulbs are very characteristic of arid regions such as the South 
African Karroo. Many of the best-known spring (lowers are 
bulbous, c.g., the daffodil, narcissus, hyacinth, etc. The crocus 
is not technically a bulb, the striieture often referred to as .such 
in this plant being a corm, which is the (hickeiu'd l)ase of a stem, 
BULBUL, the Persian nightingale {(j.r.); the natne is also 
used to denote birds of the pa.s.serinc family Ibcnonotidae oc¬ 
curring in Africa and soiitlicrn Asia. The common bulbul of 
India (Pycnondtiis pluinosns) is a familiar bird in that countrw 
b'eding on fruits and seeds and often nesting on verandas. The 
l)Ugnacious males, which arc cre.sted. are kept by (he natives for 
fighting. The bird h.is a fine song. The common Africair I'ycnouo- 
ttis barbatus frcciucntly feeds on fermenting fruit to such an ex- 
teid as to become intoxicated. The bulbul of Persian poets is 
probably Luscinia yohii, a nightingah* (j/.i'.) belonging to (he 
thrush family Turdidae. (G. F. Ss. l 

BULDANA, a town and district of India, in the Central 
Provinces and Bcrar. Pop. of towai (1941) 8,788. It was selected 
becau.se of its elevation and cooler climate to be the headciuarters 
of the district, but is otherwise uninqxrrtant. The northern plain 
in the valley of the Puma is a rich cotton tract. The southern 
part, consisting of small jdateaus with rich valleys between them, 
is also fertile. It is bounded on the south by the Nizam’s do¬ 
minions. Aren 3,763 .sq.mi.; pop. (t()4i) 820,862. Its trading cen¬ 
tres are on the railway (Nagpur branch of the Great Indian Pen¬ 
insular line), and it has several considerable tc)wns. Kharngaon 
26,402, Malkapur 17,565. and two other towns of 10.000 eaili. 
Cotton is (he commercial crop of the district. Junr is (he staph' 
food but a considerable area of wheat is also grown and the dis¬ 
trict is bettor provided with w-ells than most of Berar, 
BULDUR or BURDUR, chief town of a vilayet in Turkey 
Pop (1940) 14,603. It is called by the Christi.ans Polydorion. 
Its altitude is 3.150 ft. and it is situated in the midst of gardens, 
about 2 ini. from the brackish lake Huldur Gcul (anc. Asninia 
IJtnur). Linen-weaving and leatlier-tanning are (he princijial in¬ 
dustries. There is a good carriage road to Dineir, by which much 
grain is sent from the Buldur plain, and a railway connects it with 
Dineir and Egerdir. Pop. of vilayet (1940) ii(;,4()8; area, 3,025 
.scj.mi. 

BULFINCH, CHARLES (1763-1844), American arcliitect, 
was born in Boston (Ma.ss.), on Aug. 8, 1763, tjie son of Thoma.s 
Bulfiiuh, a j)r<)minent and W'ealthy physician. He was educated 
at the Boston Latin school and at Harvard, where he graduated 
in 1781, and after several years of travel and study in Euroi>e 
settled in 1787 in Boston, where he was the first to practiM- as a 
professional architect. Among his early works were the old Fed¬ 
eral Street theatre (1793), the first playhouse in New England, 
and the “new” state hou.se (i 798 ). He was chairman of the board 
of selectmen of Boston from 1797 to 1818, lie j)rovi(led for new 
systems of drainage and street-lighting, reorganizing (lie police 
and fire departments, and straightening and widening the streets. 
He was one of the promoters in 1787 of the voyage of the ship 
'‘Columbia,” which under command of Captain Robc-rt Gray 
(1755-1806) wa.s the first to carry the U.S. flag round the 
world. In 1818 Bulfinch succeeded B. H. Latrobc (1764-1H20) as 
architect of the national capitol at Washington. He completed 
the unfini.shed wings and central portion, constructing (he rotunda 
from plans of his own after suggestions of his predecessor, and 
designed the new western approach and portico. In 1830 he 
returned to Boston, where he died on April 15, iH.jp Bulfinch’s 
work, marked by sincerity, simplicit}' and refinement of taste. 
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giciitly influenced American arc hileclure in (he early formaiive 
period, llis sun, Siki'HEN Gkee.nli.ai' Hl lfinch (1809-70), was 
a L'nilarian tlergyinmi and author. 

Srr Ardiifuts nt the American Gajiiiol,’' hv James () Howard, 

in I'hr InlrrudluDuil lOvifU', vol. i. , and 7/ie Life and Lrltcrs 

of Charles liultnoh (iHoC)), ed. Iiy hi. Eranddauc'hter. 

BULGARIA, a Halkari kingdom of roughly rectangular shape, 
l>'ing to the east of the peninsula, had in 1934 a total area of 
about 40,000 srimi. (pO]i., 6,370,000). The soutli and we'-t 



Map showing the frontiers of Bulgaria, as adjusted by the 
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frontiers run through hilly country, si'jiarating it from European 
'l’urkc>‘ and (ireece on the one hand and Yugoslavia on the other. 
With Rumania, the frontier is mainly the line of the Danube, 
while there is an ea.slern frontage on the Black sea. d’he trans- 
vers(; Balkan mountains divide the main .igrieultural area of Bul- 
g.iria into two parts, the northern tableland slojiing gently down 
In the Danube and the basins .and calK'ys of the Uppc'r Maritsa 
system to the south, 'I'he latter are cut off physically from the 
open waters of the Aege.ui b>' the Rhodope upland, along or near 
the crest of which the frontier runs, 

'I'he M.iritsa plains have, howevc'r, an outlet to the Black sea 
through the port of Burg.is. 'I'he Danubian tableland h.is in 
Ruschuk a jjort on the river Danube, and in Varna a more im¬ 
portant outlet to the Black sea. 

The existing frontiers d.ile in part from the treaty of Berlin 
in 187S, and in part from later ones, including that of Neuilly 
(1019)- Bulgaria is thus es.sentially a modern state, having little 
relation, wliether terrilori.illv or soii.dly. to the Bulgar empire 
of the ()lh and loth centuries. The population density of i vt 
l)er sciuare mile, consideralilv above the average for the penin 
-sula, may be assoii.iled with the rclati\i-!v high percentage of 
arable land, 43^’r of the tot.il surf.ice lieing under cultivation, 
while forests cover about Within the peninsula Bulgar. or 

means cultivator, or ploughing peasant, with an impln.i- 
tion of servitude as comp.ired with the free peasants of .Serbia 
Willi this is camnec ted the fact that both in the loe.ss-cov(*reci 
Damibi.in t.iblel.uul to the north .and in the alluvial b.isins of the 
Maritsa to the south of the Balkan mountains there are fairly 
extensici- h'vel and fertile areas, well fitted for cereal cultivation, 
wheat being particularly important in the northern area. 

The second fundamental fact is that the Balkan chain, owing 
both to the presence of jmssc's and to the slope of the northern 
tableland, is not. as nvght be suiiposed, a barrier between the two 
agricultural areas. Two great highways may. indeed, be said 
to .converge in the. land which has become Bulgaria. One is the 
route which comes from Central Asia by way of the steppes and 
grasslands of southern Russia, and can be continued to the south 
over the Balkan pas.ses. 'Hie other i.s (hat which links Asia 
Minor t») Euroix* bv the straits, and can be continued along the 
Maritsa valley, ;md so to the Morava and tlu' Danube at Bel¬ 
grade 'I'he two unite in the plain.s of southern Bulgaria. 


in consequence of these two facts—fertile lands able to form a 
granar>' for a great power and converging routes—two strands may 
hoc said to be interwoven in the history of Bulgaria. So far as 
the mass of the people is concerned, 80% of whom are peasant 
cultivators, the ruling passion ha.s been to obtain and then to keep 
their plots as freeholds. But at successive periods, whenever the 
power enthroned at Constantinople seemed to be weakening, their 
leaders have dreamed of making themselves heirs of Byzantium. 
In the gth cenlurx’ Simeon, the Bulgar chief, after an unsuccess¬ 
ful attempt to take Constantinople, proclaimed him.self Tsar (~- 
Ca(.‘.sar). In igo8, at the time of the Young Turk revolution, 
Brince Ferdinand of Bulgaria adopted the same title, still held 
by the reigning king. The participation of Bulgaria in the World 
VVar on the same side as Turkey and against her former pro¬ 
tector, Russia, may .seem at first sign an anomaly. But it has to 
lie remembered that Greece had also Byzantine ambitions, and 
(hat .Serbia desired to exiiand along the other great higliw^ay which 
leads to Salonika. Further, with the development of Bulgaria’s 
<;xport trade in cereals, particularly wheat, the question of easy 
access to the Aegean has become of great importance. The actual 
result of Bulgaria's particiji.ition in (he War was the loss of ter¬ 
ritory, particularly of the small strip on the Aegean coast, ob¬ 
tained at the peace of Bucharest, witli the port of Dedeagatch. 

E.^sentially, then, postwar Bulgaria was ;i land of peasant culti¬ 
vators, jiroducing a surplus of cereals and other agricultural com¬ 
modities, but dejirived of direct access to its western markets 
by the need of exporting these by the Black sea, vc'ilh a subsequent 
passage of the straits. 

NATURAL REGIONS 

From what has been already said it is clear that the country 
falls into four regions;—thi' northern or Danubian tableland; the 
mountain belt of the Balkans; the valleys and basins of the 
Maritsa system; the part of the Rhodope upland falling within 
(he country, with its north-western continuation, which converges 
towards (he Balkan chain, and a western hill belt separated by 
the Struma valley. 

Danubian Tableland. —This, often called the Balkan Fore- 
kind, is the area betwc;en the low northern scarp of the folded Bal¬ 
kans and the Danube. The Balkans consist largely of schists and 
granite, with some limestones, while the tableland i.-, llooreci by un¬ 
disturbed. horizontally-bedded rocks, mainly cretaceous lime¬ 
stones, often concealed by a deep mantle of loes,s. 'i'he Danube, 
which fornis the northern frontier to a point downstream from 
Rusthuk, varies in width from 1/5 of a mile to well over a mile 
and, despite its navigable w’aterway, forms an excelleiiL boundary. 
Its Bulgari.in bank is high, locs.s cliffs 5-Oooft. in height rising 
above the valley floor, while the opposite or Rumanian bank is 
low. The river is liable to flooding in spring and early summer, 
as the SHOW'S of the plains and higher grounds melt successiv'ely, 
and its valley is swampy, with lagoons rich in ii.sh, especially 
tail) and sturgeon, reed beds and w'illow brakes. It is malarious 
in .summer and bitterly cold in winter, when navigation is im¬ 
peded by ice, and the river muy freeze oyer. No bridge crosses 
the river in Bulgarian territory. 

Downstream from Ruschuk the frontier leax'es the river to pa.ss 
in a south-easterly direction to the Black sea, which is reached 
north of the port of V’arna. Before 1940 the .southern Dobruja 
as well as the northern was witliin Rumania, which had acepnred it 
from Bulgaria in 1913 In that year, in the trc'aty of Bucharest, the 
frontier was drawn definitel)' on strategic grounds. It ran through a 
gentle swelling of the surface, formerly heavily w'oocled, to which 
it owes its Turkish name of Deli Orman, or wild forest. The tree.s 
have been largely cut down but p:il(hes of stunted oaks remain on 
the higher levels, where also the limestones appear on the sur- 
•facc, giving rise to a karstic type of country. This wooded In-lt 
formed the frontier and dominated alike the steppe areas of the 
Rumanian Dobruja to the north and the not very dissimilar 
stepjie-like coun(r>' of eastern Bulgaria to the south. 

I'he tableland, as thus defined, forms a well-marked unit. The 
underlying tabular rocks display soulh-to-north faulllines. and 
the rivers which run north to the Danube follow these. To the 
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west the Isker, the second largest river in Bulgaria, the Maritsa 
taking first place, breaks through the whole Balkan chain, thus 
bringing the high basin of Sofia (i,8ooft.) into communication 
with the Danubian tableland. The valley is traversed by a rail¬ 
way, and the choice of Sofia as a capital is thus justified by the 
fact that it is linked to both the great productive areas, to the 
Maritsa plains by the main Belgrade-Constantinople route and 
its Bulgarian branches, and to the tableland by the Isker valley. 
Both west and east of the Isker smaller streams rising in the Bal¬ 
kans How direct to the Danube, the Yantra, to the east, being 
the largest and most important of these. All carry a comparatively 
small amount of water, and some even dry up in summer; but 
owing to the soft loess deposits all have cut out remarkably deep 
valleys. It is a general rule that the right bank of each stream is 
higher than the left, where plains of deposition occur. 

These deeply-sunk rivers, wdth their fairly extensive valley 
plains, are of very great importance from the human standpoint. 
The plateau levels above, dry because of the limestones which 
urulerlie (he porous loess, e.xposed to cruelly cold winds in winter 
and to desiccating blasts in summer, practically devoid of wood, 
so that dried dung has to be used as fuel, are remarkably produc¬ 
tive, especially in favourable seasons, but do not attract settle¬ 
ment. The valleys have a better climate, owing to shelter from 
strong winds; spring water is available as compared w'ith the dry 
plateau above; a greater variety of crops can be produced. They 
serve, therefore, as natural sites for towns and villages, and 
Trnovo, in the Yantra valley, .should be noted as typical. Once a 
Bulgarian capital, it owes its greater si/e and importance as com¬ 
pared with its analogue.s to its river. 'Miis affords a line of access 
to the Shipka pass (4,303ft.), while one of its tributaries allows 
the passage of a railway to the Maritsa i)lains. A certain amount 
of market-gardening is carried on around the town, and it is 
characteristic generally of the valleys that, as compared with the 
almost uniform .sweep of the whtait fields above, maize, the bread- 
plant, is grown, and with it plants like tomatoes and peppers, so 
important where tasteless maize forms a larg<‘ part of the diet, 
as well as such crops as lucerne and sugar-beet. In the more 
.slieltcred and lower parts of the valleys the vine can also be 
grown. These valley settlements, where a measure of protection 
is obtained both from the rigours of nature and the risk of in¬ 
vasion by man, are a striking feature, and (hey involve long daily 
journeys from the home to the fields above. 

To the east the Provadi and Kamchik rivers find (heir way di¬ 
rect to the Black sea instead of to the Danube, Vania being situ¬ 
ated near the mouth of the former. In this ca.stern area the 
steppe-like character becomes accentuated, and the upper levels 
may be more suited for summer jiastures than for wheat culti¬ 
vation. 

This whole tableland region has undergone great changes since 
the time of the treaty of Berlin. Before that date it was the scat 
of great feudal domains, the Turkish tchiflik, its physical features 
fitting it for this form of exploitation. Since that time it has been 
divided up into .small holdings, worked by the peasants, the typi¬ 
cal Bulgarians. Their industry, their frugality, their remark¬ 
ably high level of agricultural skill, their passion for education, 
have been remarked by all observers. It i.s inevitable that in 
view of the conditions and of their history they should show also 
the defects of their qualities—a thriftiness verging on greed of 
gain, a “dourness” which is in marked contra.st to the iight-heart- 
edness of the Serbs. Much of the wheat grown is exported from 
\'arna, and thus forms a money crop, the peasants living chiefly 
on the cheaper maize. There are no minerals, and the towns, 
placed mainly either on the Danube or within the tributary val¬ 
leys, are primarily market centres, with minor industries, usually 
dependent on the working up of local raw material, such as mill¬ 
ing, wine-making, the making of caviare in the Danubian fishing 
towns, woollen and leather goods. The gold and silver filigree work 
of Vidin and Ruschuk is interesting, because artisans practising 
traditional crafts linger in various parts of the peninsula and re¬ 
call the fact that its early Byzantine civilization did not disap¬ 
pear completely during the long Turkish night when the Ottoman 
ruled the Balkan peninsula. 


Mountain Belt of the Balkans. — The B.vlkan belt is very 
dift'erent from the tablelaml. both as regards ])hysi(:al features 
and the human response, i'roin the valley of tlu‘ 'rimok, the 
lower course of which forms the frontier with ’Wigoslaxia, (he 
folded chains extend over a distance of some 375 miles, first in 
a .south-easterly and then in an easterly direction to the Black 
sea. where they break off abruptly. The gorge of the Isker to 
the west and the Demir Kapu pass to the cast divide them into 
three sections, of which the central i.s at onc(' highe.sl, rising to a 
ma.ximum of nearly 7.Sooft.. and narrowest, being only some 
iSm. wide. The we.siern .section has a maximum height of a little 
over 5,000ft., while the eastern is lower and divided into two or 
three separate ridges. 

A striking feature of the chain is the appearance on the south 
of the ".shadow” range of the Anti-Balkans, divided into the 
.Sredna Cora to the west and a narrowed ca.stern portion called 
(he Karaja Dagh. This range is separated from the Balkans 
proper by the sub-Balkan depression, a very fertile valley area. 
Its western part is drained liy the Striema tributary of the Marit¬ 
sa, which has cut back b('tw(;en the Sredna Cora and the K:ira.ia 
Dagh and separates the two, and the eastern and larger i)arl by 
the Tunja, a j)ow'erful left-bank tributary of the M.iritsa with 
numerous feeders. 

Despite the presence of schists and granites, of which they 
are largely comjjosed, and the heights to which they rise, the Bal¬ 
kans present generally the ai)peaiance of an upland rather than 
of a mountain chain. Their summits are rounded, forming un¬ 
dulating summer jxistures. rocky j)eaks being al).sent, and the 
slopes arc heavily wooded, chiefly with oak and beech. 'I'o the 
south, e.specially in the Central Balkans where there is much 
faulting, the hill country is separated by high and steep scarjis 
from lh(‘ fertile sub-Balkan depression; the northern scarp is 
much lower and less ronsj)i(uous. Though as a whole scantily 
peopled the Balkan region contains a certain numl)er of basins 
suitable for settlement, of which those of Kotel and Cabrovo 
may be specially mentioned Coal, not of very good quality, aiul 
not in large aniount, occurs on the northern side near tlabrovo 
and on the southern near Slivno, and there are also oil-.springs 
and some small depc^sits of c()[)per, lead, and zinc. 

It is clear from this description that the Balkan region, despite 
its elevation and the ab.sente of the wide tracts of fertile soil 
found in (he tableland, has certain advantages of its own. There 
is a greater variety of products and of possible occupations, for 
in addition to .agriculture, Ijased mainly on the hardier ec'reals, 
rye and barley, with buckwheat, (he forests give occupation to 
wood-cutters and charcoal-burners, and the pastures permit of a 
considerable developnufnt of the jjastoral industry. Since in ad¬ 
dition to the coal l)eds there is a certain amount of water-powir, 
minor manufactures can be carried on, and the mineral deposits, 
if insignificant in themselves, arc sufficient to sui)port small local 
industries. Further, in the days before railways, the traffic across 
the j)asse.s afforded an accessory source of wealth and incre.ised 
the market for local j)roducts, particularly saddlery, blacksmith’s 
work, and so forth. Other industries carried on are the making of 
w'oollen goods, pottery, cutlery, wooden articles, copper goods, and 
so on. A])art from the.se resources the region has gained in the 
past from the fact that the physical features give .some oppor¬ 
tunity of evading the control of feudal lords, while at the 
same lime the scarcity of arable land makes such control less 
profitable and thus not likely to be exerted to the same extent 
as in more productive areas. In ))oint of fact it is found that 
.some trace of national feeling seems to have persisted e\'en 
through the day.s when the Turki.sh yoke bore heaviest, and certain 
of the mountain towns and villages served as foci for (he Bul¬ 
garian nationalist movement. The first Bulgarian schools and 
libraries were founded in Kotel and (labrovo, and some of the 
leaders came from the Sredna Gora region. 

Valleys and Basins of the Maritsa System. —The Maritsa 
region, taken in the larger sense to include the sub-Balkan de¬ 
pression, differs profoundly from the two regions already de¬ 
scribed. Forming the heart of the Eastern Rumelia of the treaty 
of Berlin, it display.s in its climate Mediterranean influences, 
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'.vliilc in it" trnp". irnlndiriK roses f»)r att.ir, rii e, colfon. to[>a<io. j 
SKK", pcatht'-, walnuts, niull»crry lor silkwonii-rcariiiK. with i 
wheat, the cth'cts of tlif position and of the shelter ^iven by the j 
hill" to the north are < iearly seen. Towns of ancient origin, .suth I 
as I’hilippopoli.s (IMovdivt, imii(ate its historical importance as 
a Imthwav, anrl the traces (»f the earlier 'rurl<i"h occupation its 
value t(t the envners of ('on-tantinople. 'Pill the treaty of Herlin 
aiiil later the population was ot a very inixecl nature, with 'Purks, 
(.reeks, and Slavs, in addition to llulKarians. Since that time 
(he iJuleanan elcanent ha.s iinrc-a^ed >,'really, but the Rarclener- 
(ullivators here- cliller in some rc-ipeits Ironi the peasants of the 
tableland. 

()) its two .section' the sub-lJ.dkau depression is of jfreat in¬ 
terest from the standiionit of jiby^ical ^eo^rraphy. There is rea¬ 
son tc» l)elie\c that it was om e ociujcicd by a cemtinuous ri\'er, 
fiowiim Iron) west io east and enterintr the Hlack sea near the 
present port ol IturKas. Jt is belicwed lliaf sections of this hypo- 
theiiial rave r were fappeal, or captured, sue cc‘ssively by feeders 
of the Maiiis.a, c utting back into the sub-P.alkau rantte. The re¬ 
sult lias been to ^.Mve rise to a s< ries oi baans, arrariftecl in a line- 
from we-i to east, and sep.arated from each other by comparative¬ 
ly low sills. 'Pile more westerly of the basins are drained by 
streams, the 'I'opoluii "a ami the Stiienia, whicli flow direct.ly to 
the Maritsa, but the ea"lern mcanbers of the series are strun|.r 
aloiiK the 'Punja, a powe rhil river with a number of tributaries. 
WhcTe the slc)[)es c)t the K.iraja Da^li sink down c-astwaards to 
the plain, the 'Punja swiiiKS round at a sliarp anj^Ie, rimninK south¬ 
ward (o join the Maritsa, beyond the contines of Ilulj'aria, at 
the (own of Adnanople. 'Phe rc'suli of this arrangement and of 
the tact that the Anli-Halkan ran^'e is hiidiest in tlie wc'St, in the 
Sre-dna (iora, is that the wc sletn basins aie smallet, hik'ber, and 
more delinitidy c tit oil by gotf^es ftom the main M<iritsa valley 
than the eastern ones. 'Phc' most easterly, that of Slivno, prac- 
lually mert.t(into the Maritsa basin, lor to the* south of it the 
Karaja Ibikh is represented only 1)\' hilly country. 

AmoiiK' the other basins immlion may be made* of that of 
/l.ililsa, llie most wesic'rly, containing the town of that name. It 
is small and noli'd (■''[lec iaily for its fruit trc-es, iiuludin^^ walnuts. 
'Pile next basin, (hat of Katlo\o, is watered by tin* leedc-rs of the 
Striema, and vines and roses grow treelv. but (he most important 
and largc-st of the basins is that of Ka/anlik, in the' Tunja sec¬ 
tion. whici) has always been celebrated lor its beauty and fertility. 
Here are the most extensive rose gardens in the w'orlcl, essences 
lic-ing distillc-d ])articularly at Stara /.agora; undc'r modern con¬ 
ditions more prosaic crops, such as sugar bc-el and potatoes, are. 
howevc'f. largely displacing the rose buslics, e\en though attar is j 
still an import.uit export. 

The Maritsa river rises in the Rhodope and after leaving the I 
hills enters a great b.isin, the largest of the areas of depression j 
which are cli.iiac teristic of the pcninsiil.a. It lies between the Anti- | 
llalkaii range' to the north and the Rhodope upland to the south , 
and west .md thus the rixe-r has two sc-ts of 1 rilnjtaries. Those 
c.c‘ming from the wooded Rhodope- li.ixe a lairly e\’en flow, and 
some of lliem are usc'd for tr.insporting the timber to the lower 
grounds 'Phe left-h.mk tributaries are steep and, tlowing as they 
do mainly oxer b.ire sloixs, >hoxv great lluctuation.s in volume, 
and when in llood carry large- amounts of silt, d’he m.iin stream, 
which has low banks, is constantly elianging its course and its 
xalley is inarshx'. Rice- is ciiltiv.itc-d on irrigalc-d Panel, particularly 
rctund tlu- junctions of t fu- iiortlu-rlv streams Maize, wheal, and 
tobacco art- grown semn-what farlhc-r from the rixa-r, while the 
slope's .irt- pi.lilted with x ines, imilbc-rries, and various fruit-trees. | 
Some ccilton is grown, tlu- fact being interesting even if the ! 
amount is not large. In addition to I’hilippopolis. Tatar Hazarjik ' 
is an import.mt town, and iheu- arc; many others. 

l irrlher east, towards the north-to-south sc-ction of IheTunjaand 
beyond the river, tlu- climate becomes drier and the country more 
.steppC'Iike. In this district wheat is the main crop, accompanied 
hy stock-rearing, and tlu- xvheat-[)roducing area extends to the 
hinterland of the jHirt of Riirgas, Idirther south are the slo|)es 
of the Istranja hills, which exte-nd to the shores of the black .sea. 
Thfvse are mostly wooded; but the scrub-like character of the , 


vcood.s, made up of low, twisted and gnarled oaks, indicates the 
effects of the climatic conditions. This region forms a general 
exception to the rule that the sub-Balkan depression and the 
Maritsa basin are areas of great fertility. They owe this fer¬ 
tility to the alluvial deposits by which they are lloored, the loess 
of the tableland not rcapyiearing south of the Balkans. 

The Rhodope Upland. —If the Maritsa region repeats, with 
differences, the characteristics of the tableland, so too the Rhodope 
upland and its continuations repeat, again with marked contrasts, 
some of the features of (he Balkan chain. Sofia—tuck(*d away 
in its little uplancf basin but with arm-like highways stretching 
out to the eastern prcxluctive areas as well as to the west—of 
am ient origin but mode rn aspect, is peculiarly representative of 
Bulgaria. That much of its trade is in the hands of Jews is but 
one illustration of the dithculty of modernizing rapidly a stale 
mainly peopled liy pea.sanis. Another is the inten.se jire-occupation 
of the townsfolk with politics of the “realistic" type. A some¬ 
what careful study of the exact relation.s of the Sofia basin to the 
mountain massifs and basins of the upland in which it lies is 
essential in order to grasp the rea.son why the political history of 
Rulgaria ha.s been so troubled, and particularly why the Macedo¬ 
nian question has played and is i)iaying so important a part. 

Western Hill Belt. —So far the name Rhodope has been 
used in a broad and general sense for the hill country in the 
south-we.st of Bulgaria, of which strictly syieaking it forms but a 
part. Trom the western Balkans, or Stara I'lanina, there extends 
south a region of broken country along which the frontier be¬ 
tween Bulgaria and ^A^goslavi^, runs. The soul hern jiart of this 
receives the name of Osugovska Planina, and has a certain indi¬ 
viduality of its own. due both to its height and to the fact that 
(he Struma river makes a definite line of separation between it 
and (he .still higher mounlains to the cast. The Struma, which 
has a general north-to-.south direction, rises in the V'ito.sha I’lanina, 
south-west of Sofia, a mountain mass rising to heights of over 
O.500 feet. After leaving Bulgarian territory it (lows through 
(ireek Macedonia to the Aegean. To the east of the x-alley line 
is a long lu-lt of mountain country extending from the Vitosha 
I Planina to the Rila mountains, a beautifully wooded group with 
I a maximum height of nearly o.oooft., and continued into the 
Pirin Dagh to the south and into (he Rhodope Planina to the 
south-ea.st. The Isker river, which passes through the basin of 
Sofia, rises in the Rila mountains and thus to the south of the 
.source of the Struma, thi-ir headwaters overlapping, as it were. 
The Vitosha mountains form a certain ob.stacle to routes from 
.Sofia into the Struma valley, hut can be turned both to the north¬ 
west and to the south-east. 

The Struma, running as it does Ix-tween the complex hill 
country which bounds the Morava-Vardar furrow on the east and 
the high and alpine mountains of south-western Bulgaria, is of 
great importance, and that for two reasons. In the first place 
the main stream and .some of its tributaries pass through basins of 
Ion.siderahle fertility, which gain in importance from the sur¬ 
rounding mountain land. Secondly, their valleys oyK-n out routes 
to the heart of the peninsula as well as to the Aegean, these routes 
actiuiring special significance from the fact that they can be 
reached from Sofia. 

Some of the basins may be noted. The highest is that of Pernik 
(about 2,500ft.) where good brown coal (lignite) occurs. At 
a much lowa-r level is that of Kustendil (about 1,600 feet). This 
is very fertile, producing vines, tobacco, and plum trees and hav¬ 
ing a bathing establishment, due to the pre.sence of hot .sulphur 
.Springs. From the plain, over the slopes of the Osogovska moun¬ 
tains. there passes an important route to I'skub in Yugoslavia. 
Of the basins watered by tributaries that of Dupnitsa. traversed 
by a left-bank tributary and King in nearly the same latitude as 
Kustendil, is important. This also is fertile and has direct access 
to Sofia. Farther dowm the Strumitsa, a right-bank tributary, 
rlowing west to east, has a very fertile valley of which only a 
}iart, according to the 1019 treaty, falls in Bulgaria. This valley 
was the scene of severe fighting during the World War. and affords 
a good line of access into the region of the lower Vardar valley. 
Before 1919 the Bulgarian frontier lay farther to the west, and 
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3. Airvicw of Alexander Nevsky place. In the centre of Sofia, capital of 

Biilflaria, showing St. Alexander Nevsky cathedral 

2. Maria Luisa boulevard in Sofia, and the Banya-BashI mosque 

3. A residential stmet of Sjfia 


4. General view of Phi I ippopol li (Plovdiv), second city of Buloarla and 

centre of the tobacco industry 
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6. A quiet moment on Parliament square, Sofia. At the left is the monu 

ment of the Emperor Alexander II 
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the (.hopping of the fertih' valley into (wo parts, if it has a stra¬ 
tegic justification, does lu'cessaril}’ increase Rulgarian interest in 
Macedonia. 

1 'he Rhodoyie and Rila massifs, built as tliey are of hard rocks, 
are much more formidable mountains than (he Balkan chain. The 
peaks are bare and rocky with old glacial ciniues and moraines 
dating from (he glacial period, and the valleys are deeply cut and 
steep. W'oods are abundant, with fieech and oak below and pine 
and fir above and there are extensive summer pastures at (he 
higher levels. Though the more ele\’ated areas are unfit for perma¬ 
nent habitation, the margins and the included valleys offer oppor¬ 
tunities and are .sufficiently diverse to jiermil of the devehapment 
of separate human strains. Thus the Rhodoi)e region is the home 
of the Pomaks or Muslim Bulgarians, who adopted the religion 
of the Turki.sh con(|uerors and became instruments in the opi^res- 
sion of the (.'hristians, They are, or were, mainly woodcutters 
and charcoal burners, while the X'lachs found in (he region in 
summer are, as usual, herdsmen. Another {joint of interest is 
that while (he monastic life does not as a rule make much aj)- 
jieal to the Bulgarians, (he dense woods of the higher moun¬ 
tains (h(“re. as in so many jiarts of Eur(j|)e, lodge monastic estab¬ 
lishments to which great forest tracts were formerly attached. 
The most interesting of these is the famous Rila monastery, placed 
at a height of nearly ,^,(joo ft, in the massif of (he .same name, 
and a favourite jilace of |)ilgrimage. It is of ancient origin, though 
the existing buildings are modern. 

Neglecting the deej) ga|) of the Struma valley and looking at 
this ujjland countr>' as a whole, it is obvious that, even more 
than the easily crossed Balkans, it is fitted to serve as a refuge 
for fugitives, and thus as a centre for the growth of a spirit of 
revolt. Bulgaria, as has been seen, arose as a unified state in the 
{jeriod 1878-IQ0S by the combination of the two {iroductive areas 
linked by (he Balkan fiasses. But to the west of the great upland 
lie the basins and hills (if Maci'donia, where the cultivating peas¬ 
ants were also oijjjressed by the Turkish conquerors. The Struma 
and its feeders link Sofia to Macedonia by various routes, not 
difficult as difficulty is counted in the peninsula. Apart altogether 
from the much di.sjiuted question of the “racial” affinities of the 
Macedonians, the {position of Sofia made it inevitable that Bul¬ 
garian {joliticians should interest themselves in the Macedonian 
problem, both with a view to the enlarging of the state bounda¬ 
ries and in the hofie of connecting the state capital directly with 
the Aegean. The great complexity of the .structure of the penin¬ 
sula. and {larticularly the fact that the rivers tend to flow through 
sunken basins, cajiable of settlement, but .separated rather than 
linked by gorges difficult of passage, has made the drawing of 


frontiers satisfactory both from the strategic and economic stand- 
{loint an almost in.soluble problem. It is this geogra|>hical fact 
rather than the real or supposed racial differences between Serbs 
and Bulgarians that is the lia.sis of man>’ of the troubles of the 
{leninsula. 

Population and Government. —According to the census of 
i()34. three-quarters of the population is Bulgarian, and about half 
of the remainder Turkish. Elementary education is free and ob¬ 
ligatory. and in 19.^4. of the male jiojiulation and 57 :^,' of 

(lie female |)o{)ulation were literate. (.)! the |)0|)ulation 84-4S be¬ 
longed to the Orthodox Churih; were Moslenw: and Jews 

and Roman Catholics numbered o-8''i each. The legisl;iti\e au- 
ihoritx- is the Sohran)'e. which is corn|)osed of itio members, but 
iince 1937 party candidature has been jirohibited, and go\-ern- 
ment tends to be authoritarian in character. 

liinuoc.BAPHY.—A large number of books on Bulgaiia has recently 
lit-en puliUshed in Germany. Sve also Logio. ki tManehisler, 

I0.C7) ; Prost, La Ihdaariv dr iqi^ a iuV> (Paris, i().u) : The lUdkati 
States (informalion dept, of the Royal Inst, of International .Mfairs, 
i()d)). (M. I. N.) 

HISTORY 

The ancient Thraco-Illyrian race which inhabited the district 
between (he Danube and the Aegean, wt're exiielled or absorbed 
b>’ the great Slavonic immigration wfiich lasted from the 3rd to 
the 7lh century a.d. The many tumuli found in all parts 
Herodotus v. 8) and some stone tablets with bas-reliefs re¬ 
main as monuments of the aboriginal iio{iu!ation, and certain 
structural {jeculiaritics, common to the Bulgarian and Rumanian 
languages, are {Jerhajis due to the influence of the jirimitive Il¬ 
lyrian sijcccli. The Slavs, an agricultural peoide, were governed, 
even in those remote times, by (he democratic: local institutions 
to which they are still attached; they i>os,sc‘ss(“(l no national leaders 
or central organization and their only political unit was the 
"plt mc*' or trilie. 

They were considerabl>' influenced by contact with Roman 
civilization. It was reserved for a foreign race, altogether distinct 
in origin, religion and customs, to gi\'e some* unity and coluTence 
to (he scattered Slavonic tribes. 

The Bulgars. —The Bulgars, a Turanian race, akin to the Huns 
and Avars, belonged to the wave of migrants which came west¬ 
ward behind the Huns. They were a horde of wild horsemen, 
fierce and barbarous, and governed desjiotically by thedr khans 
(chiefs) and boyars or bolyars (nobles). Their religion, about 
which little is known, was probably {jolytbeistic, although some of 
them had certainly embracc'd Islam. Men 
and women wore? bagg>' trousers, and the 
women \eiled their face.s, while the men 
wore large turbans over heads shaven clean. 
7 'heir jjrincijjal food wa.'' meat, and they 
lived liy and from war. In the 4th cemtury 
the Bulgars had reached the steiijjes be¬ 
tween the Urals and the V^olga ; but in a d. 
433, their federation s]ilit into two groujis 
—the Utiguri and fhe Kutriguri. The 
latter were at first the more {low'erfiil. 
For 100 years they formed a strong 
state on the north coast of the Black 
sea. whence they formed a continual 
menace to the eastern Roman emiiire. 
.About A.D. 560 this state was annihilated 
b>' the Awirs, who ab.sorbed the survivors 
into their ranks, and herewith tlie Kutri¬ 
guri disa|)|>ear from history. The Utiguri, 
living farther eastward, were subject 
only a few years to the Avars, and after 
these had passed on, to the Turks. In a.d. 582 they recovered 
their independence and founded a state on the VAflga, remains of 
which survived into the 13th century under the name of Great 
(or Black) Bulgary. A tribe of Utiguri, under their khan As- 
paruch, or Isijerich, moved westward, before the pressure of the 
expanding Khasar state, crossed the Danube in 67c; and, after 
subjugating the Slavonic population of McKssia, advanced to the 
gates of Constaiitino{)le and Salonika. The cast Roman emperors 
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wcrr compelled to cede to them the pro\’inre of Moesia and 
pay them an aninj,il tribute. The invading horde was not numei 
ous, and duriuK the following cenfuric.s it became gradu 3 .Il 
merged in the Slavonic population Like the Franks in Gaul, thi 
Hulf'ars gave their name and a political organization to the mon 
civilized race which they concjuered and whose lanfJtuagc, custom 
and local institutions they adopted. No trace of the original Bui 
garian tongue reniain.s in the language now .spoken in Bulgaria. 

Early Dynasties. —The early fiulgariaii state lay along both 
bank.'' of the Danube, although the siurrainly of their khans over 
the northern bank, which at the time was practically a no-man’; 
land, was probably always shadow}'. Khan Krum GS02-.S0.4) and 
his son Omortag («J4-.S3 i) succeeded to the heritage of the Avars 
in much of eastern Hungary and Transylvania, but with the 
arrival of the Magyars and IVlchenegs (r/.v.) at the end of the 
ofh century, all territory north of the Danube wa.s abandoned and 
even the southern half of the Danube vallf‘y w'as dej)opulated by 
raids and filled with alien rates who settled there in considerable 
number. The expansion of the Bulgar empire southward was more 
lastijjg. In niimercMis camjiaigns against Byzantium, the Bulgar 
klians gradually extended their frontiers, and Kardam (777-S02) 
and Kruni again e.x:i( led the tribute f)ait] to Asparukh. Khan 
Krum waged a desperate camitaign against the emperor Nice- 
pliorus, who invaded Bulgaria and burned Breslav; l)ut Krum 
annihiialed the army as it returned through the Balkan jjasses 
(Si I ), slew the emp(;ror and converted his skull into a drinking 
goblet. Jn fcdlowing years he devastated Thrace “like a new 
Sennacherib’’ and besieged (amstaritinojilc it.self, and the city wa.s 
only saved by his sudden death. Khans I’ressian 
Boris (Rf;7-8HH) extended the frontier cd Bulgaria far to the 
south-west, to im hide Deliar, Okhricla and all the upper Struma 
valley, as well as the Morava valley on the wc'st. The great 
majority of the enlarged Bulgarian stall; was now almost purely 
Slavonic; and for 300 years, while the whole of north-eastern 
Bulgaria wa.s repcsiteclly ravaged by Russians, Magyars, I’cleh- 
enegs and Cumans, the Slavonic centre and the south-west was to 
become even more the centre of gravity of the Bulgarian state. 
Thi.s pr()ci;ss w;is accelerated by the ofhcial introduction into Bul¬ 
garia of (.’liristianily by the discifiJes of the “Apostles of the 
Slavs," S. S. Cyril and Methodius. The adoption of the Slavonic 
or “Old Bulgarian” language as that of the ol'iicial liturgy was the 
linal stage in the assimilation of the original Bulgar rac:e. Boris 
probably adopted Christianity from poliiic.al motives, although 
according to legend he was frightened into it by the ghastly pic¬ 
tures of Hell painted on his palace walls by a Byzantine monk, 
and he ended his own days in a monastery. Thi- great controversy 
between Rome and Byzantium ri'garcling the Batriarch Bhocas had 
broken out in Hoo. Boris long wavered between the rival churches, 
but when the Bope failed to fulfil the hope that he had held out 
of granting Bulgaria an independent and national Batriarch, Boris, 
in 870, decided for the Kastern (’hurch. The decision was fraught 
with monienlous conseciucnces for the future of his country. The 
nation altered its religion in obedience to its sovereign, and some 
of the boyars who resisted the change paid with their lives for 
their I'ulclity to the. ancient bidief. The independence of the 
Bulgarian Church was recognized by the Batriarch, a fact much 
dwelt upon in rercml controversies. The Bulgarian primates siibse- 
(juently received the title of Batriarch: their see was transferred 
from Breslav to Solia, Voden, and Brespa successively and finally 
to Okhriiia 

The First Empire.—The national power wa.s at its zenith 
under Simeon (S03-027), a monarch distingul.shed in the arts of 
war and peace In his reign, says Ciibbim, “Bulgaria assumed a 
rank among the civilized powers of the earth” It was under 
^simeon that the trans-Dnmibian possessions were finally lost, 
but he extended liis fronliiTs to the Adriatic in the south-west an«l 
also brought the Series under his .sway, which now reached as far 
;is the Sava aiul thi* Drina, Having bn ome the most ]>ow(Tfiil 
monarch in eastern Europe. Simeon assumed the title of “Emperor 
and Autocr.at of al! the Bulgars and Greeks.’’ a style which was 
recognized by Bope Eormosus He aspired, however, to a higher 
title still. His numerous campaigns against Byzantium were ! 


prompted by the ambition to place on his head the Imperial 
crown; and his pursuit of thi.s dream left his country nearly ex¬ 
hausted. While he reigned his people made great progrc.ss in 
civilization, literature flourished, and his capital Bre.slav is reputed 
as rivalling Constantinople in magnificence, and full of “high 
jialaces and churches.” 

The West Bulgarian Empire.—After Simeon’s death, the 
Bulgar power declined owing to internal dissension. The upper 
elasses were demoralised by the Greek manners introduced by 
Simeon's wife, and the peasants, whose lot was not happy, em¬ 
braced in large numbers (he doctrines of pacifism and equality 
>rcachecl by the Bogomils (q.v.) who acquired great prominence 
,t this lime. Serbia recovered its independence in 931 and Mace- 
lonia, under a certain Nicola, the “Comes” or prince of the 
Slavonic Bersites in northern Macedonia, revolted successfully in 
163, Nicola soon after assuming the title of tsar. New waves of 
•astern invaders haras.sed northern Bulgaria; and in 97a the 
Emperor John Zimisccs took advantage of the inroad of Rus.sia 
0 dethrone Tsar B>oris TI. and recover eastern Bulgaria for the 
<oman empire. Macedonia, however, under Nicola, ret ained its 
ndependcncc, and Nicola's son Samuel (uSo-ioi.j). aclu.dly re- 
overed Serbia and northern Bulgaria for this new “Puilgarian” 
■mpire, and extended his power soulhw'anl to Thess.'ily; but in 
014 he was defeated at Belnsilsa by the emjKTor Basil 11., sur- 
imed Bulgaroktonos, who put out (he eyes of 15,000 ])risuners 
:iken in the fight. Samuel died of grief and a few ila\'s later his 
lynasly was extinguished; for more than a century and a h:ilf 
1018-] 180) all the former Bulgarian territories rem.iined subject 
o till- Byzantine emperors. 

The Second Empire.—After a general imsurrection of Vlachs 
nd Bulgars under the brothers Ivan and Peter Asen of Trnovo, 
lorthern Bulgaria recovered its independence (11S5) and Ivan 
.sen assumed the title of “Tsar of the Bulgars and Greeks." The 
.sens asserted thiur descent from the old rulers of Bulgaria; 

'Ut they are. said, actually, to have been of \'lach origin, and are 
■nerally referred to in contemporary documents a.s “Ts.irs of 
he Vlaihs and Bulgars." They received great .assistance from 
.he Cumans, now' settled on the north bank.s of the Danube, to 
•horn they were allied by tre.dy and marrijige. Kaloyan, or 
oanitsa. the third of the Asen monari hs, e.xlendeil his dominions 
a Belgrade, Nish, and Skoplje; he acknowledged the supremacy 
the Bope who, in his own words, “extolled him above all other 
’hristian nionarchs,” rcieived the royal crown from a papal legate 
nd was certainly the strongest parly in the three-cornered war- 
irc which was W'aged for many years between the Byzantine 
mpire, the ('ru.saders (at that time estal'lished in (btnstanti- 
ople), and the Bulgars. The greatest of all Bulgarian rulers was 
van Asen 11. (1218-41) a man of hum.ane and enlightened 
haracter. After a scries of victorious campaigns he esi.ihiished 

.sway over Alhania, Epirus, M.ueclcmia and 'Thrace, and 
overru'd his wide dominions with justice, wisdom ;ind moderation. 

his lime the nation attained a prosperity hitherio unknown; 
ommerce, arts and literature flourished. Trnovo, the c.aidtal, was 
nlarged and embellished, and great numbers of ihurihes and 
lonasteries were founded or endowed. At this period, to judge 
•om the chronicles of the Crusaders, Bulgarian civilization was 
>n a level with that of Europe. The dynasty of llie Asens became 
xtinct in 12S0. None of their .successors were able to establish 
strong central authority, and feudal anarchy prevailed. Further, 
orthorn Bulgaria was repeatedly ravaged by the invasions of 
ongol.s, to whom it. wa.s va.s.sal in 1202-05. Two other dynasties. 

)th of Cuman qiigin, follow'od—the Terterentsi, who ruled at 
rnovo. and the .Sismanovtsi, who founded an independent slate 
Vidin, but afterwards reigned in the national capital. Eventu- 
ily, on July 28. 1330. Tsar Michael Sisrnan was defeated and 
;iin by the Serbians, under .Sirphen Eros 111., at the battle of 
elbuzhd (Kuslendih. Bulgaria, though still retaining its native 
ilers. now hecame .subject to Serbia, and formed pa.ri of the 

short-lived empire of Sle[)hrn DuGin (1331-56). The Serbian 

hegemony vanished after the de.ath of l>u4;in. and the Christian 

races of the Peninsula, distracted by the quarrels of their petty 

princes, fell an easy prey to the Muslim invader. 
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In 1340 the inv’ailing Turkish forces had begun to ravage the 
entire valley of the Maritsa; in they captured Phiiippopolis, 
and in soizetl Solia. in 1,^66 Ivan 111., the last 

Bulgarian tsar, was ■compelled to declare himself the vassal of 
the Sultan Murad 1. In 1380 the rout of the Serbians, Bosnians 
and Croats at Kosovo Polje decided the fate of the Peninsula. 
Shortly afterward Ivan Sisman was attacked by the Turks; and 
Trnovo. after a siege of three months, wa.s captured, sacked and 
burnt in 1303. The fate of the last Bulgarian sovereign is un¬ 
known; the national legend represents him as perishing in a battle 
near Samokov. Vidin, wh(Te Ivan's brother, Srazhimir, had es¬ 
tablished himself, was taken in 1300, and with its fall the last 
remnant of Bulgarian independence di.sajjpeared. 

The five centuries of 'Furki.sh rule (130O-1S7.S) form a dark 
epoch in Bulgarian history. The invaders carried fire and sword 
through the laml; towns, villages and monasteries were sacked 
and destioyed. and whole districts were converted into desolate 
wastes. The inh.ibitanls of the plains tied to the mountains, 
where they founded new settlements. Many of the nobles em¬ 
braced Islam; others, together with numbers of the priests and 
people, took refuge across the Danube Among the people only 
the Bogumils adopted Islam in large numbers; the Pornaks of 
the Rhodopes were converted otdy in the 17th century. Large 
colonies of true Turks were, hovvc\cr, s(*tll<-d in the plains both 
north and south of the Balkans, the true Bulgarian element ))eing 
driven back into the less fruitful districts. All the regions for¬ 
merly ruled by the Bulgarian tsars, including Macedonia and 
Thrace, were placed under the administration of a governor gen- 
er;d, styled the l.)eylerl)ey of Rumili, residing at Sofia; Bulgaria 
proper was divided into the sanjaks of Solia, Nikopolis, Vidin. Sil- 
istria and Kiustendil. A new feudal system replaced that of the 
boyars; fiefs or sfHihUiks were ((inferred on the Ottoman chiefs 
and renegade Bulgarian nobles. The Christian population was sub- 
j('cted to heavy imiiosls. tlie principal being the haratch, or capita¬ 
tion-tax. jiaid to (he imperial treasury, and (he (i(h(“ on agricultural 
prodme, whidi was (ollected by the feudal lord, Among the most 
cruel forms of oiipression was the re(juisitioning of young boys 
between the ages of ten and twelve, who were sent to Constanti¬ 
nople as recruits for the corps of janissaries. Yet the con(|uest 
once comi>Ie(ed, the condition of tlu* [>easan(ry during the first 
three ceniuries of Turkish government was better than it had 
liecn iind('r the tyrannical riih’ of the boyars. Military servi(e was 
not exacted from (he Christians, no sy.stematic effort was made 
to extinguish either their religion or their language, and within 
certain limits they were allowed to retain their ancient local ad- 
ministnition and the jurisdiction of (heir clergy in regard to in¬ 
herit am e tirul family affairs. Many districts and cl.asses enjoyed 
special privileges: chief of these were the merc'hanls. miner.'J, and 
the inh.ihilanis of the “warrior \illages” (voinitchki .sr/r/), who 
received s(‘lf-g()\i rmncnt and exemption from taxation in return 
for rnilit.ary ser\i(c. Some of these towns, such as Koprivstitsa 
in the Sredna C.ora, attained a great prosperity, which declined 
after the establishment of the princi[)alily. So long as the Otto¬ 
man power was at its height, the lot of the subject-races was 
tolerable. Their rights and privileges wrre respected, the law was 
enforced, commerce prospered, good roads were constructed, and 
the great caravvans of the Ragusan merchants traversed the coun¬ 
try. Down to (he end of the i7(h century there was only one 
scriou.s attempt at revolt, as distinguished from the guerilla war- 
f.ire maintained in (he mountains by the haiduti, or outlaws: that 
occasioned by the advance of F’rince Sigismund Bathory into 
W'alachia in 1503 Both this revolt, and an equally unsuccessful 
rising in KtSS, were arranged in conjunction with .Austrian forces; 
but after th(* peace of Belgrade ft 730) Austria abandoned her 
active Balkan policy. Her heritage wa.s taken over by Russia, 
who as early as 1687 had for political reasons assumed the role 
of protector of the Orthodox Christian.s of the Balkans; a claim 
otficially put forward in the Treaty of Kuchuk Kainarji 11774) 
As the power of the sultans declined after the unsuccessful siege 

of Viennj ( los ; 1 , ;tn,ir«by sj^read through the Balkans; although 
Bulgaria, being ne:irer the capital, still suffered less from the op¬ 
pressions of the feudal lords than the remoter districts. Early ' 


in the iSth century, however, the inhnlMtants .suffered terribly 
from the ravages of the Turkish armies pa.ssing through the land 
during the wars with Austria. Towards its dose their condition 
became even worse owing to the horrors j>eriH‘tra(t‘d b\- the 
Krdzalis, or troops of disbanded soldiers and (iesper.idoes, who, 
in defiance of the Turkish authorities, roamed through the coun¬ 
try, supporting themselves by plunder and committing every 
conceivable atrocity. In 1794 I’asvanoglu. one of the chiefs of 
the Krdzalis, established himself as an independent .sovereign at 
Vidin, putting to (light three large Turkish armies which were 
de.spatchcd against him. This adventurer (17 ,807 j possessed 

many remarkable (|ualities. He adorned Vidin with handsome 
buildings, mainfained order, levied (axes .and i.'ssued a separate 
coinage 

The National Revival. —At the beginning of the luth cen¬ 
tury the existence of the Bulgarian race was almost unknown in 
Europe. Disheartened by ages of oppression, isolated from 
Christendom by their geographical position, and cowed by the 
proximity of Constantinople, the Bulgarians took no collective 
part in the insurrecliotuiry movement which resulted in the liber¬ 
ation of Serbia and Greece. The Russian imasions ol iSio and 
1828 only added to their sufferings, and gre.it numbers of fugi¬ 
tives took refuge in Bessarabia, annexed by Russia under the 
Treaty of Buchare.st But the long-dormant national s})iri( now 
began to awake under the inlluence of a literary revival. The 
precursors of the movc-ment were Baisii, a monk of Mount Athos, 
who wrote a history of the Bulgarian t.sars and saints (17(12), and 
Bishop Sofronii of Vral.sa. After 1824 several w’orks written in 
modern Bulgarian began to appear, and in 1835, the first Bul¬ 
garian school w'as founded at Gabrovo. Within ten years some 
50 Bulgarian schools came into existence, and five Bulgarian 
printing-presses were at work. 'J'he literary movement led to .a 
reaction against the influence and authority of the Greek clergy. 
'I'he spiritual domination of the Greek patrianhale had tended 
more effectually than (he temporal power of the Turks to the 
effacement of Bulgarian nationality. After the compjesl of the 
IVninsula the Greek jratriarch became the representative at the 
.Sublime Rorte of the Ruin-milli't, the Roman nation, in which 
all the ('hrislian nationalities were comprised. 'I'he iiKhpendent 
patriarchate of Trnovo w'as .suppres.sed; that of Okhrida was 
subsequently Hellenized. 'I'he Phanariot clergy—unscrupulous, 
rapacious and corrupt—monopolized the higher ecclesiastical aji- 
pointnicnts and filled th(‘ parisht's with Grc'ek priests, who.se 
schools, in w'hich Greek was exclusively taught, were the only 
means of instruction open to the population. Greek became the 
language of the up[)er classes in all Bulgarian tow'ns, (he Bulga¬ 
rian language was written in Greek characters, and the illiterate 
peasants, though sjieaking the vernacular, called themselves 
Cireeks. The Shivonic’ liturgy was suppres.sed and in many places 
the old Bulgarian manuscripts, images, testaments and missals 
were burned. Thus although from 1S28 onward sporadic military 
revolts had been led by Mamarfev, Rakov.ski, I'anayot Khitov, 
Haji Dimitr and Stefan Karaja. these isolated Bulgarian i)alriots 
could not hope for success until the Greek ascendancy had been 
removed. For forty years the pioneers of Bulgarian nationality 
fought for the establishment of an autonomous church. At one 
time they even secured from the pope (he appointment of an 
archbishop of the Uniate Bulgarian Church, causing Russia to 
urge the pope to grant Bulgaria’s wishes: and on Feb. 28, 1870 
a firman was issued establi.'-hing a Bulgarian Exarchate with ju* 
ri.sdiction over 15 dioceses, including Nish. Pirol and Vcles. The 
first Exarch was elected in Feb. 1S72. He and his followers were 
;il once excommunicated by the ]jatriarch: but Bulgaria was now 
free to develop her national feeling. 

The Revolt of 1876. —Folhjwing on the rising of 1875 
Bosnia and the Hercegovina, a general revolt was organized in 
Bulgaria in 1876. It broke out prematurely in May in Kopriv- 
iititsa and Panaguristc, and hardly spread beyond (he sanjak of 
Phihppopolis. It was repre.ssed with fearful barbarity by Pornaks, 
bashi-bazouks and recently settled Circassians and Tatar.s Some 
5.000 Bulgarians were massacred near Philii)po[»olis, including 
5,000 men, women and children in Batak alone, and 58 villages 
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and five monasteries were destroyed. Isolated risings which took 
place on the northern side of the Balkans were crushed with 
similar barbarity. These atrocities were denounced by Gladstone 
in a celebrated pamphlet which aroused the indignation of Europe. 
The Great Towers remained inactive, but Serbia declared war in 
the following month, and her army was joined by 2,000 Bulga¬ 
rian volunteers. Reform.s proposed by a cemference of the Powers 
held at Constantinople at the end of the year, were disregarded 
by the Porte, and in April 1H77 Russia declared war (see Russo- 
Turkish Wars, and Plkvna). In the campaign which followed 
the Bulgarian volunteer contingent in the Russian Army accom¬ 
panied Gourko s advance over the Balkans, behaved w'ith great 
bravery at Stara '/agora, where it lost heavily, and rendered valu¬ 
able service.s in the defence of .Shif)ka. 

Independent Bulgaria. Treaties of San Stefano and Ber 
lin. —After advancing to Chataija, Russia dictated the Treaty of 
San Stefano (Mar. 3, which n-alixed almost all Bulgarian 

ambitions. An autonomous j)rinc ii)ality was created, the western 
frontier of which ran down from the- Tirnok river to embrace 
Pirot, Vranje, Skoplie, Dc'bar, Okhrida and Kasloria. Leaving 
Salonika and Chalcidice to Turkey, the frontier left the Aegean 
soulh-c‘ast of Xanlhe and ran .dong the Rhodopes, passed north 
of Adrianople, curved down to include Lule-Burgas, and reached 
the BJ.'ick sea ncnlh of Midi.'i. The Dohruja wa.s reserved as com¬ 
pel!,sat/on to Rumania lor Ru.Hsia’s annexation of Bessarabia. 'The 
area included in the nc-w Bulgaria const it ut(.‘d thrce-liflhs of the 
Balkan peninsula, with a poj)ulation of 4,000,000 inhabitants. 
The Pow'er.s, howc'x-er, fearing that this State would becerme prac¬ 
tically a Russian dependency, intervened. 'The 'Treaty of Berlin, 
(c/.n.p of July 13, 1S78, reduced the principality of Bulgaria, 
(which was to be incleijendent, but under the sovereignty of the 
Port(‘). to the territory betwea-n the Danube (excluding the 
Dobruja) and the rest of the Balkans, with Saniokov and Kius- 
tendil. Yranjc*. I’irot and Nish were given to Serbia. Turkey re¬ 
taining nearly all Macedonia. An autonomous province of Ea.sl- 
ern Ruinelia, subject tcj the sultan but w-ith a ('hristian governor 
general, a diet and a militia, was crealc-d between the Balkans and 
the Rhodopes. A European commission was to draft a constitu¬ 
tion for Rumelia; for Bulgaria, an a.ssembly of notables was to 
meet at 'Trneno wiihin nine morilhs, draw up an organic law and 
elect a prime*; their choice was to be conlinneci by tlie I’orte W'ith 
the as.senl of the* Powers. 

The country was meanwhile occupied by Ru.ssian troops and 
admitjisten'd bv Rus.sian officials. 

The Constitution of Trnovo and the Election of Prince 
Alexander. —The (.’'onstituenl Assembly, which met at Trnovo 
on Eel), 187H, was overwhelmingly democratic in character. 
The* m.ijoritN of its members were peasants, and the Liberal 
part\', under 'Ts.inkov, Kar.uelov and Slaveikov, easily predomi¬ 
nated over the ('onseivati\c's. 'The constitution edaborated at this 
as.sembly w.is among tin* most democratic in Europe. 

On Aug, 20, 1S70 llie first regular Bulgarian Assembly elected 
to the Bulgari.m throne I’rince Alexander of Ifallenberg, a metn- 
b(‘r of the grand-ducal house of llc-.s.se and nc'phew* of the tsar 
Alc'xander 11 , ol Russia. Prince Alexandc'r arrived in Bulgaria and 
took the o.ith to the Constitution on June 26 amid general re¬ 
joicings, l)ut from the first his position w’as dirtuult. Elected as 
Russia’s candidate, and autocratic by nature and training, the 
young prince considerc'd himself less a Bulgarian ruler than an 
agent for the* foreign and dorncstie policy of his protector. Little 
else was, indeed, expected of him by the courts of EurojH*. but on 
both these .‘-cores he c.ime into early eonllict with the Bulgarian 
Liberals, now led by Stambulov, who commanded the bulk of Bul¬ 
garian pultlic opinion and were strongly averse from any un¬ 
national policy, or any infringement of the democratic constitu¬ 
tion.. The prince tiisi formed a Conservative ministry to take 
the place of the ouigoing Russian otTicials. but was forced by 
the popular agitation to form a Liberal C.overnment under Tsan- 
kov. .\s the Liberals, orui in jiower. initiated a violent anti-foreign 
:uul anti-Ru'^sian agitation, the* prince dismissed them, formeil a 
new Conservative (jovernment under the Russian general Ernroth. 
and charged him with arranging new elections to the Grand Sob- 


ranje. The general obtained a subservient sobranje which agreed 
(July 13, 1881; to suspend the constitution and invest the prince 
with absolute powers for seven years. A period of dictatorship fol¬ 
lowed, under the Conservatives and the Russian generals Sobolev 
and Kaulbars, who were despatched from Russia to enhance the 
authority of the prince. His own adherents, however, disagreed 
among them.selves over the (question of railway concessions. The 
prince, whose relations with Russia had been less cordial since 
the death of Alexander II. in iSMi, quarrelled with Sobolev, and 
began to favour Bulgarian aspirations. On Sept, ig, 18S3 he 
re.storcd the constitution by proclamation, and iormed a coalition 
Government of Conservatives and moderate Liberals, which was 
succeeded on July g, 18S4 by a government of the Left-wing 
Liberals under Karavelov. 

Union with Eastern Rumelia and War with Serbia.— 

In East Rumelia, as in Bulgaria, political life had brought forth 
a Con.servativ’'c, or “Unionist,” and a Liberal party. 'The difler- 
ences between them were rather personal than of principle for 
each was equally eager to promote the union with Bulgaria, but 
the Unionists, who were Russophil, had declared, in conipliance 
with Russia’s wishes, that the time was not yet ripe for the union. 
'The Liberals, who were in opposition, seized the o[)portunity and 
on Se]>t. 18, 1885, having assured themselves beforehand of 
Prince Alexandcr’.s consent, they seized the governor-general, 
Krastovic: Pasha, and proclaimed the union. The [irim e arrived in 
Philippopolis a few days later, took over the government, and 
mobilized all available troops on the Turkish frontier to re.sisl a 
l>ossible attack. 7 'urkey, however, beyond mas.'-ing her troops on 
the fronti<“r, made no move, but awaited develo[)mcnts in the in¬ 
ternational .situation. The Western I’owers showed Bulgaria sym¬ 
pathy, and Germany pre.servcd a neutral altitude, but Russia, 
incensed by such indt*i)endencc of action, recalled her nffufi-.s 
from the Bulgarian Army, and summoned conference's in Con¬ 
stantinople in Septembe^r and October, where she urged that the 
union be cancelled and the sultan’s authority restored in East 
Rumelia. This was ojjposed by Great Britain; and meanwhile 
K.ing Milan of Serbia, declaring that the balance of power in the 
ialkans wa.s endangered, suddenly declared war (Nov. 14, 1885) 
The Serbs advanced as far as Slivnilsa; but here they were met 
ind brilliantly defeated by the untrained Bulgarian Army (Nov. 
10) which pursued them over the frontier, took Pirot (Nov. 27), 
ind was only stopped by the intervention of Austria (.vec Sl;hho- 
dru'.ARiAN War). Peace and the* sfufNS quo were restored by the 
Treaty of Bucharest (March 3, 1880), and by the Convention of 
i'op-Khane (April 5). Prince Alexander was appointed governor- 
general of East Rumelia, and the Rumelian aalministrative and 
military forces united with those of Tfulgaria 

The Abdication of Prince Alexander and the Regency. 
—Discontent with these events impelled Russia to set afoot a 
(inspiracy among the Russophils in Bulgaria ami cenain dis- 
ontented otTicers, who on Aug. 21, 18S0 seized the prime in his 
lalaco, forced him to sign his abdication, and trans[)orted him out 
of the country. The country in general disapijn)ved the plot; 
Stambulov, the pre.sidenl of the assc'mbly. ami Colonel Nutkurov, 
ommandant of the troops at Philippojiolis, initiated a counter- 
evolution. overthrew the conspirators and recalled the prince. 
The tsar, however, whom he had informed of his return, answered: 

T cannot approve your return to Bulgaria ” As no European 
Power woulcl support him in face of Russia’s ill-will, Alexander 
.bdicated on Sept. 7. appointing as regents Stambulov, Karavelov 
.jnd Mutkurov. 'The regency was successful, in ditlicult circum¬ 
stances, in preserving order and securing the goodwill of Turkey. 
The election of a new prince wa.s a more dilficull task. Russia 
sent Gen. Kaulbars to Bulgaria to arrange fur ihe election of the 
prince of Mingrclia; but finding fresh causes of discontent, broke 
otY relations on Nov. 17, The Bulgarian delegates who toured the 
ourts of EuroiK* found the dilTiculty of selecting a prince who 
<hould be agreeable to Russia and to the rest of Euroiie alike, al¬ 
most insurmountable. At last their offer was accepted by Prince 
Ferdinand of Saxc-Coburg-Gotha (q.v.). 

Prince Ferdinand. —The new prince was elected by the Grand 
Sobranje on July 7, 1887, and took over the Government on July 
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14, His position was difficult, as Russia denounced him as a 
usurper and brought {iressurc on the Porte to declare his presence 
in Bulgaria illegal. Starnbulov, who became minister president on 
Aug. 3, had to rule almost as a dictator in face of a raid led by 
the Russian captain Nabokov, a refusal by the bishops of the 
Holy Synod to pay homage to the prince, and a military con¬ 
spiracy under Major Panitsa (1800). Fortunately Stambulov’s 
foreign policy was very successful. The Powers withheld recog¬ 
nition; but Ferdinand was received personally in Vienna, London 
and Rome; and relations with Turkey became really cordial, the 
Porte granting the Bulgarian schools and Church valuable con¬ 
cessions in kSqo, i8q2 and i8()4. While, however, Starnbulov 
sought the friendship of the Porte, Ferdinand was anxious to re¬ 
cover the favour of Russia, and thus secure his own*rccognition. 
Relations between the two grew ever more strained, until Stam- 
bulov resigned in 1894. Liuler his successor, Dr. Stoilov, Ferdi¬ 
nand inaugurated a Russophil ])olicy, which was facilitated by the 
death of the I’sar Alexander HI. in Nov. 1894. The banished 
Russophils and other victims of Stambulov’s autocratic regime 
were amnestied; some of these murdered the great minister in 
the streets of Sofia on July 14, 1895. In the spring of 1893 
I'crdinand had married Princess Marie Louise of Bourbon-Parma, 
Starnbulov had persuaded the Grand Sobranje to alter the con¬ 
stitution and to allow the issue of the marriage to be brought, up 
in the Roman Catholic faith. Now, however, be had his eldest 
son, Prince Boris, baptized into the Orthodox faith (Feb. 14, 
i8()t)), a step which, although it incurred the grave displeasure of 
Austria-Hungary, sealed the reconciliation with Russia. On March 
14, the Powers ha\ing .signified their assent, h'erdinand was nomi¬ 
nated by the sultan prince of Bulgaria and governor-general of 
Eastern Rumelia. Ru.-,sian influence again became pnalominant 
in Bulgaria. It was no longer conspicuous in her internal affairs, 
but a secret military convention was concluded in Dec. 1902. 

The Macedonian Question and the Declaration of In¬ 
dependence. —The question which was now to dwarf all others 
in importance, and to .sway all Bulgarian t’olicy, was that of 
Macedonia. The narrow limits drawm by the Treaty of Berlin 
had left Bulgarians under foreign rule in Rumania, Serbia and 
Turkey. If the hope of recovering portions of the Dobruja and 
Western Serbia had prevented Bulgaria from initiating cordial 
relations with those two countries, she had recognized tin* im¬ 
possibility of an aggressive war. With I'urkej', how'ever, matters 
W'ere different. Macedonia constituted the largest Bulgaria ir- 
ridenta; here the .sense of Bulgarian nationality was especially 
strong and genuine; here, too, there was a fair possibility that 
the present masters would soon leave the field, and territorial 
acciuisition prove possilile. The. Macedonian revolt of 1003 (xcr 
M.ackdon’t.a) brought Bulgaria to the verge of war with Turkey; 
and despite a convention of Ajiril 8, 1904, .she was obliged to 
keep up an army with a \ iew to jiossible war, which, together with 
the maintenance of many destitute refugees from Macedonia, 
jiroved a heavy drain on her finances. Nor did the question end 
here. Other countries laid claim to Macedonia, Jserbs, Greeks, 
Albanians, Vlachs, as well as Bulgars, carried on their rival 
propagandas by force of arms. Outrages committed by Greek 
bands in 1906 led to reprisals on the Greek population in Bulgaria, 
while with Serliia the situation was even more strained, especially 
since the return of the Karageoigevic dynasty in 1903, the conse¬ 
quent increase in Serb propaganda in Macedonia and the increa.s- 
ing favour enjoyed by Serbia in Russia. It was partly, no doubt, 
the desire to set his country on an equality with Serbia, as well 
as the growing impatience of prince ancl people alike at the 
nominal vas.salagc to Turkey (even though the tribute imposed 
in 1S7S was never paid) that decided Prince Ferdinand to proclaim 
Bulgarian independence. On visiting Vienna in Feb. 1908, Prince 
Ferdinand was well received; Bulgaria’s aspirations towards the 
Dobruja and Nish made the conclusion of an alliance between 
her and Austria-Hungary impossible; but they were now in 
sympathy. After the Young Turk revolution of July 1908 an 
understanding was reached between Ferdinand and the Emperor 
Francis Joseph. Further pretexts were supplied by a diplomatic 
incident in Constantinople, and a strike in those sections of the 


Eastern Rumelian railways which were owned by Turkey hut 
leased to the Oriental Railways. On Oct. 5, lOoH, the day after the 
Austrian annexation of Bosnia and the Hercegovina, Ferdinand 
proclaimed Bulgaria (including Eastern Rumelia) an independent 
kingdom. (J. D. B.; C. A. M.) 

The Balkan Alliance and the First Balkan War.— The 
protests of Serbia against this action were stilled by Russia, who 
feared that Bulgaria might be driven definitively into (he arms of 
Austria-Hungary. Bulgarian policy .swung back into its old groove. 
Turkey had claimed an indemnity of ^4,800,000 for the Decla¬ 
ration of Independence. Bulgaria had agreed to pay f 1.520.000 
In Feb. 1909 Russia undertook to advance the difference. A 
preliminary Russo-Tiirkish protocol was signed on March 16, and 
in .'\pril, after the final agreement had been signed, the independ¬ 
ence of Bulgaria was recognized by the Powers. 

In March 1911 the Malinov cabinet fell, and Guesov, head 
of the Nationali.st party, became minister president. Negotiations 
for a Balkan alliance against Turkey commenced. The first, be¬ 
tween Bulgaria and Greece, were conducted through J. D. Bour- 
chier, Balkan correspondent of (he London Times. A .secret treaty 
of defensive alliance was signed between Bulgaria and Greece on 
May 20, 1912. The Serbo-Bulgar treaty was signed in Sofia on 
March 13, and suppiemcaited by the secret military comentions 
of Varna, May 12 and July 12. Bulgaria had desired autonomy 
for Macedonia; Serbia, its division into umonlesli'd Bulgar and 
Serb zones, and a third zone on whiih (he tsar of Russia was to 
arbitrate. Ultimately Serbia recognized ‘‘the right of Bulgaria to 
the territory east of the Rhodo])e mountains and the river 
Struma"; while Bulgaria recognized “a similar right of Serbia to 
the territory north and west of the Sar mounlains"; if autonomy 
for the rest of Macedonia proved impossible, an agreed line from 
Golem Mountain to Okhrida was to be accepted, subject to the 
tsar’s approval. Hartwig, the Rus.sian minister at Belgrade, had 
kept his government informed throughout. Early action was nec- 
e.ssary in view of the approaching end of the ltalo-'rurki.sh War 
and the unrest in Macedonia. T'he Great Powers endeavoured to 
prevc-nt war by the tardy offer of a guarantee for the autonomy of 
Mace<lonia. i'he Balkan Allies mobilized on Sept. 30. On Oct. 
8, Montenegro, with which country no formal agreement had 
been made, deelared war on Turkey. On Oct. 13 the Balkan Al¬ 
lies sent an ultimatum to the Porte; on Oct. 18 Greece declared 
war on 'I'urkey. 

The successes of the Balkan Allies were swift, although the 
casualties of Bulgaria, especially, were heavy. On Dec. 3 an 
armistice was signed between Turkey, Bulgaria and Serbia. A 
(onference met in London to decide terms of peace, but negoti- 
ation.s broke down over the possession of Adrianople. On l eb. 
3. 1(113, hostilities reoiieru'd. Again the allies were everywhere suc¬ 
cessful, and after the surrender of Adrianople to the Bulgars 
and Serbs (March 26) (he Turks sought the mediation of iIk* 
Powers, and a second armistice was concluded lietween Bulgaria 
and Turkey on April 16. On May 30 1013 the delegates to the 
second London Conference were induced, to sign a treaty, thir 
terms of which had been drafted by the I’owcrs. Turkey sur¬ 
rendered to the allies all her jiossessions in Euroiic up to a line 
drawn from Enos on the Aegean to Midia on the Black sea. 
Albania was granted independence. {See Balkan Wars ) 

The Second Balkan War. —Difficulties immediately arose as 
to the interpretation of the treaty. The Sc^rbs claimed that, after 
the unforeseen success of the campaigns and the morlification by 
the Powers of the arrangements on the Adriatic coast, a revision 
of the treaty was necc.ssary, while the Bulgars held out for the 
letter of the territorial agreement. The secret annexes (March 13, 
1912) stated that “all territorial gains acquired by (ombined 
action . . . shall constitute the common property (condominium) 
of the two allies” until final settlement. The Scrlis and Greeks, 
as a result of their victories, held much territory in Macedonia 
that had originally been assigned to Bulgaria, and they seemed to 
be preparing for a permanent occupation. Early in 1Q13 Bul¬ 
garia began to su.spect that her allies were combining against her, 
and the military party, with King Ferdinand at their head, pre- 
I pared for action. 
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On June* 1 Gue.^ov and mot in the hofic of averting war; 
on the same day a treaty fjetween Serbia and (irceee was signed 
at Salonika, (iin^.^ov, finding no su[)pon from King Ferdinand in 
his efforts for peace, resigned; he was succeeded by Danev. On 
June 2 <t the Bulgarian 4th Army, acting on ord<-rs signed by Gen. 
Savov, made a treaiherous attack on their Serbian and Greek 
allies. It must, howevtrr. be remembered that the attack was not 
unexpected, and that it prohafily only just forestaHed a decla^ 
ration of war fjy Serbia and (Greece. (juc?.ov states in his memoirs 
th.it the report.^ of the Minis¬ 
terial countil contain no minute 
ordering the attack. A judicial 
in(|Uiry into the case wa'- ofx-ned 
in Sofia, fiut never con* hided. 

.'s.ivatv asserted that I'civlinand as 
commanderdn-t hief gave the 
order to attack 

'I'he .Setond Balkan War 
brought (alarnity on both fbil- 
garia and Miuedonia By the 
I'reaty of Bin barest (,\ug to, 

101 P) Rumania acciuireil the rich 
latids of the Southern Dobruja, 
which had belonged to Bulgaria 
laiue iH 7,H; .Serliia and Greece 
divided Macedonia between 
them; lUilgaria was accorck'd the 
mountainous region of the I’irin Bulgaihan peasant bringing 
and I)osp;it down to the \egcan, market 

with the two indiflerent porl.s of Dedeagatch and Port Lagos. 

Rapprochement with the Central Powers.—The Rudo- 
slavov Clovc'rnment which took ollice in July icji^, abandoned the 
Kus.sophil policy which had given Macedonia to Serliia. When 
I rainc. Britain nncl Russia refused to grant a loan to meet ob- 
lig.ifions and lor coustru<live w'ork, (hey turnc.-d to the Central 
I'owers, and in July 10(4 concluded a loan of 500,000.000 leva 
with the Disc onto-Gesellschaft of Berlin, the group obtaining con¬ 
trol of the Bulgarian Stale coal mines, the port of Lagos, and 
the projecled railway to if. Negotiations for a treaty had been 
going on simultaneously, and in Aiigu.st were approaching com¬ 
pletion (syr Kukopi ); and thus, when the Worici War broke out, 
although mo^t Biilgars wisliecl to i)reser\'(' neutrality, the pro- 
German sympathies of the king, who also believed Ciermany in¬ 
vincible, wa re reinforced by a widespread feeling that the Central 
Ik'WCTs, and they alone, might yet gain Macedonia for Bulgaria. 
'The' efiorts made by the Knlente through (he summer of lotj? to 
win over Bulgaria weic frustrated by the refusals of Serbia and 
Greece to cede territory On Sept o Bulg.]ria signed a military 
convention and treaty w'ith the C'entral Powers at Pless (Pszcr.y- 
nal, and 'I'lirkey made the concessions demanded by Bulgaria. 
t)M Sept 15 the Entente promi.seci Bulgaria ]>art of Macedonia 
uiiconcliiioTuilly, if she wanild declare war on Turkey. The Op- 
po.sition ]irolested vehemently against the king's policy. Slam- 
bolisky bc'ing. in cons(V|uence. condemned to imprisonment for 
life for lese-majestcy hut mobiliz.alion was decreed on Sept. 22, 
and Bulgaria declared war on Serbia on Oct. 12 Great Britain, 
ITamc' and It.ily declarc'd war on Bulgaria on Oct. 15. 10 and 17 
respect i\elv 

The World War, 1915-18, and the Treaty of Neuilly.— 

The' initial successes of the Bulgarian troops in Serbia, and later 
tn the Dobruja, gave some [lopularity to the war; but the Opposi¬ 
tion continued to urge retirement from the War, esj>ccially w’hen 
her national obje* tives, Macedonia and the Dobruja were attained. 
Southern Dobruja passed to her. with immediate occupation, un¬ 
der the Treaty of Bucharest. May 7. lOiS; but shortage of food 
and nuinilions, exhaustion, and the hopes raised by President Wil¬ 
son’s |>ronounceincnt of the Fourteen I’oints, intensified the desire 
for a sc'parate [>eace. Malinov replaced Radoslnvov in office on 
June and when the Bulgarian line was broken and the country 
inv.’nk'd (Sept T5--7V he asked for an armistice, which wag 
-igrird unconditionally on Sept :<j Stambolisky, who had lieen 
icle;iM-d tell Sept ,'5 and sent to (he from to calm (he trooi>s. 


proclaimed a republic and advanced on Sofia; order was restored 
by loyal troops with Gemian assistance, after some fighting. 
On Oct. 3 King Ferdinand abdicated in favour of his son Boris 
and left (he country. Under the Treaty of Neuilly ((j v.) 
Bulgaria was disarmed, condemned to a heavy indemnity, and 
lost the Southern Dobruja to Rumania, Caribrod and Strumica 
to Yugoslavia, her recent gains in Macedonia to Greece, and 
her Aegean coastline to the Allies and Associated Powers, who as¬ 
signed it to (jreecc at the Conference of San Remo (April lo^o, 
<7 v ). 

The Agrarian Government, 1920-23. —Post war revolution¬ 
ary feeling in Bulgaria took the form of a reaction against her 
war policy. Stambolisky, it.s most courageous opponent, was the 
hero of (hf hour. The elections of March i\S, iq 20 gave the 
Agrarians an absolute majority, and Stambolisky, as premier of 
an Agrarian cabinet, opened a campaign against the bourgeoisie 
which in its methods closely resembled that of the Russian Bol- 
shevik.s. with whom he later opened up clirect communications; 
he was also the author of a plan for a “Green international’’ of 
peasants. He used the Communists of Bulgaria as allies against 
the bourgeoisie, but denounced and persecuted (hem as enemies 
of profierty. His valuable measures, which were not repc^aled after 
his f.ill, were an agrarian law w'hercby Crown and Church lands 
and property over a certain si/.c* (30 hectares for peasant pro- 
firlelors, ten for married, four for single urban proprietors who 
did not (hemselvc-s cultivate the soil) were exprojiriated in favour 
of landless peasants; and the institution of a year’s obligatory 
State ser\dce. 

.Stambolisky'.s foreign i>olicy was sensible and conciliatory. 
He attempted to live on peaceful terms with his neighbours and 
to fulfil treaty obligations. Despite grave economic dilliculties, 
Bulgaria commenced payment of the reparations, the total of 
which was finally reduced frenn £00.000,000 to £::.ooo,ooo, pay¬ 
able over 00 years. Despite this, Bulgaria failed at the two con¬ 
ferences of Lausanne to secure an adeciuate fulfilment of clause 
48 of the Trc-aty of Neuilly, which guaranteed her an issue to the 
Aegean (srr TfiRAn,), and her relations with her neighbours 
were, left in a state of tension by the cpiestion of the Bulgarian 
minorities in Thrace, Dol)ruja and Macedonia. 

The Refugee Question.—The Trt'nlles of Bucharest (iqi.G 
and Neuilly had Icdt large numbers of Bulgars under foreign 
rule, which was in most ca.ses extremely harsh and unjust, Whilcj 
those who remained in their homes complained of oppression, 
large numbers look refuge in Bulgaria, while others w^re brought 
in under the exchange of population scheme w’ith Greece. Since 
1018 alone 260,000 refugees had entered Bulgaria, mostly from 
Macedonia and Thrace; and most of these w’ere landless, desti¬ 
tute. and resentful, while (he Bulgarian State, with its shattered 
finances, could do little to relicx’e their miseries. A large pro¬ 
portion of the population of Bulgaria, refugee or otherwise, was 
of Macedonian origin, and (he powc-rful and ruthless Internal 
Organisation of the Macedonians, under (heir capable and ter¬ 
rible leader, Todor Alexandrov (*7.7 .), gained general symjiathy 
in its fight for Macedonian autonomy, and thus formed an under¬ 
ground factor of the first importance in Bulgarian politics. While 
the Bulgarian delegate.s to the League of Nations (which Bulgaria 
joined on Dec. 16, 1020) voiced at every opportunity the griev¬ 
ances of the Bulgarian minorities in Macedonia, Thrace ancJ the 
Dobruja, the refugee organizations, particularly the Macedonians, 
raided the territory of Bulgaria’s neighbours from their fastnesses 
in the Bulgarian mountains, and thus helped to perpetuate a state 
of discord between Bulgaria and her neighbours. The Bulgarian 
Government was not the least of (he sufferers from the situation; 
and an agreement concluded by Stambolisky with the Yugoslav 
Government at Ni.sh (March 1Q23) was believed to contain a 
clause directed against the Macedonian Committee. Upon this 
the Macedonians combined with (he Bulgarian Nationalists and 
(hose of (he officers and bourgeoisie who had suffered most from 
Stambolisky’s arbitrary rule. A coup-d'etat in the night of June 
8/0. T023. overthrew the Agrarian Government Stambolisky vctis 
killed, most of his ministers imprisoned, and hi> Orange Guards 
dispersed 
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The Tsankoft Government, 1923-25.—Professor Tsankoff cruited, whose incessant frontioi raids so HulKatn .^ ivlvi- 

now took office at the head of a government subsequently strength- tions with her neighbours. Following ihe di ciMtui of the le ague, 
ened by the fusion of all jwlitical parties, except the Liberals, the Bank of England on Aug. 2O advanced £400,000 lor inunnliate 
Communists and Agrarians, into the single “Democratic Entente.” work, which wa.s at once set on foot. An .irrangenn nt with tin* 
For some time Bulgaria was on the verge of civil war. The Agra- bondholders of Bulgaria’.s prewar debt was signeil on Dec. 11 
rian refugees migrated in large numbers to Yugoslavia, where the and the loan, for £2,400.000 nominal in F.nel.ind and $4,500,000 
government gave them shelter, and allied themselves with the in the United States of .\merica, was lloated very succ(‘^.^tully 
Communists, who with support from Moscow, attempted (0 bring on Dec. 26. Bulgaria’s neighbours had .show n an un just hi,ible 
about a revolution. T.sankoff repressed these movements with apprehension regarding the application of the lo.in funds, and 
great severity. In September several thousand persons were killed, had made fresh outbursts ol i omitadji activity in the summer of 
and others imprisoned for long periods w’ithout trial. Mean- 1026 the occasion of a joint note* to the Bulgarian goc'ernmcnt 
while the Comitadji warfare on the frontier continued. Relations demanding the dissolution of (he revolutionary oigaiii/auions 
with Greece, esp)ecially, became particularly difficult on account (Aug. 271. This was, indeed, more easy to dcm.md than to tub 
of the severe reprisals taken by that country for an attemphed til; but there seemed little doubt that Liaptchefl'.s goveinmcnl was 
rising in the Maritsa valley in IQ23, and :in incident at Tarlis on sincerely anxious to restrain the Macedonian and other cotn- 
July 26/27, iq24, where, a Greek post arrested 70 Bnlgars and mittees. Bulgaria had been pwlitically almost i.MiI.iied for mote 
murdered several of their prisoners. K p)rolocol signed at Geneva than a decade; a treaty of triendshij'* signed witli 'lurkey on Oct. 
between Greece and Bulgaria, on Sept. 29, 1924. which had 18, 1925 was no compensation for continual tension with Vugo- 
p)romiscd a settlement, w.as repudiated l>y Greece at the instance slavia, Greece and Rumania. I'aciors began, however, to lend in 
of Yugoslavia. Meanwhile acute dissensions broke out within the favour of a rapiprochement. The apprelien.'.ions of ^’ugoslavia 
Macedonian organization itself, one group of which wanted were aroused by the conclusion in Kjab ol the tre.Uy of Tiran.i 
autonomy for Macedonia, the other a federative scheme. There l)etween Italy and Albania; although attempts to improve rela 
w’as a further disagreement as to how far the help of Moscow (ions with Bulgaria were friistrated bs' new M.icedonian outrages, 
ought to be accepted. On Aug. 31, 1924 Ale.xandrov was murdered. Bulgaria in the ’30s.—I'he last years of (he ’:os wen* on tlie 
and the subsequent reprisals deprived the organization of most of whole outwardly (juiet, though tension with Yugoslavia over 
its coherence and moral justification. The Agraro-Communist Macedonia continued. Briand as president of the coum il of tlie 
agitation, too, continued unabated. There were some 200 as.sas- league gave voice to a .suspiicion tliat Bulgaria was not living u[) to 
sinations in 1924; on April 14, 1925 an attempt was made on the the disarmament clauses of the Treaty of Neuilly. Dn Ma> 15, 
life of King Boris, and General Gheorghiev was killed the next 1930. the cabinet of Fremier Andrea Liaptclnff was reorg.uiizedas 
day. At his funeral, which was held on Ajiril 16 in the cathedral a result of a dispnite within the Democratic Entente lietween the 
of Sveta Neclelia, Sofia, a bomb was exfiloded killing 123 jiersons [premier and his rival Professor A. Tsankoff. The government also 
and wounding 323. The government proclaimed martial law. Five undertook measures to suppres.s the agitation of the secrel Mace- 
persons were later hanged puldicly for the crime, but a large num- donian revolutionary organization, (he famous l.M.R.D., whose 
i)er were either shot summarily or imprisoned. To maintain order, leader MihailelY was arrested on July 18. In the s.ime >car Kiiig 
the government obtained the piermission of the Conference of Boris III married I’rincess Ciiovanna, a d.iiighter of King Victor 
Ambassadors for a temporary increase in its armed forces of Emmanuel III of Italy. A prim ess. Marie Louise, was born to 
10,000 men; and in fact, its extreme en- the rocal coupile in 193.3, bi the throne, Prince Simeon 

ergy prevented any general rising. The of Trnovo, was born on June 16, 1937. 

Tsankoff Government also successfully Liaptcheff cabinet fell on June 21, and 

survived a fresh frontier incident with 'flyjF) after a brief ministry under Alexander Malinoff a new cabinet 

Greece, which occurred on Oct. 19, when J|BML under the former minister of the interior Nicliolas Moushaiuiff 

Greek troops occupied 70 square miles of was appointed on IJd. 12, ly.d, and reorganized on Dec. 31. 

Bulgarian territory near I’etritch, The /|il 19,32. It comprised reiiresenlatives of the Democratic, Lilniral, 

matter vvas settled by the League of Na- , |||^\ Agrarian and Radical parlies, all four represented in the gn)vern- 

(ions (^.1'.') on appeal from Bulgaria. The ( MM ment coalition, the so-called National Bloc. Outside this bloc 

repressive measures which Tsankoff had |||^ whi( h formed the majority, the Parliament contained memhirs 

felt obliged to lake had, however, been of the so-talled Liaplcheli Coalition parlies, 31 communists, 8 

more fitted for emergencies than for ordi- Macedonians and 5 .Sud.il Democrats. I’he year 1932 firought to 

nary times, and as the Agraro-Communist If ft Bulgaria the full weight of the financial and economic crid- 

agitation seemed much sobered by the which was then sweeping all over Europe and hitting also llic 

dreadful events of the spring of 1925, ^ agrarian countries of southeastern Eurojte. An agrari.m confer- 

Tsankoff resigned on Jun. 2,1926 in favour f'/ once which was heid at Sofia and which was attended In’ delc- 

of a more conciliatory government under Bulgaria, Yugoslavia, Rumania,'Hungary, Poland and 

Liaptcheff, a leader of the Democratic Czechoslovakia, did not l)ring any relief. 

party. On leb. 4 the Liaptdieff govern- Under these conditions the authoritarian trend noticealile in 

ment promulgated an amnesty for political , ^ -other Balkan countries made it.self felt also in Bulg.iria. On 

offenders, which affected 6,325 persons. Bulgarian peasant May 19, i934, under military leadership, the ministry was over- 
The Liaptcheff Government and the girl wearing her hair thrown and King Boris accepted a semidictatorial gin ernment 
Refugee Loan. —The effects of this braided and orna- under Prime Minister Gueorguiev. The government disbanded all 
change were most beneficial. The Agra- minted with coins political partie.s and sup[)re.ssed (heir newspap<.T.s. A strict censor- 
rians were allow'cd to reconstitute their party in Bulgaria, and the ship was introduced and measures were taken to reduce the in- 
2.000 or so emigres who remained in Yugoslavia soon lost credit, debledness of the pojiulation. The government which rc'jire.seiited 
The Social Democrats W'erc less fortunate, but even here hostility (he so-called Zveno group closed a large numlier of high .scliools. 
gradually grew less as Moscow ceased to finance the extreme Com- as it was afraid of an overproduction of intelligentsia, and organ- 
munists so liberally. ized a national youth organization after totalitarian pattern. Thr 

On June 11, 1926, the council of the League of Nations de- Zveno group under Col. Vedlchev Icxsl its influence the following 
cided that the state of Bulgaria warranted the grant of a loan, year, when King Boris as.serted hi.s authority, and from then on he 
for which application had first been made 18 months previou.sly, him.self ruled in an authoritarian way with the help of a cabinet 
for the settlement of the destitute Bulgarian refugees. The headed by Georgi Kiosseivanoff. A new electoral law in Oct. 1937 
question was of supreme importance for Bulgaria, both financially prohibited all party candidates and fixed the number of seats in 
and politically, for it was from among these refugees, with whom the Parliament at 160. A return to democracy was impeded by 
the whole population sympathized, that the comitadjis were re- the disunity of the opposition groups. The dictatorial govern- 
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rnent succeeded in esiahlishing better relations with YuRoslavia 
and in easing the tension with Turkey. On Jan. 24, 1(^37, a treaty 
of “inviolable i>ca(e and sincere and perpetual friendship” was 
signed with Yugo.slavia. 

On July 31, 1938, Bulgaria signed a nonaggre.ssion pact with 
the Ualkari entente; in exchange if was j)ermitted, officially, to 
rearm. Ifulgaria’s revisionists then clamoured for restitution of 
the country’s birmer frontiers, and the outbreak of World War 
II in 1930 seemed to offer them .some hope. On l eb. 15. 1940, 
Bogdan Philoff became [iremier; his pronouncedly pro-tierman 
government and King Boris leaned heavily toward the Oerman 
cause. To tilt Bulgaria completely over to their side, the (kT- 
mans awarded southern Dobruja to Bulgaria (Sept. 7, 1940) 
and the government signed (March r, 1941) the axis tripartite 
pact; then OeriTian troojis were yiermitted to oc( U/»y the country'| 
and establish ba.ses therein for suhst^queot o/rerations against j 
(Ireece and Yugoslavia. In return, Bulgarian troops were later 
permitted to occupy certain Oreelc and Yugoslav territories. 

The. Bulgar government, however, refused to dei larc war on 
the USSR, at the time Jliller attacked the soviet union in 
1941. i’hiloft fearerl a re\’olt of the yrredominantly pro-Russian 
masses. He did, however, declare war on (Ireat Britain and the 
United States. 


Refrrrmr to Srrbia and Riissia (1920); Diplornaticheski Dokumenli 
po Namt’stuhatnna Bulgaria v cvropci S. Ravn voina, vol. i, ig 1,3-13 
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King fforis died mysteriously on Aug. 28, 194,3, and a (outuil 
of regents vv:is appointed to rule until six-year-old Prince Simeon 
lame of age. In 1944. when the victorious soviet armies w(‘re 
entering the Balkans, the Bulgar government broke otf relatiotis 
with (lermany and denouttced the Axis yiact. The soviets sus¬ 
pected the .siticerity of this sinhlen turnabout and declared w;ir 
on Bulgaria, sSeyit. 5, Thri'e days later (Sept. 8), Bulgaria, to 
prove its good faith declareil war on (Germany. 'I’lie next day 
(Seyit. (j) it was granted an armi.stice by the soviet union, fol¬ 
lowing which soviet fori e.s oci upied the coutitry. 'rhereuyxtn, 
Kimon (leorgiefi formed a cabinet aneptahle to the soviets. 
(See V\^)kL.t) War II.) 

In the summer id' 1945, a United States protest licit Bulgaria’s 
scheduled iirocediire lor popular eledions was neither demo- 
iratic nor free led (he Solia government (Aug. js) to iiost- 
pone Noting until a more ilemoiratic electoral plan could he 
evolved. 'I’he new elections were scheduled for N’ov. iS. Another 
United Slates dem;uid for postponc’inent to further democratize 
ihe eh'cforal procc-ckire was rc-jectecl by the Georgieff government 
;ind the Fatlierland ITonl, the only slate yiresented, was voted 
into power. The opposition charged that Uomrnunisl.s dc>minated 
Ihe katherland I'ront and th;it (he populace was “terrorized” into 
voting. The lallierland I ron! le.ulers denied the.se charges and 
.asserted tliat the o[)position h.id voluntarily withdrawn lung helore 
the election had begun. 

'Phe issue of democratic elections in Bulgaria led to .sharj> 
controver.sy within the Big Three, the United State's and Britain 
lontending the elections were not democratic and the soviet 
union insisting that they were. 2\t Ihe Moscow conference in 
Dec, 194.S, the Big Three’s foreign ministers agreed that the 
soviet union was to give “friendly advice” to the Bulgarian gov¬ 
ernment regarding the inclusion of two "truly representative” 
ministers of the democratic jiartics not then in the government. 
proN'ided these' reiiresentalixes were “really suitable” and would 
work “loyally” with the government. 'Phe 1. nited Stales, how- 
e\(*r. was not .satisfied that these conditions were being complied 
with and reminded the Bulgarian government (Pel). 22. 1946) 
to broaden its base so as to include opposition membc'rs. The 
sovic't union rejoined, March 8, that thi.s memorandum wa.s a 
“violation” of the Moscow agreement. 

BnaicHiRAPUY.—Hi.stnry C. J. Jirecck, Geschiehte dcr Bulmaren 
(Prague, 1876); Ada Bid^ariac reelr.siastiea, published by the South 
Slavonic .Academy (.\gr;iin, 1.SS7) ; .\. G. Drandcr. FAu'nemntts poUfi- 
Ques rn Bulj^arir (1896) ; Le P Guerin Songeon, Histoire dr la Bul~ 
yarir (1913); 1 . Guesov. I'hr Balkan l.rayur (1913); K. W. Scion- 1 
Watson, Rise of Nationality in the Balkans (roi7); Grschichtr der 
Bulyarrn ( Bulgarisehe Bililiothi-k) vol, ii, Prof. Stanev (Leipzig, 1917^ I 
and vol i. Prof Slaturski (Leijudg, iqiSG N. Buxton and C L. j 
Leese, Balkan Problems and European Peace (igioU b Laniouehe, ' 
/a) question ADicfdoniennr et la Paix; Le Traits de Fair avre la 1 
Bulyarie (loiu); M. Bogie'evic, Causes of the B'dr, uith Spnial 1 


DEFENSE 

I'rom the earliest times (a.d. 67S) when the Bulgarians, a 
Slavonian tribe, first est.ahlished a kingdom, tlie country has at 
intervals been the scene of turbulence and bloodshed. After sup- 
jiression 1)\’ the IvmpcTor Iki'-il in 1014. the kingdom was reestab¬ 
lished in T186, hut only to be again supprc‘S'..t“d and annexed to 
'Purkey in 1,396. In modern times a recolulion against Turkish 
rule 'll iSyti was ruthlessly supj)re''sed. ITorii the date of Ihe war 
against Serbia in 1885-80, Bulgaria was Ihe scene of constant 
rcN'olutions and of p:irtic ip.ition in wars ag;iinst Balkan neighbours 
until, ill 1915, the Bulgarians .sc'ized Ihe oyiportunity to strike a 
dc.idly blow from the rear againsi the army of (heir old enemy. 
Sc'iliia, then engaged against an army of (he Ucntral Power.s. 
'Phe Bulgarian ai;ii\' held its own against an Allied :irmy operating 
Iroin Salonika until the tide had luriu'd definitely in favour of 
the .Allies, wlien Bulgaria wa.s the first to sue for an armistice 
(Sept. 29, 191S) which was followed liy a peace treaty in which 
the Allied triumph was embodied. 

After the coiulu.sion of the treaty of Neuilly-sur-Seine (Nov. 
27, 1919) Bulgaria posses.sed land frontiers of 1,077 nii. and 165 
mi. of co.'ist on (he Black sea. Universal compulsory military 
.servite was abolished by lluit treaty, and only voluntary enlist¬ 
ment was allowed 'Phe tot.al number of military force,s was limited 
to 20.000, ineluding offn er,s and depot tro(lp^. By an agreement 
signed .at Salonika on July 31, 193S, lx.'tween Bulg;iria and the four 
governments of the Balkan Kntenti;, the military rcslriitions 
imposed upon Bulgaria by tlie treaty of Neuilly were removed. 

,S'<r also Treaty of Prarr brtu'rrn the Allied and Associated Powers 
and Bulynria, aiu! Protocol. 'Preaty Scaics 1920, No. 3; l.eague of 
N’ation.s Armaments Yearbook, io2,S. 

ECONOMICS AND TRADE 

Bulgaria consi.sis of two mountain ranges, the B.ilkans and the 
Rhodopes, and two vallevs. 'Phe Balkans run just north of her 
central line, almost due east and west, and the Rhodopes, lireak- 
ing off from them on Bulgaria's western frontier, curve round in a 
southca.sterly sweep imtil lhe>’ straighten out again so as to run 
almost parallel with the Balkans above them. Between these two 
range*^ is enclosed the valley of the M.iritsa, which gradually 
widens out toward the Black sea as the Maritsa leaves it and 
twists southward to its outlet at Dedeagatch. As a result largely 
of the mountainous charaiter of the country the proportion of the 
total area (3(),S25 scj.mi.) used for .igricultural jiurposcs is only 
about 4 :C'o. About a third of the area is covered by forest and 
about 2(C', is wholly unproductive. But of this forest land a large 
part is unproductive scrub. ,nnd many of the real forests are in¬ 
accessible. Indeed, the wood imports into Bulgaria exceed her 
exports. The area immediately avaikable for tlie production of 
wealth in Bulgaria is, therefore, small, and although the soil in 
certain districts is extremely rich the agricultural production and 
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the wealth of the country are both low'. Over 80% of the popula¬ 
tion are engaped in agricultural pursuit.^, and such industries as 
exist (flour milling, spinning and weaving, cigarette manufacture, 
etc.) arc relatively unimportant. 

Agriculture. —Until 1879 Bulgaria was under Turkish domi¬ 
nation. Betw'ccn ion and 1918. with but brief intervals, she 
was at war. The land, except the tommunal pastures and the for¬ 
ests. is owned by the peasants, and there are no large holdings. 
As a result of these facts the system of agriculture in Bulgaria 
remains extremely primitive. A large proportion of the ploughs 
used are made of wood; corn is usually sown by hand; artificial 
fertili/.ers are not used, and farm manure only to a very restricted 
extent. 

Before the War of 1914-1S, wheat was at once the most im¬ 
portant agricultural product and article of export. In iqio over a 
million hectares were devoted to its cultivation ; the crop amounted 
to 1.148,000 metric tons, and ex])orts, including wheaten flour, 
to about 300,000 metric tons. Ureal changes followed the war. 
Between igio and 19:3 the area under cereals dropped by yU'f'. 
while that devoted to tobacco ro.se from 7,800 to 60,000 hectares. 
Before the treaty of Bucharest the tobacco industry in Bulgaria 
was of cjuile minor importance. The rapid increase in prices dur¬ 
ing the war, however, stimulated its cultivation, and after the 
armistice, Bulgaria seized the oiiportunitc- which the continuation 
of hostilities between Greece and Turkey afforded her, and rapidly : 
e.xpanded the acreage devoted to tobacco. Her postwar economic I 
recovery must largel.v be attributed to this fait. But after (he | 
final settlement at Lausanne of the war between Turkey and | 
Greece, and the revival of these two countries as producing areas, 
the supply of oriental tobacco became excc'^sive. and the acreage 
under this cto[) in Bulgaria bad sunk b\- i((J7 to .'f),ooo hectares. 
As the tu])acco area shrank more land was devoli'd (o cereals, 
cotton, sugar beet and other industrial crops. m(*re esjiecially 
oleaginous plants. But the area under (oreals in 19.’7 was still 
6^? lower than in n^io. Metunvhile the p(»pulalion grew', partly 
on account of the immigration of refugi'es, from 4,338.000 in 
1910 to 6,370,000 in 1940. 

The v'ield of \\he;it aiiKninh.-d in 1938 to 2,149.674 metric tons, 
of which the exjjurt amr)unted to 360.657,000 leva. This shows a 
constiuit rise as against a yield of 985,848 metric tons in i()23, 
1,337,7.^0 metric tons in 1928 and 1,309,758 in 11132. A similar 
rise was noticealile in the value of the exports. 'Hu- total yield 
of cereals (ot wliiili the mo.st important were, besides wheat; rye. 
barlev', oats and maize) in 193S was 3,312.490 nn'lric tons, as 
(unipared with 2.544,968 in 1923. 2,623.012 in 192S and 2..821,699 
in 193 -’. 

While the yield from wheal increaM-d considerablv, the yield 
from toludd decreased. It amounted in 1937 B.) 35.379 metric 
tons from an area of 100,675 The exported value amounted to 
2,363,933,000 leva. In 19:3 the area amounted to i.}i.i97 ac., 
with a yield of 51.269 metric tons. Cotton yielded, in 1937, 101,- 
913 (juiiitals from 124,520 ac. Sugar production amounted in the 
same year to 27.910 metric tons from an area of 25.908 ac. The 
production of silkworm cocoons was 1,6.40.128 kilos valued at 
74,558,000 leva. 

Of still greater irniiortame, however, are the attempts which are 
being made to increase the production jicr hectare by the intro¬ 
duction of modern machinery, the improvement of methods of 
agriculture, the establishment of model farms and the improve¬ 
ment of slock by crossbreeding. 

Owing to the configuration of the laud, Bulgaria is well adapted 
for a mixed system of agriculture, the mountain slopes affording 
adc(iuaU‘ pasturage for a consicierahle head of beasts. Her herds and 
flocks are in tact large, and she has more sheep in proportion to her 
populatutn than any other country in Europe. The cen^us of 19.14 
gave 541.500 horses, 1,497.600 cattle, 8.839,500 .sheep, 913,000 goats. 
902,000 pigs. The fxptxrt of live animals in 1938 amounled to 199.- 
758,000 feva. 

Industry and Mining. —As alreadv stated, the industries in Bul¬ 
garia arc ot minor importance, and with three exceptions—the tirejta- 
ration of tobacco leaf, the distillation of attar of ro.se.s and flour mill¬ 
ing—they are confined to the flomestic market. On Jan, i. 1938 
there were in Bulgaria 3.089 indu.slrial undertakings, large and small, 
in orH’ration. Hut the {lea.sanf himself .supplic.s most of his own re- j 
quirements, spinning and weaving his own textiles and making his j 


Although the country i.s reported to bo rich in minerals, the onlv 
mines of importance arc those of .soft coal, which are almo.st ail 
owned by the .state. Of the total output in 1937. viz , 1,85.’,544 metric 
Ions, only 340,024 metric ton.s were extracted from private mines. 
The total jiroduction is adequate to meet the needs (d the country anrl 
even to allow a small surplus for export when price> are tavourablc. 
In addition, small quantities of aluminium and salt are mined. 

Trade.- -The international trade of Bulgaria necessarily consists 
of the exchange of agricullural products lor cheap nurnutactures. 
Just under one-third of her imports consists of textiles, mainly lor 
the town population, and about one-third of tnachineiy—largely 
agricultural—and other manufactures of metals. The composition of 
her exports has umlergone con<;idt‘rable changes owing to the increase 
in (he importance of tobacco and the falling-off in the available .siip[)l\ 
of criculs. In 1910 cereals accounted for nearfv Oo'.'r of (he total ex¬ 
ports by value, and in 1024-26 lor only about 33';e. The most iinpur- 
' tant drop was in xvheal, from at)oul 3o'/<' to sVr or less. On the other 
I hand tobacco leaf, which in roio represented less than amounled 
in 1924 to 32 Gs in 1025 to 41 Go anil in 1926 to 37';; oi total values, 

In tile year 1938 the total imports amounted to 4,034,K) t,000 leva, 
and the total exjrorts to 5,578.341.000 leva. 01 the total imports 27G' 
were machinery, iron bars, motor cars, etc., and nUc were textiles 
(cotton, wool, yarns). .\rm)ng the exports tobacco held hy tar the 
first place, .anfl was responsible for 42.3';'f ; second place was held bv 
eggs, 7.8%; (be third place by wheat, 6.4/f; followed by live ani¬ 
mals, maize, prunes and attar of ro.ses. 

Public Finance. —In 1936 the total revenue of the Bulgarian 
government amounted to 7.9()5.i55.000 leva. 'I’lie expenditure w.i.s 
7,642.8 i(),ooo leva. The total internal debt of Bulgaria stood, on 
June 30. i‘)39. at 8,8 o5.()87,ooo leva; the total consolidated and non- 
consolidaled foreign debt was at the .same time 12,945,525,685 leva. 

The Bulgarian currency, l).i.se(j upon the lev, wbiili w;is equivalent 
to the gold tianc or i<).3 cents, was nuicli depreciated alter tlie war 
of 1914-18. In 192S the lev was revaluated at ,f,0072. The country 
had been badly affected by ll»e fall in the prices ot the agricultural 
products and tlie general economic diflic ullies which characleii/.ed the 
period. \'igorous measures were taken to increase revenue, to reduce 
exirenditure and to n--establish the finances on a sound ba.sis. 

According to tlie settlement reached in March 1923, the reparation^ 
debt of Bulgaria was fixed at 2,250,000,000 gold francs, dividc’d into 
two block.^. Block B, which is by fur the greater, amountnig to 
1,700.000,000 gold francs, was to bear no interest and on it no pa\- 
ments were due until April i9.5,c Payments on account ot Block A 
were to ri.se from 10,000,000 gold franc.s in the year 1927-2K slowly 
to 43,400.000 in yearly payments. 

In 1926 a loan was raised of £3.300,000 for the settlement ol the 
refugers trom neighbouring lands, a general scheme of seltlc’menl 
having been elaborated by the Lc-ague of Nation,^. This .sclieme dil 
lered from the [laralle! undertaking in Greece iriiismueh as the ma 
jority of the refugees were placed in existing villages and not in new 
colonies. Their gradual return to produc tion diiJ much to accelerate 
the economic development of the countrxside. 

The Economic Mechanism.- In a country divided by moun¬ 
tain ranges, with relatively sjiarse railway connc-ction and bad roads, 
with ;i |)e;is;tn( population which has not yet enjoyed half a centurx 
of inde[)etulent national life*, eionomic progress must nerc'ss.irilv de 
pend largely on the tutelary activity of its government, and the eco¬ 
nomic mechanism is iikeiv lluretore to be state-controlled So in 
Bulgaria the railways and the coal mines belong to the state, and 
the two mo.st important credit institutions, the National liank and the 
Agiiculfural bank, a^ indeed also the Co-opcTative bank, are state 
institutions. The .National Bank of Bulgaria, with a capital ot 500- 
000,000 leva, disposed on Jan. 15, 1939, of 2,oo6,ooo,o<X) leva in gold 
and other assets of 5,525,000,000 leva. The potc circulation on the 
same date- amounted to 2,694.000.000 Ic-va. The .'Vgricultural bank 
supplies credit against crops, .stock or person.’il guarantee to (be 
peasants or the agricultural co-operative societies, having a consider¬ 
able number of branches scattered throughout the country. Its cap¬ 
ital is 760,000,000 leva. On Jan. ii, 1922, the Bulgarian International 
bank was lounded. with an original capital of 75,000.000 leva, to 
facilitate and encourage international trade. It was amalgamated in 
1935 with the Bulgarian United banks under the name Bulgarian 
Credit bank. The Central C'o-operative bank, founded in 1910, cen¬ 
tralized (he credit activities of the institutions dealing with the pro¬ 
ductive and wholesale co-operative societies. The Agricultural bank 
and the Central Co-operative bank were fused at the end of 1934 
into the Bulgarian Agricultural and Co-operative bank. (H. Ko.) 

BULGARIA, EASTERN, formerly a powerful kingdom 
which existed from the 5th to the 15th century on the middle 
Volga, in the present territory of the provinces of Samara, Sim¬ 
birsk, Saratov and North Astrakhan, jierhaps extending also into 
Perm. The village Bolgari near Kanzan, surrounded by' numerous 
graves in which mo.st interesting archaeological finds have been 
made, occupies the site of one of the cities— perhajis the capital— 
of that extinct kingdom. The history, Tarikh Bulbar, said to have 
been written in the 12th century by an Arabian cadi of the city 
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liolg'iri, h:is nol yet Lccn disioveretl; hut the Arabian historians, j The Work of Vasov. —Ivan Vasov is the most typical, most 
Ihn I'oslan, Jim Jf.iiikal, Abu! Hamid Anrlalusi, Abu Abdallah j popular and most productive of the Bulgarian writers who by 
Harnati, aiul b( vcral others, who had visited the kingdom, begin- their Jives and works linked together the two epochs which respec- 
ning with the iot.li eentury, have left de.s(riptions of it. The lively preceded and followed the revolution. He is known far be- 
Huigars of the \’olga were of Turkish origin, but may have assimi- yond the frontiers of Bulgaria. His best novel, Under the Yoke, 
lalfd J'innish and, later, Slavonian elements. In the 5th century has been tran.slated into almost every European language. During 
they alt.u-ked the Rus.si.ms in the Black .sea prairie.s, and after- 50 years of literary activity (he lived 72 years, 1850--1922L 
wards in.ule raid.s lijmn the Greeks, In 9:2, when they were Vasov excelled in every branch of literature. His immense output 
fonverted to l.slam. Ibn Loslan found them not quite nomadic, retlccts every a.spect of his nation's life. From his first poem The 
and alriMdy having some permanent M'ttlements and houses in | Pine, which ap[)earod in 1S70, a few years before the Liberation, 
wood. Stone hou.sc-s were built soon after that by Arabian archi- ' down to his last collection of verse, My Lilac’s Fray,rance, which 
tects. 11)11 Da.sla found amongst them agriculture besides cattle apjxiared in J920, Vasov's lyrics are made up of an infinite variety 
breeding. Trade with I'er.da and India, as akso with the Khazar.s of tones; echoes of the sorrows and (he joys of a people’s soul, 
and the Russians, ami unrloubtedly with Biarmia (Urabs), was, Vasov hardly lived a life of his own. He feels his personality melt 
however, tla ir ihief ocriii),ition, tlu ir main riches being furs, in the collective griefs and life of his nation. Thus social aspira- 
lealher, wool, nuts, wax and “-o on. After their conversion to lion is an essential and characteristic feature of his lyric poetry. 
Jskuii they began l)uilding iori.s, .several of whi( h are mentioned in Vasov’s epic work—stories, poems, sketches, novels—is immense 
Russian annals '1 heir chief town, Bolgari or \'elikij Gorod (Great ; in quantity and embraces Bulgarian national life in all its mani- 
'I'own) ot the Russian annals, was oltvn raided by the Rusdans 1 fe.stations and in every age. His most characteristic novels, which 
Jn the puh cdilury it was {.on<|uered by the Mongols, and show both his liter,iry (jualilies and his creative tendencies, are 
iiecame l(»r a lime the seat of the khans of the Golden Horde. Under the Yoke, New Land i\n(\ The Queen oj Kazalar. The sub- 
In till- i5tli century Bolgari became {lart of the Kazan kingdom jecl matter of these novels repre.sents the three most important, 
and was amuxcal to Russia after the' full of Kazan. (!’. A. K.) moments in the' history of the Bulgarian people’s political and 
BULGARIAN LANGUAGE: see Slavomc LA.N’CT'AohS Spiritual life. Under the Yoke gices us a \'ivid, attractive and im- 
and Oi.i) .Si.avo.Mt:, pressive picture of the struggle of the Bulgtirs tigainst the Turk. 

BULGARIAN LITERATURE. laterature, in the sense The jirinc ip.al hero of the novel is an intellectual and revolulion- 
of frc‘e artistic cTc-afion, dates in Bulgaria from the second half of ary, who devotc-s his life to the supreme end of lighting the torch 
the rolh century. During the first half of the ic^fh century and of insurrection in the soul of the pc'ople. I'ndrr the Yoke is both 
part of the second half, a considerable number of writers uneJ pub- a work of art and .1 faithful picture of the ^tolitical situ.ation, of 
lie I- Is devoted their livi's and their work.s to the ide.al of n.ation.al soc ial tind family life, in Bulgaria at the most decisive moment of 
r»--i)irth, Of these, four stand out, in virtue of thc‘ ()uality of their its history. Vasov’s .second and third novels, which are coii.sidered 
literary work, of thedr practical activities, and of the importance his best, thus illustrate the three .successive stages of modern 
of their achievements, which far tr,instendecl the narrow bounds Bulgarian history. The few details of Bulgarian life not depicted 
!)l their time. Both as poets and ,is publicists, they laid the foiin- in them arc represented in his numerous short stories, poems and 
Tdioris of Bulgaria’s national life, and lifer, tifler the liberation sketches. Va.sov understood, howc-vcT, flint the aim w'hich he had 
of Biilgari:i, they la'came figures of [copular veneration. These sc-l himself, of reproducing a picture of Itulgarian life in its en- 
AHir men \seic G, S. R.ikocski, L. Kuravelov, C. Botev (^.'e.) Iirc'ly, eould not be achieved if he confined his writings to modern 
and B. K .^la\i ikov limes. He therefore dc*lved into tradition and resurrected the past 

Till' iiitliic'th (' ol ihi' social and politic al conditions of their day. of Bulgaria, before the coming of the Turk, in a series of dramas, 
with its absence of any personal or national liberty, combined While his primary aim was to jjresent all Bulgarian history in his 
willi that of certain Russian ideological Icndencie.s, taught the.se dramas, he set him.self at the .same time to teach the prc'sent a 
writers to bc-lie\e that literature should be subordinated and lesson through the past. Throughout his work. \'aso\-pursued the 
.idaplecl to the need-, of social life, ’riiii.s their poems and dramas, iirartical goal of showing a moral, social and national example. In 
with wry few ex(epti<’Os, attack a definite social problem. Their this respect, he maintained the tradition of national poetry be- 
inner li\es and (he technique of their jicietical work were, for them, ciueathed by the age w'hich preceded the Liberation. The best 
of st'cond.iry imporl.ince, known of his dramas are Towards the .l/iy.v.v, Borisslav and 

KaraNelov laid the foundations of Bulgarian narrative prose. Vrailo. 

IBs genius created types which have excited the admiration of S. Michailovsky, who died in 19:7, was Vasov',s contcanporary 
teadc'rs from the Liberation down fo the pre.sent day, and are and spiritual brother. Without equalling the other’.s versatile 
still imitaiecl liy later writeis. Botev, one,’of the most brilliant of genius or his imaginative power, Michailovsky was yc‘t dislin- 
Bulgarian iioets, set the Bulgari.in nation the example of the most guished by reniarkafilc insight, depth and wealth of thought, 
sublime dewolion in (he n.iiue of low of liberty and of his native through which he expressed the ambitions of hi.s ardent nature, 
oil. 01 all the Bulgarian j)c)ets (‘‘liards”), it was he who produced He w’as X’a.sov's spiritual brother in so far as he, too, if in a, 
the best and llie must tierv re\olulionary songs; of all (he revolu- different literary manner, devoted his talents to raising Bulgaria’s 
tionary pods he aeeomplished the most noble and gIc»rious feat; spiritual life. l\Iiehailov.sky in his .satires scourged vice to show 
at tlu‘ he ad of au armed band hc‘ crossed the Danulx*. after seizing nobility and virtue rising triumphant. Educated in France, he was 
the .^ust^ian shiii ‘ Racld/ky’’; then he m.iiched to the mountains master of (he subtleties of French literature and philo-sojiby. His 
of \’r,itsa to die’ there fighting agaim^t Turkish troops. knowledge of French 17th and tSth century rationalism may have 

1 ’. K, Slaveikciv enriched Bulgarian literature w'ith the treasures intluenccd his mind, W'hich wa.s often troubled by doubt. Towards 
of national petetrv, whose wealth he-first rcwealcal Hi‘^ work.s W'ere the end of his life, this led to a Christian mysticism. His lay 
baa'd ou (loinihir tr.ulition .ind folk-lore. He war. the father of sermon.s are the product of this latest phase. Among his most 
the Bulgarian epic. important works ’are Novisslma Verba, The Book of the Bulgarian 

Tht? Iil)cr;uion of Bulgaria in 1S78 uudouliledly altered political People, and To-day Hammer, To-tnorrowj Anvil. Among the 
and social conditions, .ind created an atmosphere infinitely more other notable contemporaries of \'a.sov and Michailovsky may be 
lavourvible to literary production than the er;i of Turkish domina- mentioned Aleko Constantinov, author of a well-known and most 
tion had tiffonled Towards the end of the second half of the cen- humorous work. Bat Gapio, depicting the typical Bulgarian 
tury, Bulgtiria had achieved complete st.ibility a.s a Stale. At this iieasant, and Constantine Velitchkov, who, through his Iransla- 
tinie tlie country contained a considerable intellectual ckuss, fitted tions of Dante, Petrarch, Silvio Pellico and others, opened up to 
for special work in every branch of intellectual and political life, the intellectual world of Bulgaria the wealth of Latin and Italian 
W riter^ lelt themselws releawd from their former duty of keep- iwetry. 

ing liiei lime the handmaid of civ ic training; they began to devote An Artistic Revival. —As was said above, from the ’90s of 
theinselwi. to pure iK>etic mcvlitation. the past century, Bulgarian literature shows two tendencies. First 
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we have writers like Vasov, who have their roots in the literary \ 
tendencies of the pre-Liberation period; then the younger school, 
inspired by a burning desire to make a clean sweep of this slavery, 
to create work unencumbered by any moral, political or social ten¬ 
dencies. In the short story, Anton Strachimirov, P. U. Todorov, 
G. Stamatov and Eline-Peline have attained considerable success. 
Strachimirov studies the intimate life of certain social groups 
(artisans and j^^a.sant.s), analyses their relations (0 social evolution 
as a whole, and thus show's us persons leading a more or less indi¬ 
vidual life with their daily cares and daily joys. This writer later 
began to work on a broader scale, and gave us some novels which 
are considered, and rightly, to be among the better contemi>orary 
Bulgarian works. The national catastrophe resulting from the 
World War brought a certain disarray into his fiery soul, which 
was evidenced by the hurried novels which he produced after it. 
A. Strachimirov also jjroduced several dramas which show'ed in¬ 
contestable artistic qualities. The best known of his works are: 
Autumn Days, A Meeting, Mot/icr-in-Law, Beyond and 77 /e Vam¬ 
pire. Fdine-I’eJine has chosen to display bis talents in a still nar¬ 
rower field ; that of peasant life. He shows us characters which are 
at the sufiie time true to life and softened by their creator's deep 
love for them. His latest w'ork, which is of indisputalile itnport- 
ance, is his story The Earth; both in subject and treatment this 
work is more local than universal. In his later jieriod Eline-Pclinc 
has written chiefly children’s songs and stories. He is considered 
to-day the most popular writer in this field. P. U. Todorov is at 
once the originator and the master of the Bulgarian .short idyll. He 
borrowed his subjects from po[iular legends, but made them turn 
round psychological and human conflicts of interest to all. He also 
wrote numerous charming symbolical dramas, w'hich were based 
on ancient, popular myths. Apart from the delicacy of his poetic 
touch, the chief characteristic of his work is his feeling for har¬ 
mony and rhythm. He died young, before his talent had fully 
developed. His chief works are: Idylls (collected), The Drat;on’s 
Marriage and The First. Georgi Stamatov is an original psycholo¬ 
gist and a realist wnth clearly marked leanings towards naturalism. 
In his numerous short stories he exposes vice with unusual power. 
The problem of sex occupies his mind particularly. His style 
charms us by an indefinable quality which ranges from light 
humour to the most biting irony. The first aim of these four 
writers in their artistic output was to express, above all things, 
truth and pure “poetry”—pure, that is, and unencumbered by any 
extraneous matter. This is the particular quality which distin¬ 
guished them from Vasov. In lyric poetry, Pcntcho Slaveikov, son 
of the P. R. Slaveikov mentioned above, set out to conquer the 
Liberation—spiritually speaking—by works of the most perfect 
tcchniciue. .Some years before his death in igj2 foreign admirers 
were already considering his work with a view to the possible 
award of the Nobel prize. His poems are works of art sublimely 
woven on a canvas either profoundly national or simply human 
{see his Kalitsa and his Boiko), or universal moral conflicts, as 
Chelli, Symphonies of Despair, Consoled, etc. His greatc.st work, 
which achieves a degree of magic unapproached in Bulgarian liter¬ 
ature, is his poem called A Sonf> of Blood. This is the artistic 
expression of the most dramatic moment in Bulgarian history. 
Slaveikov is the first and the most powerful of the Bulgarian poets 
who in their poetry have truly followed a path emancipated from 
any influence of social tendencies. He was neither directly lyrical 
to an exaggerated degree nor exclusively individualist. His themes 
arc always treated with a feeling as deep as it is fanatical for 
poetry and beauty, whether they are drawn from the eternal prob¬ 
lems which (>erplex the human soul, or w’hether they spring from 
those born of national life. Slaveikov died in Italy in 1912. His 
chief works are: Dream of Happiness, In the Islarul of the 
Blessed, Epic Sonj;s and A Song of Blood. 

Poetry of the New Age.—P. K. Yavorov, one of the most 
brilliant Bulgarian lyric poets, was a younger contemporary of 
Slaveikov, His eyes remained fixed for ever on the life of his own 
soul, where the purest, but also the most violent, emotions mingled, 
giving birth to sublime suffering. The increasing intensity of his 
spiritual development can be clearly traced in his work. He began 
with humanitarian pity of his felJow-mcn to end in stormy and 


V»roud solitude. In 1902, at the moment when h'ls gre.it popularity 
had been se.iled by solemn crilieal a\iprveiatlun, Vavoro\. like 
Botev, to whom he shows dose affuuties, bore his doirattcd 
dreams to the mountains of Macedonia, to sacrifue his work, his 
thoughts and his emotions on the altar oi the Maievloni.m revo¬ 
lutionary mov’ernent. The wealth of his Ivric motifs, tlu- depth of 
his feeling, the sincerity and moving furci* of his t*\pres.sion make 
him the lyricist of the new age, and also its best loved poet. In a 
mystic longing towards union beyond the grave with the soul ot 
her who, first in life, and then in death, drew him irr(*si.stilily to 
her, Vaiorov ended his life at the beginning ot 11)14 ‘^hief 
w'orks are: Poems, Nights, and In the Shadow of the 

Clouds; At the Foot of Vitos and Wheti the Thumler Growls 
(dramas) and .1 Heyduk's Hopes (sketches of comitadii life). 
Cyril Christoc, a contemporary of Slaveikov. is a h rie poet who. 
owing to a weak heart, has In'cn forced to live out.side Bulgaria. 
He i.s master of sentimental, light and frivolous vi rse. The glori- 
ficatUMi of gay and careless lift* sings through hi.s rhymes Hi.s .style 
is technically admiraWc for its .suf/p:)leness, ils vivacity anti it.s 
lightness. His works include Shadoivs of the Fveninn. Vibrations, 
Songs and Sighs, cte. In more recent time.s a great numlier of 
writers and poets have been working with enthusiasm in tlu* fields 
of lyric poetry, the short story and the novel, and levialing not 
only a new sense of literature, but also new forms. 'l'o-da\' the 
doors have been thrown wide op.)en to the influence of the litera¬ 
tures of VVTstern Kuropje. This influence is p>articuiarly ap>parcnt 
in the work of some of the younger lyric pjoi'ts of Bulgaria. Lmder 
it a .special .school of the lyric has b»’cn develop.>ed with sun ess by 
Nicolai Liliev, Tudor 'I’rainavov. Himtcho Debelianov and l.udinil 
Stoyanov. Since about 1915 or 1920 these tour p)oeis, eac h with 
bis p)articular qualities and p.)o(entialities, have repjie.senled the 
advance-guard of Bulgarian poetry. The work of this group of 
lyricists is marked by a p)urel>' individual sensibility, which some¬ 
times gives rise to awkward and bizarre forms, new' colours, new 
assonances and new group/ings of words in the verse, new rhyme- 
schemes, and in general, new motifs, in opiposilion to the tradition. 

In the work of two young Bulgarian wonien. Dora Gabe and 
Elisabeth Beltcheva. wc tmd simpdicily in the artistic sense of the 
w'ord; that is to .say, an absence of any searching or straining after 
artificial imp/ortance in choice of subject; originality in form; lim¬ 
pidity and sincerity pushed to the p/oint of candour. A whole 
group of young p^oets, among whoni w'e may mention Stoubel. I'an- 
talcycv, Raztzvelnicov and others, are following in the footstepis of 
the writers whom w'e has’(‘ alreaily mentioned. Among the mo.st 
talented writers of fiction, wc should mention Jordan N’ovcov, 
Dobre Nemirov, Georgi Katchev, Nicolai Rainuv and (' L'on- 
stantinov. Kainov is a visionary by nature, and hLs work shows 
leanings low'ard mystic fantasy, and Ratchev sketches for choice 
the rare mental situations, w’hich give his tales a naturali.stic: and 
sardonic character; the other three piur.sue a piath of artistic 
realism. They portray scenes drawn from simpde everyday lile. 
Of the very young prose writers who.se talent is undeniable, w'e 
should mention A. Karailyatchev and V. Polianov. (j. Br.) 

BULGARUS, an Italian jurist of the 12th century, born at 
Bologna. He was sometimes erroneously called Bulgarinus. which 
was propjerly the name of a jurist of the 15th century. He wa.s 
the most celebrated of the famous “Four Doctors ’ ot (he law 
school of the University of Bologna, and was regarded as the 
Chry.so.stom of the gloss-writers, being frequently designated by 
the title of the “Golden Mouth.” He tiied in a.d. ji(i6. at a very 
advanced age. Martinus Gosia and Bulgarus were the chiefs of 
two oppiosile schools at Bologna, corresponding in many respects 
to the rroculians and Sabinians of inipierial Rome, Martinus 
being at the head of a school which accommodati'd the law to 
what bis op/ponents styled the equity of “the pur.se” inequitas 
bursalis), while Bulgaru.s adhered more closely to the letter of 
the law. The school of Bulgarus ultimately prevailed, and it num¬ 
bered among its adherents Joannes Bassianus, Azo and Acrursius, 
each of whom in his turn exercised a commanding influence over 
the course of legal studies at Bologna. Bulgarus took the. leading 
part among the Four Doctors at the Diet of Rornaglia in 115.S 
and was one of the most trusted advisers of the Einp/eror Fred- 
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rri(k 1 His most rcichratcd work is his rommcDlary Dc JRffaults 
hiris, which was at one time printed arnonj,' the wTiiin^s of Pla- 
(entius, hut has been properly rc'assif'nefl to its true author by 
('ujacius, upon thr- internal evidence lontained in the aciilitions 
annexed to it, whidi are undoubtedly from the pen of Placentius. 

BULL, GEORGE f 710), English divine, was ])orn at 
Wells and edu( ated at Tivr.-rton s» hool and Exeter tolle^r*, Oxford. 
He had to leave Oxford in 1640 as he refused to take the oath 
of allej^rance to tfie Commonwealth lie was ordained privately 
by bishop Skinner in it)55, and, after holding' \arious prefer¬ 
ments, bei ann- in 1705 bishojj ol St O.ivid's. During the time of 
the (Omnionweallh he adhered to the forms of the Church of 
l-aii'land, and under Jame.s II, preached strenuously against 
Konian ('at holic ism. His Drjrnsio ludri Nicemu' ( lOSs) tries to 
show that the- rloc trine of tfie 'I'rinity was held by the anfe-Xicene 
fathers of the (hurch, and retains its value as a thorouKh-fCoiiiK 
examinatiern of all the pertinent pa^sa^e.s in early church litera¬ 
ture. ili.s other works include; Ilannonid Apostolira (if>~o). 
Juduium E( rlr\ui/' Ctitholtcnr ( iOcm ), and I'rimitiva ft Apas/olifu 
7 rmlttto ( 1710 ). 

'the best edition of Itiill’s works in that in 7 vok-. inildislied at 
Oxford hv the Clarendon l’re.s.s under tli*‘ superinlencience cd E. 
Iturlon, in 1HJ7. Tfiis eont.uns tfie Lijr fjy Roherl Nek-on. The 
Ilarmoniii, Deiendo atul Juilinum are translated in the lahrary of 
An^lo (’atholie 'I'heoIo^V (iH.ji 5;5). 

BULL, JOHN (c . 1IC):’H ), Isn^lish composer and organ¬ 
ist, was born of a Somerset.shire larnily about 1 5t).u After bc-in^ 
organist in Hereford cathedral, he joined the Chajiel Royal in 
15X5 and in the next year bee ante a Mus. Hac. of Oxford In 
i^()i hc‘ was a()pcjinte(| ort'anisl in (^fiiecn Elizabeth's chapel in j 
succession to Blithenian, from whom hc' had received his musical 
education. In 150- he received the* clemee cjf doctor of music 
at Camliridi^e university; and in escio he was made* music profes¬ 
sor at (.iresham collc'^e, London As he was unable to lecture in 
Latin acc cirdinj; to the foundafion-rulc's of that collc-^c*, (he exc*c u- 
tors of Sir 'I'homas (Iresham made ;t disjiensation in his favour 
by jiennittirift him to lecture in I’aikdish. In 1001 Bull went 
abroad. He visited Erance and Cermany, and was everywhere 
received with the resjiecl due to his talents. Anthony Wood tells 
ati impossihle story of how at St. Onier Bull pertormc'd (he fc*a( 
of adclinf,', within a few hours, forty parts to a composition already 
written in forty parts. Honourable emplc»ymenls were offerc-d to 
him by ntal In he dcclitu'd the 

returned to I'inisdand, where he was (^ivc'ti the frc'eclom of the 
Merchant Taylors' Company in itiotj. He played upon a small j 
pair of orfians helore Kinp; Jarnc's 1 , on July 10, it)07, in the hall j 
of the company, and he seems to ha\c* been appoinlc*d one of the 
kind’s organist.s in that yc'ar In the .same year he resigned his 
(.Ireshain professorshij), and married Elizabeth Walter. In 
he again went to (he continent on account of his health, c)l)taining 
a post as one of the organists in (he archc!ukc'’s chapel at Brussc'ls. 
In 1017 he was appointed organist to the cathedral of Notre Dame 
at Anlwc'rp, and he* died in that c ity on March iite’S. Little 
of. his music has been published, and (he opinions of critics differ 
much as to its merits (.c<-c Dr. Wallibalcl Nagel's Ceschidttc dir 
Musik in Enddud, ii, (1SQ71, p. 155. etc., and Dr. Seitfert’s 
(irsiliiihtr drr Kldvicrmusik (iScjc)), p. 54 etc,). Contemporary 
writers speak in the highest terms of Bull’s skill as a pc'rformer on 
the organ and (he virginals, and (here is no doubt that he con- 
Irihulc'd much to the clc'velopment of harpsichord music. Jan 
Sweelinck ( 1 so.’-iO’i ). the great organist of Arn.sterdam, did 
not ref^ard his work on composition as complete without placing 
in it a canon by John Bull. I'or the ascription to Bull of the 
British national anthem, see National Antulms. 

Most of John Bull's work which has been preserved is still in 
ms,, but some of his compositions appear in Leighton's Tenres or 
LdrnmtdCions (i(U4i. atul in liie Etizunllidm Virdfud Book 
fBreitkopf and Hiirtel, Leipzig, uSejg). 

BULL, JOHN: John Bell, 

BULL, OLE BORNEMANN (1S10-18S0). Norwegian 

violinist, was l)orn in Bergen, Norway, cmi I’eb. 5. i.'^io He was 
sent to Christiania (now Oslo) to study iheolcjgy. but his time 
was given instead to music and to political agitation. In 18.19 he 


went to Cas^icI, on a vi.sit (0 Spohr, who, however, gave him no 
encouragement. After a brief period of study at Gbttingen and 
a \'isit to Norway during which he played at many concerts, he 
went to Paris, 'rhe-n* he heard I’aganini play and began a course 
of hard work in the hope of rivalling his virtuosity. Although he 
had been largely .self-taught he acquired-a wonderful technique 
and spi'edily achieved world-wide fame by his brilliant playing 
of his own (lieces and arrangements, His first visit to the United 
Slates laMecl from 1S4;, to 1845, and on his return to Norway hc 
formed a schc*me for the establishment of a Norse theatre in 
Bergen. This bc*came an accomplished fact in TS50; but in con- 
sc’fjuence of harassing busines.s complications he went again to 
America. During this visit fiS5?-57) he bought 1:5,000 acres in 
Potter eourity fPc*nn,), for a Norwegian colony, which was to 
hax'c* hec*n callc*cj Oleana after his name, hut his title turned out 
to he faulty and the troubles which rc'sulted seriously affected his 
health. He died at Eysd, near Bergen, on August 17, iSSo Oh* 
Bull nc*ver sought to jil.iy serious music. Iml he dc-lighted all 
hearers by his brilliant rendering of the \irtuoso works in which 
he c'xcelled and also by his expressive playing of national airs. 

See Sarah E. Bull. Ole BulL <1 Memoir ( iSSti). 

BULL. (1) The male of animals belonging to the subfamib' 
Boxinae of the family Bovidae (c/.t'.), particularly the uncas- 
tralcd male of the domestic ox, (See I'aitlk.) 'I'lie vxord is also 
usc'd of (he* males of other large animals .such as (he elephant, 
whale, etc. I'he (),E, diminutive form hnllnr, a \*oung bull, sur- 
\ivis in bullock. m»w continc’d to a x’oung castrated rn.ile ox 
kept for slaughtcT. 

I'he (c*rm “ImiH’s eye*” is a])plic*d to many circular ohjc'cts and 
particularly to the boss or prot uhi-ranc c* left in (hc* cc*ntre of a 
sheet of hlowti glass, which was formerly used for windows in 
small leadc'cl p;ines {cf. I rench iril de Ixvitf, a circular window*), 
j Other circular objects to which the word is applic'd are the* centre 
of a target, a |)lano-convex lens in a microscope*, a lantern with 
a con\t*x glass, a thick circular glass Ic’t into the* dc'ck or side* of 
a ship for lighting, a ring-shai)(*cl block groewed round (hc* outc'r 
c*dgc*, with a hole through which a rope* can be ))assc*d, and a small 
lurid cloud which in certain latitude's i)resages a hurricane. 

{:) 'Phe use of the word “hnll,'’ for a verbal blnnclc*r, involving 
a contradiction in tc-rms, is of doubtful origin. It is used with 
a possible punning r('fc*renc'(“ to papal bulls in Milton's 7 >//r 
RelidofL “and wherc'as the Papist boasts himself to he a Roman 
('atholick, it is a mere contradiction, one of the Pope's Bulls, 
as if lie should say a universal p.artic ular. a Catholic k schis- 
inatick.” Although modern associations connc'Ct this tyjie of 
hlundc'r with the Irish, the early quotations show that in the I7lh 
century, no special country was credited with them. 

(.D Bulla (Lat. for ‘ hubhle") w'as the term uscal l)y the 
Romans for any boss or stud, such as those on doors, sw'ord-belts. 
shields, .and boxes ]( was applic*d, more pLirticularlv, to a round 
or heart-shaped box, generalh* of gold, containing an amulet, 
worn suspended from the neck by children of noble birlh until 
(hey assumed the tona virilis, when it was hung up and then dedi¬ 
cated (o the household gods of the Etrusc;ins. The custom of 
wearing the bulla as a charm against sickness and the evil c\'e 
was of Etruscan origin. After the Second Punic War all children 
of free birth were permitted to wear it. Its use w*as only per¬ 
mitted to grown-up men in the case of generals who celelirated a 
triumph Young girls and even favourite animals also wore it. 
(See Ficoroni, La Bolla d'Ora, 173:; Yates Archaeolodiol 
Journal, vi , HS4C); viii., 1851.) In ecclesiastical and mediaeval 
Latin. India denotes the seal of oval or circular form, bearing 
the name and generally the image of its owner, which w*as 
attached to oflicird documents. The best-known instances are 
the papal bullae, which have given their n; me to the documents 
(bulls) to which they are attached. (Sec Diplo.matic; Seals; 
Ci’RiA Roma.va; Golden Bi ll.) 

(4) “Bull" is also a term used in speculative markets, such as 
the Stock Exchange, to describe a speculator who buys in the 
hope of a rise in prices. The term is usually afiplied, not to 
those who buy and pay for slock but to those who buy “for the 
account" in the hoi>e that a rise will take place before the settle- 
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ment, so that they can sell out at a profit without actually paying 
for their purchase. Thus, on the London Stock Exchange, where 
the settlements are fortnightly, this involves speculating for a 
rise within the fortnight, and when settling day conies the “bull” 
has either to sell, taking his marginal profit or meeting his 
marginal loss, or pay a rate for continuation into another fort¬ 
nightly account. (See Stock Exchange; Settlement; Con- 
tan r.o ) 

BULLARD, ROBERT LEE (iS6i- ), American 
soldier, was born at 'S'oung.sboro, Ala., on Jan. 15. 1S61. He 
graduated from West Point military academy in 1S85 and- was 
appointed first lieutenant in iSga. He served in various eapacities j 
in the Spanish-American War, and in the Philippines from 190a 
to IQ04. He was made lieutenant-colonel in igob. In 1907 he was 
sfiecial inv'estigator for the U.S. Provisional Government in Cuba, 
and the following year was superintendent of pulilic instruction 
there. In igii he was promoted colonel, and in 1917 brigadier- 
general. He commanded the 2nd Brigade of the 1st Hivi.sion of 
the American Expeditionary Force in France in 1917. and was 
made major-general. National Army. From the middle of Dec. 
igi; to the middle of July 1918 he commanded the i.st Division; 
and from Oil. 1918 to the following July the II. Aniiy. In Nov. 
191S he was appointed majt r-general in the regular army. At the 
oix'ning of the second battle of the IMarne, July 1918. which 
marked the turning-point of the war, Bullard wrote the message 
concluding with the words, “we are going to counter-attack." In 
19:5 he retired from active service. Besides numerous articles in 
magazines and military journ.ils he wrote Pcnonalities and 
Retninis(C 7 Lces of the War (1925). 

BULLA REGIA, ancient city of Numidia, near modern 
Souk-el-Arba, on the railway between Tunis and the Algerian 
frontier. It was formerly the residence of the kings of Numidia. 
Under the Roman empire it was on the road from Carthage to 
Hippo Regius, and received benefits from various emixjrors, no¬ 
tably Hadrian. A theatre, a tenifile of Apollo facing on to a large 
courtyard, and some w(‘ll-preser\'ed hou.ses have been found. 

See S. Merlin, Le Temple d’Apollon i Bulla Regia (190S). 

BULLEN, ARTHUR HENRY (1857-1920), British man 
of letters, was born in London on Feb. 9, 1857 and educated at 
the City of London school and Balliol college, Oxford. He was 
the son of George Bullen, sometime keeper of the {irinted books 
at the Briti.sh Museum. He was an authority on i6lh and 17th 
century literature, and discovered many lost poems of the ix*riod 
in the Bodleian and Christ Church libraries at Oxford; his great- 
e.st achievement was the rediscoverv' of Thomas Campion in 
1889 after nearly 300 years of neglect (see Campion, Thomas). 
For several years he was a pxirtner in the publishing house of 
Lawrence and Bullen, and aft‘*r its dissolution founded the Shakes¬ 
peare Head Press at Stratford-on-Avon in 1904, w'hich was sold 
to B. H. Blackwell of Oxford after his death. He died at Stratford- 
on-Avon on Feb. 29, 1920. 

BULLER, CHARLES (1806-1848), English politician, born 
in Calcutta on Aug. 6 , t8o6 ; was educated at Harrow, then pri¬ 
vately in Edinburgh by Thomas Carlyle, and afterwards at Trinity 
college, Cambridge. He sat in parliament from 1830 until his 
death in London on Nov. 29, 1848. An eager reformer and a friend 
of John Stuart Mill, Bullcr went to Canada with Lord Durham in 
1838 as private secretary, and was for a long time supposed to 
have written Lord Durham’s famous Report on the Adairs of 
British North America. It certainly shows signs of his influence. 
Buller was made judge^advocate-general in 1S46 and became chief 
commissioner of the Poor Law about a year before his death. 
Buller was witty, popular, and generous, and is described by 
Carlyle a.s “the genialcst radical I have ever met.” 

See T. Carlyle, Reminiscences (1881) ; S. J. Reid, Life and Letters 
of the ist earl of Durham (190O). 

BULLER, SIR REDVERS HENRY (1839-1908), British 
general, was born on Dec. 7, 1839, Downes, Crediton, Devon, 
of a family settled in Cornwall for three centuries. He was edu¬ 
cated at Eton, entered the army in 1858, and served with the 
•60th (King’s Royal Rifles) in the Cliina campaign of i860. In 


I 1870 he became captain, and went on the Red River expedition, 
where he was first associated w'ilh Colonel (afterwards Lord) 
Wolseley. In 1873-74 he accompanied the latter in the Ashantee 
campaign as head of the intelligence department. He served in the 
Kaffir War of 1878-79 and the Zulu War of ]S7(). ami in the 
retreat at Inhlobane (March 28, 1S79) he earned the \'.C. In the 
Boer War of 1S81 he serx’ed as Sir Evelyn Wood's chiet of staff. 
In 1882 he was head of the field intelligence dejiartment in l^gvpl. 
In 1S84 he commanded an infantry brigade in the Sud.in under 
Sir Gerald Graham, and was at the battles of El 'Pi'b and Tarnai, 
being promoted major-general for distingui.shi'd service. In the 
Sudan campaign of 1884-85 he was Lord Wolseley s chief of 
stuff, and commanded the desert column when Sir Herbert Slew- 
art was wounded. He distinguished himself liy his conduct of 
the retreat from Gubat to Gakdul, and by his ^•iclory at Abu 
Klea (Feb. 16-17) and he was crcateil K.C H. In iS,S6 he 
was sent to Ireland to inquire info the “moonlighting" outrages, 
and for a short time he acted as under-secretary for Ireland ; but 
he was too much in sympathy W'ith the Iri.sh pi-asants to find the 
jio.siiion tolerable, and on Oct. 15, 1887 he was appointial (juaner- 
master-general at the war office. In 1S96 he wa.‘- made a full 
general, k'rom 1S90 to 1897 he held the office of adjutant-general, 
being made lieutenant-general in 1891. 

In 1898 he lommanded the troops at Aldershot, and when the 
Boer War broke out in 1899 he commanded the South .Afri¬ 
can field force {see South African War), and landed at Ca|>(‘ 
Town on Oct. 31. Owang to the Boer investmc-iit of J.ady.smith 
and the consequent gravity of the military situation in Natal, he 
left Methuen to relieve Kimberley, French and Gatacie to cover 
Cape ('ulony, and went to Natal him.self. On Dee. 15 his first nl- 
tempt to cross the Tugela at Colenso was repulsed. The Govern¬ 
ment, alarmed at the situation and the pessimistic tom* of Buller's 
messages, sent out Lord Roberts to superseile him in thc^ cliief 
command. Sir Redvers being left in subordinate command of the 
Natal force. His second attempt to relieve Ladysmith (Jan. lo- 
27) proved another failure, the result of the operations at Siiion 
Kop (Jan. 24), where Sir C'harles Warren was in command, caus¬ 
ing consternation in England. Responsibility was divided, ami 
there was some argument, Buller's despatch was censored, and 
only appeared in full in 1902. A third attempt (Vaaikrantz, I cli. 
5-7) was unsuccessful, but the Natal army finally accomiilished 
its task in the seric>s of actions which culminated in the victory of 
Pieter’s Hill and the relief of Ladysmith on Eeb. 27. Sir Redvers 
Buller remained in command of the Natal army till Oct. igoo, 
when he rcMurned to England (being created G.C.M.G ), liaving 
in the meanwhile done a great deal of hard work in driving the 
Boers from the Biggarsberg (May 15), forcing Lung's Nek (June 
12), and (iceupying Lydenburg (Sept. 6). Hut though the.se latter 
operations had done much to rc-estalilish his reputation for 
dogged determination, and he had never lost the; confidence of his 
own men, his capacity for an important command in delicate* and 
difficult oiierations was now seriously ([uestioned. The continu¬ 
ance, therefore, in i()oi of his appointment to the. important Al¬ 
dershot command met with a vigorous Press criticism, in which 
the detailed objections taken to his conduct of the operations be¬ 
fore Ladysmith (and particularly to a message to Sir George 
White in which he provided for the contmgenc y of surrender) 
were given new prominence. On Oct. lo, 1901, at a luncheon in 
London, Sir Redver.s Buller made a speech in answer to these 
critici.sms in terms which were held to be a breach of discipline, 
and he was placed on half-pay a few days later. A motion (July 
17, 1Q02) by Sir Edward Grey in the House of Commons censur¬ 
ing government action in this case was defeated. For the remain¬ 
ing years of his life Buller lived as a country gentleman, accepting 
in dignified silence the prolonged attacks on his failures in South 
Africa; among the public generally, and particularly in his own 
county, he never lost his popularity. He died on June 2, 1908. He 
had married in 1882 Lady Audrey, daughter of the 4th Marquess 
Townshend, who surx'ived him with one daughter 

See South African Despatches (1001), and Rojvil ('omm. on the 
war in South Africa, Evidence ii., 169-223 and aiipcndix J (1904) ; 
also a brief Memoir, by Captain Lewis Butler of Buller’s own regi¬ 
ment (1909). 



BULLET—BULL-FIGHTING 


BULLET ("Fr boulrt, <\\m\nui'\\'Q oi boitU\h',i\\). The original 
meaning (a “small hall”) has, since the end of the ihth remtury. 
been nan owed clown t<» the special case of the projectile used with 
small arms of all kinds, irrespective of its size or shape. (For de¬ 
tails see Ammc'nitklv; Small Arms, Development of.) 

BULL-FIGHTING, the national Spanish sport. The Span¬ 
ish name is tanrnmaquia fGr. roLvpo^, hull, and tiO-X'h, combat). 
Combats with hulls were common in ancient The.ssaly as well as 
in the amphitheatres of inirKrial Rome, hut probably partook 
more of the nature of worrying than fighting, like the hull- 
hailing formerly common in England. The Moors of Africa al.so 
possessed a s[)ort of this kind, and it js probable that they intro¬ 
duced it into Andalusia when they concjuered that province. It 
i.s certain that they held hull-fight.s in the half-ruined Roman 
amphitheatres of Merida. Cordova, Tarragona, Toledo and other 
places, and that these constituted tie; favourite sport of the 
Moorish chieftains, dradiiion i.s vague as regards the original 
S[)anish hull-tighfer. I'ossihly the lirst S|)aniard to kill a hull in 
the* arena was the LUeat Cid, Don Rodrigo Diaz de Vivar, who 
alwiut the middle of the nth century, employing the lance, which 
remained for (enhiries the diicf weapon UM'd in the sport, proved 
himsell superior to the; llctwer of the Moori.sh knights. A spirited 
rivalry in the art between the Chri.'-tian and Moorish warriors 
resnlied, in which even the kings of Castile and other Spanish 
jiririce.H took an ardent interest After the Moors were driven 
from Spain by l erdinand II , hull-lighting continued to be the 
favourite sport of the aristocraiy, the method of fighting being 
on horscb.Tck wdlh the lame, At the time of the accession of 
the houst' of Austria it bad become an indispensable .accessory of 
(‘very court function, and Charles V. ensured his [lopiilarily with 
the [>eopl(‘ by killing a bull with Ills owui lame on the birthday 
of his son, f’hilip 11 Pliilip IV is al.so known to have taken a 
personal pari in bull-fighls. During this period the lance was 
disianled in fa\'<nir of fhr short spear (rrjonrillo). and the leg 
aririour still worn by the pirnderrs was iniroduc(‘{l, The aiaessioiT 
of the home of nourbon wilnesM'd a radical transformation in 
the iharacter of the Inill-tight, which the aristocraiy began gradu¬ 
ally to negletl, rulmilting to the combats professional subordi¬ 
nates who, by the end of the 17th century, had become the only 
active p.arlicip.infs in the bull-ring. 'I'he first gre.it professional 
f'sptula (ir , sword.^rnan, the ihief bull-fighter, who actually kills 
the Inilh wa*^ FramiMO Romero, of Honda in Andalu.sia (about 
1700). vcho inirodmcfl the c.v/oy/m, the sword .still used to kill 
the bull, and the mulrta, the rid llag carried by the espadn (see 
below), the spe.ir tailing into cnm[)lete disuse. 

I'he crui‘li>' of the siiort has prevented its taking root in France 
and Italy. In Portugal a kind of bull-baiting is practised, in 
which neither man nor beast is muih hurt, the bulls having their 
horns truncated ami padded and never being killed. Before the 
introduction of railwa\'s there wcr<* few hull-rings (plazas de 
toros) in Spain, but these have largely multiplied in recent 
years in Initli Spain and Spanish .\mcrica. At the present day 
nearly every larger (own anrl city in Spain has its plaza de toros 
(about altogethcT), built in the form of the Roman circuses. 
The plazas dr toros are of all sizes, from that of Madrid, which 
holds ij.ooo s[)ec(ators, down to those seating only two thousaneJ. 

The hulls used for lighting are invariably of wcll-know’n line¬ 
age and are reared in special eslnbli.shments (vaeddas), (he most 
celehrated of W'hich is now* that of (he duke of Veragua in Anda¬ 
lusia. When quite young they are branded with the emblems 
of their owners, and later are put to a test of their courage, only 
those that show a fighting spirit Being trained further. When 
full grow'n, the health, colour, weight, character of horns, and 
action in attack are all objects of the keenest observation and 
.study. The best bulls are worth from £40 to £60. About 1,300 
bull.s are killed annually in Spain. BulI-fighters proper, most of 
whom arc Andalusians, consist of espadas (or piatadorcs), ban- 
drrilleros and picadores, in addition to whom there are numbers 
of assistants ((/ados), drivers and other servants. For each bull¬ 
fight two or three espadas are engaged, each providing his own 
ciuadrille {(nadrilla). compo.sed of several banderilkros and pica¬ 
dores. Six bulls are usually killed during one corrida (buil-hght), 


the espadas engaged taking them in turn. The espada must have 
passed through a trying novitiate in the art at the royal school 
of bull-fighting, after which he is given his alteniativa, or licence. 

The bull-fight begins with a grand entry of all the bull-fighters 
with alftuaciles, municipal olficers in ancient costume, at the. head, 
followed, in three rows, by the espadas, banderilleros, picadores, 
chulos, and the richly caparisoned triple mule-team used to drag 
from the arena the tarcasses of the slain bull.s and horses. The 
greatest jiossible brilliance of costume and accoutrements is aimed 
at. and the picture pre.sentecl is one of dazzling colour. The 
espadas and banderilleros wear .short jackets and small-clothes 
of satin richly embroidered in gold and silver, with light silk 
' stockings and heellc.ss shoes; the picadores ({likemen on horse- 
hack) usually wear yellow, and their legs are enclo.sed in steel 
armour covered with leather as a protection again,si the horns of 
the bull. 

The figlit is divided into three divisions (siirrlrs). When the 
opening procession ha.s pas.si'd round the arena the president of 
the corrida, usually some person of rank, throws down to one 
of the akuacilcs, the key to (he toril, or bull-cells. As soon as 
the supernumeraries have left the ring, ami the picadores, 
mounted upon blindfolded horses in wretched condition, have 
taken their places against the barrier, the door of thi' toril is 
opened, and the liull, which has been goaded into fury by the 
affixing to his .shoulder of an iron jfin with .streamers of (he 
oloiirs of his breeder attached, enters the ring. Then begins (he 
nrrtc dr picar, or division cd’ laming. The l)all at once attiicks 
the mounted picadores, ripjiing uj) and wounding the hor'-es, 
oilen to the jioint of cum]>lele clisenabowidment. As the bull 
attacks the horse, (he picador, who is armed with a short-pointed, 
stout pike (y,arrocha), thru.^ts this into the bull's back with all 
hi.s force, with the usual result that, the bull turns its attention 
to another picador. Not infreciuenily, however, the ru*-li of the 
bull and the blow dealt tt) the horse i.s of such force as to 
overthrow both animal and rider, but the l.ittcr is usually resc.ued 
from danger by the diulos and batiderillcros, who. by means of 
their red cloaks icapas), divert the bull from the fallen picador, 
who either escapes from the ring or mounts a fresh horse. The 
number of horses killed in this manner is onc' of the chief features 
of the fight, a bull's [irowess bc*ing reckoned mconlingly Aliout 
6,000 horses are killed e\ery year in Spain At the sound of a 
trumpet the picadores retire from the ring, the dead horses are 
dragged out, and the second division of the fight, the siartc de 
batiderillear, or jilanting the darts, begins. 7 'he hoiderillas are 
barbed darts about iSin. long, ornamentc-cl with colc'urcd paper, 
one being held in each hand of the bull-figluer, who, standing 
JO or 30yds. from the bull, draws its allenlion to him by mc‘ans 
of violent gestures. As the bull charges, the handeriUero steps 
towards him, dexterously plants both darts in the beast's neck, 
and draws aside in the nick of time to avoid its horns. I'our 
jiairs of bandcrillas are planted in thi.s wav, rendering (he bull 
mad with rage and i)ain. Should the' animal prove of a cowardly 
nature and refuse to attack repeatedly, banderillas de. fue^u (fire) 
are u.sed. Tlie.se are furnished with fulminating crackers, which 
explode xvith terrific noise as the bull careers about the ring. 
During lliis division numerous manoeuvres are sometimes in¬ 
dulged in for the purpose of tiring the bull out, such as leaping 
between his horns, vaulting over his back with the garrocha as 
he charges, and inviting his rushes by means of elaborate flaunt- 
ings of the cloak (ftoreos, flourishes). 

Another trum{>ct-cjill gives the signal for the final division 
of the fight, the sue''te dc matiir (killing). This is carried out 
by the espada alone, his assistancs being present only in the case 
of emergency or to get the bull back to the proper part of the 
ring, should he boH to a distance. The espada, taking his stand 
before the box of the president, holds aloft in his left hand 
.sword and mideta and in hi.s right his hat, and in .set phrases 
formally dedicates (hrindr) the death of the bull to the pre.si- 
dent or some other personage of rank, finishing by tossing his 
hat behind his back and proceeding bareheaded to (he work of 
killing the bull. This is a process accompanied by much for- 
mulity. The espada, armed with the estogue, a sword with a* 
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heavy flat blade, brings the bull into the proper position by 
means of passes with the viuleta, a small red silk dag mounted 
on a short stall, and (hen essays to kill him with a single thrust, 
delivered through the back of the neck close to the head and 
downward into the heart. 'Fhi.s stroke is a most difticult one, 
requiring long practice as w^ell as great natural dexterity, and 
very frequently fails of its object, the killing of the bull often 
requiring repeatt'd thrusts. The stroke {estneada) is usually 
given d volapie (half running), the <\sp(id(i delivering the thrust 
while s(ef)ping forward, the l)ulJ usually standing still. Another 
method is rccihinido (receiving), the cspiida receiving the onset 
of the bull U()on the point of his sword. Should the bull need 
a coup do grace, it is given by a cinilo, called piintillcro, with a 
dagger which pierces the spinal marrow. The dead boast is then 
draggl'd out of the ring by the triple mule-team, while the rspada 
makes a tour of honour, being ai claimed, in the ca.se of a favour¬ 
ite, with tlie most extravagant enthusiasm. The ring is then 
raked over, a second hull is introduced, and the spectacle begins 
anew. Upon great ocrn.sions, such as a corooation. a corrida in 
the ancienl style is given by amateurs, who are clad in gala 
costumes without arnioiir of any kind, and mounted upon steeds 
of good breed and condition. 'I'hey are armed with sharp l.'inces, 
with which they essay to kill the hull while protecting them¬ 
selves and their steeds from his horns. As the hulls in these 
encounters ha\e not bt'en weakened by many wtmnds and tired 
out by much running, the performances of the amateur figh'ers 
;ire remarkabie for dexterity. 

St‘r \. Chapman and \V. T. Burk, Wild Spain (i8o.%); Klla Bourne, 
■■.'Xiiek'nl B.ull h'ii-dit'-.” Ail anil Attluiroliigv, vol. v., pp. 142-1*;.^ 
(igi7) , Niehohe, Kane,id, l!'i.\loua del taro ni Mexico, 1 porn (uloniul, 
iSji (ig.’.j); and Jlerin.iiin llarulke, Spnnischc Stdrkdmpfr 
('HraunM.h\\i.'ig, tq’S), 

BULLFINCH, a fimh of the genus I'yrrhidu, e.specially the 
common European (I'yrrhidii pyrrhiila), bluish-grey and black 
al)o\ aiid general!)' of n bright tile-red beneath, the female having 
its underparts < hoeola.le-brown. It is a >hy bird and frequents well- 
uooded districl.^. In Ma>' i! ljuilds a .shallow nest of twigs lined 
with fdirous roots on low trees or thick underwood, and lays 
four or live blui.sh-whiU; eggs speckled and streaked witli purjde. 
d'he young remain with their j)arents during autumn and winter, 
and pair in .spring. In sjiring and .summer they feed on the buds 
of trees and buslies, (lius doing considerable injury to orchards 
and gardens. In autumn and winter they feed on wild fruits and 
on seeds, d'he note of the bullfinch, in the wild state, is .soft and 
pleasant, but low; it possC;.ses great janvers of imitation, and 
can be taught to wliislle tunes. The bullfinch breeds in northern 
Europe, occurring in southern parts only us a winter visitor. It 
rarely breeds in captivity. Illack plumage can be induced by feed¬ 
ing solely with hemp-seed. Ollier subspecies are found in eastern 
Eurojic and Asia, and one wEich i.^ native to .southern and eastern 
Siberia {I\ p. cd'^oiii) sometimes migrates to Alaska. The north¬ 
ern liullliiich (/■'. p. pyrr/ndii) lireeds in northern Europe and 
western Siberia. The British bullfinch (P. p. nesa) is a breeding 
resident confined to ilie Briti.sli Esles. Otlier race.s are found in 
the Azores Islands and Caucasus mountains. 

BULLFROG ( Rana calcsbciatia), the largest frog (q.v,) of 
eastern North Amerii a, now widely introduced in irrigation ditches 
in the west. The body attains a length of S in. and the hind legs 
10 in. The colour above is greenish brown, yellow or white be¬ 
neath. It feeds on any living animal matter it can swallow, and is 
in turn devoured l>y snakes, fishes, herons, alligators, etc., beside.s 
being caught in large numbers for the table. The name is also 
applied to other large frogs, such as the Indian bullfrog, Rana 
tigerina. (K. P. S.) 

BULLHEAD: see Miller’s Tiiumu. 

BULLI, one of a number of small coal-mining towns of the 
lllawarra district. New South Wales. Australia. It is situated some 
40 m. S. of Sidney on a narrow coastal platform at the base of 
the abrupt scarp of the lllawarra coast “range” (plateau) acros.s 
which a road leads through fine scenery via Bulli pass (c. 1,000 ft. 
high, Sublime point 1,330 ft.). Permo-Carboniferous rocks 
(Upper or Ncwcastle-Bulli Coal Measures and Upper Marine 
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series) outcrop along this coast between Wollongong and Clifton 
(Coal cliff), being c. ipoo ft. thick at Bulli; they represent the 
southern outcrop of the rim of the Sydney coal ha.'^in. Keservos of 
c. 500.000.000 tons of workable coal e.xist in the area (120 s<].m ) 
but of the seven existing seam.s only the top (Bulli) scam has 
been worked to any extent. The coal crops out on the scarp behind 
Bulli at c. 300 ft. It can be worked by horizontal adits; the coal 
trucks run down by gravity to the coast directly on to the wharves. 
The Bulli seam is 6 ft. thick and is good .steam coal, nearly 
.srnokcle.ss, and useful for na\al. as well as for metallurgii a) pur¬ 
poses. The output of the southern fcdil as a whole is normally 
alioul 2,000,000 tons per annum. The har\>our is expo:M-d to gales 
hut. since iqot, Borl Komlfa (near Wollongong, 11 m farther 
south) has been used as an exporting centre, 'Fhe coal is con¬ 
veyed by colliers to Sydney and to Queensland \>orts Init is partly 
converted into coke on the fields and will doubtless l>i' iiurr.isingly 
consurnetl in the growing industries of Fort Kemltla. Bulli lies 
on the coastal railway which runs from Sydney (59 m. by rail) 
south as far a.s Nowra. Pop. (1933) 2,251. 

BULLINGER, HEINRICH (1504-1575), Swiss reformer, 
son of Dean Heinrich Bullinger by his wife Anna, was horn at 
Bremgarten, Aargau, July 18, 1504. He studicrl at Emmerich and 
Cologne, where the teaching of I’cter Eomhard hd him, through 
Augustine and Chrysoslom, to first-hand .study of the Bible; he 
then began to read the writings of Luther and Melanehthon. Ap¬ 
pointed teacher (1522) in the cloi.ster school of C'aiipel. he lec¬ 
tured on Melanchtlion's Loci Connuuiics (1 s-'i), J le heard Zwingll 
at Zurich in 1527 and in 1528 accompanied him to the disputa¬ 
tion at Berne. He was made ]xislor oi Breingarteii in 1529. and 
married Anna Adlischweiler, a nun, by wdiom lie had 1 t (hildren. 
After the battle of Capjicl (Oct. ii, 1531), in which Zwingli fell, 
he left Bremgarten, and on Dec. 0 he was chosen to succeed 
Zwingli as chief jiastor of Zurich. A strong writer and thinker, 
his .spirit was essentially unifying and .sympathetic, in an age when 
these qualities won little symjKithy. His contro\ersies on the 
Lord's Supper with Luther, and his correspondence with Lelio 
Sozini (sec Soci.ws), exhibit, in dillcrent connections, his admir¬ 
able mixture of dignity and tenderness. With craK in he concluded 
(1540) the Consensus Tigurhtus on the Lord’s Su|)f)er. The (sec¬ 
ond) Helvetic Confcs.sion (1560), adopted in Switzerlanil. Hun¬ 
gary, Bohemia, and elsewhere, was his work. The volumes of the 
Zuricii Letters, published by the Parker Society, testify to his in¬ 
fluence on the Engli.sh reformation in Julcr stag(!,s. Many of his 
sermons were translated into English (reprinted, 1849). His 
works, mainly cxiiository and jiolcmical, have not been lollected. 

See Carl IVstalozzi, Lebrn (1858); Baget DiristoflVl, 11 BulVmgrr 
(187';); Justus Hccr, in Hcrzog-IIauck’s Realcncyklnpadie. (iH(j7). 

(A.Uo.) 

BULLION, the name given to gold and silver considered 
solely as merchandise. When coin and specie are treated as 
hiillioii it is their weight and finene.ss which are reikoiied, not 
their face value. Bullion thus means the gold and silver of the 
mines brought to a standard of purity. The word appears in an 
English act of 1336 in the French form “puissent .sauvement 
porter a les exchanges ou bullion . . . argent en jilate, vessel 
d’argent, etc.”; and apparently it is connected with bouillon, the 
sense of “boiling” being tran.sfcrred in English to (he melting of 
metal, so that bullion in the passage quoted meant “melting-house” 
or “mint,” The first recorded instance of the use of the word 
for precious metal as such in the mass is in an act of 1451. 

From the use of gold and silver as a medium of exchange, it 
followed that they should approximate in all nations to a common 
degree of fineness; and though this is not uniform even in coins, 
yet the proportion of alloy in silver, and of carats alloy (o carats 
line in gold, has been reduced to infinitesimal differcrucs in the 
bullion of commerce, and is a prime element of value even in 
gold and silver plate, jewellery, and other articles of manufacture. 
Bullion, whether in i-he form of coins, or of bars and ingots 
stamped, is subject, as a general rule of the London market, not 
only to weight but to assay, and receives a corresponding value. 
The work of weighing and assaying bullion i.s undertaken by the 
bullion brokers, who have to deal with parcels of very variable 
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BULL MOOSE—BULL RUN 


shape, for bullion may be bar-gold, or gold-dust, or coins of many 
different degrees of fineness. 

BULL MOOSE, the symbol of the I‘rogressive Party in the 
Ameriian presidential election of 191.;. The bull moose is the 
male of the large, ungainly branch ol the deer family inhabiting 
lore.sled parts of Canada and north-eastern United States. It is 
closely allied to the European elk, standing over seven feet high, 
and often weighing over i ,000 j>ounds. d'he origin of the term as 
a vyrnbol prohaldy lies in the remark oi ex-president Roosevelt; 
‘7 feel as lit as a hull moose.” 7 '/je cnrluaiiists stized the remark, 
and the ariinial (iiiitkiy became the cnihltin of the Roosevelt 
tones, and then oi the Progressive Party, popuLirly known as the 
‘ Mull Moose P.irly.” When the i'rogressivf* Republicans declared 
themselves opposed to the renoniin.iiiori of President Taft and 
brought about a three-cornered elc'clicjn, the bull moose became 
a very useful symbol as opposed to the elephant of the regular 
Republn ans and the donkey of the democrats. 

BULLOCK, WILLIAM (c:. 1057-^. 1740), English actor, 
“of great glee and much comic vivacity,” was the original 
Clincher in 1 ar(|uhar’s Conslant Couple (iO(;c)), Moniface in 
The Jh'dtix' Stratngem (1707;, and .Sir franc is Courlall in 
I'avener's Arljul W ije (1717), He [tlayed at all the London 
theatres of his time, and in the summer at a booth at Bartholo- j 
mew l air. He had three sons, all actors. Chrisloplu-r created 
a few original ])arts in comedies and farce.', of which he was the 
author or adapter —T irco;/(/;C.v Keveiii',r (1715 1; Slip; Adveii- 
tures of Half an Ilnur (171(1); The Cohhler of Preston; Woman’s 
a Kiddle; The Perjuier (1717,), and The Traitor (1718). 

BULLROARER, the English name for an instrument made 
of a small tl;il slip of wood, through a hole in one end of which 
a string is pas.scd; swung round rapidly it makes a booming, hum¬ 
ming noise, 'riiough treated as .1 toy by Europe.ins, the hullroarer 
has the highest mystic signiticame and sanctity among primitive 
|)eo[»le, In Australia it ligures in tlu' initiation ceremonies and is 
regarded with the utmost aw'e by the “blackfellows.” d'hidr bull- 
roarers, or s;i( r('d “Iiiruluns,” are of two ty|)es. the “grandfather” 
or “man lundiin,” distinguished by its deep tone, and the "woman 
lundun,” whiili, being smaller, gives forth a weaker, shriller note. 
Women or girls, and boys befort* initiation, are nevcT allowed to 
.see tlie lundun. At the Mora, cjr initiation ceremonies, the bull- 
roarer's hum is bclievc’d to be (he voica* ol (he “(Ireat .S|)irit,” and 
on he.iring it the women hide in (error. A Maori bnllroarcT is 
presiTced in the Mrilish Mum urn, and in Africa it is known and 
held s,u red, 'Thus among the Nbiruba (he principal sign of tlie Oro 
secret society is a bullroarcT. The sanctity of the bullroarer w'as 
very widc‘s(>read. d'hc' rhombus (Cr.wide h was whirled 
at the* (Irc'ek mysteries w.is one. Among North .Anterican Indians 
it was common .At certain .Mexjui ceremonies the procession of 
dancers w.is led by a |)ries| who whirlc'd a bullroarer. The instru¬ 
ment has been (r.icc'd among the 'riisavan, Apac he and Xavaho 
Indians (J. C. Mourke. Sinth Annual Report of Bureau of Arncr. 
Kthnol i.Sce’), among the Koskiino of Mriti.sh Columbia (Er. Boas, 
“.Social CCgani/aliun, etc., of the Kwakiutl Indians,” Report of 
the i .S. Xatioiuil Museum for /.Vpc;). and in ('entral Brazil. In 
New Cluinea, in some of the islands of the Torres Straits it is 
swung as a tishing c harm. In C'c'vlon it is used as a toy and ligures 
as a sacred iiisirununt at Buddhist festivals. In Sumatra it is 
used to induce the demons (0 carry off the soul of a woman, and 
so drive* her mad. Some-times, as among the Minangkabos of 
Svim.itra, it is made of the* frout.d bone of a man renowned for 
his bravery. With the .Ao Xagas, it is apt to bring siiknc.ss, while 
elsewhere in .Assam it drives or keeps sickness away. 

Bim.ioc.K.M'iiv. - .S>f A. Lang. Custom and Myth (i.SS4); J. D. E. 
Schmc'lt/, />(i\ Si hu'irrhoh tllamluirg. iSqo) ; A. C. liacUion. The 
Study id Miin. ancl in the* Jourtt. Anthrifp, Insttt xix (iSi>o) ; C». M.C. 
Thral. /v<;4ir Folk Lorr; R. (' t'odrington. The Melafiesmrn (i8oi); 
A. Hr I'.llis, Yoriiha-Speakinit Peoples <i8o.)); .N, W. Thomas, Timne- 
Speakiny, Peoples (loiCf); P .A. Talbot, The Peoples of Southern 
A'jgrnu. vol. iii. tigjo) ; J. P. Mill.s, The Ao Saf;as (ly.n.). 

BULL RUN, a small river in Virginia. U.S.A,, which gave the 
name to tw-o famous b.ittlc-s in (he Anu-ric.in Civil W.ir. 

(r) 'I'he first battle of Bull Run (called by the Confederates 
Manassas) was fought on July Ji, i86i, between the Union 


forces under McDowell and the Confederates under Gens. Joseph 
E. Johnstord and Beauregard. Both armies were newly raised and 
almost untrained. After a slight action on the i8th at Blackburn s 
ford, (he two armies prepared for a battle. The Confederates were 
posted along Bull Run, guarding all the passages from the stone 
bridge down to the railway bridge. McDow-ell's forces concen¬ 
trated arejund Centreville, and both commanders, sensible of the 
temper of their troops, planned a battle for the 21st. On his part 



TIte first battle was fought on July 21, 1S61, the second on the last day* 
of August, 1862 

.McDowell ordered one of his four di\'isions to attack the stone 
bridge, two to make a turning movement x'ia Sudlcy ford, 2m ciis- 
l.cnt; tlie remaining division (which had a stil'i'cning of regular 
lroc>[)S) W'.'is to he in reserve and to watch the lower fords. 'Fhe 
lotal CoiifedcT.itc* commander, Beauregard, h;id also planned a 
turning inovc*m(*n( by the* lower lords against the I'ederal left, 
but Johnston, who ariEc-d by rail on the evening of the; I’oth wiih 
reinforeenic’nls, now assumc-d command of the whede* fcirec*. The* 
change- in c ontrol caused delay, orders niisc arric-d, and the Fedc-ral 
aliaek openc'd before* the movc-ment had begun, Johnston am! 
Bt iinregard then decided to light a deft-nsi\e b.iitle. and hurried 
up troops to support the single demi-brigade of Evans which held 
(he stone* bridge. Thus there was no serious lighting at the lower 
fords of Bull Run throughout the day. 

'I'lu- Federal staff was ec|ua!ly inexiK-rieneed, and the divisions 
engaged in the turning movc-ment were- two hours laU- at Sudlcy 
ford. .At 6 A..M., when the troc)i)s, told off for the frontal attack, 
aifiieared before the stone bridge, the turning mo\'c-ment w:is by 
no means well advanced. Evans had time to move it ol his 15 
companies to Matthews hill, covering Sudlc-y springs, leaving llu; 
rest to hold the stone bridge, and he was {iromptly supportc-d by 
the brigades of Bee, Bartoio and T. J. Jatkson. About c;;3o the* 
leading T'c-dc-ral brig.ade from Suclley .s[irings came into action; two 
hours later a Hank threat by two other brigades, which liad crossed 
at an intermediate ford, drove Evans, Bee and Bartow from 
.Matthews hill in consideraldc- confu.-'ion. But on the Hc-nry House 
hill Jackson’s brigade stood, as Gen. Bee said to hi*; men, “like a 
Slone Avail,” ancl the defenders rallied, though the l-'c-dcrals were 
continually reinforced. The fighting on the Henry House hill w-as 
very .severe, but McDowell, who dared not halt to re-form his 
enthusiastic volunteers, continued to throw in piecemeal attacks 
About I ;3o p.m. he brought up two regular batteries to the fight¬ 
ing line; but a Confederate regiment, being mistaken for friendly 
troops and allow-ed to approach, silenced the guns by close rifle 
I fire, and the Federal attack, despite repeated efforts, made no 
further hcachvay. By 4 p.m, some more of Beauregard’s troops 
came up; Jackson’s brigade charged with the bayonet, and at the 
same time the Fedcrals were assailed in Hank by the last brigade 
of Johnstons army, -w'hich arrived at the critical moment from 
the railway. They gave way at once, melting away slowly to the 
rear, the handful of regulars alone keeping their order. But when, 

*In Ihi.s .nml other .Americ.in Civil War articles the namc.s of Con¬ 
federate generals, statesmen, and ships are given in italics. 
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at the bridge over the Cub Run, they came under shell fire the 
retreat became a panic flight to the Totomac. The victors were 
too exhausted to pursue, and the Ij.S. regulars of the reserve 
division formed a strung and steady rearguard. The losses were; 
fcderals, ;3,Sy6 men out ot about 18,500 engaged; Confederates, 
1,982 men out of 18,000. (X.) 

The second battle was fought (Aug. 213-30, 1862) between the 
Army of Northern Virginia under R. E. Lee and a federal force \ 
commanded by Pope, who had been recently appointed to com- ' 
mand a new army consisting of Ibrec corvis, which had lieen con¬ 
ducting independent and unsuccessful operations against Jackson 
in the Shenandoah Valley. When llalleck, (he newly api>ointed 
General-in-Chief, decided to withdraw IflcClellan’s army from 
the Peninsula, it became J’ope’s duty to cover Washington until 
a junction of the two armies could be el’lected for a fresh cam¬ 
paign against Richmond. Pope retired from the Rapidan behind 
the Raj)pahann()tk (Aug. 19), followed by Let' from Gordons- 
ville. As liallcck had directed that McClellan’s trooiis should 
disemliark at Aijuia Creek, Pope was instructed to hold on to 
the line of the Raiipahannoi k and prevent Lee from crossing. 
Pope had only 45.000 against Le, 's 55,000, but aided by a sudden 
freshet in the river he w.as able to hold Z-ec in check till the 25th, 
when, screened b\' Slnari's cavalry, Jackson started his famous 
Hank march round Pope’s right llank. Passing through Thorough¬ 
fare Gap he marched 5001. in two days, reaching the railway at 
Bristoe l)efore sunset (.\ug. ?()) and ca[)turing Manassas Junction, 
I’ope's supply depot, by midnight. Having rested and refresheil 
his Iroojis (Aug. 27) he set fire to the dejiot in the night and 
withdrew his force north of the Warremton turnpike, W'herc by 
noon (.\ug. 28) bis three (li\'i,>ions were hidden in the woods, his 
right within 1 2111 of 'Phoroiighlare Gap, and an alternalivir line of 
retrt'at open behind him to Aldii^ Gap. l‘'ederal signallers liad 
early di-tecled JotL-son's march, but at hr.^f IVipe believed that 
he was most jirobably bound for the Valley. When ne.\L day 
Jacksoji was report eel corning through Thoroughfare Gap, Pope' 
in the evening ordered a general concentration tibout Warrenton 
(Aug. 2()). He h.td just been reinforc.ed by two corps from the 
Army of the I’oloinac. and had now fully 70,000 men under his 
command. But on hearing that hi., railway communications had 
been interruptc'd, lalt'r in the niglit he ordered a concentralion 
of his right wing at (laiiie.sNille with three divisions in suirport at 
Greenwich, and sent Hooker's division up the railway to rc'open 
communications with Ale.xamiria. When Hooker’s encounter with 
Eu'ell on Broad Run in the afternoon (Aug. 27) showed (hat 
Jackson's whole force \va.^ at Manassas, he ordered a gc'neral 
concentration on that place, expecting next morning to find Jack- 
son holding the entrenchments. At noon (Aug. 283 he reached 
Manassas and found that Jackson had clisaj)peare(l, but at 4:15 
I’.M. hearing th.il A. I\ Hill's division had been seen at Centre- 
villc (Hill had marched there from Manassas and then recro.s.sed 
Bull Run at the Slone Bridge) he ordered bis whole army to 
march on C'entrc'ville. McHowa'll on his own initiative sent Rick- 
ett’s division to hold I'horoughfare Gap, but Pojjc had entirely 
left Loii'^strcct out of his calculations. Lee with Lon^street's 
wing (less Amlerscoi's division left at Waterloo Bridge) tollowed 
Jackson (Aug. 2b) but at nightfall (Aug. 27) was still west of the 
mountains. The next afternoon his advanced guard cncountc^recl 
Ricketts in the Gap. The Fedc-rals held their ground, but after 
dark retired to Gainesville. About 5:30 p.m. (Aug. 2S) King’s 
division of McDowell's corps was marching along the turnpike 
towards Centrevilli', when it was attacked by Iw'o of Jackson's 
divisions near Groveton. A fierce but indecisive engagement en¬ 
sued. Jackson had delibcratcdy revealed his position in order to 
lure Pope back into lice's dutches. He supposed that Pojk' was 
in full retreat, and sought to prevent him getting behind Bull 
Run, where he could take a .strong defcn.sive po.sition and await 
reinforcements. Pope fell into the trap. Believing that Jacksem 
was retreating but had bc'cn intercepted by McDowell’s corps, 
he ordered his forces to assemble on the Warrenton pike and at¬ 
tack Jacksem next morning. But he had now lost touch with sev¬ 
eral of his units. During the night King and Ricketts withdrew 
to Manassas and Bristoe respectively. Only Sigel's corps and 
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Reynolds’ division were available to attack Jackson before noon 
(Aug. 293. Sigel made two ineflectual aU;icks in the morning. 
Then Pope arrived from Ccntreville with four divisions. The.se 
made three more attacks on Jackson's left, but from lack of co¬ 
ordination tliey all failed. Jackson beld a strong jiosiiion : Jii'' fi'ont 
line occujiied the embankment of an unfinished railwav; his artil¬ 
lery was postc'd on a ridge sooyd. in the rear; as his line.' was only 
3.oooyc\. Umg.Vvc' coo\c\ \\o\c\ b;\\t of his i ,s.ooo ’int.nilvy in reserve 
and, when Ltni^strevt came* \i\)c>n the held, dv.vw tvoops tTcnw his 
own right to aict \us Vi.\Yc\-pressec\ \c i\. .\\\ twe V'edevai .vVtachs 
had been directed ag.iinst lliU's di\'isioi\, beeau'^e on its front a 
bell of wood exteiided south of the rail\\;iv cult nig and allorcled 
cover for the as.sailants. Rej'iiohls’ diiision on llie left, which 
would have liad to attack i)\er ojicn ground, w.is held in chi'ck by 
artillery fire. Pope had e.\{)ee(e(l that while lu' w.i.c attacking 
Jackson’s left I’oricr's and Mi Douell's corps would tall upon 
the enemy's right llank and rear. But these* tloops eiuounterc'd 
Lon^strect . The latter had m.trched through the (lap at '-unrist' 
(.Aug. 29) and by noon had cirawn up liis line of battle across 
the turnpike'. Jones's cii\isiou hr placed across the- M,mass,is (ia|> 
R.R. to hold off any force advaiuiiig fioin Manass.is. Thrice 
Let urged him to attack clown the pike. But Ltontsirret in Atuier- 
son's absence' would‘only send i.ile in the e\ening Ilooil's di\i'ion 
to make' a reconnai'^saiue in force. Portc'r and McDowill wc're 
marching from Manassas to Gainesville, wlieii they eiuounteied 
Jones's clixisioii. It was plain that I’ope when wriling his ‘ joinl- 
Orcler” at ('enlreville had I'liliri'Iy misread the situation, Mc¬ 
Dowell withdrew his corps and marched to join Pope on the turn¬ 
pike, where King's division eiu ounlered Jlotxl and w;is dii\ en 
liac k some distance. I’orler reni.iiiu'd on Loniistrei l's front until 
dark, when he rc'fired to Manassas, /.re did not intend to assumi' 
the offensixe next day. M'hree divisions from Richmoml had 
crossed the Ra|)iiahaMnock and till their arrival lu* would leave 
, Pope the initiative. I’oir- believing that llu* enemy w.is retreat¬ 
ing, at noon (Aug. 30) ordered a general jnirsuit under McDow¬ 
ell's charge'. Me Dowc'll .soon reali/ed liis c ommander’.s mistake 
and, whilst organi/ing an allatk ag.iinst Jatkson, endeavoured to 
st'i ure his expo.sed il.mk bv’ occuji.ving in force Ihe Bald am! Henry 
JIou.sc' Hills. I’orli'r’s corp.s and King's division attacked with 
such (letenniiKilion that Jac kso)i signalled to Let' for lielp Lone- 
street brought up more batteries on his left, and ihi'ir lire' c'ulilad- 
ing the Pederal lines (|uicklv' slojiiied the attack. At I'.M. loe 
launched his counteisi roke. Lo)n[slrfot with all his live divisions 
bore down upon the Federal Ic'ft, which he tdready o\cilapiied. 
liuL the attack was made too late for J.er to ai.hic'vc* a lomplefe 
victory. Bald Hill, only held by one* brigade*, because Popi' bad 
withdrawn Reynolds's division to lake jiosilion in Purler's rear, 
W'as caiiturc'd and all attempts to recaplure it failed, and Jatkson 
|>res.s<‘cl the Federal right bac k towards the lurrijiike Jtui .Svkes'.s 
two brigades of regulars and other troops held the Henry House 
Hill against all as.^aiills, and in the gathering darkness I’oi>e with¬ 
drew his beaten .irmy across Bull ivun and retreated to ('eiitre- 
ville, where* Franklin's corji,-. from .Alexa.iidria had just arrivi'd. 
Lee resorted to anolher oulllankiiig movement and Jarksmi had 
a sharp bill indecisive- encounter at Cliantilly (Sept, i) with two 
I-'ccleral divisions sc'iit by Pojie to protect his retreat against a 
flank attack. Though reinforced at Centreville by Sumner’s corps 
and still considerably out numbering Ltc in spite of tlie latter's 
reinforcemc-nls, Pope had lost lic'arl and sought safety in the forti¬ 
fications of Washington (.Sept. 2). His lossc's from v\ug. 28 to 
Sept. 1 amounted to over 14,000 men and 30 guns; l.'-e’s were 
between 9,000 and 10,000. (W. B. Wo.) 

BULLY, originally a fine, swaggering fellow, as in “Bully 
Bottom” in A Mitlsuninu r Ni^’Jit’s Dream; later an overbearing 
ruffian, esi>ccially a coward who afiuses his stn-ngtli by ill-irealing 
the weak; more technically a souteneur, a man who Jives on the 
earnings of a prostitute. The term in its early u.-e of “line ’ or 
“.splendid” survives in Anu'rican slang. 

BULOM, a people similar to (he Timne, who'-e language i.s 
more nearly related to that of the Krim and the living in 

the district between Freetown and .Sherbro in Sierra Leone. 

See N. W. Thoma:i, Anlhrt)poloi;u al Report on Sierra Leone (1(316). 
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BULOW, BERNHARD, Prince von (1849-1929), was 
horn at Flottbek on the lower Elbe on May 3, 1849, of a distin¬ 
guished fanrily. His father. Bernhard Ernst von Biilow, had begun 
his career in the service of Denmark, of which State Holstein at 
that time still formed part. He represented the king of Denmark 
in his (:af):uity of duke of Holstein in the Federal Diet at Frank¬ 
furt. th-rc he came into close contact with Bismarck, at that 
time I’russian representative, who formed a high opinion of his 
colU-agucs abilities. Later, he became minister president of 
Mecklfuburg-Strelitz, and afterwards j)lenij)o(cnii.ary for Meck¬ 
lenburg ii\ the f ederal Diet; liiiaby he wus mvated by Bismarck to 
enter thr servin' of Ibr (ierman ernfi/re. .and afjpointed secretary 
of .Stale lor loreign affairs in iS7,t He died on ()<f. ao, oS'79- Fhe 
[irinee s /not her came of a Hamburg merehvant family of the name 
of Riicker 

Early Years and Upbringing. —Hulow {massed his early 
youth at Idoltbck and Frankfurt-am-Main, attended the gym¬ 
nasium there and in Neustrelitz, and (ompleled hi.s school years 
at Halle, where he passed hi.s final examinations. He then .studied 
law in Leipzig, Berlin and Lausamic. He fought as a volunteer 
in tlie I'ram (» (h'rman War of 1H70. (.)n his return he graduated 
at the liar and was then employed for a short time in Metz, at 
first in the Landgericht tind afterwards ih an .'idministrative 
capmity. 

In 1.^74 Billow d«'l(Mmined to enter diplomacy. His first ap- 
pointmenf was as atlarli^ to the Fmba.ssy in Rome, under Herr 
von K(‘udell. After gaining first experiemfor his future career 
here and in St Fetersbiirg. he was transferred in 1H77 to Vienna 
as .Hccond secret,try. lhirin,g the gre.il eastern crisis of (hat year 
he acted for a time as Charge d’.Affaires in Athens and took part 
in th(' negotiations at the Congre.-is of Berlin in 1878. In (he 
following year he beiame scKuid sc'cretary to the Embassy in 
I’aris. Here he remained si.x yetir.s, being transferred to St. 
Petersburg in i.s.Ss' as ummillor of Embassy, Here he married 
a lady of a noble Italian farniK', a I’rime.-s CamjMiri'ale by birth, 
whose mother had t.()ntra( ted .i .seiomi marriage with the Italian 
minister, Miiighetti. Three years later Biilow reteived his first 
independent diplomatic jiost as minister in Bucharest. In 1804 he 
was tran.'terred from this modi'Sl sphere to thi- Embassy in 
Rome, one of the most important post^ of Herman diplomacy. 
His (oiineclinns with Italy through his wife' .seemed (o lit him 
partidilarly wt II (o represent (iermany there. He n'mairied, how- 
ev'<T, only three years in fhi.s post, being appointed in July 1897 
ui'ting he-ad of the I'oreign DfTice in Berlin 

Sime Bisin.ink's di.sinissal, I-'ceiherr xon Marschall had bt'en 
In (harge of the Foreign Office. He w.is not a iirofessional diplo- 
nial, ami was hardly eriual to the diffu ult situation which con- 
tronled him after IJi.vmarik's departure In 18(17 he e,\ihanged 
his post for that of (lertnan .Anillass.idor in ('on.stantinople A 
snb.stiinte for him had to Ik- found, and Ifaron von Holstein, at 
that time the most inllueiuial figuri* in the Foreign Ollice, drew 
the attention of the t. h.uieellor. Prince Hohenlohe. to Bulow. He 
had heen ad|u,iinied with liim personally ftir some lime ami be¬ 
lieved him to !)<■ (lie man best fitted by hi,s jiolished manners, his 
t.'Kt, and his br.iin to rope wiih the dill'ieulf ta.sk of handling the , 
('inperor Beside-, (lii.s, he cerfainly hoped that liis own personal 
relations witli Billow would keep hi.s innuerue predominant dur¬ 
ing th(' latter’s temive of office. 

Billow's Persoi\aUty. —In the autumn of 1897, Biilow was 
definitely a\)poiuted secretary of state for foreign affairs. Three 
years later, in i(,)00, he also bei ame imperial chancellor, and thus 
.issumed the pi'-ilion pre\'ious|y held by Bismarck. Fie alw’ays 
looked on that great statesman, whom he had known personally 
.iiid revered from liis youth upwards, as his nu»dH. .and often 
said so in his .spceehes ami writings. Ho feaund the essence of his 
yioIitic.iJ theory in the doctrine that a state should he guided only 
by its own interests, and at times went so far as to deny alto- 
gi'ther the applieal'ility of any ethical sf.andard in politics, r.g., 
in his judgment of the Bo<'r W'ar But, how'C\'<*r truly he remained 
Hi.smarrk'.s pupil in his general ideas, between him and his great 
prt'decessor lay a profound difference, which was inherent in the 
innermo.-»t depths of his [lersonaiity Biilow was undoubtedly an 


acute and di.spassionate observer and a man of extraordinary 
diplomatic skill in the conduct of negotiation.s, both with the 
reprcsentalive.s of foreign Powers and with the party leaders in 
Germany itself; he was a brilliant parliamentary speaker, not so 
powerful and enthralling as Bismarck, but always subtle, culti¬ 
vated, and witty. What he lacked, however, was the deep political 
passion which animated Bismarck. He was always, primarily, 
the cool, imperturbable man of the W’orld, rather sceptical, rather 
ironical, an artist in treating of the most dilhcult matters in a 
light, conversational tone: but he lacked the strength (0 stake 
hi.s whole pt-rsorialify at the critical moment for the course which 
he .saw to he right. If his amiable character and the charm of hi.s 
cuitivaled and adaptable nature enabled him to maintain his in¬ 
fluence over the emperor for a decade, his ctmfidence in the ulti¬ 
mate effect of the.se qualities also led him to avoid a definile (k‘- 
cision when he feared that it would go against him. in the hope 
that by appearing to yield he would be able to get bi.s way after 
all, gradually and almost imperrfptiblv. lie was an excellent 
di[)lomat, but too essentially a dijilom it to be a realK' great states¬ 
man. In questions of domestic [lolitics, jiarlicularlv, he always 
relied on his skill in temiiorizing and com[)romising without liold- 
ing a definite and individual attitude towards the great que'^tions 
of statecraft. 

Situations and Problems on Assumption of Office.— The 

situation as Biilow found it on assuming office was as follows; 
.After Bi.smarck's su(ce.ssor, Ca|)rivi, had refused to renew tlr* 
“reinsurance treaty” with Russia, the Rus.«o-I‘'reiu:h treatv had 
been concluded; this threatened Germany with Hie iiolential dan¬ 
ger of a simultaneous war on two fronts, Iht' east and the west 
Gafirivi and Mar.schall had b('lieved the best safeguard against 
lis d.inger to lie in the ex[)ansion and the mainteiiance at ail 
>s(s of the Triple Alliance. Th(*y had, however, endeavoured at 
the same time to cultivate good relations between the Triple 
.Alliarue and England. In this (hey had been unsucees.sful, siiuc 
Hie British Government of that time was averse to making any 
treaty commitments in (heir foreign iioliey. Relations with Eng¬ 
land had actually grown worse. ]Xirtly owing to (olonia! disiiutes 
and at the time of the Jameson raid in the Transvaal and the 
Kriiger telegram there had CNon been danger of a breach of dijilo- 
matic ndations. At this period the emperor had become finally 
eonvinced (h.it Germany needed a strong battle lleet if she was 
to keep her colonial enajiire and defend her coasts and her corn- 
meree in an emergency against England. Admiral von Tirpitz 
had been appointed head of the inqn'rial naval ministry lor this 
purpose about the same time as Billow took over the lAireign 
Offue, Tiriiitz proposed to create so strong a. battle fleet as to 
make war with Ciermany a very risky matter, even for Faigland, 
the leading sea power. The emperor embracaal (his idea with 
enthusiasm. It became one of (h(' few absolulcly unalferable prin- 
ciple.s of his foreign policy. The great cjiieslion was whether it 
would he jxi.ssihle to attain this end without forcing England into 
the camp of Germany’s opponents. If this ha[)pcn('d, if I'lngland 
adhered in any form to the Russo-French alliance, then the danger 
of the international situation must increa.se enormously for (.ier- 
many. Billow himself was nev'cr convinced of Germany’s need 
for .a strong navy; he would have preferred to concentrate on 
improved i oast defence and on submarines. Hut he could not 
ignore the fact that the emperor thought ofherwi^e, and that he 
would be unable to prevent the execution of tins programme. 
\huler the circumstances, he felt it his duty to carry on the policy 
of maintaining and strengthening the Triple Alliance and to see 
that Germany’s naval programme did not injure relations with 
England. He was always convinced that Germany needed peace, 
in the intere.sts of her economic development, and had nothing to 
gain from a war. It was the more important to preserve the good 
relations with England on which the maintenance of peace de¬ 
pended. 

Biilow and the Negotiations for a Treaty with England. 

—In the spring of 189S an attempt was made by England to reach 
a closer understanding with Germany. It was pronijited by the 
situation of the British Empire at that time; its principal author 
was Joseph Chamberlain, the colonial secretary in Lord Sahs- 
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bury s cabinet. Chamberlain became more and more convinced 
that Englajid could not remain in her present isolation; that in 
view of the increased tension with Russia in the Far East and the 
absorption for a considerable period of all her own forces by the 
Boer War, she must se^’k the support of other Powers. He wished 
to begin by attempting an understanding with Germany, but from 
the first envisaged the possibility of a rapprochement with France 
and Russia even at the cost of some sacrifices should the German 
alliance prove impracticable. The first tentative suggestions in ' 
Berlin crystallized later into a proposal that a defensive alliance 
should be concluded which should come into force if either Ger¬ 
many or Great Britain were attacked by two great Flowers. BLilow 
was now confronted with a decision of extraordinary difficulty. 
The whole tendency of his policy would have favoured acceptance 
of this suggestion, and an attempt, at least, to see whether peace 
could not be pennanently ensured by this method without sacri¬ 
fice of Germany’s interest. The emperor was also at first very 
much inclined to agree to the English rapprochement. The last 
decision in this important question was taken by Baron von Hol¬ 
stein, for whose judgmi'iit Hiilow had the greatest possible respect. 

Holstein entertained the strongest mi.strust of England's inten¬ 
tions. He believed that England was only interested in involving 
Germany in a struggle with Russia, thus to be quit of this danger¬ 
ous op[ionen( without risk to herself. Fie also thought that the 
;idvanlagcs would be too unequal because Germany would have 
to help in defending the whole British Empire in all quarters 
of the' globe, while England would only have to cover the 
much smaller and less threatened area of German possessions. 
I’inally, he thought that England would not feel herself bound to 
.support Germany in virtue of such an alliance if Germany found 
herself compelled, in virtue of her alliance with Austria-Hungary, 
to declare war on Russia in the event of a Russian attack against 
the Danube monarchy. For these reasons he found the proposal 
unacceptable in its existing form and thought it necessary to de¬ 
mand that Austria be included in the alliance and that its j^erma- 
nent validity should be ensuretl by ratification through the British 
Parliament, It is impossible to say whether Bulow entertained 
similar doubts from the first, or whether they were only evoked 
ill him by Holstein’s representations. It is only certain that he 
ended by adopting this chain of reasoning completely and basing 
his policy accordingly. It was probably due again to Holstein’s 
adviie that he conceived the plan of taking adv'antagc of Eng¬ 
land's desire for a rapprochement to extract certain colonial con¬ 
cessions for Germany. He did not, therefore, reject the English 
offer unconditionally, but temporized, letting England hope that 
the plan might come to something after all. The negotiations 
dragged on for over two years. When, however, the British Gov¬ 
ernment saw that Gi'rmany would not renounce her conditions, 
in particular the inclusion of Austria, they gave up the plan as 
hopeless and began to attempt to reach an understanding with 
Russia and France. The course of these negotiations was of de¬ 
cisive importance, not only for relations between England and 
Germany, but for the whole development of international rela¬ 
tionships during the next dccadc.s. For the consequence of the 
rapprochement of England with France and Russia which now 
began was the conclusion of the entente between those three 
States and therewith the genesis of the situation which ended in 
the World War. Bulow and Holstein did not indeed foresee that 
their attitude would have such results. They believed that an 
English understanding with France and Russia would be wholly 
impossible, on account of the profoundly different views on inter¬ 
national politics entertained by these States; they ho|K*d that 
when England had seen the impossibility of such an enterprise 
.she would approach Germany afresh and then be ready to accept 
her condiiions. This misapprehension of the actual situation 
shows that they lacked that eye for the true relative relations of 
the different Powem which is so absolutely essential for any sue- 
cessful policy. 

BQlow and the Morocco Question (1905).—^Even after the 
failure of the negotiations for an Anglo-German alliance and the 
conclusion of the treaty between England and France in the 
spring of I904, defining their respective spheres of influence in 


Africa, the situation for Germany was not so untavourable us it 
was ten years later. Relations between Englaiul and Fmnee were 
still far from dose, and acute ditierences still existed between 
England and Russia. It was only Germany's atiilude during the 
first Morocco crisis of 1005 that altered the situation to her dis¬ 
advantage. Fnder the above-mentioned Franeo-Brilish agrte- 
ment, Morocco had been assigned to the French spliere of inllu- 
ence and Ibe French began immediately to pave the way tor the 
gradual subjection of Morocco to their suzerainty. ;\s ihis grew 
more and more ap\)arenl during the fust mouths ot 1905 Bulow 
determined to intervene. The decisive advice again came irom 
Baron von Holstein. In his o\)iniou, Germany, in the interests of 
her international prestige, .should not permit thi‘ partition of hith¬ 
erto independent territories between the oilur colonial Powers 
without receiving compensation. Biilow, who but a short time 
before had declared that Germany had no ixilitical interests of 
her own in Morocco, let himself he per.suadeil by Holstein to op- 
po.se France’s action. The moment seemed proiiitious; the out¬ 
break of the Rus.so-Japanese War in the Far East had wholly en¬ 
gaged the forces of France's ally, Russia, for a iDusiderable lime, 
and (he dome.slic situation in France at the moment was ex¬ 
tremely difficult. Bulow persuaded the emjieror to lam! in Tan¬ 
gier in April 1905 in the course of his Mediterraiuan cruise and 
(here to declare in an address to (he rejire.sentativi's of the Sultan 
of Morocco that he looked on Morocco as an entirely imlepeiKlcnt 
country, in which no European ])ower enjoyetl-special rights of 
any sort. The emperor only took this step with gn'al reludami', 
and afterwards repetitedly declared that he had done so only at 
Billow’s urgent desire. 

The first result of this step was that France ajiproached Ger¬ 
many with a request to formulate her couriler-dcmaiKl.s in return 
for leaving Morocco to Frame. It is doubtful whether an agree¬ 
ment could have been reai bed on this ba.sis. Germany, howevi-r, 
was not so much interested in herself amiuiring a part of Morocco 
or compensation in the I'Veruh cdlonial area, as in preventing 
France from effecting this increase of hiT .African possessions. 
Billow therefore refused to negotiate on this basis and deniamled 
the di.smi.ssal of Deicasse, the Ireiirh foreign minister, who was 
lUpposed to be particularly anii-German, and also the convocation 
of an international confereme to n.-gulale the Moroccan (juestiun 
on the basis of political independeiue for Morocco and eompii-lc 
equality of footing in economic matters for all European I’owcrs. 
France agreed to these demands with the greatest reluctance and 
felt herself deeply humiliated. These incidents also further dam¬ 
aged Germany’s relations with England. England fell bound, 
having expressly recognized Moroc co as within the French sphere 
of influence', to support Fratue .should she become involved in a 
conflict with Germany tiver this question, Although no definite 
offer of military assistance was made by F.ngland at that lime, it 
can hardly be doubled that England would have taken I'rame’si 
side had war broken out (hen. And as it was probal)ie that similar 
conflicts would again arise over the Moroccan (juestion. it was 
agreed, on the initiative of the I’rench Goverhment, that repre¬ 
sentatives of the British and French military and naval general 
staffs should meet and di.scu.ss methods of co-operation between 
the two I’owers in the event of a possible conflict with (h'rniany. 
The result was that, although no treaty change was made, (he 
ties between the two western Towers were drawn much closer 
than previously. 

The conference met in Algeciras at the beginning of luot) but 
took quite a different course from that expected by Biilowr With 
(he helj> of England and Russia, France .secured the grant to her¬ 
self of extensive privileges both in the organizatian of (he Moroc¬ 
can police and in financial and economic respects in (he territory 
in question, although the nominal independence of Morocco was 
upheld. Germany was obliged to accept these resolutions, unless 
she were willing to accept the sole blame in the eyes of Europe 
for a breakdown of the conference, with all the disastrous conse¬ 
quences to which this might have given ri.se. The grave failure 
of the German policy led to the dismissal of Baron Holstein; he 
remained, however, in close relations with Biilow, who often 
consulted him. 
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Bulow and the Treaty of Bjdrko (1905). —^While the Mo¬ 
rocco ncgotialioii.H were still in progress, the great war in the Far 
F.ast had come to an end. Rus.sia had been tomidetely defeated. 
When the Tsar met Frnperor William II. in [ inland in July 1905, 
he was .so broken down by this failure that he agreed to a pro- 
I)Osal of the (ierrnan emperor which h<' had rejected, on the advice 
of hi.s ministers, in the. j)revious aufunin. The Ciennan em[jeror 
felt I ha I the victory of the Jafianese who w(-re ICngland’s al!i(cs, 
had increased th<‘ power of (dreat Hritain to s\i( h an extent as to 
neres.sitafe a rordilion of all gr'al I'owers on the continent of 
Icurojie against her, d'he idea of sm h a continental league had 
been broadied by him before and, strangely enougli, had been ap¬ 
proved by billow. It is h.iial to see how it could have been ef- 
lecled, in view of the existing letiann Iretween (iermany and 
Frame. Starling with this ide.:i, llie emperor laid a draft Inaaty 
before the 'I's.ir in Hjorloi w!ii(h proeided as a tirst stej) for a 
(lose oflensiee and dcfen.sive alliime helwcen tlf'rmany and 
Kiisda, the I'sar undiTtaking further to attempt to persuade 
I'fame to adheic to this alliamn. Ibilow agree(I with this move of 
the (‘inperor’s and liad even 1 lan.sinitIrd to him by W’ire the text 
of (hr iir.sl propKsrd dialt. .After the 'I'sar Iiad signed the treaty, 
liowec'cr, Ilnlow tilili/.ed I lie pretext that the eniin-ror h id changed 
a few words in the text (ransrnilleil lo him to di'clare that he 
loiild no longer avaime la spoiisihility for the (onduct of (lerman 
policy il the ciijpcror took dm i.sions in im])or(an( questions with¬ 
out previously lona/lfi.ng him. '/'fie emperor, who looked on (he 
fact (hat lie had persuaded the 'J'sar lo sign the treaty of 
Hjorki) as a great sm ( e.ss and a great personal achievement of 
his own, was ahsolijtely di.scom cried bs' Ibilow's totally uncx- 
[xapal (Ineat of ri'signation He begged him to remain in oiTice 
and not to desert him. Ihilinv remained, alter exacting from the 
enijieror a proiiii.'-r to lal:e no important poliliial decision in 
(he future without lonsulting him. 

'I'he treaty of Hjorko il.self remained without serious con.se- 
(juemes, biiause the 'I'sar, when enlightened by his mini.slers on 
his return lo St. relershmg as to the extent of the obligations he 
had undertaken, relii^eil to a( knowledge it as binding. Vet this 
im ideni li.id its importame as tasting a viviti light on Billow’s 
relations with the emperor. In (he lirst years of his chancellor- 
ship, Billow liad otleii h.nl to teinpori.e'; but now he obviously 
lelt that (he time was tome w!nn he would he able lo restrict the 
emperot 's inlliiem c in polilits wiiliin much n.irrower limits. He 
took adcantagr of an im iden!, uniniporlaiit in itself, lo raise the 
(juest ion of ( onhdem e and demand an assnram e from the erntwror. 
The siKiess wlmh he h id sunaa! hs' lhisa<tion was, however, only 
leiniioraiy. In reality, his posilion alter this incident was loss 
sale than belore The emperor, who had hitherto felt a personal 
alta.(hmenl to this alw.iys pleasant inanneied and (on the sur¬ 
tax e) va ry at t ommod.it ing ihplomal, now began to look on him 
as a siarel enemv ol his imperid aiilltorily and to turn away 
tiom him in Ins lie.irt 

.Alter llie failure of the lontimntal league, it was no longer 
possihh' to previ'iit Riissi.i (rum beunning a party to the Anglo- 
I rriiih entente. Defeattai in Asia. Ku.ssia w.is in any ca.se obliged 
lo give ni> her hopes of evtemling her jiovver in North (’hina and 
t'ential Asia; this left the w.iy clear lor an understanding with 
Fnglantl and a delimit.ilion ol the riv.il spheres of intluence in 
Asia This was elftatial by the treaty of Aug. 31, 1907. From 
this time on the ( onibin.it ion of I'r.ime, Fngl.md and Russia in a 
closelv-allied group of I’owans was (ctm])lete, while through the 
Anglo-Jap.im se alh.ime (he group enjovaal further speci.il sui>port 
outside Fairope, 

Biilovv followed this development with the grave.st concern. He 
saw that this <hvision of Furope into two groups of Powers, the 
Entente on the one hind, (he 'I'lifile Alliame on the other, in¬ 
volved a grave danger for the peace oi the world, since any con- 
llict between two memln'is of the grou[) must liravv in their allies, 
and might easily di'velop into a trial (*f strength between the rival 
coalitions He had already clis<ussed the danger of an encirclc- 
nient of (lennany in his speeih lu-fore the Reich.siag on Nov. 5, 
igo6 Events were soon to ociur wliiih c.ist a vivid light on the 
dirtuulties of the new situation. 


Bulow and Russia; Balkan Questions.— After abandoning 
her policy of expansion in the P'ar East, Russia again devoted more 
interest than had been the case for some decades to Balkan prob¬ 
lems. In particular, she encouraged Serbia s efforts to found a 
great southern Slav State to embrace Bosnia and the Her/.egovdnn. 
As these ambitions could not be realized without a conilict w'ith 
Austria, new' and grave complications were to be foreseen here. 
The outbreak of the conflict was acc(deratcd by the Young Turk 
revolution in the summer of 1908, which threatened to shatter 
the whole frame-work of the Ottoman empire. The yjrince of Bul¬ 
garia took advantage of this opportunity to repudiate the suzer¬ 
ainty of Turkey and declare himself inde[)cndent, and at the same 
lime. Austria formally incorporated Bosnia and the Herzegovina 
into her dominions, these two provinces having jireviously been 
legally j)arl of the Ottoman empire, occupied by Austria in vir¬ 
tue of the decisions of the (Congress of Berlin. 'These (wo events 
aroused the most violent excitement in Serbia, and for a time it 
looked as though it would come to war betw'een Austria and 
Serbia. As Russia felt that her prestige among the Balkan peo¬ 
ples obliged her to sigjport the cause of Serbia, the crisis might 
easily hav'e led to a (ontlict between Austria and Russia, which 
would most probably hav'c* resulted in war between the 'Trijile 
Entente and the 'Triple Alliance. If this was avertt'd, it was due 
solely to the fact that Russia, after her severe defeat in the Ear 
Ea.sl, conihincd with (he internal unrest w’hich had follow'ed it, 
was not ready for war at that moment. Biilow gave (he Ru.s.sian 
(iovernment dearly to understand that Germany would throw 
her whole forces on the side of Austria if such a war broke out, 
and summoned Russia to rcTognize W'i(hout reserwdion Austria's 
annexation of Bosnia. Rus.sia wa.s forced (0 give the required 
dedaration, but felt the humiliation deeply, and w'as much of- 
b'luK'd by (he interference of the German (dovernmenl. It would 
indeed have been wiser to leave Russia to line! out for herself an 
accefitable form of withdrawal, since in any case she would have 
had to withdraw. As it was, the Russian Government was able 
to advance the pretext to the world at largo that they had to sub¬ 
mit to the (German group. 'Thus, although this crisis ended with 
an apparent victory for Germany and Austria, it made the gen¬ 
eral situation still more acute and brought grist to the mills of 
the growing anti-German party in Russia. During this Balkan 
crisis, when there seemed a clanger of a European war, the em- 
pcrtjr insisted that at least the points of friction with Erance 
should be reduced to a minimum. Largely at his wish, Biilow con¬ 
sented to conclude a new Morocco agreement with Erance on 
Ed). (), 1909. ex|)ressly recognizing France’s political rights in 
Morcxco. (.)ne may. indeed, doubt whether this concession would 
have kept France from intervention if war had broken out at 
the lime. 

Biilow and England. — Biilow was (juite aware that the situa¬ 
tion would become extremely dangerous as soon as Russia had 
recovered from the consequences of her defeat and he.cl regained 
sutViiient strength to participate in a war. He therefore consid- 
(‘recl his most important task to be the re-establishment of better 
relations with lingland. Meanwhile, however, the e.\j)ansi()n of 
the German navy according to Admiral Tiri)itz's programme had 
begun, and had awakened much concern in England. As England 
had, in 1906, introduced a new type of battleship far superior in 
lighting force to any earlier models, all old ships seemed to have 
lost their value, and the lighting force of a lleet now depended, 
apparently, solely on its strength in these new great battleships. 
The superiority of Great Britain’s fighting fleet, hitherto unques¬ 
tioned, thus became doubtful: her lead over the other Powers in 
the construction of these new baltleshijis being comparatively 
small. She feared that if Germany expanded her fleet according 
to I'irpitz’s programme she would in a few years have a fleet al¬ 
most as large as the British, unless Britain made enormous efforts 
to i“.\pand her own fleet much more quickly than had been in¬ 
tended. These considerations were responsible for several sugges¬ 
tions from British quarters that Britain and Germany might 
jMissibly be able to reach an understanding on the number of 
ijatileships to be built by each State during the course of the next 
few years. 
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A great difference of opinion soon arose on this question be¬ 
tween the emperor and Tirpitz on the one hand and Billow on the 
other. The emperor and Tirpitz held that Germany’s naval . 
armaments must be determined exrludvely by her own needs and 1 
interests, and that any interference by foreign Powers in these j 
questions should be categorically repudiated. Billow, on (he other I 
hand, was inclined to accept an arrangement such as that sug¬ 
gested and in certain circumstances to modify the German navy 
law, conditional on a political rapprochement between Great 
Britain and Germany, to be e.xpressed in a treaty guaranteeing to 
Germany Britain's neutrality in ca.se of a war with France. A 
very violent dis\)ute took place between Billow and the ein- i 
peror, who sent word to the chancellor that he must resign office 1 
unless he declared openly for the principle that no modification ' 
of the German naval programme was admissible in any circum¬ 
stances. Billow hesitated to insist on his opinion, in view of the 
possible consequences, preferring to make a declaration satisfac¬ 
tory to the emperor, but indubitably not in full accordance with 
his own views. Hireby he pul himself in a false position. The 
desire to e.xtrieate him.seJf was perhajis not without its effect in 
the event which followed immediately afterwards and caused the 
greatest sensation throughout the world. ' 

Bulow and the “Daily Telegraph” Interview (19081.— 
On Oct. 27, 190S, the Daily Telegraph printed an interview by 
Col Stuart Worseley with the emiieror, secured during the latter’s 
recent visit to England. According to the paper, the emperor had 
laid especial stress on his friendly feelings towards England; and 
ami.)ng the vaiious proofs which he adtluced, he include(l the ad- 
sice which he had given during the Boer War. It might a[)f)ear 
as though he wished to arouse the im[)ression that it was only 
by following this adviie that Great Britain had larried the w.ir 
to a successful close. The manuscript of this article W'as sub¬ 
mitted by its author before j)ublication to (he emperor, and by 
him to the German foreign ofiite for ajiproval. The chancellor 
was away at Norderney, and it was forwarded t)n to him, but by 
an oversight (as he afterwards declared) he failed to'rrad it; 

(onsequciitly no objections were raised, and it was allowed to 
api)ear. As its appearance ev<jked great indignation in England, 
the question as to the ri‘sponsil)ility for allowing the interview (o 
be published was raised in Germany. A (juestion was asked in the 
Reichstag, and in the ensuing debate violent allacks were made 
on the emperor for his personal interference in politics. Billow 
excused his conduct as stated above, i)ut at the same lime ten¬ 
dered his resignation, vdiich he withdrew only after the emperor 
had rcpeatc'd his promise not to take any stei> of political im¬ 
portance without the chancellor’s advice. The emperor always 
ijeliec'ed that Bulow had actually read (he article and allowed it 
to be i)uljlished with the deliberate intention of exploiting the 
public excitement, whic h he foresaw, to put pressure on his master, 
whom lie had attempted by this means to force info suhmi.ssion. 

At all events, after this incident Billow felt his position secure 
enough to join issue* with Tirpitz on the nav'al iirogramme 
and relations with England. On Nov. 30, ic)o8, he asked Tirpitz 
officially whether he considered Germany’s defensive prepara¬ 
tions against possible attack from Great Britain to be sufficient. 
Tirpitz re[)iic'd that they were not, and that was his very reason 
for considering the construction of as strong a navy as possible to 
be indispensable. He added that he could not take the responsi¬ 
bility for retarding the programme, and must offer his resigna¬ 
tion wcue this atteiniiled. Billow again abandoned the execution 
of his idea, partly perhaps because the reports from the German 
ambassador in London had not given him sufficient assurance that 
Britain w’ould accord the desired political rapprochement in return 
for a modification of the German naval programme. Neverthe¬ 
less, he never abandoned the idea of bringing about such a rap¬ 
prochement so long as he remained chancellor; it is impossible 
to say whether he would have come nearer than his successor to 
its practical realization had he remained longer in office. 

Domestic Politics.—In domestic politics Biilow was deficient 
in exact knowledge on economic questions and of the individual 
branches of the administration. He was mainly interested in for¬ 
eign policy; domestic questions he generally left to his colleagues. 


In this field there was only one broad principle which he 
attempted to establish. His latter years of office were notable for 
his effort to bring about a new and permanent grouping of the 
partie.s. The steadily increa.sing hostility between the social demo¬ 
crats on the one hand and the parties of the right (conservatives 
and national liberals) on the other, had in recent years resulted 
in giving increasing influence to the catholic party of the centre 
The centre took advantage of this position to sell its consent to 
the Government’s various measures in return for concessions in 
ecclesiastical or educational questions, or jvrsonal advantages 
Biilow had long chafed ur ler this situation When the centre de¬ 
feated the Government’s budget for colonial develo[)menl in the 
winter of iqoG-;, because in its opinion ratholic interests were 
not .‘iulliciently con.sidered in colonial policy. Billow dissolved thi 
Reidistag. The composition of the new Reichstag after the elec¬ 
tions enabled him to unite all elements outside the centre and the 
social democrats in a coalition. This “Biilow bloc," as it w'as 
commonly called, included nut only the old cartel parties of Bis¬ 
marck’s day (the conservatives and national liberals) but also 
(he left-wing liberals and democrats united in the progressixa- peo¬ 
ple’s party. Biilow hoped to find in this coalition a finn su\)port 
I for bis whole policy. This hope proved, however, delusive. The 
im ompatUiiUty of views between the right and left wings of the 
bloc was much too great; this was a\)pavent lor exan\\>\e, in the 
dillt'rent altitude of the conservatives and the \)rogressives 
towards the question of the extension of the Prussian franchise 
As Biilow hiin.self had no definite programme in domestic ])olicy 
on W'hich to unite (he parties of his bloc this loose coalition was 
in (Linger of breaking up e\ery moment, and incessant wearisome 
negotiations were neces.sary to keej.) it (og(‘ther after a fashion. 
It finally broke up oxer (he (juestion of fiscal reform, 

Resignation.—The Budget brought in by the Government in 
igoq included, he.sides a numlier of indirect taxes, an inijierial 
succession duty. The conservatives dechired against (he latter, 
while the libenils objected to some of the indirect (axes, Biilow 
informed (he eonserrafives (hat he would resigii if they threw out 
the budget, and broke up the bloc by rejecting the succession 
duty. 'I’hey rejected it none the less, and Billow handed in his 
resignation, whi( h was aecejiled by the emperor on July 14, 1009. 
William 11 . s eonfidenci' in Billow had long been shaken, and he 
w’.'is not sorry to see him lea\(* otTue Billow himself felt it im¬ 
possible to remain chaneellor if he could reckon neither on the 
monarch’s confidence nor on a si'cure majority in the Reichstag. 
Billow’s public career seemed al an end. He retired altogether 
into jirivate life, and never expressed an opinion in jiublic re¬ 
garding current political (luestioris. He departed from this rule 
onl\’ once when the' publishers of Dout.uhland untcr Kahcr Wil¬ 
helm lJ ,i compilation b>' various hands, to be ])ublishi-d in com¬ 
memoration of the 25th year of William II.'s reign, asked him to 
write (he arcount of foreign policy for (his hook. This he did, 
afterwards reprinting his contribution in book form uiuh'r the 
title Deutsche Politih. In it he* conicrned himself chiefly with 
justifying his own conduct of foreign policy, but w'as of lourse 
obliged to speak with great reserve, as all diplomatic details of 
the i»eriod under review wrre still kejit strictly secret. His ac¬ 
count therefore contributes but little to our real knowledge of 
events. 

The War. —Quite unexpei tedly, Prince Billow Was brought 
into public life once more on the outbreak of the World War. 
Italy preserved neutrality in the summer of 1914. Although not 
recognizing any obligation under the terms of the Triple Alli¬ 
ance to join Germany and Austria, neither did she immediately 
make common cause with the Entente. As the Germ,in Govern¬ 
ment was always obliged to reckon with the possibility that she 
would yet do so, it determined to beg Prince Billow to take over 
the post of German ambassador in Rome, which he had already 
held once, and attempt to bring over Italy nfti’r all to the side 
of the Central Powers. Billow went to Rome in Dec. 1914 He 
hoped to persuade Austria lo agree to cede the Trentino to Italy, 
and thus prevent Italy from joining the enemy camp. It took 
long, however, to persuade the Austrian statesmen to consent to 
this concession: and when they did so, at last, it was too late. 
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impression was prevalent in Rome that Austria, under pres¬ 
sure I'roni (Germany, would in her hour of need give the promise 
hut would iriaki' (Ufiitultic^i about fuJhIling it after the Central 
f'uwers had proved A'ic torious. In spite of all his efforts. Prince 
pillow was Liiuihlc to dispel Italy's mistrust of the sincerity of Aus¬ 
trian policy, or to prevent her entering the ranks of Austria’s 
and Germany’s enemies in May 1915. He probably doubted from 
the first whet her anything could tie aihieved in Koine, but thought 
it his duty n()t to refuse his services for the last attempt. 

After the War. —After the summer of 1915 Prince liulow lived 
in tjuiet retirenient, mostly in Klein-I lotlbek; his public utter¬ 
ances were very few indeed, d’he most inlere.‘'ting of them was his 
letter to tin; editor of the IhimJntripr Frrmdrnblatt, printed in 
that journal on Aug. 4, 1919. Here Hulow expressed hi.s view.s on 
the policy of his successor, iiethmann-HolIweg, and on the events 
which led uji to the WoMcl War. He was concerned particularly 
to defend himself against the statement made by Iiethmann- 
HolIweg in hi.s recolliclion.s that the international situation in the 
summer of 1909. when he auccixded Bulow, was already so in¬ 
volved that no issue could be found, and that the World War 
had Ihu.s really been already inevitable. Bulow protested, ami 
cert.'iinly rightly, against this “theory of fatality,’’ as he called it. 
It is, however, umleniable that Prince Billow’s policy was largely 
resjMinsible for Irringing alanrl the ditfn ull .situation in which Ger¬ 
many found herself in the (let ade preceding the World War. He 
died at Rome on OcL 28, 1929. 

Hinr roorcM’UY.—Ik*rnhurd von Biilow', Peutsdir Politik, Eng. trans. 
(lyiO); M. A. lawc-nz, Jmprrial Cermany (I'pC); Purrt Bulows 
Rrdrn, ed, J. Penzler aiici O, Hiitzch (1007-10); "Sarnmlung der 
diplomatise lien Akfcm clr\ .\us\variigcn Amtes in Dir 

(ir(>s\e I'olilik drr Euro piiiu hen Kahincltr, ed. J. Lipsiu'^, A. Mendcls- 
sohn-Haitholdy, and P. Thimnie (i<}J 4-2S) ; A. 'Jardicu, Ia Prince dc 
liulow (njOi))', S. Mill)/, Von liisnuin k hh liulow (tCjiw); tl. von 
Kevenllow, Ihutohland\ Politik (io<.^); W. 

Spic kcrnagel, Eiirst Hulow (lo-’t) ; J. Haller, Pic Aeru Hiilow (1022); 
E. Brandenhiirg, ]'on Hismnrik ://ni ll’rllkrieyr, 2od rd. I i<i2ft, Eng. 
edit. ). (E. Bka.) 

BOLOW, BERNHARD ERNST vu.s (I'ls-isrm, Dan- 

ish and German .statesman, was (he .son of .Adolf von Bulow, a 
Danish oflicial, and was fiorn at f'ismtir, Hulsiein, on Aug. 2. 
1.S15. He .studied law' at Berlin, Gottingen and Kic;l, and began 
his iKililical cari'c-r in the- ser\ice. of Denmark, in the chancery 
of Schleswig-Hol.stein-Lauenburg at ('oijenhagen, and afterwards 
in the foreign oflice. In JS4: he: became councillor of legalicjn. and 
in 1847 Dani.sh iloir^r d'a^aircs in the Han.se towns, lu 1S50 he 
was sent to represent the duchies of Schleswig and Holstein at 
the re.siored federal diet of Frankfort. Here he came into intimate 
touch vviih Bi.smarck, who admirc'd his statesmanlike handling of 
tin: growing complications of the Schlccswig-Holstein Question. 
With the raeJiud '‘Fider-Dane’’ p.irty he was utterly out of sym¬ 
pathy; and whi rr, in rSt'j, this party g.iined (he upper hand, he 
was recalled from I rankfort. He now entered the .service of the 
grand duke of Mc'cklenburg-Strelit/, and remairrt'd at the head of 
tin* grand-ducal governmerrt until iSO;, whcui he became pleni¬ 
potentiary for the two Mecklenburg duchies in the council of the 
German (.amfederntion ( Bundesrat ), where he defended the me¬ 
diaeval constitution of the duchies against Liberal attacks. In 1S73 
Bismarck pi^rsuaded him to entc’r the' service of Prussia as secre¬ 
tary of state, for foreign affairs. In 1.875 he was appointed Prus¬ 
sian plenipotentiary in the Bundesrat; in 1H77 he became Bis¬ 
marck’s lieutenant in the secretarysliij) for foreign affairs of the 
Empire; and in 1S7S he was. with Bismarck and Hohenlohc, 
Prussian plenipotentiary at the congress of Berlin. He died at 
Frankfort on Oci 20. 1.879. Of his six sons the eldest, Bernhard 
Heinrich Karl tut abo\e), became ch.mcellor of the Empire. 

BULOW, DIETRICH HEINRICH, Fkeiiiefr von (1757-* 
1807), I’russian soldier and military writer, and brother of Gen¬ 
eral Count F. W. Bulow; entered the Prussian army in 1773 and 
remained in the service fcir 10 years. He wrote Giist dcs yeueren 
Krieissvxtems (Hamburg. 1700; revised ed, 1805) and Der 
Feldzitii iHoo (iSoi), Lehrsdtze des Neneren Kriefts (1805). Ge- 
ichkkte des Prmzen Heinrich von Preussen (1805), Neue. Taktik 
der Neuern wiV jie wn soUte (1805), and Dor Feldzug 1805 


(1806). Fie also edited, with G. H. von Behrenhorst (1733-1814) 
and othc.rs, Annahot des Krieges (1806). These brilliant but un¬ 
orthodox works, distinguished by an open contempt of the Prus¬ 
sian system, cosmopolitanism hardly to be distinguished from 
high trea.son, and the mordant sarcasm of a disappointed man, 
brought upon Biilow the enmity of the official classes and of the 
(Jovernment. He was arrested as insane, but medical examination 
proved him sane and he was then lodged as a prisoner in Col- 
berg, where he was harshly (related, though Gneisenau obtained 
some mitigation of his conditiem. Thence he passed into Russian 
hand.s and died in prison at Riga in 1807. proliably as a result of 
ill-treatment, 

Bulow has often been styled the “father of Modern tactics.” 
His early training had shown him merely the pedantic viimitmc of 
1’rec.iorick‘s methods, and, in the absence of any troops capable 
of illustrating the real linear tactics, he bec.mie an enthusiastic 
supporter of the methods, which (more of necessity than from 
judgment) the French revolutionary generals had adopted, of 
fighting in small columns covered by skirmishers. Hatties, he 
maintained, were won by skirmi.shcrs. “We must organize dis¬ 
order,” he said; indeed, every argument of writers of the modern 
“extended order” school is to be found mutatis mutandis in Biilow, 
whose system accjuired great prominence in view of the mechan¬ 
ical improvements in armament. But his tactics, like hi.s strategy, 
were vitiated by his absence of “friction,’’ and their dependence 
on the realization of an unattainable standard of bravery. 

See von Voss, //. von Biilow (Kciln. j8oo) ; P. von Biilow, Eamilien- 
tnah der v. Bulow (1.S50) ; Ed. von Biilow, Aus dem Leben Pietrichs 
V . Biilow, also Vermischte Srhrijten aus dem Nuchlnss von Behren¬ 
horst (184 s); Ed. von Biilow and von Riistow, Militarise he und 
vermischte S< Itriften von Heinrich Dietrich v. Biilow (1H53). 

BULOW, FRIEDRICH WILHELM, Frmhekr von, 
count of Dennewilz (1755-1816), Prussian general, was born on 
Feb. 10, 1755, at Falkentierg in the Altmark; he was (ho elder 
brother of D. H. Biilow (q.v.). He entered the Prussian army in 
1768. In 1792 he was made military instructor to the young prim e 
Louis F'>rdinand, and accompanied the prince in the campaigns 
of 1792-93-1)4 on the Rhine. The disasters of the campaign 
against Napoleon in 1806 aroused his energies. Fie did excellent 
service under Lestocej's command in the latter part of the war, 
was wounded in action, and finally designated for a brigade com¬ 
mand in Bluchcr’s force. He was governor-gcmer.d of Fkist and 
West Prussia in 1812, and defended the marches in 1813, fought 
at Mdckern, took Halle, and defended Berlin against Oudinot by 
his victory at Liickau. In the summer of 1813 he wa.s placed 
under the command of Bernadotte, crown prince of Sweden, 
Biilow commanded a corp.s in the battle of Grossbeeren, defeated 
Ney at Dennew’itz, idaye.d a part in tht' overthrow of Napoleon 
at Leipzig, and was then entrusted with the task of exacting the 
French from Holland and Belgium. He won a signal victory 
at Hoogstraate.n, and in the campaign of 18x4 he invaded France 
from the north-west, joined Bliicher, and took part in the brilliant 
victory of Laon in March. He was next made general of infantry 
and received the title of Count Biilow von Dennewitz. In the 
.short peace of 1814-15 he was at Keinigsherg as commander-in- 
chief in Prussia proper. He was soon called to the field again, and 
in the W’aterloo campaign commanded the IV. corps of Bliicher’s 
army. He was not present at Ligny, but his corps headed the 
dank attack upon Napoleon at Waterloo, and bore the heaviest 
part in the fighting of the Prussian troops. He took part in the 
invasion of France, but died suddenly on Feb. 25, 1S16, a month 
after his return to the Kbnigsberg command. 

See General Graf Biilow von Dennewitz, id 1^-14 (Leipzig, 1R43) ; 
Varnhagen von En.sc, Leben des G. Grafcn B. von D. (Berlin, 1854) ; 
Biographic, vol. iii, (Leipzig, 1876), und “Behrenhorst und Biilow’’ 
(Ifistorisrhe Zeitsrhrift, 18M, xi.) ; Ma.x Jahn^. Geschirhte der Kriegs- 
xvissenschaften, vol. hi., pp. 2133-2145 (Munich, i8qi); General von 
Kiunmercr (transl. Donat), Development of Strategical Science (1905), 
BULOW, HANS VON (1830-1894). German pianist and 
conductor, was born at Dresden on Jan. 8, 1830, the son of Eduard 
von Biilow (1803-1858), a well-known author. He received his 
first lessons in pianoforte-playing from Fricderich Wieck. the 
father of Clara Schumann, but there W'as no intention of hi* 
adopting music as a profession, and in due course he became a 
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law student at Leipzig, though he continued his musical studies, i 
working at counterpoint under Moritz Hauptmann. In 1S48 he 
was already an enthusiast for Wagner’s work, and in 184Q was 
contributing to the Abcndpost in Berlin (where he was continuing 
his legal studies) articles in support of his music and that of Liszt. 
In the years 1850-51 he studied in Zurich the art of conduct¬ 
ing under W’agner himself. He then returned to Weimar to work 
at the pianoforte under Liszt, of whose style and school of play¬ 
ing he became in due course one of the leading exponents. In 
1857 he married Liszt’s brilliant daughter, Co.sima. In the mean¬ 
time, after two years at Weimar, he began to play in the chief 
musical centres in Central Europe. He then spent nine years 
(1855-04) in Berlin as professor of pianoforte playing at the 
Stern conservatorium, working also as a conductor and writing on 
mu.sical subjects. In 1804, Wagner heliied him to secure the po¬ 
sitions of 11 of kapellmeister to Louis II. of Bavaria and director of 
(he royal school of miesic at Munich. There he conducted the 
historic first performances of Tristan and the Meistcrsinger. His 
intimacy with Wagner was now broken by the desertion of his 
wife Cosima, who left him to marry the composer, but his ad¬ 
miration and enthusiasm for Wagner’s work remained unchanged 
in spite of the severance of their personal relations. After a long 
concert tour. Biilow settled as conductor at Hanover (1877- 
80j, and then at Meiningcn (1880-85). At Meiningcn, where 
he made the orchestra one of the tir.st in Europe, he married, in 
1SS2, Marie Schanzer. From 1SS5 onwards he conducted in many 
centres in Russia, in Germany, and in England, and gave classes 
in pianoforte-playing at the Raff con.servatorium in Frankfurt 
and the Klindworth school in Berlin. He went to live in Ham¬ 
burg in t888 , though he still conducted the Philharmonic con¬ 
certs in Berlin, and that year he made his last appearance in 
England. He died in Cairo on Feb. 13, 1804. 

Biilow wa.s a great arti.st, with complete intellectual mastery of 
the music he played or conducted. As a conductor he was per- 
hai)S greatest in Beethoven, but he was also a great exponent of 
fonlernijornry mii.sic, of Wagner, Liszt, Tchaikov.ski and Brahm.s. 
He had a remarkable music.il memory, and had by heart prac¬ 
tically all the pianoforte works of the great composers. His 
mastery of the content of the works of the masters made his 
editions, especially of the pianoforte works of Beethoven, of great 
value to students, though they have been criticized by some in 
respect of their arbitrariness and even inaccuracy. His own music 
has not lived, but among his more ambitious productions may be 
mentioned an orchestral work Nirwana, incidental music to Julius 
Caesar, and Vicr Charakterstikke fur Orchester. 

Bini.ioGRAPUY. — Brirfe Biiloivs und ausge.ivhhlle Schriften (vols. i. 
and ii. wen- translated into English by Constance Bachc) ; see mono¬ 
graphs by A. Steiner (i<jo6), H. Ricmann (1908), and R. du Moulin- 
Eckart (i9:;j). 

BULOW, KARL vo.\ (1846-19:1). German soldier, was 
born in Berlin March 24, 1846. Commissioned to the 2nd Guards 
regiment in 1864, he servccl in the campaign of 1806 and the 
Franco-Prussian War of 1870. After a distinguished career, he 
was placed in charge of the II. Army on the outbreak of the 
World War, and was at the head of the invasion of Belgium. 
During the subsequent advance into France, von Kluck’s I. 
Army was also placed under his direction, a faulty arrangement 
soon abandoned, but not replaced by effective control from Ger¬ 
man headquarters. From this time the two armies were re¬ 
peatedly taking divergent action, a confusion which ended in 
the retreat from the Marne. The responsibility for this strategical 
disa.ster was the subject of acute controversy, and public opinion 
in Germany was induced to fix the blame on von Biilow. But 
the view of the Supreme Army Command was shown by their 
placing von Kluck on the retired list and promoting von Biilow 
to field-marshal in Jan. 1915, and post-war knowledge has con¬ 
firmed this verdict. In June igi6 von Biilow was, at his own re¬ 
quest. placed on the retired list. He died in Berlin Aug. 31 1921. 

BULRUSH, a name given in England to Typha latifolia, 
the reed-mace or club-rush, a plant growing in lakes, by edges of 
rivers and .similar localities, with a creeping underground stem, 
narrow, nearly flat leaves, 3 to 6ft. long, arranged in opposite 


rows, and a tall stem ending in a cylindrical spike, half to one 
foot lung, of closely packed male (above) and fein.de (fielow) 
flowers. The familiar brown spike is a dense mass of minute one- 
seeded fruits, each on a lone hair-like stalk and covered with long 
downy hairs, which render the fruits very light and readily carried 
by the wind. The name bulrush is more correctly apidied to 
Scirpus lacustris, a member of a difterent family (Cyperaceae), a 
common plant in wet places, with tall spongy, usually lealless 
stems, bearing a tuft of rnany-tlowered spikelel.s. The steins are 
used for matting, etc. In the United States the name bulrush is 
commonly given to species of Scripus, especially .S', validus, while 
sfH’cics of Typha are usually called cal-tail. The bulrush of Scrii> 
ture, a.ssocialed with (he hiding of Moses, was Cyperus Papyrus, 
which was abundant in the Nile. 

BULSTRODE, SIR RICHARD (1610-1711) English 

author and soldier, is chiefly known by his Memoirs and Refiec- 
tions upon the Reipi and Government of Rin^ Charles /. and Kint^ 
Charles II., published in 1721 after his death. He also wrote Life 
of James 11 . and Original Letters written to the Earl of ArUui’Jon 
(1712). 

His setond son, WniirLocKF, Bulstrode (1650-17:4). imb- 
lished A Discourse of Natural Philosophy, and was a prominent 
I*roteslant controversialist. 

BULWARK, a barricade of beams, earth, etc, (ixissibly from 
bole, a tree-trunk, and werk, work; Ger. Jiollwerk), a work in 
15th and loth century fortifications designed to mount artillery 
(see BovU'.v.ard). 'I'he term is used of (he woodwork running 
round the ship above the level of the deck. l‘'iguratively it means 
anything serving as a ch-fence. 

BUMBLEBEE or HUMBLEBEE, (he common name for 
bees ((/. V .), of the genus Bombiis, which have a thick hairy body, 
often banded with bright colours. There are numerous sju-iies. 
found generally throughout the world except the Australian ri-gion, 
where, however, they have bei n introdiued as Ihcir ]ires(‘iKe is 
nece.s.sary to fertilize .sodk- of tin- cultivated species of clover (.w’C 
SoervL iNsnrTs; HvMEMorrERA). 

BUMBOAT, a small boat which ranies vegetables, provi- 
.sion.s, etc., to .ships lying in fiorl or off the .shore. The word i.-- 
probably connected with (lie Dutch bumhoat or bnoniboot, a broad 
Dutch fishing-boat, the derivation of which is either from boom, 
cf. Ger, Baum, a tree, or from bon. a place in which fi.sh is kejit 
alive, and boot, a boat. It appears first in English in the Trinity 
HcHise by-laws of 1685 regulating the scavenging boats attending 
ships lying in the Thames. 

BUMBULUM, BOMBULUM or BUNIBULUM, a 

musical instrument described in an apocryjihal letter of Si 
Jerome to Dardanus. There is no evidence at all of such an 
instrument—described as consisting of an angular frame from 
which metal plales and .small bells depended—having ever existed. 
BUMPERS: .vee Bi efer, 

BUN, a small cake, usually sweet and round. Tn Scotland it is 
a rich spiced cake and in the north of Ireland a round loaf of 
ordin.ary bread. In the U.S.A., the word also means a “roll,” 
The derivation of the word has been much disputed. 

Like the Greeks, the Romans ate bread marked with a cross 
(possibly in allusion to the four quarters of the moon) at public 
sacrifices, .such bread being usually purchased at the doors of the 
temple and taken in with them—a custom alluded to by St Faui 
in I. Cor. x. 28. The cross-bread was eaten by (he pagan Saxons in 
honour of Eoster, their goddess of light. The Mexicans and Peru¬ 
vians had a similar custom. The custom, in fart, was {iractically 
universal, and the early Church adopted (he pagan practice, graft¬ 
ing it on to the Eucharist and so givdng us (he “hot-cro.-'S bun.” 

BUNA: w RvBBrii 

BUNBURY, HENRY WILLIAM ( 1750-1811), English 
caricaturist, second son of Sir William Bunbury, 5th baronet, of 
Mildcnhall, Suffolk, wa.s educated at Westminster School and St. 
Catharine’s Hall, Cambridge, and soon showed a talent for draw¬ 
ing, and especially for humorous subjects. Hi.s caricatures are as 
famous as those of his contemporaries Rowland.son and Gillray, 
good examples being his “Country Club” (1788), “Barber’s Shop” 
(1811) and “A Long Story” (1782). He was tolnnel of the West 
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Suffolk Militia, and was appointed equerry to the duke of York 
in 1787. 

His son Sir Hknry Eow akd Bunih rv, Bart. ( 1778-1860), wa 
a distinguished soldier, and rose to be a lieutenant-general; he was 
an active member of jiarliarnent, a pioneer of the volunteer move 
ment and the author of several hisujrital works of value, notably 
Narrative oj certain Fassancs in the lute umr with France (1852 ) 
valuable tor the liglit thrown on internal hi.'-tory just before thi 
Beninsulai W.ir. His second son, Sir Edwaru Hekhlrt Bi nbuk' 
(j8ir-05), also a mcmi)er of parliament, was well known as a 
geographer and archaeologist, and author of a Ilistitry of A^icien, 
Geoy/apliv (1879) and a Memoir (isG-S) of his father. 

BUNBURY, seaport and muui< if)al town (|)op. iq.Vw 5.140> 
situated on the .south-west coast of V\'e^.tern Australia 90 m. S. ol 
l-'remantl(; and 115 m, (by rail) from Berth. The climate i.^ 
equable and bracing (mean arm. temp.: 68''-54° F; av. ann 
rainfall: about 48 in., mainly in winter). J'he bay (Koombana) on 
which it staiifb is ojM'n to the sea and the? harbour is liable tc 
silting. A granite mole and a timber jetty afford 5.000 ft. berthing 
space witli railw.ay f;i<ililie.s and depths of 15-27 it. The hinter¬ 
land of Bunbury is noteil lor its timber (mainly jarrah). 'I'he sup- 
jilies of this are diminishing, but wheat, wool and fruit (mainly 
api)les) are growm, Bunbury is also an oullc't for a good deal of 
coal from the (’ollie held (40 m. by r.iil). It is the .seconrl jiort of 
VVe; 4 ern Australia and has a considerable, but lluctualing, export 
trade* in limber (about 150.000 tons per arm.), wheat, coal, wool 
and fruit amounting to aliout 280,000-290,000 tons (fj ,000,000- 
41,500,000) carric'd in about ^.'’o.ooo tons of shij)i)ing. 

BUNCOMBE or BUNKUM (from Buncombe county, N.C., 
r .‘s.A, I, a term used for insincere politic;il action or speaking to 
gain support or the favour of a constituency, and .so any humbug 
or clap-trap, 'rhe phrase "(0 talk for (or to) Buncombe” aro.se in 
1820, during the debate on the Missouri compromise in the U.S. 
Congress; (he member for the distriit cont.iining Buncombe 
(ounty (ciniVssed that his long and much interruplc*d speech was 
only made bc*cause his electors e.xicecled it, and that he was 
“speaking for Buncombe.” 

BUNCRANA, market lovvn and urban district of Co. Done- 
g.al, h.irc*, on the l.ondonderrc and bough Swilly railw.ic’. I’op. 

{ npd)) 2,,;(;5 There is a tiacie m agricultural produce*, a salmon 
lisherv, sea lislieries and a manulactute of linen, 'riic* town i^ 

11.inked cm the I'.ist and south by hills excec'ding 1,000 ft. The 
s(|uarc* kc*ep of an am ieiit castle reimiins. but the pre.sent, Buncrana 
c.isile i'. :i residence* eiectc*d in 1)17. 

BUNDABERG, n municipal town and river port of Cook 
count)', ()uc*ensland, Australia, 10 m. from the mouth of the rixer 
Burnett. I’op, ( lo.vC. 1 i-pih. It lies on both side's of the river, 
and comu*ction be(wi*(*n the* two jmrts is maintained by ro.id and 
railu.'iv bridges. d'he*re are saw-mills, brc'weries. brickfields and 
distillerie's in the* town, and numerous sugar factories in the 
vieinitv. I'he staple e.ximrls arc* sugar, golcic*n-svrup and timber. 

BUNDELKHAND, a tract of country in Centr.il India, 
lying betwec'n the I’nitc-d and the* Cc'iitral I’rovincc's. Historically 
it ineludes the Brili.sh districts of Hamirpur, Jalaun, Jhansi and 
Banda, which now compose the Jhansi division of (he United 
Pro\inc(*s, but politically it is restricted to a colleilion of Indian 
State's, under the* Bundelkhand age*ncy. There are nine States, 
the* most imi)ortant of which arc Orchha. I’.uma. S.imihar, Chark- 
haii, C'hh.itarinir, D.ilia, Bijiiwar anel .Ai.iigarh; there are also 
i.t sm.ill est.ilc's in the* agency, and a /lurc.mu (.-\lampur) belonging 
to Inelnre. .\ garrison of all arms is st.itioned at Nowgong. 

'I'he surface of the countr*)’ is une\en and hilly, except in the 
north-east part, which forms an irregular plain cut up by ravines. 
There are three ranges of hills, the Hindhachal, Panna and Bandt*r 
chains, the highest elc'c.ition not exceeding 2.000 feet. The coun¬ 
try is further diversified by isolated hills rising abruptly from a 
common level, and presenting from their sleep and nearly inac¬ 
cessible scarps eligible sites for castles and strongholds, whence 
the mountaineers of Bundelkhand ha\ t‘ freciueiUly set at defiance i 
the nu'-f powerful of the Indian St.iti's, The general slope of the i 
country is towards the north-e.isl. as indicated by the course of \ 
the rivers which traverse or bound the territory, and finally dis- ] 


charge themselves into the Jumna. The chief streams, enumer¬ 
ating them from the western boundary, are the Sind, Betwa, Ken, 
Baighin, Paisuni, Tons, Pahuj .and Dhasan. They flow in deep 
ravine-fringed channels and are of little use for irrigation; though 
the waters of the Betwa have been impounded for an important 
canal. The main sources of irrigation are numerous artificial 
lakes, formed centuries ago by throwing massive embankments 
across drainage lines. IMany of them, like Barwa Sagar near 
Jhansi, which is 2lm. in diameter, are set in surroundings of 
singular natural beauty, and enhance the picturesque variety of 
the Bundelkhand lanckscape. 

The peoifle are almost as picturesque* as thi'ir country. The 
true Bundc'la—the race which gives its name to the land—is gen¬ 
erally impovTrished and in debt; but he has an inextinguishable 
jiride in his descent ami a great aversion to hard work. In his 
raiment he displays an attractive sense of colour; and a touch of 
the swashbuckler is added to his mien by the velvet-she.ahed 
tahviir or other mediaeval weapon which he generally carrie.s 
about with him. He is a keen si)orl.sman, and the low jungle with 
whidi the country is (overed abounds in game, tiger, leopard, 
hyena, w'ild boar, nilgai and antelope. 

Diamonds are found over a considerable area of country, but 
partidilarly lu'ar Panna. The output in Akbar's timi* is said to 
h.ive lieen worth X 100,000 a year: and some fine specimens wi*re 
oht.iined: a magnificent jewel from (he Gadasia mine was among 
the treasures in Kalinjar fort. Though (he (lu.ility is good, the 
size of the finds is now small. The diamonds lodge in a conglom¬ 
erate, not unlike the diamondiferous rock of South iVfrica, but 
lo.se to the surface, and they are worked in shallow irregular pits. 

The earliest dynasty recorded to have ruled in Bundelkhand 
were the Gaharwars, who were siuceeded b}* (he Parihars. About 
A.L>. 800 the P.irihars are said to have been oii.sled by the Chandels, 
who.se chief, J 4 angha Varm.i, ajipe.irs to h.i\'e eslafihshed (he ear¬ 
liest [laramoLint power in Bundelkhand towards the close of the 
loth century a.d. Under his (l\*iiasly the country attained its 
gre.ite.st .splendour in the early ]virL of the nth century, when its 
raj.ih, who.se* dominions extended from the Jumna to the Ner- 
ludd.i, m.'irched at the head of 56,000 hor.''e and 54,000 foot, with 
>.;o elephants, to oppose (he invasion of Mahmud of Ghazni, In 
1182 (h(* Chandel dynasty was overthrown b\* Prithwi Raj, the. 
'tiler of Ajmer and Delhi, after which thi* country remained in 
.'uinous anarchy until (he clo^c of the 14th (enlury, wht*n the 
Bimdi'las, who are supposed to be a left-handed branch of either 
he Gaharwars or (he Chandels, eslablishi'd Ihemselves on the 
ighl b.ink of the Jumna. One of these took p(),sse.ssion of Orchh.'i 
»y trt*a( lierously poisoning its chief; and his successor it was who 
ssassinaled the celebrated Abul Fazl, (he prime minister and his- 
ori.in of Akhar. The struggles of the Bundelas for independence 
('.suited in (he withdrawal of tlie ro\*al troojis. and the .idmi.s.sion 
if .several petty States as feud.ilorit's of the empire on conditic-in 
jf military .service. On the occasion of a Mohammedan invasion 
n 1752, C'hhatar Sal asked and obtained the .'issistanct* of the 
-Mahratla peshwa, whom he adopted as his son, giving him a 
bird of his dominions. The Mahrattas gradually extended their 
[itluencc* over Bundelkhand, and in 1792 the peshwa was ac- 
..nowledged as the lord paramount of the country. I'he Mahratta 
power was, however, on (he decline; and by the treaty concluded 
between the pe.shwa and the British Government, the districts of 
Banda and Hamirpur were transferred to the latter. In 1809 
■Viaigarh was besieged by a British force, and again three years 
later Kalinjar was besieged and taken after a heavy loss. In 1S17, 
by the Treaty of Poona, the Briti.sh Government acquired from 
the iK'shwa all his rights, intere.sts and pretensions, feudal, terri¬ 
torial or pecuniary, in Bundelkhand. In carrying out the provi¬ 
sions of tin* treaty, an a>^suran(.c was given by the British Gov¬ 
ernment (hat the rights of tho.se interesied in the transfer should 
be scrupulously res(}*'cted, and the host of petty principalities in 
the province is the best proof of the sincerity and good faith with 
which this clause has been carried out. 

BUNDI, an I ndian Stati' in the Rajpulana agency. lyitiK on 
tin* north-ea.st of the river Uhamb.d. in a hilly tract hi,storically 
known as Haraoli. It has an area of 2.205 ^qaid. Many parts 
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of the State are wild and hilly, inhabited by a lar-'e Mina popu¬ 
lation, formerly notorious as a race of robbers. 'I'wo rivers, the 
Chambal and the Mej, water the state. In the population 
was 249.374. The town ot Ilundi had a population in 1941 of 
20,S.)6. a school lor bo}'S of hiy'h rank was opened in 1897. 

The state, of liundi was founded about a.d, 1342 by the Chan- 
han rajput chief. Rao Dewa or Deoraj, who ca|)(ured the town 
from the Minas. Its importame, however, dates from the time 
of Rao biirjan, who sue ceeded to the (hieltainship in 1554 bv 
throwintt in hi,', lot with the Mohammedan emperors'of Delhi 
(1569) receic’ed a considerable aites''ion ol l»'rritory. In the* 
lylh century their ]mwer was (urtailed by the division of Haraoti 
into the two Slates of Kotah and Ihindi; but the title of maharao 
raja was conferred on Hudh Sin^di for the jiarf iilaved by him 
in securing the imiierial throne for Kahadur Shah I after the 
death ol Auran^zeb in 1707 In 1K04 the maharao raja. Bishan 
Sint,di, ti;ave valuable assistance to Col. Monson in his disastrous 
retreat before Ilolkar, and in iSj8 , by a trtaily concluded with 
Bishan Sin^h, Bundi was taken unrler British ])rotection. In 1.S21 
Bishan Sinph was succeeded by his son. Ram Sinf^h, who ruled 
till i.SSc). and was known as "the most conserv.ative prince in con- 
si-rvative Raijiutana.” His rule was popular and beneficent; and 
his ftrtmdson, the* presc-ni maharao raja (siucec'clc'd in 1027), con¬ 
tinues the same traditions. lie enjoys a salute of 17 Runs. 

BUNER, a valley on the Peshawar border of the North-w'cst 
frontier province of India. It is a small mountain valley, doltcal 
with villages and divided into .sevem sub-clivisimis. The Mora hills 
and the Ham range divide it Ironi Swat, the' '‘inawar range from 
^'usafzai, the Cluru mountains fi'om the Chanda valley, and the 
Duma range from the J’uran valh'y. It is inhabited by the* 
Tviaszai and Malizai divisions of the Patban tribe of Yusafzais. 
W'ho are called after their country the Bunerwals, They are a 
I)C)wc‘rful and warlike tribe, nundeering 27,000 lighting men. The 
Cmbeyla expedition of 1863, under Sir Neville Chamberlain, was 
ot.c asioned by the Bunerwals siding with the Hindustani fanatic s, 
who had settled down at Malka in their territory. In the end the 
Bunerwals were subdued by a force of 9,000 British troops, and 
Malka was destroyed, but they made so fierce a resistance, in 
I>articular in their attack upon the ‘‘Crag” picket, that the Indian 
medal with a clasj) for “Umbeyla” W'as granted in 1869 to the 
troops taking part. 'Phe governmemt of India refrained from 
interfering with the tribe again until the Buner campaign of 1S97 
under Sir Bindon Blood. Many Bunerwals took part in the attack 
of the Swat is on the Malukatid fort, and a force of 3.000 British 
troops W'as sent to punish them; but the tribe- speedily handed in 
the arms demanded of them and made complete submission. 

BUNGALOW, the Anglo-Indian form of the vernacular 
name of the typical one-storied house lived in by Europeans in 
India. It is now generally used for houses of one story, or of low 
de.sign giving this effect. A dak bungalow is a rest house i)ro- 
vided in India by the public authorities for the use of travellers. 

BUNGAY, urban district of East Suli'olk, England; 113 mi. 
N.E. of London by the L.N.E.R. from Beccles. Pop. (1938) 3,072. 
Area 4.1 scj.mi. It is placed in a deep bend of the river Waveney, 
the boundary with Norfolk. The parish church of St. Mary has a 
fine Peri>endicular tower, and that of Holy Trinity a round tower 
of which the lowc-r part is Norman. St. Mary’s was attached to a 
Benedictine nuimerv founded in 1160. The castle, of which massive 
rums remain, was a .'itrongtiold of the powerful family of Bigod, 
being granted to Roger Bigod, a Norman follower of the Con¬ 
queror, in 1075. A grammar school was founded in 1592. There 
are large printing-works, and a considerable carrying trade on the 
Wavenev, in corn, flour and lime. 

BUNIN, IVAN ALEXEYEVICH (1870- ), Russian 

poet and novelist, was born Oct. 10, 1S70, of noble family in 
Voronesh. Plis first poems were published in 1889, His poems 
were awarded the Pushkin prize, the highest academic distinc¬ 
tion in Russia, and the same distinction was awarded to his 
translation of Longfellow’s “Hiawatha.” His other masterly 
translations from English poets include those of Byron’s “Man¬ 
fred” and “Cain,” and of Tennyson’s “Lady Godiva.” In 1909 
he was elected a member of the Russian Academy. 


Bunin's poetry is mainly descriptive—not lyric—impassive, 
of classic simplicity and harmony, of jewelled perfection, mi¬ 
nute observation and vivid perception of colour. He. ranks high¬ 
est, however, as a prose writer. The best known among his 
novels, tales and short stories are 'fkr .1 Cniiltfiiiin 

from San Francisco, Sucliodol, An Evening; in the Spring. The 
first two have been transiatt-d into English, as also I)r,i:ms of 
Chan^ and other Stories. There is much atlinily in hi.-' noraLs 
with Turgeniev and Chekhov, but perhaps more with I'lauberl. In 
i()33 he w.is awarded the Nobel pri/a? tor liteiaiure. 

Sre Prince D. Svvalopolk-Mir.'^kr', Modern Russian Lilrrature, p. 9O. 
(loyO. 

BUNION, an intlanu'd swelling of the sac containing s>'nuvial 
Iluid on the metatarsal joint of the big toe, or, more rarely, of 
the little toe. This may be accompanied liy corns or suppuration. 
The cause is prolonged compression of the toes in a narrow and 
pointed boot so th.it (he great toe is detlected outwards in.stead 
of pointing directly forwards. L'se of sufliciently wide footwear 
and palliative, treatment by dressings, etc., are usu.illy ctlective, but 
in obstinate lases a surgical operation may be tonsukreil, 

BUNKER HILL, the name of a small hill in Charleslow-n, 
Boston fMass.), L.S.A., famous as the scene of the lirsl con¬ 
siderable engagement June 17, 1775, in the American Revolution 
{(j.v.). Bunker Hill (iioft.) was connected by a ridge with 
Breed's Hill (75ft.), both being on a narrow peninsula a .''hort 
distance to the north of Boston, joinetl liy a causeway with the 
mainkuul. Since the affair of Lexington (April 19, 1775) U-r,cral 
Gage, who commanded the British forces, had remained inactive 
at Boston awaiting reinforcements from Ihtgland. 'I'he head 
quartc‘rs of the Americans were at Cambridge, with advanci-d 
posts oc(u\)ying much of Ihi- 4m. seiiaratiug Cambridge, from 
Bunker Hill. When Gage received his reinforcements ;il the end 
of May, he determined to v('\iaiv h'ls strangi- neglect by whiih 
the hills on the peninsula had been allowed to remain unoccupied 
1 and unfortified. As soon us the Americans became aware of 
Gage's intention they determined to frustrate it. aiul accordingly, 
on the night of June iG, a force of about 1,200 men, umler 
Colonel William Prescott and Maj.-General Israel Putnam, with 
.some engineers and a few field-guns, oci upied Breed's Hill (to 
which the name Jhmker Hill is itself now popularly applied) 
When daylight disclosed their presi-nce to Ihi- British they had 
already strongly entrenched their position. Gage lost no lime in 
sending troops across from Boston with orders to assault. 'Pin- 
P>rilish furci', between 2,000 aiui 3,000 strong, under (Sir) William 
Howe, supported by arlilli-ry and by the guns of meii-of-war and 
llonting batteries stationed in the anchorage on either side of the 
peninsula, were fresh and w'ell disciplined. The American force 
con.sisted for the most iiart of inexjierienced volunteers, number¬ 
ing about 1 500 nun. The village of Charlestown, from whiih 
a galling musketry tire was directed against the British, w'as by 
General Howe’s orders almost totally destroyed hy hot .shot dur¬ 
ing the attack. ln.4ead of attempting to cut off the Americans 
by occupying the neck to the rear of their ]j6si(ion, Gage ordered 
the advance to be made up the steej) and dilTicult ascent facing 
the works on the hill. Whether or not in obeilience (as tradition 
a.sserls; to an order to reserve fire until they could see the whites 
of their assailants’ eyes, the American volunteers with admirable 
steadiness waili-d till the attack was on the point of being driven 
home, when they delivered a lire so .sustaiiu-d and deadly that the 
British line broke in disorder. A seiond assault, made like the 
first, with the precision and di.scipline of the parade-ground met 
the same fate, but Gage's troojjs had still sjjirit enough for a 
third assault, and (his time (hey carried the position with (hc 
bayoncl, capturing five pieces of ordnance and jnilting (he enemy 
to flight. The loss of the British was 1,054 men kilhul and 
wounded, among whom were 89 commissioned officers; while the 
American casualties amounted to 420 killed and wounded, includ¬ 
ing General Joseph Warren, and 30 prisoners. 

The significance of the battle of Bunker Hill is not. however, (0 

be gauged hy the losses on either side, heavy ;is they were in 
proportion to (he numbers engaged, nor by its purely military 
results, but by il.s moral effect, “It roused at ome the fierce 
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instinct of combat in America . . . and dispelled . . . the almost 
superstitious belief in the impossibility of encountering regular 
troops with hastily levied volunteers. . . . Xo one questioned the 
conspicuous gallantry with which the provincial troops had sup¬ 
porter! a long lire from the ships and awaited the charge of the 
enemy, and Brifi.sh soldiers had been twice driven back in dis- 
onler tiefore (heir tire.’ ^ 7 'he pride winch Americans naturally 
felt in .su( h an achievement, and the self-confidence which it 
inspired, were inrrea.sed wlien (hey learnt (hat the small force on 
Bunker /fill had not been properly reinfoni'd, aiifl (hat (heir 
ammunition was running short before they were dislodged from | 
their position "’ Had the diaraiter of tfie fighting on that day 
been other than it was; had (he Ameriian volunteers been easily, 
and at the first assault, driven from their fortified position by 
the troops of George III., it is not impossible that the resistance 
to the British Government would have died out in the North 
American colonies through lai k of confidence in their own power 
on (he part of the colonists. Bunker Hill, whatever it may have 
to teach the .sludenf of war, taught the American colonists in 
1773 (hat (he odds against (hem in the enterprise in which they 
had endiarked were not so overwhelming as (o deny them all 
pios[)e( ( of ultimate .siu (■(■.«> 

Sff K. F'rotbingham. TItr Crnh fiHinl- Unttlr of lUoikrr Hill (BiMon, 
and l.ifc and 7'imf\ of .ft>\rpfi IVarrni (Boston, iHfx;) ; Boston 
('itv (-Oiincil, t'eh.hralion of Centen. Aniv. of Hattlr of liunkn' lliU 
(Boston, 1H75) ; G. Iv Ivilis, ///>/,, 0 / liultlr of fiunkcr’i (Breed’s) Hill 
(Boston, iKys) ; S. Sweet. H7<e 'isn llir ('onimundrr at Hunker Hillf 
(Boston, iRsio) ; VV^ K. /! I-erky, llistorv of littf^land in the F.ie.hleenlh 
Cenlur\, vol iii. Sir George O. Trevelviin, The American 

Revolution (iXijq) ; Fortrscuo, //cv/. of the Brit, .irmv, vol. iii. (igoj). 

(C.; 

BUNKERING OF SHIPS. Goal hunkering has naturally 
heen in u.se ever .since s(ram.shi[)s came into existence. Jn the early 
days it was performeil l)\- hand, whii h wms an extremely slow 
pfuiess. It i.s no unfommon sight to see, even to-day, gangs of 
Iron) 5:0 to 150 men and woukui, tarrying baskets ot coal and 
handing them up the .shifi’s side, iiv tig. i ; the output is 3 to 4 
tons per larrier jier day. Ajiart from the economic aspect, hand 
hunkering was not so bad when the loading ami unloading ot 
ves.sels was slow, hut with modern dev'ice.s for handling uirgo, 
Kial hunkering becomes a more important propositkui. 

Before distijs.sing the dilterent meihods and devices in u.se, 
it must be mentioned that there are fundamental (lifferenee.s, 



the coaling Agent and a ship's officer 

deiK-nding upon the particular port comerned, its IrafTu, and 
the nature of the fuel employed. 

At the Wi'lsh port,‘>, at Liverpool and at ports on the Tyne and 
HumlxT, the coal loaded i.s almo.''t exclusixely cargo; it is all rail- 
bofne, and is transferred from the siding.s by huge steel struc¬ 
tures on the (juay.side. known as coal hoists. By raising the trucks 
imlividually and tipping them. Du* coal is loaded by means of 
a telescopii chute These roal hoist'' are also occasionally used 
at these port.s for hunkering vessels. On the other hand, at ports 
'W E. If, I.ccky, History of Knithnd in the fUghirenth Century, 
lii. 42H. I 

^Citncral Gage’s despatch. American Remembrancer 1776, part II., ( 
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where general cargo is principally handled, water-borne coal is 
almost exclusively u.sed for bunkering purposes, because the quay 
space is too valuable for the provision of coal hoist.s. The coal 
is unloaded into harges, and then transferred by manual labour or 
mechanical devices into the bunkers of the steamers. 

At the Victoria and Albert docks—which may be taken as a 
typical example—about 30% of the coal is still loaded by manual 



Fig.^Z.—-DIAGRAM SHOWING THE ‘ DE MAYO “ SYSTEM OF BUNKERING 
Thii device di»charge« coal from barges through tho intake port hole either 
direct or, at shown, by conveyor to the bunkers 

labour, while about 70% is mechanically hunkered. The former 
process is ])crformed by winch barge.s by the “whip and ski])’’ 
method. An average of too tons per day of 8 hours can thus 
he transferred by a gang of q men. 

Mechanical Bunkering Plants may be divided under two 
head.s:— 

A. —Portable loading devicc.s, self-contained, but with no sup¬ 
porting structure. 7 'hcy are attached temporarily to the ship to 
be coaled; and 

B. —k'loating loading devices mounted on pontoons. 

A The “De Mayo” bunkering device, which is more \>artic- 
ularly used in America, is a completely enclosed bucket elevator, 
suspended singly, or in series, from ships’ tackle or from the boom 
of a coaling barge; it discharge.s coal from liarges alongside, both 
in and off shore, and at the intake port-hole. With this scsteni, 
portable conveyors are sometimes employed for trimming the 
roal in the bunkers, or for loading through deck hatches in con¬ 
nection with an adjustable portable elevator. Such a comtiination 
is shown in fig. 2. This device i.s used in the Panama Canal for 
hunkering vessels which do not touch at tho piers. 

The “Michener” coaling elevator (see fig. 3) consists of a spe¬ 
cial type of bucket elevator, suspended from the side of the 
ves.scl, wiih the feeding end in tho coal barge and the delivery 
end reaching right into the bunker port of the ve.sscl. By an 
ingenious device the elevator ran be dipped farther into the barge 
as the coal is unloaded, without altering the position of the de¬ 
livery end. The receiving terminal revolves in the opposite direc¬ 
tion to that usual in elevators; it is, therefore, termed under-fed. 
.After a vertical run, beginning at the lower terminal, the chain 
forms a bight, negotiates the guide idler G, and assumes an es.sen- 
fi.dly horizontal position toxvarcis the power-driven sprocket E. 
Huring this short run the coal leaves the buckets, dropping into 
,1 slightly hoppered, bifurcated receptacle, from w’hich it is led, 
by means of telescopic chutes, into the bunkers The average 
capacity of one unit is 1:5 tons per hour, with an expenditure 
of 10 h p. 







BUNKERING OF SHIPS 


585 


B. The “Temperley” transporter is used either slung from the 
ship’s tackle or from special coaling barges. It is seU-containccl 
and consists essentially of an I-shaped boom having a traveller 
running on the lower flange. The boom is triced up to the mov¬ 
able framework or .shear legs and the traveller is worked by two 
ropes engaging with the two drums of a double-barreled winch. 
The boom is so arranged as to reach athwart the coaling barge 
and the vessel to be bunkered, in 
which coal can be dumped at any 
number of predetermined points. 

The “Suisted” bunkering de¬ 
lator (see fig. 4) consists es.scn- 
tially of a bucket elevator and 
band conveyor, mounted on two 
pontoons with room between for 
the coal barges; one of the pon¬ 
toons contains the generating 
plant for power and light, while in 
the other is provided accommo¬ 
dation for the crew. It is so built 
that the upper structure straddles 
the barges to be unloaded, de¬ 
vouring their contents, and dis¬ 
gorging them into the bunkers of 
a vessel. The important feature 
is the way in which the bucket 
elevator is mounted between the 
two jiontoons, so that it can be 
raised and lowered, as well as 
racked mechanically from side to 
side, in order to pick up the coat 
with the minimum amount of 
trimming. The .vSfl. elevator is 
driven by a hoh.]). electric motor. 

Each bucket holds 4 cwt, of coal. 

'I'he 4Sft. band conveyor is 3ft. 
wide and runs at 40ofl. per min¬ 
ute. ITe plant has a capacity of 
300 ton.s per hour and recjuires 
nine men to work it. Since the 
racking of the elevator is limited 
by the hatch coamings, some 
trimming of the coal is neces¬ 
sary and this is performed l)y 
four of the nine men. 

In .some instances devices of 
this type have been built with a 
single large trimming pontoon to 
carry the coal and thus dispense 
with the barge.s, i)ut since the 
economy of such exiaensivc bunk¬ 
ering device.s d(T)ends largely up¬ 
on their being fully employed, it . ... .. 

, . . , , j 1- . Thu alevator, sutpended from the side 

IS short-sighted policy to use vasial, dollvcr* coal directly 

them for carriers also, unless into the bunker*. Bucket* shown in 
they arc of very large capacity. | 8 ick line, are vUlble while those 
, , ■ r 1 1 • ' It'll' lln®* enclosed. Letters A 

I he best known of such devices k indicate the location of the 
are huilt in Holland by the firms idler* and sprocket* delermlnino the 
of Schmulder, and Werft Conrad ^^^ain of buckets 

(.vfc fig. 5); others are built by William Doxford & Sons, Ltd., 
Sunderland. 

At Rotterdam, where the harbour is exceptionally spacious, the 
mechanical devices used are floating hoists on high .steel struc¬ 
tures which arc fitted with grabs, but a great deal of dust is 
created during operation. 

Harrisons (London) Ltd.’s bunkering pontoon (see fig. 6), 
is a device, unlike the “Suisted,” mounted on one large p)on- 
toon, which, for the sake of stability, also carries the generating 
plant, including the motors and winches for the various move¬ 
ments It consists of a 2-ton grab and bogie, which travel on a 
liorizontal boom; a 30-ton hunker on board the pontoon, info 
which the grab discharges; a measuring device which doles out 
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the coal from the bunker altcrn.ativcly into the twin vertical 
skip hoists with bottom door discharge; these rai.se the loads to 
I a smaller receiving chamber which can be elevated ^utlkiently 
high for bunkering the biggest ships. Each of the two skiii hoist 
units has a capacity of one ton. and they diseiiarge aUtunatively 
I into the receiving chamber, whein e the coal is led, Iw means ol 
I a gravity chute, to any of the bunkering hatches, side or amid 
1 ship. The measuring chamber ami the skip hoists when in their 
! lowest position are so enclosed as to exclude dikt production; tin- 
coal-receiving chamber, high up in the structure, is also similarly 
enclosed. 

VV'hen the bunkering device has been ])l;i(.e{] close u[) agaimst 
the ves.sel to be coaled and a coal barge lirought into position 
on the other side, the boom, on which the grab runs, is brought 
from its upright housed position to its horizontal working piosi- 
lion; the grab is run out over the- barge. Unvered into the coal, 
and a charge lifted and cJepositecl into llie receiciiig bunker. The 
gra\'i(y chute is lelescopc-d at the delivery end and can be slewed 
in either direction from the r(•cc•i^*ing chambcT lo llie bunkers of 
a vcs.M- 1 . The upper terminal of the hoist is practically a com¬ 
pensating dumiaing frame which may be adjusted to any desirc'd 
po.sition by a sepjarale motor and winding gear without stopping 
the working of the plant. In that position each skip is arrested 
for a few seconds, (he bottom door automatically opened and 
the coal delivered into (he- recc-iving charnbe-r. Tlu' door is (hen 
automatically clos**! a.s (he skip riMurns to be rciilled d'hc* plant 
is worked by four men only. Perhajis the grealc-st advantage of 
this type of plant is the exclu.sion of dust during the bunkcTing 
process. 

BUNKERING ON THE OPEN SEA 

This was formerly imieh practised by the navies of diflerent 
nations, but has now' been almost entirely superseclc'cl by oil-fuel 
bunkc-ring in port. The method is very complex, and it is not 
necessary to describe it in detail here; it is simil.ir to (hat em¬ 
ployed in roi)e :ind c.ibleways. One* lermin.il trestle is oil the 
collier .and (he other on (he ship to be bunkered. One* vessel tows 
the other, keeping taut (he connecting cable, which is w’ell above 
the water; (he coal in sacks is transferred along the cable by an 
endles.s htiuling rope. 

For oil-fuel bunkering at sea while undc*r W'ay, cable* com¬ 
munication is similarly established helwcen the vessels, but on a 
lower lev(*l. A ho.se-pipc is fe.stooned on the, cable' so th.al the. 
oil fuel can be pumped from one vessel direct to the hunkers eif 
the other. 

Trimming the Bunkers.— .Since the capacity of (he.se me- 
chanie;al bunkering devices has fri*quenLly to be curtailed because 
the rate of trimming to the bunkers cannot keep pace with the* 
rale of delivery, mechanical (rimming device's are of(en t*mj)loyed. 
One rnediod has already been alluded to in the description of (he 
“I)c* Mayo” jilant, but a mure efficient system, used parlicularly 
for loading coal on to big liners, is the “Lane-Oalloway” trimming 
machine. This was originally instalic'd at Curtis Bay (Md ), 
U.S.A., where large quantities of coal arc lo.a'dcd into vessc'ls. The 
prim ijik* embo.liccl is (hat of an endless band c emveyor, .some¬ 
times fitted with cross cleats, on to which the coal is delivered. 
The speed of this band—2,700ft. per minute*—is such as to im¬ 
parl to the coal when Ic.aving the belt a vc'locily sufficient to 
throw it right across the bunker. The length of the bell i.s 3(1. 
to 4ft. from cenrre to centre and the width 4.Sin. A machine on 
a similar principle is used in Scotland, the action of which is 
shown in fig. 7. 

OIL FUEL BUNKERING 

Owing to the many advantages of oil fuel, oil Ininkering has 
become n most important factor. Compared with co;d it takes 
but a tithe of the time to bunker; du.sl and smoke are avoided; 
trimming is no longer necessary; no a.shes have to be ciisi'usecl of; 
moreover, for equal fuel value, oil takes le.ss bunkering space. 
The loss of heat which, in the case of coal, is occasioned by the 
cle.aning of the fires, is avoided, since oil fuel ran be supplied 
continuously and a constant i)ressijrc* of ste.am m.cintained all (he 
time. 
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BUNKERING OF SHIPS 



FlO 4 IND Vltw Of THE SUISTED BUNKERING MACHINE. DESIGNED BY THE SUISTED ELEVATOR COMPANY, THIS DEVICE IS MADE 
UP Of A BUCKET ELEVATOR AND A HAND CONVEYOR. MOUNTED ON PONTOONS. BETWEEN WHICH THE COAL BARGES (NOT SHOWN) 
ARE ACCOMMODATED. THE ELEVATOR DELIVERS ON TO THE BAND CONVEYOR WHICH TAKES THE COAL TO THE PORT HOLES 


Oil liicl hiinkciiiTE: is :.iri cxtrcnu-ly sinipii' process ;in<l may be 
lurlormcd either on the (juay or, more fre{iiienlly, from tlie 
VYaterside, Irom tloalin^; tanks or "Inilks ” There are three pos- 
silih- means of dealing; svitfi the jiroblem: I'he oil may be pumped j 
into the vessel; or, it the storat^e riieptades are ovi-rhead, it may ! 
be delieeri'd bv I'ravil v: or air iiressiire c ;ui be applied to clo.sed ' 


tanks and the oil thus forced through pijx'-liiies to the bunkers 
of (he vessel to be served. Owinf^ to the inflammable nature* of 
the oil it is preferable not to supply it from the ciuay of a general 
d(tck. but ibis is, none the less, freciuenlly the practice. In some 
eases, the oil mains treim the depe'its are lloatin^, but. submi'r^eel 
under water, as in the me-thod empleiyeel by the Anglo-iMexicari 
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Oil Com[.)any. Conveyance through measuring pumps is the prac¬ 
tice commonly in vogue, through mains ranging from Sin. to 
loin. and even i :in. diameter. Tump.s of the Worthington-Siinp- 
son, and Hall types, etc., have been used for this purpose, having 
capacities up to 250 tons i^er hour, employing a loin. pipe-line. 
As a rule the pumps are located at the depot, hut many of the j 



Fig 6 — "VULCAN ■ bunkering machine at victoria and albert 

DOCKS. LONDON. IN THIS PLANT THE COAL IS UNLOADED FROM THE 
BARGES BY GRAB -SEE LEFT—AND TRANSFERRED TO THE VESSEL BY A 
SKIP HOIST THROUGH A TELESCOPIC SHOOT—SEE RIGHT 

oil-bunkering steamers carry their own ])umps for taking in fuel 
from floating depots. 

At the Immingham Dock, where the largest ships are hunkered 
and where the largest tankers can unload, the oil storage tanks, 
of a total c.ipacity ol 2,2So,ooo gal., have connecting pipe-lines 
running from the tank into the dock and al.so to the eastern and 
western jetties, which alford excellent advantages for hunkering 
from the main store. The.se pipe-lines are of loin. and i2in. 
diameter and are equipjied with a number of oil delivery connec¬ 
tions. 

Such vessels as the “Aquitania” take in the whole of their oil 
fuel—about 2,000 Ions—from a tanker in six hours, through two 
pipe-lines; one such ves.sel has been bunkered in the Armstrong 
yard in four hours. (G K Z ) 

BUNN, ALFRED (1706-1 Stjo). English theatrical manager, 
was stage-manager of Drury Lane theatre. London (.1823), of the 
Theatre Royal, Birmingham (1S26), and joint manager of Drury 
Lane and Covent Garden, London (1833). He had difficulties 
first with his company, then with the lord chamberlain, and had 
a long-standing quarrel with Macready, which resulted in the 
tragedian assaulting the manager. In 1840 Bunn was declared a 
bankrupt, but he continued to manage Drury Lane till 1848. 

Artistically his control of the two chief English theatres w\as 

highly successful. He made a courageous attempt to establish j 
EngUsh opera, producing the principal works of Balfe. He had 


some gift for writing, and most of (be libretti of these ojicras were 
tran.slaled by himself. 

Sec his I'hc .SVagr Bt jurc and luhind tln' Curtain ( \ V(il> 1S40) 

BUNNER, HENRY CUYLER 1 1I Sol) ), Anicric an 

w-riter, was born in Oswego. N.V.. Aug. 3, iSs5, died in Nuiley, 
N.J., May ii, iSqo. Educated in New York city, Bunner. alter a 
brief experience as clerk in an importing house, turned to journal¬ 
ism, .serving on the staff of the Arcadian, at twenty-two becoming 
a.s.si.stant editor and later editor of rnch. Siiuc the statl of the 
comic weekly was \ ery small and the funds wire limited, ihere 
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Fig 7.—method of mechanical trimming in which the coal is 

SPOUTED ON TO A FAST-RUNNING BAND CONVEYOR. WHICH THROWS 
IT TO THE REMOTEST ENDS OF THE BUNKERS 

were many weeks when he wrote ncarl>' half tlie issue. lie refusc‘d, 
however, to republish (his work, and is judged as a man of letters 
hy his fiction and his charming vrrs dr sorlrtr. in both these 
lines French influence is dominant. Like his friend Brander 
Matthews and like Austin Dobson, he was inspired l»y the intricate 
and graceful verse forms of the i5!h century. 'M/m/c in France 
French Talcs Retold with a United States Twist (.1893 ), and to a 
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lesso r t'Xicnt his other stories reveal his indebtedness to Maupas- 
.sijii! and olhrr !■ rein li masters, 'rci bniral dexterity, playfulness, 
and smoothness oi bni.sh mark his pro.se as well a.s his verse— 
Airs jrom Amidy and Elsn^'hcn- (1H84), Rowrn (iHoaj, and 
Pdvms ( I .SgO ) 

Bunuer jiutdi.dird severiil novels, inrludin^' 77«’ Midp,r fi 886 ) and 
J he Slory of a .Vc'u’ i urk /louu' ( 1 H 87 ), Imt Uicsc arc surpasscri l>y 
tiis and ketrhes, “Short Snrs’’ (iSyj), Aforr “Short Sixf’s” 

hi I'urlnrr.hip (with Hrandcr Matthews, 1884), Zndor Pine 
tiK(>i), l.ovr in Old Clnalhe', (iBc/O), iiinl Jrr-.ev Street and Jersey 
Lane (iKgn), A (ollcitcd oflition ol Ids Poems, with an introductory 
nnle !)> Blander .Maftln ws, appeared in i.HgO. 'Ihe best ot his Stories 
were re pnhli hed in iqi6. An edition iif hi.s stiiries in IQ17 inehiflefl 
“Short Snes’’ and I'he Suhurhan Snyr, the latter originally puhli-shed 
m 1H06. Of ,a\(Ta! pla\s tihnlly written in eolhiboration) the best 
was The Tou rr of Jinhel (iMH.O- 

BUNSEN, CHRISTIAN CHARLES JOSIAS, Barok 

VON (17<n-iHfio), Prussian diplonia.tist and scholar, was born on 
Aiiv:. 's, 17'jr, at Korbadi, Waldo k, and sUxiied at Gottingen. 
In tHi3 he travelled with W, IP Astor in Germany, and then 
turned to the .study uf the religion, laws, language and literature 
of the 'reiiionic on es. He had re.id Hebrew when a hoy. and now 
Worked at .\r,il)i< , Persian and .Norse. In 1.S17 he went to Berlin, 
to lay befnie N’ielmlir the jil.in of researdi vhith he had niajux-d 
out. Niebuhr was so iinjua .■^^ell with Piin,''»‘n’s aliility that, two 
years later, when he bin .line Pru.s-ian envo>' lo the papal court. he 
made the smiiiig sdiolar lii.s o'Cretary. 'Phe interx'ening years 
Hiinseii .spent in assiduous labour among the libraries and collec¬ 
tions of Paris and I'loreinc. la July 1S17 he married I'rantes 
Waddingtoa. eldest daiiglitiT of P». U'addingion of Llanover, 
Moiiinoat lishiie. 

As seirelaty to Niebuhr, Bunsen was brought into (ontait with 
the V'aliiaii movi iiient tor the esI.'dilisJiment of the papal church 
in the pMi.siaii donimioiis to provide tor the largely imrc'Ased 
Galhohc population, and was .among the first to realize the im- 
porlaiii e ol this new vitality on the part ol theX'atiian. Ib-pur- 
siK'd a (OIK ilia!01 >■ polii V on tlic mi.veil marriages (|ue.siion, when 
he was pul in iharge of the Ic'galion on Nit-buhr’s resignation. But 
the briei (i.'spa) in which the jiaiMl (om e.s.^ioits were made was 
ambiguous. I'oiiiii bpii'gel, anhbi.^hop of C'ologne, accejited a 
I omjirornise af llerlin. but in 1.8 he died, and was suciecdcd 
by the ullrainonl ,ine Baron miii Droste-Visi hering, who adopted 
the extreme t'.ilholic position and was removed from his diocese 
by the govcniineiil Bunsen, who was said to have recommended 
this loup, W.IS then refusevl audienie by the pope. The Prussian 
government, in this iinfuis.s,', look the sate.st course, rrd'used to 
suiiporl Bunsen, and accei>tecl his resignation in April 

After leaving Rome Bunsen .sp<nl two yi'ars as ambassador in 
Bi'rne, and w.i.s tr.uistermi in 1S4.’ to the lamdon Embassy where 
he s[K'iit the n s| of his offn iai lilV. The accc's.sion to th(‘ throne 
of Prussia of I’rederiik Wilham IV (Juiu- 7, i.S.p) made a 
great change in Miinsen’s career. Ever since their first meeting in 
i8zS the Iwt) nu n had rxih.ingevi idiMs in an intimate correspon¬ 
dence. Enlhiisi.i^m lor- cvangelu.il n ligion and admiration for the 
.\uglican Gluin h they hehl in common, and Bunsen was Belected 
for realizing the king’s f.mtastic scheme of setting up at Jeru¬ 
salem a Prusso-Anglic.in bishopric as a sign of the unity and 
aggressive force of Prole.slantism. The bishoprie was established, 
endow I'd with Prussian and Inglish money, and was for some 
forty year.s an isohilcd symbol of Protestant unity and a rock of 
.stumbling lo Anglican Catboln s His tenure of the London em¬ 
bassy coincided with the critical in-riod in I’russian and European 
.iftairs wliuh i ulmin.ifeil in Ihe revolutions of 1.84.S. Bunsen real- 
i/tal the signiluame of the signs th.il heralded the- coming storm, 
and tried in vain to move the king to a poliey which would have 
plaied him at the head of a Germany united and free. He felt 
iiiltrrly (he hiimili.ition of I’nissia by Austria after the victory 
of the reaction, and in 185.'’ he set his signature reluctantly to 
the iKatv- whicli, in his view, surrendered the “con-litut'on.il 
ri,glits of Scb.leswig and llolsieiii" On the outbreak of (he Cri¬ 
mean W.ir he urged I'redc rick \S'illi.im to thrv*w in his lot wiih the 
wt ieni povveis, aiui tic.ne a divcTsion in the northeast which 
would liavc' tofceci Riisd.i at oiue to terms The re lection of his 
adviic, anil (hi‘ proclamation of Pru.ssiaN attitude of “benevolent 


neiitraU’ty,” led him in April 1S54 fo offer his resignation, w*hich 
was accepted. 

Bunsen retired to Bonn and in 1855 published Die Zeichen der 
Zrit: Brwfe., etc. (z vols.), whic h exercised an immense influence 
in revaving the Liberal movemcmf which the failure of the revolu¬ 
tion had crashed. Frederick William made him a baron in iS.s?- 
1H58, at the special request of the regent (ailcrw'ards the cm- 
{MTorj William, he took his scat in the i’russian I’pper House. 
Bunse n died on Nov. 28. i.SGo. 

His Memoirs in 1868, cemtain much of his private correspond- 
ctue. The German translation f.t vols. i8(j8-7i ) of these Memoirs, 
published by his wdfe, has added extracts from unpublished docu¬ 
ments. Baron Humboldt’s letters to Bunsen were printed in iS6q. 
His works include The Church of the Future (Eng. c-ci 1847); 
Aeyyptens Slellr in (h r Weltyrschic hte (5 vols. 1845-57); Jaiathts 
von Antiochen (1S47); God in History (5 vols. Leipzig. 1857-5S, 
Eng. trams. 1870). His grandson, Sir Maurice de liunsen (b. 
1852). entered the English diplomatic service in 1877, was minis¬ 
ter at Lisbon (1905), ambassador at M.ulrid (igoCn, \’ienna 
(icp5) and special representative in (he I'niied Slates ( ic)i.S-ic)). 

See al-(i L. von Ranke, . 4 us dem Briejwei hsel Triedridi Wilhelms 
IV. mil Bunsen (1873) ; Biihring, Christian A’. J. van Bunsen (iS()2) ; 
and I’lbricht, Bunsen and die deutsebe Jiinhcrls beivey^uny, (icoo). 

BUNSEN, ROBERT WILHELM VON (j8m-iSq)), 

German chc-mist. was born at Gottingen on March ,u. 18 ri. He 
was professor of c:hemi.stry at Kas.sel, Marburg, Breslau, and from 
1852 to a few months before his death on .Aug. ic), i8()f), at. 
Heidelberg. His first important research work was c oncerned with 
(he cacodyl compounds, though he had already, in 18.54, di.scov- 
cred (he virtues of freshly preeijiitaled hydrated ferric oxide as 
an antidote to arsenical jioi.soning. It was begun in 1857 at Kas¬ 
sel. and during (he six years he spent upon it he lud only lost the 
sight of one eye* through an explosion, but nearly killed himself 
by ar.seni«al poisoning It represents almo.sl his onJ.v e.xeursion 
into organic chemistry, and is of historical interest as being the* 
forerunner of the fruitful investigations on (he organo-melallic 
(cimpoiinds subsequently carried out by his English pujiil, Edward 
l’’rankland. Simultaneously with his work on cacodyl, he was 
-tudying the composition of the gases given off from blast fur¬ 
naces. lie show’ed that in German furnaces nearly half the heat 
yielded by the fuel was being allow’ed to escape with the waste 
gases, and when he came to England, and with Lyon IM.ivlair in¬ 
vestigated the conditions in English furnaces, he iuuiul the waste 
lo amount to ^ver 80'These re.searehes led to the elaboration 
of Bumsen's famous methods of mea.suring gaseous v’olumes, etc., 
which form the subject of the only book he ever published (Gtis- 
ometri.sche Meihodett, 1857). In 1841 he invcmtecl the carhon- 
ranc electric cell which is known by his name; he lir.st enqiloyed 
it lo produce (he electric arc, and sliowed (hat from 44 cells a 
light equal to i.i7i-,5 candles could be obtaiiu'd with the con- 
.Miniption of one i>ound of zinc per hour. 'I'u mc-asure this light 
he designed in 1844 the grease-spot photomc'ler. In T.S52 he began 
tej carry out electrolytical decompositions by the aid of the bat¬ 
tery. He obtained magnesium for the first time in the metallic 
state, and studied its chemical and [ihysical properties, among 
other things demonstrating the brilliance and high actinic quali¬ 
ties of the flame it gives when burnt in air. From 1S55 to 1863 
he published with Roscoc a .series of in\csfigalions on photo¬ 
chemical measurements, which W. Ostw’ald has called the “classi¬ 
cal example for ull future researches in phy.sical chemistry." He 
is generally credited with the invention of the Bunsen Burner 
(i/.r .). Other appliances invented hy him were the ice-ealorimeter 
I 1870), the vapeur calorimeter (18S7), .uul the I'llcer pump 
(186s t. In 1S46 he paid a visit to Iceland, d'herc' he investigated 
the phenomena cT the geysers. 

But the most far-reaching of hi.s many achieveineiiis wa.- the 
elaboration, about 1850. jointly with G. R. Kirchhoff, of spectrum 
analysis. It led Bunsen himself almost immediately to the isola¬ 
tion of two new elements of the alkali group, caesium and 
rubidium. Having noticed some unknown lines in the spectra 
of certain salts he w.ts e,xamining. he set to work to obtain the 
subsuime or substances lo which these were due. To this end he 
evaixiraled large ciuantitics of the Diirkheim mineral water; he 
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dealt with 40 tons of the water to get alioul 17 Knimmes of the 
mixefi chlorides of the two substances, and with about one-third 
of that quantity of caesium chloride was able to prepare the most 
important compounds of the element and determine their charac¬ 
teristics, even making goniomctrical measurements of their crys¬ 
tals. He instituted a regular course of practical work at Marburg 
so far back as 1840. 

See Sir Henry Roscoe’s “Bun.sen Memorial Lecture,” Trans. Chrm. 
Snc., 1000, which is reprinted (in German) with other obituary notices 
in an edition of Bunsen’.s collcrted works published by O.-lwald and 
Bodonstein in 3 vols. at Leipzig' in 1004. 

BUNSEN BURNER, a burner so designed that it mixes a 
predetermined quantity of air with the stream of gas before it 
is ignited. If the proportions of gas and air are correct the result¬ 
ing dame is hot and non-luminous. The invention of this widely 
used burner is ascribed to Robert Wilhelm von Bunsen ((/.v.i, 
though recent investigation.s prove that the credit for the actual 
design should go to Peter Desdga, if not to Michael Faraday 
{(/. V .) who had previously designed an adjustable burner on this 
principle. 

The simple idea, attribut(‘(l lo Bunsen, of admitting air into a 
(ui)e along with gas to produce a hot non-luminous llamc, is in¬ 
corporated in the construction of millions of burners for healing 
and lighting purposes. The Bunsen dame results when air and 
gas are admitted in the proportion of abt)Ut three volumes of air 
Lo one of gas; these produce the inner lower cone of the dame, 
evoh’ing a mixture of water-vapour, carbon monoxide, hydrogen, 
carbon dioxide taiul nitrogen. The water-gas and nitrogen reach 
the outer combustion zone where the water-gas becomes burned 
up by the ordinary, or secondary, air supply. Various effects, as 
fusion, oxidation and reduction are obtainable with the flame and 
bluwpiije. Certain metallic salts impart characteristic coloration 
to the colourless flame. 

Varieties oi laboratory Bunsens arc chiefly distinguished by 
improvements in the control and mixing of the air and gas, giving 
greater heating powers and enabling different sizes of flames to 
be obtained. Among the most efdcient of these are the Meker 
and the Fisher l)urners. Numerous fitments arc made (0 go on 
the lop of the tube for spreading the flame, or taking special 
holding devices. Several designs avoid the "fault of the ordinary 
central gas jet, which may l)ecorne choked up by matter falling 
down the tube, the gas being 
brought in at the side and the air 
at the bottom, with a concrl regu¬ 
lator laiscd and lowered by a 
knob. Mar-shall's burner has a 
flat regulator working beneath 
the bn.sc, as seen in the sectional 
view. Burners may beconstructid 
to burn coal-gas, oil-gas, acety¬ 
lene or natural gas. 

The Bun.sen burners fitted to 
incandescent lights, the so-called 
Welsbach burner, rcciuire care¬ 
ful manufacture to en^,Ll^e .satis¬ 
factory results. The jet or injec¬ 
tor must be exjictly central with 
the Bunsen tube, and the in¬ 
terior surfaces finished smoothly 
and straight, with no ragged ness 
at the orifice, otherwise the flame 
will not “fit” and heat the 
mantle properly. Passage through 
gauze or several tine holes assists in mixing, while a special mix¬ 
ing chamber is often included. A Venturi tube has the effect of 
incieasing the velocity of the flow' of gas, so enabling it to suck in 
more air. High-pressure gas lighting has given increased efficiency 
by reason of the increased velocity also secured. Air-blast for 
furnaces constitutes another w-ay of increasing air supply and ob¬ 
taining higher temperatures. The practice of preheating is another 



Diagram of a bunsen burner 
Before the ga* i* ionited a correct 
proportion of air It mingled with it 
producing a hot and non-luminout 
flame 


advance in aiding perfect combustion; instead of passing cold 
air into the Bunsen tube the lamp has a beating tube or chamber, 


,"89 

while in some the mixture is preheati‘d. Furnaces arc built with 
recuperative action to heat the air ,supplv from the tuniarr itself. 

tP. ii.) 

BUNTING, JABEZ (i77f)-iS5S), English Wcskyan di¬ 
vine, W’as born in Manchester on May 13, 1770. He was educated 
at Manchester grammar school, anil at the age. of 10 began lo 
preach, being received into full connection in 1803. In 1835 he 
was appointed president of the first Wcsli'van theological college 
(at Hoxton). He was four times chosen lo be president of thi‘ 
conference, was repeatedly secretary of the "Legal Hundred.” 
and for iS years was secretary to the Wesleyan Mission.iry So- 
cicty. Bunting was a popular preacher, and an elfiaiive platform 
speaker. He died on June 16. 1858. His eldest son, William 
Madardie Bunting (1805-1 S(>t)), was also a distinguished W'es- 
leyan minister; and bis graiuLson Sir Percy William Bunting 
(1836-iQii), son of T. 1 ’. Bunting and editor of the Coutem* 
porary Review from 18S:. was knighted in moS. He died on July 

22 , 191 T. 

Sec T. P. Bunting. Lije of Juhrz Bunting (i850-87), and G. S. 
Rowe, Memorials of fP. M. Banting, with biograjihical inlroihutiDn 
by T. P. Banting (1870). 

BUNTING, the common Engli.sh name of birds of tbi- gemis 
Etnhenzd, members of the family I'niigillidae and distinguished 
by the angular gape, bony knob on the palate and hairlike streaks 
on the eggs. The corn buiilmg (E. colamirn) inhabits Europe nnd 
most of .'Vsia. nesting on the ground and forming flocks in win¬ 
ter. The voice is har.sb. The even commoner yellow-bunting 
(£. citrinella) is widely distributed and its monotonous song 
(often rendered as “A-littie-bit-of-breafl-and-fm-chee.se”) is very 
familiar in Britain, The tirl bunting iE. cirlus). with an olive- 
green head, is soniewliat more southerh’. The reed bunting 
(£. schoeniclus), recognized by its black head and white collar, is 
common in marshy places, to the exclusion of the other species 
The snow' bunting (Ple< Iraplienax nivalis) breeds further north 
than any other pics.serine bird, reaching Siiitzbcrgen Of the 
American forms, the black-throated bunting or dickiissel (Spita 
americann) inhabits (be open country in central stales, where 
it is migratory; the bay-winged bunting, vesper sjiarrow or grass 
finch iPooecetes tframincus) of eastern C'anada and F.S is 
di.stinguished by its chestnut wings; the lark bunting iCalamo- 
spiza nuianoenrys) of the western states resembles a lark in 
habits and has a brilliant .song. American buntings in general are 
brilliantly coloured. See also Bobolink; Ortolan; Nonparkil; 
Jndk.o Bird. 

Bunting is a word of doubtful origin, possilily connected with 
bjint, to sift, or with the German bunt, of varied colour, also indi¬ 
cates a loo.sely woven woollen cloth for making flags, and is also 
used of a collection of flags, and particularly those of a ship. 

BUNYAN, JOHN (1028-1688), English religious writer, was 
born at EIslow, about a mile from Bedford, in Nov. i()28. His 
father, Thomas Bunyan,^ was a tinker, or, as he described him¬ 
self, a “brasier.” The tinkers then formed a hereditary caste, 
which was held in no high estimation, Btinyan’s father had a 
fixed residence, and was able to send his son to a village school, 
where reading and writing were taught. 

The years of John’s boyhood were those during which the 
Puritan .spirit was in the highest vigour all over F>ngland, niul 
nowhere had that spirit more influence than in Bedfordshire. 
It is not wonderful, therefore, that a lad to whom nature had 
given a powerful imagination and sensibility wbiib amounted to 
a disease, should have been early haunted by religious terrors. 
Before he was ten his sports were interrupted by fits of remorse 
and de.spair; and his sleep was disturbed by dreams of fiends 
trying to fly away with him. As he grew older his mental con¬ 
flicts became still more violent. The strong language in which 

^The name, in various forms as Biiipnon, Buniun, Bonvrm nr Bin- 
yan, appears in the local records of Elstow atul I hr ncic'hbouring 
parishes at intervals from as far hark as 1199. 1 hey wm* sinall free¬ 
holders, but all the projjcrty except the cottage had been lost in the 
time of Banyan’s grandfather. Bunyan’s own account of his family as 
the “meanest and most despised of all the families of the land” must be 
put down to his habitual stdf-depreciation. Thomas Banyan had 
forge and workshop at Elstow. 
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he ribcd them strant-'cly misled rdl liis earlier hiopraphers ' 
exiepl. Southey, It w.is haij' an ordinary pradice with pious 
writers to eite as an irislarne ol tin' supernatural power 

of divine (^racc to rest ue the human soul fr<irn the lowest rlepths 
of wickedness, lie is (ailed in otie hook the most notorious of 
protlittates, in another, the ijrand pint ked from (he burning. 
Many e?a (dlf rit ix rsoris, wliose moral diaracters from boyhood to 
old acu; have been tree Irom any slain diM ernihle to their fe’.low- 
(features, have, in (heir autohioi^rapfiies and diaries, a[)plied to 
themselves, and doubtless with siiuerity, epithets as severe as 
(ould be a[)plied to litu.s Oates or Mr . lirownriKK- 

It is c|uite (crtain that Ihinyan was, at t.S, what, in any but 
the most austerely puiitanii al (irde.-., would have been consi(l(‘red 
as a yoiinc' man oi sin^mlar Kia\iiy and innocence. Indeed, it 
may be remarked that he, like many other penitents who, in 
general term -, ai knov\ ledfre I lieniseKcs to have been the wor.st 
of mankind, bred up, and stood vicuirously on liis defence, when¬ 
ever a,n>' partiiular (hatfU' was broiudh atrainst Iiim by others, 
lie (led,ires, it is true, (hal he had let loo.o- the reins on the neck 
of his lusts, that he liad delieiifed in all (r.uisKressions against the 
divine law, and (fi.it he had been the ringleader of the youth of 
Idslocv in all m.inner of \’iie. Hut when those who wished him 
ill a('cuse(l him of licentious amours, he (ailed on (lod and the 
angels to attest his purity. \(t woman, he s.iid, in heaven, e.irlh, 
or hell could deirge him witli h.iving evi r nuidc any improper 
adv;mres to her. Not only had he been strictly faithful to his 
wife; but. he had, eccn betore his marriage, been perfectly spot¬ 
less. iL does not .appear from hi;- own confessions. (»r from the 
railing,'; of lii.s enetnies, that he eccr was drunk in his life. One 

b. id h.d»il he < onl on led, th.il of using profane language; but he 
tells us that a .^in!,de reproof cured him so cliectu.dly that he 
never olicnded again, 'I'lie worst ih.it (.in he laid to his charge 
is that he ha<.l a great liking for some dicersions, (|uit(^ harmless 
in themselves, but (ondt.'mned b>' the rigid jiretisians among 
wlioin he lived, and for whose opinion he had a great respect. 
'I'he four chief sin.s of wliiih he w.i.s guihy were d.ancing, ringing 
the bells of the jiaiish diurdi, p!.tying .il lijuat and reading the 
history of Sir He\ is of Soulhampion. A rei lor of the school of 
l„'(ud would li.ivc held sudi a \ <<ung m;m uj) to the whole parish 
as a model. Hut Hunv.mV nolion of good and evil had been 
learned in a very dillerent .siliool; and he w.is made miserable by 
the (onllic t between his tasle and Ids .S( riiples. 

When he was about i 7 the ordinary course of his life was inter¬ 
rupted by an eveiil which g.ive a l.isting toloiir to his thought. 
He enlisted in (he Parli.inieni.iry .army, and served during the 
decisive camp.iign of in.is.' All that we know of his military 

c. ireer is, tli.it. at the siege of some town, one of his comrades, 
who had marched with the besieging army itislead of him, was 
killed by a shot. Hunyan ever after considered himself as having 
been sawd trom deaili by the sju'c i.al interlerence of 1‘rovidcnce 
It may be observed (li.it his iin.iginalion wa.s strongly jmi»res.sed 
by the glimpse wiiic li he h.id caught of the pomi» of war. 'I'o the 
hist he loved to draw his illustrations of sacred things from camps 
and furtre.sses, from guns, drums, trumixls, H.igs of tru('c, and 
regiments arrayed e.idi under its own banner. liis Great heart, 
his C’aptain Hu.merges and his t'ajitain (.'redence ;ire evidently 
porir.iits, of wliich the origin.ils were among tho.se martial saints 
who fought and e.NpuundecI in I'airfa.v's army. 

In ifi.p) Hunyan returned home and married about two years 
l.iler. Hi.s wife had somi.' piou.s relations, and brought him as her 
only jiortion some pious liooks His mind, excitahle by nature, 
very imperfectly disciplined by education, and exposed to the 

•A pamphlet entitled “New nociinienlarv Evidence of John Bunyan 
as a Soldier,” reprinted Irom the tinlUtnl^hirc Times of i>e(. 1024. 

shows that Hunc.iii joined the Newport I’agnell garrison on Nov. 30 
'Hu' town where one ot his eoinrades. who had marched with 
the besieging army imte.id of him. was shot, wa.s probably Leicester, 
to wtiuh a part ot the Newport I’agnell garrison was sent in 104<>. 
.'\n order w„(s issued in Aug. 10pi that the Newport garrison should 
be disbanded and the .soldiers ‘'employed for the .service of Ireland.” 
I’erhaps Hunyan was one 01 ibe'^e. for his name oemrs in the troop 
ot an Irish otiicer, Lieut -col. Charles O’Hara, which was mustered at 
N’ewp<irt on Jan. 17 tOa;. 11 so, the date cd his return home would 
be 1(147, not 1040. (Ed. E. IL) 


enthusiasm which was then epidemic in England, began to be 
tearfully disordered. The story of the struggle is told in Bun¬ 
yan s Grace Aboundinj^. 

In outward things he soon became a strict Pharisee. He was 
((instant in attendance at prayers and sermons. His favourite 
amu.sements were, one after another, relinquished, though not 
without many painful struggles. In the middle of a game of 
tipcat he pau-sed, and stood staring wildly upwards with his stick 
in hi.s hand. He had heard a voi(e asking him whether he would 
le.ive his sins and go to heaven, or keeji his sins and go to hell; 
and he had seen an awful eounten.incc frowning on him from the 
sky. The odious vice of bell-ringing he renounced; but he still 
for a time ventured to go to I he church tower and look on while 
other.s [lulhal the ropes. But s(a()n the thought struck him that, 
if he persisted in such wickedness, the steeple; would fall on his 
head; and he fled in terror from the accursed place. To give up 
dancing on the village green vs'as still h.irdcr; and some months 
elapsed before he had the fortitude to part with his darling sin. 
When this last sacrifice had been rna'le, he was, even when tried 
by the maxims of that austere time, faultle.ss. All Klstow talk(;(l 
of him as an eminently pious youth. Hut his own mind was more 
umiuiet than ever. Having notliing more to do in the way of 
visible reformation, yet finding in religion no jileasurcs to supply 
the place of the juvenile amusements which he had relirujuished, 
he began to apiirehcnd that he lay under some .special maledic¬ 
tion; and he was tormented by a succession of fantasies which 
seemed likely to drive liim to suicide or to liedlam. At one time 
he took it into his head that all persons of l.'-raelite lilood would 
be s.ived, and tried to make out that he partook of that blood; 
but hi.s hopes were sjx'edily destroyed by his fath(*r, who seems 
to have had no ambition to be regarded as a Jew. At another 
time Hunyan was disturbed by a .strange.; dilemma: “If 1 liave 
not faith, I am lust; if I liax’e f;n'(h, I can work miracles,” He 
was tempted to cry to the jnicldles between Elstow and Bedford, 
“He ye dry,” ami to stake hi.s eternal holies on the event. Then 
hr took up a notion that the day of gra( e for Bedford and the 
neighbouring x'illages was past; that all who were to be saved in 
that part of England were already eonverled; and that he had 
begun to pray and strive some months too late. Then he was 
hara.s.sed by doubts whether the Turks were not in the right and 
the Christians in the wrong. Again, he was troubled by a mani:ical 
impul.se which prompted him lo pray to the trees, to a broom¬ 
stick, to the parish bull. 

As yet, however, he was only entering the valley of the shadow 
of de.ith. Soon the darkne.ss grew thicker. Hideous forms 
iloated before him. Sounds of cursing and wailing were in hi.s 
ears. His xvay ran through stench and hre, close to the mouth 
of the fiotlonile.ss pit. He began to be haunted by a .strange 
curiosity aliout the unpardonable sin, and by a morbid longing 
to (onimit it. Hut the most frightful of all the forms which his 
di.sea.se took was a projien.sily to utter blaspliemy, and e.specially 
to renounce his share, in the benefits of the redemption. Night 
and day. in bed. at table, at work, evil spirits, as he imagined, 
were repealing close to his ear the words, “Sell him, .sell him.” 
He struck at the hobgoblins; he pushed them from him; but 
.still they were ever at his side. He cried out in answer to them, 
hour after hour, “Never, never; not for thousands of worlds; 
not for thousands.” At length, worn out by this long agony, he 
suffered the fatal words lo escape him, “Let him go if he will,” 
Then his misery became more fearful than ever. He had done 
what could not be forgiven. He had forfeited his part of the 
great sacrifice. Like Esau, he had sold his birthright; and there 
was no longer any place for repentance. “None,” he afterwards 
wrote, “knows the terrors of those days but myself.” He has 
(icscrilied his sufferings with singular energy, simplicity and 
pathos. He envied the brutes; he envied the very stones on the 
street, and the tiles on the houses. The sun seemed to withhold 
its light and warmth from him. His body, though cast in a 
sturdy mould, and though still in the highest vigour of youth, 
trembled whole days together with the fear of death and judg¬ 
ment. He fancied that this trembling was the sign set on the 
worst reprobates, the sign which God had i)ut on Cain. The 
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unhappy man s fmolinn (lestroycd his power of dipcslion. He 
had such pains that he expected to burst asunder like Judas, 
whom he regarded as his prototype. 

Neither the books which Bunyan read, nor the advisers w'hom 
he consulted, were likely to do much good in a case like his. 
His small library had received a most unseasonable addition, the 
account of the lamentable end of Francis Spira. One ancient 
man of high repute for piety, whom the sufferer consulted, gave 
an opinion which might wtdl have produced fatal consequences. 
■‘I am afraid," said Bunyan, "that I have committed the sin 
against the Holy (Jhost." “Indeed," said th(^ old fanatic, “I am 
afraid that you have." 

At length the clouds broke: the light became clearer and 
clearer; and the enthusiast who had imagined that he was branded 
with the mark of the first murderer, and destined to the end of 
the arch-traitor, enjoyed peace and a cheerful confidence in the 
mercy of (iod. Years elap.sed, however, before his nerves, w'hich 
had been so perilously overstrained, recovered their tone. When 
he had joined ;i Baptist society at Bedford, and was for the first 
time admitted to partake* of the eucharist, it was with difficulty 
that he could refrain from imprecating destruction on his breth¬ 
ren while the cup was passing from hand to hand. After he 
had been some time a member of the congregation he began to 
preach; and his sermons produced a powerful eftect. He was 
indeed illiterate: but he spoke to illiterate men. The siwere 
training through which he had pa.ssed had givcai him such ;m 
experimental knowledge of all the modes of religious melaiuholy 
as he could ne\’er ha\’e gathered from books, and his \igorous 
genius, animated by a fervent spirit of devotion, enabled him 
not only (o exercise a great influence over the vulgar, but even 
to extort the half-contcmptuous admiration of scholars. "N et it 
ivas long before he ceased to be tormented by an impulse which 
urged him to utter words of horrible impiety in the puljiil.' 

Bunyan w.is finally relieved from the internal sulferings wldc'h 
had embittered his life by sharp persecution from without. lie* 
had bec.'n five years a preacher when the Rc'storation put it in the 
|)ower of the Cavalier gentlemen and clergymen .ill ctve-r the* 
country to opjiress the dis.senters. In Nov. 1600 he was tiling 
inic) Bedford gaol; and there he remained, with some intervals 
of i)artial and precarious liberty, during 1 2 years. The authoritic's 
tried to extort from him a promise that he would abstain from 
pre.'uiiing; but he was convinced that he was divinely .set apart 
.'ind commissioned to be a teacher of rightc'ousness, and he was 
fully determined to olcey (iod rather than min. He was brought 
before se\eral tribunals, laughed at. caressed, reviled, menaced, 
but in vain. He was facetiously told that he was ejuite right in 
thinking that he ought not to hide his gilt; but that his read gift 
was skill in rejiairing old kettles. He W'as compared to Alexander 
the copi)ersmith. Me wais told that if he would give up jirc’aching 
he should be instantly liberated. He w'as warned that if he per¬ 
sisted in disobeying the law he would be liable to banishment, 
and that if he were found in England after a certain time his 
neck would be stretched. His answer was, “If you let me out 
to-day, I will preach again to-morrow." Year after year he lay 
p.atiently in a dungeon, compared with which the worst })rison 
now to be found in the island is a palace." His fortitude is the 
more extraordinary because his domestic feelings were unusually 
strong. Indeed, he was considered by his stern brethren as 
somew'hat too fond and indulgent a parent. He had four small 
children, and among them a daughter who was blind, and whom 

'Bunyan had joined, in 165,^, the nonconformist community which 
nut under a certain Mr. Gifford at St. John’s churih, Bedford. This 
con'rreiration was not Baptist, properly .so called, as the question of 
fcapti.mi, with other doctrinal point.s, was left ojjen. When Bunvan 
removed to Bedford in 105s, he tjecame a demon of this churth, and 
two years later he v.'as formally recotruized as a preacher, his fame 
soon spreading through the neighbouring counties. His wife died soon 
after thi'ir removal to Bedford, and he also lost his friend and pa.stor, 
Mr. (iifford. flis earliest work was directed against Quaker nivstici.sm 
and api)eare(l in It was entitled Some Gospel Truths Opened; 

it was followed in the same year by a second tract in the same .sense, 
A Vindication of Gospel Truths. 

*'Hc was not, however, as has often been .stated, confined in the old 
gaol whidi stood on the bridge over the Ouse, but in the county gaol. 
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he loved with pccuhar teiulcrnc-'-'. Me could not, he .<ai(l. bc.ir 
even to let the wind blow on her; and now she must sufter cold 
and hunger; she must beg; she must be beaten; “yet," he added, 
“1 must. I must do it." 

His second wife, whom he had married just before his arrest, 
tried in vain for his release; she even petitioned the Mouse of 
Lords on his behalf. While he lay in prison he could do nothing 
in the way of his old trade for the support of his family. He 
determined, therefore, to take up a new trade. He learned to 
make long-tagged thread lace.s; and many thousands of these 
articles were furnished by him to the hawkers. While his hamb 
were thus busied he had other employments for his mind and his 
lips. He gave religious instruction to his fellow-captives, and 
formed from among them a little dock, of which he was himself 
the pastor. He studied indefatigably the few books which he 
possessed. His two chief comjianions were the Bible and Fox's 
Book of Martyrs. His knowledge of the Bible was such that he 
might have been called a living concordance; and on the margin 
of his copy of the Book of Martyrs are still legible tlie itl-spell 
lines of doggerel in which he expressed his reverence lor the 
brave sufferers, and his implacable enmity to the mystiial 
Babylon. 

JTison life gave him leisure to write, and during his lir^l 
imfirisonment he wrote, in adtiition to several tracts and some 
verse, Ctracr Ahoundlny to t/if Chicj of Sinuers, the narrative 
of his own religious experience. The Imok was published in 1 ()()(>. 
A .short period of freedom was followed by a second oltence and 
a further imprisonment. Bunyan’s works were coar.se, indeed, 
but they showed a keen mother wit, a great command of the 
homely mother tongue, an intimate knowledge of the Paiglish 
Bible, and a vast and dearly bought si.iiritual experience. They 
were well received, therefore, when the corrector of (he pres.s had 
improved the .syntax and the .spelling. 

Much of Bunyan’s time was spent in controversy. He wrote 
.sharply against the (juakers, whom he seems always to have held 
in utter abhorrence. He wrote against the liturgy of the Chunh 
of England. No (wo things, at cording to him. had less affinity 
than (fie form of prayer and the sifirit of j)rayer. Tho.se, he 
said with much j)(»int. who have most of the spirit of prayer are 
all to he found in gaol; and those who have most zeal for the 
form of prayer are all to be femnd at the alehouse. The doctrinal 
Articles, on the other hand, he warmly praised and defended. 
The most acrimonious of all lii.*^ works is his Drfrncc of Juslifi- 
cation by Faith, an answer to what Bunyan calls “the brutixli and 
beastly latitudinarianism" of Edward J'owler, atlerward'' bishop 
of Gloucester, an excellent man, but not free.* irom the* taint ol 
Felagianism, 

Bunyan had al.^o a di.spute with some of the chiefs of the m i I 
to which he belonged. He doubtless hold with perfect siiutrity 
the distinguishing tenet of tliat sect, but he did not consider that 
tenet as one of high iniiHirtance, and willingly joined in com¬ 
munion with piou,'. I'resbyterians and Independents. The ^tt•rne^ 
Baiitists. therefore, Icjudly pronounced hinri a false brother. A 
controversy arose which long survived the original combatants. 
The cause which Bunyan had defended with rude logic and 
rhetoric against Kiffin and Danvers has since been pleaded by 
Robert Hall with an ingenuity and elocjuence such as no j)olemical 
writer has ever surpassed. 

During the years which immediately followed the Restoration, 
Bunyan's confinement sccmis to have been strict. Hut as the 
passions of 1660 cooled, as the hatred with which the I'uritans 
had beem regarded while their reign w'as recent gave place to jiity 
he was less and less harshly treated. The di.strcss of his family, 
and his own patience, courage and piety, softened the hearts of 
his judges. Like his own Christian in (he cage, he found pro¬ 
tectors even among the crowd at Vanity Fair. The l)i.^hop of 
Ihe diocese. Dr. Barlow, is said to have interceded for him. At 
length the prisoner was suffered to pass mo.st of his time beyond 
the walls of the gaol, on condition, as it should seem, that he 
remained w’ithin (he town of Bedford. 

He owed his complete liberation to one of the worst acts of 
one of the worst governments that England has ever seen, In 
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itr;i the* f’ahal was in power. Charles II had (ontludetl the 
Irealy by whith hr hound himself to set up the Roman Catholit 
rclipoii in Rn^flatid. The first step whiih he took tow'ards that 
end was (o annul, hy an unconstitutional exercise of his jjrcrof'a- 
(ive, all the fienal statutes ajtainst the Roman Catholics; and in 
order to disKui^e his real design, he anrtulled at the same time the 
penal statutes aKainst Protestant nomonformists. Bunyan was 
(onscfpirntly set at larited In the lir.st warmth of his gratitude 
he [luhlished .1 Iratl, in which he (omiiarcd (.Charles (o that 
humane and generous Persian kitiK, w'ho, though not himself 
blest with (he light of the true religion, favoured the chosen 
people, and permitted them, after years of captivity, to rebuild 
(heir beloved (em{)I< 

Before he lei I his [iri'.on, he had begun the book which has 
made his name immortal ■’ The history of that book is remark¬ 
able 'Phe author wa^, as lie tells us, writing a treatise, in which 
Ire had occasion to speak of ifie stages of the Christian progress. 
He conijiared that progress, as many others had comjrared it, to 
a pilgrimage. Soon his (piitk wit di.scovered innumerable points 
of similarity whi< h had escaped his predece.ssors Images came 
crowding on his mind faster than he could put (hem into words. 
c|uagmitv.s and pits, sleep hills, d;irk and horrilile glens, .soft vales, 
sunnv pastures, a glcmmy castle, of which the courtyard wa.s 
strewn with ihe skulls and lione.s of murdered pri.'.oncrs, a town 
all IrusHc' and splendour, like London on the Lc)rd Mayor's clay, 
and tlic‘ narrow patli, straight as a rule could make it. running oi\ 
up hill and down Irill, through c ity and through wilderness, to thc' 
Black River .and the Shining (late. He had found out, as most 
peojilc' would ha\e said, by accidenl, as he would doulitless have 
said, by the guidance of Providc'me, where his pow'ers lay. He 
had no suspicion, indecal, that he was producing a masterpiece'. 
He could not guess what place his allegory would occupy in 
I'inglish literature; for of h'aigli.sh literature he* knew nothing. 
'Those who supp(^.^e him (o have studied the /d/er/V Oua nr might 
easily be coiduted, if this were the proper place for a cletailcal 
examination of the passages in which the two allc'gories have been 
thought to rc’semblc each olher. I'he oidy work of liclion, in 
all probability, with which he could compare his Pilgrim W’as iris 
old tavouriie, the legend of Sir Bevis of Southampton. He* would 
have thought it a sin to borrow any time from Ihe serious busine.ss 
of his lile, from his expositions, his controversies, and his lace 
lags, for the purpo.se of amusing himsi'lf with what he considered 
merely a tritle. It was only, he assures us, at spare moments 
that he returned to the House Beautilul, the Delc'clable Moun¬ 
tains and tire Enc harried (Iround, He had no as.sistance. Nobody 
but himself .s.iw a litre till Ihe whole w'as complete. 

He then consulted his pious fric-nds. Some wei'e, irleascd. 
Others were much scandaliz-ed. It was a vain stor\', a mere 
romaircc', aliout giants, aird lions, and goblins, and warriors, 
.sometinre.^ lighting with monsters, and .somc'tinres rc-galecl by fair 
l.idies iir stalely palaces. The' loose atheistical wits at Will's 
inighl write* such stuff to divert the- p.iinled Jezebels of (he court; 
IhiI did it lu'ccrtne a irrinistc'r of the* gcr.spel to copy the evil fashions 
of (he world? 'I’lieic* liaci lieen a time when the cant of such 
fools would have made Bunyan misc-rable. Bui that, time was 
past; and Iris mind w,i> now in a Itnrr and ht*al(hy state. He 
saw that in eiirployitrg fiction to make truth clc'ar and goodness 
attractive, Ire was cttih' following (lie example which every ('hris- 
tiaii ought to prc)|)ose to himself; and he* determined to jrrint. 

The Pilgrim's PrOf^ns.s was published in Eeb. 1O7S. Soon the 
irresistilrle charm of a book which gratified (he imagination of 
the reader with all the action and scenery of a fairy tale, which 
I'xercisc'd his ingenuity by setting him to discover a multitude of 
curious analogies, which interested his feelings for human beings, 
frail like himsc'If, and struggling with temptations from within 
and from without. whic:h every moment drew a smile from him 

'His formal pardon is dated Sept, i.t 1673; but frvT months earlier 
he* had ri'coiverl a royal licence to prc'ach, and acted for the next 
three years as pastor of the non-conformist body to which he belonged, 
io a I earn on the site of which stands (he present Hunvan Meeting. 

■'ll c^ now gc-nerally supposed that Bunyan wrote his PHf'rim's ProR- 
rrv.c. tied during his 13 years’ impri.sonmcnf. hut during a short period 
of incarceration in 1075, probably in the old gaol on thc bridge. 


by .some stroke of quaint yet simple plca.santry, and nevertheless 
left on hi.s mind a sentiment of reverence for Hod and of sym¬ 
pathy fcir man. began to produce its effect. In puritanical 
circles, from which plays and novels were strictly excluded, that 
effect w.'is .such as no work of genius, though it were supericjr 
to the Iliad, to Don Quixote or to Othello, can eva*r produce on a 
mind accustomed to indulge in literary luxury. A second edition 
came out in the autumn with additions; and the demand became; 
immen.se. Thcr eighth edition, which contains the last improve¬ 
ments made by the author, was pulrlished in 10S2, thc ninth in 
jo».p the tenth in 1085. The help of the engraver had earl\ 
been called in; and (en.s of thousancN of children looked with 
(error and delight on execrable copfK'rplates, which represented 
(.'hristian thrusting his sword into Apollyon, or writhing in the 
grasp of (liant Despair. In Scotland, and in some of the colonies, 
the Pilgrim was even more popular than in his native country. 
Bunyan has told us, with very pardonable vanity, that in New 
England his dream was the daily subject of the conversation of 
thousands, and was thought worthy to appear in the most superb 
binding, He had numerous admirers in Holland and amongst 
the Huguenots of France. 

He conlinued to work the gold-field which he had discovered, 
and to draw from it new treasures, not indeed with quite sinh 
ea.se and in (juite such abundance as wlreii the precious soil was 
still virgin, but yet with success, which left all competition far 
behind. In KjSo appeared thc Life and Death oj Mr. Badinan; 
in 1OS4 the second part of the Pily,rim's Progre.ss. In 1082 ap¬ 
peared the Holy War, relating the attempt of the irowers of evil 
to gain (he city of Man's .soul, and which if the PilgrUn’s Progress 
did not exist, would be the best allegory ever WTilten. 

Bunyan’s place in society was now very different from what it 
had been. There had been a time when many dissenting minis¬ 
ters, who could talk Latin and read Hreek, had affected to treat 
him with scorn. But Iris fame and intlucnce now far exceeded 
their.s. He had so great an authority among thc Baptists that 
he was jiopularly tailed Bishojr Bunyan. His ejriscoixil visitations 
were annual. J-'rom Betlftjrd he rode every year to London, and 
pre.ached there to large and .attentive congregations. From Lon¬ 
don he went hi.s circuit through thc country, animating the zeal 
of his brethren, collecting and distributing alm.s and making up 
([uarrels. Thc magistrates seem in general to have given lilt It; 
trouble. But there is reason to belit've that, in the year 1085, 
he was in some danger of again occupying his old (juarters in 
Bedford gaol. 

In that year the rash and wicked enterprise of Monmouth 
ga\e (ht* government a pretext for pro.sccuting the nont onform¬ 
ists; and scart ely one eminent divine of the Preshylerian, Inde- 
ix ntleirt or Baptist persua.sion remained unmolested. Baxter was 
in prison; Howe was driven into exile; Henry was arrested. Two 
eminent Baptists, with whom Bunyan had been engaged in con¬ 
troversy, were in great peril and distress. Danvers was in danger 
of being hanged; and Kiffin’s grandsons were actually hanged. 
The tradition is that, during those evil days, Bunyan was forced 
to disguise himself as a wagoner, and (hat he preached to his 
(ongregation at Bedford in a smock-frock, with a cart-whip in 
his hand. But soon a great change took place. James II. was 
at open war with the church and found it necessary to court 
the dissenters. Some of the creatures of the Government tried 
to secure (he aid of Bunyan. They probably knew (hat he had 
written in praise of the Indulgence of 1672. and therefore hoped 
(hat he might be equally pleased with the Indulgence of 1687. 
Hut 15 years of thought, observation, and commerce with the 
world had made him wiser. Nor were the cases exactly parallel. 
Hilaries was a professed Protestant; James was a professed 
Papist. The object of Charles’s indulgence was disguised; the 
objeet of James's indulgence was patent. Bunyan was not de¬ 
ceived. He exhorted his hearers to prepare themselves by fasting 
and prayer for the clanger which menaced their civil and religious 
lilierties, and refused even to sjK'ak to thc courtier who came 
down to remodel the corporation of Bedford, and who. as was 
sujipo.'^ed, had it in charge to offer some municipal dignity to 
! the bishop of the Baptists. 
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Bunyan did not live to see the Revolution.’ In the summer 
of 1688 he undertook to plead the cause of a son with an angry 
father, and at length prevailed on the old man not to disinherit 
the young one. This good work cost the benevolent intercessor 
his life. He had to ride through hea\y rain. He came drenched 
to his lodging on Snow Hill, was seized with a violent fever, and 
died in a few days (Aug. 31), He was buried in Bunhill Fields; 
and many Puritans, to whom the respect paid by Roman Catholics 
to the reliques and tombs of saints seemed childish or sinful, are 
said to have begged with their dying breath that their coffins 
might be placed as near as possible to the colTm of the author of 
the Pilgrim’s Progress. 

The fame of Bunyan during his life, and during the century 
which followed his death, was indeed great, but was almo.st 
entirely confined to religious families of the miildle and lower 
classes. Very seldom was he during that lime mentioned with 
respect by any writer of great literary eminence. V'oung coupleil 
his prose with the poetry of the wretched D’Urfey. In the 
Spiritual Quixote, the adventures of Christian are ranked with 
tho.se of Jack the Giant-Killer and John Hickathrift. Cowper 
ventured to praise the great allegorist, but did not venture to 
name him. It is a significant circumstance that, for a long lime 
all the numerous editions of the Pilgrim's Progress were evidently 
meant for the cottage and the servants’ hall. The. paper, the 
printing, the plates, were all of the meanest description. In 
general, when the educated minority and the common people 
differ about the merit of a book, the opinion of the educated 
minority finally prevails. The Pilgrim’s Prugnws is iierhaps the 
only book about which the educated minority has come over 
to the opinion of the (ommon people. 

The attempts which have been made to improve and to imitate 
this book are not to lie numbered. It has been done into ver.se; 
it has been done into modern English. The Pilgrimage of Tender 
Conscience, the Pilgrimage of Ciovd Intent, the Pilgrimage of 
Seek Truth, the Pilgrimage of Theophilus, the Infant Pilgrim, 
the Hindoo Pilgrim, are among the many feeble copies of the 
great original. But the peculiar glory of Bunyan is that those 
who most haled his doctrines have tried to borrow (he help of 
his genius. A Roman Catholic version of his parable may be 
.seen with (he head of the virgin in the title-page. On the other 
hand, those Antinomians for whom his Calvinism is not strong 
enough, may study the Pilgrimage of llepIrJbah, in which nothing 
will be found which can be (onstrued into an admis.sion of free 
agency and unicersal redemption. But the most extraordinary 
of all the acts of vandalism by which a fine work of art was ever 
defaced was committed in the year 1853. It was determined 
to transform the Pilgrim’s Progress into a 'Fractarian book. The 
task was not ea.w; for it was nc(e.s.sary to make two .sacraments 
the most prominent objects in the allegory, and of all Christian 
theologians, avowed Quakers excepted, Bunyan was the one in 
whose system the sacraments held the least prominent place. 
However, the Wicket Gate became a type of baptism, and the 
House Beautiful of the eucharisL. The effect of this change is 
such as assuredly the ingenious person who made it never con- 
tem])laU’d. For, as not a single pilgrim passes through the Wicket 
Gate in infancy, and a.s Faithful hurries past the House Beautiful 
without stopping, the lesson which the fable in if.s altered shape 
teaches, is that none but adults ought to be ba|)tized, and that 
the cucharist may safely be neglected. Nobody would have di.s- 
covered from the original Pilgrim’s Progress that the author was 
not a Paedobaptist. To turn his book into a book against 
Paedobaptism, was an achievement reserved for an Anglo-Catholic 
divine. Such blunders must necessarily be committed by every 
man wlio mutilates parts of a great work, without taking a 
comprehensive view of the whole. (^P) 

The above article has been slightly corrected as to facts, as com¬ 
pared with its form in the pth edition, Bunyan’s works were first 
partially collected in a folio volume (it)Q2) by nis friend Charles Doe. 


‘He had rerumed his pastorate in Bedford after his imprisonment 

of 1675, and, althouah he frequently preached in htmclon to rrowded 
congregations, and is said in the last year of his life to have been, of 
course unofficially. Chaplain to Sir John Shorter, lord mayor of Lon¬ 
don, he remaincci faithful to his own congregation. 
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A larger edition (1730-37) was edited by S.amuc'l Wibon of the 
Barhicau. Jn 1853 a good tnlition was produced by George Offer. 
Southeys edition (1830) of the Pilgrim's Prognss contained his Lift 
of Bunyan. Since then variou.s editions ol the Pilgrim'i Progress, 
many illu.strated (by Cruikshank, Bjarn Sliaw, W. St ram; and others), 
have appeared. An interesting life bv W. Hale White wa.s published 
in ig04. Other live.s are by J. A. Froude (18S0) in the ‘ English Men 
of Letters" .‘•erie.s. and E. \ enables (1888); but the standard work i- 
John Himymi: Uis l.ije, Times and Work 0 8S>). h\ the Ri'v. ,) 
Brown of Hc*dford. bronze statue. h\ Boehm, was presented to thi 
(own by the duke of Bedford in 1874. See also R 11 ('oats, .toho 
Bunvatt (io;7); G. (), (iriffith, John Bunyan and W. V. 

Tindall, John Bunyan, Mechanick Preacher ti()34). 

BUNYAN, PAUL, a m)-tliical hero of Ihe lumber camps of 
till' .\mericaii north-west. According to James Stevens, ilie 
auiluir of one* version of the legends (Paul Bunyan, 19:5) the 
storic-s vhich have bt'cn told in .'Xmeriian timbcM lands for genera- 
tioim arc- of Canadian origin, but "It was I be Americ an loggers 
bc'low the Itorder who made of Paul Buin-on a true- hc-ro of cami> 
nights' entertainment Thc-\' gave him Babe, the* blue ox. who 
nu’.isured forty-two ax linndlc-s and a plug of chewing tobacco 
bc‘tween the* horns, d'hev created the . . . mythical logging (amji 
with its cookhouse of mountainotis si/e and . . . llie\- peojiled 
this camp with astounding minor heroes. 'Phey made their Paul 
Bunyan an iru'enlor and orator, and an industrialist whose la¬ 
bors surpassed those of Hercules. The\' devised a chronology 
for him; he ruled .American life in the period lietwc'cn the WintcM- 
of the Blue Snow and the Spring That the* Rain C'amc* 1 ^' From 
China” In any cast*, the legend which is said to have begun in 
the Papineau rebellion in ('anada in 1S37, when a ‘‘might>•- 
muscled, bellico.se, bearded giant named Paul Bunyon . . . raged 
among the* Queen's troops like Samson among the Philislines." 
bad, by 1S60, spread throughout the northwest, and perhaps evc-n 
into the suulh wlu-n' undc-r the name of John Henrv’ he iu'catne 
"the man worth talking aboul” in the work camp gang. Accord¬ 
ing to Esther Shephard in her I’aul Bunyan (1024') ‘‘Some evi- 
dc*nee points to a I'reiu h-Canadian origin among the loggers of 
(Juc'bec or nortiu'rn Ontario, who may c'ven have* brought them 
from the old country. But othc-r c*videnees point just as strongly 
to an American beginning, possiblv' in Michigan or Wisconsin.” 
"In (he Minnc'.sola camps, . . . the loggers were undoubtedly en¬ 
riched by Scandinavian myth, and there Paul Bunyan assumed 
some of (he charaderislics of a modern Thor.” At other jdaces he* 
became coloured by Indian legend But whatever his habitat, he 
i.s best know'n and enjoyed in the stories of Bahe, the Blue Ox; 
The Winter of the Blue Snoio; Digging Pngi't Sound and Paul’s 
Hunting, which are found in the books mentiont'd above, 
BUNZLAU, a town of Germany, in Prus.sian Silc.sia, on the 
right bank of the Bober, a tributary of the Oder, 27 mi. W. of 
Liegnilz. Pop. (1939) 22,119. Bunzlau (Boleslavia) received its 
name in the 12th century from Duke Boleslav, w'ho separated 
it from the duchy of Glogau. Its importance was increased by 
numerous privileges and the possession of extensive mining works. 
It was frequently captured and recaptured iq the wars of (he 
17th century, and in 1739 was completely destroyed by fire. The 
Bunzlaii pottery is famous; woollen and linen cloth are manu¬ 
factured. and there are quarries in the vicinity. 

BUONAFEDE, APPIANO (1716-179.0, Italian philo.so- 

])her. was })orn at Gomarchio. in Ferrara tmivince, and died in 
Rome, fh- became i)rofessor of theology at Naplc-s in 1740. and 
entering the religious body of the Celestines. rose to be general 
of the order. His Della Restaurazione di ogni Filosopa ne* Sec oil, 
xvi. xvii, xviii, 1789 (German trans. by C. Heydenreich) gives a 
valuable account of 16th century Italian philosophy 

BUOY, a floating body employed to mark the navigable lim¬ 
its of channels, their fairways, sunken dangers or isolated rocks, 
mined or torpedo grounds, telegraph cables, or the position of a 
ship’s moorings when they have been .slipped; buoy.s also serve for 
a vessel to make fast to instead of anchoring. They vary in size 
and con.struction from a log of wood to steel mooring buoys for 
warships or a steel gas buoy. The origin of (he word may be 
traced through O.Fr, hoie, or Dutch boei, and English leith Cen- 
tur>' “boye” from Lat. boia. fetter; it is now usually pronounced 
as “boy,” and it has been spelt in that form; but Hakluyt’s Voy- 
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aRc.s .Spells it “bwoy, ’ and this seems to indicate a different pro- 
nuneiafion which is also given in some modern dictionaries. The 
date when the fir.st navigation buoy was laid off the coasl.s of the 
British Isles cannot be traced, but the regular marking by buoys of 
such places as the Thames estuary and the river Tees is known to 
have been in existenc e nearly .^oo years ago. (Srr Ligh i uoi-sr.s.) 

Uniform Systems of Marking Buoys.—In iHS: a c onference 
was held at 'rnriity llou.se with II R 11 the Duke of Kdinburgh, 
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Selected types of buoys maintained by the u.s. coast guard 

Each i« (+i«rnc;ttfiitically roldured and numbciyd »o m to give to mariner* 
the moat definite Informattun possible concerning position of rocka, ihoals, 
channels and abrupt turning points m channels 

as president to investigate a proiio.sal for the establishment of a 
uniform system of liuoyage. The conference consisted of repre- 
•sentatives from various bodies interested, and the questions of col¬ 
our, visibility, shape and si/.e of buoys were considered and a 
system of buoyage e\olved which subsecjuimtly was adopted as the 
uniform s> vieni of buoyage for the I'nited Kingdom and extended 
to Bulia and the Dominions. 

In iSSi) ,111 Iiueinational .Marine ('oiitereiue wm.-. held at W'adi- 
ington, r S,,\,, iiu luding representatives from most of the princi¬ 
pal maritime nations of the world, as well as from countries as 
remote as t'hina, Siam and Uruguay; it recommended the adop¬ 
tion of an international “lateral ’ system based primarily on colour, 
i.(\, starboard-hand buoys were to be red and port-hand buoys 
black or parti-colourcci, while the use of sphcriral-shaped buoys to 
mark middle-grounds was detinitcly excluded. So far as the United 
Kingdom was coiuerned, the reasons advanced were not suffi¬ 
ciently strong to induce the authewities to depart from the uniform 
system arranged for (Ireiit Britain at the iSS.' Conference. 

Another Maritime C'onference was held in St. Petersburg in 
March 191?. but Great Britain was not represented, and although 
the Conference proposed the' reversal of the buoyage colouring 
lecommendccl by the Washington t'oiifereiue. only Soulli Russia, 
Spain and Italy adopted its sugge'-tioiiv 


The coasts of some countries, in particular those in the Baltic, 
arc not well suited to a “lateral’' system of buoyage and a system 
known as the “compass” or “cardinal” system has been adopted, 
under which a combination of the shape, colour and topmark of 
the buoy indicates the compass bearing of the danger from the 
buoy. The countries using the cardinal system are Norway, 

I SwedcMi, North Ru.ssia. Germany, Italy and Turkey (the last three 
u.-.e a “lateral” sy.stem as well). 

I A.s regard.s systems of buoyage in general, the British view i^ 

: that buoys, not being essentially reliable .seamarks, arc only addi- 
I ii<inal aids to the mariner, and so long as they conform in shape to 
1 some more or less sim})le general sysletn aiici can easily be identi- 
! tied irom the chart, uniformity in colouring is a secondary consid- 
j (r ition. particularly as variations in colouring to distinguish differ¬ 
ent (hannels in the same estu:iry are a lielj) to the mariner. As 
reganl.^ the colours of lights on lighted buoys, the system in the 
United Slates is to have red on starboard-hand buoys in conso¬ 
nance with the colour of the buoy and green lights on port-hand 
buoys. White lights may be used on either side. Under the sys- 
j tern followed in the British Isle.s red is iisua!I>- for lights on 
: port-hand buoys and white for starboard-hand buoys in narrow 
waters, but for positions in the open sea a reel light has the 
disadvantage inherent in reduced intensity and is only adopted 
when some distinctive character other than white is essential and 
then generally is confined to port-hand buoys; in any case, buoys 
with green lights are used exclusively for marking wrecks. 

Buoyage System in the British Isles. —The uniform system 
of buoyage (which is of the type known as “laleral”) adopted in 
the Unit(‘d Kingdom after the Conference in 1SS2 continued with¬ 
out modification until iqaa when a further uinferencc was held at 
'I'riniiy Houx* to review the sixtion of the uniform system relating 
to the “buoying and marking of wrecks”; this conference pre¬ 
pared a scheme for wmek-marking which has been adopted as the 
uniform system throughout the British Isles, wmile at the same 
time it made a few other mcKlifications in the uniform system of 
buoyage, the principal one being a definition of the direction of 
the main stream of Hood tide for the various disIricLs around the 
coast, whic h put briefly is, in the case of the North Sea and English 
Ghannel towards the Thames and on the West Coast in a northerly 
direction. 

The uniform system of buoyage for the British Isles, including 
the system of buoying and marking of wrecks adopted in u):.:, is 
now a.s follows;— 

(1) The mariner when approaching the coast must determine 
hi.s position can the chart, and note the direction of the main 
stream of flood tide*. (:;) The term “starboard-hand” shall denote 
that side' which would be on the right hand of the mariner 
('ither going with the main stream of the Hood, or approaching 
a harbour, rivcT or estuary from seaward; the term “port-hand” 
shall denote the left hand of the mariner in the same circum¬ 
stances. (3) Buoys showing the pointed top of a cone above 
water >.hall be called Conical and they shall always be starboani- 
h.'ind buoy-, a,- above delined. (.;) Buo\s showing a Hat lop above 
water shall be called Can and they shall .always be port-hand 
buoys, as above defined. (5 ) Buoys showing a domed top above 
w.iter shall be called Sff/icriial and they shall mark the ends of 
middle grounds. f,e.. sho.tls in the middle of a channel. (6) Buoys 
having a tall central structure on a broad base shall be called 
Pillar buoys, and like all other special buen's, such as bell buoys, 
gas buoys, and automatic sounding buoys, shall be jilaced to mark 
special positions either on the coast or in the approaches to har¬ 
bours. ( 7) Buoys showing only a mast above water shall be called 
Spar hnnys. (Useful where floating ice is encountered or the cur¬ 
rent velocities are high.) (S) Starboard-hand buoys shall always 
be painted in one colour only. (In Scotland, red is invariably 
u.»ed ) (0) Port-hand buoys .shall be ])ainted of another character¬ 
istic colour, either single or parti-colour. (In Scotland, black is 
invariably used.) (10) Spherical buoys at the ends of middle 
grounds shall always be distinguished by horizontal stripes of 
white colour, (ii) Surmounting beacons (on buoys) such as 
"staff and globe” and uther.s, .-hall always l:-e painted of one dark 
colour, (i:) Staff and globe shall only lie u.^ed on starboard-hand 
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liuuys, staff and tagr on j)ort-hand; diamonds at tho outer ends of 
middle grounds; and triangles at the inner ends. (St. tleorgc and 
St. Andrew crosses arc principally employed to surmount shore 
lieacons.) (i,u Huox’s on the same side of a channel, estuary or 
tideway ma>- he di‘'(inguished from each other by names, numbers 
or letters, and where necessary by a staff surmounted with the 
appropriate beacon. (14) Huo\s intended for moorings may be 
of any colour (other than green) and shape according to the dis¬ 
cretion of the authority within whose jurisdiction they are laid, 
but for marking submarine telegraph cables the colour shall he 
black with the word “Telegraph" ptiinted thereon in white letters. 
.Spherical and Pillar buoys are not used by the United Slates and 
Its possessiems. (J. M. X.) 

Buoyage System in the United States. —The colouring and 
numbering of buoys is determined b}- their [position with respect to 
the navigable channel as such channels are entered and followed 
from seaward toward the head (jf nac igation. This method, known 
as the lateral systi'in. is uniform in all United States waters. As 
all channels do not leati from seaward, arbitrary assumptions must 
f)e made in order that the system may be consistently applied. 

Distinctive colours are ii.aintefl on all buoys to indicate their 
[uiriiose or the side of the channel which they mark. Red buoys 
mark the right-hand sides of channels, entering from .seaward, 
black buoys mark the left-hand sides of channels, entering from 
seaward, Red and black horizontally-banded buoys mark obstruc- 
lions, or a junction of two channels, and indicate that there is a 
channel <jn either side. Black and white vertical-.slriped huox’s in¬ 
dicate the middle of a channel, and should lie jias.sed close to, but 
on c'ithcr side, for safetx'; while buoys mark anchorages: yellow 
bnox’s mark quarantine anchorages; white buen’s with green tops 
mark areas in whic h dredging is being carried on. IBack and white 
horizontally-banded biiox’s mark the limits of areas in which there 
are fish nets and traps. Red or black funlighted ) buoys with white 
lojis h;i\e the same significance as similar buoys without white lop. 

Xumbers are painted conspicuously upon most buoys. These 
numbers serve to indicate which side of the channel the buovs 
mark, and also facilitate the locating of the buoys upon the charts. 
Numbc'rs increase from seaward and are kept in ajiproximate .se¬ 
quence' on the Ixx'o sides of the channel by omitting numbers as 
re(|iiiifd. 

Odd-numbered buoys mark the left-hand side's of channeU enter¬ 
ing troin seaward. Ev'en-numbered buoys mark the right-hand 
nicies of channels entering from seaward. Xumbers followed by 
letters, such as ?4,\. aqD, aqC'. indicate that buoys have been 
added to a channel and the series not at once renumbered Xum¬ 
bers followed by letters, such as 1 DR, are used on important 
liuoys. particularlx- those marking i.solated offshore dangc'rs. The 
letters are the initials of the station name, in this instance Du.x- 
bury reef, and the number has the usual significance. Letters with¬ 
out numbers aie applied in some ca.ses to black and white ver¬ 
tically-striped buoys marking fairways, and to red and black hori¬ 
zontally-banded buoys marking junctions or bifurcations. 

Definite shape characteristics have been given to a large portion 
of the unlighted buoys used in United States waters, to indicate, 
as in the British system, which sides of the channels they mark. 
Uylindrical buoxs with flat tops are known as can buoys, and if 
painted black, mark the left-hand sides of channels entering from 
-eaward. Conical buoys with pointed lops are known as nun 
buoys, and if painted red. mark the right-hand sides of channels 
entering from se.iward. ('ylindrical or can buoys, painted in red 
and black horizontal bands, with the topmost band black, are used 
to indicate an obstruction or a junction of one channel with an¬ 
other, where the principal channel entering from seaward lies to 
the right of the buoy. Conical or nun buoys, painted in red and 
black horizontal bands, with the topmost band red, indicate an 
obstruction or a junction of one channel with another, where the 
principal channel entering from seaward lies to the left of the 
buoy. Conical or nun buoys with black and white vertical stripes 
indicate the middle of a channel, and may be pas.sed on either .side. 
Xn special significance is to lx* attached to the shapes of .spar 
buo\s, bell buoys, whistle buo>*s. gong buoys, lighted buoys, or 
combination buoys, their purpose being indicated by their colour¬ 


ing. numbering, or light 

For all buoys xxith lights, the following system ol eolouriiig i^, 
used. Green lights arc u.sed only on buoyj, marking the hit-h,and 
sides of channels entering from seaward. Red lights are used tmlx- 
on buoys marking the right-hand sides of channel.s entering from 
.seaward. White lights may be used on either side of the channel, 
and such lights arc frequently cmijloxed in place of coloured lights 
at points where a light of considerable brilliance is re(]uired. 
particularly as leading or turning lights. 

Fixed lights (lights that do not flash) may be found on either 
black or red buoxs. Flashing lights (flashing at regul.ir interxals 
and at the rate of not more than flashes per minute) are i)laceii 
on cither black buoys or on ri'd buoxs. (^)uick-flashing lights (not 
le.ss than f)0 lla.shes per minute) are jilaccd on black buoxs and 
on red buoxs at points where it is desired to indic.ite that speci.d 
caution is required, as at sharp turns or suddin cunsiricl 10ns 
Interrupted quick-flashing lights (the groups consisting of a 
series of (|uick flashes, with dark intervals between groui)s of 
about 4 seconds) an- placed on buoys painted in red .uid black 
horizontal bands, indicating obstructions or a junction of one 
channel xxith another. Short-long flashing lights (grcuips consist¬ 
ing of a short flash and a long flash, the groups ret tirring at a 
rate of about 8 tigies per minute) are placed on buoxs i)ainted 
in black and xvhite vertical stripes, indicating a fairway or the 
middle of a channel xxhere the buoy should be i)asse(l dost' to. The 
light is alxx'.'iys while. Occulting lights, in which the light period 
is equal to or longer than the dark period, are jtlaced on either 
black buoys or red buoys, and have the same signilicance as the 
ordinary flashing lights, being u.sed |)rincipally xxhere a distinction 
is desirable betxxren two or more buoys. (X ) 

Buoy Moorings and Buoys for Special Purposes.— Buox.s 
are moored xvith speciallx’ tested cables secured, as a rule, to bhu 1%' 
of cast iron or concrete known as sinkers, tin* length of chain and 
xx'eight of mooring dt'pending on the depth of water and the 
strength of tide: in narrow xx’alers the length of chain i'- also 
governed by the scope of the limits xx'ithin vxhich the buox’ cm be 
alloxved to sxxing. Buoys are ordinarily construe ted of steel. Buoys 
provided w'ilh oil-gas lights xxere lirsl used afioul 1878; automalii 
ai)paralus for giving an occulting or flashing characlerislie to the 
light xx’.'is introduced in 188.^ l urfher improvements in tlu' light¬ 
ing of buoys have folloxved the introduction early in (he [iresenl 
(('ntury of dissolved acetylene gas. (Srr Lkuituoi’sk. ) 

Buoys, both lighted and unlighted, filled with automatic xx'hi>- 
tles on the C'ourlt'n.ay jirinciple are sometimes used in posi¬ 
tions where it is elesirable to provide a sound-signal as well as a 
marking buoy, and where the depth of xx’aler is suflicient for the 
.s|K.'cial type of buoy einplox'ed. I'he lower end of the air cylinder 
in (he Courtenax' buox’ is open to tin* xxaler which, rising relativelx' 
to (he cylinder as the buoy descends in the trough of a wave. 
comi)res.ses (he imprisoned air which is forced through the vx'hislle 
at the (op of the buo>’. As the buoy rises on the crest of a wave, 
air is draxxn into the cylinder through two tubes fitted with non- 
rt'lurn valves at the upper part of the buoy.- Bells whose clappers 
arc moved by the motion of the buoy are also used as fog 
signals in connection with marking buoys. Sound signalling appa¬ 
ratus which depends for its functioning on the movement of .1 
buoy cannot lie relied on in calm x\ eat her. and as this so oilen 
coincides xvith fog conditions it militates against the efliciency ol 
such ajiparatus as fog-signals. 

Boat-shaped buoys carrying a light and also a bell are some¬ 
times used in jiositions where there arc strong currents, as in the 
Humber and Mersey. They have also been employed in similar 
conditions in other countries. A Xun buoy is one whose form is 
that of two cones joined together at the ba.se and is ordinarily 
used for marking positions when surveying xxork is in progress and 
also for buoying temporarily the positions of sunken objects such 
as anchors, slipped moorings, etc. Small buoys lighted with dis¬ 
solved acetylene gas are used by cable ships for marking tem¬ 
porary positions during cable laying operations. 

Mooring Buoys.— Buoys secured to [lerriianent moorings are 
placed in manv harbours and anchorages for enabling .ships enter¬ 
ing a port to moor at .‘Specified iiositions instead of having to drop 
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ant her when they do not make fast alonuddo a <iuay wall or w'harf, 
and also for enahJin^' them to slip their nloorin^'s readily when 
r((|i]ircd. A typical mooring- buoy is of steel tonstruction, fxvir- 
•shaped with a ((•ntral vertical tube throu^th which i)as.ses a spindle 
fitted with a mooring? shackle at either end. 'I'he upper shackle i.s 
provided for receivinj' the ship's hawser or cable. To the lower 
shackle is (onnected the main buoy chain which iiself is joined by 
bridles and uround c hains to two or more c ast iron mooring screws. 
4it in diaiiK ter, which are sc reweci into the ri\er bc'd. 'I'he buoy 
(bains are ,cdn. stud link cable and the f^round chains 4in. lon^- 
Iink chain On the 'I'haines where there arc more than 300 sets of 
mooring's in existence buoys of a drum shaped pattern with a trunk { 
tube are used. As many a.s live lens of js'round chain with sercw.s at 
each end are somelirnes provided for moorings for heacy shi[)s; 
the Ciinard irioorinj.: in the Mersey jcrobably exceeded in sirent'lh 
any others previously laid in order to combat the switt tide in 
which vessels of the “Acini!ania” Class had to ride and sw'invf: 
these moorings consisted ol lour hats of 1.20 fathoms of .Can. 
.s(|uare link chain and one let: ol too fathoms ol .^.Jin. stud link 
c able ; the moorings were sec ured to a centre {)ie( (“ to whic h a lar^^e 
cotiical shapecl Inioy was attached. 

On the 'rh.inies and the 'r>'ne and in other n.arrow arn lioraRCs 
iti mars and in harfiours of restricted area ships are inoorecl fore 
and aft to two laioys. Where, howc'ver, there is ample scope* for 
swa'rifdnK a single moorini' buoy sutfiees. Moorince buoys an* also 
(otnrnotdy made in the form of shallow* drums 'Those* use*d bv the 
Royal Na\ y are of steel. I leavy inooiimj; anc hors of various forms 
are also used for I'lermatient buoy moorintrs. and occasionally 
lar^te cone rete bloc ks sunk in holes dredired in tlie harbour bed are 
employed in the place.' of anchors or screws. fj. M. N. ) 

.SVe* R r. Shankland, Modern IIarh(>urs and publications of thcr 
International Hydroccraphic Bureau Monac<». 

BUPALUS and ATHENIS, sons of Archermus, atul mem¬ 
bers of the school of sculpture in m.irble which nourished in Chios 
in the iith cc'Ului y n.c 'They were confc'tnpor.iries of I he poc't 
flipponax (about yio ice 1 'Their works eonsisU'd almost eutiiely 
of clra[)ed female titjurc's, Artemis. T'ortune. the Cracc's. Augustus 
brecuttht many of their w'orks to Rome anc! placed them on the 
prablc' of the l(‘niple of Apollo I’alatimis 

BUPHONIA, in Creek anti(|ui(ies. a sacrificial cerenumy, 
forniinK part of the Diifiolia or I'liipoUia, a relif^ious festival lic'ld 
on the i.ph of the month Skirophorioii (Junc'-.fuly) at Athens, 
when a labonrint; ox was sacrificed to Zeus I’olieus as protector 
of the cil\', A tuimlier of oxen were driven to his altar on the* 
Acropolis, on which ttrain was spread; and when one of the 
oxen heyan to eat, the ]iiiesl slew* it with an ax, which he im- 
mc'cliaiely threw away and lied 'The a\, beinj: polluted by murder, 
w.is now* carried before the court of the rrylatieum (which tried 
inanimate objects for Immicicle) and there charged with having: 
c.iused (he death ol the o.x. lor whi(.h it was thrown into the sea. 
.Aicjiarentlc Ihi^ is an earl\' instance analoy'ous to deodand (c/.v.j. 
'J'he ox it'iclf was [irobablv the endodiment of the corn-spirit, 
and lherc*f(tre its slaughter was regarded as murder. 

ifuu.ioe.tc.M'HY.---.Scr W. Kobc'rtson Smith, The nj the 

Sttnitc.\ | (I. Tm/c'r, 77 /r (ioUhn Hnus.h (abriclpc'cl eclilion. 

K)-’.'); j. I’i Ilarrisoii, {’mlr^oinrmi to the Studv of Greek Hrlii'um 
(ego-i. 

BUR or BURR, a jirickly fruit or head of fruits, as of the 
burdock. .Also .1 \\ciod\- out^*ro\\tli on (he trunk ot a tree, the 
c'ffect of a crcns(ii*(i bud dcAelopment. 

BURAUEN, a munu ipalitc' (with administrative cc'ntrc* and 
31 h(irno> ot (iistriits) ef the proNince and island ol Leyte, 
Tliilippine Llantl,'^. on the l).i«itan ri\cr. :i mi. S. by W. of 'T.tdo- 
ban, tlu' prox incial capital. Pop. ( I(J3(C. .^,>-s05. of whom i<).57b 
were males, and h were white's. The chief product of the surround¬ 
ing' rc'Kion is abaca ( Manila hemp). The Rain in [topulation since 
it)TS was 7,858. (..)f those between the apes of (> and ii). 
wen* reported as at tending school, and of those a«ed ten and over 
.ppcjC were reported as literale.s. The vernacular is a dialect of 
Hisayan, (C. S. L.) 

BURBAGE, JAMES td LiiKb.sh uitctr. is said to 

have lieen bortv at Slratford-cti\-A\on. lU* was a memlwr ot the 
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! earl of Leicester's players, probably for several years before he 
! is hrst mentioned (1574L a.s being at the head of the company. 
In 1576, having secured the lea.se of land at Shoreditch, Burbage 
erected there the succe.ssfui house which was known for 20 years 
a.s The Theatre from the fact that it was the first ever erected in 
London. He seems also to have been concerned in the erection of 
a second theatre in the same locality, the Curtain, and later, in 
si)ite of all difficulties and a great deal of local opposition, he 
started what became the most celebrated home of the rising drama 
—the Blackfriars theatre, built in i sc^b near the old Dominican 
friary. 

His son Richard Bi'rbac.e (c. i5(>7-iOi()), more celebrated 
Ih.in his father, was the Carrick of the Elizabethan stage, and 
acted every one of the great [larts in Shakespeare’s plays. He 
h.'id established a reputation by the time he was 20, and in the 
next dozen years w'as the most popular English actor, the 
‘ Rosciu.s’’ of his day. At the time of his father's death, a lawsuit 
W'as in progre.ss against the lessor from w*hom James Burbage held 
(he land on which 'The Theatre stood. This suit was continued by 
Richard and his brother Culhbert, and in 1509 they ])ulle(i down 
the Shoreditch house and used the materials to erect the Globe 
theatre, famous for its connection w'ith Shaki*.s[)('.ire. 7 ’hey oc- 
cujiied it as a summer playhouse, retaining the Blackfriars, whic h 
was roofed in, for winter i)crformances. In this venture Richard 
Burbage had Shake.sjieare and others as his partners, and it was 
in one or the other of these house.s (h;it he gained his greatest 
triumphs, taking the leading part in almost every new' play. He 
was specially famous for his impersonation of Richard 111 . and 
other Shakespearian characters, and it was in tragedy that he 
especially excelled. Every pl.iywright of his day endeavoured to 
secure his services. J le (lied on March 13 jOki. Richard Burbage 
was a painter as well as an actor. 'I'he J-'dlon portrait of Shakc- 
speare is atiribuled to him, and there is ;i portrait of a woman, 
undouhtediv l)y him, prt*served at Dulwich ccdlegc*, London. 

BURBANK, LUTHER ( 184(^-19261, famous American 
plant lireeder, was horn at Lancaster, Mass., on March 7. iiS4(j. 
lie attended the public schools until 15 years of age, and Ihc.'ii 
sfient four winters in Lancaster academy, (.futside of school he 
learned much about ]>lant life on a farm, and found in the Lan¬ 
caster library a copy of Darwin’s Varintioti of Aniomls and Plants 
under Daniesticaliou, the reading of wliich marked a turning 
point in his career. Under its stimulu.s he obtained and read other 
books by Darwin as w’ell as a number of mi.^cellaneous scientific 
hooks. At the age of 21 lie bought a 17 ac. tract of land near 
Limenberg, Mass., and began his life-work of plant breeding. His 
most imjHirtant early achievement W'as tlie develoi>ment of the 
Burbank ]>c)talo (1872). 

He* continued his work at Lunenberg until 1875, when he re- 
tno\ed to California, w'here his three elder brothers had already 
eoiu*. He settled in Santa Rosa, which he describes, in a letter to 
his mother, as “the chosen spot of all this earth as far as Nature 
is concerned,” In this earthly paradise he soon established a 
little nursery garden with greenhou.se, w*hich was to become 
famous the world over and in which, w'ilh certain added acres 
near another town a few miles away, he was to carry on unin¬ 
terruptedly his experimenial and creative work for 50 years. Here 
he developed that long series of “new creations. " as he called 
them, of fruits, tlowers. vegetable's, grains and grasses which arc 
.issue iateci with his name. 

Burltanks work involved experimentation with thousands of 
kinds of plants and the experimental rearing of hundreds of 
thous.inds of plant individuals. It was not conducted to pr()v*e or 
lest any particular scientific theories or to make scientific dis¬ 
coveries. Iiut had for its sole aim the production of more and 
better varieties of cullivatcxl p»lanis. “I sh.dl lie contented if,,,, 
because of me, there shall be better fruits and fairer flowers" 
said Burbank. 

Perh.ips Burbank's Icmgest attention was given to the dcveloj)- 
nient of new varieties of plums and prunes. This work ran 
thruugh 40 years of experimc'ntation. Next came his work with 
berries, which ran through about 35 years and involved the use 
c'l over 50 different species of the genus Riilais and resulted in 
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the origination and commercial introduction of ten or more useful 
new varieties. Among other fruits Kurbank introduced numerous 
notatile varieties of apples, cherries, peaches, quinces and nectar¬ 
ines. Among llowers he worked especially with lilies, using more 
than half a hundred varieties in his hybridizations and producing 
a brilliant array of new forms. Among vegetables, besides pro¬ 
ducing the Burbank and other new potatoes, he produced new to¬ 
matoes, sweet and held corn, squash, asparagus, peas, etc. One of 
his most extensive, experiments was that e.xtending through i6 
years and resulting in the production of a series of luxuriantly 
growing spineless cacti, useful for feeding cattle in arid regions. 

He became special lecturer on evolution at Stanford university 
and published Luther Burbank, Uia Methods and Discoveries 
(1914-15): IJow Plants arc Trained to Work for Man (19J1); 
and, with Wilbur Hall, The Harvest of the Years (icj.?;). Of 
lieculiar interest is Burbank’s brief series of dcscripti\e catalogues 
of his offered new plant varieties entitled New Creations (iSq^- 
190 1 ). 

He died at Santa Rosa, Calif., on April 11, 1920. 

Bihmograt'UV.— W. S. Harwood, Netv Creations in Plant Lite 
(iyo5); If. de Vries, Comments on Hxpcrimrnts of Nihon and 
hnrhank (1Q07) ; I). S. Jordan and V. Kellogg, The Sdentijir .l.s/><•(/■> 
('/ Luther Hurhank's Work (1909); fi, S. Williams, Luther Hnrhank, 
//m Life and Work (1915). (V. K.) 

BURBANK, a city of Lo.s Angeles county, California, IVS .V.. 
m the S;ui r'ernando \';illey, iiin, northwest of Los Angeles. It is 
serxeil by llu' Southern Pacific railwa\- and tedcral highway 99. 
'I'liere are many diversified industries, the principal ones lieing 
aeroplane manufacturing and motion picture production. The 
lily was incorporated in njii. Tl'.e poiiulatiori in lo-’o was 2.(113 
and in 1930 it was ih.hfjj; in kmo, it was 34,337 by the federal 
census. 

BURBIDGE, SIR RICHARD (1847-1017), British mer- 

(hanl, was born in Wiltshire March 2, 1847. At the age of 13 he 
was ap[irenticed to a pro\'ision merchant in Oxford street, l^ondon, 
and at to started in business of his own. Fourli'cn y('ars later he 
bt'caine gmieral superintendent of the Army and Xavy Auxiliary 
Stores. In 1882 he w'as a])pointed general manager of Whiteley's, 
U'estbourni’ Grove, and in 1S91 entered the serviec of Harrods, 
Bromiilon road, of which he became managing director. I nder 
him the stores became one of the largtst in London. He anony¬ 
mously pre.sented about £30.000 to the fund for nctpiiring the 
Crystal I’alaee for the public in 1013. During the World War Ik* 
was a member of the advisory committee of the Ministiy of 
Munitions. He was created a baronet in ioi() and died in London 
May 31 1017. 

.S'l'c Mrs. A, C. Stuart Menzies, Modern Men of Mark (lo.-o). 
BURBOT or EEL-POUT (Lota lota), the only freshwater 
fish of tht' cod family. It is elongate, with long dorsal and anal 
(ins meeting the rounded caudal; 
the head is broad and flat, the 
mouth wide; the body is spotted 
or marliled with brown or black. 

It inhabits Euroyic, Silieria, 

.\laska and C'anada; in England it 
is found in east, coast, river.s from 
Durham to Norfolk. In Alaska jhe American burbot, a species 
it grows to 60 II). It is a voracious of the cod family found in 
fish, and most active at night. fRESH waters op north America 
BURCKHARDT, JAKOB (1818-1.807), .Swiss writer on 
art and social history, was born at Basle on May 25, 181.8, and died 
there on Aug. 8, 1897. He studied (*1839-43 ) at Berlin, .spent part 
of 1841 at Bonn, where he was a pujiil of Eranz Kugler, the art 
historian, and in 1845 became professor of hi.story in his native 
(ity. Thi.s position he held, with short intervals, until 1803. His 
principal works, all of which arc important in the history of art 
criticism, are Die Zvit Konstantins dcs Grossen (1853; 4th cd. 
1924 ); Der Cicerone, cine Anleitnn^ zuni Genuss der Kimstwcrke 
Italiens (1855; reprint 3 vols. 1925; Eng. trans. of part, 1873); 
Die Kultur der Remissanee in Italien (i860; 14th ed. 1925; Eng. 
trans. 187S); Geschichte der Renaissance m Italien (1867; 7th 
ed. 1924). Burckhardt’s great book on the Italian RcTiaissance, 
was the first comprehensive survey of its kind. 
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See a biographical sketch by Hans Trog in the Bade,- jJandhuch 
(1.S0S); Jakob Burckhardl oIk Cre'aht(ht.sphilv)eph two 

volumes of correspondence poslhumou.slv pulili.shed: llririt an cjncn 
Architekten (1913), and Brhfiveehsel mil Paul H,\se (Kne). .Xn im 
portant posthumous work is Gricchisrhc Kullurf^twchit hte (iSoS k/oA 

BURCKHARDT, JOHN LEWIS (J hann Lmwu > 

(178.4-1817), Swiss traveller and orientalist, w.-i'; born ;u Law 
sanne on Nov. 24, 1784. After studying at Leipzig .and G.diiingen 
he visiled England in the summer of iSoi), c.irrying a letter of 
inlroduetion from the naturalist Blumenbach to Sir Joseph H.ink'v, 
who, with the other members of the Afric.in .'Xssoeiation. ai cepted 
his offer to explore the interior of Africa. .After studying in Lon¬ 
don and Cambridge, and inuring himself to all kinds of hanishijis 
and privations, Burekhardt left England in March iSoi) for Malta, 
whence he proceeded, in the following autumn, to .Aleppo, Ht' 
disguised himself as a, Muslim, and took the name of Ibrahim Ihn 
Abdallah, He mastered Arabic and acquired such accurate knowl¬ 
edge of the Koran, and of the commentaries upon its religion 
and laws, that the most learned Muslims entertained no doubt 
of his being really what he professed to be, a learned doctor of 
their law. During his residence in Syria he visited Palmyra, 
Damascus, Lebanon and theiuc journeyed \ ia Petra to Gairo with 
the intention of joining a caravan to Fezzan, and of ex[)Ioring 
from there the sources of tin* Niger. In 1813 whilst wailing for 
the depart lire of the caravan, he (ravelled up the X’ilt' as far as 
Dar M.diass; and then, fitiding it iiniiossibli* to jienttrati' west¬ 
ward, he made a journey through the Nubian desert in the char¬ 
acter of n poor Syrian merchant, ]»assing by Berber and Shendi 
to Suakin, on the Red sea. wlu'ni'e he performed the pilgrimage 
to Me( ea by way of Jidda. At Mect'a. he stayed three months 
and aftt'rwards visitc'd Medina. He relurnc^d to Cairo in June 
1815 in a s(;il{' of great exhaustion; liut in the spring of iSiO he 
travelled (o Mt. Sinai, whence h(‘ returned to Cairo in June, and 
(h(‘re again made jireparations for his intended journey to l)v,z;in. 
lunally, in .April 1817, wh(>n the long-exiiected caravan i)re[)ared 
to (l(‘par(, he was seized with illness and died on Oct. 15, He 
b(‘C]U(“athed his collection ol Soo vol.s, of oriental mss. to the 
library of ('ambridgc' unicHTsity. 

His works wen* pid)li.sh(‘d by the African .Association in the follow¬ 
ing order; Traveh in Nutaa (to which is ijnli.\(‘d a botgrajihital 
memoir, i8i<U ; 'J ravels in Syria atid the Holy Land (i82j) ; Travtds 
in Arabia (iS.'g); Arabic Jb-ovrrbs, or the. Manners and Cusloncs of 
the Modern I'i^yptiato; Notes on the Bedouins and W'ahabys 

(i8.(o). 

BURDEN or BrKTiip.N. (i) A load, both literally and figur¬ 
atively (.A.S. hyrthen, from beran, to liear ); the carrying capacity 
of a .ship; in mining and smelting, the tops or heails of stream- 
work which lie over the .stream of tin, and the proportion of ore 
and tlux to fuel in the charge of a blast-furnace. In Scuts and 
Engli.sh law, an encumbram e on real or personal jiroperly. (2) An 
actomp.miment to a .song, or the refrain of a song (I'r. bourdon, a 
droning, humming sound); hence a recurrent topic, as “lh(‘ burden 
of a s{)(‘e( h.” 

BURDER, GEORGE (1752-1832), English divine, was horn 
in London. He held <harge.s at Lancaster (1778-83), C'oveniry 
f 17.S4-1803), and at Fetter Lane, London (1803-3.'). He was one 
of the founders of the British and I'oreign Bible Sixicty the 
Religious Tract Society, and the London Missionary Society, and 
wa.s secretary to the last-named for several years. As author of 
\llhie,e Sermons, which had a vast circulation, he ((»mmand( (l a 
wide; influence. 

Sec his Life by H. Burder (1H33). 

BURDETT, SIR FRANCIS (1770-1844), English politi¬ 
cian, was born on Jan. 25, 1770. He was in Paris during the 
earlier days of the French Revolution, a visit which doubtless 
influenced hi.s political opinions. Returning to England he mar¬ 
ried in 1703 Sophia the enormously rich daughter of Thomas 
Coutts the banker. In 1796 he became member of parliament 
for Boroughbridge, having purcha.sed thi.s seat from the; repre¬ 
sentatives of the 4(h duke of Newcastle, and in 1707 succeeded 
his grandfather as fifth baronet. In parliament he dc noimced the 
war with France, the suspension of the Habeas Corpus act, the 
proposed exclusion of John Horne Tooke from jgirliamcnl, and 
quickly became the idol of the jicople. He was instrumental in 
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sccuriiiK ;in nuiuiry into the condition of ToldhatH Fields prison, 
hul a.s a result of this .^tep he was ff)r a titnr prevented by the 
government from visiting any prison in the kingdom. Between 
ifio- and tSos he twice took his iicat for Middlesex and was 
twice unseated. In 1806 he was wounded in a duel with James 
Pauli, radical candidate for Westminster. In 1807 Burdett, in 
spite of his reluctance, was elected for Westminster. He took 
up again his work of attacking abuses and agitating for reform, 
and in 1810 came sharply into collision with the Hou.se of Com¬ 
mons. A radical named John Gale Jones had been committed to 
prison by the House, a proceeding which was denounced by 
Uurdett. who (luestioned the i)ower of the Hou.se to take this 
sU p. A revised edition of his stxech on this occasion was pub- 
li^hed by William Cobbett, in the ICccA’/y Rci^istcr. The House 
voted this action a l)reach of i)rivilege, and the speaker i.ssucd a 
warrant for Hurdett’s arrest. Barring himself in his house, he 
defied the authoritie.s, while the Londoners gathered in his de¬ 
fence, Pre|)arations, including a large supply of gunpowder, 
were made for liene conllid with the authorities, which it was 
sngge.sted Lord ( mhrane wmild conduct. Sir Francis, however, 
n tu.scd to counlenance armed conflict, and permitted the entry 
of the government troops. The' soldiers marched into his room 
where he was disc ovenai instructing his son in the Latin of Ma^na 
Ciirta; they surrounclecl him and convevc*d him dramatically to 
tfie lower. Released when icirliamenl w;is proroguc'd, he caused 
his siipporlers much (li'^;^ppoiIl(mcmt by returning to Westminster 
by w.iler, and so avoiding a demonstration in his honour. He 
then hroughi actions against the Speaker and the serjeant-at- 
arms, hul the courts upheld the action of the House. In parlia¬ 
ment Burdelt denounced corporal punishment in the army, and 
supported all attempts to chc'ck corrui)tion, but his jirincipal 
ellorls were directed towards procuring a reform of parliament, 
and the removal of Roman (.'atholic (iis.abililies. In 1800, 1817 
and iSiS, he in vain [iressed lor parliamentary reform, and in 
iSj v !,S.’7 and iSj.s continued his eliorts on behalf of the Roman 
(’atholic s, which were successful in 18.01. In iSjo Burdett se¬ 
verely ciaisurecl the government’s action at I'eterloo (7.re); he 
proMMilecI at Leicester assizes, fined It.000, and committed 
to jiri.son for three months. Long before the pa.s.sing of the Re¬ 
form Bill oi 183.: Sir Francis’ zeal for reform and his enthusiasm 
for extirpating abuses had diminished. He separatcol him.self from 
the relormers in [lersonal intercour.se and lost the conliclence of 
his one-time colleagues. In 1837 ht‘ h’fl Westminster and was 
elected for North W'ilt.shire. Thereafter he voted and worked 
with the (’onrTvalivc's in F.uliament until his de.ilh on Jan. 

:,t, 1844. 

BURDETT-COUTTS, ANGELA GEORGINA BUR- 
DETT-COCJTTS, B.vkonkss ( i8i,|-iuoo), English {)hilanlhrc)- 
pi.st, youngest cl.mghler of Sir h’rancis Burdett, w'as burn on .April 
?\. 1814 at So. I’iccaciilly. London. Much of her girlhood was 
.spent at her father’s town hou.M- in St. James’s ])lacc. and there 
she met Disraeli. Tom Moore, Samuel Rogers, and others who 
lieeame life-long friends. When she was :,p .she inherited prac¬ 
tically the whole fortune of her grandfather. Thomas Coutts, by 
the' will of the duchess of St. Albans, who, as the actress Henrietta 
Mellon, had been his second wife and had been left it on his 
cle.ith in i8.’r. Miss Burdett then took the name of Coutts in 
.uldition to her own. “The fayinale heiress. Miss .\njaley Coutts,’’ 
as the author of the lu^oUlshy Lcycuds called her in his ballad on 
the ciueen s coronation in that year (1S47), devoted herself and 
her riche.s to philanthropic work. She had removed in 1847 to 
the famous house at i. Stratton street. Piccadilly, taking with her 
her friend and inseparable companion. Hannah Meredith (Mrs. 
BrownV In May 1S71 she was created a peeress, as Baroness 
lturdelt-(outts of Highgate and lirooklield. Middlesex. On July 
18, 187: .she was pre sented at the Guildhall with the freedom of 
the city of London, the tirst case of a woman being admitted to 
that fellowship. In i88i, at (he age of 07, she married William 


continued to assist her. Thc^ baroness lived to the great age of 
02, dying at her house in Stratton street, Piccadilly, on Dec. ,30, 
igo6. She was buried in Westminster Abbey. 

The baroness was an extremely able busines.s woman, and con¬ 
ducted her various great philanthropic enterprises herself. More¬ 
over, she sought to do real constructive work in housing, markets, 
and the establishment of industries. She carefully avoided 
taking any side in party politics, but she was actively interested 
in phases of Imperial extension which were calculated to improve 
(he condition of the black rates, as in Africa, or the education 
and relief of the poor or suffering in any part of the world. 
Though she made no special distinction of creed in her charities, 
she was a notable benefactor of the Church of Kiigland, building 
and endowing churches and church schools, endowing the bishop¬ 
rics of Cape Town and of Adelaide (1847), and founding the 
hi.shopric of British Columbia (1857). Among her many educa¬ 
tional endowments may be specified the St. Stephen’s institute 
in Vincent square, Westminster (1846); she started .sewing schools 
in Spitalfields W'hen the silk trade began to fail; helped to found 
the .shoc-b!ack brigade; and placed hundreds of destitute boys 
in training-ships for the navy and merchant service. She cstali- 
lished Columbia fish market (1809) in Bethnal Green and pre- 
sc-nted it to the city, but owing to the rivalry of existing vested 
interests this effort, which cost her over Xeoo.ooo, proved .abortive. 
She supported various schemes of emigration to the colonies. In 
Ireland she helpe<] to promote the fishing industry by starling 
schools and providing boats. She sought to relieve distress in 
congested districts of western Ireland by establishing peasant 
industries. She helped to form the Society for the Prevention of 
Cruelty to Children, and was a keen suiiporter of the ragged sehool 
union. She W'as al.so a.s.sociated with Louisa Twining and Idorciue 
Nightingale; and in 1877-78 raised the Turkish comjiassionafe 
fund for the starving peasantly and fugitives in the Russo-Turkish 
War (for which she olitained the order of the Medjidieh, a solitary 
ca.se of its conferment on a woman). She was the frimid of many 
famous men and women of her time, in art, literature, .and science, 
of Charles Dickens and of Faraday, among many others. Dickens 
often acted as her almoner. In short, her po.sition in England for 
half a century may well be summed Uj) in words attributed to 
King Edward VII., “after my mother ((^)uccn X'icloria) the most 
remarkable woman in the kingdom.’’ She was indeed a “British 
institution.” and became a legend during her lifetime. 

Sec Baroness Burdrtt-Coutls: a sketch oj her puhlic life and work, 
with a prefare by Princess Mary Adelaide, Duchess of Tick f('hicaeo, 
iSoO. 'I'here are many references to her in the memoirs of her 
contemporaries. 

BURDON-SANDERSON, SIR JOHN SCOTT, Bm r 

( i8.\8-ioo 5 ). Regius I’rofessor of Medicine at Oxford, was born 
at We.st Jesmoncl, near Newcastle, on Dec. 21, t 8 :-.S, Edueafi-d 
at the University of Edinburgh and at Pari.s, he became in iSbo 
medical inspector under the privy council, in which capacity lie* 
carried out important inquiries which foreshadowc-d the direct 
relation between specific micro-organisms and certain diseases. 

In 1874 he was appointed Jodrell professor of physiolocy at Uni¬ 
versity college. London, retaining that post till 1SS2. when he took 
the Wayntlele chair of physiology at O.xford. In 1882 the Royal 
Society awarded him a royal medal in rccocnition of his rcsearche.s 
into the electrical phenomena exhibited by plants and the rela¬ 
tions of minute organisms to disease, and of the services he had 
rendered to physiology and pathology. In 1805 Sanderson was 
ajipointed regius professor of medicine at Oxford. He served 
on three royal commissions—Fluspitals (1883), Tuberculosis, 
Meat and Milk (1S90), and University for London ( 1S021. He 
died at Oxford on Nov. 23, 1905. 

Sanderson may be regarded as the founder of the modern 
medical school at O.xford. He introduced new' methods of teach¬ 
ing 

Si-o Memoir of Sir J. Burdon-Sanderson, with a selection from his 


Lehman A.shmead-Bartlett, an .American by birth, afterw'ards P‘U>frs and addresses, by Lady Burdon-Sanclerson. J. S. Haldane and 
Unionist memher of |,*arHarmMit. Mr Ashmead-Bartlett a.s.sumed ** S. Haldane (iqii). 


his wife s name. He had been closely associated with her philan- BURDWAN, n (own of British India, in Bengal, which gives 
thropic work before his marriage, and for the rest of her life [ its name to a di'^trief and to a division. Pop. (11)41) 62.1)10. The 
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town im iudes numerous villapes scattered over an area of gsq.m., 
and is mainly rural in character. The principal objects of interest 
arc the Burdwan Raj jwlacc and Rardens; and several intcrestinp 
ancient tombs; at !\'awab Hat. some am distant, is a group of 
loS Siva iht^am temples built in 17S8. The place was formerly 
very unhealthy and suffered after 1862 from a virulent type of 
fever called “Burdwan fever,” but its health improved after the 
establishment of water works, in 1S84. 

The town is the headquarters of the Maharajadhiraj Bahadur 
of Burdwan. who ranks first in wealth and importance among the 
Zamindars of Bengal, The raj was founded in 1(157 by Aim Rai 
Kapur, who migrated to Burdwan from the Punjab. One of the 
most distinguished of his descendants was Maharaja M.ihtab 
Chand. whose loyalty to the government was rewarded with the 
grant of a coat of arms in 1868 and the right to a personal salute 
01 15 guns in 1877. The head ot the house trom J<i03 to ig^i 
was Sir Ilijay t’hand .Malitah .Maharajadhiraj Bahadur of Burd¬ 
wan, O.C.l.lv, K.C.S.I., 1.0.M. ti88i-J04i). who was made a 
member of the Indian Order of Merit five years alter his installa¬ 
tion in recognition of the courage with which he risked his life to 
save that of Sir Andrew Fraser, the lieutenant governor of Bengal, 
on the occasion of an allemiit to assassinate him made by a Ben¬ 
gali. He was a member of the Bengal Flxecutivc Council from 
icpc) to 10:4. and was one of the repre.sentatives of India at the 
Imperial Cotderence in 

The District of Burdwan lies along the right bank of the river 
Bh.igirathi or Hooghlv. It has an area of -^.705 sq.mi. and a pop. 
ti().}i ) of 1.890.78’. The east is a low-lying alluvial plain, subject 
to inundation from the river Damodar. The* west of the district 
comprising the Asaiisol subdivision, con.sists of rolling uplands 
with a dry lati-riiic’ soil. 'I'he former tract is entirely agricultural, 
tlie latter largc'ly industrial. It contains the greater part of the 
Raniganj coal-lield. with an outinit of more than four million 
tons, and the Bengal Iron companv’ and the* Indian Iron and Steel 
companv' ironworks. The subdiv’isional town of Asansol (pop. 
.^^i.-vSh) is an important railway junction and the centre of the 
Raniganj coal-field. Raniganj (pop. i(),873). which contains large 
pottery works, was the head(|uarters of the subdivision till icjoO. 

The Division of Burdwan comprises the six districts of Burd¬ 
wan, Birbhum, Bankura. Midnapore. Hooghly and Howrah, with a 
total area of 14,1 ^5 sci.nii.. and a population in ic)4i of io.:87.8()c). 

BUREAU, a writing-table or desk (from hr. /mnl or hurcan. 
.1 coarse clc»lh i. F'rom the mcaining of “dok.” the word is applied 
to an otfice or place of business, and jiarticularly a government de- 
jiartment; in the United Stales the term is used of certain subdi¬ 
visions of the executive departments; c.g., the bureau of statistics, 
a division of the treasury department. The term “bureaucracy” 
signifies the concentration of administrativT povv'er in bureaus or 
departments, and the undue interference by officials in matters 
outside the scope of slate interference. 

BUREAU VERITAS; vc c SuiPPiNc,; Rpoistkatio.n, Clas¬ 
sification Axn State REcauLATioN. 

BURFORD, market town. Oxford.shire, England, 18 mi. 
\V N.W. of Oxford. Pop. of civil parish (ic^ji) 907. The town 
was granted a guild merchant c. 1087-1107 by Robert Filz Uamon. 
and was a borough from early times until 1863. A synod at Bur- 
ford in 705 is chronicled, as is the defeat of the Mercians there 
by the West Saxons under Cuthred in 75:. Fairs in April and 
September, granted in 1497, arc still held. William Lenthall, 
speaker of the Long Parliament, lived at Burford. 

The church of St. John the Baptist has a ma.ssive Norman 
lower with a delicate Pcr{)cndicular spire. The nave and ai.sles 
arc mainly Perpendicular in appearance but are of earlier con¬ 
struction. There arc many interesting monuments. Among notable 
old buildings in the High street is the Tolsey or old town hall. 

BURG, a town of Germany, in Prussian Saxony, 14 mi. N.E. 
of Magdeburg. Pop. (1939) 29.657. It belonged originally to the 
lordship of Querfurt, passed whth this to the archbishops of 
Magdeburg in 1496, and was ceded in 1635 with other portions of 
the Magdeburg territories to Saxony; in 1687 it w'as ceded to 
Brandenburg. It profited by the large influx of industrious 
French, Palatinate and Walloon refugees at the end of the i7lli 


century. Its cloth and boot manufactures arc noteworthy and it 
also produces a.si>halt, starch, soaj) and cardboard. 

BURGAGE, a form of tenure, both in England and Scutland. 
applicable to the proix-rty connected with the old niuniiipal cor¬ 
porations and their privileges. In England, it was .! tenure whereby 
houses or tenements in an ancient borough were held of the 
king or other person as lord at a certain rent. The term is of less 
practical importance in the Engli.sh than in the Scottish sy.stem, 
w'hcrc it held an important place in the practice of conveyaiu ing. 
real proixTly having been generally divided into feiid.d-holding 
and burgage-holding. Since the Conveyancing (Scotland) Act 
1S74, there is. however, not much distinction bi'tween burgage- 
tenure and free holding. It is usual to speak of the English 
burgage-tenure as a relic of Saxon freedom resisting the shock 
of the Norman concjuesl and its feudalism, but it is jicrhaps more 
(orrect to consider it a local feature of that general exemption 
from feudality enjoyed by the niuniiipia as a relic of their 
ancient Roman constitution. It persisical as a (ii'^lilu't form in 
Scotti.sh conveyancing because burgage-holding vv.is an c-xcepliou 
to the system of subinfeudation which remained prevalent in 
Scotland when it w’as supiiressecl in England. While oilier v.is.sals 
might hold of a graduated hierarchy of overlords u]) to the crown, 
the burgess always held directly of the soverc'igii. It is curious 
that while in England the burgage-tenure was ciecanecl a species 
of .socage i(j.v.), to distinguish it from the military holdings, in 
Scotland it was strictly a military holding, by the scTvice of 
watching and warding for the defence of the burgh. In England 
the franchi.ses enjoyed by burgesses, frc'emen and other con¬ 
suetudinary constituencies in burghs, were dc'peiident on the 
characIcT of the burgagi'-lenure. Tenure by burgage was subject 
(0 a variety of customs, the princijial of wliicli wab Boroiigii 
Engli.sh ((/.V.). 

Sre I’oIIock and Maitland, History of Hnyjish Law (i8c;8) ; W. S. 
Hold.sworlh, History of Kn^itsh Lave (1922-20). 

BURGAS, the mediaeval Pyrgos. a seaport and the capital of 
Burgas department, S.Fk Bulgaria Poji. (1934), 3(1..?,to. Burgas 
lies on an inlet of the Black Sea. on a low fore-land, between the 
lagoons of Lud/ha 011 the north and Kara-\’uiius on the west, It 
faces open sea on the cast, its own harbour on the south. It is 
connected bv' rail with Philippopolis and the main Fairopean net 
work, and by light railway with Ariliialo, The harbour, formally 
openc'ci in ic;o4. has an average depth of five fathoms; large ves¬ 
sels can load at its quays, and the outc'r waters of the gulf are well 
lighted by lighthou'^es on the* islets of Hagios Anastasios and 
Megalo-Nisi. After World War I it began to rival X’ariia as the 
chief port of Bulgaria, suipassing it in the grain trade. There' is 
an imiiorlant trade in gr.iin, wool, tallow, cheese, iKitter, textiles, 
eggs and tobacco. In and near the town are Hour mills, a sugar 
factory, soap factories, etc. There is a chamber of commerce, 
numerous foreign consulates, a commercial school, a boys’ and a 
girls’ high school. 

Through this harbour passes 40'f, of the Black sea trade of 
Bulgaria. The modern town has few pic turescjue buildings, 
BURGDORF, an industrial town in the Swiss canton of 
Berne, on the left bank of the Emme, 14 mi. N.E. of Berne (hr. 
BerlhoucD. The lower (or modern ) town is connected by a spinil 
street with the old tow-n, picturc.srjuely iH'rched on a hill (i ,94:ft 
abov'c sea-level or i67fl. abovx* the river), crowned by the islh 
century parish church and by the ancient castle in which Pesla- 
lo/.zi set up his educational establishment D-twei'n 1799 and 1804. 
Cheese of the Emmenthal is an article of trade, and there ar(' 
railway works, and factories of cloth, white, lead and tinfoil, 
Hurgdorf has a cantonal technical institute. Population ( 1941 1 
was 10,156. practically all Protestants and German-speaking. A 
fine view' of the Bernese Alps is obtained from tin' cislle, which 
dates from the day.s of the dukes of Ziiringen f 11 th-r iMh cen¬ 
turies). the la.st of whom (Berchtold V.) built w'alls round the 
town, and granted it a charter of lilxrties. Castle and town were 
sold, together with Thun, in 1384, to the town of Berne, whose 
bailiffs ruled in the castle till 1798. 

Srr Aesrhlimann, Gr^rltichfr v. Buryjlorj 'rilrlcr. 

Srhios.s B, (in N. Bern. Tasehenkutb, ig.i2) 
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BURGENLAND, a province of Austria (q.v.) that by rea¬ 
son of its situation experienced a very disturbed history, reflected 
in the speech of its modern population ((jerman. 241,.^26; Croat, 
40,500: Matrj'ar, 10,44:; others, 7,170). The foundations of it.s 
settlement ,are embedded in the early catltun* of the Danube 
(q.v ), anrl uf/on tliese was built a rompfi.site slru< fure in which 
German, Mac'yar and Slav influences wen* minyded. From 1401- 
t647 it was under direct conlrtjl of Austria but was rnort^aKed in 
the latter year to Uuny.iry. whidi returned it with the exception 
of the old capital, Soi>ron, in 19:1. 

I’hysically it t omprises delaihed outliers and low promontories 
of the dvitif; Aljiine ranyes, Inlieis ol primary strata and volcanic 
rocks ap]X‘ar but in m nmal a thick ciaerirm of soft tertiary de¬ 
posits with Occasional stretches of loe.ss hides the older forma¬ 
tions 'I'he northern half of lhc“ region (the "Si'cj'au”) falls 
(|uic kly from the- la itha mountains (1.56011 ) ami Ro^alien moun¬ 
tains Ihrctui'h a fertile, vine-cl.id, lerr.accd landscape to the reed 
llals of the* vve-stern shore ot Lake \eusiedl. bc-yond which 
sfrc-lches a marshy travel plain with extensive* pusztn p.islures 
that support larye numbers of cattle*, pivjs ami poultry. Hy < ou¬ 
tlast, the southern h.ilf (the ‘kaaliuau") is nmre undukitinp 
and is cut into a series of strips oric*nlc*d north-west to south¬ 
east by the Raah ami its tributaries. In both re'rions agriculture 
;iml forc*stry tuc the foundations of human prosjierity; liur^rc-n- 
laml e:o eeclccj ;dl other .Austrian jiroN inccs in it.s proiiorlion of 
productive laml of its .area, ami of this 50-(y,; is anihie. 

v.’G'. is me .idowlami and is forc*sf, Almost every settle- 

ineiil has its sliip of pa.slure tiloni' the* vallc*y-lloc)r, cultivated 
strips on the* lower lc*rracc*s timl slopc*s, ximyards and orchards 
on the' sleepc'r siclos, and above thc'sc* the forest. In (he north .and 
east, low relief .iml climatic comlitions that include a short, cold 
wiiilc'i', ;i loiiK, hoi summer (mean amiu.d temperature, 4S''l*' (o 
50I and a, rainf.dl less Ilian i('in, (kt .annum, .are specially fa¬ 
vourable* to aerie nil lire*, W'he.il, r>a\ b.irlc*v, oats, m.ii/'e, buck- 
whe.at .and millet tire* the* im[)orlant ceretds. while suearbeel. 
pottiloes and leeuminoiis jil.ints tire* prochued in exe c*ss of local 
needs Hemp in (he lowltmds ami llax in the hilly districts vie 
with wood timl re(*ds as r.ivv materials for wide.s]ireael hut dc-clin- 
iny home imluslries laenite, antimony, .sulphur tmel limestone 
,ire w'oiked in sm.dl (ju.mtitie*s hut no import.ml clevc*lopme*nl of 
maniif.iclme* htis arisen, Minor inelL)siric*s, r e, ilu* wc'avine of 
cotirse woollens tit I'inktifcld (iiop. .'.sSo) tmd the* iirep.iralion 
ol s.ifety-mtilc lies til Neudeirfel, are s( alte*rc'd .done the* western 
frontier ptirlic ul.irly ne.ir the W'iener Ncusl.idt \.dh y, but. with 
the exception of hoiisecrtifl s ineiil ioiucl above* and ihe pic'ii.ira- 
tioii ol be*el siie.ir in two local ftictoric*s, rtivv maleritds are c*x- 
portc'd to olhc*r ptirl.s of Austriti for trc'.ilmeiil; llius ti l.iree 
prciporlie)ii of tin* fruit tmd timber moves (o the elislilleries tind 
I’.ie lories respe-e liv ely cif A ieiin.i timl Lowc'r .\u-lriti. 

'riiis rieli and forlile kind i>, wcll pc-oplcd tmd .sc'ltlemeiit is 
cvciilv- (listribulcal upon stii.ill-luileliims, with minor concmlrti- 
ticeiis in linv maikcy (owns, r.c*. Flsensttult, (he capital (pop. 
f .5,000'), Neiisiedl tini-Sc'c* (.•’,760), Deutschkreut (3.3:0) and 
Oherwaii ((.Sso). etich of which serve,« its iinmedi.ate snrroimcl- 
inps. In some ctises, nottihly Saii<*rhrunn (1.360) tmd Nc'usiedl- 
nm-Seo, loc.al circumsttinc es .such as (he presence of thermal 
springs or other tittractions yo've extrti-recionn! irnporttmee (o 
a town, hut snc'b health and phaasure resorts do not yet enmy 
wide iMipularilv. Hotli nortli and south h.ive lost (hoir larger 
markets. SojUdn and .‘^/omhalhelv re-peefiv’elv. upon which the 
rather mtulerjuale rtiil services of cMch ccanverire. and .‘Austria, 
prior to its .ibsorption by Germtitiv in had the* task of re- 

organizitiR the outh-ts and cnitlook of the* areti. (\V. S. L.") 

HISTORY OF THE TRANSFER 

Thc-Treaties of .'saint-Germ.ain and Trianon envasaped the ces¬ 
sion bv Hungary to .Austri.i of the German-spetikinp districts of 
West Hunpary. with (heir e'entre* Sopron (Oc*denlnirpV Hungary 
should iiave htinded the districts over on Aug. 9. 19:1; in.stead 
she orpanized a violent propaetmda .ip.iinst Ihe transfer, and semi- 
irrcpular irmed IxincL attacked the* Austrian pendarinerie when it 
tried to take [lo.ssession. The Inter-Allied ('onimission in charge* 


appealed to the Council of Ambassadors; Italy offered her media¬ 
tion. and on Oct. 13 Italy, Austria and Hungary signed a protocol 
at Venice, agreeing to ,1 plebiscite being held in Sojiron and the 
surrounding districts. Held on Dec. 14 and 19, this gave a Hun¬ 
garian majority. Austria prole.-^ied that the voters had been ter¬ 
rorized and the li.st.s manipulateci, but the Council of Amhas.'^adors 
recognized the decision (Dec. :3) and persuaded .Austria to do 
likewise (Feb. 28. 1922). Sopron remained with Hungary, and 
Austria entered into her new' province in a mutilated form and 
lacking a natural centre. 

Hiin.nwiKApnY. - H. ( 4 utlc*nl)urpcT. “Der arithropopc’c)praphi.sche 
.Auln-,- clc*.^ Hurpe nlancic*.s,” A// 7 /. d. Grot^r. Crsrlhch. (Vic*nna. 19::), 
and ‘■J{urpc*nland,” Frsl srlirift, hcrau.sp. von F. Stepan (X'icnna. ; 

■A J, Tovnlic'c*, Journal nj Intcnuilivnal AfJaii'^, 10/0-23 (i'):.S) ; Hans 
Retzlaif and H(*inrich Kunnert, Das Buriienland ( Berlin, khS). 

BURGER, GOTTFRIED AUGUST (1747-1704), Ger¬ 
man poet of the Romantic .school, was born at Molmerswende, 
nc*.ir Halber.stadt, on Dec. 31, 1747. the son of a pastor. His 
maternal grandfather sent him to (he I’niver.sity of Halle and 
then to Gcillinpen to study law, but wdtlidrevv his suiiirort at 
Gottingen on account of the young man's irregular life. He 
became attached to, though not actually a mernher of, the 
grouj) of young romanticisl.s known as the (.Icittinger Hairi, which 
included Voss, the counts Slolherg, Hiiltz and others, and his 
first poem.s were ymhli.shed in the Musenahnamuh, edited at 
tbitlingen liy Hoie and Gotler. In 1772, through Ihiie's inlUi- 
c'lice, Hiirger ohl.'iirud the post of "Amtnumn" or district magis¬ 
trate ;it .Altenglc-ichcn near Gottingen. His grandfather now 
[laid his debts. In 1773 the ballad Leunre w.is [luhlished in the 
.\fusoKilmatiacI/. This vivid and dramatic [loem made his name a 
household word in Germany, In 1774 Burger married Dorette 
Leonhart, d.iughler of a Hanoverian oflicial. In 1778 Hcirger 
became* editor of the Musmahnaiiiich and in the same X'car pub¬ 
lished the* first collection of his [)()t*ms Lee uniary troulih's oji- 
pres.sed him, and being accuscal of ni'glecling his ollicial duties, 
and fc'cling his honour attacked, he gave uii his position and in 
1784 Went to Giiltingen, w'here he e.stabli.shed himself as Drivat- 
doct'ut. Shortly before, his wife died on .July 30, 17H4, and on 
June 29. 1785. he married his sister-in-law' “Molly.'’ Her death on 
Jan. 9, 1 7 ;s 6, affected him very deeply. He still eonlinued to teach 
in (i()ttingc*n; at the jubilee of the* foundation of thi* university in 
1 7.S7 he vv.is ni.ade an honorary doctor of philosophy, and iii 1789 
vv.as ap[)oin(('d extraordinary [iicifessor in that faculty, though 
without a stijiend. In the following ycMr he marrii'd FJise Hahn. 
Only a few vvi*c‘ks of married life wath his “Sehwahennuidchen'’ 
sutliced (o prove his mi.stake. and aftc*r two and a half years he 
div’oreed her. Dc*eply wounded hy Schiller's criticism, in the 14th 
I and i5(h [lart of the AU^cituinc Litcraturzcitmii: of 1701, of the* 

I .Mid edition of his poems, disappointed, wrc*ekf‘cl in iortuiu* and 
hc-allh, Biirgc*r eked out a precarious existence as a teacher in 
Gicittingen until his death there on June 8, 1704. 

Biirger was honest in [lurpose. generous to a fault, lender- 
lu*arted and inocic'st. His lyric gift was very great, and in the* 
romantic: ballad he created a new genre, and foiiiu! imitators both 
in (Jermanyand in Engl.ind. Lruorr, Das Liod V(>m hnivau Maufir, 
Pit' Ku/i, Dor Kaist r uud dor Aht and Dvr ivildc Jd^rr are the 
cl;issical examiiles. Among his [lurely lyrical poems, Das Bliim- 
chen Wundrrhold and Livd an den lichen Morid found a place in 
many anthologies, 

Keiitions of Hiiiger’*' Sdmtlirhr Srlirifteii rpipearcd at Gottingen, 

I .S17 (iniom|)lete) ; iH.'0-'33 (8 vitU.), and iR,<5 (i veil.,) ; liter editions 
by 1 *;. Gjriest'bach (sth eci., 1804); VV. von Wiir/badi (4 vols. 100:). 
The Gt'diehlc have been pulili.sht-d in innumerable editions, b\ A. 
Sauer {2 vols. 18.84), ('onsenlius (1014) and oiliers Hrirje run nnd 
an were edited iiy A. Sfrodimann in 4 vols. (1S74), On Biirger'.s 

lite see the introduction to Sauer'.s edition of (he poems, and W. von 
Wurzbach, G. A Burger (1000). 

BURGERS, THOMAS FRANCOIS (1834-18811, pre a 
dent of the Tran.sx'aal Republic, was born in t'afie (,'olony on Ajiril 
15. 1S34, and was educated at Utrecht, Holland, where he gradu¬ 
ated doctor in theology. On his return to South Africa he 
w.is ordained minister of (he Dutch Reformed Church, and 
.stationed at Hanover in Cape Colony. In 1804 an ecclesiastical 
tribunal suspended him for heretical opinions. He appealed to 
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the colonial government, which had appointed him, and obtained 
judgment in his lax'our, which was confirmed by the privy council 
of England on apjieal in 1S05. On the resignation ol M. W. 
Pretorius and the refusal of I’resident brand of the Orange Free 
State to accept the oflice. Burgers was elected president of the 
Transvaal, taking the oath on July i, 187:. In 187,^ he endeavoured 
to jiersuade Montsioa to agree to an alteration in the boundary 
of the Bari'long territory as fixed by the Keate award, but failed 
l.\rr Htruf WAt.AM)). In 1875 Burgers, leaving the ’Pransvaal 
in ( hargi; of Acling-f’resident Joul)ert. went to Europe mainly to 
promote a si heme for linking the Transvaal to the coast by a rail¬ 
way from Delagoa bay, which was that year definitely assigned 
to Portugal by the MacMahon award. With the Portugue.se 
Burgers concluded a treat>•. in Dec. 1875. providing for the 
construction of the railwa>’. In June 1876 he inducinl the raad 
to declare war against Sikukuni (Secocoeni), a powerful native 
ihief in the eastern Transvaal. The campaign was unsuccess¬ 
ful, and with its failure the refutblic fell into a condition of 
lawlessness and insolvency, while a Zulu host threatcmed invasion. 
Sir Thcophihis Shepstone, who had been sent to investigate the 
condition of affairs in the Transvaal, issued .Xpril \2 a proclama¬ 
tion aniu-xing the Transvaal to Great Britain. Burgers fully 
acc(i!i(\sced in the nec’essity for annexation. Tie acrejited a pension j 
from the British government, and settled down to farming in I 
JIanoc'er, Cape Colony, lie died at Richmond in that colony on : 
Dec. 6, iSSi (,src Tkaxsv.xal; llistorv). i 

BURGES, GEORGE (i78()-]8o.} ), English classical .scholar, j 
was horn in India. He h.ul a groat reputation as a Greek scholar, 
and was a somewhat acrimonious critic of rival scholars, especially 
Bishop Blumljcld. He was a man of great learning and industry, 
but too fond of introducing arbitrary emendations into the text 
of classical authors. His chic'f works arc: Euripides’ Troadrs 
(1807) and /’/loi'fiissnr (rSoo); At?schylus’ Supffliers (1821), 
Eumcii'ulcs (1822) ;ind J'romctJh'KS (i8ji ); Sophocles’ PItiloc- ^ 
irh's (188,3 ); BopP^'' !^ Prolr^oinnin to Thncydidcs 

an abridged translation Avith critical remarks; Ilormrsiunortis 
Pra^inaita ( iS^Q). Hci also edited some of the dialogues of IMnlo 
with English notes, and translated nearly the whole of (hat author 
and the Greek anthology for Bohn's Cla.ssical library. He was 
a frequent contributor to the Chissicci! Journal and other period¬ 
icals. and cleclicatc'd to Byron a play called The Son of Erin or 
The Cause of the Greeks (]823'). 

BURGESS, a term, in its earliest sense, meaning an inhabit¬ 
ant of a borough, one who occupied a tenement therein, such 
tenement, unlike the county frc*eholds. being devi.sable by will 
and c.onslituting “burgage-tenure,” but n< 3 W applied .solely to a 
registered jiarliamentary, or more’.sLric t ly, munu ipal voter. In 
•some of the American colonies (c.g., Virginia), a “burge.^'S” 
was a member of the legislative body, which was termed the 
“House of Burgesses.” I'hc Bury^ess-roll is the register or olheial 
list of burgesses in a borough. In English local governnu'iit law. 
all the burgesses, ami not merely the mayor and (own council, 
are members of the municipal corporation. 

BURGH (Boi’RKE, BukkiA, the name of an hi.s(oric Irish 
house, associated with ConnauglU for more than seven centuries. 

It was founded by W’illiam de Burgh, lirother of Hubert de 
Burgh (q.v.). Before the death of Henry II. (ti8cj) he received 
a grant of lands from John as lord of Ireland. At John’s acci'ssion 
(JiQo) he w’as installed in Thomond and W'as gox'ernor of Lim¬ 
erick. In iigg-i2or he was supporting in turn Cathal Carrach 
and Cathal Crovderg for the native throne, but he was expelled 
from Limerick in 120.3, and, losing his Connaught, though not his 
Munster, estates, died in 1205. His son Richard, in 1227, received 
the land of “Conriok” (Connaught), ns forfeited by its king, 
whom he helped to fight. From 1228 to 1232 he held the high 
office of justiciar of Ireland. In 1234 he sided with the crown 
against Richard, earl marshal, who fell in battle against him. 
D>nng in i 243, he was succeeded as lord of Connaught by his son 
Richard, and then (1248) by his younger son Walter, who carried 
on the family warfare against the native chieftains, and added 
greatly to his vast domains by obtaining (c. 1255) from Prince 
Edward a grant of “the county of Ulster,” in consequence of 


which he wa*^ styled later earl of I’lsler. At his diaiih in i ,:7i. he 
was .‘succeeded by his son Richard as 2nd earl. In 1 jSo Richart! 
ravaged and sululued Coimaughl. and deiuised Bryan O'Neill as 
chief native king, substituting a nomim-e of liis own. Hi‘ also 
attacked the native king of Connaught in favour of thal branch 
of the O’Conors whom his envn family supported. He led his 
forces from Ireland to su]>port Edward T. in his Scotiish cam- 
paign.s, and on Edward Bruce’s invasion of Clsler in 131 Richard 
marclied against him. but he had given his daughier Eli/.al'eth in 
marriage to Robert Bruce, afterwards king of ."'Mitlaud. al^out 
T304. Ovcasionally summoned to English parli.imenls, he spi'iU 
most of his 40 years of actixily in Ireland, where Ik' was the 
greatest nolile of his day. usually fighting the n.itiAcs or liis .Nnglo- 
Norman rivals, the Geraldines. The jiatent roll of 1 300 shows 
that in addition to his lands in Ulster, Conn.iiighl .uid Munster, 
he had held the Isle of Man. but had surrendiTed it to the king 

His grandson and successor William, the 3rd earl ( i ^20-1 
W’as the .son of John de Burgh by Elizabeth, lady of Clare, sister 
and co-heir of the last Clare, carl of Hertford (d. 1314) He 
married a daughter of Henry, earl of Lancaster, and was appointed 
lieutenant of Ireland in 1331, but was murdered in his .Mst year, 
lea\'ing a daughter, the sole heiress, not iinly of the de Burgh 
po^.sessions but of vast ('lare estates. She was marriiai in (hild- 
hood to Lionel, son of ICdward III . who w.is reiogni/.ed in her 
right as earl of Ulster, and (heir dirinl reiiresentalive, the duke of 
\'ork. ascended the throne in T4 (>t as Edward 1 \',. sime when 
the earldom of Ulster has been held by members of the roval 
family only. 

On the murder of (he third earl in 1333. however, his male 
kinsmen succeeded in holding the bulk of the Iturgh territories, 
and adofiting Irish name.s becaine virtually native chieftains, 
'I’heir (wo main branches were those of “MacWilliam Eighti'r” 
in sotithi'rn ('onnaught, later given (he title of earls of ('lan- 
ricarde (1343); and “MacWilliam Oughter” who from 1003 hi-ld 
their territory as the viscountcy of Mayo. (See Ui,a\si( ahdf., 
Eari.s of; Mayo, Eari.s of ) 

The lords Burgh (or Borough) of Gainsborough (i,}87-i 
w'ere a Lincolnsliire family believed to be descended from a 
young<‘r son of Hubert de liurgh. The 5th baron was lord deputy 
of Ireland in i5f)7. and his younger brother, Sir John (d 1304), 
a distinguished soldier and sailor. 

BURGH, HUBERT DE (d. 1243), chief justiciar of Eng¬ 
land in the reign of John and Henry III., entered the royal 
service in the reign of Richard I. Already in 1201 he was diam- 
berl.iin to King John, the sheriff of three shires, the (unstable of 
Dover and Wirul.sor Castles, the warden of the Cinque Burls and 
of the Welsh Marclies. He served with John in the Uontinenlal 
Avars whiih led up to th(‘ loss of Normandy. It Avas to his keeiiing 
(hat the king first entru.''(ed the captive Arthur of Brittany. 
Uoggeshall is our authority for the l:dc of Hubert's refusal to 
permit (he mutilation of his prisoner; hut his loyalty Avas not 
.''haken by the sub.sequent murder of Arthur. In J204 Hubert 
persisted in a long and obstinate defence of Oiinon, at a time 
when ni’arly the whole of Boitou had pa.s.sed into 1'rem h lianris. 
In 1213 he was appointed seni'schal of Poitou. 

Both before and after (he issue of the Great Charter Hubert 
adhered loyally to (he king; he was rewarded, in June 1:15 with 
the office of thief justiciar, Avhich he retained after (he death 
of John and the election of William, (he earl marshal, a^ regent. 
But, until the expulsion of the Fremh from England, Hubert 
was entirely engaged with milif.'iry affairs. He held Dover sui- 
cessfully through the darkest hour of John’s fortunes; and his 
nuA'al victory gained over Eustace the Monk, the rioted jirivatecr 
and admiral of Louis, in the Strait.s of Do\'er (Aug 1217), 
compelled Louis to accept the treaty of Lambeth, under which 
he renounced his claims to the crown and evauiated England. 
The justiciar naturally assumed, after (he death of William 
Marshal (laig), the leadership of the English lo\alists. He 
was opposed by the legate Pandulf (1218-21), who claimed 
the guardianship of the kingdom for the Holy See; by the 
Poitevin Peter dcs Roches, bishop of Winchester, who was the 
young king’s tutor; by the foreign merccnarie.s of John, among 
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whom I'alkfs de Breniile look the lead; and hy ih»; fcinlal ])arty 
under Ihc earls ul Chester and Alheniarle ( hi I'andulf s doparMire 
the pope was induced to promise that no other legate should 
be appointed in (he lifetime of Archbishop Stephen Langton. 
In 1223 the justiciar suddenly announced the resumption of all 
the castles, sheriffdoms, and other grants which had been made 
since the king's accession. A plausible excuse was found in the 
next year for issuing a sentence of confiscation and banishment 
against Falkes de Breaute. Finally, in 1227, Hubert, having 
ftroilairned the king of age, dismissed the bishop of Winchester 
irorn his tutorship. 

Hubert now stood at the height of his power. His j>o.ssessions 
bad been enlarged liy four successive marriages, particularly by 
that which he contracted in 1221 with Margaret, the si.ster of 
Alexander II. of .Scotland; in 1227 he receivt-d the earldom of 
Kent which had been dormant since the di.sgrace of Odo of 
Baycaix. lint Henry III. chafed against Hubert’s objections to 
wild plans of forcu'gn concjuest and inconsiderate concessions 
to the papacy. They cpiarrelled violently in 122c) at Portsmouth, 
when a sulVicient supply of shi]is w'as not forthcoming for an 
c-X[iedition to France'. In 1231 Henry lent an ear to tho.se who 
as.serted that (he juslic iar had secretly encour.igeci armed attacks 
U])C)n the alicuis to whom the* pope had givem FngJi.sh benelic'cs. 
Huhcrl was suddenly disgraced and required to rendtr :in account 1 
of his Jong acitiiitijsiration. Some coJour was given to the iittuck.'^ I 
ol I’clcT cies Roches and his nephew I'eter des Rievnux l>y j 
flulierl's injiidic ions plea (hat he held a charter from King John 1 
which exempted him from an\’ liability to j)roducc* accounts. | 
He was dragged Irorn llie sanctuary at Bury St. Edmunds, in | 
which he had taken refuge, and was kept in strait confinement 
until Richard c,>f Cornwall, the king’s brother, and three other 
earls offered to be his sureties. On the outbreak of Richard 
Marshal’s rebellion (123^, he was carried off by the rebels 
to the Mar.shal stronghold of Striguil, in the* hcape that his name 
would add popularity to their c.iusc-, In 123,4 Iw was admitted, 
along with the other supportc'is of the fallen Marshal, to the 
benc'til of a lull jiardon. lie- rc-gainecl his earldom and hc-ld it 
till his clealh, although he* was once in serious clangcT from the 
avarice of the king (1230), who was tempted by Hubert’s I 
enormous W’ealih to revive the charge of freasdii which had 
fonncTly been broiiglil .against him. 

Hulx'rl’s ambition of iounding a great family was not realized. ‘ 
His earldom died with him, though he left two sons. In cemstitu- | 
lional history he is remembered as the last of (he great justiciars. 
The oftic e was tiow shorn of its most import.int powers and 
became' polilicall)' insignificant. 

Sre riic llistairc tlt \ iiut s dt‘ Sormafuiie, c'clitc'd lev F. Michd for 
the- Soc'. clr I’Hia. (If Kiancf (1S.40); Roger ol Wenclover’s Flores 
Jlntoihirum, eclitc'd tor tlie Knglidi Hi-torual Soiiety by H. O. Co\c 
(iSai 14); llie I'lironidi Miiioro ot Matituev Paris, edited bv 11 . R. 

I.Hard lor llie Koll^ SerifN (iS7.’~S3) ; the llistotre dr (iuilliiumr Ir 
Morn hid, edited l)\ I’aiil Meser lor the Soi. de I’llist. dc' France 
(iS(;i. ft( ) ; J. K. I)o>lf’> Optciid Ihtnimif^r of F.n^^hind, li. p|». 271- 
i~,\; K. Piiuli’s (iruhiilitr von Fnulnnd, vol. iii.; W. Stubbs’s Constn 
tiitiontd lintory of F.nylnnd, vol. ii. 

BURGH: see Boroigii. 

BURGHERSH, HENRY (1202-13,10'). English bishop and 
chancellor, was appointed bishop of Lincoln by Pope John XXII 
in 1320. in spite of the fiict that the chapter had already made an 
election. In 132: his lands were seizc'd by Edward 11. and restored | 


William was put to school first at Grantham and then at Stain* 
ford. In May 1S35. at the age of 14, he went up to St. Johns 
college, Cambridge, where he was brought into contact with the 
foremost educationists of the time, Roger Ascham and John 
Cheke. There he fell deeply ip love with Cheke’s sister, Mary, 
and was in 1541 removed by his father to Gray’s Inn, without, 
after six years’ residence at Cambridge, having taken a degree. 
The precaution proved useless, and four months later Cecil 
committed one of the rare rash acts of his Iift2 in marrying 
; Mary Cheke. The only child of this marriage, Thomas, the 
; future earl of Exeter, w;is born in J\Iay i54*' february 

1 1543 (V-cil's first wile died. Three year^ later he married (Dec. 
! 21, 1540J Mildred, daughter of Sir Anthony Cmike, who was 
I rankecl hy Ascham with Lady Jane Grey as one* ol the tw'o most 
learned ladies in (he kingdom, and w'hose sister. Anne, became 
the wife of Sir Xicholas. and the mother ot Sir Francis Bacon. 

(\‘cil, meanwhile, had obtained the reversion to (he ol'tice of 
ruslos rotulorum brevium, and. according to his autobiographical 
notes, .sat in parliament in 1543; but his name does not occur in 
the imperfect parliamentary returns until 1547, when he was 
elected for (he family borough of Stamford. Earlier in that year 
j he h.id accompanied Protector Somerset on his Pinkie campaign, 

I being one of the two “judges of the Marshalsea,” i.r., in the 
court s-marti:d. 

Jii 1548 hi' is described as the projector’s nmster of rec/uesis. 
and was involved in the hitter's fall (Ocf. 1540). In Xovember 
he was in the 'Power, and on Jan. 25. 1550. he was bound over 
in recognizances to the value of a 11100.^1111! marks. However, 
ho soon ingratiated himself with Warwick, and on Sept. 15, 1550, 
he was sworn one of the king’s two secretaries, and was knighted 
on Oct. IT, 1551. But sc'rvice under Northumberland was no 
bed of roses. His responsibility for Edward’s illc'gal “devise" 
of the Crown has been studiously minimized by Cecil him.self 
and by his biographers Years afterw.irds, he pretended that he 
had only signed (he “devise" as a witness. There is no doubt 
(hat he saw which way the' wind was blowing, and disliked 
Northumberland's scheme; hut he had not the courage to resist 
the duke to his face. As soon, howc'N'er, as tlic' duke had set out 
to meet Mary, Cecil becnnie the most active intriguer against 
him, and to the.se efforts, of which he laid a full account before 
Oueen Mary, he mainly owed his immunity. He had. moreover, 
had no part in the divorce of Cathc;rine or in the humiliation of 
Mary in Henry’s reign, and he made no scruple about conforming 
to the religious reaction. It was rumoured in Dec. 1534 that 
Cecil would succeed Sir William Pel re as secretary, an office 
which, with his chancellorship of the Garter, he had lo.st on 
Mary's aceessiim. Probably the queen had more' to do with the 
falsification of this rumour than t'ecil, though he is said to have 
opposed in the parliament of 1555—in which he rejni'sented 
Lincolnshire—a bill for the confiscation of (he estates of the 
Protestant refugees. 

Cecil was in secret cornmunicatiem with Elizabeth before Mary 
died, and from the first the new queen relied on Cecil as she relied 
on no one else. Cecil was exactly (he kind of minister England 
then required. A z/u virdia had to be found in Church and .State, 
at home and abroad. Cecil was eminently a safe man, not an 
original thinker, but a counsellor of unrivalled wisdom. Caution 
was his supreme characteristic; he saw that above all things 
England required time. Like I'abius, he restored the fortunes of 


only in i.t.'t), Burghersh took part in the movement which led to 
the c!e[^ositic)n and murder of King I'alward IL, but became chan¬ 
cellor of England in 132S undi'r the new king, owing to the in- 
Ihienee of Cueen Dabella. On Isabella’s di.sgraee in 1330 he lost 
his inlluenie for .1 time, but was treasurer from 1334 to 1337, and 
was enlru.sted with many imjiortant commis.sion.s by (he king. 

Hi.'v, brother, Barlholoinew. baron Burghersh (d. 1355), also 
enjoyed the confuletuc of Edwarvl 111., and fought at Crecy. His 
son, Bartholomew, was one of the original knights of the Garter, 
and fought at Poitiers in i tso 

BURGHLEY, WILLIAM CECIL, B.xrov (t 520-1 5qSC 
t^'as born, according to his own statement, on Sept. 13, 1520, at 
Bourne, Lincolnshire, son of Richard Cecil (see Cecil). 


his country by deliberation. He averted open rupture until Eng¬ 
land was strong enough to stand the shock. There was nothing 
heroic about Cecil or his jinlicy; it involved a callous attitude 
towards struggling Protestants abroad. Bui Cecil never dc- 
veloix'd that passionate aversion from decided measures which 
became a second nature to his mistress. His intervention in 
Scotland in i55(;-<.)0 showed that he could strike on occasion; 
and his action over ihe execution of Mary, queen of Scots, proved 
that he was willing to take rc.spon.sibi!ity from which Elizabeth 
.shrank. Generally he was in favour of more decided intervention 
on behalf of Continental Protestants than Elizabeth would admit. 

His share in the Anglican settlement of 1559 was consider¬ 
able, and it coincided fairly with his own .somew'hat indeterminate 
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vi(‘\vs. Like (he ni.e^s of (lie ii.uion. ho ^ricw iiiore IVo(- 
cstant as time wore on; he was readier to persecute Papists than 
Puritans; he had no love for ecclesiastical jurisdiction, and he 
warmly remonstrated with Whitj?ift over his persecuting Articles 
of 1583. The finest encomium was passed on him by the queen 
herself when she said, “This judgment 1 have of you, that you 
will not be corrupted with any manner of gifts, and that you 
will be faithful to the State.” 

Of per.sonal incident, apart from his mission to Scotland in 
1560, there is little during (he long reign of Elizabeth. Ife re]we- 
sented Lincolnshire in (he parli.tment of and Xorthamplon- 

shire in that of 1503 and he lo*)k an active p.ari in (he Jfou.se of | 
( onimons until his elevation to (he peerage; but there seems n(» 
good evidence for (he story that he was proposed as speaker in 
1503. In Feb. 1550 he was elecled chancellor of Cambridge uni- 
\-ersity in succession to Cardinal Pole. In 1571 he was raised to 
the peerage as Baron Burghley of Burghlcy (or Burleigh); the 
fact that he continued to act as secretary after his elevation 
illustrates the growing importance of that olTice, which under his 
son became a secretaryship of state. In 1572, however, the mar¬ 
quess of Winchester, who had been lord high treasurer under 
Edward, Mary and Elizabeth, died, and Burghley succeed(‘d to 
his post. It was a sign.al triumph over Leicester; and, although 
Burghley had still to reckon with cabals in (he council and at 
court, his hold over the ([ueen strengthened with the Jap.se of 
years. Before he died, Robert, his only surviving son by his 
second wife, was ready to sle[) into his shoes as lh(‘ (jueen’s 
principal tidviser. Having survived all his riv.als, and all his 
children except Robert and Thomas, Burghley died at his London 
hou.se on Aug. 4, 1598, and was buried in St. M.arlin’s, Stamford. 

Burghley's private life was singularlv virtuous; he was a faith¬ 
ful husband, a careful father and a considerate master A book- 
lover and antiquary, he niadi' a special hobby of heraldry and 
genealogy. It was the conscious and unconscious aim of the age 
to reconstruct ;( new landed aristocracy on the ruins of the old, 
and Burghley was a great builder and i)lanlc*r. All (he arts of 
architecture and horticulture were lavished on Burghlcy 1 louse 
and Theol)alds, whic'h his son exchanged for Hatfield. 

The most important collection of documents connected with Burgh- 
lev i.v at Jlatflelcl, wliere there are some (en (hous;ind {lapers covering 
the period down to Hurghley’s death; these have been calendared in 
eight volumes bv the Hist, mss. Comm, At least as many others are in 
the Reiord Office and British Museum, the Lansdowne mss. cspeeially 
containing a va.st mass of his correspondence; srr the catalogues of 
Colton, Harleian, Royal, Sloane, Egerton and .Additional mss. in 
the British Museum, and the Calendars of Domestic, Foreign, Spanish, 
\enctian, Scottish and Irish State Papers. 

Other official sources are the Acts of the Privy Counci] (vol. 
i.-wi.v.) ; Lords’ and Commons’ Journals, D’Ewes’ Journals; Rymer’s 
Fofdcra: Collins’ Sydney Papers; Nichols’ Progresses of Elizabeth. 
Sonic valuable anonymous notes, iirobablv In Burghley’.s .servant 
Franiis .Alford, were printed in Peck’s Pesiderata Curiosa (17^^), 
i. i-Oti; other notes are in Naunton’s Fray,mcnta Rr\;alia. Livc*s 
by Collins (1732), Charlton and Melvil (173S), were iollowed by 
Nares’s biography (3 vol., 1.S2S-31); this provoked Macaulav’s 
liiilliant but misleading essay, M. A. S. Hume’s Great Lord Hur^hUy 
(iSqS) is largely a piecing together of the references to Burghley in 
the same author’.s Calendar of Simancas mss. I'hc life by Dr. Jc-ssopp 
(1904) is an expansion of his article in the Diet. Nat. Bios. 

BURGKMAIR, HANS or JOHN (i 473 -r. 1531). German 
painter and engraver on wood, believed to hav'o been a pupil of 
Albrecht Diirer, born at Augsburg. He certainly studied under 
his father, Thoman Burgkmair, and under Martin Schongauer. 
He was a member of the painter.s’ guild in Strasbourg in 1490. 
and in Augsburg in 1498. Prof. Christ ascribes to him about 700 
woodcuts, most of them distinguished by that spirit and freedom 
which we admire in the works of his supposed master. His princi¬ 
pal work 1.S the series of 133 prints representing the triumphs of 
the emperor Maximilian I. In his Turnicrbuch of 53 illustrations 
he had the assistance of his son Hans Burgkmair (^.1500-59). 
Burgkmair was also an excellent painter in fre.sco, specimens of 
which are in the galleries of Munich and Vienna. 

See the edition (1834-56) of his Turnicrbuch by J. van Hefner; 
Muthcr, “H. Burgkmair” in vol. xix. of Zeitsch. fiir Bildende KunA. 

BURGLARY, at common law, the offence of breaking and 
entering the dwelling-house of another in the night-time with 
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intent to confOiit a felony. I'lie offence and its puni'^hmem are 
regulated in England by the Larceny Act 1910. Th.it statute by 
s. 25 providers that: “Every person who in the night (1) breaks 
and enters the dwelling-house of another with intent (0 commit 
any felony therein; or (3) breaks out of the dwelling-house of 
another, having (a) entered the said dwelling house with intent 
to commit any felony therein; or (b) committed any felony in 
the said dwelling-house” is guilty of the felony c;;dled burgdary 
and is liable to penal servitude for life. The four important points 
to he considered in connection with the oflVnce of burglary an* * 
(T) (he time. (3) tlu‘ jilace. (31 lh<‘ m;mner and (4) (he intent. 

I The timo is (he essence* of the offence; night is defined by (he act 
of 1016 to mean ‘ the interval between nine o’clock in the evening 
and six o’clock in the morning of (he next succc*eding day.” 

The place must be a dwelling-house or private rc'sidence. i.c., 
(he permanent building in which (he occupier dwells No building, 
all hough within the same curtilage as (he dwelling-house and 
occupied therewith, is part of the dwelling-house for the puriioses 
of burglary, unless there is a comm uni cal ion betwa'en such build 
ing and dweUing-bouse cither immediate or by means of a covered 
and endosod passage leading from the one to the other (s. 4(1 
of the Act of loKi). 

As to (he manner, there must be both a bre;iking and an entry. 
Both must be at night, hut not ni'ccssarily on the same night, jiro- 
vided that in the breaking and in the entry there is an intent to 
commit a felony. The breaking mav- be ciilicr an actual breaking 
of any external part of a building: or opening or lifting any 
i losc'd door, window', shutter or Jock; or entry by means of a 
threat, artifice or collusion W’ith persons inside. 

Breaking and entry must be with the intent to commit a felony, 
otherwi.se it is only trespa.ss. 'Llie felony need not be a larceny; 
it may be cither murder or rape. 

IJouscbrcakhifi in English law is to lie distinguished from bur¬ 
glary, in that it is not esscmtial that it .should be committed at 
night, nor in a dwelling-house, save in the case of mere entry with 
intent to commit a felony. 'I'he offence and the punishment are 
now regulated by ss. 26 & 27 of the Larceny Act, 1916, ;ind a (li.s- 
tinction is made between housebreaking and committing felony, 
and housebreaking with intent to commit felony. Under s. 26: 
“Every person who (1) breaks and enters any dwelling-house, or 
any building within the curtilage thereof and occupied therewith, 
or any schoolhouse, shop, warehouse, counting-hou.se, office, store, 
g.'irage, pavdlion, factory, or workshop, or any building belonging 
to His Majesty, or to any government department or to any 
municipal or other public authority, and commits any felony there¬ 
in; or (2) breaks out of the same, having committed any felony 
therein” is guilty of felony and litible to pienal servitude not ex¬ 
ceeding 14 years. By s. 27: “Every pK*rson who, with intent to 
commit any felony therein, (i) enters any dwelling-house in the 
night; or (2) breaks and enters any dwelling-house, })lace of divine 
worship, or any building within the curtilage, or any school-house” 
or any of the other premises mentioned in s. 26 is guilty of felony 
and liable to penal servitude not exceeding seven years. Ever>' 
burglary involves housebreaking, but every hou.sehreaking docs 
not amount to burglary. 

In the United States state legi.slation has generally extended the 
common law offense of burglary. The breaking and entry of 
•warehouses, shops, and similar premises is considered burglary in 
addition to (he breaking and entry of dwelling-houses. Some 
statutes eliminate the necessity at common law for the offense 
being committed in the night-time, but such conduct is usually 
punishable as house-breaking rather than liurglary. Many States 
have also made criminal the possession of burglarious tools with 
(he intent to use them to commit burglary. 

BURGLARY INSURANCE: see Insi'kanci;: Miscel- 

LANEOl'S. 

BURGONET or BURGANET (from Er. hourguisnotc, 
Burgundian helmet), a form of light helmet or head-piece, which 
was in vogue in the i6th and r7th centuries. (See Hei.met.) 

BURGOS, a province of northern .Spain which includes the 
enclave of Trevino in the province of Alava. Pop. (1940) 378,580; 
area 5.481 sq.mi. llie province extends from the main tanlabrian 



BURGOS 


^(erthed, bp^ond the Ebro, in the north, to south of the river 
^urOi fin the east it marches with Logroho and Soria in the 
heart of the Demanda and Urbi6n massifs which separate Old 
Castile from the middle Ebro. From these massifs it descends 
westwards and southwards to the wide stretches of flat ground 
occupying the centre of the northern part of the central plateau. 
The Pancorbo gorge, cut across the Montes Obarenes in the 
north-east, gives a line of communication between the basin of 
^Miranda de Ebro and the rest of the province, and at the same 
time between Alava and Old Castile. The Ebro runs eastwards 
through the northern half of the province, but is not navigable. 
I'hc Douru, or Duero, crosses the southern half, running west- 
north-west ; it also is unnavigable in its upjMir valley. The other 
iniportant streams are the Pi.^uerga, flowing south towards Palenria 
and Valladolid, and llie Arlan/dn, whitli flows through IJurgos 
for over 75 niv. 

Iturgos is one of the great forest provinces of Spain, with 
more than ■;ou,ooo ac, of pine, oak, heeiji and other S]iecies under 
state matiageinerit, while vast range.s of airno.st uniiihahiled iip- 
laml serve as pasture for the flocks, which in ino.st yeans exceed 
a rnillion head of sheep. Lamhs are ex}>()rted to Bilbao and 
•Madrid, fioais, honied laKle, iior.ses, /nule.s and swine are v{-r>' 
nij/ner(;us, /xn little interest is taken in the imi)rovernent of 
breeds, t'enail cultivation—with wheat ordinarily oct upying about j 
two-lifths of the culnhaied area—is the ba.sis of tlie agriculture 
of tills (irovince, of whii li the (cntre and .south lorni part of 
the (ereal /.one fidr exa'llrucr of Spain; eijuipmcnt i.s, on the 
wiiole, primitive. Before the ci\'il war of ip3()--,vn farmers' co- 
ojH'ralive societii's were set up to provide agricultural credit and 
bicililate (he purchtise of implements and fertilizers; and an in¬ 
creased yield per acre, together with a fall in the wBeat acreage 
after I';.'-’, suggested iniproveinent in methods and a (heck to the 
wasteful process of breaking up natural jia.sturc for ploughland, 
riie valley.s of the Duero and Atlanzon produce good wine and 
are iigriculturally important for their more ec^uahle climate, their 
good communications and their irrigation works, actual and pro¬ 
jected. Soft cctal (used for bii(|ueites 1, micti. china-clay and .salt 
art* obtained in smtill ciiumtiiies, and oil-hearing lands north of 
the capital lui\’e been under iinn!Siigati<in. The industries of the 
province are on a .small scale, the ancient woollen, linen and 
lump manufiictures surviving in small factories and as cottage 
industries. Hydroelectric power and light are available through¬ 
out the province. The northern railways from Madrid to the 
h'rench frontier cross (he provirue in the central districts; the 
\idladolid-llillMio line in the north; and the Valhidolid-Saragossa 
line in the south. The Hurgo^-Soriii-C'alatayud raihvav provides 
direct t. omnuinication with the Mediterranean at Sugunto and 
Valencia, '1 he only important town in the province is Burgos 
( >1,177). I he country towns and vill.igcs are inhahitecl hy a nota¬ 
bly intelligent and indejiendent jieasantry—petty farmers, .shep¬ 
herds and foresters—whose physic;d t>'pe is northern rather than 
Mediterranean; and Hurgos slaiids fourth or fifth in SjKiin in re- 
sjiect of elementary education, al)C)\a* (he rich provinces of Biscay 
and Barcelona. But the extreme subdivision of the peasants' hold¬ 
ings forces numbers of men to migrate to the Bascjue provinces, 
Barcelona and the Argentine republic, and consequently popula¬ 
tion declined after the bc'ginning of the .’Olh century, despite the 
exccs.s of births over deaths. The province of Burgos was under 
nationalist control almost from the start of the civil war of 

.SVf M. Anibarro and M. Rivi\s, Intento de un ditcionar'w Mr»gra/iro 
V dr dutorrs dr hi provinria dr Burgos (Madrid, i8()0); 

Burgos y su fnovinda, anon. (\'iloria, iSyH). 

BURGOS, the capital formerly of Old Castile, and after 
of the Spanish prm iiue cd Burgos. Pop. ( n)40) 51.177 t mun., 
Burgos occupies a strategical site, commanding both 
the natural route from the Ebro to the plateau of Old Castile by 
the Pancorbo defile, now followed by the main rcxid and railway 
line from I'rancc. and abc' the road from Pamplona, formerly 
part of Ihe Pilgrims’ Wav le.iding to Santiago, whic'h mm closer 
to the foolhill.s of the .'Sierra de la Demanda ( ?5 mi. east». Its silt' 
on the lower slopesc of 11 castle-crowned hill, overlooking narrows 


of the river Arlanzon, is also one of tactical strength. Side valleys 
which enter the main valley here, from the north with the road 
from Bivar, the home of the Cid Campeador, and from the south, 
with the main road from Madrid, contribute further to the impor¬ 
tance of Burgos as a nodal point. 

The oldc^st quarter of the town, with the older churches, stands 
on the ea.stern slope of the Castle Hill; a broad alley, cobbled 
and terraced, de.scends steeply to the cathedral, which presses 



' The white lcme-stone cathedral of burgos. founded tn a.d. 1221 
Thf eractlon of this cnfhedral was not completed till 1567. It It an excellent 
CMfirtipIr of florid Gothic. Its original cruciform design is obscured by its 15 
additional chapels 

clo.'.ely to llic hillside at the fool, its greal mass dominating the 
entire Iowti. Jki.siwards along the Hat ground extends the rest of 
(he old low'll, vvho.se life centres in (he arcaded J’laza Mayor, (he 
I'l.i/a de Prim, a bu.sy niarkei-[)Iace, and (he Plazii de la Liber(ad, 
w'i(h the late 15th century Casa del Corclcm. Beyond these, along 
the road (o France, and on the ea.stern out.skirts, are the mililary 
headquarlers, barracks, parade and exercise grounds. Across the 
river, .and separated from the old (own by long lines of avenues 
fringing the two hanks, a new suburb, with the railway station 
and some modern factories, ha.s been built on no very regular plan, 
round an older manufacturing quarter, and absorbing a number of 
convenls and ex-convents and (he Casa dc Minmda, the last a 
building rc'prescntative of the best domestic architecture of 16th 
century Sp;iin. Six bridges connect the two sides of the river, the 
most important, the Puente de Santa Marin, leading to the Arco 
de Santa Marla, the finest of (he four gates left to the old town. 
Thi.s gate, with its sculptures illustrating the history of Burgos, 
was built to commetmorate the return of the citizens to their 
allegiance to the emperor Charles V. after the siqiprcssion in 1522 
of (he rising of the comuncros. 

Burgos is the see of an archbishop, whose* province comjirises 
the dioce.ses of Loon, Palencia, Osma, Calahorra and Santo Do¬ 
mingo, Vitoria and Santander. The cathc'dral, founded in 1221 
by IVrdinand III. of Ca.stilo and the English bishop Maurice of 
Burgos, is a line example of florid Gothic, built of white limestone. 
It was not completeci until isfi;, and the architects principally 
I rc‘si)onsiblc for its construction were a I'renchman in the 13th 
century .and a German in the 15th. Its cruciform design is almost 
hidden by the 15 chapels added at all angles to the aisles and tran- 
.septs, by the beautiful 14th-century cloister on the north-west 
and the archiepiscopal palace on the south-west. Over the three 
central doorways of the main or western facade rise two lofty 
and graceful (ow'ers. Many of the monuments within the cathedral 
arc of considerable artistic and historical interest. The chaiiel of 
(.'orpus Christi contains the chest which the Cid is .said to have 
tilled with sand and subsequently pawned for a large sum to the 
c redulous Jews of Burgos. The legend adds that he redeemed his 
pledge. In the nislcless Gothic church of Santa Agueda, or Santa 
(ladea, tradition relatc.s that the Cid compelled Alphonso VI. of 
Lecin. before his accession to the throne of Castile in 1072, to 
swear that he was innocent of the murder of Sancho, his brother 
and predecessor on the throne. San Esteban, completed between 
T/So and 1350. and San Nichol&s, dating from 1505. are small 
Gothic churches, each with a line sculptured doorway. Many of 
the convents of Burgos have been destroyed, and those which 
survive lie chiefly outside the city. At the end of the Paseo de la 
Isla stands the nunner>' of Santa Marla la Real de las Huelgas, 
originally a summer palace (hueiga, “pleasure-ground”) of ih« 
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kings of Castile. In igSj it was transformed into a Cistercian con¬ 
vent by Alphunso \'I 1 I., who invested the abbess with almost 
royal prerogatives, including the power of life and death, and 
absolute rule over more than 50 villages. Alphonso and his wife 
Eleanor, daughter of Henry II. of England, are buried here. The 
Cartuja de Mira/lores, a Carthusian convent, founded by John II. 
of Castile (1406-54), lies 2m. south-east of Burgos. Its church 
contains a monument of exceptional beauty, carved by Gil de 
Siloe in the 15th century, for the tomb of John and his second 
wife, Isabella of Portugal. 7 'he convent of San Pedro de Car- 
deha, 7in. south-east of Burgos, was the original burial-place of the 
Cid, in J099, and of Ximena, in M04. About 50m. from the city 
is the abbey of Silos, which appears to have been founded under 
the Visigothic hing.s, as early as the 6th century. It was restored 
in gig by Fernan Gonzidez, and in the iilh century became cele¬ 
brated throughout Europe, under the rule of St. Dominic or 
Domingo, it w-as reoccupied in 1880 by Frem h Benedictine monks. 

After its foundation in 884 as an outpost in the east of the 
Asturian kingdom, Burgos became ra\)idW the capital of the count- 
ship, and, later, the kingdom of Castile declared independent in 
1035. The traditions of its earliest period are preserved in the 
statues, occupying niches on the face of the Arco de Santa Maria 
(vide supra), representing the founder Porcellos, the two first 
popularly elected ‘Judges of Castile,” the loth century hero 
Fernan Gonzalez and the iilh century hero, the Cid Campeaclor, 
whose bones (since 1919) rest in the cathedral. 7 'he rival at first 
of Leon, and later—after the final absorption of the Leonese king¬ 
dom by Castile—of 7 'oledo and Valladolid, Burgos, as the recog¬ 
nized “head of Ca.stile,” enjoyed the prestige of a capital city 
until tho^reign of Philip ^ 1 . Like its rivals it sank to political 
insignificance after 15O0, when Madrid was declared the lifi/ai 
cortc. There remained, how'cver, to Burgos the commercial 
supremacy in Castile which resulted from the powers with which 
its merchant guild was invested by the Catholic .sovereigns in 
1494. In that year all foreign trade of Castile, particularly that 
in fine wool, and the charge of ships sailing from ports of the 
north coast were put under the jurisdiction of the Burgos guild; 
the shipping department of this organization became the model 
for the famous Casa de Contratacidn at Seville. With the decline 
of Castilian trade. Burgos languished until its revival in the 18th 
cerdury under Charle.s III. It is an agricultural centre, with 
manufactures of woollen and leather goods, chi’inical manures, 
ihocolate and paper. In July 19,36, conservative Burgos became 
the ofticial seat of General Franco’s government and wa.s a base' 
for campaigns toward Madrid and the Basque states. 

A general description of the city and its monuments is given by 
Llacayo y Santa Maria in Burgos, etc. (Burgo.s, iHHo>. See also 
Architeclural, Sculptural and Picturesque Studies in Bur^o.^ and its 
Sei^hbourhood, a valuable series of architectural drawings in folio, 
1 )> j. B. Waring (London, 1852). 7 'hc following are monographs on 
p.irliiular buildings;--//b/or/a de la Catedral de Burgus, etc., by 
B Orrajo (Burgos, 1856) ; Kl Cast ilia de Hurgo-f, by E. de Oliver- 
('opons (Barcelona, 180 G ; La Real Cartuja de. Mirafiorrs, by 
K, Tarin y Juatu^da (Burgos, i8y0) ; Luis de Pablo Ibanez, Catedral 
de Burgos (Burgos, 1021). For the hLstory of the city see En Burgos, 
b>- V. Balaguer (Burgos, 1895) ; Eloy (iarcia de Quevedo y Concellon, 
Ordenanzas del Consuladu dc Burgos de ijjS (Burgos, 1905) ; O. 
Jurgens. Spanische Siridte (Hamburg, 192(1)- Fnr the history of Silos 
see M. Ferotin, Histoire de I’Ahbaye de Silos (Paris, 1897). 

BURGOYNE, JOHN (1722-1792), Englhsh general and 
dramati.it, entered the army at an early age. In 1743 he made a 
runaway marriage with a daughter of the earl of Derby, but soon ^ 
had to sell his commission to meet hi.s debts, after which hv 
lived abroad for seven years. By Lord Derliy's interest Burgoyne 
was then reinstated at the outbreak of the Seven Years’ War. He 
sat in parliament for Midhurst (1761I, and for Pre.ston (1708). 
At the same time he devoted much attention to art and drama 
(his first play, The Maid of the Oaks, being produced by Garrick 
in 1775), and gambled recklessly. In the army he had by this time 
become a major-general, and in 1777 he was at the head of the 
British reinforcements designed for the invasion of the American 
colonies from Canada. He gained possession of Ticohderoga (for 
which he was made a lieutenant-general) and Fort Edward. He 
pushed on, intending to effect a Junction with Sir William Howe, 
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who should ha\e been advancing to meet him from Now ^\uk. 
But owing to a delay in receiving his instructions Howe was not 
there. Skilful .American operations had cut his cummunii ations 
with Canada and Burgoyne yielded to a siijicrior force at Sara¬ 
toga (t)ct. 17). English indignation at his severe dejeai was 
great; on May 26, 1778 Burgoyne, w'hom the Ameruaui.s had 
permitted to return, unsuccessfully defended himself in parlia¬ 
ment against attacks from nearly everj- party in the House: 
the 'Government denouncing him for his failure, \\ ilke.s and his 
supfiortcrs for his allegedly brutal use of savage Indian troops. 
The immediate followers of Fox alone supported him at the lime, 
but it is now generally admitted that the re.'ijaori.sibiiity for the 
defeat at Saratoga did not lie with Burgoyne. He was deprived of 
his oliices e.xcept that of general, and after tvivpurnry rehabilita¬ 
tion By Rockingham in 1782 he withdrew more and more into 
j)rivale life, hi.s la.^t public .serxice being hi.s particii)ation in the 
impeachment of Warn-ii Hastings. His comedy, The Heiress, 
which appe;ired in i';.S6, ran through ten editions within a year, 
and was translated into several foreign kmguages. He died sud¬ 
denly on June 4, 1792. General Burgoyne, whose xvife dieil in June 
1776 during his absence in Canada, had several natural children 
(born belxveen 1782 and 178S) by Susan Caulheld, an opera 
singer, one of whom became Field Itlaish.d Sir J. F. Burgoyne. 
llis L^ramatic and Poe Heal ]]'(irks api)eared in two x'ols . iSoS 

See E. B. dc Fonblanque. Political and Military F.pisodes from the 
Life and Correspondence of Right Hon. . 1 . Burgoyne (iS-;/)) , \V. L. 
Stone, Campaign of Lieut .-den. .1 . Burgoyne, etc. (.Mhany, N V., 
1877); Philip Guedala, Fathers of the Revolution (lo-’tO ; S F. 
Batrhelder. Burgoyne and His Officers in Cambridge. 077-17711 
(Cambridge, M.'e^s., iq20) ; and F'. J. Hudli'ston, Gentleman Juhnny 
Burgoyne (Indianapolis, 1927). 

BURGOYNE, SIR JOHN FOX, Bart. (1782-187^. Brit- 

i.sh lield-marshal, was an illegitimate son of General John Bur¬ 
goyne ((/.V.). He was educated at Eton and W'oolwich, obtained 
his commission in 1798, and served in iSoo in (he Mediterranean, 
He took jiart in (he Egyptian expedition of 1807, and vxas with 
Sir John Moore in Sweden in 1808 and in Portugal in 1808-9. In 
the Corunna camiiaign Burgo>’ne held (he v'^ery res[ionsible posi¬ 
tion of chief of engineers with the rear guard of the Britisli .irniy. 
He .served with great distinction throughout the Peninsular B’ar 
and after the battle of Vittoria, in 1S13, he becHini' commanding 
engineer on Lord Wellington's staff. At the end of the war he re¬ 
ceived the C.B. In (he campaign of 1814-15 he served at Now 
Orleans and Mobile. Burgoyne wa.s largi.-K- eni]iloyei), during the 
long peace which followed Waterloo, in other jiublic duties as 
well as military work. In 1851 he was promoted lieutenant-gen¬ 
eral. and in the following year received the G.(’ B. 

When (he Crimean W’ar broke out Burgoyne an ()mp;inie(l 
Lord Raglan’.s hea<lquarter.s to the East, superintended the disem¬ 
barkation at Old Fort, and wa.s in effect the jirincipal engineer ad¬ 
viser to the English commaniler during the first jiart of (he siege 
of Sevastopol. In 18(18 on resigning his post as insi>ei tor-general 
of fortifications, which he had held for over 20 years, he w.is made 
a field-marshal; Parliament granted him, at the same lime, a pen¬ 
sion of X1.500. He died Oct. 7, 1871, a ye:ir afUT the tragic death 
of his only son, Cajitain Hugh Talbot Burgoyne, V.C. (1833- 
1870), who was in command of H.M.S. ‘‘Cajitain ’ when that 
vessel went down in the Bay of Biscay (Sejit. 7, 1870). 

Sec Life and Correspondence of F.M. Sir John Burgnync (eclilcd 
bv Lt.-Col. Hon. G. 'Wrotlcsley, R E. 187.1); Sir Francis Head. A 
Sketch of the Life and Death of F.M. Sir John Burgoyne (1872); 

I Military Opinions of General Sir John Burgoyne (cd. VVroltcsley, 

I 1859), a colleclion of the most important of Burgoyne'.s contributions 
to military literature. 

BURGRAVE, the Eng. form, derived through French, of 
the Cer. Burggraf and Flem. biirg or hurch-graeve, i.e., count of 
a castle or fortified town. The title corre.sponds generally to that 
of castellan or chCitelam {q.v.). 

BURGSTADT, a own in the south of the district of Leip¬ 
zig in the iMtid of Saxony, Rrn. N.W. of Chemnitz Pop. (i 933 ) 
9,728. Manufactures include gloves, hosiery, knitted goods, card¬ 
board and embroidery. 

BURGUNDIO, sometimes erroneously styled Burgundius, 
an Italian jurist of the i2(h century. He was a pr()fes.sor at the 
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I ni\'t‘rh>ity of I’aris, .'ukI assisted at the Lateran Council in 1170, 
dyiuK' at a very advanced age in 1194. He was a distinguished 
(jrcck scholar, and is believed on the authority of Odofredus to 
have translated into Latin, soon after the Pandects were brought 
to Bologna, the various Greek fragments which occur in them, 
with the ex((’[)tion of those in the ^yih bof)k, the translation ol 
which has been attributed to Modestinu.i. 'I'hc- Latin translations 
.ascribed to Burgunclio were received at Bologna as an intc'.gral 
jKirt cB (he text of the Pandca ts, and form part of that known as 
I hr Vnh'jxli: in distinction from the Morentine text. 

BURGUNDY. 'Phe n.ime of Burgundy has denoted very 
diverse political and geogr.iphic al ;ire;ts .at different periods of his¬ 
tory and as usc-d by different writers. 'Phe name is derived from 
thc‘ Burgundians, a jM'ople of Germ.inic: c)rigin, who at first settled 
fietween the Oder and the Vistula. In consecpience of wars against 
the- .Mamanni, in which (he latter h.id the advant.ige, (he Burgun- 
cli.'ins, .liter having t.aken part in the grc.it invasion of Radagaisus 
in -t07, were obliged in 411 to take refuge- in Gaul, under the 
leadershii) of ihc-ir chief (lundicar. As allies of the Romans, they 
es(.iblish<-d themselves in certain c.nitons ol the Secjuani and of 
upper Germane', receiving a part of the lands. hc)uses and serfs 
that belonged to the inhabitants. "Phus was founded the first 
kingdom ol Burgundy, the* boundaries of which were widened at 
ditterc-nt times bv Gunclicar and his son Gunderic ; its chief (owns 
being Vienne, Lyoii.^, Besanc^on, Geneva, Autun and M.-rcon. Gun- 
dibald (d 51(1), gr.uulson of Gunderic , is famous for his codifica¬ 
tion of (he Burgundian law, known consc-cjuently as Lex Gundo- 
htula, in I rc-nch Loi Gonihcttc. llis son .Sigismunci, who was 
canoni/.ed by the Church, founded the alibey of ,S(. Maurice at 
.'\gaunum. But, incited thc-reto by C'lotilda, the- daughter of Chil- 
peric (a brother of Giiudib.dd, and assassin.ated by him), the 
Merovingi.'in kings att.icked Burgundy, An attempt m.ide in 524 
by Clodomer w.is unsuccessful; but in 5,v| Clotaire (Chlothachar) 
.'incl his brcithers jiosscssc-d themselves of the lands of (iundirnar, 
brother and successor of Sigismunci, and divided them bc-tween 
them. Jn 5(11 the kingdom of Burgundy was reconstructed by 
Guntr.im, son of Clotain- L, and until it formed u separate 
St.ite under (he govc'rnment of a prince of the Merovingian family. 

After O13 liurgundy w.is one of the provinces of (he Frankish 
kingdom, but in the redistribution.^ that followed the reign of 
Charlc-magne the- various parts of the ancient kingdom had differ¬ 
ent fortunes. In S43, by (he tie.itv’ of X’erdun, .\utun, Chalon, 
M.’uon, Langres, etc., were .ipportioned to Cliarles (he Bald, and 
Lv'oiis with the country bevond the .S.uXne to Lothair 1 On the 
clc‘.ilh of the latter the duchy of L>'uns (Lyonnais and X’iennois) 
was given to Ch.cries of Provence-, .uul the diocese of Bc‘sanc;on 
with the countr_v beyond the Jura to Lolh.iir, king of Lorraine. In 
S7C; Boso founded the kingdom of Provence, wrongly called the 
kingdom of Cisjur.in Burgundy, which extended to Lyons, and 
for a short time .is far as Macon (.o c- J’kovk.sc'K I. 

In S,SS the kingdom of jurane Burgundy was founded by 
Rudolph 1 , son of Conrad, count of Auxerre. and the German 
king .‘\rnulf could not succc-ed in e.xpelling the usuriKT. whose 
authority was recognized in the diocc-se of Besanc^on. Basle, Lau- 
s.mne, Geneva and Sion, lor a short time his son and successor 
Rudolph 11 . (()i.’-37) disinilc-d (he crow-n of Italy with Hugh of 
Provence, but hnally abandoned his claims in exchange lor the 
ancient kingdom of Provence, re., the country liounded by the 
Rhctne, the ,-\lps and (he Mediterranean. His successor. C'onracl 
(he Peaceful (c),r;--o, 0 . whose sisic-r Adelaide married Otto the 
Great, was hardly more (li.in a vas.sal of the German kings. The 
last king ol Burgundy. Rudolph HI. (cjci^-io,;.'), being deprived 
of .'ill hut a shadow ol power hy (he develo[)ment of the .secular 
and ecclesiastical aristocracy (c’speci.dly by that of the powerful 
feudal houses of the counts of Burguiuly [.vce Fka.\chk-('(>mte], 
Savoy find J’rov i.nc k ) died without issue, becjueathing his lands 
to the emperor Conrad H. Such was the origin of (he imperial 
rights over (he kingdom designated after the 13th century as the 
kingdom of .Yrles (f/.i'b 

'Phe name' of Burgui;dy now gr.ulu.dly became restricted to the 
countship of (hat name, which excluded the district between the 
jura and the Saone. in later limes called I'ranchc-C'omtc, and to 


the duchy which had been created by the Carolinglan kings in the 
portion of Burgundy that had remained French, w'ith the object of 
resisting Boso. This duchy had been granted to Boso’s brother, 
Richard the Justiciary, count of Autun. It comprised at first the 
countships of Autun, Macon, Chalon-sur-Sabne, Langres, Nevers, 
.\uxerrc and Sens, but its boundaries and designations changed 
many times in the course of the lofh century. Duke Henry died 
in looz; and in 1015, after a war which lasted 13 years, the 
French king Robert 11 . reunited the duchy to his kingdom, despite 
(he o{)position of Otto William, count of Burgundy, and gave it 
to his son Henry, afterwards King Henry I. As king of France, 
the latter in 1032 bestowed the duchy upon his brother Robert, 
from whom sprang that first ducal house of Burgundy, which 
flourished until 1361. A grandson of this Robert, who went to 
Spain to fight the Arabs, became the founder of the kingdom of 
Portugal; but in gen<-ral the first Capet dukes of Burgundy were 
pacific princes who took little [lart in the iiolitical events of their 
lime, or in tli.at religious movement which was .so marked in Bur¬ 
gundy, at t'luny to begin with, afterwards among the disciples of 
Willi.'im of St. BenigiK! of Dijon, and later still among the monk,-, 
of ('itc-aux. In the 12th and 13th centuries we may mention Duke 
Hugh III. (1162-931, who played an active part in (he wars 
that m.'irked the beginning of Philip Augustus's reign : Odu ( Eudes) 

III. (1 193-121.S), one of Philip Augustus's priiuiiial supporters in 
his struggle with King John of England; Hugh I\\ (121S-72). 
who aujuired the countships of Chalon ami Auxonne; Robert II. 
(1272-13091, one of whose daughters, Margaret, married Louis 
X. of Frame, and another, Jeanne, Philip of X'alois; Odo (Ivudes) 

IV. (1315-50) who gained the countship of Artois in right of his 
wife, Jeanne of I'rance, daughter of J'hilip V. the Ta^l and of 
Jeanne, countess of Burgundy. 

In i.’^tii, on the death of Duke Philip dc Rouvres, son of JeantU' 
of Auv’ergne and Boulogne, who had married the second time 
John II. of France, surnamed flic Good. Lhc duchy of Burgundy 
returned to the irovvn of France. In 13(13 Jvihn gave it, with 
hereditary rights, to his son I’hilip. surnamed the Bold, thus 
founding (hat .second Capet house of Burgundy vvhiih Idled such 
an important place in the history of France during the 14th and 
15th centuries, actiuiring as it did a territorial i>ower which 
jirovcd formidable to the kingship itself. By his marriage with 
Margaret of I-danders Philip added to his duchy, on the death of 
his father-in-law. Louis of Male, in 1384, the countships of Bur- 
gundv'and Flanders; and in the samt' year he purchased the count- 
ship of Charolais from John, count of Armagnac. Gn the death 
of Charles V. in 13.S0 Philip and his brothers, the dukes of Anjou 
and Berry, had possessed themselves of the regency, and it was 
he who led Charles \'l. against the rebellious J-'lemings, over whom 
the young king gained the victory of Roosebeke in 13S2. Momen¬ 
tarily deprived of power during the period of the "Marmousets' ” 
government, he devoK-d himself to the adiiiinistratioii of his own 
dominions, establishing in ij.Sb an audil-ofl'ice {chambre. dcs 
comptiw) at Dijon and another at Lille. In iy)b he refused to 
take part jicrsonally in the expedition against the 'Purks which 
ended in the disaster of Nicopolis, and would only send his son 
John, then count of Nevers. In 1392 (he king's madness caused 
Philip's recall to power along with the other princes of the blood, 
and from this time dates that hostility between the party of Bur- 
gumly and the party of Orleans which became so intense when in 
May 1404 Duke Philip had been succeeded by his son, John the 
l-'earless. 

The victory of liashain which John achieved on Sept. 23, 140.H 
over the Liegeois, who had attacked his brother-in-law, John of 
Bavaria, bishop of Liege, still further slienglhcned his power 
and reputation, and during the following years the struggle be¬ 
tween the Burgundians and the partisans of the duke of Orleans 
went on with varying results. In 1419, just when he was thinking 
of making advances towards the party of the dauphin (Charles 
\T 1 .), he was assassinated hy members of that party, lliis ev’ent 
inclined the new duke of Burgundy, Philip the Good, tow'ards an 
alliance with England. In 1420 he signed the treaty of Troyes, 
which recognized Henry \'. as the legitimate successor of Charles 
\T : in 1423 he gave his sister Anne in m.irriage to John, duke of 
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HecltorJ, and during the following years the Burgundian troops 
supported the English pretender. But a dispute between him and 
the English concerning the succession in Ilainaut, their refusal 
to permit the town of Orleans to place itself under his rule, and 
the defeats sustained by them, all combined to embroil him with 
his allies, and in J435 he concluded the treaty of Arras with 
C harles \'I 1 . 'I'he king relieved the duke of all homage for his 
estates during his lifetime anil gave up to him the counlships of 
Macon, Auxerre. Bar-siir-Seinc and ronthieu; and. reserving the 
right of redemption, the towns of the Somme (Rove, Montdidicr, 
Peronne, etc,). Besides this Philip had acquired Brabant and 
Holland in 1433 as the inheritance of his mother. He gave an 
asylum to the dauphin Louis when exiled from Charles MI.’s 
court, but refused to assist him against his father, and henceforth 
rarely intervened in I'rcnch aflairs. He busied himself particular¬ 
ly with the administration of bis State, founding the university of 
Dole, hnving records mad(“ of Burgundian customs, and seeking 
to develoj) lhi‘ commerce and industries of Flanders. A friend It) 
letters and the arts, he was the protector of writers like Olivier dc 
l.'i Marche, and of sculptors of the school of Dijon. He also 
desired to revive ancient chivalry as he conceived it, and in 1429 
founded the order of the Golden J-'leece; while during the last 
years of his life he cle\ole(l himself to the preparation of a cru- 
•saiie against the Turks. Neither the.se plans, however, nor his 
liberality, jirevented his leaving a well-tilled treasury and enlarged 
dominions, when he died in Mb?. 

J'hilii)'s successor was his son by his third wife, Lsabel of Portu¬ 
gal, Charles, surnamed the Bold, count ol Charolais, born in 1433. 
To him his father had practically abandoned his authority during 
his last 3’ears. Charles had taken an active part in the so-called 
wars “for the jiublic weal,” and in the coalitions of noliles again.st 
the king which were so frequent during the first years of Louis 
XI.’s reign. His struggle against the king is especially marked by 
the interview at Peronne in iqh.S, when the king had to contirm 
the duke in his possession of the towns of the Somme, and by a 
fruitless attempt which Charles the Bold made on Beauvais in 
147a. Chark s sought aliovc all to realize a schemi! already planned 
by his father. This was to annex territory which would reunite 
Burgundy with the northern group of her possessions (Elaiiders. 
Brabant, etc.) and to obtain the emperor’s recognition of the 
kingdom of “Belgian Gaul.’’ In 1469 he bought the landgraviate 
of Alsace and the countship of Eerrctte from the archduke Sigis- 
mund of Austria, and in 1473 the aged duke Arnold ceded the 
duchy of Gelderland to him. In the same year he had an inter¬ 
view at Trier with the emperor Frederick III., when he offered to 
give his daughter and heiress, Mary of Burgundy, in marriage to 
the emperor’s son Maximilian in exchange for the concession of 
the royal title. But the cmiieror, uneasy at the amliition of the 
“grarul-duke of the West,’ did not ])ursue the negotiations. 

Meanwhile the tyranny of the duke’s lieutenant J’eter \on 
Hagenbach, who was established at Ferrettc as governor (f^rand 
bailli or Landvoi^t) of Upper Alsace, had brought about an insur¬ 
rection. The Swiss supiwrted the cause of their allies, the in¬ 
habitants of the free towns of Alsace, and Duke Rene II. of 
I.orraine also declared war against Charles. In 1474 the Swiss 
invaded Franche-Comte and achieved the victory of Hericourt. 
In 1475 Charles succeeded in conquering Lorraine, but an expedi¬ 
tion against the Swiss ended in the defeat of Grandson (Feb. 
1476). In the same year the duke was again beaten at Morat, 
and the Burgundian nobles had to abandon to the victors a 
considerable amount of booty. Finally the duke of Lorraine 
returned to his dominions; Charles advanced against him, but on 
Jan. 6, m 77 was defeated and killed before Nancy. 

By his wife, Isabella of Bourbon, he only left a daughter, Mary, 
and Louis XL claimed possession of her inheritance as guardian 
to the young princess. He succeeded in getting himself acknowl¬ 
edged in the duchy and countship of Burgundy, which were 
occupied by French garrisons. But Mary, alarmed by this annexa¬ 
tion, and by the insurrection at Ghent (secretly fomented by 
Louis), decided to marry the archduke Maximilian of Austria, to 
whom she had already been promised (Aug. 1477)^ hostilities 
soon ])roke out between the two princes. Mary died through a 
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fall from her horse in March 14S2. and in the .same year the 
treaty of Arras confirmed Louis XI. in possession of the duchy. 
ITanche-Comte and Artois were to form (he dowry of the little 
Margaret of Burgundy, daughter of Mary and Maximilian, who 
was promised in marriage to the dauphin. .As to the lands pro¬ 
ceeding from the succession of Charles the Hold, whiGi had re¬ 
turned to the Empire (Brabant, Hainaut, Limburg, Namur, Gel- 
dcrland, etc ), they constituted the “Circle of Burgundy ' front 
1512 onward. 

We know that the title of duke of Burgund>' was revived in 
1G82 for a short time by Louis XIV. in favour of his grandson 
Louis, the pupil of Fenelon. But from the iblh to the iSth cen¬ 
tury Burgundy constituted a military government bounded on the 
north by Champagne, on the south by Lyonnais, on the east by 
Franche-Comte, on the W'cst by Bourbonnais and Nirernais. It 
comprised Dijonnais, Autunois, Au.xois, and the pays dc la man- 
tapu’ or Country of the Mountain (Chatillon-sur-Seine 1, with the 
“counties” of Chalonnais, Maconnais. Atixerroi^ and Bar-.sur- 
Seine, and, so far as administration went, the anne.xes of Bree.se, 
Biigey, Valromey and the country of Gex, Burgundy was a pays 
d'fjats. The e.states, whose privileges the dukes at lust and later 
Louis XI., had to .sw’ear to maintain, had their assembly a! Dijon, 
usually under the presidency of the governor of the province, the 
bi.shop of Autun as rej^re.senling the clergy, and the mayor of 
Dijon repre.senting the third estate. From (he judiciary point of 
\iew the greater part of Burgundy deirended on llie j)arlement of 
Dijoti; but Auxerrois and Maconnais w'ere amenable to the par- 
lement of J’aris. 

Srr V. Plancher, llhtoire ghieralc ft particniicrr dc Paurgdi^nc 
(i73(y-<Si); Conrtepee, Dneription ghirralr ft partu ulirrf du dm hr 
dr Hourgognr 11774-85); O. Jahn, Gfschiclitf dvr liurgundiouvn 
(1874); K. Petit de Vausse, Ilistoirc dfs dues dv Itnurgogur dc In 
race capHivnnv (j885--i()05) ; B. de B.iranle, ll/stnirr df\ dms dr 
Bourgogne dc la tnaison dr Valois (i833-3()); tftr maninis Leoti 
K. S. J. dc Lafiorde, Lcs Dues dr Bourgogiir: Eludc\ sur (rs Irttrcs, 
Ics arts ft I'ifiilusiric pendant Ic .VU'’ siede tiS4ij-5i). (K. P ) 

BURGUNDY WINES. r>urgundy, as known Ihroiighoui 
the world, is a generous, full-bodied, dry red table wine, stronger 
in flavour, body, houtjuet and of deeper colour (ban claret. In 
France, by law. the term Burgundy can be applied to wines, 
both red and while, produced within (he departments of the 
('ote d’Or, the Saone ct Loire and A'onne, in the eastern ))ari 
of the country, which w^-re up (0 1789 in the province of 
Burgundy. In most other wine-growing countries ati)' red wine^ 
of Burgundy type may be labell(‘d Burgundy if the labels stale 
also their jrlace of origin. 

Wines entered Burgundy’s history with the jjianling of Itali.in 
vines during ('ae.sar’s conquest of Gaul and ckweloped for cen¬ 
turies under monks, but not till the 16th century did the term 
Burgundy wine become generally accepted. By (h.it lime the 
province of Burgundy had .spread to include .several viticuliural 
districts, each with its own Burgundy wines. 

The most celebrated of the French Burgundies come from a 
narrow series of hills kriowm as the Cote d'Or, running soiith-l)>'- 
east for about 36 mi. from Dijon. On Ihe.sc slopes, where the 
soil glistens like gold when exposed by autumn leaf-fall, (he 
grapes are carefully tended in small vineyards divided into many 
individually ownecl plots. For red wanes the I'inot noir. and for 
white wines the Pinot blanc and Chardonnay, are the mosi- 
tavoured grape varieties; W'hile on lower ground the Gamay is 
|)reva!cnt. 

The vineyards in the northern jtortion of the Cote d'Or. called 
the Cote de Nuits, produce perhaps the finest of all red Burgundy 
wines. Some of those in the .southern jiortion, called the Cote 
de Beaune, are famous for their W’hite Burgundies as well as 
for some of their reds. 

Further south, on the hills of the Cole Chalonnaise, the Cc'ite 
Maconnaise and the Beaujolais, large quantities of both red and 
white wines are produced. 

Chablis —Further north, about midway between Dijon and 
Paris, in the department of 'Vonne, the town of Chablis gives its 
name to one of the best-known white wines in the world. Chablis, 
while entitled under French law to be called a Burgundy wine, 
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qtiifc diff«renf from thr* wines of the* Cote d'Or. Prodiuetl 
on only a few thousand at res around the town of its naming. 
II reaches the market as a wine of (he palest amber with 
a slitjhtly j^reenish ca't; it is delicate and less tart than Rhine 
wines, to wliirli it is ofien (ornpared, and flint\-llavoured. 

Jn most countries other than Irante wines from any other 
ureas of the world ma>- he labelled Chahlis if they possess the 
t harac fc'ristic s KeniTally attributed ic) Chablis and carry c>n (heir 
lala Is tlie true places of oriirin. Such wines may have as their 
haw the I’lriot blanc and ('hardonnay cra[x-s traditional for 
white wines in the Chablis district, but many other ft^ape varieties 
also are usetd, (Scr WbM'. ) (II. A. Cvv.) 

Bun io(;hm-hv ■ *.\nflr(' L Simon, iintl Splrit\ (loio); Wine 

anil ike Wine Iraile II. Warner Allen, The of Frame 

ficr-lt; W. M. (’rowdy, Furf^undy nnd Morvati (njjCi ‘; M, des 
Oml)iiin.\, Manuel th ianiateur ilr Fouriu>y_nr (Biiivelle^, nioSt; I. 
Miithicti, ('iiraf (hr\ rt 1 hnufinitinu d/s t<ia\ de Four^oy^tie (I)ijon, 
i()it) ; P Moildti Sli.md. .1 ilnnk uf I'reiuh ll'/tir\ ii'ijS); Whne .\d- 
vi.sorv Ho.ird, S.m I'ranc i.sco, ll /ne Ilandhook Seriis, \i>l. ii (nm). 

BURHANPUR, a tcjwn c)f Jlritish India on the (i.I.P. railway, 
in lbt‘ IN'iinar cli.irict of the t.'enlral i’roviiue.-^, .situated on the 
north bank of the river 'I'ajiti, ;^io ni. N'.K. ol Bombay. It was 
foundecl in A.n. i.^oo l)y a iMcjharnnieclatc })rincc of the Faruklii 
dynasty of Khande.sh. Mis sucaes.sois held it for 200 years, after 
which it was aimexecl to ihcr empire of Akhar. It formed the chief 
seat of the (io\ernme lit of the Deccan Provinces of (he Mo(.'ul 
empire till Shah jahan removed the capital to Auraimahad in i()yv 
Burhatipiir was plundered in i(),S5 hy the Mahratta.s, and became 
for ICO Nc'ars the- centre of many conllicts bed ween the Mahratta.s 
and Moguls. In it was captured by Ceneral Wellesley, after- 
W'arcls duke of Wellin^'ton, but restored by treaty to Sindhia, by 
whom it was finally ceticd to ilu- British in iSht. In its fort, old 
palace, uiosc|UC‘,s and loiiib.s, it resemldes th(“ old Mo^ul cajiilals 
of the north, and is referred to in the Ain-l-AkIniri, by Sir Thoma.s 
Roe, and 'ra\’ernier, as a city with eery llourishinp indnsfries and 
trades. Like all Moyiil cities, it w;is faniout- for luxury articles— 
brocades, llowcred silks, Rolcl and silvcT embroideries It is now 
an ;inc ieni walled c ity wdiich, after many years of dc-eay from its 
old-time slafiis, and the dialiiie almost to xanishing point of (he 
old indu.dries, is showing an U[)xv.ird teiicleiuy under metre modern 
conditions, '(’here are ;i few ohi lamilies who still produce 
gold and .silxer IlircMcl and brocades, .nid it still lias a large body 
of wcsivers of .silk bordered clolb,^, wliile the establishment of 
cult on mills, ginning factories and prcssc-s has restore'! some of its 
lost wealth. 

Its popukilion, tific r many inU ic eiisal lluc.'tualions, has now ri.sen 
to stt.tiH; (i(),4i), comprising the largest proportion of Mohani- 
ineciaiis to he found in any town in the (\‘nfral Provinces. Its 
old Mogul water supplx’ lias hecn rnoderni/ed. and the in.sanitary 
conditions eonsidcTablx iinproxed 

BURI or BURE, in TVorse nixtbology, was burn from the 
rocks, licked by the cow .Viidhumla (ciaiknessi. He was the 
father of Bor, who became the father of (fdiii. 

BURIAL, depositing (a Itodx ) in the earth. Every one in 
laigl.111(1, whether a p.iri>hi(Mier or not, has the right to he buried 
ill tlu* buri.il giuuml of tin parish where he dies, except exe¬ 
cuted felons, who nuisl be buried in the prison or in a place 
tippoinled hy (he Home Ol'lice. ,\( common law' the ix’.r.son undt'r 
whose roof a death l ikes place has a duty to pn^vide for the' 
body beim; carried to the grave decently cox’ered; and the 
executors or legal represent at ixes of ihi' deccMsed are bound to 
bury or cli.spose cd the body in a manner becoming the estate; of 
the deceased according to their di.scrciion. and they are not bound 
to fulfil the wishes he may have expressed in this re.sjreet. The 
dispo.sal nuKsl be such as will not I'xiiose the bculy to violation, 
or oltend the feelings or endanger the he.iltli of the living; and 
cremation under projxr restrictions is allowable. In the ca.se c»f 
paupers dying in a workhouse, or shipwrecked jx*rsons whose 
bodies are cast ashore, the overseers or guardians are respon.sible 
for their buri.il, In the case of irrsoiis found felo de .\e, the 
coroner must give direciions for the burial of the remains in the 
churchyard or burial ground of the parish in which the remains 
might be mterred bad a verdict of felo de se noi been found. 


The expenses of burial are payable out of the deceased's estate 
in priority lo all other debts. A husband is liable for the funeral 
expeii.ses of his wife, even though she has been living separate 
from-him, and though .she xvas liuried without his knowledge or 
rec^uest. parent is liable for the funeral e.xjxmse.s of his children, 
if he has the means of paying. Legislation has principally affected 
(i) places of burial, (o mode of burial, (.t) fees for burial and 
(4) disinterment. 

1. The overcrowded state of churchyards and burial grounds 
led to the passing of a group of statutes known as the Burial Acts, 
extending from 1S52 up to 1900. By these acts a general .system 
was set up, the aim of which w’as to remedy the existing deficicn' 
cies of accommodation by providing new burial grounds and 
closing old ones which should be dangerou,s lo health, and to es- 
tabli.sh a rcniral authority (now for most purposes the Ministry 
of Health) to superintend all burial grounds with a view to 
the protection of the public health and the maintenance of 
public decency in burials. 'I'he Ministry of Health thus has 
the jeower lo obtain by order in council the closing of any burial 
ground it thinks fit. while its con.sc'nl is necessary to the opening 
of any new burial ground; and it also has power to direct inspec¬ 
tion of any burial ground or cemetery, and to regulate burials 
in common graves in statutory cemeteries and to compel persons 
in charge of vaults or places of burial to take steps neces.sary for 
preventing their becoming dangerous or injurious to health. The 
xc-stry of any parish was thus aulhori/eci to proxide itself with a 
nexv burial ground, if its existing one was no longer ax'ailable; such 
ground might be wholly or panlx' consecrated, and chapels might 
be ijrovided for the ix'rfurmaiue of burial service. 'I'he ground 
was pul uiidcT the man.igement of a burial board, consisting of 
ratepaxers elected by the vestry, and the consecrated jorlion of 
it took the idaee of the churchyard in all re.spc'cls. Disused church- 
xards and burial grounds in London may be usc‘d as open 
space.H for recreation, and only l.)uildings for rc-ligious purposes 
can be built on them (1881, 1884, 1887). The Local Government 
Act jSy4 introduced a change into the guxernment of burial 
grounds ((.oioe(|uent on the geiunal change made in parochial 
goxernnient) by transferring, or allowing to be transferred, the 
p<»xvcTS, duties, property and liabilities of llie burial boards in 
urban districts to the district councils, and in rural j)arisbes (0 
(he parish councils and parish meetings; and by alloxving rural 
parishes to adopt the Burial Acts, and proxide and manage new 
burial ground.') by the parisli council, or a burial board eietled by 
the parish meeting. 

2. 'Lhe mode of burial i.s .1 jnatter of ecclesiastical c(.)gni/.ance; 
ill the ease of churchyards and clsexvherc it is in the discretion 
ot the owners of the burial ground. 'Lhe Ministry of Health now 
make.s the regulations fur burials in burial grounds provided 
under the Burial Acts; for cemetc'ries provided under the I'ublie 
Health Alt i87cj. JTivale cemeteries and burial grounds make 
their oxvn regulations. Before 1880 no body could be liuried in 
tcm.M'craic'd ground except with the serxice of the church, which 
the incumbent of the parish or a pcTson authorized by him wxis 
bouiul to perform; but the canons and prax’er-lxiok refused the 
Use of the olTice for excommunicated or unbaptized per.sons, and 
perMcns against whom a verdict of jclo dr se had been found. But 
I'v the Burial Laws Amendment Act 1880, the bodies of persons 
entitled lobe burit'cl in parochial burial grounci.s, whether church- 
yard.s or graveyards, may be buried tberei, on jiroper notice being 
gixrn to the mini>ter, without the performance of the service of 
the Ghureh of England, and either without any religious service 
or with a ('hristian and orderly religious serxice at the grave, 
which may be conducted by any iktsoii inviii'd lo do so by (he 
|kM>on in charge of the funeral. Clergymen of the Church of 
England are al.x) by the act alloxved, but are not oidiged, to u.se 
the burial service in any unionsecrated burial ground or cemetery, 
or building thereon, in any ca.se in w'hich it could be u.sed in con- 
.sc'c rated ground. In cases where it may not be so used, and 
where such is the wish of those in charge of the service, the clergy 

; may use a form of service approved by the bishop without being 

I liable to any ecclesiastical car temporal penalty. 'I'he proper per¬ 
formance of the burial oflice is provided for by the Bublic Worship 
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Regulation Act 1S74. Statutory provision is muile hy the criminal weather. Motor driven equipment has rejUaced the old horse- 
law in this act for the preservation of order in burial grounds drawn hearse and hacks. The dingy “funeral parlours have given 
and protection of funeral services. way to the tasteful modern funeral home or mortuary. GradualK- 

3. Fees are now payable by custom or under statutory powers an incre;i»ing number of funerals are being held from these places 
on all burials. In a churchyard the parson must perform the office instead of from the private home or the church. It is now almo.st 
of burial for parishioners, even if the customary fee is denied, a fixed custom to take the dead body from the i)lace of death to 
and it is doubtful who is liable to pay it. The custom must be the mortuary where it is made ready for burial. Very rarelv now 
immemorial and invariable. If not disputed, its payment can be is the body removed from the mortuary until it is conveyed to the 
enforced in the ecclesiastical court ; if di.sjiutcd, its validity must cemetery. 

he tried by a temporal court. A sjiecial contract fiir the payment In the Llnited States, as in most countries, every pei^on has an 
of an annual fee in the case of a non-parishioner can be enforced inherent right of burial. The Jewish rites among the oithodo.x must 
in the latter court. In the case of pauvn'r.s and shipwrecked per- take place within .’4 hours of death, and the funeral and burial are 
son.s the fees are payable by the i>arish. In other parochial burial most simple. Embalming is not done with this dass; burial is 
grounds and cemeteries the duties and rights to fees of the only in a jewi.sh cemetery. Many Catholics still make use ol the 
incumbents, clerks and sextons of the parishes for which the “w-ake,” and burial takes place only in consecrated grounds; tiial 
ground has been provided are the same as in burials in the church- is, in a Catholic cemetery. None outside the ixde of the Roman 


yard. Burial authorities may fix the fees payable in such grounds, 
stibjecl to the approval of the Home Secretary; but the fees for 
.services rendered by ministers of religion and sextons mu.st be the 
.same in the consecrated as in the unconsecrated part of the burial 
ground, and no incumbent of a parish or a clerk may receive any 
Ice upon burials excejit for services rendered by them (Act of 
lyoo). On liurials under the act of 1880 the same fees arc payable 
as if the burial had taken place with the service of the church. 

4. A corjise is not the subject of projicrty, nor cajiable of hold¬ 
ing property. If interred in consecrated ground, it is under the 
protection of the ecclesiastical court; if in unconsecrated, it is 
under that of (he temporal court. In the former ca.se it is an ec¬ 
clesiastical offence, and in either case it is a misdemeanour, (0 dis¬ 
inter or remove it without proper authority, whatever the motive 
for such an act may be. Such proper authority is (r) a faculty 
from the ordinary, where it is to bt; removed from one con.secrated 
place of burial to another, and this is often done on .sanitary 
grounds or to meet the wishes of relatives, and has been done for 
secular purposes, r.g., widening a thoroughfare, hy allowing part 
of the burial ground (disused) to be thrown into it; (i) a licence 
from the Home Secretary, where it is desired to transfer remains 
from one unconsecrated place of burial to another; (3) by order 
of the coroner, in cases of susiiectecl crime. Srr also Ckmetery; 
('HEMATioN, and Dead. Disposal of the. 

Str vSir R. J. Phillimorc, Ecrlesiaslical Ln-io (2nd cd., 180s); J. IL 
Little, The taw oj Burial (1901); K. .Austin, Burial Grounds and 
Cemeteries (1907). Lord I’artnoor. Lau' of Church and Cler^v (7ih 
<d.i9J]). (C.G.r.) 

United States. —Burial in the United States is carried out 
in three ways—earth burial, reposal in crypts in mausohui and 
cremation. C'remalion aciounl.s for only about 15,000 “burials ’ 
annually in this country. By far the greatest number of 
burials is in the earth, although it is true that the mausoleum idea 
is fast growing, due to (he fact that land in metropolitan areas is 
becoming loo valuable to lie devoted to cemetery purposes. It is 
growing, too. because many [leople find the large marble and 
granite edifices, beautiful architecturally, and free from the (on- 
larninating innuences of earth and water, have a strong psycholog¬ 
ical appeal as compared with the seemingly colder idea of earth 
burial. 

Earth burials in the United States, compared with burial-s of 
half a century ago, have become a matter of gradually increasing 
retinement. Bodies are now encased in ca.skct.s of fine wood or 
metals; some of them made on special order are worlds of art cost¬ 
ing, at times, many thousands of dollars. There is a growing cus¬ 
tom of encasing the casket in a water-tight vermin-proof steel 
vault, affording greater protection to the body and ca.sket in the 
ground. No longer does one .see the hideous sha^x'd coffins of 
pine, painted black or brown that were formerly in use; nor 
does one see the coffin lowered into the grave by straps, but uix)n 
an automatic lowering device which slowly conveys the casket 
beyond the sight of those standing about. Clods of earth are not 
ihrow'n into the grave on the casket, a bouquet of flowers serving 
the purpose of “dust to dust.” Artificial grass covers the soil from 
the grave while the brief service is being pronounced, and a large 
special tent breaks the rays of the sun or protects from inclement 


Catholic church may be interred in a Catholic cemetery. Prot¬ 
est ants make u.se of all three forms of burial, and. with the 
Catholics, usually wait the customary three days after death 
before interment. 

While all men are entitled to a Christian burial, there are tho.se 
who do not receive it: Those who are e.xecuted by the Stale for 
crimes committed, and whose bodies are not dairned hy relatives 
or friends; tho.se who meet death by violence and whose bodies 
cannot be identified after a stated period of time; and those who 
will their bodies to science. Many of these find their way to the 
di.s.seeting tables. The bars are raised against the l)iirial of no man 
in a ITotestant cemetery if family or friends can meet the expense 
of a burial plot. Even the potter's field Ls u.sually attached to the 
cemetery proper, wherein are buried by the city or tcKv-n those 
who cannot provide funds for u family plot or a single grave. 

For the most part common law obtains in the United Slates in 
most matters pertaining to burials, although in various Stales (he 
common law has been changed and extended by legislative ads, 
This is particularly true rcganling rights of burial. In all Stales 
a burial cannot be made until the last physician attending a ca.se 
has made a certilicate as to the Cause of death. With this in hand 
th<‘ funeral director secures from the city or town clerk, or other 
legal regi.slrnr. a burial permit. The sexton of the cemetery will 
not prepare a grave without the burial jicrmit, nor allow a funeral 
party to enter the grounds of the cemetery. A disinterment for 
reinterment in the same cemetery, or in u distant cemet(;ry. can¬ 
not be made without a .special permit, usually at the hands of the 
local board of health. 

I'uneral.s and burials of bodies dead of a contagious or com¬ 
municable disease must be private, and in some cases within 12 
hours. No funeral is permitted l(jr those dying from certain causes. 
Shipment of such case.s must be in metal-lined conlainer.s, and in 
case of certain disease.s may not be shipped beyond the coniines 
of the town or city. \\ hile embalming as a general proposition is 
not refjuired by law, it i.s in almost universal practice in the 
U.S.A. The transportation of Ixxiies dead of smallpox, A.siatic 
cholera, yellow fever, typhus fever or bubonic plagu<‘ is absolutel\' 
forbidden. The bodies of those who have died from diphtheria 
(membraneous croup), scarlet fever (.scarlatina, scarlet ra.‘^ll), 
glanders, anthrax or leprosy, are not accepted for transportation 
unless prepared for shipment by being thoroughly di.sinfecled hy 
an arterial and cavity injection with an approved di.sinfcclant 
fluid and washed with a disinfectant, all of the work being done 
by a licen.sed embalmer. The body must then be enclosed in an 
air-tight, hermetically sealed metal container. In ca.se of typhoid 
fever, puerperal fever, erysipelas, tuberculosis and measles and 
other (langerou.s communicable diseases, not mentioned above, the 
body may be prepared by cavity embalming if it (an reach its 
destination within 48 hours; otherwise both arterial and cavity 
embalming must be employed. A body dying from non-conlagious 
or noncommunicable diseases may be shipjxd without the above 
precautions in a sound metal or wooden conlaiiu^r if destination 
can be reached in 30 hours; otherwis<? sanitary precautions must 
be taken. An attendant may not accompany a body dead of con¬ 
tagious or communicable diseases unless he shall have taken 
proper sanitary precautions. 
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In (IrtcrminifiK vvlm v,h.'ill h.ivc flic riKht to bury a dead human 
body, and upon whom falls the duty, the courts have brought out 
the commonly accepted ruling that a body has no value in a com¬ 
mercial sense; if cannot be attached, conveyed or taken on exe¬ 
cution. In the ca.se of Bogart v. The City oj Indianapolis it was 
laid down “that the Icodies of the dead belong to the surviving 
relations, in the order of inheritance as property, and that they 
have the right to dispose of them as such, within restrictions 
analogous to those by which the disposition of other property is 
re gulated, ’ That is. the husband or wife have first word as to the 
dis|)osition of the- remains of the ollu-r; children come second, 
and other relaticcs in the- order of blood succession. Coroners 
lor the [Hirpc»-.e of an incjuest possess priority over all others but 
only for that purpcjse, and during the lime of an inepjest. In case 
of a |)erson mc*c-ting death by violence, or in .some hidden manner, 
and identiheation of the victim cannot be established, then the 
coroner may order burial in the potter’s ficdd or the body may 
be- .sent to a defmiU; institution for scientilic uses. Captains of 
ocean-going vessels by common consc-nt through the ages have 
had the right (H-rsonally to attend to the burial of persons dying 
on their ships. They are also given that right by an Arizona 
statute. However, sea burials possess a great horror for those not 
living cm the liigh scms, anci most liners now possc-^s facilitic*s for 
embalming Ixcclies, ancI thc-y arc* cU'livereci to the authorities at 
the- home port. Survi\ing relations have* the right to call for a 
post mortem examination, to select the kind ot casket for burial, 
to determine* the plans for the funeral and intertnent, and incident¬ 
ally are held res()onsible for the cost. In the Cnited Slatc-s a 
man may by w'ill determine the linal disimsition of his own remains, 
and to a limited extent this wish is usually re.s|)c'clt*d, 

CiC'nerally speaking the right to bury does not extend to a sc'cond 
burial; howc*v(*r. clisintermc*nts may be made ui)on the proper 
showittg to a local board of health. If there be any contc'iilion 
among members of a family over removal of a body from one 
(t'lnetery to another, it is a matter for court decision. Precedents 
have* bc‘(*n <*sfablishc*cl on this j^oinl in the ccnirts of New Jc‘rsc*y, 
Massachusetts, khocle Island and Missouri, 

It has bc*en eslablish(*cl that a |)auper parent is not obliged to 
bury his deceased child if he* is not linanc ially able; he* need not 
c*ven iticur future financial obligalioti by borrowing money to lake 
care of the expense, but may call uiion the projier civic authorities 
to bear the burden, Neglect on the part of financially able parents 
or other rc’latives, jiropcrly to dispose* of a dead body is a criminal 
offc'tice in some* .Stales, punishable by a fine three times the cost 
of the burial. 'I'hc* exiKmses of any funeral constitute a priority 
ch.irge ag.iinsl an estate whether siH'cilically so stated in a w’ill or 
not Man>' probate courts have established a custom of allowing 
only a “re.tsonable charge” as the proper cost of a funeral, in case 
of a court ccjiitention, although no statute has ever been sc‘t up to 
gocern llic* maft(*r ot the amount of charges for a funeral and the 
consc*(iuc*nt buriiil (H. J. D.) 

BURIAL SOCIETY, a form of friendly society, existing 
mainly in Kngland, and cc)nstitult*cl for the purpose of prox’icling 
by voluntary subscriptions, for insuring money to be paid on 
the death of a member, or for the funeral expcn.ses of the husband, 
wife or child of a member, or of the widow of a deceased member. 
(..sVe I'kiFNDt.Y Soc’ii;tii:s.) 

BURIAN VON RAJECZ, STEPHEN, Count (1S51- 

ic)j:), Austro-Hungarian statesman, was born at Stampfen, near 
Piesburg (Hrali’-;l.iva >, Jan. ib. 1851, of a Hungarian noble 
family. He entered the* cliplom.atic service, spc*nding many years 
in Moscow .uul in Sofia. I'lom icjo.i to ic)i’ he was finance 
minist(*r and as such administered the provinces of Mosnia and 
Hercegovina. In June 1013 he was apiniinted Hungarian minister 
U) the court of \’ienna, and on Jan. 13, ic;i5 he .succc*eded Count 
Herchlold ;it the Foreign (ttlice. lUirian wa.s unable to jirevcnt 
the secession of Italy into the ranks of the Entente, but he suc¬ 
ceeded in arranging the alliances with Bulgaria and Turkey. With 
regard to I’oland he advocated the creation of an independent 
stale coequal with Au.stria-Hungary. In general, he maintained 
that in military, political and economic matters Austria-Hungary 
must be treated as an equal [>artner with Germany, her ally. 


On the* c|uc*slic)n of [x-ace, too, there wa,< a sharp antithe.sis 
between the views of Burian and those of German statesmen. 
He proposed, as early as Nov, 1015, that Germany should make 
a public declaration of her willingness (0 guarantee the national 
independence of Belgium, and during 1016 repeatedly urged that 
the w'ay should be paved for negotiation with the enemy on the 
basis of the renouncing of conquests in the west. The peace note 
of Dec. 12, 1916, which put an end to this quarrel, was the last 
important official act of Burian as foreign minister. A few da> 'i 
later he laid down his office, but was rc*callt*d affc*r the resigna 
tion of his succc-s.sor, Count Czernin, on April 15, igi8. Burian 
now workc*d c*n<-rgc-tically for peace. On .Sept. 14. icjiS, lu- 
addressed to all the* iu-lligerenl nations an invitation to end the 
war by di{)lomalic negotiations. The invitation had no success; 
he thc'rcforc* rc‘sigiu.*d. and from this time* onwards ceased to take 
an active part in politics. lie died at Vienna Oct. 20, 1922. 

See S. Burian von Rajecz, Drei Jahre aus drr Zeil meimr Aotts- 
jUhrung im Kricgr Eng. Iran. Austria in Dissolution 

BURIAT MONGOL REPUBLIC, an autonomous SoNu'et 
Socialist Rejjublic in .Asiatic Russia, creatc*d as a region in Jar,. 
1922, and as a republic In Sc‘pt. 1923. Area 161,776 sq.mi. 
Top. (1939) 542,170; urban 163.4:5. rural 378,745. The* r(*pul)lic 
consists of detached parts relatc*cl to the life of the Buriat herds¬ 
men and cultivators. On the southeast there is a detached Buriat 
.area, south of Chita, surrounded by the Chita province, ntair the 
Mongolian frontier, between the A'ablonoi aiul Nerchinsk ranges; 
this is an area of sub-alpine meadows and sluggish stretmis. The 
main jiart of the republic consists primarily of p.irt of the X’iliin 
plateau, ea.st of Lake Baikal, but the high w'cst border of the lake 
is also included. I'roin this main area the republic projects west¬ 
wards along two highland lines, one following the Sayan inoun- 
fains south and west of Baikal as far as the source of the River 
lya, the other following tin* westt*rn longue of hills north of the 
Angara valley, having a small detached highland piece at its 
western end. The Angara vtillt'y and the coast of Baikal north 
and .south of it are in the Irkui.'-k proxiiice of tin* Siberian area 
(</.; .). 'Fhc Buriats tire :i Mongol people, broatl shouldered, stout, 
small, with slanting eyes, high chei'kbones and broad, Jl;il noses. 
They are skilful horsi? and (.aItU* breiaiers, hunters and fishers. 
Many are still nomadic herdsmen, going in summer to the more 
exposed and higher Alpine meadows, in autumn to the mown mea¬ 
dows (thus providing manure for thi* culti\’;ilors), in winter to 
places sheltered from the biting winds and in spring to those 
j)lac(*s when* the snow melts earliest. Sometimes spring snow¬ 
storms cause much d.image to the llocks anci herds. 'Flu* hunters 
trap sijuirrel and other fur-bearing animals, and also the tnaral 
deer, valued for its horns. I’ishing is extensively carried on, and 
h;is much dc'veloix'd with im])ro\ed .‘-leanirr traflic. M.iny Burials, 
however, have given up the nomadic life and become settled culti¬ 
vators. The areas where crops tire raised show an interesting 
relation to orography, since they are all in the ri\'er valleys. chielK' 
in the .south-east of the main area, i.e., the val!e\s of the Selenga, 
Khilky. Chikoyu and Uda rivers: tin* are;is bordering these rivers, 
Fdan Cde. formerly Verkhne Udinsk, Selenga and Troitskostivsk, 
have 46(1 of the ploughed lands in the republic. Clan Ucle is 
most densely sown, with 158,200 hectares out of the total 4«)S.ooo 
ploughed in the republic. The crops grown are rye 48.SG , oats 
I9.3<^.^, wheat 17.4G', buckwheat 6.cCG barley 3.5'^’r. grassi*s 
2.3G, potatoes T.5G of the total harvest. In the north-east < 4 ' 
the republic (the Vitim plateau 1 there is no agriculture excel)! for 
a sparse sowing along the vall(*y of the Barguzin river, bom 
hectares (i.^Cr of the whole sown tirca ). 

The mountain area south-east of Lake Baikal fringes the high 
.Asiatic plateaus. A little east of the lake the broad deep Uda 
valley from the north-cast joins the Selenga vallc*y which run> 
north from Kiakhm atul affords routes to the Gobi desert, The 
Tran.s-Siberian railway cuts across between the Uda and Selenga 
valleys eastward to the Khilok valley and Chita. The Barguzin 
mountains (7.000-8,000ft.) to the north-cast of the lake and the 
Khamar Daban mountains (6,900ft.), south of the .Selenga river, 
make communication clifficuU. Thick forest.'^ of larch, fir and 
cedar clothe these ridges, whose dome-shaped summits rise above 
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the vegetation, hut not the snow-line. The high plateau region 
is inter.seetecl by the picturc.s<}ue valleys of the l]argu^in river 
(to Lake Baikal; and the Zyra and Muga (to Vitim river). It is 
undulating, with ridges (i,500-2,oooft.) cro.ssing it, and has broad, 
flat, marshy valleys, with sluggish, meandering streams, the better 
drained valleys having bne meadow's for pasture. Glaciers existed 
and in post-glacial times numerous lakes (around whose shores 
are remains of Neolithic settlements): the lakes are drying and 
some have cornjtletely disappeared. The climate of the republic 
is on the whole exct'odingly dry, with cold winters and hot sum¬ 
mers. 'I'he rivers art* frozen 160 days in the south and iSo in the 
north. Lake Baikal modilies the climate and the winter isotherms 
curve strikingly north, esi)ecially during freezing, when open water 
and the liberation of latent heat combine to warm the air and fogs 
develop. Conversely the summer isotherms bend south, and the 
range of temi)eraturc varies with distance from the Jake 14-0'^ F 
Jan. to 60 8° F July on the Selenga delta, but —4-0® F Jan. to 
716° F July farther east. Deep snow covers the mountains round 
the lake in winter. Earthciuakes arc frequt'iit in the Selenga della 
area and extend to Irkut.sk, Barguzin and Selenginsk, and mineral 
springs are numerous, hot alkaline springs (130" F) at Turka, 
near the mouth of the Barguzin and at Pogromna on the Uda 
(similar to the S{‘!tzer springs). 

'I'he {)rovince has mineral wealth, much of it not yet exploited: 
iron is mined on the south-east of Lake Baikal, on the Khamar- 
ciaban slopes, manganese near the left bank of the mouth of the 
Upper Angara, and gold on the slopes of the north-east plateau. 
The 'rrans-Siberian railway pa.sses round the .south of the lake 
and through Ulan Ude up the Khilok valley, and has helped to de¬ 
velop the resources of the area. Trains are also ferried from List- 
vinichnoe on the Irkutsk roast of the lake to Misovaya (Misovsk) 
south of the Selenga river, and an ice-breaker is now in use. 
Steamers ply weekly between these two ports and ascend the Se¬ 
lenga river to the Mongolian frontier, importing brick tea via 
Kiakhta. Grain, cedar nut.s, salt, soda, wajol and timber arc shipped 
on rafts down the Khilok, Chikoyu and Uda rivers (tributaries of 
the Selenga) and manufactured goods are taken up the river for 
exqwrt to China. Furs are exported in quantity, especially squirrel, 
and fish export has developed w’ith improved steamer traffic. The 
chief towns are Ulan Ude (f/.v.), pop. (i93yl 129,417, Troitso- 
kosavsk with Kyakhta, population 8,903, an important trading 
centre on the Mongolian frontier and Barguzin, population 2,217, 
at the mouth of the Barguzin. A railroad built in 1939 runs from 
Ulan Ude to Kyakhta, 

The Buriats were conejuered by the Ru.ssians at the end of the 
17th century. Many are literate and pos.ses.s books of their own 
translated from Tibetan to Mongolian, and the cultivators are 
progressive and keen to increase education, but among the nomad 
herdsmen education jire.senls great difficulties and many children, 
especially girls, receive no school education. 

BURIATS. The Buriats are a Mongol tribe, and are said to 
be an offshoot of the Khalkha Mongols. Their centre of dis¬ 
persion to-day is Transbaikalia, but they are confirmed wanderers 
and are to be found from the Amur river to Lhasa. Some of the 
Buriats practi.se agriculture, but their chief occupation is the 
rearing of horses and cattle, and large number.s are ste{)pe dwellers, 
with a culture similar to the other Mongol tribes {see Mongols). 
I’hysically they are very much mixed and it is not possible to 
speak of a Buriat physical type; in religion they are Buddhists, 
but Shamanism still survives among them. 

BURIDAN, JEAN (Joan.nks Bukidanus) (r. i2()7-r. 
135S), French philosopher, was born at Bethunc in Artois. lie 
.studied under William of Occam in Paris where he became pro¬ 
fessor of philosophy, and, in 1327, rector. The tradition that he 
was forced to flee from France along with other Nominalists, and 
founded the University of Vienna in 1356, is unsupported and in 
contradiction to the fact that the university was founded by 
Frederick II. in 1237. An ordinance of Louis XL, in 1473, di¬ 
rected against the Nominalists, prohibited the reading of his works. 
In philosophy Buridan followed Occam in denying all objective 
reality to universals. The aim of his logic is represented as having 
been the devising of rules for the discovery of syllogistic middle 
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terms; this system for aiding shnv-witted p('rsons known 

a.s the pojis asinorum. The parts of logi<- whirh he treated with 
most minuteness are modal propositions and modal syllogisms. 
In commenting on Aristotle's Ethics, Buridan asserts that liberty 
is only a certain pow’er of su.speiuling the deliberative process and 
determining the direction of the intellect. Otherwise the will is 
entirely dependent on the intellect. The cotni)ari,son ol the will 
unable to act between two etiu;illy balaiuetl motives to an ass 
dying of hunger between two e(|u.'il and (‘(luidislant bundles of 
hay i.s not found in his w’orks, ami may li.ive been inventeil by 
his opj»onenfs to ridicule his determiinsm, Uurid.m is aKo con¬ 
spicuous for his dci)arturc from Aristotelian plusii s in his impeiiis 
theory of movimient. 

His works are ;—Summulti de dialccticn (i.^S;); Compciuliuui 
lo^icae (1480); Qunestiones in viii. lif>ros physianum ( 1510); In 
Aristotelis Metaphysica (1518); Qiiaestitmcs in x. lihros ethi- 
corum AristoteUs (1480; 1O37); Quacstioncs in viii. Uhros politi- 
corum Aristotelis (1500). See K. Prantl’s Gcschiihtc tier Lo^ik, 
bk. iv. 14-38; Stockl'.s Geschichte der Eliilosophir drs Mittel- 
alters, ii. 1023-28; J. Verweyen, Das Erohlcin d. Willcnsjrciheit 
in der Scholastik (i90()); 1 ’. Duhem, Etudes sur Leonard de 
Vinei 2'’ et ?•' seric ( 1000). 

BURIN. The term “burin” or graving tool (I'r.) i.s ap|jlied 
to a flint tool of the Upper Palaeolithic—Aurignacian—jicriod. 
It. is marked by a fact! produced by a blow from tin* working 
point lengthwise a.s is jiroved in genuine cases by small negative 
liulbs of percu.ssion. In one variety of the two main forms the 
working edge is straight like a scrt'wdrivcr. in (he other, curved 
like a gouge. These types are. further subdivided into classes dis- 
tingui.shable liy the methods of formation and the faceting pro¬ 
duced thereby in relation to (he edge which may he straight. 1011- 
cavc or convex. A beaked graver notable in Middle Aurignacian 
periods has a convex edge and has (wo tyj)ical forms, one with, 
the othc'r without, a notch, the purpose of which is to retain the 
convex facets. 

See M. C. Burkitt, Prehistory (in-ys). 

BURKBURNETT, a city of Wichita county (Tc’xa.s), 
U.S.A., in the fc'rtilc valley of the Red rivc’r, within two in. of 
the Oklahoma border. It is served by the Missouri-Kansas-Texas 
railway. Two m. east is a free highway bridge of concrete and 
steel, built jointly (1927) by the two States and the counties 
immediately serc'ed, 'I'he towiisite of Burkburnett vas laid out 
in 1907. 

In 1914, when the city was incorporated, the' jiojmlation was 
about 1,200; in 1930 it was 3.281; in 1940, 2,814 l)>' the fcaleral 
census. It is the centre of a large oil field, width became impor¬ 
tant in 1917. During the boom period (i9n;-2r) the- townsite was 
drilled with from one to five wells per block. About 100 wells 
within the city are producing, and (he output of the Burkburnett 
field in 1941 was about 5,000 bbl. jier day. The city has one re¬ 
finer), and numerous casing-head gas jilants. A commission-man¬ 
ager form of government was adopted in 192^ 

BURKE, SIR JOHN BERNARD (1814-1S02), British 

genealogist, was born in London, Jan, 5, 1814, and was educated 
in London and in I-ranee. His father, Jcjhn Burkt“ (1 787-i8,;S ), 
was also a genealogist, and in 1826 issued a Genealoyiral and Her¬ 
aldic Dictionary of the Peerage and Baronetage of the IGtited 
Kinftdoin. This work, generally known as Burke's Pceray^e, has 
been issued annually since 1847, While practising as a barrister 
Bernard Burke a.s.sistcd his father in his genealogical work, and in 
1.848 took control of his publications. In 1853 he was appointed 
Ulster king-at-arms; in 1854 he was knighted, and in 1855 he be¬ 
came kec^ier of the state papers in Ireland. Burke also brought 
out several editions of a companion volume to (he Peerane, 
Barkers Landed Gentry, which was first published between 1833 
and 1838. In 1866 and 1883 he edited his father’s Dictionary of 
the Peerages of England, Scotland and Ireland, extinct, dormant 
and in abeyance (earlier editions, 1S31, 1840, 1840 ); in 1855 and 
1876 editions of his Royal Families of Englaiui, Scotland and 
Wales (1st ed. 1847-51); and in 1878 and 1883 enlarged editions 
of his Encyclopaedia of Heraldry, or General Armoury of pMg- 
land, Scotland and Ireland. 
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Burke’:-, own works in< lurJc The Roll of Battle Ahhe\ fiS4S); The 
Romance of the Aristocracy OHS';); Vicissitudes of Tamilies 
iind several earlier e(litif)n'- ) ; and The Rise of (Ireat Tnmilir-, (igS^K 
Hr was stKacerled as ef|iff)r of Burke's hera^r and Landrct Uentry 
By his lourUi son, Ashworth Peter Burke. 

BURKE, EDMUND ( i72o-r707J, Hritish statesman and 
7Hilitir;il writer. Hi.s is one of the greatest names in the history of 
poliliial literalure. There have Been many more important, states- 
mtui. lor he wms ru’ver tried in a po.sition of supreme re.sponsi- 
tulily. 'i'tiere have Been many rmtre eftedive orators, for lack of 
ima^finalive supjileness prevented him from jrenetratin>» to the 
inner mind of his hearers; delei ts in tleli\’ery weakened the intrin- 
si( persuasiveness of his reasoniniz; and he had ntd that com- 
mandinti authority of ( hara( t<T and per.sonality which has so often 
fieen the* secret of friumfihant elo<|Ufiua*. 'I’here have Been many 
suBlkr, more oriyniud and more' systematic thinkers al>out the 
(onditions of llie social union. Hut no one that ever lived used 
the- f^enc'ral idcM.s of the thinker metre* successfully to judge the 
particular proBlerns of the statesman. No om^ has ever come so 
close to the detail.s of practical politics, and at the same lime 
remt'rnBc'rc'cl that these can only fte understood ancl only dealt 
willt liy the aid of the Broad cone ejitions of political philo.sophy. 
.\nd wliat is more than all for jcerpc'tuity of fame, he was one of 
the great ma.sters of the* high and diffic ult art of elaborate com{>o- 
sition 

A c ertain doubt fulness hangs over the c ircumstanc es of Hurke’s 
life* prc*vic)us to the opening of hi.s public career. 'I'he very date 
of his Birth is variously slafc*d. 'The most probable opinion is that 
he was Born at Dublin on Jan. ii7^’o. new style. Of his family 
wc* know little more than that his father was a Protestant alfor- 
nc*y, f)ractising in Dublin, and that his mother was a Catholic, a 
mc'triber o1 the family of Nagle. He had td least one sister, from 
whonc descended (he only exi.sting representative's of Hurke’s 
family; and he* had at least two brothers, (larrc't Hurke and Ricdi- 
.ird Hurke, the one* oldc'r and the other younger than Edmund. 
'Pile* sistcT, aflcTw.'inls Mrs ^'rc'nch. was brought up ancl rernaiiunl 
throughout life* in the* religicms faith of her mothc*r; Edmund and 
his brothers followed that of (heir father In 1741 the thrc*e 
brothers were .sent tec st hool at Hallilore in the county of Kildare, 
kepi by Abraham Shackleton, an Englishman, and a member of 
the Society of Fric*ncls, He appears to Itave been an excellent 
teacher and a good and pious m.in, Hurke always looked back 
ou lus own connection with the school at Hallitore as among the 
mo ;4 fortunate c ire umst.Mucs of his life. Hetween himself and a 
son of his instructor (hc're .sprang up a close and affectionate 
friendship, .ind, unlike .so matey of the exciuisife attachments of 
youth, this was not choked by the dust of life, nor |)artecl by 
divergence (»f pursuit. Kuhard Shackleton was ctulowed with a 
grave, pure atnl lrutu|uil nature, constant and austere, yet not 
without (hcjse gentle elements that often redeem the drier qualities 
ot his religious |H.Tsuasic»n. When Hurke had become* one* of the 
most f.imous men in Europe, no visitor to his house was more 
welcome* Ilian the friend with whom long years before he had 
tried poetic (lights, and exchanged all the sanguine confidences of 
boyhood. .And we are touched to think of the simple-minded gue.st 
secretly praying, in the solitude of his room in the* tine house at 
He.uonslielcl, that the way of his anxious and overburdened host 
might be* guided by a divine hand 

Jn 1744 Hurke* fu'came a studc'nt at 'I'rinity college, Dublin, 
where Oliver Ooldsmith wa.s also a student at (he same time. Hut 
the* serious pupil of .Abraham Shackleton would not be likely to 
see muc h, of tht* wild .ind scjualid si/ar Henry I’lood. who was 
two ye.irs younger than Hurke*, had gone to complete his educa¬ 
tion at Oxford. Hurke*. like Oolcismith. achieved no academic 
dislincllon. His character was never at any time of the ac.ademic 
cast. The nunor accuracies, the limitation of range, the trending 
ancl retreading of the same small patch of ground, the concentra¬ 
tion of intc'rest in success before a board of examiners, were all 
uncongenial to a nature of exuberant intellectual curiosity and of 
strenuous and self-reliant originality. His knowledge of Cireek 
and Latin was never Ihorough nor had he any turn for critical 
nieelies. He could quote Homer and Pindar, and he had read 
Arisfot/c Like others who have gone through the conventional I 


course of instruction, be kept a place in his memory for the vari¬ 
ous charms of Virgil and Horace, of Tacitus and Ovid; but the 
master whose page by night and by day he turned with devout 
hand, was the copious, energetic, flexible, diversified and bril¬ 
liant genius of the declamations for Archias, the poet, and for 
Milo, against Catiline and against Antony, the author of the dis¬ 
putations at Tusculum and the orations against Verres. Cicero 
wa.s ever (o him the mightiest of the ancient names. In English 
literature Milton seems to have been more familiar to him than 
Shakespeare, and Spenser was perhaps more of a faxourite wath 
him than either. 

It is too often the case to be a mere accident that men who 
betome eminent for wide compass of understanding and jienetrat- 
ing (omiirchension, arc in their adolescence, unsettled and desul¬ 
tory. Of this Hurke is a signal illustration. He left I'rinity in 
174S, with no great stock of well-ordered knowledge. He neither 
derived the benefits nor suffered the drawbacks of sy.stema(ic 
intellectual discipline. 

EARLY MANHOOD 

After taking hi.s degree at Dublin he went in the year to 
London to keeji terms at the Tenqile. The ten years that fol¬ 
lowed were passed in ob.scure indu.stry. Hurke was always ex- 
ln*mely reserved about his j^rivate affairs. All that wt* know of 
Hurke exhibits him as inspired by a resolute pride, a certain state¬ 
liness and imiierious elevation of mind. .Suth a char.uler, while 
fr(‘e from any weak .shame about the shabby necessities of early 
struggles, yet is naturally unwilling to make them jirominent in 
after life. I'here is nothing dishonourable in such an inclination. 
“I was not .swaddled and rocked and dandled info a legi.slator,” 
wroU* Htirke when very near the end of his tlay.s; "Nitor in 
adversum is the motto for a man like me. At (‘very step of my 
progress in life (for in every step I was trav(*rs(’d and opposed), 
and at (*ver>' turnpike I met, I was obliged to .show my passfiort. 
Ofherwi.se no rank, no tolenifion even, for me.” 

All .sorts of whi.spers have been circiila((*(! by idle or malicious 
gossip about Hurke’s first m.inhood. He is said to have bi*en one 
of the Tiumerous lovers of his fascinating countrywoman. Mar¬ 
garet Woflirigton. It is hinted that he mad(* a mysterious visit 
to the American colonies. He was for years aerused of having 
gone over to the ('hurch of Rome, and aft(*rwar(ls recanting, 
There is not a tittle of tiositive evidence for fhe.se or any of the 
other .sta((*ments to Hurke's discredit. The common story that 
he was a candidate for Adam Smith’s chair of moral philosophy 
at (lla.'^gow, when Ilurne was rejected in favour of an obscure 
nobody (1751 ), can he .shown to be wholly false. Tike a great 
many other youths with an eminent destiny before them. Hurke 
conceivt'd a strong distaste for the profession of the law. His 
father, who was an attornt'y of sub.stance, had a distaste still 
stronger for .so vagrant a profession as letters were in that day. 
He withdrew the annual nllowancc, and Burke set to work to win 
for himself by indefatigable indus(r>' and capability in the public 
interest that position of power or pre-eminen( t* which his detrai - 
tors acquired cither by accident of birth and conn(*ctions or else 
by the vile arts of political intrigue. He began at the bottom of 
the ladder, mixing with the Bohemian society that haunted the 
Temple, practising oratory in the free and easy debating societies 
of Covent Carden and the .Strand, and writing for the liook.sellers. 

In 1756 he made hi.s first mark by a .satire u()on Holingbroke 
entitled .1 Vindication of Natural Society. It purported to be a 
posthumous work from the iK*n of Bolingliroke, and to present a 
view of the rni.series mid evils ari.sing to mankind from every 
si>ecit's of artifudnl society. The imitation of the tine style of that 
magnificent writer but bad patriot is ndmirahU*. As a satire the 
piece is a failure, for the simple reason that the substance of it 
might well pass for a perfectly true, no les.s than a very eloquent 
statement of social blunders and calamities. Such acute critics as 
Che.sterfield and Warburton thought the pcrfiirmancc serious, 

, Rousseau, whose famous di.srour.se on the evihs of civilization had 
I ap\K*ared six years iM'fore, would have read Hurke's ironical vindi- 
' cation of natural .society wnthout a suspicion of its irony. There 
; have indeed been found person.s who insist that the Vindication 
was a really seriom eX|;trcssion of the writer’s own oiflnions This 
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is absolutely iruTcdihle. for various reasons. Burke felt now, as 
he did thirty years later, that civil institutions cannot wisely or 
safely be measured by the tests of pure reason. His sagacity 
discerned that the rationali.sm by which Bolingbroke and the 
dei.stic school believed themselves to have overthrown revealed 
religion was equally calculated to undermine the structure of 
political government. This was preci.vely the actual course on 
which speculation wais entering in l-'rance at that moment. PJis 
Vindication is meant to be a reduction to an absurdity. The ri.s- 
ing revolutionary school in France, if they had read it. would have 
taken it for a demonstration of the theorem to be proved. The 
only interest of the piece for us lies in the proof which it furni.shes, 
(hat at the o{)ening of his life Hurke had the .same scornful antipa¬ 
thy to political rationalism which llained out in such overwhelm¬ 
ing f)a.s.sion at its close. 

In the same year (1756) appeared th(' Philosophical Inquiry 
into tin' Origin of onr Ideas on the Sublhnc and licautifnl, a crude 
and narrow performance in many respects, }'e( marked by an inde- 
[icndenl use of the WTiter’s mind, and not without fertile sug¬ 
gestion. It attracted the attention of the ri.sing aesthetic school 
in Ciermany. Lessing set about the translation and annotation of 
it. and Moses Mendelssohn borrowed from Burke's speculation 
at least one of the most fruitful and important id(*as of his own 
intlucntia) theories on the .sentiments. In England the Inquiry had 
considerable vogue, but it has left no permanent trace in the 
de\’elopment of aesthetic thought. 

Burke’s literary industry in town was relieved by freciuent 
ex( unsions to the western parts of England, in company with 
William Burke. There was a lasting intimacy between the two 
namesakes, and they secan (0 have been involved together in some 
important j)assagcs of their lives; but we ha\’e Edmund Burke's 
authority for believing that they were probably not kin.smen. The 
s(‘(lusion of these rural Hoj(jurns, originally dictated by delicate 
health, was as wholesome to the mind a.s to the body. Few men, 
if any. have ever acquired a settled mental habit of surveying 
human affairs broadly, of w’atching (he play of passion, interest, 
circumstance, in all its comprehemsiveness, and of applying the 
instruments of general conceptions and wide principles to its inter¬ 
pretation with respectable constanc}', unless they have at some 
early period of their manhood resolved the greater problems of 
societ in independence and i.solation. By 17-0 the cast cd Burke's 
opinions was deci.sively lixed, and they underwent no radical 
change. 

He began a series of Hints on the Drama. He wrote a portion 
ot an Abridgment of the History of England, and brought it down 
as far as the reign of John. It included, a.s was natural enough 
in a warm admirer of Montesquieu, a fragment on law, of w'hich 
he justly said that it ought to be the leading .scien<e in every 
well-ordered commonwealth. Burke’s early interest in America 
was shown by an Account of the European Settlements on that 
lontiiienl. Such works were evidently a sign that hi.s mind was 
turning away from abstract speculation to the great political and 
ecoriomic fields, and to the more visible conditions of .social sta¬ 
bility and the growth of nations. This interest in the concrete 
phenomena of society inspired him with the idea of the Annual 
Register (1750), which he designed to present a broad grouping 
of th<’ thief movements of each year. The execution w'as a.s excel¬ 
lent as the conception, and if we reflect that it W'a,s begun in the 
midst of that momentous war which raised England to her climax 
of territorial greatness in East and West, we may easily realize 
how the ta.sk of describing these portentou.s and far-reaching 
e\ents would be likely to strengthen Burke’s habits of wide and 
laborious observation, as W'ell as to give him firmness and confi¬ 
dence in the exercise of his own judgment. Dodsley gave him 
£100 for each annual volume, and the sum wais welcome enough, 
for towards the end of 1756 Burke had married. His wife was 
the daughter of a Dr. Nugent, a physician at Bath. She was 
always spoken of by his friends as a mild, reasonable and oblig¬ 
ing person, whose amiability and gentle sense did much to soothe 
the too nervous and excitable temperament of her husband. She 
had been brought up. there is good reason to believe, as a Catho¬ 
lic, and she was probably a member of that communion at the 
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time of her marriage. Dr. Nugent eventually took iqi his r(\si- 
dcncc with his son-in-law in London, and became a popular mem¬ 
ber of that famous group of men of letters and arti.sl.s whom Bos¬ 
well has made so familiar and .so dear to all later geiu-ralions 
Burke, however, hail no intention of being (kqx ndent. Ui.s con¬ 
sciousness of his own power.s animated him with a most ju.sti- 
liable ambition, if ever there was one. to play a part in the k onduct 
of national affairs. Friends .shared (his ambition 011 his behalf, one 
of these was Lord Charlcmont. He introduceil Burke to William 
Gerard Flamilton (1750), now only remembered by (he nickname 
■•single-.speech," derived from the circumstance of his having ni.idc 
a single brilliant speech in the Ilou.se of Comim>ns. which was 
followed by years of almost unbroken sik-nee. H.imillon wa.s by 
no means devoid of .sense and acuteness, hut in character he was 
one of the most de.spicable men then alive. There i.^ not a word 
loo many nor too strong in the description of him by one oi 
Burke’s friends, as “a sullen, vain, proud, .^elb.sh. (ankered- 
hearled, envious reptile.” The rej>(ile's eonmation. howe\'er. was 
for a lime of eon.si(ieral)le use to Burke. When he wa.v tn.ide Irish 
.secretary. Burke accompanied him to Dublin, and there learnt 
Oxenslicrn’s eternal le.sson, that awaits all wlui jHaietrate behind 
the scenes of government, quam parva sapicnlia mnndus regitur. 

BURKE THE PATRIOT 

The penal laws against the (.'atholics, the iniquitous restrictions 
on Iri.sh trade and industry, the selfish fat,tiousness of (he parlia¬ 
ment, the jobbery and corru|>tion of administration, the ab.sen- 
tecism of the landlords, and all the other loo familiar element.s 
of that mi.schievou.s and fatal sy.slem, were then in tuli lorce. As 
was showji afterwards, (hey made an impression upon Burkt' that 
was never eilacecl. .So much iniquity and so mut h di.sortler may 
well have struck deep on one who.se (wo chief jiolitical .sentiments 
were a i)assion for order and a pas.sion for justice*. He may have 
anticipated with .something of rt'morse the reflection ot a modern 
historian, (hat (he absentc-eism of her landlords has been less of a 
curse to Ireland than the ab.sentceism of her men of genius. At 
least be was never an ab.senlec in heart.. He always took the intc'r- 
est of an ardent i)alriot in his unfortunate country; and. as we 
shall see, made more than one weighty sacrifice on behalf of the 
principles which he deenu‘cl to be bound up with her welfare. 

U hen Hamilton retired from his ixtsf, Burkes accompanied him 
back to London, with a pension of £,^00 a year on the Irish Estab¬ 
lishment. This modest allowance he hardly enjoN’cd lor more than 
a single year. Hi.s patron having discovered (he vadue ol .so labori* 
oiis and |)owerful a suiialtern, wished to bind Burke permanently 
to his .service. Burke declined to sell himself into final bondage 
of thi.s kind. When Hamilton continued to pres.s his odiims pre¬ 
tensions (hey quarrelled (17(15), and Burke threw uf) his pension. 
He .soon received a more important jkece of j)refermen( tlKin any 
which he could ever have jirocurcd through Hamilton. 

T'he accession of (Jeorge III. to (he throne in i;oo had been 
followed by (he di.sgrate of Titt, (he dismissal ot Xewcaslle, .uid 
the rise of Bute. I'hese events marked the resolution ol the (oiirl 
to change the political .system which had been created by the 
revolution of xOH8. That system placed the government of (he 
country in the hands of a territorial oligarchy, composed of a few 
families of large po.sses.sions, fairly enlightened iirinciples, and 
shrewd political sense. It had been preserved by (he cxisti iice of 
a J’relender. The first two kings of the house of Hanover couhl 
keep the crown on their own heads only by conciliating the Revo¬ 
lution families and accepting Kevolulion prim ii>le,s. By i 700 all 
fH'ril to the dynasty was at an end. George HI . or (hos<* about 
him, insisted on substituting for the aristocratic division of jHiliti- 
cal power a substantial concentration of it in the hands of the 
sovereign. The ministc'rs were no longer to he the members of 
a great party, acting together in pursuance of a common jKjlicy 
accepted by thern all as a united body; they were to become nomi¬ 
nees of the court, each holding himself answerable not to his 
colleagues but to the king, separately, individually, and by depart¬ 
ment. George HI. had before his eyes the government of his 
cousin, the great Frederick; but not twery one can bend the bow 
of Ulysses, and, ajMrt from difference of personal capacity and 
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hi.sforic tradition, he for^'ol that a territorial arifl commercial aris¬ 
tocracy cannot he dealt with in the sijirif of the barrack and 
the clrill-^fround. Hut he made the at tern})!, and resistance to that 
attempt supplies the keynote to the first 15 years of Burke’s 
politii al life. 

Along with the (hange in system went high-handed and abso¬ 
lutist tendeinies in policy, d’lie tirst stage of the new experiment 
was very short. Bute, in a jianic at the storm of unpopularity that 
menaced him, fe.sig/u-d in i 70.^ Ch‘orge (irenville and the Je.ss 
enlightened .sei tion of the Whigs took his place. They proceeded 
to tax the American colonists, to interpose vexatiously against 
their trade, to threaten the liberty c)f the subject at home by gen¬ 
eral warrant.s. and to stille the liberty of public discus.-ion by 
prosecutions of llu* press. 'I'lieir arbitrary mc'thcxls cli.sgusted the 
nafic)n, and the personal arrog.mcc* of (he ministers at last dis¬ 
gusted (he king. 'I'he system recciccd a tc-mporary chcak. (iren- 
\ ille tell, and the king was force d to deliver Idmself into (lie bands 
of I lie orlhodo.v section of the Whigs, d'he iriarciuess of Rocking- 
h.iin (July JO. 1705) became prime ministc-r, ancl he was iiulucecl 
to make liurke his private- .sec rc-lary. before burke had hegun his 
duties, an incident occurred wliich illustralc-s tiie character of the 
two men. 'I'he old duke- of Newcastle, probably desiring a ])ost 
lor some nominee of his own, c ciii\'e-yecl to the ear of (he new' 
rninisle-r various absurd rumours prejudicial to burke*—that lie 
was an Irish [lapisi, that his real name was (bbourkc*, that he had 
lieen a Jesuit, that he was an c-missary from St. (Jmer’s. Lord 
Rockingham repeated these (ales to burke, who of course deniec! 
thc-m with indignation. His chief dec lared himself satislied, hut 
burke, from a feeling lliat the indispensable contidence between 
thc'm was impaired, at once* e.\i»resst‘d a strong desire to resign his 
post. Lord Rockingham precailecl upon him to reconsider his 
resolve, and I rum that d.iy until Lord Rockingham’s death in 
their relations were* those of the (los(*st friendship and 
(onticlenc e. 

'Mu* first Roc kingham aclmini.^l rat ion lasted only a yc*ar and a 
few clays, e nding in JuIn* 'I'lic* uprightnc*.s.s and good sense 

of its Ic'aders ciid nut compensate for (he wc-akness of (hear ])oliti- 
lal (onnetlioiis, 'I'hey were uiiabic* to stand against the colclnt'ss 
of the king, again.sl (he hostilil v of (he powerlul and selti.sh fac¬ 
tion of bc’dlurd Whigs, and, altoce all, against the towering pre¬ 
dominance of William I’ltl. 'I'liat I’itI did not. join them is one 
of the mail)' talal miscarriage's of history, as it is c»ne of the miinx' 
serious reproac h<*s to be- made against that c'xtraordinary man’s 
(hc'cjuerc'd ancl uneven course*. An alliance* between Pitt and the* 
Rockingdiam |iarty was the* surest guarantee of a wise and liberal 
jiolicy towards the* colonies. He* wc*nt farther than they did, in 
holding, like* Lyrd Camden, the doctrine that taxation w(*nt with 
representation, and tint lluic'forc* p.uliament had no right to tax 
till* unrepresented colcuiisls. 'I'ln* ministry as.serled, what no com¬ 
petent jurist would now think of denying, that parliament is .sov¬ 
ereign; but lliev’ went heartily with bill in prunoiincing the exer¬ 
cise of-the right of taxation in the case of the American Colonists 
to he ihoroughlv' impolitic and inc-xpedierU. Xo practical differ¬ 
ence*. llurefore. existed iijcon the important cjuc'stion of the hour, 
but i’ilt's [crodigious egoi.sm. stimulated by the mischievous coun¬ 
sels of mc*n of (he statu[) of laird Shelhurne, prevented the fusion 
of the cinly two sc-clions of the* W'hig party that wi*re at once able, 
enlighti-ned and ciisinterc-sli*d enough to carry on the government 
eflKienlly, to check (he arbiliarv temper of the king, and to 
comm.end the coulideuie of the nation, Such an opporiunity did 
not return, 

WHIG PARTY’S INSPIRATION 

'I'hc* minislc'iial policy (uvvards tin* colonies was defended by 
burke with siilc'iulid and unan.swerable elocjuence. He had been 
returned lo the House of ('oiumons for the pocket borough of 
Wendover, and his lirst speech (Jan. J7, 1700) was felt to he 
the rising of a new light, lor the space of a cjuarter of a cen¬ 
tury. from this time down to burke was one of the chief 

guides and jnspirer.s of a revived Whig party. The “age of small 
factions " was now succeeclt*d by an age of great principles, and j 
selfish lies of mere families ami persons were transformed into a j 
union Jesting on icnnmon conviction and patriotic aims. It was | 


Burke who did more than any one el.se* to give to the Opposition, 
under the first half of the reign of George III., thi.s stamp of 
elevation and grandeur. Before leaving office the Rockingham 
government repealed (he Stamp act; confirmed the personal lib¬ 
erty of the subject by forcing on the House of Commons one 
re.solution againsf general warrants, and another againsf the sei¬ 
zure of pafiers; and reliev'ed private hoiise.s from the intrusion of 
officers of exci.se, hy repealing the cider tax. Nothing so good was 
done in an English parliament for lU'arly tw'cnty years to come. 
George Grenville, w'hom the Rockinghams had disfilaccd. and 
w'ho W'as bitterly incensed al their formal reversal of his policy, 
printed a pamphlet to demonstrate his own W'isdom and states¬ 
manship. Burke replied in his Ohservatious on a Late Fuhliaition 
071 the Present State of the Nation (1760), in W’hich he show’cd 
for the first time that he had not only as much knowledge of com¬ 
merce and fmaiue, ami as firm a ham], in dealing with figures as 
Grenville him.si*lf, but also a broad, general and luminous wav ol 
(omeiving and (n*ating j)olilics in which neither (hen nor sim e 
has he had any rival among English publicists, 

It is one of the perjilexing points in Burke’s private history to 
know how' he lived during the.se long years of parliamentary opjio- 
silion. It is certainly not altog(*ther mere impertinence to ask 
of a public man hovv he gets what he lives upon, for in(le{)endence 
of sjarit, which is so hard to the man who lays his head on the 
debtor’s pillow, is the fvrime virtue in such men. Probity in mone>' 
is as.suredly one of (he keys to character, though wc* must be 
very careful in a.scertaining and jvroportioriing all the circum- 
stanci's. Now, in 171)0. Burke bought an estate al beaconslic*ld. in 
(he county of Buckingham. It. was about Ooo acres in extent, 
was worth some fsoo a year, and cost fj.nooo. Peojdi* have been 
asking ever .since how the penniless man of letters was able to 
raise so large a sum in the first instame, and how he was able to 
keep up a rt'six-ilalvlc* (*stabii.shmeMt afterwards. 'I'hi* suspicions 
of (hose who are never sorry to disjiarage (he great have been of 
various kinds. Burke was a gambler, they hint, in Indian stock, 
like hi.s kinsmen Rithard and William, and like Lord Verney, his 
political iiatron at \\ emlovcr. I’erliaps again, his ac tivity on 
behalf of Indian primes, like the raja of Tanjore. was not dis- 
int(*rest(*d and did not go unrewarded. The answer to all these 
calumnious innuendoes is to be* found in documents and lille- 
(leeds of decisive authority, and is .simiile enough. It is. in short, 
thi.s. Burke inherited a small property from his eld(*r brother, 
which he realized. Lord Rockingham advamed him a cerl.iin sum 
tco.oooi. 'J'he remainder, amounting to no It'ss than two-thirds 
of (he pure hase-mon(*y. was raised on mortgage*, and was never 
jvaid off during Burke's life. Tlu* rest of tlu* story is equally 
simple, but more j)ainful. Burke made some sort of income out 
of his 000 acres; lie was for a short time agent for New' ^’ork, 
with a s.dary of 1700; he continued to work at the Annual Reg¬ 
ister down to 1 7SS. But. when all is told, he never made as much 
as he spent; and in spite of consideratile assistance from Lord 
Koikinghani. amounting it is sonu*limi*s said to as much as 
I.^o.ooo. Burke, like the younger got every year deejier into 
debt. Pitt's debts were* the result of a wasteful imliflerence to 
his private affairs. Burke, on the contrary, was assiduous ami 
orderly, and had none of the vices of profusion. But he had that 
(juality which Aristotle places high among the virtues—the noble-; 
mean of inagnilicenet*. standing midway between the two extremes 
of vulgar ostt*nta(ion and narrow pettiness. He* was indifferent 
to luxury, and sought to make life, not commodious nor soft, but 
high and dignitiecl in a rt fined way. He loved art, tilled his house 
with statues and pictures, and extended a generous iiatronage to 
the painters. He was a collector of liooks. and, as t'rabbi* and less 
conspicuous men disco\c*rc*d. a hel[)lul friend to their writers. 
Guests were ever welcome al his hoard; the opulence of his minct 
and the fervid copiousness of his talk naturally made the guests 
of such a man very numerous, Non invideo equidem, iniror wnig/x, 
was Johnson's good-natured remark, when he was taken over 
bis friend's line house and plea.sant garden.s. Johnson was of a 
vcr> ditferent type. There wa.s something in this external dig¬ 
nity whiih went with Burke's ini|)<*rious sjiirit, his spacious imagi¬ 
nation. his turn for all things stately ancl imposing. V\'e may say, 
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i( we please, that Johnson had the Car truer and Pdf v ■ 5 

oi the tv;o •, hut >Ne have, to take such men as hutkrwhTlw ^ vw kunvuvu, V.vuk. v. ;v\s.> ,v^^^u vu v v > 

delects that he\oivg to then quaht\es. .Vvd there was no cottu^A u> ""'"'I vW 

tion in hurke’s outlay. V^/hen the Pitt administration was tormed\ ^ratmtous and 

In 1766, he might have had ofhee, and Lord Rockingham wished\ us shudder. Put on y a tUera v tor.'nrv?’ 
him to accept it, but he honourably took his fate with the party, like these. ' ^ 

He may have spent £3,000 a year, where he would have been LITERARY style 

more prudent to spend only £2,000. But nobody was wronged; The varieties oi Burke's literavy or rhetorical method are very 
his creditors were all paid in time, and his hands were at least striking. It is almost incredihk- that the .sinu-rV. imaRinative ampU- 
clcan of trathc in reversions, clerkships, teller.^hips and all the rest tication of the description of ILaler .Mi's dcM ent 'u\)on the Car- 
of the rich sinecures which it was thought no shame in (hose days 1 natic should he from the same pen as the grave, sinrple, unadorned 
for the aristocracy of the land and the robe to wrangle for, and ! Ad(/rr\s to the Kiu^ (1777), where each senteiue falls on the ear 
gorge themselves upon, with the tierce voracity of famishing • with the accent of .some gohien-tongued oraile ol the wise gods 
wolves. The mo.sl we can .say is that Burke, like Pitt, w'as too His stride is the .stride of a giant, from (he sentimental beauty of 
deeply absorbed in beneticent .service in (he atlairs of his country, (he iriclurc of Marie Antoini'fte at I'ersailles. or the red horror 
to have for his own affairs the solicitude that would have been of the (ale of Debi Sing in Rung]K)re, to the learning, positiveness 
prudent. and cool judicial mastery of the Roport on the J.t>n!s' Joitnioi.s 

In (he midst of intense political preoccupations, Burke always (1704), which Philip Francis, no mean judge, declarefi on the 
found lime to keep up his intimacy with the brilliant group of his whole to be the “most eminent and extraordinary" of all his pro- 
earlier friends. He was one of the commanding figures at the duclions. But even in the coolest and driest of his pieces there 
club at the Turk’s Head, with Reynolds and Garrick, Goldsmith is the mark of greatness, of grasp, of comprehension, In all its 
and Johnson. The old .sage who held that (he first Whig was the varieties Burke’s style is noble, earnest, dee(.)-l1i)wing. hecau.se his 
Devil, was yet compelled to forgive Burke's politics for the sake sentiment was lofty and fervid, and went with sincerity and 
of his magnificent gifts, ‘i would not talk (o him of the Rock- ardent discij.)lined travail of judgment. He hail the style of his 
ingham parly,’’ he used to say; "but I love his knowledge, his subjects; the amplitude, (he weighliness, the laboriousne.ss, the 


genius, his diffusion and allluence of tonver'^ation.” And every¬ 
body knows juhn.son's vivid aceount of him: "Burke, sir, is such 
a man that if you met him for the first time in the street, wdiere 
you were stopped by a drove of oxen, and you and he stejiped 
aside to take shelter but for five minutes, h<‘'d talk to you in 
such a manner (hat when you jiarted you would say, ‘This is an 
extraordinary man.' ” They all grieved that public busini'ss should 
draw to party what was meant for mankind. They deplored that 
the nice .and difficult test of answ(.*ring Berkeley had not lieen 
utuierlaken, as was once intended, by Burke, and .sighed to think 
what an admirable display of subtlety and brilliance .such a con¬ 
tention would have afforded them, had not politics “turned him 
from active philo.sophy a.side.’’ There was no jealousy in this. 
They did not grudge Burke being (he first man in (he House of 
Commons, fur they admitted that he wouUl have been the first 
man anywhere. 

With all his hatred for the book-man in politics, Burke owed 
much of his owm distinction to that generous richness and breadth 
of judgment which had been ripened in him by literature and his 
practice in it. He showed that books are a better preparation for 
sl.ite.smanship than early (pining in the subordinate po.sts and 
among the permanent officials of a public department. There is 
no coiiiousness of literary reference in his work, such as over¬ 
abounded in the civil and eiclesiastical publicists of the 17th 
century. Nor can we truly .say that there is much, though there 
is certainly some, of that tact which literature is alleged to confer 
on those who aiiproach it in a just spirit and w'ith the true gift. 
The influence of literature on Burke lay partly in the direction of 
emancipation from the mei hanical formulae of practical politics; 
[lartly in the association which it engendered, in a powerful under¬ 
standing like his, iietween politics and the moral forces of the 
world, and between political maxims and the old and great sen- 
tcnices of morals; partly in drawing him, even when re.sting his 
case on prudence and ex[x*diency, to appt;al to the widest and 
highest .sympathie.s; partly, and more than all, in o^wning 
his thoughts to the many conditions, possibilities and “varieties 
of untried being,” in human character and .situation, and so 
giving an incomparable flexibility to his methods of political 
approach. 

This flexibility is not to he found in his manner of composition. 
That derives its immense power from other sources; from passion, 
intensity, imagination, .size, truth, cogency of logical reason. Those 
w'ho insist on charm, on winningness in style, on subtle harmonies 


.sense, the high flight, (he grandc'ur, proper to a man dealing with 
imperial themes, with (he fortunes of great .societies, with the 
sacredness of law, the freedom of nations, the justice of rulers. 
Burke will .always be read with delight and lalification, becau.se in 
(he midst of di.scus.sions on (he local and the accident.il, he .scal- 
ters apophthc'gms that take us into the regions of lasting wisdom. 
In the midst of the torrent of his most strenuous and passionate 
deliverances, he suddi'idy rises aloof from his immediate siibjeit, 
and in all trancjuillity reminds us of .some permanent relation of 
things, some etuluring truth of human life or human society We 
do not hear the organ tones of Milton, for faith and fri'edom had 
other notes in the i.Sth century. There is none of the lompla- 
cent and wise-browed .sagacity of B.acon, for Burke's wore days 
of personal strife and lire* and civil divi.sion. We are not exhila¬ 
rated by the cheerfulness, the jMjlish, the fine manners of Boliiig- 
hroke, for Burke had an anxious conscience, and was earnest and 
intent that the good should triumph, And yet Burke is .unong 
the greatest of those who have wrought m.arvels in (he prose of 
the English tongue. 

Not all the (ransaclioiis in which Burke was a combatant lould 
furni.sh an imperial theme. \Vi* need not (ell over ag.iin (he story 
of Wilkes and the Middles(*x elec!ion. 'Fhe Rockingham ministry 
had be(*n succeeded by a cmmiiosite government, of which it was 
intendc'd that Fill, now made Lord Chat ham and privy seal, should 
be the real chief. Ghatham'.s health and mind fell into di.sorder 
almost immediately after (he ministry had been formed The duke 
of Grafton was its nominal head, but jiarly ties had been broken, 
the political connections of the ministers were dissolved, and. in 
truth, the king was now at la.st a king inderd, who nut only 
reignc'd but governed. The revival of high doctrines of jirerogative 
in the crown was accornpanic'd by a revival of high doc trim's of 
privilege in the Hou.se of Gommons, and the ministry was so 
.smitten with weakness and confusion as to be unable to resist the 
current of arbitrary policy, and not many of them wc-re even 
willing to resist it. The unconstitutional persecution of Wilkes 
was followed by the fatal recourse to new jilans for raising taxes 
in the American colonies. These two j^oinls mad** the rallying 
ground of the new Whig opposition. Burke heljied to .smooth mat¬ 
ters for a practical union between the Roc kingham party and the 
powerful triumvirate, composed of Ghatham, whose understand¬ 
ing had recovered from its late disorder, and of his brothers-in- 
law, Lord Temple and George Grenville. He was ac live in urging 
petitions from the freeholders of the counties, [irofesting against 


and fine exquisiteness of suggestion, are disappointed in Burke: the unconstitutional invasion of the right of election. And he 
they even find him .stiff and over-coloured. And there are blem- added a durable masterpiece to political literature in a pamphlet 


ishes of this kind, His banter is ne.arly always ungainly, his wit which he called T/ioui’fits on the Couse of thr Present Discontents 
blunt, as Johnson said, and often unseasonable. As is usual with 1 (1770). The immediate object of this excellent j)iece was to hold 
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Up I hr court scheme of weak, divided ;ind dependent administra¬ 
tions in the light of its real purpose and design; to describe the 
disteni[Mtrs whi(h had been engendered in parliament, by the 
growth of royal iiiHuerue and the faction of the king’s friends; 
to show that the newly forrnefl Whig party had combined for 
truly {lublu ends, arul was no mere famih' knot like the Grenvilles 
and tin.' liedford.s; and, finally, to prrs.s for the hearty concur¬ 
rence both of public men and of the nation at large in combining 
agam.sl “a fatlion ruling In' the private ifi-irm t ions of a court 
against (lie general sense o( the pco|)le.” 'I'he pamphlet was dis¬ 
liked by Chatham cm the one hand, on no rc-asonable grounds 
that we tan di.sto\er; it was denounced Icy tlie extreme i)0|)ular 
party of the Hill ot Rigfits, on the other hand, for its moderation 
and conservatism. In truth, there is as strong a vein of conserva¬ 
tive feeling in the pamphlet of 1770 as in the more, resplendent 
pam[)hlel of f/oo. ‘'Our constitution," he; said, “stands on a nice 
eciuitxii.se, with stee|) precipices and dec*p waters upon all sides 
of it. Jn removing it from a dangerous kaning towards one side, 
there may Ik: a ri-.k of oversetting it on the other. Every j)rojecL 
of a mate-rial change in a govencment .so coinjclicated as ours is 
a mailer full of ditliculties; iu which, a considerate man will not 
lx.- loo re ady to dei icie, a i»ru(h'nt man too ready to undc-rlake, or 
an honest man too ready to promise” Neilhc-r now nor ever had 
burke any othe r real coiuc^plion of a polity for England than 
goM-rnmenl by the territorial aristocracy in the inlere.sts of the 
nation at large, and es[tccia!ly in (he interevst of commerce, to the 
vital imiiortancc; of which in our economy he was always keenly 
and wi -ei>' alive. The policy of George- III , and the support which 
it Iciund among men who we-re W(.\iry of Whig fae tions, di.sturbed 
this scheme-, and therefore burke dc-noum c-d both the court policy 
and the court party with all liis heart and all his strength. 

Elociuencc and good .se-ii.se, however, wi-rc- impotent in the face 
of such fories as were; at (his lime- arraye-d against a government 
at once* stnmg and liberal, 'riv- court was contule-nt that a union 
betvvee-n Ghatham ant! tlic- Hoe kinghams was impossible-. The 
union was in tact hindered hy the waywardness and the absurd 
pretene e-s of (.'halham, and the; want of force in Lord Rockingham, 
in the nation at large, I lie- late violent ferment, had lu-c-n followed 
by as remarkable a deadne-ss and \apiclity, and Burke him.self had 
to adtnit a year or two later that any remarkable robbery at 
Hounslow' Heath would make more conversation than all the dis- 
turbance-s of America. The- duke of Grafton went out, and Lord 
North became (In- he-ael of a governmt-nl. which Ja.sted tw(-lve.c 
years (1770-S;), and liroughl about more than all ihe; disasters 
that biirker had foretold as ihi- ine-vil.ible- issue- of the- re»yal policy, 
l-'or the lirsl six yi-ars of this lanu-ntable period burke was .ae lively 
employed in stimulating, intorming and guiding the ])atrician 
chiefs of his party. “Inde-ed, burke," said fhe duke of Riihmond, 
“you ha\e more rue-rit than any man in keeping us logeiht-r.’’ 
'I’he-v were well-meaning and jiatriotic men, but it w'as not alw.iys 
easy to gel them to prefer politics to fox-hunting. When he 
reached his lexigings at night afte-r a day in the city or a skir¬ 
mish in the House of ('ommons, burke used to find a note from 
the- duke of Riihmond or the mareiuess of Rockingham, jiraying 
him to draw a |)rott-sl to be e ntered on the journals of the Lords, 
and in fact he dre w all the priiui(>.il protests ot his party In-tvvc-en . 
1707 ami 17SJ. 'I’he aict-s^ieen of Gharles James Kox to the Whig j 
party, whicie took pi,ice at this lime-, and was so important an 
event in its history, was mainly due to (he teaching and intlu- 
ence- of Burke. In the House of (.’ommons his industry' wms 
almost exci-ssive. He was taxed with speaking too often, and 
with being too forward. And he wa.s mortitied b>' a more seriou.s 
charge tlian murmurs about, superfluity of zc-al. Men said and 
said again that he w.is Junius. His v-ery proper unwillingness to 
.sloop to deny an acaus.ition, that woulel have been .so eli.sgrnre- 
ful if it had been true, m.ede ill-natured and silly' jx-oplc the 
more convinced that it was not wholly false Hut whatever the 
London world may have thought of him, Hurke-’.s energy and devo¬ 
tion of iharacler impressed the be-tter minds in the country. In 
177.^ he received the great distinction of being chosen as one of 
its reprt-sc-matives by Bristol, then the second town in the 
ilingdom. 


POLITICAL GENIUS 

In the events which ended in the emancipation of the American 
colonie’s from the monarchy, Burke's political geniu.s shone with 
an effulgence that was w-orthy of the great affairs over which it 
shed so magnificent an illumination. His spe(!ches are almost the 
one monument of (he struggle on w'hich a lover of English great¬ 
ness can look back with jiride and a sense of worthiness, such as 
a churchman feels when he reads Bossuet, or an Anglican when 
he- (urns over (he- [»age-s cjf Tavlor or of Hooke-r. burkc-.’s attitudf- 
in (he-se high transactions is really more impressive than (’hath- 
nm’s, berau.se he w'as far le-ss theatrical than ("hatham; and while 
he was no less noblv passionate- for freedom and just ice, in his 
passion w.as fu.se-d (he most strenuous political argumentation and 
•ste-rling reason of state. On the other hand he was w'holly free 
from that Cjunlity which he ascribed to Lord (k-orge Sackville, a 
man “apt to take a sort of undecided, ec^uivcxal, narrow ground, 
that evades the substantial merits of the ciuestion, and ])uts the 
whole upon some temporary, local, accidental or jx-rsonal consid¬ 
eration." He rose to (he full height of that great argument, burke 
hi-re and «*vc-r\'where else displayed the ran- art of tilling his sub¬ 
ject with geiK-ralilic-s, and yet never intruding commonjilares. 
No publicist who deals as largc-ly in general pro[x).--ilions has t-ver 
been as tree from truisms; no one has ever (ri-ated great (hc-mc-s 
with so mu(h elevation, and yet been so wholly secured against the 
pitfalls of emptiness and tin- vague. And it is instructice to com¬ 
pare the foundation of all his i)li-as for (he colonists with that on 
which thc-y erected their own theorc-tic clc-claration of indepc-nd- 
c-nce. The American leaders were imijregnaled with the nn-la- 
(chysical ideas of rights which had come to thc-m from (he rising 
revolutionary school in Eranc:e. burke; no more adoptc-cl the 
doctrinc-s of Jefferson in 1770 than he aclo))red the doctrines of 
Robc-spierre in f 70.^. He says nothing about men Icc-ing born free 
and ec|ual, and on the other hand he never dc-nies the-, ]iosition 
of the- ccturl and the eounti”’ at large*, that the- home- Ic-gislature, 
being sc)\-erc'ign, had the right to tax the; colonies. What be does 
s.'cy is (hat the c-.xercise of such a right was not practicable; (hat 
if it were practicable, it wa.s inc-xpedient; and that, even if this 
had not bc-c-n inc-xfx-clieni, yet, after the colonies had taken to 
arms, to crush (heir resistance by military' forc'e would not be 
more disastrous to them than it would be unfortunate; for the 
ancient libc-rties of Grc-at Britain. Into abstract discussion he 
would not enter. ‘‘Show the thing y’ou contend for to Ice rc-ason; 
show it to be common sc-n.se; show it to be- the iru-ans of attaining 
some useful end.’' “The queslion with me is not w'hether you 
ha\c‘ a right to rc-nder your pc-ople miserable-, but whcHhe-r it is 
not y'ctur inic-rest to make them hapiw.’’ 'Thc-re is no dilference- in 
social spirit and doctrine between his protc-sls agaitist the maxims 
of the- English common pc-opic- ns to the* coloni.^ts, and his [crotests 
against the maxinis of the l-'rench common [x-cijcle as to the c ccurt 
and (he nobles; and it is impossible to find a single principle 
either asserti.*d or imjelied in the speeches on the American revo¬ 
lution which wa.s afterwards rejmdiated in the writings on the 
revolution in France. 

It is one of (he signs of Burke's singular and varied eminence 
that hardly any two jx-ople agn-e prc-cisely which of his works 
to mark as the masterpiece, Evc-ry spec-ch or tract that he com¬ 
posed on a great subic-ct. becomes, as we read it, the rival of every 
other. Hut (he .S'/cccc7/ on Conciliation (1775) ha.s. i)(‘rhap,s, bc-c-n 
more imiv'ersally admired than any of his other {iroduction.s, partly 
Icecause its maxims are of a simjcler and less disputable kind than 
those which adorn (he pieces on France, and partly because- it is 
most strongly characterizc-d by that deep ethical quality w'hic h is 
the prime secret of Hurke’.s great style and literary mastery'. In 
this sjceech, moreover, and in the only' less powerful one of the 
preceding year iifxm .-\inerican taxation, a.s well as in the Loiter 
to .'hr iShrriffs of Brislof, in 1777, w*e see the all-important truth 
conspicuously illustrated that half of his eloquence always comes 
of the thoroughness with which he gets u[) his case. No eminent 
man ha.s ever done more than burke to justify the definition of 
genius as the consummation of the faculty of taking pains. Labour 
incessant and intense, if it wa.s not the source, was at least an 
insejjarablc condition of his power. And magnificent rhetorician 
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though he was his labour was given less to his diction than to 
the facts; his heart was less in the form than the matter. It is 
true that his manuscripts were blotted and smeared, and that he 
made so many alterations in the proofs that the printer found 
it worth while to have the whole set up in type afresh. But 
there is no polish in his style, as in that of Junius for example, 
though there is something a thousand times better than polish. 
“Why will you not allow yourself to be persuaded,” said Francis 
after reading the Reflection, “that polish is material to preser¬ 
vation?” Burke always accepted the rebuke, and flung himself 
into vandication of the sen.se, substance and veracity of what he 
had w’ritlen. His writing is magnificent, becau.se be knew .so much, 
thought so comprehensively, and felt so .strongly. 

The succession of failures in America, culminating in Corn¬ 
wallis’s surrender at '^’'orktown in Oct., 1781, w'earied the nation, 
and at length the persistent and yjowerfu! attacks of the opposi¬ 
tion began to tell. “At this time,” wrote Burke, in words of manly 
self-assertion, 13 years afterwards, “ha\'ing a momentary lead 
(17S0-8.O, so aided and so encouraged, and as a feeble instru¬ 
ment in a mighty hand —1 do not say I .saved my country—I 
am sure 1 did Tuy country imyjortant .service. 7 'herc were few 
indeed at that time that did not acknowledge it. It wa.s hut one 
voice, that no man in the kingdom better deserved an honourable 
provision should be made for him.” In the spring of 1782 Lord 
North resigned. It seemed as if the court system which Burke 
had been denouncing for a dozen years was now finally broken, 
anti as if the })arly which he had been the chief instrument in 
instructing, directing and keeping together mu.st now inevitably 
possess i)ower for many years to come. Yet in a few months the 
whole fabric had fallen, and the Whigs were throwm into oyiposi- 
tion for the rest of the century. The story cannot be omitted in 
the most summary account of Burke’s life. Lord Rockingham 
came into office on the fall of North. Burke w'as rewarded for 
services ])eyond price by being made yiaymaster of the forc(*s, 
with the rank of a privy councillor. He had lost his seat for 
Bristol two years before, in conscaiuence of his courageous advo¬ 
cacy of a mea.sure of tolerance for the (.'atholics, and his .still 
more courageous exposure of the enormities of the commercial 
policy of England towards Ireland. He sat during the rest of his 
[)arliamentary life (to 1704) for Malton, a pocket borough first 1 
of Lord Rockingham’s, then of Lord Fitzwilliam’s. Burke’s first I 
tenure of office was very brief. He had brought forward in 17H0 | 
a comprehensive scheme of economical reform, with the design I 
of limiting the resources of jobbery and corruption w'hich the 
crown was able to use to strengthen its own sinister influence in 
parliament. Admini.strative reform was, next to peace with the | 
colonics, the part of the scheme of the new ministry to wdiich i 
the king most warmly objected. It W'as carried out with greater 1 
moderation than had been f(?reshadowed in opposition. But at 
any rale Burke’s own office was not spared. While Charles 
Fox’s father was at the pay-office (1765-78) he realized, as the 
interest of the cash balances which he was allowed to retain in 
his hands, nearly a quarter of a millitm of money. When Burke 
came to this post the .salary was settled at £4,000 a year. He did 
not long enjoy the income. In July i 782 Lord Rockingham died; 
Lord Shelburne took his place; Fox, who inherited from his 
father a. belief in Lord Shelburne’s duplicity, which his own expe¬ 
rience of him as a colleague during the last three months had 
made stronger, declined to serve under him. Burke, though he 
had not encouraged Fox to take this step, still, with his usual loy¬ 
alty. followed him from office. Thi.s may have been the thing 
to do if their distrust of Shelburne wa.s incurable, hut the next 
step, coalition with Lord North against him, was not only a 
political blunder, but a shock to party morality, which brought, 
speedy retribution. Either they had been wrong, and violently 
wrong, for a dozen years, or el.se Lord North was the guiltiest 
political instrument since Strafford. Burke attempted to defend 
the alliance on the ground of the substantial agreement between 
Fox and North in public aims. The defence is wholly untenable, j 
The Rockingham Whigs were as substantially in agreement on ; 
public affairs with the Shelburne Whigs as they were with Lord ' 
North. The movement was one of the worst in the history of ; 
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English party. It serv'eci its immediate purpose, however, for 
Lord Shelburne found himself (Feb. 24. 1783) luo weak to 
carry on the government, and was succeeded by the members of 
the coalition, with the duke of Fortland for prime minj^ter i.Vpril 
2, 1783). Burke went back to his old po.st at the pay-ollice and 
was soon engaged in framing and drawing the famou.s India 
Bill. This was long supposed to be the work of Fox, who was 
politically re.sponsible for it. Wc may be sure that neither he nor 
Burke would have devised any government for India which they 
did not honestly believe to be for the advantage both of that 
country and of England. But it cannot be disguised that Burke 
had thoroughly persuaded him.self that it was indispensable in 
the interests of English freedom to strengthen the party ho.stile 
to the court. As we have already said, dread of the peril to 
(he constitution from the new aims of George III. was the main 
inspiration of Burke's political action in home affairs for the 
best part of his political life. The India Bill strengthened the 
anti-court party by transferring the government of India to seven 
persons named in the bill, and neither appointed nor removable 
by the crown. In other words, the bill gave the government to 
a board cho.sen directly by the House of Commons; and it had 
the incidental advantage of conferring on the ministerial party 
patronage valued at £300,000 a year, which would remain for a 
fixed term of years out of reach of the king. In a word, judging 
the India Bill from a y)arty point of view, we sec that Burke W'as 
now completing the aim of his project of economic reform. 
That measure had weakened the influence of the crown by limit¬ 
ing its patronage. The measure for India weakem-d the influence 
of the crown by giving a mass of patronage to the party which 
(he king hated. Hut thi.s was not to be. The India Bill wa.s thrown 
oul by means of a royal intrigue in the Lords, and the ministers 
were instantly dismissed (Dec. 18. 1783). Young William Pitt, 
then only in his 25th year, had been chancellor of the exchequer 
in Lord Shelburne’s short ministry, and had refused to enter the 
coalition government from an honourable repugnance to join Lord 
North. He wa.s now made prime mini.ster. The country in the 
election of the next year ratified the king's judgment against the 
Portland combination; and the hor)e.s which Burke had cheri.shed 
for a political lifetime were irretrievably ruined. 

THE IMPEACHMENT OF HASTINGS 

The six years that followed the great rout ol the orthodox 
Whigs were years of repose for the country, but it was now that 
Burke engaged in the most laborious and formidable enterprise 
of his life, the impeachment of Warren Hastings for high crimes 
and misdemeanours in his gov’crnnient of India. His interest in 
that country was of old date. It arose partly from tlu' fact of 
William Burke’s residence there, partly from hi.s friendship with 
Philip Francis, but most of all, wc suspect, from the efl'ect which 
he observed Indian influence to have in demoralizing the Hou.se of 
Commons. “Take my advice for once in your life,” Francis wrote 
to Shee; “lay a.side 40,000 rupees for a seat in parliament: in this 
country that alone makes all the difference hetweet) somebody and 
nobody.” The relations, moreover, betweeh the East India Com¬ 
pany and the government were of the most important kind, and 
occupied Burke’s closest attention from the beginning of the 
American war down to his own India Bill and that of Pitt and 
I)un(lab. In Feb. 1785 he delivered one of the most famous of 
all his speeches, that on the nabob of Arcot’s del)ts, The real 
point of this superb declamation was Burke’s convitlion that 
ministers supported the claims of the fraudulent (redilors in order 
to .secure the corrupt adcanlages of a .sinister parliamentary inter¬ 
est. His proceedings against Hastings had a decfx r .spring, The 
storx’ of Hastings’s crimes, as Macaulay says. nia(l(‘ the blood of 
Burke boil in his veins. He had a native abhorrence of cruelty, 
of injustice, of disorder, of oppression, of tyranny, and all these 
things in all their degrees marked Hastings’s course in India. They 
were, moreover, concentrated in individual cases, which exercised 
Burke’s passionate imagination to its profoundest depths, and 
rai.sed it to .such a glow of fiery intensity a.s has never been rivalled 
in our history For it emlured for 14 years, and was ju.st a.s 
burning and as terriftle when Hastings was acquitted in t 7(;5, as 



BURKE 


418 


in the M-lcrt (ommlttoe of 1781 when Haslinc'^'s onormitii*s werf* 
fir,it ri'veah'd. “If I were* (o tall for a reward,” wrote Hurke. “it 
would lx; for the servitos in whith for 14 years, without inter- 
mis.'j'oii. I showcfi the most industry and had the least success, 

1 mean in the affairs of India; they are those on which I value 
n)>-self the most ; most for the iniportarKe, most for the labour; 
most for the judgment; most for constaruy and perseverance in 
the pursuit.” Sherirlan s sjieech in (he House of Uonimons upon 
the ( harne relative to the be>?um.s of Oude probably excelled any- 
thuiK that burke athieved, as a daz/lint; }M'rforniance abounding? 
in the most snrjirisini' literary and rheKrrital ellects. Hut lU'ither 
Sheridan nor I'ox was capable (jf that sustained and overflowinK 
indinnation at outraged just it e and oppresserl humanity, (hat (on- 
sumiOK moral tin-, which burst forth again and again from the 
chiet manager of the inipeai hment, W'ith sudi scon hing might 
as drove eceii the tool atul intrepid Hastings beyond all self- 
lontrol, and made him cry out with protests and exilamations 
lik<‘ a (nmiri.il writhing under thi- siourge. Burke, no doubt, in 
the loui'ic of that unparalleled tri.il showed some jtrejinlirr*; 
made some minor overstatements ot his case; u.sed many intem- 
perames; .md sultered himself to be provok«‘d into (‘xpressions of 
heal anrl impatieiue by the ( abals of (he defendant and his party. , 
and tile intolerable irnompeleme of the tributial. It is orre of the 
inscrutable pcuplexilles of hurn.in atlairs, that in the logic of 
practical life, in order to reach conclusions that cover enough for 
truth, we are constantly (lri\'c*n to premi.ses that covct too rmich. 
and that in order to secure; their right weight to justice and 
reiisori good men are foraod to lling (he two-edged sworcl of pas¬ 
sion into the same scale*. But these- c-xcusc-s were mere trilles. 
and well deser\t- to be* forgiven, wlic-n we think that though the 
ollendc-r was in lorm accpiillc-d, yc-l Burke* succe<‘clc-d in (hc'se 14 
ye.iis cjI l.iborioiis eftorl in kiN'iiig the foundalicuis once* lor all 
ol a moral, just, philanthropic and responsible public cepinion in 
England with rcferc-iuc* to India, and in doing so performeci per¬ 
haps the- incist rnagnitiient sc-rvice that any statesman has ever 
had it in his povve-r to render to humanity. 

Burke s lirsl decisive ste[) against Hastings was a motion for 
papers m the spring of i‘;Su; the thanks oi (he House of ('om- 
mcHis to the- m inagers ol the impeac hmc'iit wctc* voted in the* 
Mimmei of 1; 04. But in those-eight \ ears some-ot the-most aston¬ 
ishing eceiits ill history bad changed the* (lolitic.d face of I'uropc- 
Burke was more than <>0 ye,us old wlic-n the- statc-s-gc-iu*ral met 
at \ersailli-.s in the spring of i7.S() He h.ad taken a prominent 
part on the side of frec-dom in the- rc-\oliition which .stripped 
England of her emicire in the- West. He- luicl takc-n a promiiu-nt 
p.irt on the- .side- ot just in-, humanity and order in dealing with 
the rc-\olutioii which had brouglit to England new empire in the 
Isasl. rile s.uiu* \ehc-menl p.ission lor ftc-edom, justice-, humanity 
and order was rouseci in him .it a vcr\’ c-.trly st.igc- of (he third 
great rexolutiun in liis histoiy—(he rc-\oliition xsimh overthrew- 
the- old monarchy in I’r.itue I'rom the first Burke- looked on the 
events of 1780 with doubt and misgiving. He hiid bc-c-n in Erance 
in 1774.. where he- h.id iicct c)iil\- the f.mious vision of Marit- 
,'\ntoinelte at \'ersailles, “glittering like the morning star, full of 
life, and splendout ,uid jov .” but had aUo supped anel discussed 
with some- of the- destroyers, the em \ i lop.iedisi s, “the sophisti-rs. 
economists and c ale iilators ' He- tiisi speech on his return to 
England w.is a warning (M.iich 1:. i:"4) th.il tlu- props of gocul 
govc-rnment wc-rc- beginning to f.iil cinder the svste-m.itic‘ .attacks 
of unbelievers, .md that priiuipU's wc-re lieing prcep.igated that 
would not le.ive to civil society .m\' st.ibiliiy 'I'he apprehension 
nevt-r die-ci out in his mind; and when he- kne-w that the- principles 
and abstract ions, tin- un-Eaiglish cli.ilec 1 and dc-structive dialectic, 
of his former acciuaintaruccs were predominant in the National 
Assembly, his su.spic ion that the movement would end in disas¬ 
trous miscarriage waxed into certainty. 

ATTITUDE TO FRENCH REVOLUTION 

*rhe scene grew still more sinister in his eve-i after the march 
ol the mob lioin r.ui.s to \ c-i'.iillc-i in Octobn. and the- viole-nt i 
transport of the king and tiiuin from W-rs.iilles to I’.iris I'he ■ 
same hatred ol lawlc'ssness .md violence which fire-d him with a 


divine rage against the Indian malefactors was aroused by the 
violence and lawlessness of the Parisian insurgents. The same 
di.sgust for abstractions and naked doctrines of right that had 
stirred him against (he iiretensions of the British parliament in 
1774 and 1776, w-as revived in as lively a dc-gree by political con¬ 
ceptions which he judged to be identical in the l-'renrh as.sembly 
of 17Scj. And this anger and di.sgust were exasperaic-d by the 
dread with which certain proceedings in England had in.s|iired 
him, that (he aims, principles, methods and language w-hieh he 
so misdoubted or abhorred in France were likely to infect the 
[leople of Grc-aL Britain. 

In November 17(^0 the town, which had long been eagerly 
expe-cting a manifesto from Burke's pen, was electritied by the 
Rrflvctious on the Revolution in France, (md on the proceedini^s 
ijt certain societies in London relative to that event. The generous 
Windham made an enlrv- in his diary of his reception of (he lu-w 
book. “What shall be said," he added, “of the stale* of things, 
whe-n it i.s rc-memberc-d (hat the writer is a man decried. ]ierse- 
cuted and pro.u ribed; not being much valued even bv his own 
party, and by half the- mil ion considered as little better than an 
ingc-nious madman?’’ But the writer now ceased to be* decried, 

I [)ers<-i utc-d and jirosc ribed. and his book was seized as Ihi* expres¬ 
sion of that new- currc*nt of opinion in Europe which (he more 
recent ev<-nts of the Revolution had slowly set (lowing. Its vogue 
w.is instant and enormous Eleven editions were exhausted in 
little* more* than .'i y<*ar, and there i.s itrobably not much exagge-ra- 
tion in the* c-stima(e that 30.000 copies were sold bc-forc- Burk(*’s 
death sevc-n years attcTwards, Oeorge 111. was extravagantly 
delighted: .Stanislaus of I’oland sent Burke* words of Ih.inks and 
high glorilicalion and a gold medal, ('alherinc* of Russia, the 
friend cd XOItairc* and the* benefai t ress of J>iderol, sent her con- 
grat ulat ions to the rn.m who denounc ed I 'rem li pliilosojihers as 
misc n-anls and wrc*(ches. “One wonders,” Romilly said, bv- .and 
by. “that Burke* is not .'isharned at such success.’’ Mackintosh 
replied to him temiierately in the Vindiciae (iallitae, and 'Phomas 
Paine* replied to him less tempc-ratc-ly but far more lreMihautl>' 
and more shrewdly in the* Riejits of Man. Arthur 'S’oiing. with 
whom lie had c orresjionded years befori- 011 the m\‘s|erics o| 
det*j) |)loughiiig and fattening hogs, added a cogent jxih-mii.d 
(haptc’r to tli.it c-vc-r admiralilc* work, in vvhiih he showed Ih.il 
In- knew ;is nun h more ih.in liiirke about the old sv siem o! Eram e 
as he- knew more (h.in Burke about soils and roots. I’hilij) I-'rancis. 
to whom he had sliown the proof-sheets, had tried to dissu.ide 
Burke from publishiiig his performance. T'hc- jiassagc- about 
Marie Antoinette, which li;is since become a .‘^lock jiiece in books 
of rc-<ita(ion. seemed to l-ramis a mere* pie^e of foppery; for 
vv.is she not a Mc-ssalina and a jade-? “I know nothing of ycnir 
story of Messalina.” answe-red Burke; “am 1 obliged to jirove 
juditially (he virtues of all those 1 shall sec- sutfi-ring every kind 
of wrong and contumely and risk of life, before 1 endeavour to 
interest others in (heir sufterings? . . . Are not high rank, great 
.splendour of descent, great personal elegance- and outward accom¬ 
plishments ingre-dients of moment in forming the interest we 
take in the misfortunes of men? ... I tell you again that the 
recollection of the maimer in which 1 saw the cpieen of France 
in 1774. the comrast between that brilli.incy. sjilendour and 
bi'auty, with the prostr.ite hom.'igc* of a n.ition to her, and the 
abominable scene of 17,80 which I was describing, dul draw tears 
from me .md vvc-ited my paper. Thc-se U-ars came again into my 
eyes almost as often as 1 looked at the clesc rijition.—they may 
again \'«tu do not believe this fact, nor that thc-ie arc- mv real 
feelings; but (hat the whoh* is affected, or as you e.xpress it. 
downright foppery. My friend, I tell you it is truth; and that 
it i.s true and will be truth when you and 1 arc no more; and 
will e.xist as long as men with their natural feelings shall c.xist” 
(Corr. iii. 139). 

Burke’s con.servatism wa.s, as such a passage as this may illus¬ 
trate, the result partly of strong imaginative associations cluster¬ 
ing round the more impo.-^ing symbols of social continuity, ptirtlv 
, of a sc.rt c»f corresponding conviction in his rc-a--c»n tlctt iheu- .lu- 
■ cert.nn permanent eleineni-c of hum.in natuie cm; ctf whl» li tin- 
Europe.in ordc'r bad risen and which that order sati.sfied, and 
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of whoso immense merits, as of its miphty strength, the revo¬ 
lutionary party in France were most fatally ignorant. When 
Romilly saw Diderot in 1783, the great encyclopaedic chief 
assured him that submission to kings and belief in God would 
he at an end all over the world in a very few years. When Con- 
dorcet described the Tenth Ei)och in the long development of 
human progress, he was sure not only that fulness of light and 
perfection of happiness would come to the sons of men, but that 
they were coming with all speed. Only those who know the 
incredible rashness of the revolutionary doctrine in the mouths 
of its most powerful juofessors at that time; only tho.se who know 
their absorption in ends and their inconsideratencss about means, 
can feel how profoundly right Hurke was in all this part of his 
contention. Napoleon, who had begun life as a disciple of Rous¬ 
seau. confirmed (he wisdom of (he philosophy of Burke when he 
came to make the Concordat. 7 'hat m<‘asure was in one sen.se 
the outcome of a mere sinister expediency, but that such a 
measure was expedient at all sufficed to prove that Burke’s view 
of the present possibilities of .social change was right, and the 
view’ of the Rousseauiles and too sanguine I’erlectibilitarians 
wrong. As we have seen, Burke’s very first piece, the satire on 
Bolingbroke, sfirang from his conviction that merely rationalistic 
or destructive criticism, a[)plied to the vast coinjilexities of man 
in the social union, is cither mischievous or futile, and mischievous 
exactly in [iroinirtion as it is not futile. 

To discuss Burke's writings on the Revolution would be to 
write first a vnluriK' upon the abstract theory of society, and 
(hen a second volume on the hi.story of I'rance. But we may make 
one or (wo further nmiarks. One of the most common charges 
against Burke was that he allow'ed his imagination and pity to 
be toLiclu'd only I'V the sorrows of kings and (jucens, and forgot 
(he thousands of opjiressed and famine-stricken (oilers of the 
land. “No tears arc shed for nations,” cried hrancis, whose .sym- 
fiathy for (he Revolution was as passionate as Burke’s e.xecration j 
of it. “When (he [irovinces are scourged to the bone by a mer¬ 
cenary and merciless military jtower, and every drop of its blood 
and substame extorted from it by (he edicts of a royal council, 
the (.'ISO seems very tolerable to those who are not involved in 
it. When thousand,^ after thousands are dragooned out of (heir 
(ountry for the sake of (heir religion, or sent to row in the 
galleys for selling salt against law—when the liberty of every 
individual is at the merry of every prostitute, pimp or ]>arasile 
that has aicess to power or any of its basest .sulistitiUcs—my 
mind. 1 own, is not at om e jirejiared to be satisfied with gentle 
jnilliatives for such disorders” (hrmicis to Jiurku', Nov. 3, 17Q0). j 
This is a very ter.se way of |)u((ing a crucial objection to Burke’s j 
whole \'i(‘w of kiench affairs in 1 7S0. His answ’cr was tolerably 
simple. The Re\’olulion, though it had made an end of the 
liastilh', did not bring the only real practical liberty; (hat is to 
.say, the liberty w'hich comes with settled courts of justice, admin¬ 
istering settled law's, undisturbed by popular fury, independent 
of everything but l.iw, and with a clear law for their direction. 
The people, he contended, were no worse off under the old mon- 
anhy than they will be in the long run under assemblies that 
are fiound by (he necessity of feeding one part of the community 
at the grievcnis charge of other parts, as necessitous as those who 
are .so fed; that are obliged to flatter those who have their lives 
at (heir disposal by tolerating acts of doubtful intluence on com¬ 
merce and agriculture, and for the sake of precarious relief to , 
sow ihe seeds of lasting want; that will be driven to be the inslru- { 
ments of Ihe violence of others from a sense of (heir own weak¬ 
ness, and, by waint of authority to assess equal and proportional 
charges upon all, w'ill be compelled to lay a strong hand upon 
the j)os.ses.sions of a part. As against the moderate section of ; 
the Constituent Assembly this was just. 

One secret of Burke’s views of the Revolution was the con¬ 
tempt which he had conceiv'cd for the popular leaders in the 
earlier stage.s of the movement. In spite of much excellence of 
intention, much heroism, much energy, it is hardly to be denied 
that the leaders whom that movement brought to the surface j 
were almo.-t without exception mwi of the poorest political capac- ! 
ity. Dantoii, no doubt, was abler than most of the others, yet I 


the timidity or temerity W'ith which he allowed himself to be 
vanquished by Robespierre show’ed that even he was not a man 
of commanding quality. The spectacle of men so rash, and .so 
incapable of controlling the forces which they seemed to have 
presumptuously summoned, excited in Burke both indignation and 
contempt. And the leaders of the Constituent who came first 
on the stage, and hoped to make a revolution with rose-water, 
and hardly realized any more than Burke did how rotten was 
the structure which they had undertaken to build up. almost 
cle.serv'ed hi.s contempt, even if. as is certainly true, they did not 
deserve hi.s indignation. It w'as only by revolutionary methods, 
which are in their essence and for a time as arbitrary as de.spotic 
methods, that (he knot could be cut. Burke’s vital error was 
his inability to see that a root and branch revolution was. under 
the conditions, inevitable. His cardinal position, from W'hich he 
deduced .so many important conclusion.s, nanu'ly. that the parts 
and organs of the old constitution of France wen' sound, aiul only 
needed moderate inv'igoralion, is absolutely mistaken and unten¬ 
able. There was not a single chamber in (he old fabric that was 
not crumbling and tottering. The court was frivolous, vacillating, 
.stone deaf and stone blind; the gentry were amiable, but dis¬ 
tinctly bent to the very last on holding to (heir privileges, and 
th(‘y w’ere wholly devoid both of the iiolitical experience that 
only comes of practical resj^nsihility for pul)lic affairs, and of 
(he political .sagacity that only comes of political e.x[)erience 
The parliaments or trilnmals were nests of faction and of the 
deepest social incompetence. The v'ery sword of the slate broke 
.short in the king’s hand, if the king or queen ((»uld either hav’o 
had the political genius of Frederick (he Great, or could have 
had (he good fortune to find a minister with that genius, and 
the good sen.se and good faith to trust and stand by him against 
mobs of aristocrats and mobs of demoirats; if the army had 
been .sound and the stales-gi ni’ral had been convoked at Bourges 
or Tours instead of at Baris, then the tyi)e of I-rem h monarehy 
and I'reneh society might have Iw'en modernized without convul¬ 
sion. But none of these conditions existed. 

When he dealt with the at’lairs of India, Burke passed over the 
circumstances of Briti.sh a((|uisition of powi'r in that coniim nl. 
“There i.s a sacred veil to be drawn over Ihe beginnings of all 
government.” he .said. “The first step to empire is revolution, 
by which power is conferred; the next is good laws, good order, 
good institutions, to give that power stahilily.” lAaitly on this 
broad principle of political force, revolution was (he first step 
to the assumption l>y the Fri'iuh people of (hin’r own govern¬ 
ment. Granted that the Revolution was inevitable and indis¬ 
pensable, how' W’as (he nation to make the bi’sl of it? And how 
were surrounding nations to make the Ix'st of it ? This was the 
true point of view. But Burke never placed himself at such a 
point. He never concedc'd the postulate, because', though he knew 
France better than anybody in England excejit Arthur Young, he 
did not know her condition well enough. “Alas!” he said, “they 
little know how many a weary step is to be taken before they 
can form themselves into a mass which has a true political 
jKirsonality.” 

THE BREAK WITH FOX 

Burke’s view of French affairs, however consisieni with all his 
former political ccjnceptions, put an end to more than one of his 
old political friendshifis. He had ne\'er been pojnilar in the House 
of C’ommons, and the vehemence, sometimes amounting to fury, 
which he had shown in (he debates on the India Ifill, on the 
regency, on the im[>eachment of Hastings, had made him uniiopu- 
lar even among men on hi.s own .side. In May 1780—that mem¬ 
orable month of May in which the stales-general marched in 
impressive array to hear a .sermon at the church of Ncjtre Dame 
at Versailles—a vote of censure had actually been passed on him 
in the House of (^)mmons for a too severe exjiression used 
against Hastings. Fox, who led the party, and .Sheridan, who led 
Fox, were the intimates of the prince of Wales; and Burke 
would have been as much out of place in that circle of gamblers 
and profligates as Milton would have been out of place in the 
court of the Restoration. The prince, as someliody safd, was like 
his father in having closets within cabinets and cupboards within 
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closefs When the rJcb-tUs on the regency were at their height 
we have Burke n word (hat he was not admitted to the private 
counsels of the party, Though Fox and he were on friendly terms 
in society, ye( Burke admits that for a (onsidcrahie {jeriod before 
I 700 there had been between them ‘■<]istancc, coolness and want 
of (onhderue, it not total alienafion on hi.s part.” The younger 
Whigs had In-gun to j>resK for shorter parliaments, for the ballot, 
for redistribution of txditical power. Burke had never looked 
with any favour on these projects. His exi)erience of the senti¬ 
ment of the populace in the (wo greate.st concern.s of his lift— 
American affairs and Indian affairs—had not In-en likely to pre¬ 
possess him in favour of thc^ [)opular voice as the voice of suiierior 
IK)litic;al wisdom. He did not al»solut(;ly object to some remedy 
in the state of representation {C'orr. ii. 3H7), still he vigorously 
resisted such ])r()|)osals as the duke of Richmond’s in 1 7H0 for 
manhood suffrage 'I'he general ground was this;—“7'he machine 
it.^elf is well enough to answ<*r any good purj^ose. provided the 
materials wen; souiui. But what signities the arrangement of 
rottenness-^” 

Bad as the jiarliaments of (leorge III. were, they contained 
their full share of eminent and capable men, and, what is more, 
their v«-ry defects were the exact counterparts of what we now 
l(M)k back upon as the prevailing .stupidity in the country. What 
Burke valued was goocJ government. His Rvport vn the Causes 
oj the Duration of Mr. IJustini’s’s Trial shows hc*w wide and 
sound were his view.s of law reform. His 'Thouf’hts on Scarcity 
attest hi.s enlightenment on the ccmlral neces.sities of trade and 
manufacture, and even furnished arguments to Cobden 50 
years afterwards. I’itt’s parliaments were competent to discuss 
and willing to pas.s, all measures for which the average political 
intelligence c»f the country was ripe. Burke did not believe that 
altered machinery was at (hat time neeck'd to improve the quality 
of legislation. If wiser legislation followed the gre-at reform of 
Burke would have said that (his was bc‘«.au.se (he- political 
intelligence of the country h.id imi»roved. 

'rhougli accTsc- at all limes to taking up parliamc-nlary reform, 
he thought all such projects downright crimes in the agitation of 
1701-0-’, 'I’his was the vic'W taken by Burke, but it was not the 
vic-w of Fox, nor of Sheridan, nor of I'rancis, nor of many others 
of his party, unci dilierence of opinion hc're wa.s naturally followed 
by cliltereiue of ojiinion upon aKairs in France. Fox, Grey, Wind¬ 
ham, Sheridan, I'rancis, Lord l-iuwilliain, and mexst of the other 
Whig leaders, welcomed the Revolution in France. And so did 
i’itt, loo, for some time, “How much the greatc*st event it is that 
ever hapinned in the world," cried Fox, with the exaggeration of 
a man ready to claiue the carmagnole, “and how much the best.” 
rhe dissension between a man who felt so passionately as Burke, 
and a man who s])Oke so impulsively as Charles I'ox, lay in the 
very nature of things. Between Sheridan and Burke there was an 
cepen breadi in the House of Commons upon the Revolution so 
early as February 1700, and Sheridan's inlluence w'ith Fox was 
strong. This divergencer of opinion destrcjyed all the elation that 
Burke might well have felt n( his c'ornpliments from kings, his gold 
medals, his twedve editions. But he was too fiercely in earnest in 
his horror of Jacobinisin to allow mere party as.sociations to 
guide him. In May t7(;i the thundercloud burst, and a public 
rupture bet wren Burke and Fox took place in the House of 
Commons. 

'I'hc scene is famous in Lngli.^h jurliamenlary annals. The 
minister had introduced a measure for (he division of the province 
of Canacla and for the establishment of ;i local legislature in each 
division. l’o\ in the coiirr of debate' we nt out of his way to 
laud the' Revolution, and (o sneer at some of ihc mo'^l ehc-ilive 
p.issii4;<'s in (he Rcjlcciiorts. Burke was not present, but he an¬ 
nounced his delennination to reply. On the day when the (>iic'bec 
Bill WAS to ectine cm ag;un, Fox called ujmn Burke, .rnd the pair 
walked tcigether from Burkes house in Duke Street demm to 
\Vt'stniinslt'r. The t^'uebec Bill wus recommitted, and Burke at 
once rose and soon began to talk bis usual language against the 
Rt'volniion, (he liglils ot man, and Jatobinism whellier Faiglish 
or I ren* h There was a i.ill to order. 1 ox. who was .is sharp and 
intolerant in the House as he was amiable out of it, inierposecl 


with some word.s of contemptuous irony. Pitt. Grey, Lord Shef¬ 
field, all plunged into confused and angry debate as to whether 
the French Revolution was a good thing, and whether the French 
Revolution, good or bad. had anything to do wdth the Quebec 
Hill. At length Fox. in seconding a motion for confining the debate 
to its proper subject, burst into the fatal question beyond the 
subject, taxing Burke W’ith inconsistency, and taunting him with 
having forgotten that ever-admirable saying of his own about the 
insurgent colonists, that he did not know how to draw an in¬ 
dictment against a whole nation. Burke replied in tones of 
firm self-repression; complained of the attack that had been 
made U}X>n him; reviewed Fox’s charges of inconsistency; enu¬ 
merated the points on which they had disagreed, and remarked 
that such disagreemc-nts had never liroken their friendship. 
But whatever the. risk of enmity, and howc-ver bitter the loss 
of fric'ndship, he would ne\'er cease from ihe warning to flee 
from the French con.stitution. “But there is no loss of friends.” 
said Fcjx in an eager undertone. “Ves,” .said Burke, “there is a 
loss of friends. I know the penalty of my conduct. I have done 
my duty at the price of my friend—our friendship is at an end.” 
Fox rose, but was so overcome that for some moments he could 
not speak. At length, his eyes streaming with tears, and in a 
broken voice, he deplored the breach of a 20 years’ friendship 
on a i>c)liiical question. Burke was inexorable. 1’o him the politi¬ 
cal question was .so vivid, so real, so intense, as to make all per¬ 
sonal sentimc'nt no more than dust in the balance. Burke con¬ 
fronted Jacobinism with the relentlessne.ss of a Jacobin. The 
rupture wa.s never healed, and Fox and he had no relations with 
one another henceforth beyond such formal interviews as took 
place in the manager’s box in Westminster Hall in connection with 
the impeachmc'nt. 

A few months afterwards Burke jiublishec] the Appeal from the 
A’c W' to the Old Whiys, a grave, calm and most cogent vindication 
of the perfect con.si.stency of his criticisms upon the Lngli.sh 
Revolution in loSS and upon the French Revolution of i rSc), 
with the doctrines of tlie great Whigs who ccjiiductcd and after¬ 
wards defended in Anne’s reign the transfer of the crown from 
James (o William and Mary. The Appeal was justly atceiited as 
a .satisfactory j)erformance for the purpose with which it was 
W'ritten. Events, how’eviT, wc-re doing more' than words could do 
to confirm the public opinion of Burke’s sagacity and foresight. 
He had alw’ays divined by the instinct of hatred that the French 
moderates must gradually be swept away by the Jacobins, and 
now it was all coming (rue. The humiliation of the king and 
cjueen after their capture at V’arennes; the compulsory acceptance 
of the constitution; the plain incompetence of Ihe new Lc'gisla- 
live A.s.sc'inbly; the growing violence of the Parisian mob, and Ihe 
ascendency of the Jacobins at the Common Hall; the fierce day 
of June 20, 17CJ2, when the mob flooded the Tuileries, and the 
bloodier clay of Aug. 10. when the Swiss Guard was massacred 
and the royal family Hung into prison; the murders in the' prisons 
in September; the trial and execution of the king in Jan. 17033; 
the proscription of the Gironciins in June, the execution of the 
C|iieen in October—if w’e realize the impression likely to be made 
upon the sober and homely English imagination by such a height¬ 
ening of horror by horror, we may e,Tsily understand how jx,'oplc 
came to Listen to Burke’s voice us the voice of inspiration, and 
to look on his burning anger as the holy fervour of a prophet 
of the Lord. 

BURKE AND PITT 

box still held to his old opinions as stoutly as he could, and 
condemned and oiiixjsed the war wliich England had declared 
ugaircsl the I’rench repuidic. Burkc', who was profoundly inca¬ 
pable of the meanness of letting jx-rsonal estrangement blind his 
eyes to what was best for the commonwealth, kept hoping against 
hope th.it each new trait of excess in France would at length bring 
the great Whig leader to a better mind. He used to declaim 
by the hour in the conclaves at Burlington House upon the ncees- 
sitv of securing Fox; upon the strength which his genius would 
lend to llu' adminbtraiion in ii> task of grappling with the san¬ 
guinary giant; upon the impossibility, at least, of doing either 
W'ith him or without him. Fox's most im|x>riant ixjlilical friends 
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who had long wavered, at length, to Burke's great satisfaction, 
went over to the side of the government. In July 1704 the duke 
of Pt>rtland, Lord Litzwilliam, Windham and Grenville took office 
under Pitt. Fox was left with a minority which wa.s satirically 
said not to have been more than enough to till a hackney coach. 
“That is a calumny,” said one of the party; “we should have 
tilled two.” The war was prosecuted with the aid of both the 
irreat parliamentary parties of the country, and with the approval 
of the jireat bulk of the nation. Perhaps the om‘ man in England 
who in his heart approv(‘d of it less than any other was William 
Pitt. The difference between Pitt and Burke was nearly as great 
as that between Burke and Fox. Burke would be content with 
nothing short of a cru.sade against PTance, and war to the death 
w'ith her rulers. “I cannot i)ersuade myself,” he said, “that this 
war bears any the least resemblance to any that has ever e.xisted 
in the world. I cannot iH*rsuade myself that any examples or 
any reasonings drawai from other wars and other j>oIitics are at all 
api)licable to it” (Corr. iv. 2 iq ). Pitt, on the other hand, as Lord 
Russell truly says, treated Robespierre and Carnot as he would 
have treated other French rulers, whose ambition was to be re¬ 
sisted, and whose interference in the affairs of other nations was to 
be chf'cked. And he entered upon the matter in the spirit of a man 
of business, by settding ships to seize .some islands belonging to 
France in the U'est Indies, so as to make certain of repaynumt of 
the expenses of the war. 

In the summer of 1794 Burke was struck (o the ground by a 
blow to his deei)est affeilion in life, and he never recovered from 
it. Flis whole soul was wrapped up in his only son, of whose 
abilities he had the most extravagant estimate and hope. All the 
evidence goes to show that Richard Burke was one of the most 
fpresumptuous and empty-headed of human heing.s. “He is the 
most imimdent and opiniative fellow I ever knew,” said Wolfe 
Tone. Gilbert Elliot, a very different man, gives the same ac¬ 
count. “Burkc',” he says, descril)ing a dinner party at Lord Fitz- 
william’s in 1703, “has now got such a train after him as w'ould 
sink anybody but himself; his son who is quite naiLsratrd by all 
mankind; his brother, who is liked better than his son, but is 
rather oppressive with animal spirits and brogue; and his cousin, 
William Burke, who is just returned unexjpectcdly from India, 
as much ruined as when he went years ago, and who is a fresh 
charge on any prospects of power Burkc may ever have. Mrs. 
Burke has in her train Miss PTench f Burke’s niece], the most 
perfect xhr Paddy that ever was caught. Notwithstanding these 
disadvantages Burkovs in himself a sort of power in the .state. 
It is not too much to say that he is a sort of power in Europe, 
though totally without any of tho.se means or the smallest share 
in them which give or maintain power in other men.” Burke ac¬ 
cepted the position of a power in Pairopc .seriously. Though no 
man was ever more free from anything like the egoism of the 
intellectual coxcomb, yet he abounded in that active self-confi¬ 
dence and self-assertion which is natural in men who are conscious 
of great powers, and strenuous in promoting great cau.ses. In the 
summer of 1701 he despatched his son to Coblenz to give advice 
to the royalist exiles, then under the direction of Calonne, and 
to report to him at Beaconstield their disposition and prospects. 
Richard Burke was reieived with many compliments, but of 
course nothing came of his misision, and the only imjire.ssion that 
remains with the reader of his prolix story is his tale of the two 
royal brothers, who afterwards became Louis XVUI. and Charles 
X., meeting after some parting, and embracing one another with 
many tears on board a boat in the middle of the Rhine, W'hile 
some of the courtiers raised a cry of “Long live the king!”—the 
king who hatl a few weeks before been carried back in triumph 
to his capital with Mayor Petion in his coach. When we think of 
the pass to which things had come in Paris by this time, and of 
the unappeasable ferment that boiled round the court, there is a 
certain touch of the ludicrous in the notion of poor Richard 
Burkc writing to Louis X\T. a letter of wi.sc advice how to 
comport himself. 

At the end of the same year, with the approval of his father he 
started for Ireland as the adviser of the Catholic Association. 
He made a wretched emissary, and there was no limit to his arro¬ 
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gance. noisiness and indiscretion. The Irish agitators wore gl,id 
to give him i.ooo guineas aiul to send him home. 'I'lie mi.ssion 
is associated with a more important thing, his father s Lettrrs to 
Sir Hercules Lau^rishe, advocating the admission of the Irish 
Catholics to the franchise. This shrirl jjieie aliounds richly in 
maxims of moral and political prudence. And Burke c.vhibited 
considerable courage in writing it; for many of its maxims seem 
to involve a contradiction, first, to the principles on which he 
withstcKul the movement in f'raiue, and second, to his attitude 
upon the subject of jiarliamenlary reform. The uintr.idiction is 
in fact only superficial. Burke was not the man to fall unawares 
into a trap of this kind His defence of C'atholic relief—.nul it 
had been the conviction of a lifetime—was vi'ry properly founih'd 
on proiH)silions which were true of Ireland, and were true neither 
of France nor of the (luality of parliamentary representation in 
England. Yet Burke threw such breadth and generality over all 
he wrote that even these propositions, relative as they were, form 
a short manual of statesmanship. 

END OF PARLIAMENTARY LIFE 

.At the (.lose of th(“ ses.sitm of 170.} the imiiea(hment of Hastings 

h. 'id come to an end. anil Burke bade l.tnwell to parliament 
Richard Burke was elected in his father's place at Mahon The 
king was bent on making the champion of the old order of Europe 
a peer. Jlis title was to be Lord Beaconstield. and it was designed 
to annex to the title an income for three lives, riu; patent was 
being made ready, when all was arre.sted by the sudden death of 
the son who was to Burke more than life. The old man's grief 
was agonizing and inconsolable. “The .storm has gone over me,” 
he wrote in words which are well known, but which can hardly 
be rejxated too often for any who have an ear for the carlences 
of noble and pathetic speech “The storm has gone over me. 
and 1 lie like one of tl^o.^e old oaks whiih the late hurriianc ha.s 
scattered about me. 1 am slrij)i)ed of all my honours; I am torn 
up by (he rooEs and lie prostnile on (ht‘ earth ... 1 am .alotu’. 
1 ha\e none to met't my enemies in the gate, ... 1 Iiv(' in an 
inverted order. They wlio ought to have sucieeded me have gone 
before me. They who should have been to me as posterity arc 
in the ])lace of ancestors ’ 

A pen.sion of £2.500 was all that Burke could now be j)ersuaded 
to accept. The duke of Bedford and Lord Lauderdale made some 
remarks in j)ar)iumenL upon this jjaltry rewartl to a man who, in 
condmting a great trial on the j)ul)lic behalf, had worked harder 
for nearly ten years th.’iii any minister in ;my cabinet of the 
reign. But it was not yet safe to kick up heels in face of the 
dying lion. 'Fhe \'ilent:.ss of such criticism was punished, as it de- 
.served to be, in the Letter to a Noble. Lord in which 

Burke showed the u.sual art of all his romimsitions in shaking 
aside the in.siguilicances of a subject. He turned mere i)er.sonal 
defence and retaliation into an occa.sion for a lofty enforcement 
of constitutional [)riiuiples, and this, too, with a relevancy and 
pertinence of consummate skilfulness. 'Fhere was to bv one more 
great effort before the end. 

In the .spring of 170O Pitt's constant anxiety for )K-aie had be¬ 
come more earnest than ever. He had found out the instability 
of the coalition and the {M)W'(;r of I-'rance. Like the thrifty steward 
he was, he saw w'ith growing concern the w'asle of the national 
resources and the strain upon commerce, with a public debt 
swollen to what then seemed the desperate sum of £400,000,000, 
Burke at the notion of negotiation flamed out in the Letters on 
a Reificidc Peace, in some respects the most splendid of all his 
compositions. They glow with pas.sion, and yet with all their 
rapidity is such steadfastness, the fervour of imagination is so 
skilfully temfx;re(l by clo.se and plausible reasoning, and the whole 

i. s wrought with such strength and fire, that we hardly know 
where else to look either in Burke’s own writings or elsewhere 
for such an exhibition of the rhetorical resources of our language. 
We cannot wonder that the whole nation was stirred to the very 
depths, or that they strengthened the aversion of the king, of 
Windham and other irnfxirtant personages in the government 
against the plan* of 1*1!t. The. prudence of their drift must be 
settled by external considerations. Those who think that the 



BURKK - 15URLAMAQUI 


Frcnrh were likely to show a moderation and practical reason¬ 
ableness in success, such as they had never shown in the hour of 
imminent ruin, will find Burke’s jud^ent full of error and mis¬ 
chief. I’hose, 0/1 the contrary, who think that the nation which 
was on the very eve of surrendering itself to the Napoleonic 
absolutism wais not in a hop<‘fuI humour for peace and the Euro- 
pK*an order, will believe that Burke’s protests were as perspicacious 
as they w'ere powerful, and that anything which chilled the energy 
of the war was as fatal as he declared it to he. 

When tlie third and most impressive of these astonishing pro¬ 
ductions rami' into the hands of the public, the writer was no 
more. Burke died on July H, /7<J7. Fox, who with all his faults 
was never wanting in a fine and generous sensibility, j)roj)osed 
that there should be a jiublic funeral, and that the body should 
lie among the illustrious dead in Westminster Abbey. Burke, 
however, had left strict injumtions that his burial .should be 
private; and he was laid in the little church at Bcaconsfield. It 
was the year of Campo lormio. So a black whirl and torment of 
ra[)in(', violence and fraud was emirtling the Western world, as a 
life went out which, notwithstanding some eccentricities and some 
alierraf ions, had made great tides in human destiny very luminous. 

(J. Mo.) 

Biiii.KxaiAein Of ttie Collcttt'd there; are two main edi¬ 

tions the (iiiarfo and thc‘ octavo, (i) ()uarto, in eiirht vols., leegun in 
iVo-’, unde r the editor,diip ol Dr. F, Lawrenc.e; voP. i-iii. were puh- 
lidied in vols. iv, viii., edited by Dr. Waller King, .sometime 

Inshop of Rochester, were; eompleted in iHj;. (j) Octavo in i(> vol-^. 

■| his was begun at Burke’s deatli, also hy Drs. Lawrence and King; 
vols. i. viii. were published in iHoj and reissuc'd in jHoH, when Dr. 
Lawrence died; vols. i\.-\ii. were published in and the remaining 
lour vols. in iHij. A new edition ol vols. i.-vii. was published in 
iHj^ and the contents of voL. i.-\ii, in 2 vols. octavo in 1^,14. .An 
eililion in nine vols. was published in Boston, Massaihusells, in iS.^o. 
'Ibis contains the whole of tlu' Knglish edition in 10 volumc-s, with a 
reprint of the A< < omit of tlir i'.itropniu Settlements in Ameriia which 
i' not in the Faiglish ediiiori. 

.\niong the' nunuTous editions published later may be mcuilionc'd 
that in Bohn's Hrili:di puhlislied in iSs,{. This contains the 

lilth eihlion ol Sir Jaine< rrior's hie; .ila> an edition in u vols., 
oilavo, published l)\' . 1 . Nimmo, iSoH, There is an edition of the 
Seleit H'c/A's ol Burke with introdin lion and Holes |)v K. J. Payne 
in Ihe ('larc'iulon Press .sc'rie.s, nc'w edition, vols., iSoT- I hr Cor- 
responiinu e of lidmund l^urke, cdilecl by Karl Kil/william and Sir 
R, Bourke, with appendix, detached papers ancl note.s for spec-clu's. 
was puhlished in 4 vols., 1S44. d'his Corrr.\p(indein e, however, is far 
trorri being complete. It is nc'cessary to sc-e: ]'he cpiUolary Corre- 
spondenee of Edmtiml Burke and Dr. French Lawrence, 1 vol., Riving- 
lon, iH.: 7 (not includcMl in the Litzw illiam Correspondence of 1H44) ; 
Letters frinn Edmund Burke to Rii hard Shai klcton (in The Lead- 
heater Eaprrs, voi iSUj; Correspondence of Edmund Burke and 
U 77 /;ur« Windham, edited bv J. P. (bison, 1010 (Roxburghe Club). 
the Speedtrs c/ Edmund Burke, in ihe House of Commons ami 
H I'stm/nsler Hall, were* published in 4 vols., iHio. Other eclitions of 
Ihe speei he-, are those On Irish Affairs, collected and arranged bv 
Matthew Arnold, with a preface (iS.Si), On .lmcr/V<m Taxation, On 
Com iliatnoi with Amrri(a, together with the Letter to the Sheriffs of 
Bristol, edited vcith introduelion and notes by K. (L Selhv (i.Sqt;). 

The standard life of Burke is that l)\- Sir James Prior, Memoir of 
the IJfr and Charm h r of Edmumi Burke with Speiimrns of his 
i'ortry ami Letters (1SJ4). 'Ihe Lives by C. MaeCormick (i7i)H) and 
bv K. Bissc't (171)8. iHoo) are of little value. Other livc-s are those by 
'I' Mac Knight (iSc)8) and hy Bertram Newman (iH.’7). A. P. 1 . 
Sanuiers I he early life, correspondence and writiniis of E.dmund 
Burke (iti.’O, throws new light on this part of Burke’s life. Of' 
critical c-sliiiiates of Burke's life the Edmumi Burke of John Morley, 

‘ Knglish Men of Ketters" series (1870), is an elaboration of the above 
article, see also his Burke, a Historical Study (1.807) lately reprinted 
(New York, Knapp, lO-’.D ; “Three Kssays on Burke,” hy Sir Janies 
Kit/.jamc's Stephen in Horae Sahhalicae, series iii. (i8c)2) ; and Pepto- 
l^raphia l>uhhncn\is, Memorial Discourses preached in the ChapeJ of 
Trinity C'ollciic, Dublin, iSoy -looj; Edmund Burke, hy G. Chadwick, 
bishop of Derrv (iqoj). The best account of Burke's philosophy is 
John MacC'unn’s The political philosophy of E.dmund Burke (loyO- 
,SVc also: Richmond l.ennox, E.dmund Burke und sein polUischrs 
/Ir/o’/ 7 vb 7 c/ (Munich. ig.yO ; C'luirles Kdwyn \aughan. "Burke,” in 
his Studies in the history of political philosophy (Manchester, 10^5). ! 

BURKE, ROBERT O’HARA ( iSjo-iSt)i). Australian ex¬ 
plorer. was burn at St. Cleram. Co. Galway, Ireland, in 1820. ; 
entered the Au.strian army, left it in 1848. and joined the Royal 
Iri.sh Constabulary. Five years later he emigrated to Tasmania, 
ancl shortly afterwards cros.scd to Melbourne, where he became 
an ins|Hxior of police. At the end of 1S57 the Philosophical Insti- J 


tute cd' \ icloii.i apjiointc'd a committee lo incjuire into and rc^jort 
upon the exploration of the Australian interior, and an expedition 
was organized under the leadership of Burke, with \\ . j. \\ ills as 
.surxryor and astronomical observer. 'Phis expedition, which left 
Melbourne on Aug. 21, 1800, forms a painful episode in Australian 
annals. Ten Europeans and three Sepoys accompanic'd the ex¬ 
pedition, w’hich was soon torn by internal dis.sensions. Near Men- 
indie on the Darling, Landell.s, Burke’s second in command, be¬ 
came insubordinate ancl resigned, hi.s example being folJowecj liy 
the doctor—a (ierman. On Novy ii Burke, with Wills and live 
assistants, 15 horses and 16 camels, reached Cooiier's Creek in 
(Queensland. W'hcrc a dejiot was formed near good grass ancl ul)un- 
dance of water. Here Burke proposed waiting the arrival of his 
third ofticer, Wright, whom he had sent hack from Torowoto to 
Mc'ninclie to fetch .some camels ancl supplies. Wright. hov\a*ver. 
delayed his departure until Jan. 20, iSoi. Meantime, weary of 
waiting, Burke, with Wills, King and (iray as comjianioris. de- 
teirninecl on Dc'c. lO lo push on across the continent, leax'ing an 
assistant named Brahe to take care of the dc'pot until Wright's 
arriv'al. On I*'eb. 4, 1801, Burke ancl his party, worn down by 
famine, reached the estuary of the Flinders river, not far from 
the pre.sent site of Normantown on the Gulf of C^irpcntaria. On 
Feb. 26 began their return journey. The i)arty suHered grc'ally 
from famine .'ind exposure. In vain they looked for Ihe relief 
which Wright was to bring them. On April ib Gray died, and the 
emaciated survixors halted a day lo bury his bc/dv. That day's 
eleday, as it turned out, cost Burke and Wills their lives; tlu-y 
irrived at Cooi)er's Creek to tiiid the dei)o1 de.serted. But a lew 
hours before, Brahe, unrelieved by Wright, and thinking that 
Burke had died or changed his jikins, had taken hi.s departure for 
the Darling. Burke and his cc)m])anions struggled on, until death 
overtook Burke ancl Wills at Ihe c'lid of June. King .sought the 
natives, who cared for him until his relief by a se.irch jiarty in 
Sc'ptembrr. 

BURKE, WILLIAM (1 7u.^-i820), Irish criminal, w;is born 
in Ireland in 1702. .\fler trying his luiiiti at a varietx' of trades 
there, he went to Scotland aliout 1S17 as a naxay. and in 1S27 
was living in a lodging-house in Edinburgh kc'jit by William Hare, 
nolher Jrisli labourc-r. 'i’owards the end ol that year one of 
H.ire's lodgers, an old army pensioner, died, d'his was the jieriud 
if the body-snatchers or Resurrectioni.sis, and Hare and Burke, 
ware that money could alw;i\s be obtained for ./ corjise, sold the 
liody to Dr. Robert Knox, a le;iding Kdinbnrgh anatomist, for 
17 los. The price obt.iinc'd and the simplicity of the trans;i( lion 
suggest I'll to Hare an easy method of milking a iiroli table' livelihood, 
ancl Burke at once fell in with the plan. The two men inveigled ob¬ 
scure iravellers to Hare’s or some other lodging-house, made them 
Irunk and then suffocated them, taking care to leave no marks of 
violenc e. The bodies were sold to Dr. Knox for pric es av eraging 
from £8 to £14. At least 15 vic tims had been di.sposed of in this 
way when the suspicions of the police were aroused, and Burke 
ancl Hare were arrested. T'he latter turned king’s exidcunc', and 
Burke was found guilty and hanged at Edinburgh on Jan. 28, 1820. 
Hare is believt'd to have died in England under an assumed name. 
I'rom Burke's method of killing his victims has come the verb 
'to burke.” meaning originally to suffocate, or suppres.-, .secretly, 
or to kill with the object of selling the body for the jiurposes of 
dissection; later to evade or sup|.)ress an inconvenient fact or 
ciuestion. R. L. Stevenson's story. The Body SudDher. may have 
)cen suggested in part by Burke’s exploits. 

See George Maegregor, History of Burke and Hare and of the 
Resurrectionist Times (Glasgow, 1S84) ; and Messrs. Hodge’s sc^ries of 
Notable Trials (1917 s^q.). 

BURLAMAQUI, JEAN JACQUES (1104-1748), Swiss 

publicist, was born at Geneva, where he was honorary [irofessor 
of ethics and the law of nature for 15 years. As a member of the 
council of state, he gained a high reputation for his praclic al sagac¬ 
ity. His Principfs dti droit natiircl (1747) and Priticipcs du droit 
politique (1751) passed through many editions, and were exten¬ 
sively used as text-books. His fundamental principle may be de¬ 
scribed as rational utilitarianism, and in many ways it resembles 
that of Cumberland. 
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BURLEIGH, HENRY THACKER (1866- ), Negro 

baritone, composer and arranger, was born at Erie, F\a., Dec. 2. 
1866, The grandson of a slave, he supported himself at various 
jobs until he succeeded in obtaining admittance to the National 
Conservatory of Mu.oc, New York, singing before a committee 
that included Joscffy. Here he studied for four 3’ears. The mother 
of Edward MacDowell took interest in him as also did Anton 
Dvorak, for whom he copiied manuscripts. In 1894 
appointed soloist at St. George’s EpiscojKil church. New York, 
the only Negro out of .sixty applicants, retaining the position ever 
since. He is the composer of over fifty songs, including line set¬ 
tings of Whitman’s “Ethiopia Saluting the Colours’’ and Rupert 
Brooke’s sonnet “The Soldier." festival anthems, and violin pieces, 
and has achieved an international reputation by his arrangements 
of negro .spirituals, notably “Dee]) River. ” The Si)ingarn Medal 
was conferred on him in 1017. 

BURLESQUE, a form of the comic in art, consi.sting broadly 
in an imitation of a work of art with the object of exciting 
laughter, by distortion or exaggeration, by turning, for cxamjile, 
the highly rhetorical into bomb.isl, the pathetic, into the mock- 
sentimental, and es])ecially by a ludicrous contrast between the 
subject and the style, making gods sju-ak like common men 
and common men like gods. While i^arody (q.vJ, also based on 
imitation, relies for its effect more on tlu; close following of lh(- 
style of its counterj)art, burlesriue. de])ends on broader and 
coarser effects. Its [particular sphere, is in literature, and especially 
in drama. The Batrat Itomyomtu h'ui, or Battle of the I'rogs and 
Mice, is the earliest exanijile in classical literature, being a trav¬ 
esty of the Homeric ejne. TIk; Italian word first ajiiiears in the 
Opere Burlc.srltr of braiicesct.) Berni ( 1407-1 S.vS). In France, 
during jiart of the reign of Louis Xl\'.. the liurlespue attained 
great pojiularity; burlesciue Aeiieids. Iliads and Od>sscys were 
com])ose(l, and e\en the most sacred subjects were not left un- 
traveslit'cl. (.)f tht; numerous wrili'rs of these, P. Scarron is most 
[irominenf, and his ]’iri[ile Travesti (i648-s,D was followed by 
numerous imitators. In Isnglish literature Chaucer’s Rime of Sir 
T/iopas is a burlesque of the. long-winded mediaeval romances. 
Among the best-knowm true burlescjues in English dramatic litera¬ 
ture may be mentioned the 2nd duke of Buckingham's The Re¬ 
hear sal, a burlesque of the heroic drama, and Sheridan’s 'The 
Critic. In the later iqth century the name “burlesque’’ was given 
to a form of musied dramatic composition with which the Gaiety 
theatre. London, and the names of Edward Terry, Fred Leslie, 
and Nellie I'arren are [larticularly connected. The Gaiety type of 
burlesque gave place to the “musical comedy,” and in more recent 
years to the “revue.” 

The name burlesque {bnrlesca or hnrla), is also given some¬ 
times to instrumental comjpositions of an appropriately light¬ 
hearted character. 

BURLEY, hub city of Minidoka irrigation iiroject in Idaho. 
L'.S.A. It has 120,000 ac. of irrigated land on the great Snake 
river, 84 mi. S.W. from Pocatello, in the heart of the Idaho 
[jotato section. It is ser\'ed by the Cnioii Pacific railroad system. 
It has an airjjort. Its population in 1940 by federal census was 
5,429. Principal industries; beet sugar refinery, cheese factory, 
flour mill and creamery. It was settled in 1905 and incorporated 
in 1918. 

BURLINGAME, ANSON ('1820-1870), American legis¬ 
lator and diplomat, was born in New Berlin, N.Y., on Nov. 14, 
1820. In 1824 his parents took him to Ohio, and about ten years 
afterwards to Michigan. In 1848-41 he studied in one of the 
“branches” of the university of Michigan, and in 1846 graduated 
at the Harvard law school. He practised law in Boston, and won 
a wide reputation by his speeches for the Free Soil party in 1848. 
He was a member of the Massachusetts senate in 1853-54, and of 
the national Hou.se of Representatives 1855-61, being elected for 
the first term as a “Know Nothing" and afterward.s as a member 
of the new Re[)ubiican Party. He was an effective debater in the 
House, and for his impassioned denunciation (June 21, 1856; of 
Preston S. Brooks ( i 8 t (>-57), for his assault upon Senator 
Charles Sumner, was challenged by Brooks. Burlingame accepted 
the challenge and specified rifles as the weapons to be used, his 
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second chose Navy island, above the Niagara Falls, and in Canada, 
as the place for the meeting. Brooks, however, refused these 
conditions. In 1861 President Lincoln appointed him (June 1.], 
i86t) minister to China. This oflicc he held until Nov. 1867, when 
he re.signcd and was immediate!}' appointed mini.ster plcniiioten- 
tiary to head a Chinese diplomatic mission to the I'nited States 
and the jirincipal European nations. The embassy arrived in (he 
United States in March, 1S6S, and coruluded at \Va.‘<hington 
(July 28, 1868) a scries of articles, supplementary to the Reed 
Treaty of 185S, and later known as “The Burlingame Treaty.” 
The “Burlingame 'Freaty" recogni/,cs China’s right of eminent 
domain over all her territory, gives China the right to aiijioint 
at ports in the United States consuls, “who shtill enjoy the same 
|)riviieges and imrnuni(ie,s a.s lho.se enjoyetl by the consuls of 
Great Britain and Russia”; jirovides that “cili/ens of the Unittai 
States in China of every religious jiersuasion and Chinese subjects 
in the United States .shall enjoy entire liberty of conscience and 
shall be exempt from all disability or persecution on account of 
(heir religious faith or wor.ship in either country," and grants 
certain privileges to citizens of either country residing in the other, 
the privilege of naturalization, however, being siiecifically with¬ 
held. Burlingame's s})oeche.s did imu h to awaken a more intelli¬ 
gent appreciation of China's attitude toward (he outside world, 
He died suddenly at St. Petersburg on h'eb 24, 1870, 

His son Edward Lini rmoric BllKLl^'(;A^tl; (iS4S-ii)."21 w;ts 
educated at Harvard and at Heidelberg, was a member of the 
editorial staff of the New York Tribune in 1871-72 and of the 
American Cyclopaedia in 1872-7O, and in ]88()-J9i.t was the 
editor of SeribneCs Magazine. 

See Frederick Wells Williams, Anson Burlingomv and the First 
(.Atinesr Mission to Foreign Powers (1912); also Robert Grunt, 
"Edward Livermore Burlingame,” Harvard Graduates' Magazine, 
vol. .Yx.\i. p. 468-470 (1924). 

BURLINGAME, a beaut if 111 and rnpidly-growing residential 
(own of San Mateo county, C'alifornia, U.S.A., 15 mi. S. of San 
Framisco, on the bay. The j)opulation in 1920 was 4,107: in 
1940, 14,270; in 1940. 15,1)40 by the federal census. The town 
was inc()r}K)rated in 1908. 

BURLINGTON, a city of Iowa, U.S.A., situated on the 
bluffs of (Ik; Mississijipi river, near the .southeast corner of the 
state; the county .seat of Des xMoines county, it is on federal 
highways 44 and 61, and is a. railroad centre, served by the 
Burlington and the Rock Island railways. Pop. f 1940) 25.842. It 
has a jobbing business, notably in furniture; railway rt'pair and 
oust nut ion shops; and otlier manufactures, including baskets, 
engines, agricultural implements, coffins, monuments, barrels, 
leather goods, buttons, soaps, clothing and glo\’(*s. brooms, jjaints 
and varnishes, crackers, candy and mattresses. The factory out- 
|)ut in 1049 was valued at $12,794,060. In i()4i the United States 
government constructed (he Iowa ordnance plant 4 mi. W. of 
Burlington. It comprises 22,000 ac. with 800 buildings and about 
f]0 mi. of railroad sidetrack. The cost exceeded $50,000,000. The 
|)lant employs 7.500. 

Lieutenant Z. M. Pike visited (lie site; ol’ Burlington in 1805, 
and recommended the erection of a fort. A fur-trading post was 
established in 1829, and permanent settlers began to come in 
1844, after the Black Hawk war. A town was laid out in 1844. At 
first it was called Flint Hills, a tran.slation of the Indian name, 
but was renamed for Burlington, Vermont. The town was in¬ 
corporated in 1847, and received a city charier in 1848 from the 
territory of Wiscon.sin. The territorial legislature of Wisconsin 
met here from 1836 to 1838, and that of Iowa from 1848 to 1840. 
The city adopted a commission form of government in 1917. The 
Daily Hawk-Eye Gazette, Iowa’s oldest daily newsjiaper, was con¬ 
solidated in 1933. The Gazette was established in 1847; and the 
Hawk-Eye in 1839. 

BURLINGTON, a city of Burlington county, New Jersey, 
I’.S.A., on the east bank of the Delaw'are river and the Pennsyl¬ 
vania railroad, 18 mi. N.E. of Philadelphia. Ihe population was 
10.844 in 1930, and was io,C905 in 1940 by the federal census. It 
is in the heart of a famous jjeach-growing region. The principal 
manufactures are cast-iron pipic, pipe fittings, silk, typewriter 
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ril)h(>ns ;\n(l carbon paper. The State Masonic Home is here, j 
HurlinKton is noteM for its historic associations, and interesting 
old buildings, some of which date from early in the i 8 th century. 
One ()f the oldest is now the head(]uarter.s of the Daughters of 
the American Revolution. St. Mary's Church was built in 170.L 
The birth{>la(;(‘ of James Feniniore. Cooj>er is the home of the 
Historical Society, and the birthplace of Captain James Lawrence 
(lyHi-iBn) still stands. Ivy-rnantled St. Mary's Hull, a school 
for girls, was founded in The Burlington Society Library, 

established m 17^7, and still conducted under its original charter 
from Oe(jrge H., is one of the oldest pul>lic libraries in the country. 

A trust fund eslabli.^hed in ttjBa, when the asseml)ly of West 
Jersey gave to Burlington “Matinicunk Island,” opposite the town, 
“lor the maintaining of a school for the education of youth,” still 
yields revenue, whith is used for the ptiblic schools. 

Burlittglon was setih'd in 1077 by a colony of Liiglish Dtiakers, 
and wa.s at first < ailed New Beverly, but was soon renaineil after 
Bridlington, the ^'orkshire home of many of the settlers. It was 
incorporated as a town in lOo.L and became the seat of Govern¬ 
ment of West Jersey. After thi; union of East and West Jersey 
(170.!) il was one e>f the two capitals of the new royal province, 
and unlil 1700 the ineelings of liie legislature alternated between 
Burlitiglon and rei lh Amboy. The city was cliartertal in 1 7S4. 
'l'lu‘ lirsl newspaper in the slate, the Nnv Jersey inizede, estab¬ 
lished here in 1777, was influential during the Revolution. 

BURLINGTON, an industrial city of Alamance county, 
North Carolina, U.S.A,, on the southern railway, about 55 mi. 
N.W. of Raleigh. 'I'he pcipulation in 1940 was I2 ,tc|.H. It lias 
(ulton mills making 1 .oou.ooo >ard.s of doth per week; hosiery 
mills with a weekly output of uv(;r 125,000 dozen pairs; dyeiii). 
jdants furiiitnre f.n lories and several other industries. The job 
hing business in bosicry amounts to from $to,ooo,ooo to $12,000,- 
000 a yeai', 'I'he assessed valuation of proiierty in 19.40 was $i .;, 
575,810, Burlitiglon was founded in i SOtc, to be the headciuartcTs 
of the N’oilh Catolina railroad, and was ealled Company Shop.s 
unlil in 1S87 it was iiuorporaled as Burlington. Idon college', a 
coeduiational institution of the Southern Christian church, char- 
lened in iSS(), is tbre'e mile-s west. 

BURLINGTON, the largest city of Vermont, IkSA., is 
situatenl in a beautiful spot on the east sheire of Lake Champlain, 
just below the mouth of the Winooski river, too mi. S.E. of Mont¬ 
real; it is a port of entry and the county seal of Chittenden 
county. It is on fede;ral highways 2 and 7 ; is serv'cd by the Cen¬ 
tral Vermont and tlie Rutland railways, and by Canadian Colonial 
and Northeast air lines and by ferry to New \'ork stale; and has 
a municipal airport. 

The area is to scj.mi. The population was 27,686 in ie>40 by the 
feder.'il census; in 18,So the jxipulation was 11,365, and in 1900, 

1S 640. 

'I'he city is built on a siope' which rises to a height of 400 ft , 
cominanding views of the Cireen mountains 20 ini. E. and the 
Adiroiulaeks across the lake. It is a touring centre in summer, 
and also atiraels m.in.N' visitors for the winter sports. Large ejuan- 
tities of lumber were imported formerly from ('anacia. but the 
tcrfal commeree of the harbour has fallen. Burlington has a large? 
wholesale and retail trade and numerous manufactures, including 
lumber, brush fibres. Venetian blinds, window- shade rollers, ovens, 
dyes, butter colour, spools and bobbins, maple sugar utensils, 
woollen goods, candy and printing. I'he teital facteiry output in 
1(J37 was valued at $4.7(18.2(^4. It is in the sugar maple regum, 
and there .are many co-operative creameries in the vicinity. The 
as.sessed valuation of projK'rty in 1940 was $27,060,207. 

The liniveisity of Vermont and slate agricultural college, with 
an annual enrolment of about 1,500, occupies a hilltop overlook¬ 
ing the city. 'Flu? original constitution of the republic of Vermont, 
drafted in 1777. provided for a university. It was chartered, 
largel>; through the efforts of Ira Allen, in 1791. by the tir-t 
general assembly after the state liecame a member of the union; 
and the agricultural college was imorporatetl with it in iS(>5 


Slates army, is 4 mi. cast of the city. It was the base of tVie 
relief operations by troops and by aeroplane and seaplane after 
the disastrous floods of NVivemlu'r 1927. 

Burlington was chartered by Governor Benning Wentworth of 
New Hampshire in 1763. Settlement began in 1774, and the city 
was incorporated in 1865. 

It was the home of Ethan Allen from 1787 until his death in 
1789. 

BURMA, an overseas territory of the British empire which, 
though formerly a province of the Indian empire, is geograph¬ 
ically a part of Indo-Chiiia and is frequently called by the French 
"Indo-Chiue anglaise.” The territory of Burma as constituted 
since the annexation of Upi)er Burma in 1S86 comprises the 
British territory of Upper and Lower Burma, the native states 
known as the Federated Shan States, Karenni, and tracts of 
lightly admini.stered territory in the more remote parts. Low'er 
Bunna corre.sponds to the area acquired by the British Indian 
government in the two wars of 1826 and 1852, w’hile Upper 
Burma i.s the former independent kingdom of Burma, annexed on 
Jan. I, 1886. The territory stretches from 9" 55' to about 28*" 30' 
N. and from long. 92® to' to 101° 9' E. The e.xtreme length from 
north to south is almost 1,200 mi. and the broadest part, w'hich 
is in about lat, 21” N.. is 575 mi. from ea.st to w-est. The total 
area is estimated at 261,600 sq.mi. 

Burma proper, inclusii-e of the Chin hills and the administered 
Kachin hill tracts, occupies about 180,000 stj.mi., the Shan States, 
w'hich compri.se the whole of the eastern portion of the territory, 
about 65.000 .sq.mi. and the unadmini.stercd territory about 16,- 
000 sq.mi. 

Roughly half of Burma lies outside the tropics, but the con¬ 
figuration of the country is .'^uch that the whole may he r(;garded 
as a tropical country. In the north the boundary In-tw-ccn Burma, 
'Fibet and China has not yet been precisely determined. The 
northwestern frontier touches Assam, the dependent stale of 
Manipur, and those portions of Bengal included in the Lushai 
hills and Chittagong. On the west the boundary is formed by the 
Ray of Bengal, in the southwest by the Gulf of Martaban, On 
the ea.st the frontier touches the Chine.se province of Vunnan, 
the C'hinese Shan and Lao Slates, French 
Indo-China and Siam. In the south the 
boundary is formed h>' the Pakchan river. 

Geomorphology.—Burma falls nat¬ 
urally into three great geomorphological 
units: (n) The Arakun Yoma. a great series 
of fold ranges of Alpine age, which forms 
the barrier between Burma and India. 'Fhe 
foothills of the Arakan Yoma stretch as far 
as the shores of the Bay of Bengal, (h) 
The Shan plateau massif, occupying the 
whole of the east of the country and ex¬ 
tending southward into Tenasserim. The 
massif forms part of what has been called 
the Indo-Malayan mountain sy.stem and 
has existed a.s a geomorphological unit 
since the dose of the Mesozoic, (c) The 
Central ba.sin, lying between the Arakan 

_Yoma and the Shan plateau. Formerly a 

A -RED KAREN ■ GIRL gulf of the early Tertiary sea, ojien to the 
R*dduh browr. in colour south. it is iTOw occupicd bv a great spread 
of 'Fertiarv rocks. 

chief hill tribes of Burma. „„ " , . r i * i 

The women weave tha ma- The great mountain range of the Arakan 
terial for clothing. Yoma and its continuation northward has 

a core of old crystalline rocks. On cither .side arc hard, tightly- 
folded sedimentary rocks, mainly Tertiary in age. Rocks of 
Jurassic ami Cretaceous age are also known to occur, but the 
geology of the ranges is still very imperfectly known. Extensive 
strike faulting occurs along the eastern flanks of the Arakan Yoma 
and large serpentine intrusions, probably of Cretaceous age. are 
associated with the faults. Chromite and other useful minerals are 



Its college of medicine, dating back to the ap{Kjintmenl of a I known to occur, especially in association with the serpentine, but 
lecturer in chirurgery and anatomy in 1S04, is one of the iiklest j are not at present exploited. Tlie western edge of the Shan plateau 
in the country. Ft. Idhan .Mh'n, an artillery post of the United | massif is well marked both physically and geologically. It rises 
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abruptly from the valley, and for 400 or 500 mi. the cdpe is formed 
by a long strip of granitic or gneissosc rocks. The predominant 
rocks in the Shan plateau are gneisses—which yield the rubies 
and other gems for which Burma has so long been famous—and a 
massive limestone of Devono-carboniferous age. Rocks of all ages 
from pre-Cambrian to Jurassic occur in the massif, whilst de¬ 
posits of late Tertiary and Pleistocene age occupy old lake basins. 
In pre-Cambrian rocks at Mogok occur the principal ruby mines. 
—but the industry is now of minor importance. At Bawdwin, 
a.ssociated with a group of ancient volcanic rocks, are very exten¬ 
sive deposits of .silver-lead ore, mainly argentiferous galena, which 
are worked by the Burma Corporation, Ltd., an<l smelted at the 
nearby works of Namtu. The refined silver and lead are sent by 
rail to Rangoon for export. Other silver-lead deposits arc known 
in other parts of the Shan States, and have been worked in the 
past by the Chine.se. Tcnas.serim forms a continuation of the tin¬ 
bearing belt of Malaya, and large quantities of tin and tungsten are 
obtained. Geologically this portion of the Indo-Malayan moun¬ 
tains consists of largo granitic intrusions, elongated in the north- 
south direction and intruded into a series of ancient rocks of un¬ 
known age. The basin of the Irrawaddy between the Arakan 
Voma and the Shan plateau, consists almost entirely of Tertiary 
rocks. The beds are remarkable for their enormou.s thickncs.s; the 
Eocene beds reach upwards of 15,000 ft.; the Peguan (Oligo- 
Miocenc) upwards of 16,000 ft., and the Irrawaddinn (Mid- 
Pliocene) upwards of 5.000 ft. l-’orming a line down the centre 
of the basin arc the well-known oil fields of Burma. The oil occurs 
mainly in rocks of Peguan age. From north to south are the fields 
of Indaw, Venangyat, Singu, Yenangyaung, Minbu and several 
minor fields. The most important fields arc ^'cnang^’aung and 
Singu. Brown coal also occurs in considerable quantities in the 
valley of the Chindwin and elsewhere in the Tertiary rocks, but 
as yet has been little used. Along a line running, roughly, along 
the centre of the ancient Tertiary trough are numerous extinct 
volcanoes; some form small luff cones with .small crater lakes; 
others are plugs of rhyolitic matter, but the largest is the com¬ 
plex cone of Mt. Popa. 

Physical Features. —The three physical unit.s into which Bur¬ 
ma is naturally divided have already been mentioned as geo- 
morphological units. Burma is separated from the neighbouring In¬ 
dian empire by a long fold range, uplifted at the .same time as the 
Himalayas in India. In the north the range is narrow, and known 
as the Patkai hills. Farther south the direction changes from 
southwest to south and the ranges broaden out. enclosing the 
Manipur plateau. The individual jiarts have received different 
names, and include the Naga hills, Chin hills and Lu.shai hills, 
but from Manipur southward the whole range is known as the 
Arakan Yoma. As such it becomes narrower, curves round to 
south-southeast and terminates in Cape Negrais, though geologi¬ 
cally the same series of folds is continued in the Andaman and 
Nicobar i.slands. A small part of Burma—the division of Arakan 
(q.v .)—lies between the Arakan Yoma and the Bay of Bengal, 
.•^ome of the peaks of the Arakan Yoma rise to over 10.000 ft., 
and the highest is believed to be Mt. V^ictoria. The whole range 
forms an effective barrier between Burma and India proper. The 
east of Burma, including the whole of the Shan States (q.v.), is 
occupied by a plateau, which forms part of the great Yunnan 
plateau of China. The plateau averages 3,000 ft. in height, but 
its surface has been much dissected, and running through the 
centre from north to south is the deep trough occupied by the 
Salween river. Southwards, the plateau passes through Karenni 
into that part of Burma known as Tenasserim. and gradually loses 
its plateau character. 

Between the Arakan Yoma on the west and the Shan plateau 
on the east, lie the basin of the Irrawaddy and its great tributary, 
the Chindwin, and the basin of the .smaller Sittang. This is for 
the most part a lowland area, with ranges of hills—of which the 
Pegu Yoma is the most important—running from north to south. 
Almost in the centre the extinct volcano of Mt. Popa reaches 
nearly 5,000 ft. above sea level. Tbe Arakan coast of Burma 
is Pacific in type; it is rocky and dangerous, backed by high 
mountains and fringed by islands. Of the i.slands, Ramree and 
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Cheduba are the largest. The Tenasserim coast is similar; in 
the .south is the Mergui archipelago. Between the Arakan and 
Tenasserim coasts lies the low delta of the Irrawaddy and Sittang 
rivers. 

Most of the hilly and mountainous regions were formerly forest 
covered, and over large area.s have good, fertile forest soils. 
Where clearings have been made, temporar>’ cultivation has de- 
.stroyed the virgin richness of the .soil. In the wetter regions 
the heavy rains often entirely vva.sh away the soil from cleared 
hill sides and expose the bare rock. The limestone rocks of (lie 
Shan plateau are usually covered by a thin red soil from which 
the lime has been entirely leached out. The ricliest soils in the 
province arc the alluvial soils of the Hat Irrawaddy delta and (he 
broad river valley.s. Excellent loamy soil is also afforded by the 
mixed clays and sands of the Peguan rocks, hut the Irrawaddian 
and other sandy scries give rise to extensive tracts of very light 
soil, almost pure .sand. In the wetter parts of Burma, owing to 
the well marked dry .season, a thick mantle of lateritic soil 
stretches over most of the lowland tracts. 

Climate.—Burma forms part of the great monsoon region 
of Asia, but its climate is profoundly modified by the relief ol 
the country. There are really three seasons; the cool season, which 
is also rainless, .sets in towards the end of October and lasts gll 
February, the hot .sea.son (rainless) from March to the end of 
May or early June and the rainy season from June to October. 
October is an unpica.snni month; the rains h.ive almost ceased, 
but the tcm|)erature and humidity are high. Along the coast, and 
especially in the south (Tenasserim). both the daily and annual 
range of temperature are small. In Moulmein the annual range i.« 
8”; in Rangoon it is 10°. Away from the moderating influente 
of the sea, the range of temperature increases greatly, and is 
e.spccially large in the dry belt. The annual range in Mandalay 
is 20“. The average temperature in the south of Burma is 80°. 

From October to May Burma is under the influence of the 
north-ea.sf trade wind or the north-east monsoon as if is more 
often called. I'he north and south alignment of the mountains 
causes this wind to blow almost directly from the north. It is 
a cool wind, but decrea.ses in intensity tow-ards the end of the 
dry .season. The change to the south-west monsoon is heralded 
by thunderstorms toward the end of May, but the rains do not 
usually break until early in June. The south-west monsoon, 
blowing as it does from the Indian ocean, is the rain-bearing w'ind. 
A glance at a phy.sical map will show that the coastal districts 
receive (he full force of the wind, and a heavy rainfall in conse¬ 
quence. Most of Arakan has nearly 200 in. (5.120 mm.) of rain. 
Rangoon enjoys an annual fall of 99.1 in. (2,537 mm.). The 
heart of Burma lies in the lee of the lofty Arakan Yoma and the 
rainfall is scanty—as little as 20 in. in the heart of the dry belt. 
Mandalay lies in this dry region and receives an average of 33.4 
in. (855 mm.). Owing to its elevation, the Shan plateau has a 
moderately good rainfall. 

Rivers and Lakes. —The rivers of Burma fall into three 
groups. There are numerous short, rapid streams, such as the 
Naaf, Kaladan, Lemru and An, which flow down from the Arakan 
Yoma into the Bay of Bengal. Tlie centre of Burma is drained 
by the Irrawaddy (q.v.) and its tributaries, and by the Sittang. 
The Shan plateau is drained mainly by the Salween (q.v.) and 
its tributaries; in Tenasserim there are again a number of short, 
rapid rivers flowing from the hills into the Gulf of Martaban. The 
longest i.s the Tenasserim river. 

The largest lake in Burma is a shallow stretch of wafer in the 
Federated Shan States, known as Inlc lake. It is the remnant of 
a much larger lake, is rapidly becoming smaller and occupies a 
hollow in the surface of (he plateau A large lake known as 
Indawgyi. is found in the north of Bunn a near Mogaung. It has 
an area of nearly 100 sq.mi. and, with the decreasing size of Inle 
lake, should perhaps be given i)ride of place. It is surrounded on 
three sides by ranges of hills, but is open to the north W'here it 
has an outlet in the Indaw river. In all the lowland tracts there 
are numerous small lakes occupying deserted river meanders. In 
the heart of the delta numerous large lakes or marshes, abound¬ 
ing in fish, are formed by the overflow' of the Irrawaddy river 
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during the rainy .sca.snn, but detrcasc in the dry season. 

Vegetation. —The wide range of rainfall in Burma is rcsf)on- 
siblc for great variations in the natural vegetation. Frost never j 
o( ( urs in the lovv lands, but roughly above ^ ooo ft. the ocfa.sional I 
fro.l.s ha\e (aiiaMl a great change in vegetation, Above that ! 
level, whi( h ni.i.v (onveniently be called the frost line, evergreen 
oak forests, .‘-j)ora<lic |)ine forests and wide area.s of open land, 
with br.K ken ami grass, are the rule. Khodijdendron fore.sts oci ur 
at high levels, flelow the frost line (Itv natural vegetation depend.s 
iriainly upon the rainfall : (aj With imme than 8o in. of rain, ever¬ 
green tr(f{>i( ;il rain forests occur. "I'he Ircc'. of the forest.s are of 
niany .spec ie.s, but more than one-half belong to the Diptero- ; 
earpaceae. 'I'he timbers are hard and little used, (h) With be- ' 
tween 40 ami Mo in. of r.ain are the motiMxui forests which lose 
their leave-, during the; hot seaiain. 'I'hc^e lorests are the home 
of tlie valuaiile leak tree, as wa ll :is the pyingaiio and other use- j 
lul limber trees, (c ) With less than 40 in. thc^ forest becomes 
very poor and jia^ses into sc rulilaml and sendi-desert. There is 
little or no true gta^slaml. (</) Kxtenavc areas of the Irrawaddy 
delta are clothed with tidal forests, in which some of the trees 
resac h a heiglii of o\ cT 100 )t , and are of considerable value. 

The waitcdul rnelhods ol (he native cult/valor ha\e, in the 
pa'.t, resulted in the destruction of \ ist areas of \ aluable forest, 
'file practice was (o cut down and [turn a tract of \irgin fore'-l. 
cultivate the iiedd (iauiig-\’a) so formed for (wo or three years 
while the pristine Ire. lmc’ss of the soil la.tcal ami (hc-n to desert 
it for a fre.sli tract. It is but rarely (hat the forest eslablishc-d 
itself again over (he desertc’d taung-ya; more otien the area be- 
(.'irne covered with a tangled mas.s of bamboo, bracken or grass, 

1 or more than half a centur>’, howc'ver, (he I'brest I>epartnient 
has lit‘<*n at work, ami all the valuable forests are constituted into 
government reserves, kescTves c overed 31,637 .s<) mi. in ic)p,-4o. j 
Various privileges are accorded to (he natives who live within (he I 
reserved area. The timber (niainly teak for coiistruitional work , 
ami pyingado- A v//cr (ji'hihnhirwi.s —for railwav .sleepers) is; 
worked either by the govcrimient or by le'-;s(M‘s—pulilic and jiri- ; 

vale (ompamc-s.under carelul supervision. Iv\l rac t ion is so eon- : 

trolled that it shall not e.vcced tegcner.ition. The output of teak in j 
icj_V)-40 w.is about 400,000 Ions. j 

Timber is fourth in importance among the exports of Burma. ; 
•iml lor some vears the aiinu.d exports have been more (h;in :?70.- j 
000 tons annually; worth more than £-’,500.000. More than half | 
Burma is torested. 1 

Fauna.— The antliropoici apess are rc'presetiled by (wo gilibons. ! 
ami there are about a clo/en .species of monkeys. Tigers are still , 
common throughout the’ province; leopards and several .species of 
wildcat also occur. The llimalavan black liear ami the Malayan | 
bear are found in the hills. Hats arc' numerous ami the huge (lying 
fox is p.irtic ul.irly c oninion in sev t-ral of the large (owns. Amongst 
the hooted cjuadrupc'cls, the ele[)hanl is still nunuTous in many of ■ 
the (leaser toresis, ami numliers are c'aught annually in keddah.s | 
and trained lor forest weak. Two .sjiecies ot rhinoceros occur. : 
!)U( are now far from common. Among wild anim.ils (he pyaitn^ ; 
or bison and .ce/m; or wild cattle are common. 'Fhe small l»arking i 
clcH’r (.cy;) is the conimoiiest of the larger animal.s ami i.s still | 
abundant almost everywhere. I'he thamin. sambar and hog deer- 
arc also common, lireme is required for hunting most of (he i 
larger anim.ils. and manv of them etijo.v a ‘'clost' season.” The ‘ 
half-wild jiariah or "pi” dogs swarm in every village .Among the ' 
numerous birds, the bright hued small parrots ma\’ be specially ' 
noted, Und (he ubiciuitous paddy bird, ('rows are exceedingly i 
uburulant ami very bold. A cbnraeterislic li/ard is the house j 
gecko or /.raA/e (so called because it makes a loud croaking noise 1 
tike- "taukte,” repeated four (o ten times). Snakes, including the 
pv'thon, .ire numerous. 

Natural Regions. — For an adeejuate .study of thi.s Large .and .■ 
varied territory, a division into at least .seven natural regions is ; 
desirable: ( t ) The .Arakan co.istal strip is lullv or mountainous, i 
has a very heavy rainfall and is covered with the remnant" of a : 
den"e evergreen fore-t wiiich has, however, been largely replaced I 
by den"e bamboo thickets This region is .sparsely inh.ibitcd, .and J 
the population is concent rated round the principal town .and purl 


of Aky.ab. Communication with the re.st of Burma is difficult, 
except by .sea. The region coincides roughly with the districts of 
Akyah, Kyaukpvu, Sandoway and the western strip of Bassein. 
(See Arakan and Akyab.) (a) The Tenasscrim coastal strip is 
similar, but is of importance as the tin and wolfram producing 
region. Rubber plantations are increasing in importance. Moul- 
mein i.s the chief town. 'Hie region coincides roughly with the 
districts of Mergui, Tavoy, Amherst, Thalon and .Salween. (See 
Tc.nasskrim and Muc’LtviKi.v [ Malx.vtei.n J.) (3) The Western 
hills region consi.sts of the mountainous, almost uninhabited, 
tract.s of the Arakan ^'oma and its hill ranges. Such di.stricts as 
: the hill district of Arakan. f’akokku hill tracts. Chin hills and 
' .Somra tract, lie wholly within this region, f.j) The Northern hills 
region occupies (he north of the country and includes the sources 
cif the Irrawaddy and its princ ijial tributary, the Chindwin. The 
j region is as yet little developed. It irn ludcs the distric Is of Upper 
i Chindwin, Myitkyina, Kaiha and most of Bhamo. (5) The dry 
, belt occupies the heart of Burma, ll is a flat and fairly thickly 
I pcipulatc-cl region, extensively cullivaled and having some irrigated 
areas. The oil fields, with one exception, lie in this region. It 
(oiiuidc.s, roughly, with the cli.stricts of Lower Chindwin, Shwebo. 
.‘sagaing, Mandalay. I'akokku. Mv’ingv’an, Mciktila, Minbu. Mag- 
we, 'I'hayetmyo and Akimelhin. {(>) The deltas region, including 
the deltas of the Irrawaddy and Sitlang rivers and the interveii- 
' ing forested ridge of (he Pegu Voma. i.s the most imjiortant and 
■ the mo-t thickly ])opulated part of Burma. It includes the dis- 
(riels of Hanlhawaddy, I’v-.-qion, Mauhin, Myaungm>-a, mo.st of 
, Bas.sein, Ifenzada, mo.st of Prome, Tharrawaddy. Inscin, Pegu and 
'roiingoo, (7) The .‘’ihan jilateau w.is, until fairly recently, cut off 
in a rMnarkable way from the rest of Burma, and still preserves 
many cli.stinc live features. The region coincides, roughly, with the 
I Federated .Shan States. 

Burma is e.ssentiall.v a rural countiw'. Oiil.v two towns h.ave more 
than 100,000 inhabitanta—Rangoon with 501,rqr (1941). and 
.Maiicial.iv with ib.P557 (11)41). The .smaller towns are river 
ports, collecting and distributing centres, or have achieved .some 
impiirtaiue from having been cho-eri as the headquarters of a 
(li"lri(t. 'I'he dry belt is the natural geographical centre of Burma 
and therein lie the old Burmese capitals—Pagan. Shwebo, .Ava, 
Amarapura and Mandalay, with Prome on the southern borders 
of the dry belt. 

Population. —Burma'.s population ( i<)4i cen.sus 1 was lO.- 

H.',p';i)8. 

7Wii/ Pdpuhition of Burma over ComI'arahh- .lrr,i 


io>i ! 1-1,007,14(1 I 00 i 

_^_ . { iO,M:,v7o.S ;_i^i_j 

The iiib.ibiiants of I^mrma belong to many races and speak many 
languages. In general, the native races are ail Mongolians; the 
Burmese are the most advanced, and occupy the fertile low lands; 
.some of tlic other races arc rc.stritted to the hills. Everv vear 
large numbers of Indians are attracted to Burma by (he higher 
rales of w.iges. and the ojiporlunities for trading and cultivation. 
.A decreasing proportion of the Indian immigrants settle perma¬ 
nently. Burma is in the interesting position of being an under¬ 
populated country, capable of considerable development, Iving 
between two of (lie most densely populated countries in the world 
—India and China. It is believed that Burma has been populated 
by successive waves of migration from the north; indeed the 
advance of (he Kacliin races was still in {irogres.s when Burma 
was annexed to the British empbe. The Burmese, including the 
closely allied Arakane.sc of the .Arakan coast, the Talaings of the 
country around Mo'almcin. and the Tavoyans around 'Pavoy. 
number more than 11,000,000. Tiu* national dress a cvlindiical 
skirt, called a hmyyi, worn folded over in a simple fold in the 
front and reaching to the ankles. All Burmese, ot both se.xes. 
prefer .silks of bright but delicate shades, and even the pioorest 
possesses at least one silk longyi. The distinctive silk, woven in 
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the district round Mandalay, is still in general use. The lotigyi 
is worn by both sexes, the men wear also a single breasted short 


much smaller. The number of Burmese Christians is considerably 
increased by the inclusion among them of the Christian descend- 


jacket of sombre hue. called an amgy/; the women’s garment is ants of the Portuguese settlers of Syriam deported to the old 
similar but double breasted and usually white. The older genera- Burme.se Tabayin, a village now included in the Ye-u subdivision 
tion of Burmese men wear their straight black hair long, tied in of Shwebo. These Christians returned them.selves as^ Burmese, 
a knot on one side of the head. It is now not uncommon to cut The forms of Christianity which make most converts in Burma 
the hair in European style. The men’s headdress is a gaungbaim^ are the Baptist and Roman Catholic faiths. 

—a strip of brightly-coloured thin silk wound round the head. Education. —Government schools are of two kinds: English 

The women oil their long tresses with coco-nut oil and coil them schools, mainly for Anglo-Indians; and Anglo-vernacular schools, 
in a cylindrical coil on the top of the head. in which the medium of instruction is English in the upper stand- 

The Burmese are Buddhists, and their religion occupies a large ards, and the vernacular in the lower. Recognized college.^ and 
j)]ace in their life. The .spiritual head oi every village is the schools numbered 7,639 in 1938, with 568,037 pupils. There 
yellow-robed hpon^yi, or monk. The monastery, or hpongyi- were also 1H.436 nonrecognized monastic schools, with 212.975 


kyawij:, just outside the village walls—most Burmese villages are pupils. The University of Rangoon comprising two arts colleges, 
surrounded by a fence against wild animals aiul robbers—is also and an engineering college, a medical college and teachers' train- 
the village school. Every village has it.s pagoda, a silent reminder ing school were added in 1929 and 1931. There are. in addition, 
()l tlie precepts of Buddha, and the whitewa.shcd pagodas crown a technical institute and veterinary aillege at Inscin, a forest 


almost every hill, but there are no temples in the ordinary sen.se 
of the word. As a result oi the numerous village school.s, the per¬ 
centage of wholly illiterate men is small. The women are more 
industrious and businesslike than the men, hut their school cduca- 


school at Pyinmana, and an agricultural college at Mandalay. 

The Burmese language is a monosyllabic, agglutinative language, 
more closely allied to Chinese than to the Indian languages. A 
single syllable may have several meanings, according to the tone 


)cen neglected. Jhc Burmese women enjoy an amount of used or to the way in which the s>'llable is stressed. Many dia- 


frecdom unusual in non-European races. As a whole the Burmese 
are characterized by cleanliness, a scn.se of humour and a lox'C of 
sport, but fond of a life of ease and good living. The various 
hill tribes are, in general, less advanced than the Burmese. The 
most ad\ancc(l are the Karens, who inhabit the Irrawaddy delta, 
the Pegu Yoma and the native states of Karenni and the eastern 
Toungoo hills. The Sharis occupy most of the Shan plateau and 
are also found in (he upper jxirt of the Chindwin valley. The 
Kachins belong mainly to the north and northeast, the Chins to 
the western mounlain.s. while on the Chinese borders are found 
the Palaungs, Was, etc. Some of the latter arc still addicted to 
the barbarous practice of head hunting. All the hill tribes of 
Burma are non-Buddhists, being for the most part Animists. 
C.'hristianity has made rapid strides among them, especially among 
the Karens. 

The Indians have settled mainly in the delta regions, in Arakan 
and along the rivers and railway lines. Except in the remoter 
ciistricts, Indians supply nearly all the coolie labour, while the 
easy-going habits of the Burme.se often result in his falling into 

the clutches of the Indian moneylender.^_ 

'Iherc are now roughly i.000.000 Indians | 

in Burma, drawn mainly from Madras, 

Bihar, Orissa and Bengal. The Chinese 
form an important community. Except on 
llie border in the northeast, where the 
Yimnancse and Chinese Shans are found, 
the Chinese belong essentially 10 the arti- 
san and merchant classes, and make ex- HI ^ 

cellcnt law-abiding citizens. "f L 

Europeans, mainly English and Scotch, 
number about 10,000; very few' can he 1 

regarded as permanent residents. Eura- 1 

sians (now officially termed Anglo-Indians) 'T',/-'' 
number about 19,000. The Anglo-Indians ' 
tmd employment as clerks, in minor admin- •••' 

istrative capacities, and on the railways. (>■' 

Religion.—The chief religious prin- ^ 

ciplc of the Burmese is to acquire merit Burmeie woman in ordinary 
toward P^eikban (Nirvana) by good ul. 

works done in this life. The bestowal of * 

alms, offerings of rice to priests, the founding of a monastery, 
the erection of a pagoda or the building of a rest hou.se {zayat) 


lects and languages belonging to the Burmese group are distin- 
gui.sheil, quite apart from the entirely distinct language.s .spoken 
by the Shans, Kachins, Karens and other hill tribes. Burmese 
and Engli.sh are the official languages, Hindustani is widely spoken 
wherever Indian labour is employed. 

Languages Spoken in Burma, 


(Distribution of total poi>ulation by r 
language) 

ace groups, cL 

issified [)y 


No. of 

No. i)er 



j)()[)ulaiion 

Tibeto Chinese Tamily: 



A. Burma group . ... 

g,8f)2,6Q4 

^>- 7 . 1 .? 

Burmese . 

8,841,760 

6,036 

Arakaiu'se, etc. 

844,407 

.^78 

Danu, Intha, < tc. 

i 40 , 7 .-i.'t 

06 

.\t.si, Bashi, Maru, etc. . 

8.S.702 

2.S 

B. Lolo-.Mu.so group .... 

^3.052 

64 

C. Kuki-Chin group .... 

,.t 4 .b «54 

23 s 

D. N.'iga group. 

4.201 


h. Kachin group .... 


'05 

Iv Sak group .... 

3 .S. 2.^7 

24 

(i. Mishmi group. 



11. .Mro group. 

14.094 

10 

1 . Tai gri.up. 

1,021,017 

608 

J. Chinese group . 


122 

Austric Family: 



K. Malay group. 

6,31)8 

4 

I.. Mon gnmp. 

3 O.S ,204 

208 

M. I'alaung Wa grouj) .... 

176,024 

120 

N. Khasi grou|> .... 



Karen Tamily: 



0. Karen group. 

i,34I,o6() 

016 

Man Tamily: 



P. Man grouj) 

047 

_ 


Total of Indigenous languages finc lurling 

_ Chinese). T.v.S3t),(y) 1 (),2\2 

Total of non-indigenous languages (In¬ 
dian, Kuropean and other Ian 

RuaRcs) . 1,110,530 7 .sH 

J4, 64 7,407 10,000 

Note: There is an increasing tendency for Burmese to become the 


for travellers, are all works of religious merit. An analysis shows language of people belonging racially to such groups as Kuki-Chin, 
that less than two in every thousand Burmese profess Christian- Tai. 

ity, and there are one per thousand of Mohammedans among The Burmese adopted alphabets borrowed from the old, rock- 
them. It IS admitted by the missionaries themselves that Chris- cut Pali of India. Thus their alphabet, their religion unci a con- 
tianity has progressed very slowly among the Burmese in com- siderable number of words, are of Indian origin. Burmese music 
parison with the rapid progress made among the Karens. It is ! is distinctive; their melodies are mainly compo.sed of the five 
among the Sgaw Karens that the greatest progre.ss in Christianity notes, C, D, E, G, A; they do not use .semitones, so the chro- 
has been made, and the number of Animists among tViem is very made scale i.s unknown. Music is essentially associated with the 
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rama. Characteristic instruments include the kyi-waing, a series 
Oi gongs cast out of bell metal, arranged in a circular frame of 
stout cane and the saing-wcdiig, composed of i8 cylindrical drums 
hung from a circular frame. 

Government. —The divisions of Arakan and Tenasserim were 
annexed to the British empire after the First Burmese War in 
1826; Pegu after the Second Burmese War in 1853. These three 
divisions constitute Lower Burma. Upper Burma was annexed in 
1886 after the Third Burmese War. As a province of India, 
Bunna came under the Central Government of India, and so 
under the secretary of State for India in London. At the head 
of (he Proviiuial Government of Burma was the governor. In 
accordance with the policy of the British government in giving 
a large measure of self-government to the native races of India, 
native ministers, since Jan. 1923, played an important part in 
governmcTJt. An excellent summary of the former form of admin¬ 
istration is given in the Krpurt an the Administration of Bunna 
for the Year jg2i-22. With effect from Jan. 2, 1C323, the province 
of Burma was constituted a governor’s province under the Gov¬ 
ernment of India Act, The executive authority of the gov¬ 

ernment vested in a governor in council in respect of a small luiin- 
ber of subjects known as reserved subjects, and in the governor 
acting with mini.sters in respect of subjects known as transferred j 
subjects. The governor and the two members of his executive { 
council (one of whom must have hecn for at least. 12 years in the 
service of the Crown in India) were nyipoinled by the King l)y 
warrant under the royal sign manual. The ministers also numbered 
two, and were appointed by the gosernor from among the non- 
official elected members of the Legislative Council. The principal 
transferred sulijects dealt with by the ministers (normally natives 
of Burma) included local self-government, medical administra¬ 
tion, public health, education, juiblic works, agriculture, forests, 
etc. The Legislative Council consisted of 103 members, of whom 
two were members of the Executive Council, 7<j were elected by 
the jjojmlar franchise, and 22 were nominated by the governor. 
Of the 22 nominated members not more than 14 might be offi¬ 
cials. In order to secure adetjuale rejire.scntation of Indian and 
other minorities out of the 70 constituencies there were eight of 
Indian urban communities, live of rural Karen communities, eight 
of European and Anglo-Indian (Eurasian) communities, and six 
.special constituencies, such as the university. The remainder were 
ordinary rural or urban constituencies. The legislative authority 
of the (ouncil extended over the province of Burma, with the 
exception of the “backward tracts,” later styled “excluded areas.” 
The council might iu)t imi>()sc any new taxes or deal with mat¬ 
ters whith were the concern of India as a whole, but otherwise 
might repeal or alter, as to the province of Burma, any law made 
by any authority in British India, The annual estimates of pro¬ 
vincial revenue and e,\})cn(liture were laid before the council and, 
subject to certain .safeguards in respect of re.servecl subjects, 
funds for proposed expenditures were \a)tcd by it. In addition to 
his authority over the province of Burma, the governor also exer¬ 
cised i>oli!ical control over Karenni. a tract con.si.sting of several 
petty states between Burma ami .Siam. 

The province was divided into eight divisions, each in charge 
of a commis.sioner; Arakan, Begu, Irrawaddy, Tenasserim, Magwe, 
Mandalay, Sagning and the P'cderated Shan States. The commi.s- 
sioners were re.sponsible to the governor in council, or to the gov¬ 
ernor in the case of the Shan States, for the w'orking of every de¬ 
partment of the public serrice except the military department 
and part of the judicial department. The divi.sions were further 
divided into about 40 districts each in charge of a deputy com- 
mi.ssioner. Deputy commissioners performed the functions of dis¬ 
trict magistrates, collectors, registrars and .sometimes of district 
jodges. Subordinate to the deputy commissioners were assistant 
commis.sioners, extra assistant commissioners and myooks. The 
myooks or township ofTicers were drawn from the ranks of the 
.subordinate civil service and were the ultimate salaried repre¬ 
sentatives of government who came into most direct contact with 
(he people. The extra assistant commis.sioner.s w'ere members of 
the Burma civdl serx’ice (c!as.s II); higher officials were mo.stly 
members of the Indian civil scr\'ice or Burma civil service (class 


I). Finally there were the village headmen or thugyis, chosen by 
the villagers and approved by government, who had limited magis¬ 
terial powers and collected the land, capitation and house taxes. 

Gn April i. 1937, Burma was separated from India and placed 
directly under the crown, with a governor (Sir Archibald Coch¬ 
rane) and a legi.slature of its own. Its constitution is incorporated 
in the Government of India Act of 1935. The legislature consist.s 
of a senate of 36 members (18 elected by the house of representa- 
tive.s and 18 nominated by the governor), and a house of repre- 
sentafives of 132 elected members; and the administration is in 
the hands of a premier and mini.sters not exceeding 10 in number. 
To aid him in the administration of subjects outside the purview 
of the legislature, i.e., defense, external affairs, excluded areas, 
etc., the governor could appoint three counsellors. 

The governor is assisted also in matters affecting the financial 
stability of the country, finance and monetary policy by a finan¬ 
cial advi.ser. An advocate-general assists the government in deal¬ 
ing with points of law. 

Two financial commissioners exercise control over various de¬ 
partments, such as land revenue, settlements and land records, 
excise (including opium and salt), customs, agriculture, co-oper¬ 
ation, veterinary and the Rangoon Development Trust. 

The Shan States (62,000 sq.mi.) are within the administrative 
area of Burma, but are managed by their owm chiefs under the 
supervision of a commissioner. 

The same official also advises the chiefs of the feudatory 
Karenni States. 

The high court of judicature at Rangoon was established in 
1922. It consists of a chief justice and nine other judges. The 
Public Works Department is under the control of chief engineers 
for buildings, roads and irrigation. The police department is 
under the control of an in.spector general; the frontier force (used 
in frontier tracts) under an inspector general. The forest depart¬ 
ment is administered by a chief conservator of forests and the 
territory is divided into a number of “circles,” each under a con- 
scrv'ator, assisted by officers of the Burma, provincial and sub¬ 
ordinate forc.st services. (See Shan States.) For Burmese law 
see Indian Law. 

Agriculture and Industries. —Burma is essentially an agri¬ 
cultural country. According to the 1931 census 30% of the total 
population declared cultivation to be their principal occupation 
and only 15.20% of the people were classed as urban, this figure 
including a large proportion of non-Burmese. Agriculture is con¬ 
centrated on the alluvial lands of the delta, and the valleys of the 
Irrawaddy, Chindwin, and Sittang. Two-thirds of the cropped 
area is occupied by rice, the production of which averages more 
Hian 6,000,000 tons per annum, or just under half a ton per in- 
liahitant. There is therefore a considerable export surplus. Where 
the rainfall is less than 40 in., rice cannot be grown without irriga¬ 
tion, and in the dry areas sesamum, millet, cotton and groundnuts 
are the chief crops. Over 1,500,000 acres are irrigated, chiefly by 
canals. At the time of the British annexation of Burma there 
were some old irrigation systems in the Kyaukse and Minbu dis¬ 
tricts, which had been allowed to fall into disrepair, and these have 
now been renewed and extended. In addition, the Mandalay canal, 
40 mi. in length, with 14 distributaries, was opened in 1902; the 
Slnvebo canal, 27 mi. long, was opened in 1906, and later two 
branches 29 mi. and 30 mi. in length; and the Mon canal, 53 mi. 
long, w'as started in 1904. Nearly 1,500,000 acres are devoted to 
fruit, vegetable and tobacco growing, and 500,000 acres are under 
cotton. Some 20,000,000 acres of land are classed as cultivable 
waste, as against 21,500,000 acres of “occupied” land. Out of 
about 17,500,000 acres cultivated (exclusive of the Shan States) 
the areas sown with the principal crops and matured are; 



1921-22 

1940-41 

Rice. 

Acres 

10,702,000 

Acres 

i2,t;i8,5oo 

Sesamum .... ! 

1,034,000 

ri3.53-o<50 

Millet.j 

j 840,000 

450,000 

780,600 

Groundnuts 

1 30(>,000 

Cotton ... 

j 310,000 

418,250 
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During the last few years, the number of rubber plantations 
has increased in spite of restrictions on output. Burmese produc¬ 
tion of crude rubber has reached an annual average of 9,000 tons, 
the main producing areas being Mergui and Tavoy. 

Small humped oxen are kept everywhere as beasts of burden 
and for use in plowing. They are replaced to a considerable ex¬ 
tent in the delta and wetter areas by the heavier water buffalo. 
Herds of small goats are numerous in the dry belt, and small 
numbers of very poor sheep arc reared. 

Fisheries and hsh-curing exist both along the searoast of Burma 
and in inland tracts, and afforded employment to 65,000 persons 
in 1931. Salted fish forms, along with boiled rice, one of the chief 
articles of food among the Burmese. A little mother-of-pearl is 
gathered in the Mergui archipelago. 

The mineral wealth of Burma is considerable, but in many cases 
little developed, and owing to recent price fluctuations output has 
tended to decline. Petroleum is the most imj)ortant mineral, and 
production during the last few years has been as follows: 


IQog-13 average 
i()i 6-20 average 
1921-25 average 
1931-36 average 

1939. 

(240 gal.—one metric ton) 


. 230,500,000 gal. 
. 282,000,000 gal. 
. 279,500,000 gal. 
. 290,500,000 gal. 
• 6,000 gal. 


Extensive deposits of brown coal (lignite) occur, chiefly in the 
Chindwin valley and in old lake basins in the Shan plateau, but 
production has been negligible, and ceased entirely in 1926. Oil 
shale is also found in the latter region. Silver-lead ores occur at 
Bawdwin, in the northern Shan States, and the exploiting com¬ 
pany, the Burma corporation, produced 6,175,000 oz. of silver 
and 76,000 tons of lead in 1939. There are depo.sits of tin and 
tungsten at Tenasserim and Yamethin, and 5,441 tons of tin and 
4,342 tons of wolfram (tungsten ore) were produced in 1939; 
also 5,564 tons of mixed tin and wolfram concentrates from 
Karenni. The Burma ruby mines, after many vicissitudes, went 
into liquidation in 1925-26. The famous jade of China is found 
in the north of Burma, and exported overland to China via 
Mogaung and Bhamo. The mines are situated beyond Kamaing, 
north of Mogaung, in the Myitkyina district. The miners are all 
Kachins, and the right to collect the jade duty of 33.^% is farmed 
out by the government to a le.ssee, who ha.s hitherto always been 
a Chinese. The amount obtained has varied considerably. The 
value of the jade varies enormou.sly according to colour, which 
should be a particular shade of dark-green; but sernitransparency, 
brilliancy and hardness are, however, essentials. About 100 tons 
per annum were produced between 1931 and 1937, the best qual¬ 
ity jade coming from the old river mines. Large quantities are 
produced by the open cuts on the top of the hill near Tawmaw, 
but the quality is inferior. 

Other minerals found in Burma arc: copper matte (avge. ann. 
prod. 1935-39, 7,600 tons); iron ore (avge. ann. prod. 24,000 
tons); nickel (avge. ann. prod. 3,800 tons); and zinc (avge. ann. 
prod. 70,000 tons). Gold is found in many rivers of Upper Burma, 
hut exploitation is spasmodic, and after 1930 the annual produc¬ 
tion averaged 50 oz. Amber is found in the Hukawng valley, but 
is of poor quality. Salt is manufactured at various places on the 
coast, also a little in Upper Burma. 

Communications. —From time immemorial the principal high¬ 
way of Burma has been the Irrawaddy {q.v.) and its tributaries. 
Even at the present day the railways tend to supplement rather 
than replace the rivers as highways of trade. The railways, all of 
metre gauge and 2,059 niiles in length (1940), were taken over by 
the government in 1929 and since separation belong to the Burma 
government. The main line runs from Rangoon to Mandalay, 
crosses the Irrawaddy by the Ava bridge (1934) and continues to 
Myitkyina. There is no railway connection with India, nor with 
any other country, and Yenangyaung, the centre of the oil fields, 
is still only accessible by river. There are only 6,811 miles of 
metalled roads and 5,661 miles unmetalled and motorable in 
Burma, so that the country is in great need of more roads, which 
are scanty over much of the country. Outside Rangoon, Manda¬ 
lay and Kalaw, there are no hotels; but there are houses, built 
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primarily for the use of government officials on tour, where the 
traveller may obtain shelter for a nominal payment. Most of the 
.smaller villages of Burma consist of a collection of from a dozen 
to 100 or more huts built of timber uprights and bamboo. The 
villages are surrounded by a bamboo or wooded stockade—mainly 
as a protection against wild animals. While the civil head of thV 
village is the thu^yi, or headman, chosen by the villagers and 
recognized by the government, the spiritual head of the village is 
the senior hpongyi of the neighbouring hpongyi kyaiin^. Larger 
villages or towns ari.se as collecting or distributing centres, or 
have important bazaars. In many cases their importance has 
been enhanced by their having been made the administrative head¬ 
quarters of a district or a division. A large number of the more 
important towns are river ports. 

The staple industry of Burma is agriculture, but many culti¬ 
vators are also arti.sans in the by-season. In addition to rice 
growing, the felling of timber, and the fisheries, the chief occupa¬ 
tions are rice husking, .silk weaving and dyeing. The most impor¬ 
tant of the nonagricultural manufacturing industries is that con¬ 
nected with the working and refining of oil. The principtal re¬ 
fineries are at Syriam, near Rangoon. The introduction of cheap 
cottons and silk fabrics has dealt a blow to hand weaving, while 
aniline dyes are driving out the native vegetable product; but 
both industries still linger in the rural tracts. The best silk 
weavers are to be found at Amarapura. The total number of 
persons engaged in the production of te.xtile fabrics in Burma, 
according to the census of 1931, was 233,208, against 419.007 in 
1901. The chief dye ptroduct of Burma is cutch, a yellow dye 
obtained from the wood of the s/ki tree. Cutch boiling forms the 
chief means of livelihood of a number of the pmorer classes in 
the I’rome and Thayetmyo districts of Lower Burma, and a sub¬ 
sidiary means of subsistence elsewhere. Cheroot making and 
smoking is universal with both sexes. The chief arts of Burma 
are lacquer working (centred at l^agan). wood carving and silver- 
work. The floral wood carving is remarkable for its freedom and 
spontaneity. The carving is done in teakwood when it is meant 
for fixtures, l)ut teak has a coarse grain, and otherwise yarnanc 
dogwood, said to be a species of Gmelina, is preferred. The tools 
employed are chi.sel, gouge and mallet. The de.sign is traced on 
the wood with charcoal, gouged out in the rough, and finished 
with sharp fine tools, using the mallet; for every .stroke. The 
great bulk of the silverwork is in the form of bowls of different 
sizes, in shape something like the lower half of a barrel, only more 
convex, of betel boxes, cups and .small boxes for lime. Both in 
the wood carving and silverwork the Burmese character displays 
itself, giving boldness, breadth and freedom of design, but a gen¬ 
eral want of careful finish. 

The following table .shows the p)rogressive value of the trade of 
Burma since 1871-72 in lakhs of rupees (one lakh*=R.s. 100,000). 


Year 

Imports 

ICxfVirts 

1871-72 

' 

. 319 

37 « 

1881-82 

638 

8 o 9 

1891-92 .... 

1,050 

1,267 

igoi-02 . 

1,278 

1,874 

1909- 14 . 

2.499 

5 .6 i() 

19*4-19 . 

2.395 

3 . 7 «« 

19* 9- 24 . 

3.795 

(),027 

1937-3« . ! 


5.044 

1940-41 . 

2.955 

5 ..53 7 


Approximately 86% of the foreign trade of Burma pmsses through 
Rangoon {q.v.). Other leading ports are Bassein, a rice p)ort on 
the west of the delta; Akyab, the outlet of Arakan; and Moul- 
mein, Tavoy and Mergui, which serve the Tenasserim division. 
Of the export trade, well over one-half is with India, about one- 
third with other parts of the British empire, especially the home 
country and less than one-sixth with foreign countries. Of the 
import trade about two-thirds is with India and only one-fifth 
with foreign countries outside the British empire. The principyal 
exports are rice, petroleum products, timber, cotton, hides and 
skins, metals and ores, beans, rubber and lac. The export of rice 
varies between 3,000,000 and 3,500,000 tons, and in 1940-41 rep- 
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rcscntct] ai)out half of the tola! exports. The principal imports 
are (otion tcoofls, machinery and hardware, c(<al, silk and su^ar. . 
d’lie currency in Burma is that in use throuKhoiit India, hut the j 
common unit of weight is the Burmese viss lb.). 

Bnn,i««ac.\enY.—(ieneral: J. G. Scott, liurma, a Handbook of 
Pradiail, I ovnnrrciul ami Political Injormalion liurma from 

the Earliest Times to the Present Day (i(i24), and (iazetterr of Upper 
liurma and the Shan States, 5 vols. (Ranc;(»on, i()oo-oi) ; II. T. White, 
Hurma (ig-’s): B- U,. French and B. 1 ). Stamp. A Geo^^raphy of 
liurma for Schools, with clivision into natural regions (1CJ24); J. 
Daiilremir, liurma under British Rule, (myy) ; G. E. Harvey, History 
of Burma (to iS24} (I'o’-.s' i F. Burton Leach, The Future of Burma 
J. t--. Christian, Modern Burma (1042). 

(ieoloey and Minerals: G. de P. Cotter, Mineral Deposits of Burma 
(Kiineoon, n>.’4t; J. Cocredn Brown, “Alineral Deposits of Burma,” 
Geol. Sur%'. India, vol. Ivi. (1024); L. D. Stamp, “An Outline of the 
lertiary Geoloj^y of Burma,” Geol. Ma^. “Seasonal Rhythm 

in the Tertiary Sediments of Burma,” Geol. Mnf^. (rcpc;), and “Condi¬ 
tions Governin>i the Occurrence of Oil in Hurma,” Bull. Inst. Petr. 
I'eehn. and Bull. Amer. Inst. Petr. Geol. (i(;27); F'. IF 

I'asccje, “I'he Oil Jdelds nt Burma,” Geol. Surv. India, vol. xl. (ic)i2). 

'I’he most important papers cieaIin^^ with the tteolofiy of Burma 
will he found in the Reeords and Memoirs of the GeoloKical Survey 
of India and in the Transm tions of the Mininj^ and Geolofdcal In.sti- 
lute of India. Climate: The Rainfall of India (annual); Season and 
Crop Report (annual). Vegetation: L. D. Stamp, The. Vegetation of 
Burma (Calcutta, Jg-’q), Population: Census of India, vol. xi. (i(>^ci), 
report and tahlccs; Fieldiny Hall, The Soul of a People; Jesse Tenny¬ 
son, The Lacquer Lady. Statistics, tie,: Annual Reports issued hy 
the Provincial Government on .Administration (yeneral information). 
Season and Crops, Sea-horne Trade, Overland Trade, Shan States, 
Puiclic Instruction ated Forest Adneinistration. See also annual pulili- 
cations of tfie government of India. Maps: Carte internationale au 
rnillioneme. The Survey of India irublishes matrs on the .scale of 1 
mi. to 1 in., old ami new series, 2 mi. to 1 in., 4 mi. to i in , lO mi. 
to I in., and 42 mi. to i inch, 

HISTORY 

The earliest history of Burma is mainly conjectural. It is be¬ 
lieved (hat (he ahorii^ines were a Nef^rito race of which the only 
survivals are to he found in the Andaman islands, once part of 
the mainland. The presemt inhabitants of Burma are descendants 
of different Mongolian tribes, which miiirated at a remote period 
from western C'hina and Tibet, by the Irrawaddy and Sahvecn 
rivers and penelralecl into Arakan. The Tais or Shan.s spread 
over the Shan States and Siam, on both sides of the Chinese 
frontier, and encroached into Burma proper. The Krnns went off 
into Arakan, the Pyus established a kingdom at Prome, and the 
Mens or Talaings in Pegu. ImmigrarUs came from Chiltagong, 
into Arakan. from Manipur into Upper Burma, and from Madras 
and Malaya into Pegu and Terinsscrim. The Hindu mythology 
ousted Mongolian traditions, hut Buddhism, subdued hy Brah- 
minism in India, in its turn overcame Brahminism in Burma, and 
ihrough its wonderful monastic .s>-stem has directed (he religious j 
lives of (he i)eople for some 2,000 years. J.egend and fable, in j 
which innumerable tribal chiefs figured as mighty kings, only gave 
way to authentic able history when King Anawrata (a contempo¬ 
rary of W'illiam the Coiuiueror) founded the Pagan dynasty in 
A.p. 1054. He and his ten successors were the first real rulers of 
Burma. He expelled the debased Ari j)ries(hood and forcibly im¬ 
ported (he i)ures( form of Buddhism, monks and scriptures from 
its seat at Thaton. The Anamla. the gem of the Pagan pagodas, 
was built in the reign of Kyanzittha (ioH4-i 112). The F’agan 
dynasty included pious sovereigns like Htilominlo (1210-34), 
and his son, Kyaswa (1234-50), but the later sovereigns degen¬ 
erated, and the last of (hem—Narathihapatc—earned the venge¬ 
ance of Kublai Khan and lost his kingdom in 1287 by (he execu¬ 
tion.of three di.stinguished ambassadors with (heir retinues sent 
by the emperor of China. 

The Shan Dominion (1287-1531). —Under the Shan irrup¬ 
tion chaos supervened, and for two and a half cerUuries Burmese 
history is a confused record of princes and upstarts, Talaings, 
Shans and Burme.se constantly contending for the mastery, petty 
kingdoms rising and falling at Ava, in Pegu, at Toungoo, and in 
Arakan. Among the more famous of the Pegu kings was Razad- 
arit (1385-1423), a man of blood and treachery. A daughter of 
his, Shinsawbu (1453-72) and Dammazedi, a monk who turned 
la>inan and married her daughter, ushered in a period of com- i 
parative. peace, recorded as the Golden Age of Pegu. It was dur- i 


ing this ei)och that the famous Shwe Dagon pagoda of Dagon 
(Rangoon) was twice heightened and enriched, but still barbarous 
practices continued. The dynasty was overthrown by the house 
of Toungoo in 1531, which re-established a Burmese kingdom. 

The Toungoo Dynasty. —Toungoo began as a stronghold for 
Burmese refugees against Shans and Talaings alike in 1280, and 
was ruled by 28 chiefs in nil, of whom 15 perished by assassina¬ 
tion. The last of the house, Tabinshwehti (1531-50), with the 
aid of his hrother-in-law', the famous general, Bayinnaung, cap¬ 
tured Prome and Martaban, invaded Arakan, captured Pegu, 
attacked .Siam, and was linall>' crowned at Ava. the Shan chiefs 
being oustetl from Upper Burma, Bayinnaung (1551-S1), who 
succeeded, had first to tight for liis kingdom, then carry on a 
career of conquest. He captured the old Siamese capital of 
Ayuthia, subdued the Shan States and half Siam, and reigned 
over the whole of Burma, except Arakan. He exchanged missions 
with Bengal and Colombo, from whom he obtained a daughter 
and a sacred Tooth, but his enormous conscrij)! ions of men and 
constant warfare reduced his own jirovince almost to desolation. 
His son, Nandabayin, who followed in his foot.steps, (ompleled 
the ruin. The Siamese invaded Burma, and the Arakanesc raided 
and burned Pegu. The king was deposed and murdered, and for 
16 years the kingdom was again siilit into petty Stales, some of 
which, including Ava, were retained by sons of Bayinnaung. A 
grandson of that monarch, Anaukpetiun (i()05-28) ret()n(]uered 
the depopulated south, .sacked the port of Syriam, and impaled 
its Portuguese governor, de Brito, lie restored the monarchy and 
set up his tourt at Pegu. He commanded both the terror ami the 
admiration of his subjet ts. The successors of Anaukpetiun re¬ 
tired to Ava, and (he monarchy became increasingly effete, though 
Thalun (162(^-48) was a patron of learning. For about a ccntur\' 
a scries of weaklings nominally reigned at Ava. During (his period 
Upper Burma was twice over-run by the Ming and Manchu 
Chinese, and five times by the Manipuris. Ava's authority over 
Pegu constantly diminished until in 1740 the Talaings set up a 
king of their own, and in the course of ten years had over-run 
the country round .Ava. Against this unnatural Talaing siijiremacy 
a leader was found in a headman of Shwebo, 2\laungpa3’a, who 
founded the last dynasty of Burmese kings. 

The Alaungpaya Dynasty. —Alaungpaya (Alompra), begin¬ 
ning with the defeat of small bodies of troops sent to capture him 
was eventually able to establish himself as king. His energy was 
marvellous, for, though he reigned for eight years only (i752-()o), 
in that period he had reconquered the whole country, captured 
Syriam, seized and sacked Pegu, defeated the Manipuris, com¬ 
pletely subjugated the Talaings, established himself in Rangoon, 
and invaded Siam. The Talaings who survived fled to Siam, and 
the Delta was again depopulated. While investing the Siamese 
capital, Ayuthia, for the fifth time in its history, he was stricken 
with illness, and, retiring by forced marches, died on the way. 

Early European Contact with Burma. —In tlie century that 
ended with Alaungpaya the earliest European contact with Burma 
was that of the Portuguese, many of whom settled in the countri' 
and married Burmese wives. Idle Portuguese adventurer, de Brito, 
was left as governor of Syriam by the invading Arakanese, and 
Portuguese half-breeds formed contingents in some of the con¬ 
tending armies, these and Armenians being found in considerable 
numbers in the sea-ports. The British and Dutch East India 
Companies had branches in Burma under junior representatives 
from about 1O27, hut both of them withdrew some 50 years later. 
In i70() the Briti.sh re-established a factory at Syriam, which 
lasted till 1743, when the Talaings burned it down, su.specting that 
the English were aiding the Burmese. The English factory was 
then moved to Negrais and it was there that the settlement and 
garrison were treacherously massacred in Alautigpaya’s reign in 
1751), on the pretext that they had helped the Talaings. The com¬ 
pany unsuccessfully sent Captain Alves as an envoy to demand 
redress. When Dupleix sent two ships to sav^e Syriam, besieged by 
Alaungpaya, all the French officers were executed. The guns and 
the crews of the ships were a valuable accession to Alaungpaya’s 
military strength, and these European gunners were given a place 
of honour in his armies. There were many instances in which 
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ships were seized and their crews enslaved. But in all these years 
the European governments concerned were much too occupied 
with other commitments to exact serious retribution for outrages 
against their subjects. 

Alaungpaya’s Successors. —Alaung]iaya was succeeded by his 
eldest son, Naungdawgyi, who, after three years, was succeeded 
by his brother, Hsinbyushin ('1763-76), who again made Ava the 
capital. He raided Manipur in person, carrying away thousands 
of its population into captivity, attacked Siam and eventually 
captured Ayuthia. This campaign was followed by a Chinese in¬ 
vasion, which the Burmese armies took four years to repel. A 
Siamese ri.sing resulted in the Burmese being driven across the 
frontier. On the death of Hsinbyushin his son, Singu, reigned for 
six years only and was then murdered. The throne was seized 
by Bodaw'paya (1782-1810), a son of the great Alaungpaya, who 
shifted his capital to Amarapura, and annexed Arakan. He carried 
off 20.000 Arakanese into captivity, with the famous Mahamuni 
Buddha, which is now the Arakan pagoda at Mandalay. This 
subjugation was a contributory cause to (he first Burmese war. 
The tyranny exercised over the defeated Arakanese, who were 
constantly dragged off in numbers to forced labour or military 
e.Kpcditions, provoked acts of rebellion entailing ruthle.ss rcpre.s- 
sion. Insurgent leaders took refuge in Chittagong and planned 
acts of war against (he Burmese, leading to demands for their 
surrender as rebels. The indignities with which British envoys 
and missions to the Burma court were treated, merely served to 
increase the arrogance of the Burmese ruler. Manipur and As.sam 
were once more over-run, and their inhabitants deported, en.slavecl 
or massacred. When Bodawpaya died, his dominion, except on 
the Siamese side, extended further than ever before. His grand¬ 
son. Bagyidaw (1819-37) succeeded. The British government 
in India were incredibly patient until in 1824, Burme.se troops 
moved across over the Cachar frontier. In March, the viceroy 
notified a state of war and the first Briti.sh tran.sports arrived at 
Rangoon. This first Burmese war of 1824 was terminated by the 
Treaty of Yandnbo, 1826, the cc.s.sion of Arakan and Tenasserim, 
the abandonment of all claims upon Assam and Manipur, and 
the payment by instalments of a rrore of rupees. The two ceded 
territories were administered by commissioners as appanages of 
Bengal. The Vandabo Treaty jirovided for a resident at the 
l ourt of Ava, but it was not till 1S30 that Major Burney was .sent 
there. Burney established some inlluence with (he court, but was 
never projierly received by the king. Bagyidaw became melancholy 
mad, and in 1837 was superseded by his brother, Tharawadi 
(1837-46). Although Tharawadi refrained from the usual mas¬ 
sacre of kinsmen on his accession, in deference to Burney’s exhor¬ 
tations, Burney's successors were treated ignominiously, and in 
1840 the mission was withdrawn. A rebellion of the Shan Slates, 
mercilessly repressed, and a final uprising by (he Talaings in Pegu, 
gave Tharawadi an excuse to return to the old atrocities. Before 
long he became so mad and outrageous in his doings that in 1843 
his eldest son. Pagan Min, put him under restraint, and on his 
death succeeded to the throne (1846-53). Pagan Min was avari- 
(ious and immoral. The governor of Rangoon, Maung Ok, was 
notorious for his extortions. British ships having suffered greatly 
a small squadron was sent to Rangoon to demand redress and (he 
removal of the gONcrnor. Pagan was defiant, and sent new gover¬ 
nors with armies of several thousand men to Rangoon, Bassein 
and Martaban. British ships were fired upon, and Lord Dalhousie 
sent a stern ultimatum, expiring on April i, 1852. No reply arriv¬ 
ing, the second Burmese war began. The Burmc.se resistance was 
feeble, and on Dec. 20, 1852, Lord Dalhousie proclaimed the an¬ 
nexation of the Pegu province. In the meantime a revolution had 
taken place and Pagan had been deposed by his brother, Mindon 
Min (1853-78). The First Commissioner of Pegu, Captain, after¬ 
wards Sir Arthur Phayre, took a mission to Amarapura to negotiate 
a commercial treaty. He was received politely, but the treaty was 
not secured. In 1857 Mindon shifted his capital to Mandalay, and 
occupied himself with civil reforms, substituting salaries to offi¬ 
cials for the periodical levies which were hitherto the custom. The 
salaries were seldom paid. In 1862 the several British territories 
were constituted the Province of British Burma, Phayre being the 
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first chief rommi.ssioncr. He succeeded in negotiating a commer¬ 
cial treaty, but the royal monopolies in which Mindon specialized 
stood in the way and evasions became so notorious that Phayre's 
successor, Colonel Fytche. negotiated a second treaty, but without 
much practical effect. Mindon had two minor rebellions of princes 
to suppress, but in the absence of foreign wars devoted himself to 
pious works. He also .sent a mission to Rome, Paris and London ; 
treaties were concluded with Italy and France, the former being 
purely diplomatic, but the latter gave too many rights to France 
and Mindon refused to ratify it. Mindon, a humane king, died in 
1878, genuinely mourned by his people. 

Thibaw (1878-1885):—The End of the Burmese Mon¬ 
archy. —The last of (he kings of Burma owed his selection to the 
ambition of the Alenandaw queen, a masterful and ferocious lady, 
whose daughter, the notorious Supayalat, he married. While Mindon 
was dying the rival princes had been treacherously arrested, and 
they were kept imprisoned for over two years. On Feb. 15, i87(), 
the usual mas.sacre of princes began. Mandalay had by this time 
become an ALsatia for all sorts of foreign riff-raff, strongly anti- 
British in (heir ideas, who misled the court into thinking that the 
affair would blow over. For (he time being action was not taken, 
but (he cup was filling up. and in 1879, lifter various incidents of 
Burmese truculence against British subjects had occurred, the 
resident and his whole staff withdrew from Mandalay. Thibaw 
sent envoys to 1 'hayetmyo in 1879, and another one to Simla in 
1882, whom he recalled. In (he meantime Thibaw w^as intriguing 
with the French Consul, M.llaas, and contracts for a French Rail¬ 
way to Mandalay, and a French flotilla on the Irrawaddy, were 
actually signed. Disturbances broke out in various parts of Upper 
Burma, and a fresh ina.s.sacre of political prisoners under cover of 
a bogus jail outbreak added to the excitement. The Bornbay-Burma 
Trading Corporation wa.s arbitrarily fined Rs. 230.000 for alleged 
breaches of contract. It was not until (let. 1885, that an ultimatum 
was sent, to which Thibaw gave an evasive and defiant reply, issu¬ 
ing a Proclamation calling upon his subjects to unite and annihilate 
the Engli.sh barbarians and conquer and annex their country. The 
British Expeditionary Force, under Sir Harry Prendergast, crossed 
the frontier on Nov. 4, proceeding up the Irrawaddy, and by the 
end of that month Thibaw and his family had been deported to 
India, and the kingdom of Burma had ceased to exist, annexation 
being proclaimed by Lord Dufferin on Jan. i, ]886. 

Burma Under British Rule. —Burma remained a chief com- 
missioner-ship under Sir Charles Bernard, Sir Charles Crosthwaite. 
Sir Ale.xander Mackenzie, and Sir Frederick Fryer, the la.st becom¬ 
ing (he first lieutenant-governor, in 1897. He wa.s followed by Sir 
Hugh Barnes, Sir Herbert Thirkell-White, and Sir Harvey Adam- 
.son. In 1915, Sir Harcourt Butler succeeded for two years, when 
he was Iran.slated to the United Provinces. When Sir Reginald 
(’raddock, the last lieutenant-governor, ended his term in 1922, Sir 
H. Butler returned as first governor under the new Constitution. 

The.se successive changes in the status of the head of the 
province corresponded roughly with stages ip the development of 
Burma, when Arakan and Tenasserim had been under British rule 
for 103 years, Pegu for 74 and Upper Burma for 42. Arakan 
and Tenasserim had been so reduced and depopulated that they 
gave but little trouble, Pegu took several years to pacify, and the 
pacification of Upper Burma was not completed until after five 
years, at first engaging the energies of 32,000 Regular troops. A 
force of military police (frontier force) 16,000 strong, half of 
whom were recruited from India, was formed soon after the an- 
ne.xation, and the Chins on the northwest, and the Kachins on the 
northeast occasionally gave trouble by risings, the last during 
World War I. Perhaps never in the history of any country has 
the contrast between its past and present been so great and rapid. 

Financial stringency first retarded progress, and the administra¬ 
tors of Burma long chafed against restrictions which Finance 
Ministers in India felt bound (0 impose. The civilizing influences 
of the impartial administration of justice, of communications by 
rail, river and road, of the wonderful development of trade, and 
the direct humanizing effects of education, medical relief, and the 
labours of the great Christian missions could not but produce a 
change in the outlook of the great majority of the Burmese people. 
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Burma was separated from India on April i, 1937, and wai 
placed directly under the crown of England, with a British gover¬ 
nor and a legislature of its own. There have been boycotts oi 
British goods, of the new Rangoon university and governmen 
schools, echoes of Gandhi’s Non-Co-operation movement, and agi 
tations against payment of taxes, but such movements did nol 
last long. More serious were the rebellion, which began in Tharra- 
waddy, and the Rangoon anti-Indian labour riots in 1930. Seriou; 
rioting also took place in 1938 in many parts of the country be¬ 
cause of an alleged insult to Buddhism by a Muslim. The nation¬ 
alist spirit which developed toward the end of World War I grew 
strongly under the new constitution and was much influenced in 
the ’30s by the economic depression, the expanding Burmesi 
population, the decision of the British government to separal( 
Burma from India, and the wider outlook of Burmese leaders. 

Agrarian problems arising from indebtedness and alienation oj 
land became acute from 1930. But under the 1937 constitution 
the Burme.se ministr>’ set itself resolutely to tackle these problem; 
and much valuable legislation was enacteil. An agreement to re¬ 
strict Indian immigration had been reached. A trade agreement 
had also been negotiated, and far-reaching educational, health and 
social measures were in train. In fact the constitution seemed to 
be working well toward the goal of full self-government which 
had been declared to be the ohje( live of Burma’s constitutiona. 
progre.ss. These activities were interrupted by the Japane.se in¬ 
vasion of Burma in Dec. 1941. Rangoon fell in March i()42 and 
the Japanc.se had by June k; 42 occupied all Burma except parts 
of Arakan and some Iiill tracts in (he northwest and north. By 
the end of World War IT hi Sept. 1945, however, the Japanese 
had been driven from nio.sl of the country. 

See Dautremer, Burma under British Rule (trans. igij); Sir C. 
Crosthvvailc, The Pacification of Burma (lyi.i); Sir il. T. White, 
Burma (lO-’.O- 

BURMAH OIL COMPANY LIMITED, THE. This, 

the largest British petrefleum company—in the sen.se that its 
capital is entirely British and its production and market within 
the Empire—had its origin in the oil redinory at Rangoon erected 
in 1871 by a Gkisgow .syndicate and subsequently acquired by the 
late David Sime Cargill. 

From these very small beginnings the undertaking grew until 
in 1939 its issued capital amounted to £17,730,513, standing at a 
heavy premium in the stock markets, while its own net crude oil 
production in Burma amounted to .some 800,000 tons per annum. 

In addition il has interests in other oil lands in India and large 
holdings in the Anglo-lranian Oil Co. Ltd. (which il formed) and 
in the Shell Transport Trading Co. Ltd. 

The Burmese oil deposit.s have long been known, and were 
worked in a primitive way for jiossibly two centuries prior to 
1871. The late Lord Cur/.on's saying that the Allies floated to 
victory on a sea of oil was by no means the earliest reference to 
the military uses of petroleum. 

In the Burmese War of 1,8.15 the native oil was used as a mili¬ 
tary weapon; the fire rafts then employed by the Burmese in their 
attack on British ves.s(‘ls in Rangoon harbour were “made of 
bamboos firmly fi.xed together, between every two or three of 
W’liich lines of earthenware jars filled w'ith jietroleum and cotton 
wTie secured.” It was by the same method of jars and rafts 
that, in the early da)'S of Mr. Cargill’s enterpri.se, his refinery at 
Rangoon received its crude oil down the river Irrawaddy from 
Ycnangyaung. 

The first machine-drilled oil well in Burma was completed in 
1889, and the growth of Rangoon refineries alone since then may 
be gauged by the fact that in 1939 in one month alone eight times 
as much crude oil was handled by the company as during the 
w'holc year 1889. 

It is notable that the company, in a.ssociation with the Tata 
Iron and Steel Company Ltd., founded in India after the War of 
1914-18 a successful native tin-plate industry. Risks were enor¬ 
mous, but technical success has been achieved, and by 1939 pro¬ 
duction had reached over 1,000,000 boxes per annum. The com¬ 
pany's operations in Burma and India give direct and indirect em¬ 
ployment to over 45,000 i>oopl(\ the bulk of whom it houses and 


provides with medical and other services. Hospitals and schools 
are run by the company in all its large centres of operation, and it 
has provident funds for its employees. (L. C. M.; X.) 

BURMANN, PIETER (i 668-1741), Dutch classical schol¬ 
ar, known as “the Elder,” was born at Utrecht. He studied at 
Utrecht and Leyden, and went to the bar, without, however, 
abandoning his classical studies. In 1696 he was nominated to 
the professorship of eloquence and history at Utrecht, and to this 
chair was soon added that of Greek and politics. In 1714 he visited 
Paris and ran-sacked the libraries. In the following year he was 
appointed to the chair of history, Greek language and eloquence 
at Leyden. He was sub.sequently appointed professor of history 
for the United Provinces and chief librarian. Burmann was rather 
a compiler than a critic; his commentaries show immense learning 
and accuracy, but are wanting in taste and judgment. 

Burmann edited the following cla.ssical authors:—Phaedrus (1698), 
Horace (1699), Valerius Flaccus {1702), Petronius Arbiter (1709), 
Velleius Paterculus (1719), Quintilian (1720), Justin (1722), Ovid 
(1727), Poetae JMtini minores (1731), Suetonius (ly.thj, Lucan 
(1740). He also published an edition of Buchanan’s works, continued 
Graevius’s great work, Thesaurus Antiquitafum el Histarinrum lialiae, 
and wrote a treatise De Vrctigalibus populi Romani (1694), and a. 
.short manual of Roman antiquities, Anliquitatuni Romanarum Brevis 
Desrriptio (1711). His Sylloge epistalarum a viris illustribus scriptarum 
(1725) is of importance for the history of learned men. 'I’lie list of 
his vvorks occupies five pages in Saxe’s Onomasticon. His poems and 
orations were published after his death. There is an account of his 
life in the Gentleman's Magazine for April (1742) by Dr, Johnson. 

BURMANN, PIETER (1714-1778), called by himself “the 
Younger” (Secundus), Dutch philologist, nephew of Pieter Bur¬ 
mann (1668-1741) ((/.v.), wa.s born at Amsterdam on Oct. 13, 
1714. In 1735 he was appointed profes.sor of eloquence and his¬ 
tory at Franeker, and the chair of poetry wa.s combined with the 
professorship in 1741. In the year 1742 he became professor of 
history and philology at the Athenaeum in Am.sterdam. He was 
lubscqucntly professor of poetry (1744), general librarian (1752), 
nd inspector of the gymnasium (1753). He died on June 24,1778, 
it Sandhorst, near Amsterdam. He was a man of extensive learn- 
ng. His violent disposition involved him in ciuarrels with con- 
lemporarics, notably Saxe and Klotz. His most valuable works 
irc: Anthologia Veterum Lntinorum lipi gramma turn et Poematum 
1759-73)» Aristophanh Comoediae Novem (1760); Rhctorica 
id Hcrenmum (1761). He completed the editions of Virgil (1746) 
incl Claudian (1760), which had been left unfinished by his unde, 
ind commenced an edition of Propertius, one of his best works, of 
'hich only half was printed at the time of his death. It was com¬ 
peted by L. van Santen and published in 17S0. 

BURMESE BUDDHIST LAW: see Indian Law. 
BURMESE WARS. Three wars were fought between Burma 
ind the British during the 19th century {see Burma; History)^ 
'hieh resulted in the gradual extinction of Burmese independence. 
First Burmese War, 1823 - 26 .—On Sept. 23, 1S23, an armed 
Darty of Burmese attacked a British guard on Shapura, an island 
lose to the Chittagong side, killing and wounding six of the 
:uard. Two Burmese armies, one from Manipur and another from 
Vssam, also entered Cachar, which was under British protection, 
in Jan. 1824. War with Burma was formally declared on March 
, 1824. On May 17 a Burmese force invaded Chittagong and 
irovc a mi.xed sepoy and police detachment from its position at 
Ramu, but did not follow up its success. The British rulers in 
.ndia, however, had resolved to carry the war into the enemy's 
:ountry; an armament, under Comm. Charles Grant and Sir Archi- 
lald Campbell, entered the Rangoon river, and anchored off the 
own on May 10, 1824. After a feeble resistance the place was 
lurrendercd, troops were landed, and the inhabitants fled. On May 
8, Sir A, Campbell ordered an attack on some of the nearest 
X)sls, which were all carried after a steadily weakening defence. 
Vnother attack was made on June 10 on the stockades at the 
illage of Kemmendine. Some of these were battered by artil- 
:ry from the war vessels in the river, and the shot and shells had 
luch effect on the Burmese that they evacuated them. The devas¬ 
tation of the country, which was part of the defensive system of 
.he Burmese, was carried out with unrelenting rigour, and the 
nvaders were soon reduced to great difficulties. The health of 
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the men declined, and their ranks were fearfully thinned. The 
monarch of Ava sent large reinforcements to his dispirited and 
beaten army; and early in June an attack was commenced on the 
British lines but proved unsuccessful On the 8th the British 
assaulted. The enemy were beaten at all points; and their strong¬ 
est stockaded works, battered to pieces by a powerful artillery, 
were in general abandoned. With the exception of an attack by 
the prince of Tharrawaddy in the end of August, the enemy 
allowed the British to remain unnrxjlesled during the months of 
July and August. This interval was employed by Sir A. Campbell 
in subduing the Burmese provinces of Tavoy and Mergui, and 
the whole coast of Tennasserini. This was an important con¬ 
quest, as the country was salubrious and afforded convalescent 
stations to the sick, who w'ere now so numerous in the British 
army that there were scarcely 3,000 soldiers fit for duty. 

The rainy season terminated about the end of October; and 
the court of Ava, alarmed by the discomfiture of its armies, re¬ 
called the veteran legions which were employed in Arakan, under 
their renowned leader Maha Bandula. Bandula hastened by forced 
marches to the defence of his country; and by the end of Novem¬ 
ber an army of 60,000 men had surrounded the Briti.sh position 
at Rangoon and Kemmendine, for the defence of which Sir Archi¬ 
bald Campbell had only 5,000 efficient troops. The enemy in great 
force made repeated attacks on Kemmendine without success, and 
on Dec. 7 Bandula was defeated in a counter attack by Sir A. 
Campbell. The fugitives retired to a strong po.sition on the river, 
but on the 15th were driven in confusion from the field. 

Sir Archibald Campbell now’ resolved to advance on Prome, 
about loom, higher up the Irrawaddy river, lie moved with 
his force on Feb. 13, 1825, in two divisions, one proceeding by 
land, and the other, under Gen. Willoughby Cotton, destined for 
the reduction of Danubyu, being embarked on the flotilla. Taking 
the command of the land force, he continued his advance till 
March ii, when intelligence reached him of the failure of the 
attack upon Danubyu. He instantly commenced a retrograde 
march; on the 27th he effected a junction with Gen. Cotton’s 
force, and on April 2 entered the entrenchments at Danubyu with¬ 
out resistance, Bandula having been killed by the explosion of a 
bomb. The English general entered Prome on the 25th and 
remained there during the rainy season. On Sept. 17 an armistice 
was concluded for one month. In the course of the summer Gen. 
Joseph Morrison had conquered the province of Arakan; in the 
north the Burmese were exi)elled from As.sam; and the British had 
made some progress in Cacliar. 

The armistice having exjjired on Nov. 3, the army of Ava, 
amounting to 60,000 men, advanced in three divisions against the 
British position at Prome, which was defended by 3,000 Europeans 
and 2,000 native troops. Sir A. Campbell on Dec. i attacked 
the different divisions of the Burmese and successively drove them 
from all their positions. The Burmese retired on Malun, along the 
course of the Irrawaddy, where they occupied, with 10,000 or 
12,000 men, a series of strongly fortified heights and a formidable 
stockade. On the 26th they sent a flag of truce to the British camp 
and negotiations having commenced, peace was proposed to them 
on the following conditions; (1) The ces.sion of Arakan, together 
with the provinces of Mergui, Tavoy, and Ye; (2) the renuncia¬ 
tion by the Burmese sovereign of all claims upon Assam and the 
contiguous petty states; (3) the Company to be paid a crore of 
rupees as an indemnification for the expenses of the war; (4) 
residents from each court to be allowed, with an escort of 50 
men; while it was also stipulated that British ships should no 
longer be obliged to unship their rudders and land their guns as 
formerly in the Burmese ports. This treaty was agreed to and 
signed, but the ratification of the king was still wanting; and 
it was soon apparent that the Burmese had no intention to sign 
it, but were preparing to renew the contest. On Jan, 19, accord¬ 
ingly, Sir A. Campbell attacked and carried the enemy’s position 
at Malum. Another offer of peace was here made by the Burmese, 
but it was found to be insincere; and the fugitive army made at 
the ancient city of Pagan a final stand in defence of the capital. 
They were attacked and overthrown on Feb. 9, 1826; and the 
invading force being now within four days’ march of Ava, Dr. 


Price, an American missionary, who with other Europeans had 
been thrown into prison when the war commenced, was sent to 
the British camp with the treaty (known as the treaty of Yauda- 
boo) ratified, the prisoners of war released, and an instalment of 
25 lakhs of rupees. The British army then evacuated the country. 

Second Burmese War, 1852 —On March 15, 1852, Lord Dal- 
housie sent an ultimatum to King Pagan, announcing that hostile 
operations would be commenced if all his demands were not 
agreed to by April i. Meanwhile a force consisting of 8,100 
troops had been despatched to Rangoon under the command of 
Gen. II. T. Godwin, C.B., while Comm. Lambert commanded the 
naval contingent. No reply being given to this letter, the first 
blow of the second Burmese War was struck by the British on 
April 5, 1852, when Martaban was taken. Rangoon town was 
occupied on the 12th, and the Shwe Dagun pagoda on the 14th, 
after heavy fighting, when the Burmese army retired northwards. 
Ba.ssein was seized on May 19 and Pegu was taken on June 3 
after some sharp fighting round the Shwe-maw-daw pagoda. Dur¬ 
ing the rainy season the approval of the East India Company’s 
court of directors and of the British government was obtained 
to the annexation of the lower portion of the Irrawaddy valley, 
including Prome. Lord Dalhousie visited Rangoon in July and 
August and discussed the whole situation with the civil, military, 
and naval authorities. In consequence, Gen. Godwin occupied 
Prome on Oct. 9 after but slight resistance. Early in Deceml)er, 
Lord Dalhousie informed King Pagan that the jirovince of I’egu 
would henceforth form part of the British dominions, and that 
if his troops resisted the measure his whole kingdom would be 
destroyed. The proclamation of annexation was issued on Jan. 
20, 1853, and thus the Second Burmese War was brought to an 
end without any treaty being signed. 

Third Burmese War, 1885-86. —The imi.x>sition of an impos¬ 
sible fine on the Bombay-Burma Trading Company, coupled with 
the threat of confiscation of all their rights and proj^erty in case 
of non-payment, led to the Briti.sh ultimatum of Oct. 22, 1885; 
and by Nov. 9 a practical refusal of the terms having been re¬ 
ceived at Rangoon, the occupation of Mandalay and the dethrone¬ 
ment of King Thibaw were determined upon. The British planned 
an advance by water direct on the capital, and Maj.-Gen. Prender- 
gast had command of the expedition. As was only to be expected 
in an enterprise of this description, the navy as well as the army 
was callt?d in requisition; and as usual the services rendered by 
the seamen and guns were most important, 7 'he total effective 
of the force was 9,034 fighting men, 2,810 native followers, and 
67 guns, and for river service 24 machine guns. 

Thayetmyo was the British post on the river nearest to the 
frontier, and here, by Nov. 14, five days after Thibaw’s an.swer 
had been received, practically the whole expedition was assemlfled. 
On the same day Gen. Prendergast received instructions to com¬ 
mence operations. The Burmese king and his country were taken 
completely by surprise by the une,xampled rapidity of the advance. 
There had been no time for them to collect and organize for the 
stubborn resistance of which the river and its defences were 
capable. They had not even been able to block the river by 
sinking steamers, etc,, across it, for, on the very clay of the receipt 
of orders to advance, the armed steamers “Irrawaddy ’ and “Kath¬ 
leen” engaged the nearest Burmese batteries, and brought out 
from under their guns the king’s steamer and some barges which 
were lying in readiness for this very purpose. On the i6Lh the 
batteries themselves on both banks were taken by a land attack, 
the enemy being evidently unprepared and making no resi.stance. 

On Nov. 17, however, at Minhla, on the right bank of the river, 
the Burmans in considerable force held successively a barricade, 
a pagoda, and the redoubt of Minhla. The attack was pressed 
home by a brigade of native infantry on shore, covered by a 
bombardment from the river, and the enemy were defeated with 
a loss of 170 killed and 2 76 prisoners, besidc^s many more drowned 
in the attempt to escape by the river. The advance was continued 
next day and the following days, the naval brigade and heavy 
artillery leading and silencing in succes.sion the enemy’s river 
defences at Nyaungu, Pakokku. and Myingyan. On Nov. 26, 
when the flotilla was approaching the ancient capital of Ava, 
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envoys from King Thibaw met. Gen. Premlergast. with offers o 
surrender; and on the 27th, when the ships were lying off tha 
city and rearly to commence hostilities, the order of the king t' 
his troops to lay dowm their arms was received. There were thre 
strong forts here, full at that moment with thousands of armet 
Burmans, and though a large number of these filed past an( 
laid down their arms by the. king’s command, many more wen 
allowed to disi)erse with their wea[ions: and these, in the timi 
that followed, broke up into dacoit or guerrilla bands, which be¬ 
came the scourge of the country and prolongc'd the war for years 
Meanwhile, however, the surrender of the king of Burma was ( om 
I)le(e; and on Nov. 28, in less than a fortnight from the declara 
tion of war, Mandalay had fallen, and the king himself was a 
jirisoner, while every strong fort and town on the riv<*r, and al 
the king’s ordnance ( i,8f)i pieces) and thou.sands of rifles, mus¬ 
kets, and arms had been taken. 

From Mandalay, Gen. Frenderga.st seized Bhamo on Dec. 28 
This was a very important move, as it forestalled the Chinese, 
who were ])reparing to claim the jflace. But unfortunately, al¬ 
though the king was dethroned and deported, and the capital 
and the whole of the river in the hands of the British, the bands 
of armed soldiery, unaccustomed to conditiems other than those 
of anarchy, rapine, and murder, took advantage of the imiiene- 
tTable cover of their jungles to continue a desultory armed resist¬ 
ance. Reinforcements had to be ])oured into the country, and it 
was in this phase of the carnjiaign, lasting several years, that the 
most arduous work fell to the lot of the trooj)s. The final pacifica¬ 
tion of the country, under thi' direction of Sir Frederick (after¬ 
wards Karl) Roberts, was only brought about by an extensive 
system of small protec tive posts scattered all over the country, and 
small lightly ecimpixal columns moving out to disperse the enemy. 

No account of the third Burmese War would be complete with¬ 
out a reference to the* lirst, and iierhaps for this rea.son most 
notalile, land advance into the enemy's country. This was carried 
out in Nov. 18S5 from 'loungoo, the British frontier post in the 
east of the country, by a small column of all arms under Col. 
W. P. Dicken, .md Madras Light Infantry, the first objective being 
Ningyan. The o])eratioris wore completely successful, in spite of 
a good deal of scattered resistance, and the force afterwards 
moved forward to Varnethin and Tllaingdet. As inland operations 
de\eloped, the want of mounted troops was badly felt, and sev¬ 
eral regiments of cavalry were brought over from India, while 
mounted infantry was raised locally. 

BURMU: -vee 11.A MI-c^.. 

BURN, RICHARD ( 17oc)-i 785). English legal writer, was 
born at Winton, Westmorland, and died at Orton on Nov. 12, 
1785. lOducated at ()ueen’s Collc'ge, O.vford, he entered the 
Church, became (i 780 ) vicar of Orton in Westmorland, and 
c hancellor of the diocese of Carlisle (171(5). Burn’s of the 

Pence and Parish (Officer (1755) has pa.s.sed through innumerable 
editions. His Ecclesiastical Law (17O0), was the basis of many 
modern commentaries on ecclesiastical law. The best edition is 
that by R, Phillimore (18.4:). Burn also WTote Diftest of the 
Militia Laws (1760 ) and .1 New Law Dictionarv (1792 ). 

BURNABY, FREDERICK GUSTAYUS (1842-1885), 

English traveller and .soldier, w'as born on March 5, 1S42. at Bed¬ 
ford, the son of a clergyman. FMucated at Harrow and in Ger¬ 
many, he entered the Royal Hor.se Guards in 185c). In the 
summer of 1874 he accompanied the Carli.st forces as correspond¬ 
ent of The 7 'imcs, but before the end of the war he was trans¬ 
ferred to Africa to rejiort on Gordon's ex[)edition to the Sudan. 
This took Burnaby as f.ar as Khartum. Returning to Fmgland in 
March 1875, matured his plans for a journey on horseback to 
Khiva through Russian Asia, which had just been closed to trav¬ 
ellers. Hi.s accomiilishmcnt of this task, in the winter of 1875-76, 
described in his ’oook A Ride to Khiva, brought him immediate 
fame. His next leave of absence was spent in another adventur¬ 
ous journey on horseback, through Asia Minor, from Scutari to 
Erzenim with the object of observing the Russian frontier, an 
account of w'hich he afterwards jiublished. In the Russo-Turkish 
War of 1877. Burnaby (who soon afterwards became lieut,- 
colonel) acted as travelling agent to the Stafford House (Red : 


Cross) Committee, but had to return to England before the cam¬ 
paign was over. In 1882 he crossed the Channel in a balloon 
Having been disappointed in his hope of seeing active service in 
the Egyptian campaign of 1882, he participated in the Suakin 
camfiaign of 1884 without official leave, and was wounded at El 
I'eb when acting as an intelligence officer under General Valen¬ 
tine Baker. He was emjiloycd by Lord Wolseley in the Nile Expe¬ 
dition, and met his death in the hand-to-hand fighting of the 
battle of Abu Klea (Jan. 17 1885). 

Sec. R. K. Mann, The Life of F. G. Burnaby (1882) ; T. Wright, 
The Life of Colonel Fred Burnaby (1908). 

BURNAND, SIR FRANCIS COWLEY (1836-1917), 

English humorist, was born in London. Hi; W'as educated at Eton 
and Cambridge, and originally studied first for the Anglican, then 
for the Roman Catholic Church; but eventually took to the law 
and was called to the bar. He had founded the Amateur Dramatic 
dub at Cambridge and finally he abandoned the church and the 
law, first for the stage and subsequently for dramatic authorshij). 
His first great dramatic succe.ss was made with the burlesiiuc 
Black-Eyed Susan (1866), and he wrote a large number of other 
(urlesriues, comedies and farces. Burnand became in 1862 a 
regular contributor to Punch; in 1880 he was appointed editor and 
aniy retired from that position in igo6. In 1002 he w'as knighted. 
Flis literary reputation as a humorist depends, apart from his long 
issociation with Punch, on his well-known book Happy Thony.hts, 
iriginally published in Punch in 1893-94 and fre(|uently reiirinted. 
Sec his Records and Reminiscences (1904). 

BURNE-JONES, SIR EDWARD BURNE, Baki (1833- 

8081, English ])ainter and designer, was born Aug. 28 1833, at 
firmingham. He was educated at King Edward's school, Hir- 
ningham, and Exeter college, Oxford, where William Morris was 
liis contemporary. With Morris he read Modern Painters and the 
\Jorte d'Arthur. He studied the Italian pictures in the university 
:allerics and Diirer’s engravings; but his keenest enthusiasm was 
andled by the sight of tw’o works by a living man, Rossetti. One 
(1 these was a woodcut in Allingham’s poems, “The Maids of 
Kllinmere”; the other was the water-colour “Dante drawing an 
\ngel,” then belonging to Mr. Coombe, of the Clarendon Press, 
nd now in the university collection. At Easter 1859 he left col- 
t'ge without taking a dc'gree. This was his own decision, not due 
as often slated) to Rossetti’s persuasion; but on .settling in 
.ondon, where Morris soon joined him at 1 7 Red Lion S(]uarc, 
le began to work under Rossetti's friendly instruction. 

In 1850 Burne-Jones made his first journey to Italy. Ho saw 
Klorence, Pisa, Siena, Venice and other places, and appears to 
lave found the gentle and romantic Sienese more attractive than 
my other school. Rossetti’s influence still persisted; and its 
ifirc.ss is visible, more strongly perhaps than ever before, in the 
w'o wmter-colours “Sidonia von Bork" and “Clara von Bork,” 
laintecl in i860. These little masterpieces have a directness of 
■xecution rare with the artist. In powerful characterization, com- 
(inecl with a decorative motive, they rival Ros.sctti at his best, 
n June of this year Burne-Jones married Miss Georgiana Mac- 
lonald, two of who.se sisters were the wive.s of Sir E. J’oyntcr and 
(Ir. J. L. Kipling. They lived first in Bloomsbury, then in Kcn- 
■ington square, then at the Grange, Fulham. In 1S62 the artist 
nd his wife accompanied Ruskin to Italy. 

Burne-Jones exhibited from 1864 to 1887 at the Society of 
kiinters in Water-Colours. Between 1870 and 1S77 he showed 
mly two water-colours (at the Dudley gallery), but he was work- 
ng hard on a number of large pictures in oils. At the first c.xhibi- 
ion of the Gro.svenor gallery, he exhibited the “Days of Creation.” 
The Beguiling of Merlin,” and “The Mirror of Venus.” His 
eputation was now made. In 1878 he exhilcited several canvases, 
.nd in 1879 the “Annunciation,” quieter in colouring, in 1884 
Cophetua and the Beggar Maid,” in 1886 “The Depths of the 
lea,” and in 1801 “The Star of Bethlehem,” commissioned by the 
orporation of Birmingham. He had been elected A.R.A. in 1885, 
ut resigned in 1803. He was occupied with various decorative 
erics, the most famous of which was perhaps “The Briar Rose,” 
md in 1802-03 produced some portraits. He received a baronetcy 
n 1894. lit? died on June 17 1898. His son and successor in the 
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baronetcy, Sir Philip Burne-Jones (d. June 21, 1926), also became 
an artist. His only daughter, Margaret, married Mr. J. W. 
Mackail. 

Burne-Jones's inflaence has been exercised far less in painting 
than in the wide field of decorative design. Here it has been 
enormous. His first designs for stained glass, 1S57-61, were made 
for Messrs. Powell, but after 1S61 he worked e.xclusivcly-for 
Morris & Co. Windows executed from his cartoons are to be 
found all over England; others exist in churches abroad. For the 
American Church in Rome he designed a number of mosaics. 
Reliefs in metal, tiles, gessowork, decorations for pianos and 
organs, and cartoons for tapestry represent his manifold activity. 
In works, however, which were only designed and not carried 
out by him, a decided toss of delicacy is to be noted. The colour¬ 
ing of the tapestries (of which the “Adoration of the Magi” at 
Exeter college is the best known) is more brilliant than successful. 
The range and fertility of Burne-Jones as a decorative inventor 
can be, perhaps, most conveniently studied in the sketch-book, 
1885-95, which he bequeathed to the British Museum. The artist’s 
intluence on book-illustration must also be recorded. In early 
years he made a few drawings on wood for Dalziel's Bible and for 
Ciood Words; but his later work for the Kelmscott Press, founded 
by Morris in i8gi, is that liy which he is best remembered. 
Besides several illustrations to other Kelmscott books, he made 
87 designs for the Chaucer of 1897. 

BTBr.ioGKAruv.—Tn 1904 was published Mentoriah of Edward 
Hurnc-Jones, by his widow, two volumes of extreme interest and 
charm, 'the ILerA uj tiurnc-Jones, a collection of 91 pliotogravures, 
aiipeared in igoo. 

See also Julia Cartwright (Mrs. Ady), Sir E. Burne-Jonrs, his Life 
and Work (1804); Malcolm Hell, Sir E. Burnc-Jonei.: a Record and 
a Review (1898) ; j. W. Mackail, 77 /e Life of William Morris (tHgg) ; 
Cnlalo^ue to Dur'lin^tun Club Exhibition of Drawings by Burne- 
Jones, with introduction by Cosmo Monkhouse (1899). 

BURNELL, ARTHUR COKE (1840-1882 ), English San¬ 
skrit scholar, was born at St. Briavels, Gloucester.shire, in 1840. In 
]8oo he went to Madras as a member of the Indian ci\’il service. 
Here he utilized every opportunity to acaiuirc or copy Sanskrit 
manusi ripts. In 1870 he presented his collection of 550 mss. to the 
India library. In 1874 he published a Handbook of South Indian 
Balaeography, characterized by Max Muller as “indispensable to 
every student of Indian literature,” and in 1880 i.ssued for the 
Madras Government his greatest work, the Classified Index to the 
Sanskrit mss. in the Palace at Tanjore. He also translated and 
commented on many other Sanskrit manuscripts, being particular¬ 
ly successful in elucidating the e.sscntial principles of Hindu law. 
liurncll originated with Sir Henry Yule, the well-known dictionary 
of Anglo-Indian words and phrases, Ilobson-Jobson (t 886). He 
broke down under the strain of overwork and the Madras climate, 
and died at West Stratton, Hampshire, on Oct. 12, 1882. A further 
collection of Sanskrit manuscripts was purchased from his heirs 
by the India lilirary after his death. 

BURNELL, ROBERT (d. 1202), English bishop and chan¬ 
cellor, was born at Acton Burnell in Shropshire, and bcg.in his 
public life probably as a clerk in the royal chancery. He was 
soon in the service of Edward, the clde.st son of King Henry III., 
and was constantly in attendance on the prince. Having received 
some ecclesiastical preferments, he acted as one of the regents 
of the kingdom from the death of Henry HI. in Nov. 1272 
until Aug. 1374, when the new king, Edward I., returned from 
Palestine and made him his chancellor. In 1275 Burnell was 
elected bishop of Bath and Wells. A.8 the friend and chief ad¬ 
viser of Edward I., Burnell influenced the legislative and foreign 
policy of his master. In 1285 a council, or, as it is sometimes 
called, a parliament, met in his hou.se at Acton Burnell, and he 
was responsible for the settlement of the court of chancery in 
London. Licentious and avaricious, he amassed great wealth; and 
when he died on Oct. 25, 1292, he left numerous estates in Shrop¬ 
shire, Worcestershire, Somerset, Kent, Surrey and elsewhere. He 
was, however, genial and kind-hearted, a great lawyer and a faith¬ 
ful minister. 

See R. W. Eyton, Antiquities of Shropshire (1854-60); and E, Foss, 
Tfte Judges of England (1848-64). 
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BURNES, SIR ALEXANDER (1805-1S41). British trav¬ 
eller and explorer, was born at Montrose, Scotland, on May 16, 
1805. He joined the army of the East India Company at 17, and 
in 1S22 became interpreter at Surat. Transferred to Cutch in 1826 
as assistant to the political agent, he turned his attention to the 
history and geography of north-western India and the adjacent 
countries. In 1831 he was sent to Lahore with a jiresent of hor.ses 
from King William IV. to Maharaja Ranjit Singh and made ex- 
ten.sivc investigations. Next year he started from l.ahore, di.s- 
guised as an Afghan, and made his way across Afghanisl.in to 
Balkh, from there to Bukhara, Asterabad and Teheran, and across 
Persia to Bushirc, where he embarked for England. His Travels 
to Bokhara (1834) brought him acknowledgment from the geo¬ 
graphical societies of London and Paris, and were widely read. 
After his return to India he undertook (i83()) a political mission 
to Dost Mohammed at Kabul. He advised Lord Auckland to 
sup^/ort Dost Mohammed on the throne of Kabul, but the viceroy 
reinstated Shah Shuja. On the restoration of Shah Shuja in 1839, 
he bcH'amc regular political agent at Kabul. He was assas.sinated 
on Nov. 2, 1841. in i86i it was found that .some Burnes’ des¬ 
patches from Kabul in 1S39 had been altered, so as to convey 
opinions ojiposile to his, but I-onI Palmerston refused after .such a 
lapse of time to grant the inciuiry demanded in the House of Com¬ 
mons. A narrative of his Alghan experiences is given in his post¬ 
humously published Cabool (1842). 

Sec Sir J. W. Kaye, Lives of Indian Ofleers (1S89). 

BURNET, GILBERT (1043-1715), Engli.sh bisho[) and 
historian, was born in Edinburgh on Se]H. 15, JO43, llie younge.st, 
son of Robert Burnet (1502-1 ooi), afterwards Lord CrimoruJ, 
Robert Burnet had been twice exiled on account of his refusal to 
.sign the Covenant, but he was none the less a severe critic of the 
government of Charles 1 . and his attitude certainly influenced his 
son. Gilbert Burnet was educated at Marischal college, Alierdcen, 
and in lOOi became a probationer for the Scottish ministry. In 
(hat year his father died, and Gilbert was offered a beneiic e which 
he declined on account of the unsettled state of Church affairs. 
He now vi.sited Oxford and Cambridge, and after .six months’ 
ab.scnce returned to Scotland. He again rcfu.sed offers of prefer¬ 
ment and went to Holland and France. In Amsterdam he studital 
Hebrew and met Protestant divines of all shades of opinion, and 
in Paris he also met the leading Protestant ministers. 

On his return to England in 1964 he became intimate with Sir 
Robert Moray and with John Maitland, afterwards duke of Laud¬ 
erdale, both of whom at that time favoured leniency towards the 
Scolti.sh Covenanters. While he was in London Burnc’L also be¬ 
came a member of (he newly established Royal Society. During 
his ab.scnce abroad the living of Saltoun, East Lothian, had been 
kept open for him, and he began his ministrations there in Oct. 
1664. In 1660 he resigned his parish to become professor of divin¬ 
ity in the University of Glasgow. He had already begun to differ 
from l.auderdale, who was moving in the direction of repression, 
and became Leighton’s right hand in the attempt to sea ure a com¬ 
promise between episcopacy and presbyterianism. He had on his 
.side Anne, duchess of Hamilton, on who.se behalf he edited 
Memoirs of the Lives and Actions of James and William, dukes of 
Hamilton and Castleherald . . . (London, 1676). Meanwhile, he 
hud married an heiress, Lady Margaret Kennedy, daughter of the 
6lh earl of Cassilis and a cousin of Lauderdale. He renounced all 
claim to his wife’s fortune, and the marriage itself was kept secret 
for three years. 

The ascendancy of Lauderdale in Scotland induced Burnet to 
settle in England. He went up to London in 1673 to arrange for 
the publication of the Hamilton Memoirs and on his return to 
Scotland found that Lauderdale would not sec him and had de¬ 
nounced him to Charles II. as a centre of Scolti.sh discontent. 
Burnet returned to London and resigned his profe.ssorship at 
Glasgow. He had been appointed one of the court chaplains, but 
Charles IT. struck him off the roll. He became, however, chaplain 
to the Rolls Chapel, and was elected lecturer at St. Clement’s. 
Up to April 1675 he had enjoyed the favour of the duke of York, 
who was, however, alienated when Burnet gave evidence before a 
committee of the House of Commons against Lauderdale. 
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He presently began the preparation of his History of the Ref 
ormation in England. This book was prepared from the original 
sources, but unfortunately Burnet was denied access to the Cotton 
library, possil)ly through Lauderdale’s intluence. The first volume 
was published in 1070, the second in 16.S1, and the third in 1715 
During the agitation about the popish plot in 1678 he acted with 
moderation and tried to save at least one of the victims, William 
Staly. He proposed a compromise in plac e of the Exclusion bill, 
a course which led to a very brief reconciliation with the court 
He was known to have received the contidence of W'dinot, earl of 
Rochester, before his death, and he attended Lord Russell on the 
scaftold; further, against his own wish, it is true, he preached the 
usual anti-Calhijlic sermon on (luy I'awkes day (1084). He was 
consecjuentiy deprived of his appointments by order of the court, 
and on the accession of James JI. retired to J’aris, and eventually 
to The Hague, where he took the precaution of naturalising him¬ 
self as a Dutch subject, by way of protection against a prosecu¬ 
tion for high treason threatened in England. His first wife was 
now dead, and he married a Dutch heiress of Scottish descent, 
Mary Scott. 

Burnet was able to render great service to William, prince of 
Orange, because of the confidence placed in him by Princess Mary. 
He [jersuaded the ])rincess to offc^r to leave the whole political 
I)ower in her husbtind’s hands in the event of their joint succession 
to th«' I'inglish crown. At the revolution he returned to England 
with William and Mary, and the English text of their declaration 
was drawn ui) by him. On his own at count he publi.shecl an Inquiry 
into the Measures of ^Submission to the Supreme Authority, de¬ 
fending the revolution. For these services he was rewarded by the 
see of Salisljury, and was con.secrutcd on March 31, i68(), by a 
commission of bishops, Archbi.shop Sancroft having declined 
per.sonally to perform the otfice. Burnet commanded the confi- 
deiue of Queen Mtiry, and after her death William HI. appointed 
an ecclesiastical commi.ssion, of which Burnet was a prominent 
member, for the disposal of vacant benefices, which had been 
personally supervised by Mary during her lifetime. The provision 
for the poorer livings afterwards carried out by the measure 
known .’IS Queen Anne’s Bounty was originally a proposal made 
by Burnet. He bec.ime tutor (1600) to Princess Anne’s son, the 
duke of Gloucester, but his intluence at court declinc'd after Queen 
Mary’s death, and disappeared after the accession of Queen Anne. 

From 1685 onwards Burnet htid been employed on his History 
of His Own Time, but he had from time to time written pamphlets 
in defence of the Broad Church position. Of these, probably the 
most im[)ortiint was his Exposition of the Thirty-nine Articles 
(1600) which was intended to pave the way for the re-admission 
of Nonconformists to the Chunh of England, and which gave 
great oflencc to the High Chunh clergy. His History of His Own 
Time was, by his direction, not publLshed until six years after his 
death. Even then, the work (2 \ ()ls. 1724-34) appeared with some 
omissions made by his sons, Gilbert and Thomas. Burnet has 
frec|uently been charged with misrepre.sentation, nolabdy in his 
account of the birth of James, the old Pretender. The most valu¬ 
able part of his work is naturally that relating to transactions of 
which he had personal knowledge, notably the Church history of 
Scotland and the events leading up to the revolution. 

Burnet’s .second wife died in 1608. and in 1700 he married 
Elizabeth Berkeley, the author of .4 Method of Devotion, post¬ 
humously published in 1710, Of his children by his second wife. 
VVh’lliam (d. 1720) became a colonial governor in America; Gilbert 
(1600-1726) became jircbendary of Salisbury in 1715, and chap¬ 
lain to George 1 . in 1718: and Sir Thomas (1604-1753), his 
literary executor and biograiihcr, became in 1741 judge in the 
court of common pleas. 

BinciooRAruv. —The chief authorities for Bishop Burnet’s life arc 
the aufofiiography “Rough Draft of iny owm Life” (cd. H. C. Fox- 
croft. 1002, in the Supplement to HurmVs History), the life by Sir 
Thomas Burnet in the History of His Own Time, vol. vi. (1823), and 
the History itself. A rather severe but detailed and useful criticism 
is given in L. v. Ranke's History of England, vol. vi. pp. 45-101 (Eng. 
ed., 1875). Burnet’s letters to his friend, George Savile, marquess of 
Halifax, were publi.shed by the Royal Historical Society {Camden 
Miscellany, vol. xi.). The History of His Own lime (fob, 1724-34) I 


ran through many editions before it was reprinted at the Clarendon 
Press (1823), and .supplementary volume (183.C), with the suppressed 
pas.sages of the first volume and notes by the earls of Dartmouth and 
Ilardwicke, with the remarks of Swift. This edition, under the direc¬ 
tion of M. J. Routh, was enlarged in a second Oxford edition of 1833. 
A new edition, based on thi.s, but making use of the Bodleian ms., 
which differs very considerably from the printed version, was edited 
by Osmund Airy (1807, etc.).’in IQ02 (Chrendon Press) Miss 11. C. 
Foxcroft edited A Supplement to Burnet’s History of His Own Time, 
to which is prefixed an account of the relation between the different 
versions of the History—the Bodleian ms., the fragmentary Harleian 
ms. ill the British Museum and Sir Thomas Burnet’s edition; the 
book contains the remaining fragments of Burnet’s original memoirs, 
his autobiography, his letters to Admiral Herbert and his private 
meditations. His History of the Reformation of the Church of Eng¬ 
land was edited (Clarendon Press, 1805) by N. Pocock. 

See also A Life of Gilbert Burnet, Bishop of Salisbury (1007), by 
T. E. S. Clarke and H. C. h’oxcroft, with an introduction by C. II. 
Firth, which contains a chronological list of Burnet’s published works. 
Of Burnet’s personal character there are well-known descriptions in 
chapter vii. of Macaulay’s History of England, and in W. E. H, 
l..ccky’s history of England in the. Eighteenth Century. 

BURNET, JOHN (1863-1928), Scottish chs.sical scholar, 
was born at Edinburgh Dec. 6, 1863. Educated at Balliol college, 
Ixford, he was successively assistant professor of Greek at St. 
Andrews (1887), assistant master at Harrow (1888-go), and 
low of Merton college, Oxford, until 1892, when he became 
professor of Greek at St. Andrews. 

His Early Greek Philosophy (1892, 3rd. ed. 1920), is impor- 
ant as being the first historical treatment of the pre-Socratics and 
he first study of the relation between Greek, science and early 
ilrcek philosophy. He next edited Aristotle’s Ethics (1899) and 
the Dialogues of Plato (1900-07). In his edition of the Phaedo 
(1911) he set forth his theory, later developed in Greek Philo¬ 
sophy: Thales to Plato (1914), that Plato's own doctrines were 
,ot put into the mouth of Socrates but are discoverable in the 
Liter dialogues, where Socrates occupies a less important position, 
nd in Aristotle’s works. The companion volume to the Phaedo 
includes the Euihyphro, the Apology and the Crito (1924). Bur- 
let’s shorter publications include Higher Education and the War 
1917). He died at St. Andrews on May 26, 1928. 

BURNET, THOMAS (1635-1715 b English divine, was 
lorn at Croft in Yorkshire about the year 1035- He was edu- 
ated at Northallerton, and at Clare Hall, Cambridge, and became 
master of the Charterhouse in 1685. As master he made a noble 
stand against the illegal attempts to admit Andrew Popham as 
a pensioner of the house. 

Burnet published his famous Telluris Theoria Sacra, or Sacred 
Theory of the Earth, in London in 1081. This work, containing 
a fanciful theory of the e.irth’s structure, attracted much atlcn- 
ion, and he was afterwards encouraged to issue an English traiis- 
iation, which was printed in folio, 16S4-89. In 1092 he published 
Archaeologiac Philosophicac: sive Doctrina antiqua de Rerum 
Iriginibus, in which he treated the Mo.saic account of the fall of 
man as an allegory. This excited a great clamour against him; 
and the king wa.s obliged to remove him from the office of clerk 
if the closet w^hich Archbishop Tillotson had procured for him. 
Of this book an English translation was published in 1729. Burnet 
Jied at the Charterhouse on Sept. 27, 1715. 

Two posthumous works appeared several years after his death— 
De Fide et Officiis Christianorum (1723), and De Statu Mortuorum 
rt Resurgenlium Tractatus (1723) ; in which he maintained the 
doctrine of a middle .state, the millennium, and the limited duration 
if future punishment. 

A Life of Dr. Burnet, by Heathcote, appeared in 1759. 

BURNET, the name given to various species of Poteriuni, a 
genus of the rose family. The plants are perennial herbs with 
jinnate leaves and small flowers arranged in dense long-stalked 
heads. Great burnet {Potcrium officimle) is found in damp mead- 
'ws; salad burnet (P. Sanguisorba) is a smaller plant growing in 
dry pastures. 

BURNETT, FRANCES ELIZA HODGSON (1840- 

924), Anglo-American novelist, was born in Manchester, Eng¬ 
land, Nov, 24, 1849. With her family she moved to Knoxville, 
Tenn.). in 1865, marrying in 1873 Hr. L. M. Burnett of Wash¬ 
ington, whom she divorced in 1898. A prolific writer for children 
ind adults from her girlhood, she first won recognition by her 
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tale of Lanicashire life. That Lass Lowrk’s (1877). Other 
favourites by her were Through One Administration (1883), A 
Lady of Qudity (1896), The Dawn of a To-morrow (1Q06), The 
Shuttle (1Q07), T. Tembarom (1913), and The Head of the 
House of Coombe (1922), pleasantly romantic stories. Perhaps 
her most popular creation was the title character of Little 
Lord Fauntleroy (1886), whose charming manners and pictur¬ 
esque garb provided an uncomfortable model for small boys for 
a generation. The. dramatization of Little Lord Fauntleroy and 
of Sara Crewe (i888) as The Little Princess made her best known 
on the stage. She was the author of several plays in two 
of which she collaborated with her second husband, Stephen 
Townsend, an English surgeon. She died Oct. 29, 1924, at Plan- 
dome, Long Island. 

One I Knew the Best of All (1904) is autobiographical. See also 
Vivian Burnett’s, The Romantick Lady (lyaS). 

BURNEY, CHARLES (1726-1814), English musical his¬ 
torian, was born in Shrewsbury on April 12, 1726. His first music- 
master was Edmund Baker, organist of Chester cathedral, and a 
pupil of Dr. John Blow, and later he went to London as a pupil 
of the celebrated Dr. Arne, with whom he remained three years. 
In 1749 he was appointed organist of St. Dionis-Backchurch, 
Fcnchurch street, with a salary of £30 a year; and he was also 
engaged to take the harpsichord in the “New Concerts” then re¬ 
cently established at the King’s Arms, ComhilL in that year he 
married Mi.ss Esther Sleepe, who dif*d in 1761; in 1769 he mar¬ 
ried Mrs. Stephen Allen of Lynn. Threatened with consumption, 
he went in 1751 to Lynn in Norfolk, where he was elected 
organist, with an annual salary of Xioo, and there he resided for 
the next nine years. During that time he began to entertain the 
idea of writing a general history of music. His Ode for St. Ce¬ 
cilia’s Day was performed at Ranclagh gardens in 1759, and in 
1760 he returned to London, 

Amidst his various professional avocations, Burney never lost 
sight of his favourite object, his History of Music, and therefore 
resolved to travel abroad for the purpose of collecting materials 
that could not be found in Great Britain. Accordingly he left 
London in June 1770, and proceeded to Paris, and thence to 
Geneva, Turin, Milan, Padua, Venice, Bologna, Florence, Rome 
and Naples to collect material for his projected history of music. 
The first results of his observations he publi.shcd in The Present 
State of Music in France and Italy (1771). In July 1772 Burney 
vi.sitcd the Continent, to collect further materials, and after his 
return to London the result appeared under the title of The Pres¬ 
ent State of Music in Germany, the Netherlands and United 
Provinces (1773). In 1773 he was cho.sen a fellow of the Royal 
Society and in 1776 appeared the first volume of his long-jjro- 
jeeted History of Music, the remaining three volumes following 
some years later. The least satisfactory volume is the fourth, 
the treatment of Handel and Bach being quite inadequate, and 
the whole work was severely criticized abroad, though it consti¬ 
tuted a notable achievement for its day. 

Other works by Dr. Burney are A Plan for a Music School 
(1774), Memoirs and Letters of Metastasio (1796) and An Essay 
towards a History of Comets (1769). He first published in Eng¬ 
land the music performed at the Vatican in Passion Week. In 
1783 Edmund Burke’s influence obtained for him the appoint¬ 
ment of organist to Chelsea hospital, and Fox procured him a 
pension of X300 a year in 1806. He died at Chelsea on April 12, 
1814. 

Burney’s portrait was painted by Reynolds, and his bust was 
cut by Nollekens in 1805. 

Dr. Burney’s eldest son, James, was a distinguished officer in 
the royal navy, who died a rear-admiral in 1821; his second son 
was the Rev. Charles Burney, D.D. (1757-1817), a well-known 
classical scholar, whose splendid collection of rare books and 
mss. was ultimately bought by the nation for the British Museum; 
and his second daughter was Frances (Madame d’Arblay, q.v.). 
The Diary and letters of Madame d’Arblay contain many 
minute and interesting particulars of her father’s pubUc and pri¬ 
vate life, and of his friends and contemporaries, A life of Burney 
by Madame d’Arblay appeared in 1832. 


BURNEY, FANNY: see d’Arblay, Frances. 
BURNHAM, DANIEL HUDSON (1846-1012), American 
architect, was bom at Henderson (N.Y.) Sept. 4, 1S46. He was 
educated at Chicago and at Waltham (Mass ). Ht; worked as an 
architect in Chicago, and in 1871 formed a partnership with John 
W. Root. They were entrusted with (he planning of the Chicago 
world's fair (1803). fbt* death of Root this work fell wholly 
upon Burnham. In 1894 he was elected president of the American 
institute of architects. His success with the Chicago world's fair 
buildings soon led to his being called upon to design other large 
structures, including the rookery and railway exchange in Chi¬ 
cago; the flatiron building and new Wanamaker’s store in New 
York; the Pennsylvania railroad station in Pittsburgh; Filene’s 
store in Boston; the Union station in Washington, and Self- 
ridge’s stores, London. He also was asked to propose plans for 
improving .several cities, including Clcv'cland, San Francisco, Chi¬ 
cago, and Baltimore. In 1Q05 he was asked by the U S. Govern¬ 
ment to de.sign pilans for cities in the Philippines, including Ma¬ 
nila. He was made chairman of the national committee appoint¬ 
ed for beautifying Washington (D.C.). He died in Heidelberg, 
Germany, on June i, 1912. 

BURNHAM, EDWARD LEVY LAWSON, 1ST Baron 
(1833-1916), English newspaper proprietor, was born in London 
Dec. 28, 1833, and died on Jan. 9, loiO. He was educated at 
University College school. Ilis father, Joseph Mo.ses Levy (d, 
1888), acquired The Daily Telegraph and Courier in 1855, a f(’w 
months after it had been founded l>y Col. Sleigh, and. aided by 
his .son, soon changed the current of its fortunes, raising it to a 
leading jio.sition among the London dailies, of which it was the 
pioneer penny paper. Edward Levy (he look the added name 
of Law.son under his uncle Lionel Lawson’s will in 1875) acted as 
editor of The Daily Telegraph till his father’s death and then be¬ 
came its managing proprietor and sole controller till 1003, when 
he was made a baron and passed over these duties to his son. 
He had received a baronetcy in 1892. 

For m.any years Edward Lawson was one of the outstanding 
figures in English journalism. No one in Great Britain did more 
than he to brighten and humanize the daily newspaper and trans¬ 
form it from a plain, severe chronicle of the day’s events (only 
mitigated by the occasional ferocity of its political judgments) 
into a readable and entertaining presentation of the worhi’s news. 
The abolition of the last of the paper duties in 1801, in which 
Edward Lawson himself bore an active part, calk'd into being 
a ho.st of fresh new.spaper readers among the middle classes, which 
welcomed the popular features of the new journalism. Edward 
Lawson's conception of a popular daily paper was that it should 
be a faithful mirror of the times and make a strong a])peal to 
the sentiment and the emotion of its renders. Under his direction 
The Daily Telegraph raised many large funds for various national, 
patriotic and charitable objects, despatched missions of explora¬ 
tion and discovery to Central Africa and elsewhere, and .started 
many novel features, such as popular correspondences on live 
topics of the day, which have since become the established com¬ 
monplace of journalism. For many years The Daily Telegraph 
warmly supported the Liberal party, but it strongly dissented 
from Mr. Gladstone’s anti-Turkish policy and the final severance 
came on his Irish policy of Home Rule. Edward Lawson was not 
by nature a strong political partisan; what interested him most 
was the social advancement of the people, and the development 
of the Briti.sh Empire, to which causes he gave strong support, 
whatever the politics of the government of the day. 

He was more than once president of the Institute of Journalists 
and the Newspaper Press Fund, and in 1900 presided over the first 
Imperial Press Conference in London. He married Henriettc 
Georgiana (d. 1897), daughter of the actor-manager, Benjamin 
Webster. (J. B. F.) 

BURNHAM, HARRY LAWSON WEBSTER LAW- 
SON, 1st Viscount (1862-1933), eldest son of the ist Baron 
Burnham, was born in London, Dec. 18, 7862, and educated at 
Eton and Balliol college, Oxford. He represented, as a Liberal, 
West St. Pancras from 1885 to 1892, East Gloucestershire from 
1893 to 1895, and the Mile End division of the Tower Hamlets 
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from rQ05 to 1006, and again, but this time as a Unionist, from 
1010 to i{)iO, when he succeeded to his father’s title. He also 
served on the i.ondon County Council from iHSo to i8()2. and 
from I Hoy to 1004, and was mayor of Stepney in 1008 and igog. 

Jn fgo.p when his lather retired from the active duties of the 
managing ()ro[)rieforship of 77 o' Az/Vy Tr.lr^rapii, the Hon. Harry 
I.awson, as he then was, became the sole director of the conduct 
and policy of that new-spaper. These duties, however, did not 
prevent him from dex’oting a large share of his lime to public- 
work. i.ord Hurnliam was a memicer of the committee which 
drafted the Reform act of kziH, and of Lord liryce’s committee 
on the problem of the reform of the {towers and constitution of 
the second chamber. He was a chairman or a member of innu¬ 
merable committees, commis.siuns, conciliation boards, etc In 
the year ig2i he was unanimously electc'd president of the 
International Labour Conference of the League of Nations at 
(leneva and was re-elected to the same* post in tin? following 
year. Lord Burnham presided over the standing joint committees 
on the salaric‘s of teachers, and made an award on the proposed 
new scales of payment. The Burnham stales, as they were uni¬ 
versally tailed, received the support of the teachers, (he local 
authoritic's, and the Ministry of Education, and when they canic* 
up for revision in 1924, Lord Burnham was again asked to undc-r- 
take the task. 

During these, years of parliamentary and public activity he gave 
(he closest atlenlion to the direction of yV/c Ddily Trh-^rap/i 
(which he sold at the end of 1927), and was prominent in the 
various organizations of the nc-wspaiier press He succc'ecled his 
father as jiresident of the New.s|)aper I'rc'ss I'lincl and the Nc*ws- 
vendors’ Benevolent institution. In igio he was iiresident of the 
Institute* of Journalists, chairman of the Newspaiier Treaprietors’ 
Association from its foundation, during World War I he was 
chairman of the Press Conference, to which the government con¬ 
signed the responsible duty of the regulation of news. Lord 
Burnham succc“c*ded his father as jiresident of the Emjiirc* Press 
Union and jiresided over the National Press conferences in Canada 
in 1920 and in Australia in 19..’5- in 1017 Lord Burnham w'as 
made a conijianion of honour and in 1919 a viscount. He marrital 
in 18S4, Olive, daughtc*r of Sir Henry tie Bathe, hart., and had one 
daughtc'r. His brother, Col. the Hon. William Arnold Webstc'r 
Lawson (i 86 ,j-i(i 4 , 0 . succeeded him at his tl(*alh in 1933. 

BURNHAM BEECHES, a wooded tract of 373 ac. in 
Buckinghamshire, England, acquired in 1879 by the corjioration 
of the city of London, and preserxed for public use. This tract, 
the remnant of an ancient forest, lies west of the road between 
Slough and Beaconslield, and 2 miles north of Burnham Beeches 
station on the Creat Western railway. Nc*ar the township of 
Burnham are slight Early English remains of an abbey founded 
in 1265. d he district is dc*velopiiig as a residential centre, Pojiu- 
lation of c ivil jiarish of Burnham (1(131) 4,416. 

BURNHAM-ON-CROUCH, urban di.strict, E.ssex, Eng¬ 
land, .J3 mi. N.E. from London on a branch of the L.N.K. ry. 
Pop. ( i<i3S) 3,545. Area 8.6 scj.mi. Burnham li(*s 6 mi. from the 
North sea; below it the Crouch is joinc*d on the south .side by the 
Roch, which branches into numerous creeks and together with (he 
main estu.iry forms Foulness, Wallasea, Potton and other hnv, flat 
islands, embanked and jirotected from incursions of the .sea. I'he 
church of St. Mary is princijially late Perfiendicular, a good 
examjile; it has Decorated jiortions and a Norman font. There 
are extensive oyster beds in the Crouch estuary. 

BURNING TO DEATH. As a legal jnini.shment for vari¬ 
ous crime's burning alive was formerly very widesjiread. It was 
common among the Romans, being given in the XII. Tables as the 
sjiecial jienalty lor arson. Under the (lothic codes adulterers were 
so (lunished, and throughout the middle ages it was the civil pen¬ 
alty for certain heinous crimes. In England, under the common 
law', women condt'mned for high treason or petty treason (murder 
of husband, murder of master or mistress, certain offences against 
the coin, etc.) were burned, this being considered more “decent” 
than hanging and exposure on a gibbet. In jiractice the convict 
was strangled before being burnt. I'he last woman burnt in Eng¬ 
land suffered in 1789, the punishment being aliolished in 1790. 


Burning was not included among the penalties for heresy under 
the Roman imperial codes; but the burning of heretics by orthodox 
mobs had long been sanctioned by custom before the edicts of 
emperor Frederick 11 . (1222-23) made it the civil-law punishment 
for heresy. His example was followed in France by Louis IX. in 
the Establishments of 1270. In England, where the civil law was 
nev'er recognized, the common law took no cognizance of ecclesi¬ 
astical offences, and the church courts had no pow'er to condemn 
to death. There w'ere, indeed, in the 12th and 13th centuries 
isolated instances of the burning of heretics. William of Newburgh 
describes the burning of certain foreign sectaries in 1169, and early 
in the 13th century a deacon was burnt by order of the council of 
Oxford (Foxe ii. 374; cf. Bracton, dr. Corona, ii. 300), but by 
what legal sanction is not obvious. The right of the Crown to issue 
writs dc Uacrrtico comburendo, claimed for it by later jurists, 
was based on that i.ssued by H(*nry IV. in 1400 for th(* burning of 
William Snwtrey; but Sir James Stejahen (Hist. Cr’nn. Lazo) points 
out that this was issued “with the assent of the lords temporal,” 
whit h seems to jirove that the Crown had no right under the com¬ 
mon law to issue such writ.s. The burning of heretics was actually 
made legal in England by the statute dr harrrlico comburnido 
(1400), jaa.s.sed ten days after the issue of the above writ, d'his 
was repealed in 1533, l)ut (he vSix Articles Act of 1539 revived 
burning as a jienalty for d(*nying transubstantiation. Under Queen 
Mary th(* acts of Henry I\k and Henry V. w'erc revived; they W'ere 
finally aboli.shed in 1558 on the accession of Elizalieth. Edward 
VL, Elizabeth and James I., however, burned heretics (illegally 
as it would ajipear) und(*r their sujijiosi'd right of issuing writs for 
this purjio.se. The last heretics burnt in England were (wo Arians, 
Bartholomew Legate at Smithfield and Edward Wight man at 
Lichfield, both in 1610. As for witches, countless numbers were 
burned in most Eurojican countries, (hough not in England, where 
th('y W'ere hanged. In Scotland in Charles IP’s day (he law still 
W'as that witches were to be “w'orried at the slake and then burnt"; 
and a witch was burnt at Dornoch so late as 170S. 

BURNISHER, a tool used jirincijially in the arts, as the 
name implies, to give a high polish to a decorated surface. The 
tool differs in size, shajie and material, according to the jiurpo.se 
for which it is intended. The burnisher used by the artist is gen- 
('rally about 10 to 12 in. in length.. At one end is an agate. Hint 
or blood stone, very smoothly jiolished, and cut in various shajaes, 
ranging from a point to a round, square or oblong end, curx-ed 
h(»ok or spear .shape, firmly set in a metal ferrule. The burnisher. 




Types of flint and agate burnishers used in bookbinding 

as a finishing tool, is brought into the process of gilding after the 
surface has been carefully prepared—scrajx'd, cleaned, poli.shed, 
washed in an acid solution and thoroughly dried. The gold leaf 
is then ajijilied and the colour brought out by means of rubbing 
with the burni.sher. 

We find on very early jianel and mural jaaintings, and on illumi¬ 
nated manuscripts, a thinly beaten gold-leaf or finely powdered 
metallic gold, applied over a smooth priming or foundation, 
similar to what we to-day call burnish gold size. This was pre¬ 
pared by the early gilders from a very high grade of rabbit or hide 
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glue, mixed together whh natural red bolus, a variety of clay. 
After the gold .size has dried smooth and hard, the gold-leaf or 
powder is carefully applied and then very gently rubbed with the 
burnisher until the de.sired high hnish is obtained. It is necessary, 
that the gold to be burnished be laid on a very smooth and hard 
surface to obtain the most brilliant results. To-day, burnish gold- 
leaf, a variety differing only slightly from the ordinary gold-leaf— 
about one karat softer—is used extensively. Genuine metallic gold 
powder is but seldom employed owing to its high cost. As substi¬ 
tute, the imitation gold powder, or so-called burnishing bronze, is 
widely used commercially. The gilders of picture and mirror 
frames, book edges, greeting and playing card edges, illuminated 
manuscripts and other productions are the principal users of 
these burnishers. 

Another style of burnisher made of a very high grade steel is 
used by the artist etcher and metal worker to remove rough burrs 
or to obtain a highly polished surface to parts of the copper or 
zinc plate, or to make corrections. The carver of leather also em¬ 
ploys a burnisher to give a desired finish to the tooled leather. 
The burnisher used by the ceramic artist to finish gold decora¬ 
tions on china or porcelain, is made of spun glass. The gold on the 
china is quite dull after leaving the firing kiln. It is carefully bur¬ 
nished with the glass burnisher until the finish which is required 
is obtained. 

There is no record of any definite date or period when bur¬ 
nishers were introduced in the arts. From earliest times there is 
evidence of their use. (Sre also Pottkry and Porcelain; 
Ghinavvare; Gilding.) fF. W. We.) 

BURNLEY, municipal, county and parliamentary borough of 
Lancashire, England, at the junction of the rivers Hrun and 
Calder, 20m. N. of Manchester, on the L.M.S. railway and the 
Leeds and Liveriiool canal. l’o(). (193S) 88,650. Area 7.3 s(|.mi. 
The church of St. Peter has a Perpendicular tower, but is largely 
iTiod(‘rnized. During the cotton famine consequent upon the 
American Civil War of 1S61-65 Burnley suffered .severely, and 
the operatives were employed on relief works embracing an exten¬ 
sive sx'stem of improvements. In 1902 Tow'neley hall and park 
wi're acquired by tlie corporation, the mansion being adaj)ted to 
use as a museum and art gallery. There art* a school of science, 
municipal ((‘clinical school, a gnirnmar school and girls' school, 
museum and art gallery, 5 jiublic parks and 12 recreation grounds. 
The ])rincipal industries arc cotton-weaving, worsted-making, 
iron-founding, coal-mining, brick-burning and the making of sani¬ 
tary wares. 'Phe parliamentarx' borough (1867) returns one mem¬ 
ber. The town was incorporated in 1861 and the county borough 
was created in 18S8. In 1890 Burnley was created a bishopric 
suffragan of the diocese of Manchester but later was included 
under the diocese of Bhickburn, founded 1926. 

BURNOUF, EUGENE (1801-1852), French orientalist, 
was born in Paris on April 8. iSoi. and died May 28, 1852. He 
published in 1826 an E:isai sur Ic Pali . . written in collaliora- 
lion Avith Christian Lassen; and in the following year Observa¬ 
tions ^rammaticalcs sur quclques passat'fs dr Vessai sur le Pali. 
His next great work was the deciphering of the Zend manuscripts 
lirought to France by Ancjuetil-Dupcrron iq.v.). By his labours a 
knowledge of the Zend language was first brought into the scien¬ 
tific world of Europe. He caused the Vendidad Sade, part of one 
of the books bearing the name of Zoroaster, to be lithographed 
with the utmost care from the Zend ms. in the Bibliotheque 
Nationale, and published it in folio parts, 182(5-43. From 1833 
to 1835 he published his Commentaire sur le Yagna, Vun des livre.s 
liturgiques des Parses; he also published the Sanskrit text and 
French translation of the Bhagavata Purdna on histoire podtique 
dc Krichna in three folio volumes (1840-47). His last works 
were Introduction h Vhistoire du Bouddhisme indien (1844), and 
a translation of Le lotus dc la bonne loi (1852), 

BiBi.mcRAPnY. —See a notice of BurnouPs works by Barthelemy 
Saint-Hilaire, prefixed to the second edition (1876) of the Inirod. a 
Vhistoire du Bouddhisme indien; also Naudet, “Notice historique sur 
MM. Burnouf, ptre ct fils,” in Mim. de I’Acad. des Inscriptions, xx. 
A list of his valuable contributions to the Journal asiatique, and of 
his ms. writings, is given in the appendix to the Choix de lettres 
a’Eugine Burnouf (i8gi). 
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BURNOUS, a long cloak of coarse woollen stuff with a hood, 
usually white in colour, worn by the Arabs and Berbers throughout 
North Africa. 

BURNS, SIR GEORGE, Bart. (1795-1890), British ship¬ 
owner. was born in Glasgow on Dec. 10. 1 705. the son of the Rcw. 
John Burns. In partnership with a brother, James, lie began as 
a Glasgow general merchant about 1818, and in 1824, in con¬ 
junction W'ith a Liverpool partner, Hugh Mallhic, started a line 
of small sailing ships which ran between Glasgow and Liverpool. 
As business increased the vessels were also sailed (0 Belfast, and 
steamers afterwards replaced the sailing ships. In 1830 a partner¬ 
ship was entered into with the Mclvers of Liverjiool, in which 
George Burns devoted himself specially to the management of the 
ships. In 1838 with Samuel Cunard, Robert Napier and other 
capitalists, the partners (Mclvcr and Burns) started the “Cunard’’ 
Atlantic line of steamships. They secured the Brili.sh Govern¬ 
ment's contract for the carrying of the mails of North America, 
The sailings were begun with four steamers of about 1,000 tons 
each, which made the passage in 15 days at some S\ knots ikt 
hour. George Burns retired from the Glasgow management of the 
line in i860. He was made a baronet in 1889. He died on June 
2, 1890 at Castle Wemyss. 

Sir John Burns (1829-1901), his eldest son, became head of 
the Cunard Company, and was created a peer, under IIkj title of 
Baron Inverclyde, in 1897; he was the first to .suggest to the 
Government the use of merchant vessels for war purposes. 

George Ardutiinot Burns (jSoi-j() 05), 2ntl Baron Inver¬ 
clyde, became chairman of the Cunard C'ompany in IQ02, He 
conducted the negotiations which resulted in the refusal of the 
Cunard Company to enter the .shipping combination, the Inter¬ 
national Mercantile Marine Company, formed by Messrs. J. I’. 
Morgan & Co., and look a leading part in the application of tur¬ 
bine engines to ocean liners. 

BURNS, JOHN (1858-1(543), English politician, was born 
at Vauxhall, London, in October 185S, the second son of Alexan¬ 
der Burns, an engineer, of Ayrshire extraction. He attended a 
national school in Battersea until he was ten years old, when he 
was sent to work in Price’s candle factory. He worked for a short 
time as a page-boy, then in some engine works, and at fourteen 
was apprenticed for seven years to a Millbank engineer. He con¬ 
tinued his education at the night-schools, and read cxlen.sively, 
especially the works of Robert Owen, J. S. Mill, Paine and 
Cobbett. He ascribed his conversion to the principles of Sociali.sni 
to his .sense of the in.sufiiciency of the arguments advanced against 
it by J. S. Mill, but he had learnt Socialistic doctrine from a 
French fellow-workman, Victor Delahaye, who had witnessed 
the Commune. After working at his trade in various ])arts 
of England, and on board ship, he w'ent for a year to the 
West African coast at the mouth of the Niger as a foreman 
engineer. His earnings from this undertaking wert* cxi>en(led 
on a six months’ tour in France, Germany and Austria for the 
study of political and economic conditions. He had early begun 
the x>ryctice of outdoor speaking, and his exceptional physical 
strength and strong voice were invalua!)le qualilicatirans for 
a poimlar agitator. In 1878 he was arrested and locked up for 
the night for addressing an open-air demon.stration on Clapham 
Common. He was again arrested in 1886 for his share in the West 
End riots when the windows of the Carlton and other London 
clubs w'ere broken, but cleared himself at the Old Bailey of the 
charge of inciting the mob to violence. In November of the next 
year, however, he was again arrested for resisting tlu: police in 
their attempt to break up the meeting in Trafalgar Square, and 
was condemned to six weeks’ imprisonment. In 18S4 he joined the 
Social Democratic Federation, which put him forward unsuccess¬ 
fully in the next year as parliamentary candidate for We.st Not¬ 
tingham. His connection with the Social Democratic Federation 
was short-lived; but he was an active member of the executive of 
the Amalgamated Society of Engineers, and was still working at 
his trade in Hoc’s printing machine works when he became a 
Progressive member of the first London County Council, being 
supported by an allowance of £2 a week subscribed by his con¬ 
stituents, the Battersea working men. He introduced in 1S92 a 
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motion that all contracts for the County Council should be paid 
at trade union rates and carried out under trade union conditions, 
and devoted his efforts in general to a war against monopolies, 
except those of the state or the municipality. In the same year 
(1889) in which he became a member of the County Council he 
acted with Ben Tillett as the chief leader and organizer of the 
London dock strike. He entered the House of Commons as mem¬ 
ber for Battersea in 1802, and was re-elected in 1895, 1900 and 
1906. In parliament he became well known as an Independent 
Radical, and he was included in the Liberal cabinet by Sir Henry 
Camphell-Barinerman in December 1905 as president of the Local 
Government Board, and retained the office in Mr. Asquith’s gov¬ 
ernment. His policy at the Local (Government Board was thought 
to be too conservative even by some members of the Conservative 
Party, and early in 1914 he was promoted to the presidency of 
the Board of Trade. He left the Government in the following 
August, as he disagreed with the Cabinet’s decision to join in 
World War 1 . He resigned without making any public statement 
of his reason.s, and took no further active part in Parliament. At 
the 1918 election he desired to stand again, but received no local 
support as he refused to join the Labour party. He died in 
London, Jan. 2.^, 194^ 

BURNS, ROBERT ( 1750-1706), greatest of Scottish poets, 
was born on Jan. 25, 1759, in a cottage about 2m. from Ayr. He 
was the eldest son of a small farmer, William Bumess, of 
Kincardineshire stock. “The poet,” said Thomas Carlyle, “was 
fortunate in his fiilher—a man of thoughtful, inten.se character, 
as the best of our peasants are, valuing knowledge, possessing 
some and ofx.'n-mindcd for more, of keen insight and devout 
heart, friendly and fearless: a fully unfolded man seldom found 
in any rank in .society, and worth descending far in society to 
seek. . . . Had he been ever so little richer, the whole might 
have issued otherwise. But poverty sank the. whole family even 
below the reach of our cheap school system, and Burns remained 
a hard-worked plough-boy.” 

1'hrough a series of migrations from one unfortunate farm to 
another; from Alloway (where he was taught to read) to Mt. 
Oliphant. and then (1777) to Lochlea in Tarbolton (where he 
learnt the rudiments of geometry), the poet remained in the same 
condition of straitened circumstances. At the age of 13 he 
thra.shed the corn with his own liand.s, at 15 he was the principal 
labourer. “This kind of life,” he writes, “the cheerless gloom of 
a hermit and the unceasing toil of a galley-slave, brought me to 
my loth year.” His naturally robust frame was overtasked, and 
his nervous constitution received a fatal strain. His shoulders 
were bowed, he became liable to headaches, palpitations and tits 
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of- depressing nielaiu holy. From these hard tasks and his fiery 
temperament, craving in vain for sympathy in a frigid air, grew 
a thirst for stimulants and revolt against restraint. Sent to school 
at Kirkoswald, he became, for his scant leisure, a great reader— 
eating at mcal-timcs with a spoon in one hand and a book in the 
other—carrying a few small volumes in his pocket to study in 
.spare moments in the fields. “The collection of songs,” he tells us, 
“v/as my vade mccum. I pored over them driving my cart or 


walking to labour, song by song, verse by verse, carefully noting 
the true, tender, sublime or fustian,” He lingered over the ballads 
in his cold room by night; by day, whilst whistling at the plough, 
he invented new forms and was inspired by fresh ideas, “gather¬ 
ing around him the memories and the traditions of his country 
till they became a mantle and a crown.” 

Burns had written his first verses of note, “Behind yon hills 
where Stinchar (afterwards Lugar) flows,” when in 1782 he went 
to Irvine to learn the trade of a flax-dresser. “It was,” he says, 
“an unlucky affair. As we were giving a welcome carousal to the 
New Year, the shop took fire and burned to ashes; and I was 
left, like a true poet, without a sixi^ience.” His own heart, too, 
had unfortunately taken fire. He was poring over mathematics 
till, in his own phraseology—still affected in its prose by the 
classical pedantries caught from Pope by Ramsay—“the sun 
entered Virgo, when a charming fillette, who lived next door, 
overset my trigonometry, and set me off at a tangent from the 
scene of my studies.” The poet was jilted, went through the 
usual despairs, and resorted to the not unusual sources of con¬ 
solation. 

He had found that he wa.s “no enemy to .social life,” and his 
males had discovered that he was the best of boon companions 
in the lyric feasts, where hi.s eloquence shed a lustre over wild 
ways of life, and where he was beginning to he distinguished as 
a champion of the New Lights and a satirist of the Calvinism 
whose waters he found like those of Marah. 

In Rolx’rt’s 25th year his father died, full of sorrows and 
apprehensions for the gifted son. 

For some time longer the poet, with his brother Gilbert, 
ling(‘red at Lochlea. reading agricultural books, miscalculating 
crops, attending markets, and in a mood of reformation resolving, 
“in spite of the world, the flesh and the devil, to be a wise man.” 
Affairs, however, went no better with the family; and in 1784 
they migrated to Mossgicl, where he lived and wrought, during 
four years, for a return scarce equal to the wage of the common¬ 
est labourer in our day. 

Meanwhile he had become intimate with his future wife. Jean 
Armour; but the father, a master mason, discountenanced the 
match, and the girl being disposed to “sigh as a lover,” as a 
daughter to obey, Burns, in 1786, gave up his suit, resolved to 
seek refuge in exile, and having accepted a situation as book¬ 
keeper to a slave estate in Jamaica, had taken his passage in a 
ship for the West Indies. 

His old associations seemed to be breaking up, men and for¬ 
tune scowled, and “hungry ruin had him in the wind,” when he 
wrote the lines ending— 

Adieu, my native banks of Ayr, 

and addressed to the most famous of the loves, in which he was 
as prolific as Catullus or Tibullus, the propo.sal— 

Will ye go to the Indies, my Mary. 

He was withheld from his project and the current of his life 
was turned by the success of his first volume, which was pub¬ 
lished at Kilmarnock in June, 1786. It contained some of his 
most justly celebrated poems, the results of his scanty leisure at 
Lochlea and Mossgiel; among others “The Twa Dogs”—a graphic 
idealization of Aesop—“The Author’s Prayer,” “The Address to 
the Deil,” “The Vision,” “The Dream,” “Hallowe’en,” “The 
Cotter’s Saturday Night,” the lines “To a Mouse” and “To a 
Daisy,” “Scotch Drink,” “Man was made to Mourn,” the “Epistle 
to Davie,” and some of his most popular songs. This epitome of 
a genius so marvellous and so varied took his audience by storm. 
“TTic country murmured of him from sea to sea.” “With his 
poems,” says Robert Heron, “old and young, grave and gay, 
learned and ignorant, were alike transported. I was at that 
time resident in Galloway, and I can well remember how even 
plough-boys and maid-servants would have gladly bestowed the 
wages they earned the most hardly, and which they wanted to 
purchase necessary clothing, if they might but procure the works 
of Burns.” This first edition only brought the author £20 direct 
return, but it introduced him to the literati of Edinburgh, whither 
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he was invited, and where he was welcomed, feasted, admired and 
patronized. 

Sir Walter Scott bears testimony to the dignified simplicity, 
and almost exaggerated independence of the poet, during this 
annus tnirabilis of his success. “As for Burns, Virgilium vidi 
tantum, I was a lad of 15 when he came to Edinburgh, but had 
sense enough to be interested in his poetry, and would have given 
the world to know him. I saw him one day with several gentle¬ 
men of literary reputation, among whom I remember the cele¬ 
brated Dugald Stewart. Of course we youngsters sat silent, 
looked and listened ... I remember ... his shedding tears 
over a print representing a soldier lying dead in the snow, his 
dog sitting in misery on one side, on the other his widow with a 
child in her arms. His person was robust, his manners rustic, 
not clownish. . . . His countenance was more massive than it 
looks in any of the portraits. There was a strong expression of 
shrewdness in his lineaments; the eye alone indicated the poetic 
character and temperament. It was large and of a dark cast, and 
literally glowed when he spoke with feeling or interest. I never 
saw such another eye in a human head. His conversation ex¬ 
pressed perfect self-confidence, without the lea.st intrusive for¬ 
wardness. ... He was much caressed in Edinburgh, but the 
efforts made for his relief were extremely trifling.” Burns went 
from those meetings, where he had bet^n posing professors (no 
hard task), and turning the hcad.s of duchesses, to share a bed in 
the garret of a writer’s apprentice—they paid together 3s. a 
week for the room. It was in the house of Mr. Carfrae, Baxter’s 
Clo.se, Lawnmarket, “first .scale stair on the left hand in going 
down, first door in the stair.” During Burns’s life it was re¬ 
served for William Pitt to recognize his place as a great poet; the 
more cautious critics of the north were satisfied to endorse him 
as a rustic prodigy, and brought upon themselves a share of his 
satire. Some of the friendships contracted during this period— 
as for Lord Glencairn and Mrs. Dunlop—are among the most 
pleasing and permanent in literature. But in the poet’s city life 
there was an unnatural clement. He stooped to beg for neither 
smiles nor favour, but the gnarled country oak is cut up into 
cabinets in artificial prose and verse. In the letters to Graham, 
the prologue to Wood, and the epistles to Clarinda, he is dancing 
minuets with hob-nailed shoes. When, in 1787, the second edition 
of the Poems came out, the proceeds of their sale realized for the 
author £400. On the strength of this sum he gave himself two 
long rambles, full of poetic material—one through border towns 
into England as far as Newcastle, returning by Dumfries to 
Mauchline, and another a grand tour through the East Highland.s, 
as far as Inverness, returning by Edinburgh, and so home to 
Ayrshire. 

In 1788 Burns took a new farm at Ellisland^ on the Nith, 
settled there, married, lost his little money, and wrote, among 
other pieces, “Auld Lang Syne” and “Tam o’ Shanter.” In 1789 
he obtained, through the good office of Mr. Graham, of Fintry, 
an appointment as cxcLse-officer of the district, worth £50 per 
annum. In 179T he removed to a similar post at Dumfries worth 
£70. In the course of the following year he was asked to con¬ 
tribute to George Thomson’s Select Collection of Original Scot¬ 
tish Airs with Symphonies and Accompaniments for the Piano¬ 
forte and Violin: the poetry by Robert Burns. To this work he 
contributed about too songs, the best of which are now ringing 
in the ear of every Scotsman from New Zealand to San Fran¬ 
cisco. For these, original and adapted, he received a shawl for 
his wife, a picture by David Allan representing the “Cotter’s 
Saturday Night” and £5. The poet wrote an indignant letter and 
never afterwards composed for money. Unfortunately the “Rock 
of Independence” to which he proudly retired was but a castle 
of air, over which the meteors of French political enthusiasm 
cast a lurid gleam. In the last years of his life, exiled from polite 
society on account of his revolutionary opinions, he became 
sourer in temper and plunged more deeply into the dissipations 
of the lower ranks, among whom he found his only companion¬ 
ship and sole, though shallow, sympathy. 

^In iga8 Ellisland was bequeathed to the British nation by John 
Williamson of Edinburgh. 
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Bums began to feel himself prematurely old. Walking with a 
friend who proposed to him to join a county ball, he shook his 
head, saying “that’s all over now,” ami adding a verso of Lady 
Grizel Baillie's ballad— 

O were wc young as we ance hae been. 

We sud hae been galloping down on yon green. 

And linking it ower the lily-white lea, 

But were na my heart light 1 wad dee. 

His hand shook; his pulse and appetite failed; his spirits .sank 
into a uniform gloom. In April ijuO he wrote —“1 fear it will ho 
some time before I tune my lyre again. By BabolV si roams I 
have sat and wept. I have only known existence l\v the j)ressure 
of sickness and counted time by the repercussions of pain. 1 
clo.se my eyes in nii.sery and open them without hope. 1 look on 
the vernal day and say wdth poor Fergusson— 

Say wherefore has an all-indulgent heaven 
Life to the comfortless and wretched given.” 

On July 4 he was seen to be dying. On the 12th he wrote to 
his cousin for the loan of £10 to save him from passing his last 
days in jail. On the 21st he was no more. On the 25th. when 
his last son came into the world, he was buried with local honours, 
the volunteers of the company to which he belonged firing three 
volleys over his grave. 

Bums’s lyrics owe part of their popularity to the fact of their 
being an epitome of melodies, moods and memories that had be¬ 
longed for centuries to the national life, the best inspirations of 
which have passed into them. But in gathering from his ance.stors 
Burns has exalted their work by asserting a new dignity for their 
simplest themes. He is (he pupil of Ramsay, but he leaves his 
master to make a social protest and to lead a literary revolt. 
The Gentle Shepherd, still largely a court pastoral, in which “a 
man’s a man” if bom a gentleman, may be contrasted with “The 
Jolly Beggars”—the one is like a minuet of the ladies of Ver¬ 
sailles on the sward of the Swiss village near the Trianon, the 
other like the march of the maenads with Th^roigne M^ri- 
court. Ramsay adds to the rough tunes and words of the ballads 
the refinement of the wits who in the “Easy” and “Johnstone” 
clubs talked over their cups of Prior and Pope, Addison and Gay. 
Burns inspires them with a fervour that thrills the most wooden 
of his race. We may clench the contrast by a rt'presentalive ex¬ 
ample. This is from Ramsay’s version of perhaps the best-known 
of Scottish songs;— 

Melhinks around us on each bough 
A thousand Cupids play; 

Whilst through the groves 1 walk with you, 

Each object n)akt*.s me gay. 

Since vour return—the sun and moon 
With brighter beams do shine, 

Streams murmur soft notes while they run 
As they did lang syne. 

Compare the verses in Burns— 

Wc twa hae run about the braes 
And pu’d the gowans fine; 

But we’ve wandered mony a weary foot 
Sin auld lang sync. 

We twa hae paidl’d in the burn, 

Frae morning sun till dine: 

But seas between us braid hae roar’d 
Sin auld lang syne. 

The affectations of Burns’s style are insignificant and rare. His 
prevailing characteristic is an absolute sincerity. A love for (he 
lower forms of social life was his besetting sin; Nature was his 
healing power. He compares himself to an Aeolian harj), strung 
to every wind of heaven. His genius flows over all living and 
lifeless things with a sympathy that finds nothing mean or insig¬ 
nificant. An uprooted daisy becomes in his page.s an enduring 
emblem of the fate of artless maid and simple bard. He disturbs 
a mouse’s nest and finds in the “tim’rous bcaslie” a fellow-mortal 
doomed like himself to “thole the winter’s sleety dribble,” and 
draws his oft-repeated moral. He walks abroad and, in a verse 
that glints with the light of its own ri.sing sun before the fierce 
sarcasm of “The Holy Fair,” describes the melodies of a “simmer 
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Sunday morn.” He loiters hy Afton Water and “murmurs by 
the running' brook a rnu.'ac sweeter than its own.’’ He stands by 
a rootle:iS tower, where “the howlet mourns in her dewy bower," 
and “sets the wild ethtu's tlyint',’’ and ad<is to a {x*rfect picture 
of the s(crie hi- famous vi'-iori of “Liberlie ’ In a single stanza 
he ((Jte enlrates the sentiment of many night thoughts— 

The v.an moon setting beyond the white wave, 

And 'l ime is setting wi’ me, O. 

I'or other examples of the same grai)hi( pt)wer we may refer 
to (he ( our-.e of fiis stream— 

Whiles o\\’r a linn the hurnie pl,i\s 

As through the glen it wimjiled, 

or to “'rhi' Itirks of Aberfeldy" or the “spate” in the dialogue of 
‘■'I'hi' brigs of Ayr.” 'I'he poet is as muih at home in the pres¬ 
ence of this llood as by his "irottiiv burn’s meander." l-'amiliar 
with all the seasons he represents the phases of a northern winter 
with a iref|iiem y t haraet eristic of his (lime and of his fortunes; 
her tempests be( ome anthems in his verse, and the sounding 
W'oods “raise his thoughts to Him that walkelh on the wings of 
the wind”; full of pily for the shelterless poor, the “ourie cattle,” 
the ‘ silly sheep," and the “helpless birds," he yet rellects that 
the bitter blast is not “so unkind as man’s ingratitude.” This 
(oi\s(anl tetidency to asiend above the fair or wild features of 
outward things, or to penetrate beneath them, to make (hem 
symbols, to endow them with a voire to speak for humanity, 
distinguishes liurns as a desiri|)tive poet from the rest of his 
count rj'nien 

laivers of rustic festivity may hold that the pod’s greatest 
pertormamc is his narrative of “Hallowe’en,” whiih for easy 
vigour, lullii(‘ss of rolli<king lile, blended (ruth and fancy, is un- 
siirpas.sed in its kind, t'anipbell, Wilson, Hazlitt, Montgomer>', 
burns himself, and the maj(jrily of his critiis, have recorded 
their [ireleterue for “Tam o’ Shanter,” where the superrstitious 
elemimt that has played so great a part in the imaginative work 
<d' tliis part of britain is brought more prtmiinently forward, 
f ew |)assages of desiription are liner th;in (hat of the roaring 
Dooii and Allowax’ Kirk glimmering through the groaning trees; 
but the uni(|ue exiclleme of the piece tonsisls iti its variety, 
and a perbally original eombinalion of the terrible and the 
ludiirous. Like Cloethe’s b'u//)/^rg/.s' Nticlit, brought into closer 
(ontad with real life, it strctdies from the drunken humours of 
('hrislopher Sly to a world of fantasies almost as brilliant as 
tliose of tlie Midsummrr Xi^ht's Drvam, half solemnized by the 
severer almospltcre of a sterner tlim(‘. 'bhe contrast betw'een 
the lines “Kings may i)e blest,” and tho.se which follow’, begin¬ 
ning “but pleasures are like iiojipies spread,” is typical of the 
perpetual antithesis of tlie author’s thought and life, in which, 
at IIk‘ back of every re\'clry, he sees the shadow' of a warning 
hand, imd rcaids on the wall the writing. Omnia mutantiir. With 
e((ual or greati r confideme other judges have pronounced burns’s 
mast.eii>i(‘te to be “'riie Jolly beggars.” Certaitily no other single 
produilion .'-^o illustrates his power of exalting what is insignifi- 
eant, glorifying what is mean, anil elevating the lowest details by 
the foiae of his genius. “The form of the pieee," says Carlyle, 
“is a mere i ant ala, the theme the half-drunken snatches of a 
joyous band of vagabonds, while the grey leaves are floating on 
the gusts of the wind in the autumn of the year. But the whole 
is eompacted. rcl'tneil and poured forth in one flood of liciuid 
harmony. It is light, airy and soft of movement, yet sharp and 
precise in its details; every face is a {mrlrait, and the whole a 
group in clear photography. The blanket of the night is drawm 
aside; in full ruddy gleaming light these rough tatterdemalions 
are seen at their boisterous revel wringing from I’atc another hour 
of wassail and good cheer." ()\er the whole is flung a half- 
humorous, half-savage satire—aimed, like a two-edged sw'ord. at 
the laws, and the law'-breakers, in the acme of which the grace¬ 
less crew are raised above the level of ordinary gipsies, footpads 
and rogues, and are made to sit “on the hills like gods together, 
e.ireless of mankind.” and to launch their Titan thunders of rc- 
t)ellion against the world. 


A fig for those by law protected; 
f>iberty s a glorious feast, 

Courts for coward- were erected, 

Churches built to [>lca,sc the priest. 

The most scathing of his Satires, under which head fall many 
of his minor and frequent passages in his major pieces, are di¬ 
rected against the false pride of birth, and what he conceived to 
I he the false pretences of religion. The apologue of “Death and 
I Dr. Hornbook," “The Ordination," the song, “No churchman am 
1 for to rail and to write," the “Address to the Unco Guid," 
“Holy Willie," and above all “Th(? Holy Fair,” with its savage 
lariiature of an ignorant ranter of the time called Moodie, and 
others of like stamp, not unnaturally provoked offence, burns 
had a firm faith in a Supreme being, not as a vague mysterious 
bower, hut as the Arbiter of human life. Amid the vicissitudes 
of his career he responds to the cotter’s summons, “Let us wor- 
shij) tiod ” 

An .alhcisl’s laugh's a })oor cm hangc 
For Deity offcndecl 

is the moral of all his verse, w'hich treats seriously of religious 
matters. His prayers in rhyme gi\'i‘ him a high place among 
secular iisalmists. 

Like Chaucer, burns was a great moralist, (hough a rough oruy 
In the “Epistle to a Young Friend," the shrewdest advice is 
blended with exhortations appealing to the highi'st motive, that 
which transcends the calculation of conseiiuerucs, and bids us 
walk in the .straight path from the feeling of jiersonal honour, 
and “for the glorious jirivilege of being indeiiendent." burns, 
like Dante, “loved well because he hated, hated wiikednos (hat 
hinders loving." and this feeling, as in the lities—“Dweller in y(.Mi 
dungeon dark," .sometimes breaks bounds; but his calmer moods 
are better represented by the well-known passages in the “Epistle 
to Davie,” in which he jireaches acquiescence in our lot, and a 
cheerful acceptance of our duties in the sphere where we are 
placed. This philosopiiic douce, never belter sung by Horace, is 
the prevailing refrain of our author's Soiiy,s. These have passed 
into the air we breathe; (hey are so real that they seem things 
rather than words, or, nearer still, living beings. They have taken 
all hi-arts, because they are the breath of his own; not polished 
cadences, but utterances as direct as laughter or tears, between 
the hrst of w'ar songs, composed in a storm on a moor, and the 
pathos of “Mary in Heaven,” he has made e\ery chord in our 
northern life to vibrate. The distanie from “Duncan Gray” to 
“Aukl Lang Syne” is ni'arly as great as that from Falstalf to 
Ariel. There is the veln'mencc of battle, the wail of wot', the 
marth of veterans “red-wat-shod,” the smiles of meeting, the 
tears of parting friends, the gurgle, of brown burns, (he roar of 
(he wind through i>ine.s, the ru-^tle of barley rigs, the thunder 
on the hill—all Scotland in his verse. Let w’ho will make her 
laws, burns has made the song.s, W'hich her (‘migrants recall 
“by the long wash of Australasian seas,” in wdiiih maidens are 
wooed, by which mothers lull their infants, which rcturi^ “through 
oi)en casements unto dying ears”—(hey are the links, (he watch¬ 
words, the masonic .symbols of the Scots race. ( J. N.) 

The CFoater part of Burns’s verse was posthumously jniblished, and, 
as he himself took no care to collect the scattered pieces of oc( asional 
verse, difierent editors have from time to time iirinled, as his, verses 
that must be regarded as spurious. Poems chiefly in the Siotlish 
dialect, hy Robert Burns (Kilmarnock, 1786), was followed by an 
enlareed edition printed in Edinburgh in the next year. Other editions 
of this liook were printed—in London (1787), an enlarged edition 
at Edinburgh (17Q.>) and a reprint of this in 1704. A facsimile of 
the 17H0 edition was published in 1Q27. Poems by Burns apjieared 
originally in (he Cnledotunn Mercury, the Edinburgh Evening Courant, 
the Edinhuri^h Herald, the Edinburgh Advertiser; the London papers, 
Stuart's Star and Evcjung Advertiser (subseiiucntly known as the 
Morning Star), the M(>nting Chronicle; and in tbe Edinburgh Maga¬ 
zine ami the Scots Magazine. Manv poems, nu'st of whicli had first 
appeared elsewhere, wore j)rinted in a series of penny chap-books, 
Poetry Original and Select (Kru.sh and Reid, Glasgow), and some 
appeared separatel}- as broadsides. A .scries of tracts issued by Stewart 
and Meikle (171)6-99) includes some of Bums’s numbers; the Jolly 
lieggars, Holy Willie’s Prayer and other poems making: (heir first 
appearance in this way. The seven numbers of this publication were 
reissued in Jan. 1800 as The Poetical Miscellany. This w'as follow'ed 
by Thomas Stewart's Poems ascribed to Robert burns (Glasgow, 
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180/). Burns's songs appeared chiefly in James Johnson’s Scots 
Musu al Museum (1787-1803), w hich he appears after the first volume 
to have virtually edited, though the two last volumes were published 
only after his death ; and in George Thomson’s Select Collection of 
Oriy,inal Scottish Airs (1703-1841). Only five of the songs done for 
Thomson aiipeared during the poet’s lifetime, an<l Thomson’s text 
cannot be regarded with confidence. The Hastie mss. in the British 
museum (.'Vddit. ms. :;j,307) include lOj songs, many of them in 
Burn.s’s handwriting; and the Dalhousie ms., at Brechin Castle, con¬ 
tains Burns’s correspondence with Thomson. For a full account of 
the songs see James C. Dick, The of Robert Burns now first 

printed with the Melodies for which they "were written (1903) ; also 
D. Cook, Annotations of Scottish Songs by Burns (iy2.j). 

The items in W. Craibe Angus’s Printed M’ont.v of Robert Burns 
(iSqq) number 930. Only the more important collected editions can 
lie here noticed. Dr. Currie was the anoii\ rnous editor of the 
of Robert Burns; with an Account of his Life, and a Criticism on his 
Writings . . . (Liverpool, 1800). This was undertaken for the benefit 
oi Burns's family at the desire of his friends, Alexander Cunningham 
and John Syme. A second and amended edition appeared *in 1801, 
and was followed by others, but Currie's text is neither accurate nor 
(omplete. Additional matter appeared in Reliques of Robert Burns 
. . . by R. II. Cromek (London, 1808). In 7 'he B'or 4 ’x of Robert 
Burns, With his Life, by Allan Cunningham (London, 1834) there 
are many additions and mucli biograjihical material. The B'orA:i of 
Robert Burns, edited by James Hogg and William Motherwell (1838- 
41), contains a life of the poet by Hogg, and some u.setul notes by 
Motherwell, attempting to trace the sources of Burn.s’s .songs. The 
Correspondence bet-ween Burns and Clarinda was edited by VVC C. 
M'l.ehose 11843). An improved text of Ihe poems was provided in 
the second “Aldine Fdilion” of the Poetical Works (1830), for which 
Sir H. Niiolas, Ihe editor, made ust' of many original m.ss. In the 
Life and ll'i'rA’.v of Robert Burns, ed. by Robert (.'hambers (1831-52; 
library edition, 1856-57; ni\v edition, revised by William Wallace, 
iSqo), the [loet's works are given in chronological order, interwoven 
with letliTs and biography. Other well-known editions are those of 
Ciiorge Gilfillan (1850); of Alexander Smith (Golden Treasury Series 
1805); of P. Hati-ly Waddell (Glasgow, i8()7) ; an edition with Dr. 
('urri(“'s memoir and an e.s>ay by Prof. Wikson (1843-44); of W. 
Suitt Douglas (the Kilmarnock edition, 187(1, and the “library” 
edition, 1877 79), and ol Andrew Lang, a.s.sisted by W. A. C?raigie 
(1800). The complete corrc.spoiidenc.e between Burns and Mrs. Dunlop 
wa.s printed b>’ W. Wallace (1898). 

A ( ritical edition of the Poetry of Robert Burns, which may be 
regarded as flefinitive, and is provided with full notes and variant 
readings, was prejiarcd by W. K. Henley and T. F. Henderson (1800- 
97; reprinted 1001), and is generally known as the “Centimary Burns.” 
In vol, iii. the e.vtent of Burns’s Indebtedness to Scottish folk-song and 
his melhods of adaptation are minutely discussed; vol. iv. contain.s 
an es.^av on "Rolicrt Burns. Life, Genius, Achievement,” by W. E. 
Henley." 

The chief original authority for Burns’s life is his own letters. The 
liriniipal “lives” are to be found in the editions just mentioned. His 
biograidn' has also been written by J. Gibson Lockhart {Life of 
Burns, 1828) ; for the “English Men of Letters” .series in 1879 by 
Prof. J. Campbell Shairp; and by Sir Leslie Stejihen in (he Dictionary 
of Aational Biography (vol. viii., 1880). For the more important 
essa.\’s on Burns see Thomas Carlyle (Edinburgh Revie'w, Dec. 1828) ; 
John Nichol (W. Scott Douglas’s edition of Burns) ; U. L. Stevcn.son 
(Pamiliar Studies of Men and Books) ; Auguste Angellier (Robert 
Burns: La vie et les oeuvres 1893) ; J.ord Ro.sebery (Robert Burns: 
Two Addresses in Pldinhurgh, 1890) ; J. Logic Roberl.son (in /« Scot¬ 
tish Tields, 1890, and Furth in Field, 1804) I T. F. Henderson, Robert 
Burns (1904) ; A. Dakers, Robert Burns. IDs Life and Genius (1923). 
I’iure is a selected bibliography in chronological order In W. A. 
Craigic’s Primer of Burns (iSgb), 

BURNS AND SCALDS. A burn is the effect of dry heat 
of 140” F and over, a scald being the result of moist heat of over 
120 ’ F. Clinically there is no distinction between the two, and 
their classification and treatment arc identical. In Dupuytren’s 
classification, burn.s are divided into six classes according to the 
.severest part of the lesion. Burn.s of the first degree arc charac¬ 
terized by severe pain, redness, transient swelling, and later ex¬ 
foliation of the skin. Burn.s of the second degree show vesicles 
(small blisters) over the inflamed area. Beneath the vesicle the 
highly sensitive papillae of the skin are exposed. They leave 
no scar, but often produce a permanent discoloration. In burns 
of the third degree, there is a partial dt^struction of the true skin, 
leaving sloughs of a yellowish or black colour. The pain is at 
first intense, but passes off on about the second day to return 
again at the end of a week, when the sloughs separate, exposing 
the sensitive nerve filaments of the underlying sldn. This results 
in a slightly depressed cicatrix which shows but slight tendency 
to contraction. Burns of the fourth degree, which follow the pro¬ 
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longed application of any form of intense heat, involve (he total 
de.'^truction of the (rue skin. The pain is much less severe than 
in the preceding cla.ss. since the nervi* endings ha\e lieen totally 
destroyed- The results, howiwer, are far more serious, ami healing 
is slow. Deep piukereil scars are formed, whiih show great 
tendency to contract, and the resulting loss of function may be ex¬ 
tremely serious. In burn.s of the fifth degree the underlying 
muscles ari‘ more or le.ss distroved, and in those of the sixth 
the bones are also charred. 

The clinical history of a seven* burn can [>e divided into three 
periods. The first lasts from 30 to 4,8 hours, during which (he 
patient lies in a condition of profound shock and feels little or 
no pain. If death results coma firsl .sij]n'rvene.s. d'he second 
period begins when the effec ts of shock pass, and continuc*.s until 
(he slough separates, which (akc's one to two weeks. Much fever 
is present, and the tendc-ncy lo complications is grcail. Bronchitis, 
pneumonia, jileurisy, meningitis, intestinal catarrh, and ulceration 
of the duodenum, have bc-en recorded. These complications are 
the result of sejfiic infection and absoriilion, and antisc'plic treat* 
ment reduces their freciuency. d’he third period lasts imlil rec-ov- 
ery. I’he prognosis depends chiefly on (he e.vtent of skin involvc-cl, 
death almost invariably resulting when one-lhird of (he total 
area of the body is affected, however .suiierfic ially. (.)[ secondary 
but still grave importance is the position of (he* burn, one* cner a 
serous ca\’ity being more sc*rions than one on a limb. Also it mu.st 
be remembered that ciiildren very ea.sily succumb lo shock. 

Treatment.—Tin* treatment i.s liolb general and local. 'I'he 
general trealinc-nl in .sevc’fc' burns consists in dealing promptly 
with shock before attempting to trc'al the burn ilsell. Stimulants 
should be avoided, and evc't}’ c'ffort made to soothe the patient, 
a usc'ful aid being immersion in a hoi bath. After the .stage of 
shock has passc*d. the secondary elfc*c.ts, such as to.xacmia and 
septicaemia, must be dealt with on general medical principles. 'I'he 
local (realment should aim at. preventing .sc-psis, avoiding fnaiuent 
dre.ssings, favouring the* removal of the. eschar, and of obtaining 
a pliant scar and avoiding deformity. 

Scars from burns may be rc-ducecl to some; extent by radium 
and X-rays, firovicled (he treatrnc-nt is commenced within a few 
months of the* injury. 

BnnaoGKAeuv.- J. M. H. MacLeod, Handbook of the Pathology of 
the. Skin (1003) ; Burns and their Treatment (1918) ; The Di.wases of 
the Skin (1920). 

BURNSIDE, AMBROSE EVERETT (1824-1881), Amer¬ 
ican soldier, was born at Liberty, Ind., on May 23, 1824, of Scot¬ 
tish pedigree, his American ancestors settling in the north-west 
wilderness, where his [larents livc'cl in a rude.- log cabin. He was 
aiipointed to (he l/’..S. military academy through casual favour, and 
graduated in 1847, when war with Mexico was nearly over. In 
1853 he resigned his commi.ssion, and in 1853-58 was engaged in 
(lie manufacture of firearms at Bristol, R.I. In i85() he invented 
a breech-loading rillc*. When Ihe Civil War broke out he took com¬ 
mand of a Rhode Lsland reginunf of three months’ milifia, on the 
summons of Governor Sprague, took jiart in the* rc'lief of the na¬ 
tional caiiilal and commanded a brigade in the first battle of Bull 
Run. On Aug. 0, i8bi he was commissioned l)rigadicT-gc*neral of 
volunteers, and jilaced in charge of the c*xi)editionary force which 
sailed in Jan. 18(1.2, for the North Carolina coast. Tin; victories 
of Roanoke Island, Newborn and Fort Macon (Feh.-Afirilj W(;re 
the chief incidents of the campaign. He was promoted major- 
gc-ncral U.S.V. soon afterwards and was transfc'rred to the Vir¬ 
ginian theatre of wair. Fart of his force.s fought in the last battles 
of Pope's campaign in Virginia, and Burnside himself was (.mgaged 
in the battles of South Mountain ancl Antietam. At the latter he 
was in command of McClellan's left wing, hut the want of vigour 
in his attack w’as unfavourably criticized. His jiatriotic spirit, 
modesty and amiable manners, made him highly jiopular, and upon 
McClellan's final removal (Nov. 7) from the Army of the Po¬ 
tomac, President Lincoln chose him as .successor. The choice was 
unfortunate. He sustained a crushing defeat at the battle of 
Fredericksburg (Dec. 13, 1S62), and cm Jan. 27, 1863, gave way 
to Gen. Hooker. Transferred to Cincinnati in March, 1863, he 
caused the arrest and court-martial of Clement L, Vallandigham 



BURNSIDE -BURR 


(</ 1 ’. J, lately an opposition m(‘mljer ol" Cotitjn ss, for an alleged 
disloyal speech, and later in the year his m(rasures for the sup¬ 
pression of press criticism aroused much opposition; he helped 
to crush Morgan s Ohio raid in July; then, moving to relieve the 
loyalists in east 'IVnnessee, in Septemher entered Knoxvdlle, to 
which the Contederate general James Longstreet unsuccessfully 
laid siege. In 1,^64 Burnside led his old cori).s under Grant in the 
Wildertjess and Petersburg campaigns. After bearing his jiart well 
in the many bloody battles of that lime, he was overtaken once 
more f)y disasi( r. 'I’he failure of the “Bun^side mine'’ at I'etcrs 
burg brought ab(jut his resignation. In i.s66 he became governor 
of Rhode Island, serving for three terms f i,Sf)b-6p t. From 1875 
till his death he was a Republican nu mber of the U.S. Congress. 
He wa!s ])resent with the German herulquarters at the siege of Paris 
in iSyo-jt. He died at Hri.stol, R.l , on Sept. 13, 18H1. 

St-r K. V. Poc)n;, IJje and Public Sfrxdces of Ambrose E. Burnside 
(Providence, jHS.:); A. Woodbury, Major-General Burnside and the 
Ninth Army Corps (Providence, 18117) ; Daniel Ross Ballou, The. 
Military Services of Major-General Ambrose Everett Burnside in 
the Civil War 

BURNSIDE, WILLIAM (1852-1927), British mathemati¬ 
cian, was born in London on July 2. 1852. He was educated at 
Christ’s Hospital and Cambridge. After teaching at Cambridge, 
Burnside was aiipointed, in 1885, professor of mathematics at the 
Royal Naval college, Greenwich, where he remained until he 
retired in 1919 

Burn.side’s earlier researches were in applied mathematics, but 
his later and mctn* import;int work is in pure mathematics. He is 
the author of more than 150 painrs. In his two j-KiiK'rs on auto- 
morphic: fumtions (i8f)i-()2) Burnside devised a new class of 
functic.)!) simpler than that u.sed by Henri Poincare in his work 
on the [leriodicity of functiems. This work led him to a study of 
the theory of groups* he wrote a number of papers on this sub¬ 
ject and collectc’d the material into an imfxirtant book. Theory of 
Groups of Finite Order (1897; second, enlarged edition ic)09). He 
was the author of pafXTS on cdliptir funciion.s, non-Kuclielean 
geometry, kinetic theory of ga.ses and theory of waves in liquids. 
One pajier on jirobability was {lublished in 1918 and a draft of a 
work on this subject was founci amongst his papers aflc‘r his death, 
which occurred on Aug. 21, i9.’7, 

Burnside received many acadc'mic' honours, he was a Fellow 
of the Royal Society and w.as awarded the Royal Medal by that 
society in 1904. 

BURNTISLAND, a royal and small burgh, P'ifeshire, Scot¬ 
land, on the shore- of the Firth of Forth, 5J mi. S.W. of Kirk¬ 
caldy by the L N.K.R. Pop. (esl. 19.^8) 5,672. Its links and beach 
gi\e it repute as a summer resort. The chief industries are rail¬ 
way locomotive works, the large aluminum manufacture, and ship¬ 
building. Coal is exported. Its harbour is the northern station 
of a ferry arro.ss the lirth from Granton, 5 mi. south. On the 
rocks forming (he western end of the harbour stands Rossend 
castle. The name Burntisland may refer to the time when the 
site, or part of it, formed an island, as sc-a-.sand is (he .subsoil 
even of the oldest quarters. Another derivation is from Gaelic 
words meaning “the i.sland beyond the bend.” It returns one 
member to parliament with Kinghorn, Kirkcaldy and the united 
burgh of Buckhaven and Methil. 

BURR, AARON ( r75(}-TS,t()), American jujlitical leader, 
was born at Newark, (N J,). His father, the Rev. Aaron Burr 
was the second president of the College of New 
Jersey, now Princeton university; his mother was the daughter 
of Jonathan P.)dwards, the well-known Calvinist theologian. Both 
his parents died when Aaron Burr was a small child, and his 
uncle, Timothy Edwards, became^ his guardian. Aaron Burr gradu¬ 
ated from the College of Nc'W Jerst-y, now Princeton, in 1772 and 
began studxang law in the celebrated law school conducted by his 
brothcr-in-Inw, Tapping Reeve, at Litchfield, (Conn.). When the 
Revolution broke out the youth joined Washington’s army at 
Cambridge. Impatient with its inaction he enlisted to accompany 
Arnold on the long and arduous march against On<^bec and so 
distinguished himself that, on Arnold’s recommendation, he was 
attached to Gen. Montgomery s staff. Upon his return he was 
given a place on Washington’s staff, but ditlerences betw-een him i 


and his general soon resulted in his being transferred to the staff 
of Gen. Putnam. Burr is given credit for saving, by his vigilance, 
a whole brigade from capture during the retreat from Long I.sland, 
though in doing it he defied the orders of his superiors. As lieu- 
tcnant-colonel of a regiment, he pa.ssed (he winter of 1777 at Val¬ 
ley Forge guarding a pass commanding the approach to the camp, 
and the ne.xt June he commanded a brigade and distinguished 
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Harmon blennerhassett s home on the island of the same name 

IN THE OHIO river. WHERE THE AARON BURR CONSPIRACY WAS FORMED 

himself at the battle of Monmouth. In Jan. 1779 he a.ssumcd 
command of the American lines stretching from the Hud.son to 
the Sound in Westchester county (N.V.), a region in which there 
was much lawlessness and plundering by ill-disciplined troops from 
both armies. Burr established a thorough patrol system, rigorously 
enforced martial law and restored order. 

Becau.se of ill-health Burr resigned from the army in 1779, re¬ 
newed the study of law, and in 1782 was admitted to the bar at 
Albany. That year also witnessed his marriage to Theodosia 
Prevost, the fascinating and cultured widow of a British ofiicer. 
The next year, upon the evacuation of New \"ork city by the 
British. Burr and his wife removed to that city and established 
themselves in a bi-autiful man.sion at Richmond Hill, ju.st outside 
the town. The following ten years, when Burr was a leader both 
in his profession and in the i>oliticnl world and his home the centre 
of brilliant social gatherings, were doubtless the hai>piest of his 
life. He was elected (0 the State a.ssembly in 1784, and in 1789 
his legal talents were recognized by his appointment a.s attorney- 
general of (he State of New York. In 1791, at the age of 35, he 
was elected to the U.S. Senate, defeating Gen. Schuyler, father-in- 
law of Alexander Hamilton, (he future leader of the P'ederalist 
party. After his service as U.S. Senator he was again for two terms 
in the Stale assembly. He had become a power among the Demo¬ 
cratic-Republicans of the North, and in iSoo was placed on the 
presidential ticket with Thomas Jefferson. In New York, recog¬ 
nized as the pivotal State in the election, Burr's personal can¬ 
vassing and admirable organization were rc.sponsil)le for a Demo¬ 
cratic victory. Burr was, in (his campaign, the first to organize 
and manipulate the Tammany society for political purpose.s, and 
is credited with starting that institution on its way to political in¬ 
fluence. It had been intended that Burr should be vice-president, 
but through a blunder his name received as many electoral voles 
as Jefferson’s, thus (according to the Constitution at that time) 
throwing the decision into the House of Reprc’sentativcs. Here a 
faction of Federalists, preferring Burr to Jefferson, attempted to 
secure his election and a deadlock for 85 ballots resulted. Hamil¬ 
ton's determined opposition to Burr finally n-sulled in Jefferson's 
election. 

Burr during the time remained quietly away. He made no effort 
in his own behalf, but rumours that he had tried to wrest the 
presidency from his chief became so strong that the loyalty of 
his party w*as lost to him. :md Jefferson distru.sted him. As vice- 
president, however, he presided over the Senate with a fairness 
and dignity recognized even by his bitterest enemies. In 1804 
he tried to retrieve his political fortunes by running for the gov¬ 
ernorship of New York. Many of the declining Federali.st party 
wished to support Burr, the latter ha\ang become somewhat Feder¬ 
alist in his s>*mf»thies, but again Hamilton threw his influence 
against him as a “dangerous” man of whom he “could detail . . . 
a still more despicable opinion.” 
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Burr, smarting under this final defeat, and under many assaults 
upon his character, demanded an explanation of these words 
from Hamilton. Hamilton quibbled. Burr challenged, and the two 
met at ten paces at Weehawken. Burr’s shot was fatal. But the 
shot in a sense also killed Burr for it made him an outcast from 
his country’s social and political life. Bereft of all moorings, the 
man disapjx'ared for some time only to reappear as the insti¬ 
gator of a scheme so daring and exaggerated that it has become 
one of the legends of American history. Actually Burr had pur¬ 
chased a tract of land in Loui.siana and intended to profit by 
leading a colony of settlers on to it and establishing, perhaps, a 
new State. Furthermore, in event of a war with Spain, which at 
that time seemed certain, Burr intended to lead an expedition of 
his colonists and others into Mexico to win that country for the 
United States, or for himself. No one was quite sure. Rumours 
were wildly exaggerated. General James Wilkenson, commander 
of the army in the west, but really a traitor who had long been in 
the pay of Spain, told Jefferson that Burr was raising nn army to 
sepiarate the western States from the Union. Jefferson, always 
suspicious of Burr, had him arrested for treason. A spectacular 
trial, with John Marshall presiding, was held at Richmond. When 
the evidence was sifted nothing to prove treasonable actions was 
found. Though the court in a fair trial found him “not guilty.” 
public opiinion would not believe him so, and Burr fled to Furojie 
for four years. Here he lived in jiathetic circumstances on bor¬ 
rowed funds, and his morals reached their lowest ebb. He re¬ 
turned to America in answaT to the entri'aties of his daughter, 
but the ship bearing her to meet him was lost in a storm and 
never heard from again. The lone man reojaened his law oflice and 
for 22 more years gave himself to his profession. In 1833, at the 
age of 77, he married (he wealthy widow Eliza B. Jumel, hut (he 
two soon sef)arated, It was Burr’s la.st adventure. He died at 
Port Richmond, Staten Island, (N.Y.) on Sepit. 14, 1836. 

Biuliocuapiiy.—S. H. Wandell and M. Minnigerode, Aaron Burr 
(19:';); J. Parton, Life and Times of Aaron Burr (Boston, i8<)S); 
J. J*. Bradv, 1 in Trial of Aaron Burr (1913) ; and The Private Journal 
of Aaron Burr (W. II. Sampson, ed., 1903) ; M. Van Doren, cd., Cvr- 
rcspondcncc of Aaron Burr and his daughter Theodosia (1929). 

BURR, THEODOSIA (1783-1813), brilliant and accom¬ 
plished daughter of Aaron Burr, was after Mrs. Burr’s death the 
mistress of the Burr mansion, and, although very young, filled that 
station with grace and dignity. In iSoi she married Jo.se})h Alston, 
wealthy pflantcr and later governor of South Carolina. She was 
largely instrumental in paving the way for her father’s return from 
Europe, and embarked from Charleston with her son and only 
child to meet him, but the vcs.sel in which she sailed W'as never 
heard from and probably foundered in a storm off Cap)e Hatteras. 

See M. Minncgcrode, ‘‘Theodosia Burr, Prodigy,” in his JAves and 
Times (1924) ; G. Bradford, ‘‘Theodosia Burr,” in Wives (1925). 

BURRIANA, a seaimrt of eastern Spnain, in the provin(e of 
Castellon de la Plana; on the estuary of the river .Seen or Bechi, 
Pop. (1940), 15,725 (mun., 18,473). The open roadsle.id of Bur- 
riana has a considerable seasonal cxpiorl trade in oranges grown in 
the surrounding fertile pilain, which is irrigated from the river 
Mijares, on the north. Large quantities of grain, oil, wine and 
melons are also produced. Burriana is connected by a light rail¬ 
way with the neighbouring towns of Onda (6,483'). Almazora 
(7.804). Villarreal (16,777) Castellon de la Plana (42.324). 

BURRITT, ELIHU ( 1810-1S79), American philanthropist, 
knowm as “the learned blacksmith,” was born in New Britain 
(Conn ), on Dec. 8, 1810. For the most part self-taught, by 
the age of 30 he could read nearly 50 languages, including Latin, 
Greek, French,'Spanish, Italian and German. In 184S he organ¬ 
ized the Brussels Congress of “Friends of Peace,” which was fol- 
low^ed by annual congresses in Paris, Frankfort, London, Manches¬ 
ter and Edinburgh. He was U.S. consul at Birmingham from 1865 
to 1S70. He returned to America and died at New Britain on 
March 9, 1879. 

See Life, by Charles Northend, in the memorial volume (1879); 
and an article by Ellen Strong Bartlett in the New England Magazine 
(June, 1897). 

BURROUGHS, JOHN (1837-1921), American poet and 
writer on natural history, was born near Roxbury, in Delaware 
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county (N.Y.), April 3, 1837. In his earlier years he engaged in 
various pursuits—teaching, journalism, farming, and fruit-raising, 
and for nine years was a clerk in the treasury department at 
Washington. After publishing in 1867 a volume of Notes on H alt 
Whitman as poet and person (a subject to which he returned in 
1896 with his Whitman: a Study) he began in 1871, with IFuAitf- 
Robin, a series of books on birds, flowers, and rural scenes which 
has made him the successor of Thoreau as a popular essayist on 
the plants and animals environing human life. His later writings 
showed a more philo.sophic mood and a greater disposition toward 
literary or meditative allusion than their predecessors, but the 
general theme and method remained the same. His chief books, 
in addition to Wake-Robin, are Birds and Poets (1877), Locusts 
and Wild Honey (1879), Signs and Seasons (18S6), and B’fly.v of 
Nature, (1905); these are in prose, but he wTote much also in 
verse, a volume of jmems, Bird and Bough, being })ubli.shed in 
iqo6. Winter Suns/tmr (1875) and Frtsh Fields (18S4) arc 
sketches of travel in England and France. Until his death, 
March 29, 1921. while returning from California to his country 
home in New York State, he continued to write frequent essays 
on out-of-door life, some of which were assembled in the follow¬ 
ing volumes; 'fime and Change (1912), The Summit of the 
Years (1913), The Breath of Life (1915), Under the Apple Trees 
(1916), and Field and Study (1919). 

Jtmi.mr.uAiMiY.—John Burroughs, My Boyhood (lOJ-U : John Bur¬ 
roughs' Talks, His Reminist eners and Comments as reporli d by Cli/lon 
Johnson (1022); Clara Barrus, The Life and Letters of John Bur¬ 
roughs (1925); (’Ian» Barrus, The Heart of Burroughs’ Journals 

BURROUGHS ADDING MACHINE COMPANY, a 

United .Stales comi)any manufacturing office and business ma¬ 
chines. situated in Detroit, Mich., and incorjKirated in 1905, It 
succTcded the .American Arithmometer (Company which was or- 
ganizcil in St. Louis, Mo,, in j 8S6. to manufacture adding ma- 
chiiK's under patents issued to William Seward Burroughs (1857- 
1898) Burroughs, who iuherited his mechanical ingenuity from 
his father, started a.s clerk in a small bank, where he conceived 
(he idea which he later (ievelo]iefi into the first commercially 
succe.ssful adding machine. Through improvcmenl.s and develop¬ 
ment of new models, the company now manufactures machines 
which add. subtract, multiply and divide, and also machines de¬ 
signed c‘specially for accounting, hilling, cash registering, statistical 
and other .specific i>urposes. 

At first it w'as thought that hanks would be the only users and 
that when the then 8,000 hanks in tlie United State's had each 
purchased a machine the market would be saturated, but a.s the 
public realized the time to be saved and the reduction in clerical 
help to be made through the use of such eejuipment, the field 
broadened until Burroughs machines are now- used by all type.s 
of businc.ss and in many homes throughout the world. Produc¬ 
tion has at times exceeded 10,000 machines i>er month. Up to 
1940 approximately 2,000,000 Burroughs machines had been sold. 

The adaptation of bank accounting methods to business ma¬ 
chines h is resulted in nearly all banks riow using uniform meth¬ 
ods of keeping accounts. The company has factories in Detroit 
and Plymouth, Mich.; Windsor, Ont.; and Nottingham, England, 
and its jmiducts are sold in all civilized countries, mainly through 
agents or .subsidiary corporations. (S B ) 

BURROWS, RONALD MONTAGU (1867-1920), Brit¬ 
ish scholar and archaeologist, w'as bom at Rugby and educated 
at Charterhouse and Christ Church, Oxford. \\’hile a.s.sistanf to 
Prof. Gilbert Murray in the Greek department at Glasgow univer- 
.sity, 1891-97, he started his excavations at Pylo.s and Sphactena 
(1895-96), which had the important result of nndicating Thucyd¬ 
ides as an accurate historian. From 1898 to 1908 he was pro¬ 
fessor of Greek at University college, Cardiff, and from 1908 to 
1913 at Manchester university. In 1905 and too; he excavated 
tombs at Mycalessus (Rhitsona) in Boeotia. thereby systematiz¬ 
ing for the first time the study of Boeotian archaeology, and in 
1907 publi.shed The. Discoveries in Crete. From 1913 until his 
death he was principal of King’s college, London, being the first 
layman to hold that post. From 1913 onwards he was the leading 
British philbellene, having “discovered” Vcnizelos in J912, and 



BURRUS—BURTON 


446 


being inviter) by Vcnizelos during the World War to be 

the semi-official di{)lomati(: representative in London of the Greek 
Provisional Government. In 1015 the Ikitish cabinet adopted 
his plan for bringing Grecci; into the war by the offer of Cyprus. 
Confidant and adviser ot V'enizelos, he wrote and lectured exten¬ 
sively on Near Lastern political problems. At King’s college, 
he founded the many chair.s concerned with European history and 
literature, and the School of Slavonic Stuf!i<‘s. 

Sf f (icorge Glasgow, Runald IUirrcno\: A Mrmoir, with foreword by 
E. K. V’enizclos. 

BURRUS, SEXTUS AFRANIUS, Homan general, was ap¬ 
pointed pracfrctii.s prdclorio by Claudius in a.d. 52, on the recom¬ 
mendation of Agrippina, who thought one head of the praetorian 
cohorts would bi; more airirtiable than two. Jle was joint tutor 
to Nero with Scucui, and organized Nero’s aiclamation by the 
praetorians on the death of Claudius (55). lie opposed the exe¬ 
cutions ordered by Agrippina at the opening of the ridgn, and so 
long as he and Seneia kept, their inlliunce the reign of Nero was 
brilliantly suciessful. Hut in A.u. Go Hurrus refused to assist in 
the minder of Agrippina, and again opposed the murder of 
Octavia, Nero’s wife, and Nero began to find him irksome. He 
died in a.d. G3. Tacitus alone gives Nero the In-nefit of the doubt 
whether his death was n ally due to iioison. After his death Seneca 
by himself w.is helples'-, and Kero ran his (oursi; uruhe(k(‘d. 

.SVc Tac. Ann. XII. XIV.; Dio., XLII., m; C.l.L. Xil., 5.S42. 

BURSAR, literally a keeper of the Imrsa or purse (M.Lat. 
l)Hrs(irius). 'I'he Word is now chiilly used of the offuial, usually 
one of (he fellows, who adininislers the fiiiaiues of a college, or of 
the trctisurer of a school or other institution. 'The term is also 
applied to the holder of “a bursary,” an exhibition at Scottish 
schools or univcrsilics, and afo in England to a .‘^cholar.^hip or 
exliiliition en.ahliiig a pupil of an elementary sc hool to continue his 
edui at ion at a sec onclary sc hool. 

BURSCHENSCHAFT, an association of students at the 
Gerniiin univc-rsilics. It was formed as a result of the German 
national .sentiment awakened by the- War of Liberation, its object 
lieing to foster patriotism and C’lumfian londiicl, as oiipo.sed to 
the particularism and low moral standard of the old Landsmaiin- 
schdftcn. Jt originated at Jena, unde r the p.itronage of the Grand 
Duke of Saxc-Weimar, and rapidly spre.id, the /l/Zgcmcb/c 
(Intihe Bu>\srJinisihdjl biung establidic'd in 1.S18. The loud 
political icleali.siu of the Ihtr.sthni excitcal the fears of the reac¬ 
tionary powers, which culminated altei the murder of Kotzebue 
(c/v.) by Karl S.ind in iSio, a crime; inspirc'd by a secret society 
among the Bursthin known as the Blacks (St liivarzni). Nomi¬ 
nally suppressed b\' the Cailsbacl Decrees (qv.) and again in 
it lived on until, in iS.pS, all laws against it were* abrogated. 
The Buri,t ht'n.st lidftni heiu eforlh became purely social and non- 
political societies. 

BURSERACEAE, a family of dicotyledonou.s ])lants, all 
trees with pinnate leaves, llie bark more or less resinous. I'here 
tire iG geneva and more than 500 spea ies in the tropics of both 
hemi.sphc'res. lairge genera are Broiiudi, about cp species and 
mostly American, Bit/wcrd, 100 ie',, all American, Commi- 

phofd with more than i.|o species in Alrica and iMadaga.scar,*and 
Ctutdrium with about 150 spcaic-s in the' lndo-Mala>sian region. 
The genus Sanlirid, al.•^o Indo-Mala>.-Ian. contains about 50 
.species. Certain sjiecies of Cdnaritini produce important resins, 
sue li as Manila elemi (t ’ luzt'tticum and C. ovatiim ) (.vcc Eli'.mi), 
while others produce inniortant nuts, such as the Javan canari 
(C. commhtic), and the I’hilippine pili (( 7 . ovaiitm). 

For a eonsidciation of the gt nera sfc A. Engler, Nut. Pfldiizcnfam.f 
ed. 2, 19a .405--45O. f. ic)i-2-’o 

BURSLEM, former town of Staffordshire. England. 150 mi. 
N.W. from London by the L.M.S. railway and the Grand Trunk 
canal. First incorporatc'd in 187S, it was amalgamated in ipio 
with Stoke-on-Trent (</.;.), of which (he civil parish of Burslem 
lormed tiNC wards after 1922. Tlie oldest of the pottery towns, it 
wa;> already famous in the i7tli century. Here Jo.siah Wedgwood 
was horn in 1730. his fa.nily having jirailised the manufacture in 
this lc)ialit>’ for .sexeral generation.s, while he himself began work 
indepcmdently at the Ivy House pottery in 1759. He is com¬ 


memorated by the Wedgwood institute, founded in 1863, and at 
which Sir Oliver Lodge and Arnold Bennett studied. Burslem, 
anciently Burwardeslyn, is mentioned in Domesday. With Tun- 
stall and Goldenhill, it forms the Burslem parliamentary division 
of the city of Stoke-on-Trent. 

BURTON, JOHN HILL (1809-18S1), Scotti.sh liistorian. 
was born at Aberdeen on Aug. 22, 1809. He qualified for the 
Scotti.'^h bar and practi.scd as an advocate. His Muttjtdl of the 
Law of Scotland brought him into notice: he.; joined Sir 

John Bovvring in editing the works of Jeremy Bent ham, and 
for a short time W'as editor of the Scotsman, whic'h he committed 
to the cau.se of free trade. In 1846 he achieved high reputation 
by his Life of David Jlnmc, ba.'-.ed upon extensive and unused 
ms. material. In 1847 he wrote his biographies of Simon, Lord 
Lovat, and of Duncan Forbes, and in 1849 prepiared for Cham¬ 
bers’s .Scries manuals of political and social economy and of 
emigration. He contributed largely to the Scotsman and Black¬ 
wood, writing Narratives from Criminal Trials in Scotland 
(1852), Treatise on the Law of Bankruptcy in Scolland C1853), 
and pu!)lishing in i8«;3 the fir.st ^'oIume of his History of Scot¬ 
land. whic h was completed in 1870. Two volumes of the National 
Scottish Key,isters were iniblished undc*r his suiicrvision. His last 
W'ork, The History of the Reiiyi of Queen Anne (18S0), is in¬ 
ferior to his History of Scotland. He died on Aug. 10, 18S1. 

BURTON, SIR RICHARD FRANCIS (i k i-cp), British 
con.sul, e.x})loror and orientalist, was born at Torquay, March 19, 
1821, and baptized at Elstree, Herts, He came of (he Weslmor- 
laii'l Burtons of Shap, but his grandfather, the Rev. Edward 
Burton, .settled in Ireland as rctlor of Tuain, and his father, 
Lieut.-(.'ol. Jo.seph Netlerville Burton, of the 36lh Regiment, 
was an Irishtmin by birth and character. His mother was de- 
.sceiided from the MacGregors, and he was proud of a. remote drop 
of Bourbon blood piously believed to be derived from a morganatic 
union of the Grand Monarc|ue. 'I'here were c\'en those, incluciing 
some of the Romany themselves, who saw gipsy written in his 
I>eculiar eyes as in his character, wild ami resentful, essentially 
vagabond, intolerant of lonvention and restraint. 

His irregular education strengthened the inherited bias. A 
childhood .sp(>nt in France and Italy, under scarcely any control, 
fosten-d the love of untrainmcllc-d W'aiiclering and a marvellous 
nuemy in continental vernaculars. Such an ediualion so little 
prc*parcd him for academic proprieties, that when he entered 
Trinity college, Oxford, in Oct. 1S40, a criticism of his inililary 
moustache by a fellow undevgrailuatc instigated a challenge 
to a duel, and Burton in various w'a>'s distinguished himsidf by 
such eccentric behaviour that rustication inevitably ensued. Nor 
was he much more in his element as a subaltern in the isth Regi¬ 
ment of Bombay Native Infantry, which he joined at Baroda in 
Oct. 18.42. Di.scipline of any .sort he abhorred, and the one. 
recommendation of the Ivist India Company's service in his eyes 
W'as that it offered opportunilie.s for .studying oriental life and 
languages. lie had begun Arabic without a master at O.'cford, ami 
worked in London at Flimlustani under Forbes before he W'ent out; 
in India he laboured indefatigably at the vernaculars, ami his 
reward was an astonishingly rapid proficiency in Gujarati, Marathi 
and Hindustani, as well as Persian and Arabic. 

His .'ippointment as an assistant in the Sind survey ertabled 
him to mi.x with the people, and he frequently passed as a native 
in the baz.iars and deceived his own munshi, to say nothing of his 
colonel and messmates. His wainderings in Sind were the appren¬ 
ticeship for the pilgrimage to Mecca, and his seven years in India 
laid the foundations of his unparalleled familiarity with eastern 
life and cu.stoms, especially among the lower classes. Besides 
Government reports and contributions to the Asiatic Society, 
his Indian period produced four books, published after his return 
home: Scinde, or the Unhappy Valley (1S51), Sindh and the 
Races that Inhabit the Valley of the Indus (1S51), Goa and the 
Blue Mountains (1S51), and Falconry in the Valley of the Indus 
(1852). None of the,se achieved popularity, but the account of 
Sind is remarkably vivid and faithful. 

The pilgrimage to Mecca in 1853 made Burton famous. He 
had planned it whilst mixing disguised among the Muslims of 
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Sind, and had laboriously prepared for the ordeal by study and 
practiie. No doubt the primary motive was the love of adven¬ 
ture, which was his strongest passion; but along wdth the wan¬ 
derer's restlessness marched the zest for exploration, and whilst 
wandering was in any case a necessity of his existence, he pre¬ 
ferred to roam in untrodden ways where mere adventure might 
be dignified by geographical service. There was a “huge white 
blot" on the maps of central Arabia where no European had ever 
been, and Burton's scheme, approved by the Royal Geographical 
Society, was to extend his pilgrimage to this “empty abode,” and 
remove a discreditable blank from the map. War among the 
tribes curtaile<l the design, and his journey went no farther than 
Medina and Mecca. The exploit of accompanying the Muslim 
hajj to the holy cities was not unique, nor so dangerous as has 
been imagined. Several Europeans have accomplished it before 
and since Burton’s visit without serious mishap. Passing himself 
off as an Indian Pathan covered any peculi.arities or defects of 
speech. The pilgrimage, however, demands an intimate ])rofi- 
ciency in a complicated ritual, and a familiarity with the minutiae 
of eastern manm-rs and etiquette: and in the case of a stumble, 
presence of mind and tool courage may be called into request. 

Th«*re are legends th.it Burton had to defend his life by taking 
others’; but he carried no arms, and confessed, rather .shame- 
f.icedly, that he had never killed anybody at any lime. The 
actual journey was less remarkable than the book in which it 
was recorded, the Pihirimai'j' to AI-Medinah and Mrcrnli (1855). 
Its \-i\'id descriptions, pungent style, and intensely personal “note" 
distinguish it from books of its class; its insight into Semitic 
modes of thought and its i)icturc of Arab manners give it the 
\'alue of an historical document; its grim humour, keen observa¬ 
tion and reckless insobriety of opinion, expressed in p<-culiar. 
uncouth but vigorous langifag(' make it a curiosity of literature. 

Burton’s next journey was more hazardous than the i)ilgrimage, 
but created no pandlel sensation. In 1854 the Indian Govern¬ 
ment accei)led his proposal to explore the interior of the Somali 
country, which formed a subjt'ct of otTicial anxiety in its relation 
to the Rt‘d sea trade. He was assisted by Capt. J. H. Speke and 
two other young ofTua'rs, but accomplished the most diftuult 
part of the enterprise alone. This was the Journey to llarrar, 
the Som.'ili capital, which no white man had entered. liurlon 
vani.shed into the de.sert, and was not heard of for four months. 
When he reappeared, he had not only been to Harr.ir, but Inul 
talked with the king, stayed ten days there in deadly ])eril, and 
ridden back across the design, almost without food and water, 
running the gauntlet of the Somali spears all the way. I'nde- 
terred by this experience, he set out again, but was thecked by 
a skirmish with the tribes, in which one of his young ofluers was 
killed, Cai)tain Siieke wais wounded in ii jdaces, and Burton 
himself had a javelin thrust through his jaws. His First Foot¬ 
steps in East Africa (1S56), describing the.se adventures, is one 
of his most exciting and most characteristic books, full of learn¬ 
ing. observation and humour. 

After serving on the staff of Beatson’s Bashi-bazouks at the 
Dardanelles, but never getting to the front in the Crimea, Burton 
returned to Africa in 1856. The Foreign Office, moved by the 
Royal Geographical Society, commissioned him to search for the 
sources of the Nile, and, again accompanied by Speke, he ex¬ 
plored the lake regions of equatorial Africa. They discovered 
Lake 'Fanganyika in F'eb. 1858, and Speke, pashing on during 
Burton’s illness and acting on indications supplied by him, lighted 
ujion Victoria Nyanza. The separate discovery led to a bitter 
dispute, but Burton’s expedition, with its discovery of the two 
lake.s, was the incentive to the later explorations of Speke and 
Grant, Baker, Livingstone and Stanley; and his report in volume 
xxxiii. of the Proceedings of the Royal Geographical Society, 
and his Lake Regions of Equatorial Africa (i860), are the true 
parents of the multitudinous literature of “darkest Africa.” 

Burton was the first Englishman to ex[)Iore Somaliland, the first 
to discover the great lakes of central Africa, and one of the first 
to enter Mecca. His East African pioneering coincides with aren.r 
which have since become peculiarly interesting to the British 
empire; and three years later he was exploring on the opposite 


side of Africa, at Dahomey. Benin aiul the Gold coa.st. regions 
which have also entered among the imperial “(|uesilon^” of the 
day. Before middle-age Burton had compressed into his life, as 
Lord Derby said, “more of study, mori' of hardshi;), and more of 
successrul enterprise and adventure, than would have sulhced to 
fill up the existence of half a dozen ordin.iry men." The Ci/v of 
the Saints (1801) was the fruit of a dying visit to the Lnited 
States in 1800. 

Since 1840 his connection with the Indian army had been prac¬ 
tically severed; in 1801 he definitely entered the .serviie of the 
Foreign OtVice as consul at I’ernando To, whimce he was shifted 
successively to Santos in Brazil (1805), Damascus (1800), and 
Trieste (1871), holding the last juist till his death Oct. ;o iSiio. 
Each of these posts produced its correspomling books; Fernando 
Bo led to the publishing of Wanderings in ll'c.v/ Africa (i 8 t), 0 , 
Aheokuta and the Canieroons (i8o.^j, A Mission to CeJele, king 
of Dahonie (1864), and Wit and Wisdom from ll'c.v/ Africa 
(1S65). The Highlands of the Brazil (i8ooj was the result of 
four years’ residence and tra\'(‘lling; and Letters from the Battle¬ 
fields of Paraguay (1870) related to a journey aiross South 
America to Peru. Damascus suggested Vnexplored Syria ( 1S7:), 
and might ha\e led to much belpT work, since no consulate in 
either hemisphere was more congenial to Burton’s taste and 
linguistic studies; but he mismanaged his opiiortunities, got into 
trouble with the Foreign Office, and was removed to Trieste, 
w'here his oriental prepossessions and iirejuilicc-s could do no 
harm, but where, unfortunately, his oriental learning was thrown 
away. 

He did not, however, abandon his eastern studies or his eastern 
travels. Various fre.sh journeys or revisitings of familiar scene.s 
are reconh'd in his later books, such as Zanzibar (187:0, Fliima 
Thule (1875), Etruscafi Bologna ( 187(1), Sind Revisited (1877), 
The Land of Midian (i87()) and To the Gold Coast for Gold 
(iS 8 , 0 - None of these h:id more than a passing interest. Burton 
had not the charm of style or imagination which gives immortality 
to a book of travel. Ih* wrote loo fast, and took too little jiains 
about the form. His blunt, disionnected simlenct's and ill-con- 
structeil chapt(‘rs were full of information and learning, and 
(ontained not a few thrusts for the benefit of government or 
other jieople, but they were not. “readable.” There w.is some¬ 
thing ponderous about his very humour, and his crilici.sm was 
personal and savage. 

By far the most celebrated of all his books is the translation 
of the “Arabian Nights” {'The Thousand Nights and a Night, 
ih vols., privately jirinted, 1S85--88), which occupied the greater 
part of his lei.sure at Trie.ste. As a monument of his Araliic 
h'arning and his encyclopaedic knowledge of e.asti'rn life, this 
translation was his greatest achievement. It is open to criticism 
in many w'ays; it is not so exact in scholarship, nor so faithful 
to its avowed text as might be ex[)ect(“d from his reputation; but 
it rt'veals a ])rofound acciuaintance with the vocabulary and cus¬ 
toms of the Muslims, wath their classical idiom as well as their 
most vulgar “Billingsgate,” with their jihilosophy and modes of 
thought as well as their most secret and most disgusting habits. 

Burton’s “anthropological notes,” embracing a wide field of 
pornography, apart from questions of taste, abound in valuable 
observations based upon long study of the manners and the writ¬ 
ings of the Arabs. The translation itself is often marked by 
extraordinary resource and felicity in the exact reproduction of 
the sense of the original; Burton’s vocabulary was marvellously 
extensive, and he had a genius for hitting upon the right word; 
but his fancy for archaic words and phrases, his habit of coining 
word.s, and the harsh and rugged style he affected, detract from 
the literary quality of the work without in any degree enhancing 
its fidelity. 

"With various grave defects, but sometimes brilliant merits, 
the translation holds a mirror to its author. He w'as, as has been 
well said, an Elizabethan born out of time; in the days of Drake 
his very faults might have countc'd to his credit. 

Of his other works, Vikram and the Vampire, Hindu Tales 
(1870), and a history of his favourite arm, The Book of the 
Sword, vol. i. (1884), unfinished, may be mentioned. His trans- 
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lation of Lusiads of Camocns (iSiio) was followed (iSKj; 
by ii sketch of the (xtet’s life. Burton bad a fcllow-ieeiing for 
the poet ndvenlLirer, and bis 1 riinsJuti<fn is an extraordinarily 
bafjpy reprodut (i<;ii of its original. A manuscript translation of 
the “Scented Carden. ' from the Arabic, was burned by his widow, 
acting in what she believed to be the interests of her husband’s 
reputation. liiirton married Isabel Arundcll in i86i, and owed 
much to her courage, sympathy and passionate devotion. Besides 
her Life, other monuments of her devotion to his memory are the 
Arab tent of stone and marble that she built for his mausoleum 
at Mortlake, and the “Burton Memorial Lecture Fund, ” which 
was inaugurated in and presents (through the Royal Asiatic 
Society) a triennial medal to a {>rominent explorer of the lands 
with which Burton wa.s as.sociat( d. 

BiBCioiiKAr-fiY.—Besides Lady Burton’s Life (iHiji,, atjridjred edn. 
there are - d Skrtch oj Ihf Career of R F Ii., In A. B. 
Richards, A. Wilson, and 5 if. (/. Baddcdey (i8.S6); The True Life of 
Captain Sir R. F. Ii., by his mere, G. M. Stisted (iHyO); a Life by 
Thos Wric'ht of (Bney (igof)), an industrious and rather critical work 
which (asls dttubt on Burton’s originality n.s an Arabic translator and 
emphasizes his indebtedne.ss, to Paync’.s Arabian Nii[li(.\ (i8Si); 77 te 
Real Sir R. li., by W. P. Dodge (1907); and a brief sketch by S. 
Lano-Poole prefixed to the Pilp,rimaRe {Rohn, i8f)8), from which some 
sentences are here, by permission, introduced. See also N. M. Penzer’s 
An Annulated liibliography of Sir R. F. B. (1923) Selected Papers 
on Anthropology, Travel, etc. (1924). (S.L.-P.) 

BURTON, ROBERT ( 1577-1640), English divine and au¬ 
thor of The Anatomy of Melancholy, was born at Lindley, Leices¬ 
tershire, on Feb. 8, 1577. He was educated at Sutton Coldfield 
and NuiumIoii, beiame a commoner of Brasenose college, Oxford, 
in 1.593.years later w-us elected a student at C'hri.st Church, 
where he spent the re.st of his days. In 1616 he was appointed 
vicar of St. 'riionuks’s, Oxford, and about 1630 rector of Segrave, 
Leicestershire. He died on Jan. 25, 1640, having some years pre¬ 
viously predicted (he year of his death liy the calculation of his 
nativity, His iKirtrait in Bra.senose shows the face of a .scholar- 
shrewd, contemplative, humorous. 

Burton’s first writing. Philosophiuter (1606), wa.s a Lalin 
comedy tind vivacious cxiiosure of charlatani.sni. It was ai ted at 
Christ Church in 1617, but was supposed to be lust, until edited 
by VV. E. Buckl(?y in 1863, together with a number of minor 
academical exerci.ses. In i6ii appeared The Anatomy of Melan¬ 
choly (by Hemoi ritus Junior), revi.sed editions being published 
in 1(134, 1(138, 1633, 1638, the sixth edition posthumously pirinted 
in 1651 containing Burton’s last revi.sion. Sir William (Jsler has 
spoken of the Anatomy as a “great medical treatise, orderly in 
arrangement, serious in purpose.” But it is much more; it is a 
mine of information on the life and the thought of the period, 
covering such diverse topics a.s the varietie.s of contemporary 
sports, current anecdotes, cosmological opinions, and religious 
theories; and again its abundant quotations from the jialristics, 
the classics, and English authors put before us the gracious 
erudition of a scholar. In the very extensive preface, Iturtcm de¬ 
clares that he wrote the treatise in order to escape melancholy, 
and gives his reasons for assuming the name, Democritus Junior. 
After remarking on the prevalence of madness, even in commu¬ 
nities and states, he sketches a Utopia with many practical sug¬ 
gestions, including old-age ptmsions. I'hc preface is followed by 
a tabular synopsis of part one. Then, after a brief description of 
di.seases in gcm'ral, the innumerable cau.scs of melancholy, which 
differs from madness only in degree, are discussed. Among the 
natural, as opposed to the supernatural causes, Burton mentions 
the inlluence of the .stars, heredity, education, bodily ills, acci¬ 
dental slates of life, and kinds of food, exhibiting under the sub¬ 
division of particular causes a wealth of medical lore. The first 
part ends with a discussion of suicide. Part two is devoted to the 
cure of melancholy and sets forth the need of regulating the diet 
and organic processes, the value of pure air and exercise, the 
advantages of rectifying dreams, passions and mental perturba¬ 
tions, and the remedial txiwers of various drugs and of surgery. 
Part three is occupied firstly with love-melancholy, including an 
intricate trenti.se on love. intersiK*rsed with famous love-stories 
from the Bible and from histoiy, and secondly with religious 
melancholy. 


The Anatomy, widely read in the 17th century, lapsed for a 
time into obscurity, but Dr. Johnson greatly admired it, Sterne 
laid it heavily under contribution, and Charles Lamb found a 
kindred spirit reflected in it. Of the many editions following 
those cited above the best is that of A. R. Shilleto (1896), re¬ 
issued in 1923 in Bohn’s Library series. The 1651 edition was 
elaborately reprinted by the Nonesuch Prc.ss in 1925. 

See Robert Burton and the Anatomy of Melancholy, being papers 
edit, by F. Madan for the Oxford Bibliographical Society (1936); 
and Burton the Anatomist, Being Extracts from the. Anatomy, etc., 
edit, by G. C. F. Mead and R. C. Clift (1925). 

BURTON, WILLIAM EVANS (1804-60), Engli.sh ador 
and playwright, born in London in Sept. 1804, was the son of 
W'illiani George Burton (1774-1825), a printer, and author of 
Research into the religions oj the Eastern nations as illustrative 
of the scriptures (1805). He made his first appearance on the 
London stage in 1831. In 1834 he went to America, where he 
appeared in I^hiladclphia as Dr. Ollapod in The Poor Gentleman. 
He took a prominent place, both as actor and manager, in New 
\"ork, Philadelphia and Baltimore, the theatre which he leased 
in New York being renamed Burton’s theatre. He had much 
po[iular succe.ss a.s Captain Cuttle in John Brougham’s dramatiza¬ 
tion of Domhey and Suit, and in other low comedy parts in play.s 
from Dickens’s novebs. Burton was tlie author of a large numlier 
of plays, one of which, Ellen Wareham (3833), was produced 
simultaneously at five London theatres. In Philadelphia he estab- 
li.shed the Gentleman’s Magazine, of which Edgar Allan Poe was 
for .some time the editor. He edited the Cambridge Quarterly 
and the Souvenir, and wrote several books, including a Cyclo¬ 
paedia of IPiV and Humour (1857). He collected a library of 
more than 100,000 volumes, especially rich in Shakespeariana, 
which was dispersed after his death at New York city on Feb. 9 

i8()0. 

BURTON-OPITZ, RUSSELL (1875- ), American 

phy.siologist, was born in Ft. Wayne, Ind,, on Oct. 25, 1S75. He 
graduated in 1895 at the Rush medical college of the University 
of Chicago and in 1905 received the degree of doctor of philoso¬ 
phy from the same university, having done postgraduate work 
also at the universities of Vienna and Breslau, in the latter of 
which he was assi.stant in physiology from 18118 to 1901. In 1901 
he also carried on research at the marine biological laboratory in 
Naples. He was assi.stant in physiology in Harvard university in 
1901-03 and then joined (be faculty of Columbia university in 
which he wa.s associate professor of physiology from 1909 to 
1923 when he became lecturer in physiology and associate pro¬ 
fessor of medicine in the New York post-graduate medical .school. 

Hi.s public.'ilion.s include a Text Book of Physiology and Advance 
Lessons in Physiology (botli 1930) and an Elcmenlary Manual of 
Physiology (1925). 

BURTON-UPON-TRENT, county borough, Staffordshire, 
England; lying mainly on the left bank of the river Trent. Pop. 
(1891) 46.047; (1938) 46.800. It is i 23 ( mi. N.W. of London 
and is served by the E.M.S. and L.N.E. railways. The Trent is 
navigable from a point near the town downward. In the 9th 
century St. Mochven is said to have establi.shed a convent on the 
Isle of Andressey opposite Burton. In 1002 Wulfric, earl of 
Mercia, founded here a Benedictine abbey, and by charter of 
1004 granted to it the town with other large endowments. Burton 
was evidently a mesne borough under the abliot, who held the 
court of the manor and received the profits of the borough 
according to the charter of Henry I. Later charters were given 
by Henry II., by John (who also granted an annual fair of three 
days’ duration, and a weekly market on Thursday), by Henry 
III., by Henry \ II., and by Henry VIII. At the dissolution 
Henr\' YIH. founded on the site of the abbey a collegiate church 
dissolved before 1545, when its lands, with all the privilege.s 
formerly vested in the abbot, were conferred on Sir William 
Paget, ancestor of the marquess of Anglesey, now holder of the 
manor. Brewing is an ancient industry^ of the town, but its mod¬ 
ern dcvcloiMTient began about 1708. Forty years later it had a 
market at. St. Petersburg and the Baltic ports, and in 1796 there 
were nine brewing firms in the town. The use of local well-water 
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impregnated with sulphate of lime derived from g>Tpsum deposits 
is one factor in the localization of brewing here. Burton is the 
home of such ales as those of Bass, Worthington, Allsopp and 
Ind, Coope, the premises of Bass alone covering 750 ac. Many 
people are employed in the subsidiary industries, especially cask 
making. Metal workers are also an imporUnt element in the 
population. The church of St. Mary and St. Modwen embodies 
some remains of an ancient Gothic building. Of the Benedictine 
abbey dedicated to the same saints there remain a gatehouse and 
lodge, and a fine doorway. The former abbot's house at Seyney 
Bark is a half-timbered building of the 15th century. The free 
grammar school wa.s founded in 1525. A fine bridge over the 
Trent, and the municipal buildings (extended 19.B)) were pro¬ 
vided by Lord Burton. There are recreation grounds on the 
Derby.^hire side of the river. 

Burton was incorporated in 1878, is governed by a mayor, eight 
aldermen and 24 councillors, and is in the Burton Parliamentary 
Division of Staffordshire. Area 6.6 sq.mi. 

BURU (Dutch, hocrof), an island of the Moluccas, Nether¬ 
lands Indies, between 3° 4' and 3° 50' S., and 125*^ 58' and 127^" 
15' E. It belongs to the re.sidency of Amboina and stands on the 
outer wall of Archaean rocks which encloses the inner volcanic 
ring to which the Banda Island.s and some of the southwestern 
islands belong. Oval in shape;, it i.s (;o mi. long, 50 mi. wide; 
area 3,400 sq.miles. It has high mountains, especially ip the N.W., 
where Ml. Tomahu (Kau paiatmada) reaches 7,967 ft., while 
Kaku Sicl is almost as high. In the centre of the island is the large 
Lake Waikolo (Rana lake) at an altitude of 2,000 ft., with some 
small affluent.s, and its outlet, the Wai Nibc, on the north. In the 
east th(! mountains are comparatively low, and surrounding Kayeli 
bay is a wide, circular, level plain. Crystalline slate occurs in the 
north, and meso/.oic sandstone and chalk in the south, deposits 
which are rare in the archipelago. Most of the island is covered 
by forest with teak, ebony, and kanari, but the north is bare of 
trees and overgrown with coarse knssu grass, while in swampy 
parts sago palms are abundant. Ambelau Island (sago palms and 
coco-nuts) lies off the southea.st coast. The mammals of Buru in¬ 
clude two very interesting specimens—the babi-rusa, or pig-deer 
(first described by A, R. Wallace, whose hunters killed one dur¬ 
ing hi.s residence in Buru), and the black, crested baboon (Cvwt;- 
pithi'ciii fiigrcscens). Among birds it has kingfishers (Ccyx cajcli). 
tlycatchers, honcysuckers, orioles, and a beautiful sunhird (Nee- 
tarinva proserptm), also a rare species of Megapodius, or mound- 
builder ( Megapodius wallacci). The indigenous people of Buru 
are Al/ur, resembling the Alfurs of Ceram. Agriculture is .simple 
and for local use, but a few villages have coco-nut plantations. 
The coast has people from Buton, Amboina, the Sula Islands, and 
other neighbouring coasts, together with some Arabs and Chinese. 
Most arc Mohammedans, but there are probably 2,000 or 3,000 
Christians. The total population is estimated at 27,000. The 
Christians live mostly on the south and southwest coasts and the 
Mohammedans about Kayeli bay. The chief industry is the manu¬ 
facture of cajeput oil, from distillation of the leaves of the wild 
Melaleuca cajeputi in Kayeli and other villages along the north 
( oast by Chinese, Arabs, and Sulanese. Millet is grown, and coal 
i.s reported to exist. Namlea. on Kayeli bay, is the chief port, 
and vessels of the Royal Mail Packet Company call here and at 
Leksula, on the southwest coast. Ambelau Island has a Moham¬ 
medan population of 1,300; the people live by fishing and trading 
with neighbouring islands. In former times the sultan of Ternate 
claimed a suzerainty over Buru, but in 1683 the Dutch repudiated 
all their contracts with that monarch. Buru was occupied by the 
Japanese in World War II. 

See A. R. Wallace, The Malay Archipelago (1890). 

BURUJIRD, a province of Iran embracing a large part of 
Luristan (q.v ), bounded on the south by Khuzistan and extend¬ 
ing to the frontier of Traq on the west. It lies mostly in the 
upper reaches of the Kerkha and Diz rivers and has the di.slinc- 
tion of being one of the most mountainous districts of Iran, 
consisting of a scries of parallel ranges ninning northwest to 
southeast with fertile valleys intervening. It is inhabited almo.st 
exclusively by nomads, and to the southwe.st arc to be found 


some of the finest grazing grounds in Iran. The revenue in 
1926-27 amounted to 2^ million krans (about i()0,ooo). The 
province is of particular importance as the .shortest route frcmi 
the head of the Persian gulf to the capital runs through it, while 
from Burujird itself Kermanshah. Hamadan and Isfahan are 
easily accessible. The road from Dizful to Khoramabad has been 
greatly improved and at pre.sent (1944) is carrying an inimen.se 
load of lend lease material to Russia and the railway connects 
Mohammerah with Tehran, Dizful and Burujird. 

Burujird town, the administrative headciuarters of the province 
f.uV' 55' N. and 48*’ 55' E.) is on a tributary of the Al)-i-Diz, 
elevation 5,500 ft. Population (est.) 35,000. 

The town has become a distributing centre of some importance 
since comparative security has been restored in Luristan. The 
chief industries of the district arc the making of car^iets of in¬ 
ferior quality and of various kinds of native cotton stuffs, which 
supidy the simple needs of the villages and nomad tribes in the 
district. There are two monuments in the town, a mosque, pos- 
siblv 12th century, and a mausoleum with a .stupalike dome. 

BURUN. The Burun, inhabiting the extreme southern portion 
of the Sudan and the hills north of the Khor Yabus. are a tall 
race whose men go naked and whose W'omen wear a small apron. 
Knowledge of the Burun is limited to measurements and photo¬ 
graphs taken by the late Dr. J’irrie. 'I'he.se pc;oplc differ in habits 
and customs from the river negroids, live in small widely .separated 
huts, have no cattle, use the bow and ])oisoned arrows and carry 
throwing sticks. Measurements and photographs suggest that 
the Burun nearly approach the Nuba of southern Kordofan. 

BURUSHASKI LANGUAGE. Burushaski flfijm^Aski) 
is the mother tongue of .some 1 7,600 |;)eople inhabiting the central 
portion of the .states of Hunza and Nagir which lie to the north 
of Kashmir where the Hindu Kush and Karakoram ranges meet. 

A distinct dialect, known a.s Werchikwir (Worfikwa’r) or 
Wershikwar, is s}X)ken by the (some 7,000) people of Wershegum, 
part of the Yasin valley. 

No aflinity has yet Ix^en proved between Burusha.ski, and any 
other language. 

The principal sounds of Burushaski are: 

Vowels aAoa;eciioouai(a'i and ai) 

and the longer a’ c* e* i* c u* 

Consonants kxKYQOt^^npf (pf) b w m 

f j y s z S ^ ts 1 r 

i'herc is also a series of sounds made with tip of the tongue 
retrart<‘d which may amount in some cases to “cerebrals" on 
the stricter definition of the. term. So 

f J ? 

Natives recognize (J (passing into medial r)- 

'rhere is a curious sound which seems to be a cerebral or re¬ 
tracted y. 

Natives claim to recognize the aspirates: kh lli ph Ch Jh. 
Ill a few wor<ls there aj>i>ears to be a velar ^ corresponding to q. 
Werchikwur has an additional 1 , probably cerebral. 

Initial g d b 7 and w are changed to 

k t p q and p 
after certain prefixes. 

Among the many distinctive features of grammar and con¬ 
struction arc the following; 

Nouns arc divided into four categories according a.s (hey rep¬ 
resent: male human beings (mh), female human beings (fh), 
animals of both sexes and some inanimate objects (x), the re¬ 
maining inanimate objects (y). 

The principles undeflying the difierentiation of the x and y 
categories cannot at present be fully stated but in general names 
of fruit and wood and articles made of wood an; x. Narfies of 
liquids, plastic and finely divided substances, trees, metals,abstract 
ideas and “immaterial” objects are y. 

The following vary to a greater or less extent, according to the 
category of the noun to which they refer: 
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1. Plural suffixes of nouns (and occasionally adjectives). 

2. Demonstrative pronouns and adjectives. 

3. Third person singular and plural of the finite tenses of verbs. 

Case inflection is effected by the use of suffixes and post¬ 
positions. 

Agglutinative Pronouns arc used as pronominal prefixes 
with certain nouns and verbs. With nouns they indicate the 
possessor, with intransitive verbs the subject, and with transi 
live verbs sometimes the direct, sometimes the indirect object, 
and occasionally the subject. With a large series of verbs they 
arc u.sed as infixes after an initial d. 

Verbs are conjugated by the use of terminal inflections added 
to two bases, present and past, 'flic imperative is founded or 
the past base. 

Transitive and causative verbs arc fornu'd from intransitive 
verljs by prefixing an clement *— a — or *— as —(*— indicates 
the presence of a pronominal prefix). 

Numerals. —The numeral system consists of a series of num¬ 
bers from I to 10. The numbers from 20 to 99 arc based on thi 
numbers .'‘o and 40, to which are added the numbers i to 19 
while 20 and 40 are themselves multiplieil as reciuired by a pre¬ 
ceding number, c./,’., <;5 = 2X40+(10-1-5). 1 element of 2 is 

emphasized; 2, 4, 8, 20 and 40 being all obviously related. Then 
is a special series of forms of the numerals used in counting, as 
inultiiilicators and with certain nouns of measure, etc. 

The numbers r and 3 are also differentiated for li as opposed 
to X and y, and 2 has special forms for h, x and y. 

Vocabulary. —Kxdurling obvious loan words taken chiefly 
from Persian, Shina and Khowar, the vocabulary of Burushaski 
ai <l the whole of its inlleitional .system are, so far as is knowai 
peiulia'- to itself. It would probably 1,/e impossible to i>oint out 
an alien :iniong its pronouns, numerals (except sa’s r.ooo), verbs 
and nouns relating to the common objects of daily life. 

Biin.iocHAi'iiY. — The Linguistic Survey of India (vnl. viii., ii., 
(’alcutia, iwig), liii.s a l)il)li<»Kraphy of woik.s rt-latinn to Burushaski 
and Wi’K liikv\:n ; D. b. B. Lorimer, “A Burusha-^ki Tixt from 
Hunzii” Hiilh'tin oj the School of Oriental Studies, iv. 3, 0)27, pp. 
505 5 u ; 1 . /ai ul)in, “\'('rsliikskoc Naria hie Kandzhulskovo Ya/ika,’’ 
Zitpiski Kollei^ii Vostokovedov, Akadnuii Nauk, ii. pp. 275-364 
i().'7. an important work on VVenhikuar, with a hihlioL'raphy iiwlud 
inij Ru.s,sian autlioiitii'S and document.s. (D. L. R. L.) 

BURY, JOHN BAGNELL (1861-1927). British historian, 
was born Oct. i(», iSdi, and was educated at I'rinity college, Dub¬ 
lin, where he was elected to a fellowship in 1SS5. A fine Greek 
scholar, lu- edited I’inilar's Nemciin and Istinnian Odes; hut hi 
devoted him.self chiefly to the study of history, and was chosen 
profe.ssor of modern history at Dublin in 1893, becoming regius 
professor of Greek in 1898. lie resigni-d both positions in 1902, 
when he was elected regius jirofessor of modern history in the 
university of C'amhridge. His historical work was mainly con¬ 
cerned with the later Roman empire, and his edition of Gibbon’s 
JJt clitic and Tall, with a rnasterl)' introduction and valuable notes 
(iSph-ipoo) is till' .standard text. He also wrote histories of 
77/c Roman Empire, 27 n.c.-/,s’o A.D. (181)3), Greece to the 
l.h'dfl/ of Alexander the Great ( 1900), The Eastern Roman Em~ 
pire, S()2~SPy (n)i2), anil The Later Roman Empire, 

(1923); a Life of St. Patrick (190,5); The Invasion of Europe 
by the Harbarians (192S); etc. He died in Rome June i. 1927. 
Sec the Jiiblioi^raphy, with Memoir hv N. II. Baynes (1929). 
BURY, RICHARD DE: see Ax^ngervyle, Richard. 

BURY. municipal county and parliamentary^ borough, Lanca¬ 
shire. England, on the River Irwell. io( mi. N.W. of Manchester, 
on the L.M.S.R. and the Manchester and Bolton canal. Pop. 
(1938) 59,380. Area 11.5 sq.mi. Bury, of which the name is de¬ 
rived from the Anglo-Saxon hurhg, hirig or byrig (town, castle 
or fortified place), was tlie site of a Saxon station, and an old 
English castle .stood in Castle Croft close to the town. It wa.s a 
member of the Honour of Clilheiaie and a fee of the royal manor 
of Tottington. which soon after the Coniiue.st was held by the 
Lacys. The church of St, Mary is an early foundation, mention of 
a church being made in Domesday. The present building dates 
from 1S7O, 


Under a grant made by Edward IV to Sir Thomas Pilkington, 
fairs are still held on March 5, May 3 and Sept. 18, and a market, 
formerly held under the same grant on Thursday, is now held on 
Saturday. 

The woollen trade was established here through the agency of 
Flemish immigrants in the reign of Edward III, and in Eliza¬ 
beth’s time this industry was of such importance that an aulnc^cr 
was appointed to measure and stamp the woollen cloth. But al¬ 
though the woollen manufacture is still carried on, the cotton 
trade has been gradually superseding it since the early part of the 
18th century. The family of the Kays, the inventors, belonged to 
this place, and Robert Peel’s print-works were established here in 
1770. The cognate industries of calico printing, dyeing and 
bleaching are carried on, and there are iron foundries and ma¬ 
chinery works. Many light industries have been established. 
Kay’s free grammar school was founded in 1726. An important 
business experiment established the well-known Bury Co-o[)erative 
society in 1856. Bury has a technical college and an art galleiy. 

Until 1846 the town was governed by three constables chosen 
annually at the court leet. It was incorporated in 1876, and the 
county borough was created in 188S. The parliamentary borough 
returns one member. 


BURY ST. EDMUNDS, municipal borough, and capital of 
West Suffolk, England, 87 mi. N.E. by N. of London by the 
L N.E. railway. Pop. (1938) 16,890. It is on the River Lark, 
a tributary of the Great Ou.se, in a richly cultivated district. 'I'he 
settlement (Beodricesworth) was one of the royal towns of the 
Sa.xons, and may have occupied the .site of a Roman villa. Sigehert, 
king of the East Angles, founded a monastery here about 633, 
which in 903 became the burial place of King Edmund, who w;is 
slain by the Danes about 870. It owed its early celebrity to the 
reputed miracles performed at the shrine of the martyr king. By 
925 the fame of St. Edmund had spread far and wide, and the name 
of the town was changed to St. Edmund’s Bury. Sweyn. in 1020, 
hax'ing destroyed the older monastery and ejected the secular 
priests, built a Benedictine abbey on its site. King Edmund had 
granted to the abbot and convent 
jurisdiction over the whole town, 
free from all secular services; 
and Canute in 1020 freed it from 
episcopal control. By various 
grants from the abbots, the town 
gradually attained the rank of a 
borough. Henry III., in 1235, 
granted two annual fairs, one in 
the month of December (which 
still survives), the other, the 
great St. Matthew’s fair, which 
was abolished by the Fairs act of 
1871. Another fair was granted 
in 1405. In 1606-07 a charter of 
incorporation was granted, with 
an annual fair in Easter week and 
a market. Further charters date 
from the 17th century. Remains 
of the great abbey include the 
The martyrdom of st. edmund church gate, one of the finest 
Slain by the Danes about A.D. 870, specimens of early Norman archi- 
st. Edmund, the last king of the lecture in England, the western 
East Angles, was buried In the bor- ^ j\ j - j 

ough which now bears his name, In g^xte (Decorated) and ruincd 
A.D. 903 walls. St. Mary’s church has a 

icautifully carved roof and is of 15th century date, while St. 
ames’.s is also Perpendicular. The free grammar school dates 
rom the lime of Edward VI. The old police station, in Cornhill. 
s a fine speximen of a Norman house, now used as the borough 
aiuseum. Bury St. Edmunds formerly had a large woollen trade. 
The agricultural trade is important, cattle and corn markets being 
icld; while there are agricultural implement works. The town 
s governed by a mayor, six aldermen and 18 councillors. Area 
5.7 sxj.ini. For purposes of parliamentary representation it is in- 



.‘luded in the Bur>' St. Edmunds division of the administrative 
:ounty of West Suffolk. 
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BUSBECQ, OGIER GHISLAIN DE (1522-1592), Flem¬ 
ish author, ambassador of the emperor Ferdinand I. at Constan¬ 
tinople, was born at Comines, Flanders, natural son of the lord of 
Busbecq. After serving under Charles V. he entered the service 
of Fertlinand of Austria, king of the Romans, and was sent by 
him to the court of Suleiman the Magnificent in 1555 and again 
in 155b, where he suffered imprisonment and ill-treatment at the 
hands of the Sultan, whose mind had been poisoned against him 
by the French ambassadors. Finally, however, he succeeded in 
framing terms of peace, which were ratified on his return to 
Vienna in 1562. After this he held various posts at the imperial 
court, Ferdinand having succeeded his brother Charles V. as 
emperor. He collected Greek mss. (now in the national library at 
Vienna), coins, Greek inscriptions, and introduced various plants 
into Germany, He also discovered the Monumentum Ancyranum; 
in the Crimea he found a community of (ioths still retaining the 
Gothic customs and languages. 

BiRi.ioOkAPiiY.— Husbecq's Itinera CcnstantinopuUtum et Atnasinniitn 
(.Antwerp r5Si and 1582, Paris 1580 under tlie title A. G. Husbequii 
Lcfiatiouis Titrricae Episfolne IV.) is an important source for the 
history of Turki'y at this time; Eng. trans., by E. .S. Eor.ster (1Q27); 
his Episi(<lar ad Rudolphum II., Imperatoreni a Gallia scriptae 
(la)uvain, lO.^o) rii^cribe the French court. 

BUSBY, RICHARD (1606-95), headmaster of Westminster 
school, was born at Button in Lincolnshire in t6o6. He was edu¬ 
cated at Westminster school and Christ Church, Oxford, where 
he graduated in 162S. He was rewarded in 1030 for his services 
to the Stuart cause with the prebend and rectory of Cudworth, 
with the chapel of Knowle annexed, in Somersetshire. Next year 
he became headmaster of Westminst(!r, a post which he retained 
till his death, at the age of 00. He himself once boasted that 16 
of the bishops who then occupied the bench had been birched with 
his “little rod.” Among the more illustrious ot his pupils may be 
mentioned South, Dryden, Locke, Prior and Bishop Atterbury, 
He wrote and edited many works for the use of his scholars, 
notably his Greek and Latin grammars. He died on April 6, 1695. 

BUSBY, the fur cap, decorated with i)lume and busby-bag, 
which forms part of the full-dress uniform of Hussars and Royal 
Hor.se Artillery. (,SVe ahso Uniforms.) 

BUSCH, MORITZ (1821-1890), German publici.st, was born 
at Dresden. After a visit to the United States (1851-52), de¬ 
scribed in Wanderimgcn zwischen Hudson wid Mississippi (1853), 
he travelled extensively in the East and wrote books on Egypt, 
Greece and Palestine. From 1856 he was employed at Leipzig on 
the (Ircnzbotrn, which, under Gustav Freylag, had become the 
organ of the Nationalist Party, lie was closely connected with 
the Augustenburg Party in Schleswig-Holstein, but after 1866 he 
transferred his services to the Prussian Government, and was 
employed in a scmi-otficial capacity in Hanover. From 1870 
onwards he was one of Bismarck’s press agents, and accompanied 
him during the campaign of 1870-71. In 1878 he published the 
first of his works on Bismarck— Graf Bismarck wid seine Leule, 
wdhrc}id dcs Krie^cs mil Frankrrich, followed by Ncue Taj'cbucli- 
bldtter (1879) nnd Utiscr Rcichskanzicr (1884), chiefly dealing 
with the work in the foreign office in Berlin. Immediately after 
Bi.smarck’s death Busch published the chancellor’s famous petition 
to the emperor William 11 ., dated March 18, 1890, requesting to 
be relieved of ofTice. This was followed by Bismarck nnd scin 
Werk (1898); and, in London and in English, by the famous 
memoirs entitled, Bi.smarck: some Secret Paiges of his History, in 
which were reprinted the whole of the earlier works, with a con¬ 
siderable amount of new matter, passages from the earlier works 
which had been omitted because of the attacks they contained on 
people in high position, records of later conversations, and some 
important letters and documents which had been entrusted to him 
l>y Bismarck. Many passages were of such a nature that it could 
not be safely published in Germany; but in 1899 a far better and 
more complete German edition was published at Leipzig. 

See Ernst Goetz, in Bio^. Jahrhuch (iqoo). 

BUSCH, WILHELM (1832-1908), German caricaturist, 
was born at Wiedcnsahl in Hanover on April 15, 1832, and died 
on Jan. 9, rgoS. .After studying at the academies of Diisscldorf, 
Antwerp and Munich, he joined in 1859 the staff of Fliegende 
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Blatter, the leading German comic paper, and was, together with 
Oberl^der, the founder of modern German caricature. His 
humorous drawings and caricatures are remarkable for the ex¬ 
treme simplicity and expressiveness of his pen-and-ink line, which 
record with a few rapid scrawls the most complicated contortions 
of the body and the most transitory movement. His humorous 
illustrated poems, such as Max und Moritz, Dcr heilige Antonius 
von Padua, Die Fromme Helene, Hans Huckcbcin and Die Erleb- 
nisse Knopps des Junggesellcn, play, in the German nursery, the 
same part that Edward Lear’s nonsense verses do in England. He 
invented the series of comic sketches illustrating a story in 
scenes without words, which have inspired Caran d’Ache and his 
successors. 

See monograph by K. W. Neumann (1Q19). 

BUSCHING, ANTON FRIEDRICH (17 4-1703), Ger¬ 
man geographer, was born at Stadthagen, Schaumburg-Lippe, on 
Sept. 27, 1724; professor of philosophy at Gottingen (1754-57), 
pastor of the German congregation and director of a flourishing 
school at St. Petersburg (1761-65), and from 1706 onwards di¬ 
rector of the Gymnasium zum Grauen Kloster, foumled at Berlin 
by Frederick the Great. By his writings and by his work as a 
teacher he gave a great impulse to education in Germany. He died 
in Berlin on May 28, 1703. Biisching was a prolific writer. His 
magnum opus is the unfinished Ncnc Erdesbeschreibung (8th ed. 
1787-88), continued by Ebeling. This book, whiih laid the 
foundation of modern statistical geograjiliy, was publi.shed in parts 
between 1754 and 1761 (Eng. trans. by Murdoch, 6 vols., i7()2). 
Other important works by Biisching are Grundriss zu eincr His¬ 
toric dvr Philosophie (2 parts, 1772-74); and Beit rage zur Lebens- 
geschichte denku'iirdigen Personen (6 vols., 1783-80). He also 
edited two important geogra{)hical periodicals. 

BUSENBAUM (or Busembaum), HERMANN (1600- 
1668), Jesuit theologian, was born at Nottuln, Wesljihalia. Out 
of his lectures to students at Cologne grew his celebrated book 
Medulla theologiae moralis, facili ac pcrspicua methodo resolvens 
casus conscientiae (1645). The manuar passed through over 200 
editions before 1776. Pierre Lacroix added considerably to its 
bulk, and editions in two folio volumes appeared in both Germany 
(1710-14) and France (1729). In these sections on murder and 
especially on regicide were much amplified, and in connection 
with Damien’s attempt on the life of Louis XV. the hook was 
severely handled by the parlement of Paris. .At Toulouse in 1757, 
though the offending sections were repudiated by the heads of 
the Jesuit colleges, the Medulla was {luhlidy burrual, and the 
episode undoubtedly led the way to the due de Choiseul's attack 
on the Society of Jesus. Busenbaum also wrote a hook on the 
ascetic life, Lilium inter spinas. He became rector of the Jesuit 
college at Hildesheim and then at M'inster, where he died on Jan. 
31 1O68. 

BjBi.iooRArny.—Modern editions of thi' Medulla theologiae ('four- 
nay, 184K and i«7()) ; another edition with eoiimientary !)>■ Hallerini 
and Palmieri (1893-94). 

BUSH, (i) A word common to many Eiiroiie.in languages, 
meaning (cf. the Ger. Busch, Fr. hois, Ital. bosco, and the mediae¬ 
val Lat. boscus) a shrub or group of .shrubs, esireeially of those 
plants who.se hranche.s grow low and thick. Collectively “the 
hu.sh” is used in British colonies, particularly in Australasia and 
South Africa, for the tract of country covered with brushwood 
not yet cleared for cultivation. From the custom of hanging a 
bush as a sign outside a tavern comes the proverb “(>>od wine 
needs no bush.” 

(2) From a Teutonic word meaning “a box” {cf. the Ger. 
Rad-biichse, a wheel box, and the termination of “blunderbu.ss” 
and “arquebus”; the derivation from the Fr. bouchc, a mouth, is 
not correct); a lining frequently in.scrted in the bearings of 
machinery. When a shaft and the bearing in which it rotates are 
made of the same metal the two surfaces arc' in certain cases apt 
to “seize” and abrade each other. To prevent this, hushes of some 
dissimilar metal are employed, thus a shaft of mild steel or 
wrought iron may be made to run in hard cast steel, cast iron, 
bronze or Babbitt metal. The last, having a low melting point, 
may be cast about the shaft for which it is to form a bearing. 
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BUSHEL, a dry measure of cap.acily, containing 8 gallons or 
4 peeks (from O.Fr. boissicl, cf. med. Lat. bustelhis, busellus. 
a little box). It has been in use for measuring com, potatoes, 
etc., from a very early date, the value varying locally and with the 
article m(;asurcd. The “imperial bushel,” legally established in 
Great Britain in 1826, contains 2,218 ig2 cu.in., or 8oIb. of dis¬ 
tilled water, determined at 62® F, with the barometer at 3oin. 
I^reviou.sly, the standard bushel used was known as the “Win¬ 
chester bushel.” 50 named from the standard being kept in the 
town hall at Winchester; it contained 2,15042 cu.in. This stand¬ 
ard i.s the basis of the bushel used in the United States and 
Canada; but other “bu.shels” for u.se in connection with certain 
commodities have l)een legalized in different states. 

BUSHIDO, the unwritten code of laws governing the lives 
of the nobles of Japan, equivalent to the EurojK*an chivalry. Its 
maxims have lieen orally handed down, together with a vast ac¬ 
cumulation of traditional etiquette, the result of centuries of 
feudalism. Its inception is associated with the uprise of feudal 
instit lit ion.s under Yoritomo, the first of the Shoguns, late in the 
century, but biishido in an undeveloped form existed before 
them. The word is originally ('hinese and was imixirted into 
Japan with the rudiments of thi^ “military-knight-deportment” 
which if represents. Sec Inazo Nitobe, Bushido: The Soul of 
Japan (1905); also Japan: Defense. 

BUSHIRE. the chief port of Iran, near the head of the 
Per.sian gulf (^28® 59' N. and 50° 49' E.), is situated on the 
northern part of a peninsula which nowhere exceeds 40 ft. in 
elevation. Bu.shire is the headquarters of the Iranian adminis¬ 
trative divi.sion known as “The Gulf Ports,” forming part of the 
province of Ears and Southern Ports, and as such i.s the resi¬ 
dence of the governor of the divi.sion and of a director of Iranian 
customs. It is likewise the headquarters of a British consul- 
general. The population of the town is about 40,000 and of the 
w'hole peninsula Oo.ooo; tlie natives are more Arab in blood than 
Persian and are oi'cupied mainly in .seafaring, trade and, to a les.ser 
extent, agriculture. The town is [loorly built hut the bazaars arc 
fairly extcn.sivc. 1'he ordinary water supfily is not good, being 
slightly brackish, but a limited supply of drinking water is now 
obtainable from a condensing jilanf erected by the British author¬ 
ities at Rishire. There is a quarantine station on the small island 
of Abbasek on the north side of the inner harbour, but apart from 
occa.sional outbreaks of plague the town is comparatively health- 
I'ul although the extreme heat and humidity combined make the 
summer months almost unbearable. 

Bushirc has an outer and an inner anchorage; the former dis¬ 
tant about 45 mi. from the landing stage, is open to the winds; 
but the latter, or so-called harbour of Khnr Dcira, is a channel 
from 5 \ to 5 lables wide and 31 fathoms deep, extending for 
1miles. Being the terminu.s of an im[)(.)rtant trade route to 
Shiraz, l.sfahan and Tehran, Bushire i.s a bu.sy place of direct 
trade* with Basra. India, Great Britain, Egypt and various Euro¬ 
pean ports, The articles of export are ihietly opium, woollen car¬ 
pets, dates and nuts, hides, drugs, gum. raw cotton, wool and 
eeri'als. The total trade in i()4[-42 amounted to 31.164 tons, of 
which 17,813 tons were imports, a more than 60% reduction of 
the figures of 1925-26 due largely to war conditions. Vessels of 
the British India Steam Navigation company’s fast mail service 
between Bombay and Basra call weekly and the ships of other 
companies utcasionally. There arc cables to Fao, Han jam and 
Jask and a wireless station. Tehran is ca.sily reached in four 
days by motorcar. 

Bu.shire has arisen only in comparatively modem times—^at the 
exi>cnse of older sites. Its forerunner wa.s Rishire, which had a 
very ancient history and, even until comparatively modern times, 
it wa.s a busy maritime town, of 2,000 hou.ses, in the i6th century. 
Portuguese map.s of the itith and I'lh centuries show it as the 
chief emporium of th<‘ Persian coast. But Rishire gradually de¬ 
clined as Bu.shire arose and became the quariy which supplied the 
material for (he greater p.irt of Bushire. The foundations of the 
modern town were laid by Nadir Shah who in 1736 de.stined it 
to be the base for his Persian navy I’hough his .scheme came to 
naught, his interest in the town had the effect of concentrating the 


trade of the Persian gulf there, more and more, so that Bandar 
Abbas lost its commercial supremacy. The British East India 
company finally transferred their trading activities in Persia from 
Bandar Abbas to Bushire in 1759 and since then Bushire has be¬ 
come increasingly important. 

During the war with Persia (1856-57) Bushire surrendered to 
a British force and remained in British occupation for some 
months. Again in Aug. 1915, during World War I, the peninsula 
Avas occupied for a short time by British troops. 

See G. N. Curzon, Persia and the Persian QtKstion (1892) ; A. T. 
Wil.son, The Persian Gulf, An Historical Sketch (1928). 

BUSHMAN LANGUAGES. The Bushmen of S. Africa 
(sec Africa; Anthropology and Ethnology: South Africa) are di¬ 
vided into many tribal groups, with different languages or dialects, 
which are all so clearly related that they must be regarded as be¬ 
longing to the sanie language family. Because of variations in pho¬ 
netics, grainmatiial structure and vocabulary they are generally 
classified into three main groups, the Southern, Northern .lud 
Central Groups, according to their relative geographical distri¬ 
bution. The Southern Grou{>' occurs mainly in the central and 
western districts of the region roughly S. of the Tropic of Capri¬ 
corn. It iiuludcs (he languages of .seven tribes, six of which are 
still in existence, though much broken up, while the .seventh is 
now extinct. Of these tribes, by far the best known, both ethno- 
logically and linguistically, is the \xain-ka IK'e (commonly called 
Kham) in the north-west of (he Caiie Province. The Northern 
Group is found chiefly in South We.st Africa anti Angola, and in¬ 
cludes three large well-known tribes—the \\kau\\ni (or Auen), 
the /A'^u {Kung) and the IIei-!Kum (Heikum )—together with 
several smaller ones. The Central Group comprises more than a 
dozen tribes whose territory forms a sort of wedge between the 
Southern and Northern Groups, and who are met with mainly in 
the Central and Northern Kalahari desert. The two best known 
of these are the fJicchwore (Mnsarwa) of the Tati District of S. 
Rhode.sia and thi.* Naron or laikwe close to the S.W. border of 
Bechuanaland Protectorate. 

The Hottentot languages are on the whole strongly akin to 
Iho.se of the Bushmen, but at the same time differ from them in 
certain features which show an affinity with the Hamitic lan¬ 
guages. They have therefore generally been looked upon as 
Hamitic languages which have been greatly modified by Bush¬ 
man intluence. Fundamentally, however, the Hottentot languages 
have far more in common with the Bushman than with the Ham¬ 
itic languages, and must accordingly be included in the .same 
language family, of which they constitute a fourth distinct group.- 
Four Hottentot languages have been differentiated: Nama, still 
spoken by the Naman in South West Africa and by their neigh¬ 
bours the Bergdania, a negro people whom they have subjugated; 
IKora, almost extinct, spoken between the Vaal and Caledon 
Rivers, and along the Orange River towards Namaqualand; the 
original Cape Hottentot, now quite extinct; anti JCotm of the 
F^astern Province of the Cape, also e.xtinct. 

Phonetics^.—Elxcept in the ca.se of Kung and Nama no 
detailed studies have been made of the phonetic systems of Bush¬ 
man or Hottentot languages. Certain characteristic features are 
readily observable, however. Diphthongs and nasalization of 
vowels are of frequent occurrence; while all the languages 
abound in dick sounds and ejectives (consonants produced with 
simultaneous closure of the glottis), as well as in alveolar and 
velar consonants. In none of them do the lahio-dentals f and v or 
:hc semi-vowel I occur. The famous “clicks” (q.v.) are in reality 
implosive consonants produced by rarefying the air between 

’Detailed lists of the Bushman tribe.s and their distribution are given 
by Miss D. F. Block, “The Distribution of Bu.shman Language.s in S. 
Africa,” in Festschrift Meinhof (1927), pp. ^5-64; and I. Schapera, 
“The Tribal Divisions of the Bushmen,” Man, vol. xxvii. (1927), pp. 
>8-73. 

^’D. F. Block, Comparative Vocabularies of the Bushman Languages 
ms.); I. Schapera, “The Relationship between the Bushmen and the 
Hottentot.s,” S. Afr. Journal oj Science, vol. xxiii. (1926), )>p. S55 ff. 

^C. M. Dokc, "The Phonetics of the Language of the Chu Bush¬ 
men,” Bantu Studies, vol. 11 . No. 3 (1925) pp. 129-165; C. Meinhof, 
^.ehrhurh der Nama-sprache (1909) pp. 1-44. 
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some outer closure \ot point of tongue articulation) and an 
inner closure formed either at the velum or the glottis, and then 
releasing the outer closure so that the air is sucked in. The posi- 
ti(jn of the outer closure varies with the different types of click. 
Four different positional types of click are used in all the lan¬ 
guages—dental, alveolar, palato-alveolar (.sometimes called cere¬ 
bral), and lateral—each of which may be pronounced unvoiced, 
voiced or nasal, and in various combinations with other conso¬ 
nants. The same four types of click are also found in Sandmoc, a 
language si’)oken in Tanganyika, which has other marked re¬ 
semblances to the Bushman-Hottenlol family (v. Sandawe). In 
(he Southern Bu.shman Group there is further a bilabial un¬ 
voiced velaric click, not met with elsewhere, while Kun^ also has 
a fifth type of elii k, the retroflex. 

1'he grouping of sounds and the character of the syllable fol¬ 
low the same {)rinciples throughout. Syllables generally end in 
vowels or syllabic nasals, .single vowels, diphthongs and nasal 
clicks alone often forming complete syllables and whole words. 
Very many syllables commence with a click, and their (juick .suc¬ 
cession in speech is an outstanding feature of all the languages. 

In all the languages the variation of the musical jntch of the 
syllable is also a most important feature. Many words, phoneti¬ 
cally alike, but bearing different meanings, are differentiated tonic- 
ally, the (one distinction being their only distinguishing feature in 
speech. Five species of tone are employed—high level, jnid level, 
low Irvel, falling and rising. 

Grammatical Processes.—Grammatical categorie.s and syn¬ 
tactic relationships are expressed in various ways, some common 
to all the languages, others found in only a few of them. The 
radical elements of words are to a viTy large extent monosyllabic, 
and any additional elements can usually he shown to have a 
functional significance. All the languages arc characleri7.ed by 
the total absence of prefixes and by a jiaucily of infixes. The 
chief modification of the actual form of the root itself to cxpre.ss 
new denotative concepts lies in the employment of suffixes. Ac¬ 
tive suffixes are employed in all the languages with substantives 
and verbs, as well as in other parts of spe{tch. In substantives 
they indicate such concepts a.s plurality, diminution, sex (in Nania 
and Naron only), and negation; while in verbs they denote dura¬ 
tion, mood, reflection, reciprocation, etc. It is only in exceptional 
ca.ses (as in Khcim and Hiechware) that they are used for tense 
This extensive use of suffixes is one of the most characteristic 
features of these languages, and the numfier of different sufhxes 
and of the uses to which they are put is extremely great. 

Reduplication of the root of a word is of freejuent occurrence. 
A.S an active grammatical process its use is most marked in the 
Southern Group of languages, especially in Kfiam, where it is the 
principal means of forming the jilural of substantives and is only 
u.sed with verbs to denote cau.cality or to give them a transitive 
meaning. In the Northern, Central and Hottentot languages its 
chief function is to give the verb a causative significance; it is 
hardly ever used for forming the plural. In all the languages, 
however, many words occur in a reduplicated form where no 
apparent significance attaches to the reduplication. 

Composition (the uniting into a single word of two different 
roots) is also common. Its most usual form of occurrence is verb 
plus verb, the function of the second verbal root being to modify 
the meaning of the first in some way, usually to indicate some sort 
of direction. 

The extensive use of particles is another characteristic feature. 
They are used mainly to modify the significance of the verbal 
root, and two classes may be distinguished, according to their 
mode of occurrence and function. The verbal root is as a rule 
unaltered, save when, as already mentioned, suffixes are added to 
denote duration, mood, reciprocation, etc. Tense, however, is 
generally denoted by particles which precede the verbal root and 
which can never be used alone—^they always precede the root of 
the verb and their function always is to indicate tense. Particles 
of the second cla.ss always follow the words whose significance 
they qualify. Their main function is to indicate direction. As a 
mechanism particles are frequently employed, and much of the 
difl&culty in translating these languages is created by them. 
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Word order as a grammatical process is more marked in some 
languages than in others. In (he Southern anti Northern Groups, 
and to some extent in Hiechware, where, e.g., there i^ no formal 
distinction between substantives and verbs or between cases, word 
order is of great importance in the structure of the sentence. In 
Naron and Nanta, where there is such a distinctioti, the order of 
words is in no way rigid. 

Grammatical Categories. —Distinction of sex is formally 
recognized and expressed only in Naina and Naron, where. thiTe 
are three grammatical genders, masculine, feminine and common, 
with different suffix endings, in the other languages, when such 
a distinction is desired, it is effected by qualifying the substantive 
with the words for “man” or “woman.” In most of the languages 
there is also a classification of objects according to quality or 
size, substantives denoting objects which are large, strong, wide, 
etc., falling into one class, while tho.se denoting small, weak or 
thin objects fall into another. In Nama and Naron this distinc¬ 
tion is expressed by means of the suffixes indicating gender, the 
first class taking the masculine, the second the feminiiK!, ending. 
In the other languages the words for “man” and “woman” re- 
.spectively arc used with the same significance. I'he princijile is 
(he same in both cases, although the mechanism for indicating it 
differs. 

The diminutive is always formed by the addition to the sub¬ 
stantive of a sjrecial suffix or, in certain languages, of a word 
meaning “child.” Plurality is indicated in all the languages ex¬ 
cept Kham by the use of special suffixes; in Kham, suffixes are not 
unknown, but the most usual process is redui)iication. In all the 
languages two numbers (singular and plural) arc recognized; 
Natna and Naron arc exceptional in having also a dual number. 
Three classes of persons are recognized in all (he languages, but 
in Kham and Nama there are both inclusive and exclusive forms 
of the first person plural, while in Hiechware there is a slightly 
different di.stinction, an exclusive form being used to denote men 
only, and an inclusive form to denote l)0Lh men and women. The 
other languages have apparently no such differentiation. 

The genitive relationship is expressed by opposition, the pos¬ 
sessor invariably preceding the po.s5es.sed; in the Southern (iroup, 
in Naron and in Nama contu'cting particles arc used, eisewhe-re 
they are not. The position of the adjective varic's—in Kham it 
follows, in Central and Northern liushnmn it precedes, the sub¬ 
stantive; but it never alters in form to corn'.spond with the num¬ 
ber of (he sub.stantive it cjualifics. In Nama two u.sages are 
found. In one the adjective, as in the Central and Northern 
Groups, precedes the sul)stantive and does not alter in form to 
correspond with it in number or sex. In the other it follows the 
substantive, and then takes the corresponding ending.s for num¬ 
ber and sex. Demonstrative pronouns and ailjcclives as a rule 
precede the substantives they qualify, although in Nama the 
demonstrative adjective may also follow the .substantive, in which 
case it takes the corresponding endings for number and s<-x. 

Ten.se is formed chiefly by the use of auxiliary partic les which 
precede the verb. The verbal root as a rule js unmodified; but in 
both Kham and Nama there are also a few vcTbal suffixes of 
tense, w'hile in Hiechware there is what ap])ears to be a distinction 
between incomplete and completed action, indicated by ilie addi¬ 
tion of a suffix to the verb in the latter ca.se. Negation is ex¬ 
pressed by the use of a special auxiliary word in all the languages. 
Direction is intiicaled in both Nama and Kham by the compound¬ 
ing of verbal roots, the second element of the compound verb 
modifying the meaning of the first. 

The copula is distinguished from the adjective by word order, 
which is invariably: substantive, auxiliaries, attribute. The .same 
order of words is found in the relation of sultject and predicate. 
The accusative case is in all the Bushman languages determined 
chiefly by its position after the verb; in Nama, however, there is 
a special suffix ending for this case. The vocative is expressed by 
the addition of a suffix to the substantive. The jjas.sive voice is 
not indicated in the Southern and Northern Groups; in Hicch- 
ware and Nama it is formed by the addition of a suffix to the 
verbal root. Reciprocity is in Kung and Nania expressed by the 
use of a special suffix added to the verbal root. Finally, an 
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important feature in all the languages is that there is never any 
moditication of the vert)al root to eorresporifl with the number 
and person of the subjed, i<\, there is no (onjugation. 

Numerals. —The numeral systems vary somewhat. That of 
the Southern Oroup i.s essentially binary in principle. The lan¬ 
guages of thi.s grouj) have words for numbers up to three, but arc- 
more a[)t to speak of “two and one" than “three.” For anything 
alxive three they generally make use of the word “many.” Rut 
in some eases such formations are found as 4-“2 2, 5—2 2 i, and 
so on up to 10. In the Northern and Central Grou[)s the same 
sort of system is found, in but occasionally modifica¬ 

tions occur suggestive of a f|uin:try system, 'rhus in Naron the 
w'ords for “four” mean “two lingers and two fingers,” but “five”-^ 
“hand” (occasionally, however, “j 2 1 lingers”), “si.x”—“one hand 
and one,” “ten” “both hands,” “fifteen”- “both hands, one 
foot”; and the same system oi curs in Aurn. In the Flottentot lan¬ 
guages. on the other hand, there i.s a fully developed decimal sys¬ 
tem, with sefiarate words for the numbers from one to ten, from 
whi( h all terms for higher numlier are derived. Thus “twenty” — 
“two tens,” “thirty” “three tens” etc., while “one hundred”-^= 
“large ten,” and “one thousand” “full ten.” 

Vocabulary. —'I’lie vocaliularies of I he.se languages are ncce.s- 
sarily very restrii ted along certain lines Terms for abstract 
ideas are rare, and terms are of course lacking to indicate the 
many things not connected with the mode of life of the jieople. 
Hut in terms dealing with celd lore, wild animals and birds, trees, 
herbs .and roots, the chase and all the wealth of de.scription which 
that entails, the hinguages are rich. A compari.son of the vocabu¬ 
laries of the rlifterent languages shows that they have many words 
in common, and that even NdWd shares a very large number of 
roots with one or other of the Bushman languages. Its greatest 
resemblances are with Naron and /Ihrlnaarc, but many of its 
words occur in other Bushman languages also, sometimes in one, 
some-times in .-mother, even in the language spoken by the Lake 
('hrissie Bushmen of the Eastern Transvaal. There are many 
words in Noma which cannot be found in any of the- othc-r lan¬ 
guages, just as there are words in A'/cr/g or Kliam which are pecu¬ 
liar to these languages. I-’reciuently synonyms are found In Nama 
of which one word is also found in the Bushman languages, while 
another is not. If the languages arc arranged according to similar¬ 
ity of roots the C'eiitral Group shows most afl'mity with Nama, the 
Ncjrthern Group has less resemblance and the Southern Group 
still less. There is, however, no sharp division. The lan¬ 
guages of the Kahia Masarwa and the \nu\\(':n both of which 
belong to the Soutlic-rn Group, have more in common with the 
Northern Group than has Khani, and Ilicchwarr is a definite link 
belwc-en the Northc-rn Group and Naroti, which again is a step 
nearer Nama. 

HufMoOKAi’nV.—VV. Plancrt, “t'hcr dir .Sprachc- dcr Hottenfottrn und 
Bus( limainu-r," Mitt. Si-m. Orient. Spr. (Berlin), vol. viii. (1905). 
Al)t i, pp. lO.p-iyC) (conif’ar.itivc grammar; bil)l.) ; W. H. I. Hleek 
and 1 . (' I.lovd, Speeitnens of finshman Folklore inv'aluable 

C()1U'( lion of Khani text--) ; S. S. llornan, ‘‘'Fhe Tati Bushmen (Ma.sar- 
was) and their Language,” J. Roy. Anthr. Inst., vol. xlvii. (1Q17) pp. 
.C7 U2 (llieihware grammar ami vocahulury) ; II. Vrdder, “Gram- 
mat ik der Busrhmatisprailie der 'Ku-Busclimanncr,” Zeils. f. Kol-Spr., 
vol i. Cioio). [ip. 5-:4, io(>-ji7; K. Meinhol, Lrhrburh der Nama- 
Sprtuhe (cQOo; standard work, bibl.) ; W. I’lanert, “Die Sehnalz- 
sprachen.” Ihhliotheca Afrieatui, vol. ii. (1Q27) pp. 206-^15 (recent 
bibl ). See also works of D. E. Bleek and 1 . Schapera referred to in 
the footnotes. (I.S.) 

BUSHMASTER (A achesis mutm), one of the large.st mem¬ 
bers of the pit vijier family, reaching a length of 11 ft. It in¬ 
habits the Amazon region and is extremely venomous, with very 
large fangs 'I'lie tail terminates in a spine wliich makes a rustling 
sound as the snake moves. The bushmaster and the cliamond- 
b.ick rattlesnake of the southern United States arc the largest 
.American poisonous snakes. 

See C. Darwin. IOvage of the lieaule (1845): II. W. Bate.s, A 
Naturalist on the River Amazons (1S84); E. G, Boulcngcr, Reptiles 
and lialraehians (1914). 

BUSHMEN. The Kalahari desert and northern neighbour¬ 
hood (south-west Africa) are the i)resent habitats of nomad hunt¬ 
ers and food gatherers, the Khuai or San groups known as Bush¬ 


men. The average height of the men of the southern, central and 
western groups is about 5ft. but in the North and East where 
intcr-marriage and admixture with Bantu-si>eaking peoples have 
occurred, men are found occasionally of 6ft. height. The skin is 
yellow to olive. Sleaiopygia (f/.v.) is common among the womc-n, 
the head is small and Hat, while the nose is very broad, the cheek- 
bcjnes are prominent and the forehead bulging. The hair is .short, 
rolled up into small knots and distributed like peppercorns. The 
ears frequently have no lobe and the eyes are narrow and often 
slightly oblique. 

Social Organization. —The family consi.sts of a man and his 
wife or wives and their dependent children. The unit is the small 
hunting band (patrilineal), w-ithin which marriage is forbidden. In 
some cases marriage is matrilocal until a child is born when the 
wife and husband join his patrilineal group. There are no chiefs 
but social matters arc managed by the elders. 

Religion. —The moon is worshipped and as the hunting group 
breaks u[) into family groups during the; dry season, the main relig¬ 
ious rites fall within the rainy season when the families mass 
together and form the group, each group having definite territor¬ 
ies. In Bushmen folk lore the praying mantis plays a large part. 

The Bushman formerly extended over the greater part of .South 
.Africa and evidence is accumulating to show that in the north and 
east of .Africa Bushman peo[)les once existed. 

See G. M. Thcal. The Yelhnv and Dark-skinned People of Sonlh 
Ajriiii ( kjio ); also Aikka, .iilthi apology and Ft loodo . 

BUSHNELL, HORACE (iSoa-rT). U.S. theologian. w;is 
born in the village of Bantam, township of Litchfield. Conn., April 
14, 1802. He graduated from Yale in 1827, was associate editor 
of the New A'ork Journal of Commerce in 182.8-29, and in 1829 
beiarne a tutor at A'ale. Here he at first took uii the study of law, 
but in 1851 entered the theological department of Vale college, 
and in 1835 w;is ordained pastor of the North Congregational 
church in Hartford, Conn., where he remained until 1S59, when 
on ai count of long-continued ill-health he resigned his pastorate. 
Thereafter he had no settled charge, bul, unlil his death at Hart¬ 
ford, Feb. 17, 1876, he preached occasion:il!>' and was diligently 
(‘in[)loyed as an author. While in California in 1856, for tlie 
restoration of his health, he look an active interest in the organ¬ 
ization, at Oakland, of the College of California (chartered in 
1855 and merged in the University of California in 1869), the 
presidency of which he declined. As a preacher, Dr. Bushnell 
was a man of remarkable power. Not a dramatic orator, he was 
in high degree original, thoughtful and impressive in the pulpit. 
Four of his books were of jiarticular imiiortance: Christian Nur¬ 
ture (1847). in which he opposed revivalism and “effectively 
turned the current of Christian thouglit tow.ird the young”; 
Nature and the Supernatural (1858), in whiOi he discussed 
niirade.s and endeavoured to “lift the natural into the super¬ 
natural” by emphasizing the supcrn.atiiralncss of man; The \’i- 
carious Sacrifice (1866), in which he contended for what h.as 
come to be known as the “moral view” of the atonement in dis¬ 
tinction from the “governmental” and the “penal” or “satis¬ 
faction” theories; and God in Christ (1849), in which he ex¬ 
pressed, it was charged, heretical views as to the Trinity, holding, 
among other things, (hat the Godhead is “instrumentally three— 
three simply as related to our finite a{iprehcnsion. and the com¬ 
munication of (iod's incommunicable nature.” .Atlempts were 
made to bring him to trial, but they were unsuccessful, and in 
1852 his church unanimously withdrew from the local “consocia¬ 
tion.” thus removing any possiliility of further ;iction against him. 
To his critics Bushnell formally replied by writing Christ in 
Tluu>h>^y (1851), in which he employed the important argument 
that spiritual facts can be expressed only in approximate and 
poetical language, and concluded that an adequate dogmatic 
theology cannot exist. That he did not den> the divinity of Christ 
he proved in 77/r Character of Jesus, Forhiddiny, His Possible 
Classification unth Mcfi (1861). He also published Serjuons for 
the New Life (1858); Christ and IIis Salvation (1S64); Work 
and Play (1S64); Moral Uses of Dark Thitters (186S); WometTs 
Suffratfc, the Reform against Nature (1869); Sermons on Living 
Subjects (1872) and Forgiveness and Law (1874). Ur. Bushnell 
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was greatly interested in Hartford, and was the chief aj;en( in I followed, 
procuring the e.stablishment of the public park named in his 


honour by that city. 

An edition of Dr. Bushncll’s works, in eleven volumes, ajiiieared in 
1876-81 ; and a further volume, gathered from his uni)ul)lished papers. 

The Spirit in Man: Sermons and Selections, in 1900 New editions 
of his Nature and Supermitural, Sermons for the Neso Life, and Work 
and Tla\, were published the same year. See Mrs. M. H. Cheney’s 
Life and Letters oj Horace Bushnell (1S80; new edition, loo^) ; Dr. 
'I'heodore T. Munger’s Horace Bushnell, Preacher and Theolot^ian 
( 1899), and a .series of papers in the Minutes oj the General Association 
oi Connecticut (Hartford, 1902). A full bihliograph.\, l)y Henry Bar¬ 
rett Learned, is appended to Dr. Bushnell’s Spirit in Man. 

BUSHRANGERS, the name given to the Australian brig¬ 
ands (at first escaped convicts) who, in the early igth century, 
look refuge in the “bush" and, supporting themselves by plunder, 
terrori/e(i the scattered inhabitants. Their activities were checked 
l)y the Bushranging Act, passed in New South Wales in 1830 (re¬ 
newed 1884). Later the gold discoveries made highway robbery 
a profitable enterprise, and a recrudescence of bushranging took 
])lace in the middle of the century; nor was it fmally stamped out 
till the annihilation of the Kelly gang in 1S70. (.See Kri.ly, 
Edward. ) 

See F. .'\. Hare, The Last of the Bushrangers (1892) ; G. F. Boxall, 
Atidralian Bushrangers (^rd ed., 1908). 

BUSH-WREN, the name given to a family of birds (Acan- 
thisittidae) confined to the highland forests of New Zealand 
'I'liere are four species of these tiny, wren-like forms, related to 
the tvrant flycatchers (.see Fi.ycatchkk ). 

BUSINESS CODES, a term applied to principles or stand¬ 
ards of fair and ethical practice agreed uiion by particular groups 
engaged in the sale or exchange of goods or .services. The busine.ss 
w'orld, esjiet ially in America, because of rapid extension there, has. 
since about 1910, given them increasing attention; and this is in 
keeping with the history of commercial law. Thus the old law 
merchant, antedating and embodying a very important part of com¬ 
mon law governing mercantile transactions, arose during the great 
European fairs of the middle ages. The city law's were Imnpo- 
rarily susjiended and a .special uniN’ersal (ode called “law mer¬ 
chant" used, w'hich, during succeeding centuries, crystallized into 
modern mercantile law comprising negotiable instruments, part¬ 
nership, trademarks, etc. 

Development.—A similar evolution is now going on apace, 
particularly in America, where the .conditions have given ri.se to 
similar situations that led up to the formation, during the fair 
days, of the code law merthant, namely, (i) inade<juacy of exist¬ 
ing law'. (2) confusion and misunderstanding, f^) impediment to 
(Flick and fair trading, (4) abu.se and di.shonesty, (5) outcry and 
lirotest, (()) banding together of honest merchants for protection, 
(7) crude codification of the general con.sensus of opinion and fair 
practice, (8) efforts at enforcement. (9) refinement and general 
accefit.ance of code, (10) crystallization into law. American and 
English courts have alw’ays recognized that merchants’ customs 
or codes—if they were nearly universally known and long e.stab- 
lished, and if transactiohs were made with knowledge of their ex- 
isteiue—were an integral part of law merchant, which is now itself 
a part of common law; hence the incrcasinfi^activity in .setting up 
(odes in America is significant, for it presages a modernization of 
mercantile law and custom to lit our “machine age” and large- 
scale commerce. It is adapting commercial ethics and practice to 
preseni-day needs, hastening emergence from pioneering chaos, 
and achieving in the United States a socialization of the sharp 
individualism w'hich was inevitable in a period of extremely rapid 
advance. Quite markedly, this took place during the 192(^-39 de¬ 
pression, the “New Deal" under Roosevelt attempting (admittedly 
too rapidly) to imiirove the standards and codes under w'hich 
business operates. 

Self-government.—Somewhat like law merchant, the first 
.‘^fage of present day business codes was styled “self-government" or 
“self-discipline" in business, administered by business itself. In 
this stage the professions set up, through their associations, codes 
of itemized practice standards, using group pressure and moral 
suasion. As has always proved to be the case, self-discipline 
of business could not accomplish firm enough control, and law 


Self-government in business, howc'ver, had a long, fair trial in 
America between 1911 and 1934. Id 1911 the advertising clubs of 
America began a self-disciplining code movement to curb mi.s- 
statement in advertising, a “Vigilance Committee" to secure volun¬ 
tary code enforcement going into action in New York city in 191: 
and nationally in 1913. This first code development in business 
aro.se, significantly, from the professional spirit in .‘\meric;m 
business, following (he examples of the medital and leg.ii profes¬ 
sions and (heir “codes of ethics.” Thus iirofession.il men in busi¬ 
ness acfiuired a social perspective, an etliical consciiiusiiess .sep¬ 
arate from the narrower interests of their own commodity line. 
Other business profe.ssions. such as purchasing agents and credit 
men. followed with codes, to eornhal long-standing purdiasing 
agent bribes, fake bankruptcy conditions, and other trade evils 
and mal])ractices. 

Trade associations, .serving specific commodity lines, also be¬ 
gan about 1920 to develop a social consciousness concerning their 
line of goods; a collective appreciation of the problems of their 
industry as a whole. They began a career of 15 yiairs of attcmiiled 
self-government by codes, going through four distinct jihases. 
(r) formulation of vague, idealistic, .and very general code items; 
(2) more precise and exact phrasing of codes, and e.xtension of 
the code items to more detail; (3) efforts to j)ul “teeth” into 
the codes and to attach some form of iiemilty or loss of prestige 
or membership to persistent code violators; (4) disillusionment 
with all voluntary efforts at code cnforci'incnt, Highly organized, 
small membership a.ssoeiations succeeded with their codes, but the 
I)roader trade associations of wide-flung, highly competitive in¬ 
dustries were usually unsuccessful in code making and code en¬ 
forcement. C'onsiderable progress, however, was made ; but it w.is 
f.iirly widely agreed that code enforcemi-nt without the aid of 
government was. in all but a few industries, impractical, due to a 
2 to io(f “fringe" of non-eo-opcT.itors, As a result business 
opinion underwent a change; there was a more receptive attitude 
(about 1 •).?()) toward the U.se of the arm of government to give 
authority to codes. 

Federal Trade Commission Aid. —This IxkIn' ( we I i di rai. 
Tradr UoMMis.sioN, Thk) organized in 1914, had not been re¬ 
ceived with marked favour by business men but now w.a.s turned 
to, after some successful efforts, such as (hose of the business 
.Standards Council, which had undertaken for trade associaticnis 
an effort to secure more effective, uniform legi.slation, State and 
national, (0 curb the worst t>’pe of business offenders. What was 
sought through the FIX' w'as the federal authority in helping to 
enforce the codes already adopted by trade associations. A plan 
was formulated which has worked effectively, to make the trade 
.association codes law, through FTt.' “trade jiractice conferences," 
An industry's trade association code, after accc'plance by the FIT", 
was adopted as the “law merc hant" of that industry, enfon e.ibh- 
on all in the industry, outside as well as inside.' the a.ssociation 
membership (review'.able of course by the courts). The F'l'C meth¬ 
od (following investigation of coin[)laints ) consists of “cease; and 
desist" orders or “stipulations" issued against the offender, and 
hearings held. The plan proved popular in tin* ’20s and gradually 
more and more industries .set up FTC administered code>, as busi¬ 
ness concluded that (in all but a relatively few cases) it could not 
regulate industry with codes without Federal authority. 

The “NRA” Code Failure. —Encouraged in the idea by bu.si- 
nc'ss itself, the New Deal in 1933 seized ujmn the accredited code 
device as one which might (juickly help to lift business out of the 
depression doldrums. A gigantic project w'as cemcei',ed (National 
Industrial Recovery Act, later called NR.\) w'hicli was to set wage 
mininiums and hours of labour, as well as \mi into fully legal form 
and admini.stered in co-operation with inciusiry, very comi)rchen- 
sivc industry codes of fair trade practice for the entire busine.ss 
world; the anti-trust law's being susijended for the purpose of 
facilitating the plan. There followed a remarkably stormy, pro¬ 
tracted period of conferences by industries to settle upon such 
ccxles, which when approved by the President were to become 
mandatory. Confusion, over-lapping, and critici.sni .soon developed 
and a pandemonium of opposition and uncertainty, resulting from 
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tli(' fact tliat there aiipi ared to !)<■ invoivt-d in the codes price set- 
liriK, centralized control of production, (otiflicts between interstate 
and intrastate trade, and other factors not oriijinally contemplated. 
Some (jf tlie.se rai-.c-d the tiueslion of ionstitulionality; in igS 5 
tSchecliter tase; the U. S. Supreme Court invalidated the entire 
\K.\ as unconsi it utional liusines.'- considered the failure due to 
its interlocked doulile purpose; (i) wa^e and hour stainlards. 

( ) trade prai 1 ice codes ol too iar reaching a nature, too .suddenly 

developed 

NRA Code System.— 'I he NRy\ admittedly was a loKic:al exlen- 
si(jn of the colunlary trade practice submittal plan previously 
operated, which about as industries had set up. under l-'ederal 
'I'rade Commission re|^ulal ions Cnder the tremendous NRA drive 
toward codes, about Soo national “code authorities’ 

were set u|i to tiovern spec ilic lines of trade, and in larger fields 
hundrecis of local divisional code authorities. I'hese code authori¬ 
ties attempted to administer the v.irious codes which had been 
evolved out of a multitude of conferences, first between those in 
the lines of trade, and second, between the ^ewernment NR.A 
heads and the representatives of the line.s of trade. The NRA 
code rec|uireinenls were f i ) true representation of the trade, 

(.’ ) fairness to employe's, consumers, competitors, f,^) not monop¬ 
olistic, (4) non-oiipressive to small eaite-rprise. Sficxial (‘mphasis 
wa.s eipon sett ini' ‘*1^ minimum wa^es and maximum hours of 
labour, between and 40 per vve*ek. Precsident Roe).scvelt’s final 
approval of each coele w.as nerecssary. The act akso included a 
licensing,' system for liusine'ss, thus itivinp the Pre-sident the- iKiwer 
(which he- ne-ver iise-d) to pre-vent a non-couperator from continu- j 
ini' in business. Pach individual lni.sine*ss was aske-d to sij'n llie- 
ceide- aeiopteel. anel was then iie-rmitteel to display file official NRA 
insignia, the “Blue- Kafile.'’ X'iolation of code provisions meant 
loss of this rifzht, and the pnhlie was urKeel to patronize only 
“I’diie- Paijle’’ lirms. I’nite-d .State-s altorne-y.s had power to e-njoin 
firms or irreiups not cnmiilyinK witli the rei'ulations. Inclustrie-s 
not submittini' loele-s eould have eine- imiiosed ujion ihe-m. 

Ceieie dilfie oil ies arose almost immediately 'I'he 7000 separate- 
lines eif trade- in the C S, o\(-rlapped confusedh-. and we-re slow 
in ai'rt-e-ini' amoni' the-mselve-s In three* months only live major 
anel 47 mineir industries had eomple-led codes, although Iwei years 
later a teilal of atioul Soo had de-vc-loped .some kind of code. From 
the start it was also eviele-nt that there was little clifliculty of 
ai'ree-ment ein the basic matters of shorte-r hours and minimum 
wane-, hut that the- fair competition and traele practice- codes, as 
we-11 as produetiein and jirice e'ontrol, and labour-consumer rc'pre- 
se-ntation in ceide makini', were- the- most cemtroversial points. As 
re'Kards fair eemipe-tilion anel traele- praetice the Kenc-ral tenelency 
of business men was tei set nii ideal conditions of traelinp practice 
anel jireitil prole-ctieui. many eif wliie h sharply ndvance-cl prices or 
made nmre- ri^eirous terms. 'I'lie NRA heiwe-ver aime-d at destruc¬ 
tive price- cuttinp, not price--lixinp; but the- relaxing of the anti¬ 
trust laws left eipen the' door tei price contreil. Thus .some cenle-s 
and eirganize'd iiieiustrie-s (as fe)r instance lumbe-r) over-reached 
themselves, while many industries found that “chisclers” within 
the-ir eiw-n ranks at eince acte-d contrary to the code. There was 
soon wide-.spre-ad code* dc-meualiz.ilion. and not evem the attempts 
of (ten. Hiigli Johnsein, code administrator, c'ould stem the dis- 
affeetiori. Labour and eeinsume-r criticisms with n-garel to collec¬ 
tive liargaining and a share- in eode'-making became greater, and by 
April i(),t5 it wa.s eonceeied even by its chairman (Donald R. 
Richberg) eif the National Re-eeivery Boarel that the code ma¬ 
chinery was not working right Legally there had be'en many court 
contests, m)} fa\'om.ible and unfaveiurable, a.s (o particular 
questions arising in administration. 65 1-Vderal jueiges had passed 
on the NRA hut only () liael e-xpressed sweeping unfavourable 
opinion. The NRA Supre-me C'ourt decision was unanimous. 

I’rehmptly upon the Supreme Uourt de'cision in May 1^35 the 
entire NRA organization was eli.ssolveel, and it was left to lines of 
traele that cared to do so to continue codes vediintarily. An NRA 
extension act permitted the I’resident to apjirove ve>luntary codes 
lip (e) Ajiril 1, le^^b By Oeteiber 11)35 it became clear that busi¬ 
ness de-sired to retain (he coele method voluntarily, and a check-up 
showed that ,ibout 700 out of the Soo lines of trade which had 


develoiied codes W'ere retaining at least the wage and hour pro¬ 
visions; many retaining the entire code intact. There was no 
wielespread drop in wage-s or rise in liours or dropping of the 
compulsory codes. NRA code failure, and rising business antag¬ 
onism to Government jiarticipation in business during the “Ne?w 
Deal” admini-stration, throttled progre.s.s for four years, in trade 
practice coele matters. There was little activity in setting up 
further trade practice codes, either by completely voluntary action 
or in conjunctiem with I-TC. In i(;36, (he Advertising Lederation 
set up a new and mure detailed code for advertisers, but when ihc- 
Wheeler-Lea amendment to the FTC act was enae:tcd in 1^38, 
giving the i-'l’C power to make stipulations even when no com- 
j plaints had been brought to it. a decided further tightening up of 
advertising practice was forced by frequent FTC stipulations. In 
10 30 . a committee of busine-ss mc-ii headed by Lincoln Filene 
drafted an amendment to FTC” law's enabling groups in any in¬ 
dividual industry repre.senting its various functions (from manu¬ 
facturer to retailer) to set up a code- of trade practice- regulations 
and empower the FTC to supervise and administer it. This is the 
likely trend of American codes in the future; business men of the 
1040-50 decade appearing certain to stre-ss gre-ate-r voluntary code 
action; as phrased by Winthrop Aldrich in 1930, “So that in this 
gre-at democracy we can u.se voluntary actiein more than cominil- 
sion, .self-control more than law, a growth of public responsibility 
mori- than legislative enactment, (-ducalion more than force” 

Bn!i,io(:K.\i’ii V.—J. (j. Eredt-rick’s Hock of Husnu s.s Stondurds 
(kjj.I), f'rimrr of K'fU' Deal Ifeonomiis (icia.U ; J. nci-rniann-, Codes 
of Hthicf (UJ24); Edward D. Pagi-, Trade Morals (10141 ; , 1 . \. Iloh- 
son, Economics and Ethics. (j G. Iv) 

BUSINESS MAN’S INVESTMENT, a United States 

phrase (U-strihing slocks or bonds of companies which do not 
meet Ihe re(|uirement.s of “U-gal investments” or the “gilt edge” 
class, but which are comparatively sound and w'ill ordinarily jirove 
safe and prohtahle to the business man who understands how to 
keep in (ouch with bu.sine.ss conditions and foresees the effect of 
su( h upon his holdings. 

BUSINESS ORGANIZATION: see OfFK’I' Maxage- 
mmnt; Scientific Managi:ment. 

BUSIRI (Al)u ’AbdalLah Muhammad ibn Sa’id ul-BusIrl) 
(1211-1294), Arabian poet, lived in ligypt, where he WTote un¬ 
der the patronage of Ibn Himia, the vizier. Jlis poems seem to 
have b(-en w'holly on religious subjects. The most famous of these 
is the .so-called “Poem of the Mantle.” It is entirely in praise of 
Mohammed, who cured llie poet of paralysis by appearing to him 
in a dream and wrapping him in a mantle, Even in the jioet’s life¬ 
time it was regarded as .sacri-d. Its \ erses are used as amulets; it 
is employed in the lamentations for the dead; it has been fre- 
(jiK-ntly edited and made the basis for other poems, and new 
poems have been made by interiiolating four or six lines after 
each line of the original. It has been published with Engli.sh trans¬ 
lation by Faizullabhai (Bombay, 1893), with I'lencli translation 
i by R. Ba.s.set (1894), with German translation by C. A. Ralfs 
(1860), and in other languages elsewhere. 

F()r fommenlaries, vitc. cf. C. Brockclmann’s Gesch. der Arab. 
Literaliir (Weimar, i8qS), vol. i. pp. 364-2(^7. 

BUSIRIS, in a ("Ireek legend preserved in a fragment of 
TherelA'cles, an Egyptian king, son of Po.seiilon and Lyssianassa. 
After Egypt had been afflicted for nine years with famine, 
Phrasius. a .seer of Cyprus, arric'ed in Egypt and announci-d that 
the ce.s.sation of the famine would not take place until a foreigner 
was yearly sacrificed to Zeus or Jupiter. Busin's commenced by 
.sacrificing the prophet, and continued (he custom by offering a 
foreigner on the altar of the god. It is here that Busiri.*^ enters 
into the circle of the myths and paror^a of Heracles, who had ar¬ 
rived in Egypt from Libya, and w-as seized and bound ready to be 
killed and offered at the altar of Zeus in Memphis Heracles 
burst the bonds which bound him, and, seizing his club, slew 
Busiris with his son Amphidamas and his herald Chalbes. This 
exploit is often represented on vase painting.s from the 6th cen¬ 
tury Kc. and onwards, and (he legend is referred to by Herodotus 
and later writers. Although some of the Greek writers made 
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Busiris an Egyptian king and a successor of Menes, about the 
6oth of the series, and the builder of Thebes, those better in¬ 
formed by the Egyptians rejected him altogether. Various esoter- 
ical explanations were given of the myth, and the name not found 
as a king was rt;cognized as (hat of the tomb of Osiris. Busiris is 
here probably an earlier and less accurate Graecism than Osiris 
for the name of the Egyptian god Usiri. All shrines of Osiris were 
called P-2isin (Busiris), but the principal city of the name wa.s in 
(he centre of the Delta, caiiital of the qth (Busirite) nome of 
Lower Egypt. The name Busiris in the legend may have been 
caught up merely at random by the early Greeks, or they may 
have vaguely connected their legend with the Egyptian myth of 
the slaying of Osiris (as king of Egy^it) by his mighty brother 
Seth, who was in certain aspects a patron of foreigners. Phra.sius, 
(lialbes and Epaphus (for the grandfather of Busiris) are all ex- 
jilicablc as Graeci/.ed Egyptian names, but other names in the 
legend are j.iurely Greek. The sacrifice of foreign prisoners before 
a god, a regular scene on temple walls, is perhaps only syanboli- 
cal for the later days of Egyptian history, but foreign intruders 
must often have sufft'red harsh treatment at the hands of the 
kigyptians, in .spite of the generally mild character of the latter. 

.See TT. V. Gartrincnn, in Pauly-Wissowa, Rrahncyklopddit', for the 
evidence from the side of classical archaeology. (F. Ll. G.) 

BUSKEN-HUET, CONRAD (is.>6-i886\ Dutch literary 
critic, was born at 'J’he Hague. After studying at Gemeva and 
Lausanne, he was appointI'd pastor of the Walloon chapel in 
Haarlem in 1851. In 1863 he resigned on grounds of conscience, 
and in 18O8 went out to Java as editor of a new.sjiaper. In 1872 
he published the first scries of his Literary Fantasies, a title under 
which he gradually gathered in successive volumes all (hat was 
most durable in his work as ;i critic. His one novel, Lidewijde, 
w;is written under strong French inlluences. Busken-Huct spent 
his later years in Paris, where he died. I'or the last quarter of 
a century he had been the acknowhaiged dictator in all questions 
of Dutch literary taste. Perfectly honest, desirous to be sympa¬ 
thetic, widely read and devoid of all sectarian obstinacy, Busken- 
Huet introduced into Holland the light and air of Europe. He was 
a brilliant writer, who would have lieen admired in any language, 
but whose appearance in a literature so stiff and dead as that of 
Holland in the 1850s was dazzling. 

BUSKIN, a word of uncertain origin, e-visting in many Euro- 
j)can languages | Fr. hrouseQidn, Ital. borzacchino, etc. |. A half- 
boot or high shoe strapped under the ankle, and protecting the 
•shins; the thick-soled boot or cothurnus in the ancient Athenian 
tr;igedy, used to increase the stature of the actors, as opposed to 
the soccHs, “sock,” the light shoe of comedy. The term is thus 
often used figuratively of a tragic style. 

BUSLAEV, FEDOR IVANOVICH (i8i8-iSg8), Ru.s. 

sian author and philologist, was born on April 13, 1818, at Kcr- 
ensk. the son of a government official. After a period of travel 
abroad he became assistant professor, and in 1881 professor, of 
Russian literature in Moscow. His works on the hi.storical gram¬ 
mar of the Russian language arc among the earliest important 
contributions to the subject. He maintained that the Slavonic 
languages had been subject to Christian influences long before 
the time of Cyril and Methodius. See S. D. Sheremetev, Memoir 
of F. /. Buslaev (1899). 

BUSONI, FERRUCCIO (1866-1924), Italian pianist and 
composer, was born at Empoli, near Florence. After studying in 
Vienna and at Graz, he became a member of the Accademia Filar- 
monica of Bologna. In 188S he wa.s appointed professor at Hel¬ 
singfors. and in 1890 became professor at the Moscow con.serva- 
toire. His concerts in different countries brought him world-wide 
fame as a virtuoso. In 1913 he became director of the Liceo 
Musicale at Bologna, and in 1920 of the Meisterklas.se for com¬ 
position in Berlin, where he died. As a pianist Busoni possessed 
a superb mastery over the keyboard, probably unequalled since 
the time of Liszt, together with a great sense of beauty. His com¬ 
positions include an opera, Brautwahl (1913), chamber mu.sic, 
orchestral works, piano solos and songs. His brilliant and schol¬ 
arly arrangements, notably of Bach’s “well-tempered clavichord,” 
have been invaluable to pianists, while his talent as a writer is 
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shown in hi.s essays, which include Entv'urf einer Keueji .hthetik 
der T onkunst (1916) ■ 

Bibmoc.raphy.—.S> r II. Loichtiaitritt, F. Fu.\o>ii (tqK)') and G. 
Scldon-Goth, F. Busoni (1022). 

BUSS, FRANCES MARY ( 18 2 7 -1S94), F.ngli.sh school - 
mistress, was born in London, the daughter of the painter-etcher 
R. W. Buss, one of the original illustrators of Pickwick. She wa.s 
educated at a school in Camden Town, and continued there as a 
teacher, but soon joined her mother in keeping a school in Kentish 
Town. In 184,8 she was one of the original attendants at lectures 
at the new Queen's College for Lailies, In 1850 her school w.is 
moved to Camden street, and under its new name of the North 
London Collegiate School for Ladies it ra{)idlN' increased in num¬ 
bers and reputation. In 1864 Mi.ss Buss ga\’e evidence before the 
Schools Inquiry commission, anfl in its report her school w.is 
.singled out for exceptional commendation. Indeed, under her 
influence, what was then jrioneer work of (he highest importance 
had been done to put (he education of girls on a {)ropcr intellectual 
footing. Shortly afterwards the Brewers’ company and the Cloth- 
workers’ comjrany ]Wfn'ided funds by which the existing North 
London c(»llegiate .school was rehoused and a Camden .s( lif)o) for 
Girls foniuh'd. and l^oth were endowed under a new sc heme. Miss 
Buss continuing to be princijia! of the former. She i)la>'ecl an 
active part in promoting (he success of the Girls’ I’ublic Day 
School (rust, encouraging the connection of (he girls' school witii 
the university standard by examinations, working for the establish¬ 
ment of women’s colleges and improving the training of teachers; 
and her energetic personality was a potent force among her pupils 
and colleagues. She died in London on Dec. 24, 1894. 

BUSSA, a town of Burgu, Northern Nigeria, on the west 
bank of the Niger, in lo” 9' N., 4" 40' E. It is situated just 
above (he rajiids which mark the limit of navigability of the. Niger 
by steamer from the sea. Here in i8o() Mungo Park, in his 
second exj)edition to trace the course of the Niger, was attacked 
by (he inhabitants and drowned while endeavouring to escape. 
During j894-98 its possession was disputed by Great Britain and 
I'ranee, (he last-named country acknowledging by the convention 
of June 1898 the British claim, which carried w'ith it the control 
of the lower Niger. In 1925 a new town was laid out on a more 
sanitary site, and the old town gradually deserted (See Bfmr.u.) 

BUSSACO, BATTLE OF. Compelled by circuinslances 
(see Peninsular War) to adopt a defensive policy in 1810, 
Wellington had spent the winter in creating the “lines of Torres 
Vedras” (q.v,). Before retiring behind them, however, he decided 
that, for the sake of the morale of the newly-formed Portuguese 
army, as well as of the government at home, it was desirable lo 
fight one defen.sive battle under the most favourable conditions. 
By a ])roc'css of elimination he had concluded that the French in¬ 
vasion of Portugal, which he knew to be imminent, must follow 
the line of the river Mondego. He therefore disposed his army, con¬ 
sisting of 26,000 British and 25.000 Portuguese, along the Bu.ssacr) 
ridge, astride the Vizeu-Mealhada road w'hich Massena, the French 
commander, was following. This ridge, 10 mi. in length and about 
1,500 ft. high, ran from the Mondego on (he south to the almost 
impassable Sierra de Caramullo in the north. Crossed by only 
three roads, it wais itself so stee[) and rugged as to constitute a 
formidable natural ob.stacle. W'ellinglon now crowned if with 
gun.s and soldiers; Hill’s division, recalled at the last moment 
from w’atching the Tagus, held the extreme right; next lo him 
Leith covered the road from San Paulo; Picton that from San 
Antonio; while the main Vizeu-Mealhada n)ad was w.itched by 
Spencer on its south side and Craufurd on jl‘^ north; on the ex¬ 
treme left, just below the slopes of the Sierra dc Caramullo, lay 
Cole. Portuguese brigades were interspersed among the British 
units, and the walled convent of Bussaco on tlie main road was 
garri.soned by Pack’s Portuguese brigade. Wellington was confi¬ 
dent that any attempt to assault the position must fail, but there 
was one road over the Sierra de Carmullo to Sardao by which it 
might be turned; thi.s road he ordered Trant, with a force of 
Portuguese irregulars, to block. Mas.st-na. however, “the spoilt 
child of victory,” was contemptuous of opposition; he consid¬ 
ered the Portuguese troops to be valueless, and believed, too, that 
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Hill wiis still 70 mi away at Abrantes. After a very inadequate ' war and under Turenne in Flanders. He distinguished himself at 


recunnai.s.saiice. iheref(;re, he ordered a frontal attack. Reynier's 
corps, on the left, vcas to advance (jn to the ridge by the San 
Antonio road, and having gained the summit, to sweep northward 
ahtng it.s (ic.a. ('(jntingent upon this .success, Ney’s cor]>s was 
to advaiua- nj) the main V^izeu Mealhada road, while Junot was 
to remain in reserve in rear of Xey. 'Fhe whole French force 
numbered some Ho,000 men. In the early morning of Sept. 27, 
Rc'cnier advanced, having Merles division in column on the j 
right, Heudeha's on the left, with Foy in reserve. So arduous | 
was the ilimb that when they reached the crest the h’rench 
troop.s were utterly exhausted; they were struck by a storm of 
grape in front, by musketry on each flank; finally, a vigorous 
bayonet charge swept Merle’s column headlong down the hill, 
while Heudelel’s fell back in scarcely beftc;r order. Reynier now 
ordered Foy to try where Merle and Heudelet had failed, but 
Wellington had by this time ordered up Leith and Hill from the 
right, and I'oy’s cdluinn in its turn was driven off wath heavy loss. 
In spite of Revnier’s failure Ney advanced to the attack, having 
Loisson’s division on the right of the main road, Marchand’s on 
the left. Oncc! again the superiority of British tactics was ap- ! 
jiarent ; the ovi*rl.ipi)ing lire of (■r.aiifurd’s line withered the head 
and Hanks of the solid French column, which could make no ade- 
(juate re-ply. It nc-eded but a vigorous bayonet charge to hurl 
Loisson’s men down the* hill. Marchand, meanwhile, had made 
no headway against Lack’s Portuguese and, seeing Loisson’s fate, 
withdrew. 'I'hough he still had junot in re.serve, Mas.sena realized 
that a frontal assault against such a irosition and such soldiers 
could not succc-ed. He therefore broke off the battle, having lost 
5,000 men, .ag.iin.sf an allied loss of barely r,,500. Wellington’.s 
object, moreover, h.id Iceen fully achieved; the Portuguese had 
seen their redoubtable encmiies wither before their tire, melt 
away before their charge. I'he following day Mas.scma found his 
way through tlie ('aramullc)s. 'Frant liaving bc?en too late to 
lilock I lie pass; but Wcdlinglon had already begun his retreat, 
which look him behind the impregnable lines of Torres Vedras. 

BUSSACO, SERRA DE, ,'i mountain range on the frontiers 
of the Aveiro, Coimbra and \’i/eu districts of Portugal. The 
highest point is the Ponta cle Hu''Saco (1,705 ft.), with a magniti- 
cc'iit view' over the Serra da Kstiella, the Mondego valley and the 
.Atlantic ocean. Luso (pop. i,S70), a village celebrated for its hot 
mineral springs, is the nearest railway station. Bus-saco's hotel, 
built in the Manueline style, encloses the buildings of a .secular- 
i/c'd Tr.'ippisI monastery, founded in 1 26.S. The convent woods 
have long bc-en famous for their c>7iress, plane, evergreen, oak, 
cork and other ancient forest trees. A liull of Pope Gregory XV 
(1625), anatheinaii/ing trespassers and forbidding women to ap¬ 
proach. is insc ribeci on ;i tablet at the* main entrance; another bull, 
ctf Crb.in VIII (1(140, threatens with excommunication any ]*er- 
son harming thc*lic‘c's. In 1873 a monument was erected on the 
southern slope's of the Serra to commemorate the battle in which 
the French, under Marshal Masscdia, were defeated by the British 
and Portuguese, under Lord Wellington, on Sept. 27, 1810, 

BUSSUM, a residential suburb of Am.sterdam (distance 15 
mi.) in the province of North Holland, the Netherlands, Pop, 
(ic;40) .’S. 7 c; 4 . 

BUSSY, ROGER DE RABUTIN, Comte df (1618-1693^ 

known as Bcssy-K \nrTi\, l-'rcnch writer, was born on April 13, 
i()iS, at Lpiry. lu’ar Autun. His father. Leonor de Rabutin, was 
lieutenant gc-nei.il of the province of Nivernais. Roger entered 
the wrmy when he was only 16 and fought through several cam¬ 
paigns, suicc-eding his f.ithc'r in the* oHice of mestre dc camp. In 
i()4i he w.is ^enl to (he Bastille by Richelieu for .some months as 
a punishment for neglect of his duties in his pursuit of gallantry. 
In i()45 he succc-edecl to his father’s position in the Nivernais and 
sc'cvecf under C’ondc* in ('at a Ionia. He had married in 1643, but 
his wife dic'd in top), and he became notorious by an attempt to 
abdvtcl Macianu' dc? Miramion, a rich widow. This affair was 
settled !)>• a coiisideral)le paymc'ut, and he afterwards married 
Louise de Rouvillc*. When ( unde joined the party of the Fronde. 
Bussy juinc'd him. hut a fancied slight on the part of the prince 
linally decided him for the royal side. He fought both in the civil 


the battle of (he Dunes and elsewhere; but his quarrelsome di.s- 
! position, his overweening vanity and hi.s habit of composing libel- 
lous chansons made him eventually the enemy of most persons of 
i position both in the army and at court. In 1659 he fell into dis¬ 
grace for having taken part in an orgy at Roissy near Paris during 
Holy Week. Bu.s.sy was ordered to retire to his estates, and be¬ 
guiled his enforced leisure by composing for the amusement of his 
mistress, Madame de Montglas, his famous Histoirc amoiireiise 
lies Ciaidcs. This hook, a series of witty but ill-natured .sketches 
of the intrigues of the chief ladies of the court, circulated freely 
in ms., and had many .spurious sequels. It was said that Bussy had 
not .spared the reputation of madame, and the king, angry at the 
report, was not appeased w'hen Bus.sy sent him a copy of the book 
to disprove the scandal'. He wa.s .sent to the Ba.stille on April 17, 
1665, and a year later he was liberated on condition of retiring 
(0 his estates, where he lived for 17 years. 

The Ilistoirc amotirvusc is in it.s most striking passages adapted 
from Petronius, and, excc'pt in a few jiortraits, its attractions are 
chiefly those of the scandalous chronicle. But hi.s Mcmoircs, pub¬ 
lished after his death, arc extremely lively and characteristic and 
have all the charm of a historical romance of the adventurous 
l\'pe. His voluminous (orrespondence fields in variety and in¬ 
terest to few collections of the kind, except that of Madame 
de .Sevigne, who was his cousin, and W'hose letters first appeared 
in it. 

The best edition of the Ilistoirc amourcuse dcs Gnulcs is that of 
Paul Boiteau in the Bibliotheque Elztwirienne (iS5(')-5q). The 
Mcmoircs (1857) and Corrcspondancc (1858-59) were edited by 
Ludovic Lalanne. Bussy wrote- other thing.s, of wlilch the most im- 
j)ortant, hi.s (icncalo^v of the Rabutin Family, remained in ms. till 
1H67, while his Considhaiions sur la guerre was tirsl pul)lished in 
Dresden in 1746. He also wrote, lor the u.se of his children, a .series 
ol biogra|)hie.s, in which his own life serves a moral purpose. 

BUSTAMANTE, ANTONIO SANCHEZ DE (1865- 

i<)33». C'uban lawyer, statesman, publicist, was born on April 13. 
1865, in Havana, ('uba. where his father was professor and dean 
of the faculty of medicine in the university. He received most of 
hi.s education in his native city, and obtained his degree of advo¬ 
cate at the university there. In 1SH4, before he was yet 20. he won 
by public competitive examin;ition the chair of international law 
in the university. In 1902, when the republic of Cuba was con¬ 
stituted, he was elected senator for the province of Pinar del Rio, 
and wM.s re-elected in 1909 to represent Havana. In 1895 he was 
made member of the Institute of International Law, the only 
Cuban who gained that honour, and in 1907 he was selected as 
delegate plenipotentiary of Cuba to the Second Peace conference 
al The Hague. He was dean of the Havana bar; member of the 
Permanent Arbitration Tribunal of The Hague; custodian of alien 
enemy property, 1918. In i()-’8 he was chosen president of the 
(»th Pan-;\merican congress, held at Havana. He is the author of 
numerous works pertaining to international huv. Among them are: 
Tratado dc Dcrccho Intcrnacional Frivado (Havana, 1896); Fro- 
c,rama dc las Asiy,natHras dc Dcrccho Intcrnacional Fublico y Dcr¬ 
ccho Intcrnacional Frivado (Madrid. 1891); El Orden Fublico, 
Estudio dc Dcrccho Intcrnacional Frivado (Havana, 1893 ); Lc 
Canal dc Panama ct lc Droit International (Bruxelles, 1895); 
La Sc\^unda Confcrcncia dc la Faz (Madrid, tqoS); La Autarquia 
Personal, a siudv of mternation.il private law. (W. B. P.) 

BUSTARD, (he common English name for medium to large 
game birds of the family Otidae. constituting the suborder Otides 
in the order Gruiformes, typified by the cranes and rails. There 
arc some ii genera and 23 species, confined to the old world. The 
I best known is the great bustard (Otis tarda), largest European 
I land bird, males re-.ichiiig as much as 32 lb., with 4 ft. length and 
8 ft. wing spread. It is found from central and southern Europe 
to central Asia and Manchuria. It is wary and difficult to ap¬ 
proach on the grain fields and open steppes, where two or three 
olive eggs, blotched with brown, are laid. In court.ship the head is 
bent back almost touching the uplifted tail, the white secondaries 
j of (he wing are e.xposed and the throat pouch is inflated (sec 
\ CorRTsirip OF Animals ). It has powerful, sustained Hight. Until 
: 183S it bred in England and southeast Scotland. The little bustard 
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(Tetrax tctrax) ranges from western Europe and Morocco to 
Afghanistan. The bustards of South Africa are known as paaitw, 
the largest being the great paauw (Clioriotis kori) ; C. arahs is 
found in Morocco and northern tropical Africa south of the Sa¬ 
hara. C. australis in Australia where it is called “turkey,” and C. 
ntgripes in northwest India. Spheotidrs indira is common over 
India and Houbaropsis bnif^alrn- 
sis from eastern India to Indo- 
China. Chlamydotis imdulata 
lives on deserts and high pla¬ 
teaus of north Africa and south¬ 
west Asia, from Algeria to Ba¬ 
luchistan. A number of species 
(five each in Ncotis and Eupo- 
dotis, two each in Lophotis and 
Us satis) are common in desert, 
savanna and thorn-brush country 
over Africa south of the Sahara, 
while Afrotis atra occurs in 
South Africa, from Bechuana- 
land and South-West Africa to 
the Cape. (G. F. Ss.) 

BUSTO ARSIZIO, urban district, Italy, province of Milan, 
ar mi. N.W. of Milan. I’op. (T(j361 5-.820 (townf, 42,995 (com¬ 
mune). The tine domed S Maria di IMazza (’1517) is from 
Bramanle’s designs; the ])icture over the high altar is one of 
Gaudenzio Ferrari’s best works. Busto Arsizio is an active manu¬ 
facturing town with cotton factories, etc. 

BUTADES, of Sicyon, wrongly called Dibutadf.s, the first 
(ireek modeller in clay. The story is that his daughter, who 
loved a youth at Corinth, where they lived, drew upon the wall 
the outline of his shadow, and that uyion this outline her father 
modelled a face of the youth in clay and baked the model along 
with the clay tiles which it was his trade to make. This model was 
preserved in Corinth till Mummius sacked that town. He is also 
said to have invented a mixture of clay and ruddle, or to have 
introduced the use of a special kind of red clay (Tliny, 'Nat. Hist. 
XXXV. 12 [ 43I ). He is said to have lived about 600 ii.c. 

BUTANE (C,}Hi()) is the fourth in the series of paraffin hy¬ 
dro-carbons of the general formula CnlFine.: k'^f’nier. 

Normal butane boils at about the freezing yioint of water aiK? has 
a Beaume gravity of 109. Both crude petroleum and natural gas 
come from wells and in most cases a mixture of oil and gas is ob¬ 
tained simultaneously. Butane lies in the border zone and occurs 
in considerable quantities in both products. In the early d.ays of 
petroleum refining most of the butane was lost in both the field 
and refinery operiitions since it was too volatile to condense in 
ordinary condensers. To-day both field and refinery gases arc 
being scrubbed with oil or compressed to recover the butane as a 
liquid, in which form it has more value than as a gas. In order 
to utilize licjuid butane commercially it is necessary to free it from 
dissolved gases, such as the lower members of the same series— 
ethane and propane, as their presence increases the volatility of 
the butane to such an extent that its storage and use becomes 
almost impossible. 

The modern development of the butane industry has come about 
through the perfection of processes for the manufacture of “nat¬ 
ural gasolene” from natural gas and refinery ga.ses and in particular 
for the fractionation of this hydro-carbon mixture into its com¬ 
ponents. In modern natural gasolene plants practically all of the 
butane is extracted from the gas and used either as part of the 
gasolene or as liquid butane. When propane is absent butane has 
a sufficiently low vapour pressure at ordinary temyx'ratures to 
enable it to be .shipyied safely in tank cars or other containers and 
yet will completely evaporate when the pressure is relieved to 
give a gas of about four times the heating power of ordinary 
manufactured gas. It has been successfully tried out as a sub¬ 
stitute for gas oil for the enrichment of illuminating gas and its 
uses as a solvent have been studied. Mixed with propane it is 
sold in cylinders for household heating and for isolated illumi¬ 
nating plant. Butene, the corresponding unsaturated hydro-carbon 
found in gases from cracking stills, shares all the properties listed 


459 

above for butane and in addition serves as the starting point few 
•the manufacture of svnlhetic alcohols. 

BUTCHER, SAMUEL HENRY (i 85 o-i(,ioF British 
scholar, was born in Dublin and educated at Marllxirough and 
Trinity college, Cambridge. He was senior cla>sic 1187,0; assist¬ 
ant master at Eton; then fellow and lecturer in das.sics at Trinity 
(1874): tutor and fellow of University college (1870); and pro¬ 
fessor of Greek at Edinburgh tt8S:). In 1004 he resigned and 
settled in London. In looO he was elected Unionist member for 
Cambridge university. Butcher sat on sevmal roy.d commissions 
on education and was president in turn of the English Classical 
A.ssociation. the Irish Classical Association and the British Acad¬ 
emy. In looS he was made a trustee of the British Museum. 

His works include Sonic Aspects of the iirrrk Ceiiius (i.Sgi); 
Aristotle's Theorv rf Poetry and Fine Art (ISC';) ; Creek Idealiwi in 
the Common Thinii.s of Life <1901) ; and Harvard Lei fares on Creek 
Suhjeets (1Q04). In 18,87 lie publisLed. in collaboration willi .\ndre\v 
Lang, a jirose translation of the Odvssev. 

BUTCHER, one who cuts and trims mi'at for cooking He 
must be thoroughly e.xpericnced in handling meats and must know 
the different qualities. If selling forms a jiart of his duties he 
should be well versed in figures and methods of s.ilesmanship. 
Mutual protection societies, known ns Butchers’ (.luilds, have 
existed siiue the 12th century, and there still stands in ll.iarlem, 
Holland, the home of the Butchers’ Guild of that city, famed as a 
memorial both to the architi'cture and ]irevailing spirit among 
trade organizations of that day. The Butchers’ National Pro¬ 
tective Association of the United States of Ameriia. foundt'd in 
St. Louis. Mo., in May, 188b, is its first American prototype 
Preservation and proper care of meat as a matter of jiulilic health 
has been emphasized for centuries. In 1266 a Food act jiassed in 
England punished the sellers of diseased meat by imtting the 
offending butchers in the pillory and slowly roasting in front of 
them the malodorous carcas.ses. The official census of 1920 esti¬ 
mated the number of butchers in the United States at .S()6 jx.t 
million of iiojiulation for that year. 

_ BUTE, JOHN STUART, .5hd Earl of (1713-170.2), Eng¬ 
lish prime minister, son of James, 2nd earl, and of L.ady Jane 
('ampbell, daughter of the ist duke of Argyll, was born on May 
25. 1713; he was educated at Eton and suc ceeded to the earldom 
fin the iieeragc of Scotland; created for his grandfather Sir 
James Stuart in 1703) on his father's death in 1723. He was 
electcxl a representative peer for Scotland in 1737, but not in 
the following parliaments, and ajipears not to have spoken in 
debate. In 1738 he was made a knight of the Thistle*, and for 
several years lived in retirement in Bute, engaged in agricultural 
and botanical pursuits. From the quiet obscurity for which his 
talents and chanicter entirely fitted him Bute was fnree'd by a 
mere accident. He had resided in England since* the rebellion of 
1745, and in 1747, ti downpour of rain having prevented the de¬ 
parture of Frederick, prince of Wales,-from the* Egham race's, 
Bute was summoned to his tent to make up a whist jicirty; he.* 
immediately gained the favour of the jirince ancl prineess, became 
the leading personage at their court, and in 1750 was appointed 
by Frederick a lord of his bedchamber. After the latter's death 
in 1751 his influence in the household increased. His relations 
w'ith the prince.ss formcMl the subject of numerous pojiular lam¬ 
poons, but the scandal was never founded on anything but con¬ 
jecture and the malice of faction. Bute became the constant com¬ 
panion and confidant of the young prince. In the year 1755 he 
took Jiart in the negotiations between Leicester House and I’itt, 
directed against the duke of Newcastle, and in 1757 in the confer¬ 
ences between the two ministers which led to tiieir taking ofiice 
together. 

On the accession of George HI. in 1760, Bute became a privy 
councillor, groom of the .stole and first gentleman of the bed¬ 
chamber, and though without a seat in parliament or in the cabi¬ 
net, he was the only man who enjoyeil the king's lomplete confi¬ 
dence. George IH. immediately proceeded in his attempt to ac- 
comjilish his kmg-jirojected jilans, the com lu.sion of the peace 
with France, the break-up of the long-continued Whig monopoly 
of power, and the supremacy of the monarchy over both parlia¬ 
ment and the political parties. 



Great bustard (otis tardai,in¬ 
habits SOUTHERN EUROPE, WEST¬ 
ERN ASIA AND NORTHERN AFRICA 



BUTE 


460 


His policy was followed with consummafe skill and caution. 
(Jical (are v.as shown not to alienate the Whig leaders in a body, 
vvfiK h \s(ail(J have rai.^ed up under Pitt’s leadership a formidable 
p.'r(>' of r('si.sl;MK'-. hut advantage was taken of disagreements 
hetween the iniiii.^ters concerning the war, of personal jealousies, 
and of the strong ;eluctame of the old statesmen who had served 
the crown for generations to identify themselves W'ith adive 
opposition to the king’s wishes. 'I’hey W'ere all discarded .singly 
ami isolated, after violent disagreements, from the rest of the 
ministers. On March 25, 1761, IJute succeeded Lord }Jol(lerne.‘:s 
as .se(refary of state for the northern dejjartnu-nt, and Pitt re¬ 
signed in October on the refu.sal of the government to declare war 
against Spain. 

On Nov. Ifute aj^peared in his new capacity as prime minister 
in the House of Lords, where he had not been seen for 20 years. 
Thcnigh he had succcteded in disarming all organizt'd opposition in 
parliament, the hostility displayed against him in the nation, ari.^- 
ing jr(»m his Scottish nationality, his character as favourite, his 
pcsice policy and the resignation of the {lopular hero ]*ilt, was 
overwhelming. He was the; object of numerous attacks and 1am- 
f)Oons. Jle dared not show himself in the streets without the , 
protec tion ol {irize-lighters, while the jack-hcjot (a pun upon his 
name) and the petticoat, by which the princess was represented, 
were continually being l)urnt by the mob or hanged u])on ihe 
gallows. (Jn Nov. cy while proceeding to the Guildhall, he; nar- 
rowlc' escaiced falling into the hands of the populace, who smashed 
his cc)ach, and he w'as treated w'ith .studied coldness at the bancjuel. 
In Jan. lybj Hute was compelled to declare war against Spain, 
though now w'ithout the ad\antagcs which the c*.arlier decision 
urged by Pitt could have secured, and he* supported the war, but 
with no zeal and no definite aim beyond the obtaining of a peace 
at any price and as soon as possible. In May he succeeded the duke 
of Nc‘wcastle as first lord of the treasury. In his eagerness for 
peace he conducted on his own responsibility secret negotiations 
for jieace with France through Viri, the Sardinian niini.sler, 
and the preliminary treaty was signed on Nov. 3 at Fontainebleau. 

A parliamentary majority was now secured, with the aid of Henry 
I'ox, who de.serlecl his party to bec ome leader of the Commons, 
for the king’s policy hy bribery and threats. The definitive peace of 
Paris was signe-d on Feb. 10, 17O3, and a wholesale proscription of 
the Whigs was begun, in which even (he most insignificant acl- 
fierenls of the. jiarty, including widows, servants and schoolboys, 
incurred the vengeance of the court, Later, Bute roused further 
hostility hy hi.s cider ta.x, an ill-advi.scd measure producing only 
£75,000 a year, imposing .special burdens upon the farmers and 
lancled interest in the cider counties, and extremely un|)opular be¬ 
cause extending the detested system of taxation by excise, regarded 
as an infringement of the popular liberties. At length, unable to 
eonleiid any lunger against the gcmcaal and inveterate animosity 
displayed against him, fearing for the consecjuem es to the mon¬ 
archy, alarmed at the virulent attacks of the North Briton, and 
.sulTc'ring from ill-health, Hute resigned on April 8 an otTice he had 
nexer desired to fdl. 

He still fur a time retained in/lucnce with the king, but George 
(benville (whom he recommended as his successor) insisted on 
possessing the' king’s whole conticlence, and on (he failure of Bute 
in Aug. 17O3 to procure hi.s di.smissal and to substitute a ministry 
led by Pitt and the duke of Hcalford, Cirenville demanded and 
ohtaim'd Bute’s withdrawal from the court. He resigned accord¬ 
ingly Ihe ofticc of privy purse, and took leave of (ieorge Ill. on 
Sept. 28. He still corresiionded with Ihe king, and returned again 
to London next year, hut in May 1765. after the duke of Cum¬ 
berland's failure to form an administration, Grenville* e.xacled the 
promi.se from the king which a’ppear.s to have been kept faithfully, 
that JUite should have no share and should give no advice whatever 
in public business, and obtained the dismissal of Bute’s brother 
from his [)ost of lord privy .seal in Scotland. Bute continued to 
visit the princess of Wales, but on the king’s arrival always re¬ 
tired by a back staircase. 

He spoke against the government on the American que.stion in 
l eb, 1760, and in March against the rei>t?al of the Stamp Act. 
In 1768 and 177,^ he was again elected a representative peer for 


j Scotland, but took no further part in politics, and in 1778 refused 
I to have anything to do with the abortive attempt to effect an 
! alliance between himself and Chatham. He travelled in Italy, 
j complained of the malice of his opponents and of the ingratitude 
j of the king, and determined “to retire from the world before it 
I retires from me.” He died on March 10, 1792, and was buried 
: at Rothesay in Bute. 

I Bute in his short administration was used by George III. as 
his instrument for (he destruction of the Whig Party. His own 
principles and intentions were inspired by feelings of sincere 
affection and loyalty for his sovereign, and his character remains 
untarnished by the grosser accusations raised by faction. 

See J. A. Lovat Fraser, John Stuart, Earl of Bute (1912); Mrs. E. 
.Stuart Wortley, A Prime Minister and his Son. From the corre¬ 
spondence of the Earl of Bute and of Lt. General the Hon. Sir Charles 
Stuart (1925). See also Wilkes, John. 

BUTE or BUTESHIRE, an insular county in south-west 
Scotland, consisting of the islands of Bute, from which the county 
I takes its name, Arran, Great Cumbrae, Little Cumbrae, Holy 
j Island, Pladda and Inchmarnock, all lying in the Firth of Clyde, 
between Ayrshire on the cast and Argyllshire* on the west and 
north. Land area. 218.2 sq.mi. Pop. (est. 1938) 16.560. In 1931 
the number of persons who spoke Gaelic and English was 934. 
The county unites with northern Ayrshire in returning one mem¬ 
ber to piarliament. Buteshire and Renfrewshire form one sheriff¬ 
dom, with a sheriff-substitute resident in Rothesay. The circuit 
courts are held at Inveraray, 'I'here are three county districts and 
two small burghs, that of Rothesay being a royal burgh. Staple 
crops arc oats, turnips, swedes and ]>otatoes; all but oats (4,009 
;ic. in 1938) arc small. Cattle, sheep and horses are reared. Of 
the 521 holdings in 1938, about 71% w'ere of 50 ac. or less. 
Herring and white fisheries are of some importance. Rothesay 
lishery district includes all creeks in Buteshire and a few in Argyll 
and Dumbarton shire.s. the (.'umbrae.s being groupied with the 
Greenock district. During the season many fishermen are em¬ 
ployed on the Clyde yachts, Rothesay being a prominent yachting 
centre. There is regular steamer communication throughout the 
year between the county ports of Rothesay, Millport, Brodick 
and Lamlash and the mainland ports of Glasgow, Greenock, 
(jourock, Ardrossan and Wemyss bay. 

BUTE, the most important, though not the largest, of the 
i.slands constituting the county of the same name, in the Firth 
of Clyde, Scotland, about 18 mi. S.W. of Greenock and 40 mi. by 
water from Gla.sgow. Pop. (1931) 12,112. It is bounded on (lie 
north and west by the lovely Kyles of Bute, the narrow wimling 
strait which S(;paratcs it from Argyllshire; on the east by the 
I'irth of Clyde, and on the south and south-vvesl by the Sound 
of Bute, about 6m. wide, which divides it from Arran. Its area 
is about 49sq.m., its length i5^m., and its breadth from 4) to 
one mile. Its highest {joint, Karnes hill, in the north, is 911 feet. 
This part of the island is composed mainly of the metamorphic 
rocks of the eastern Highlands, mica schists, interrupted hy a 
belt of clay slate such as fringes the Highlands across the main¬ 
land right to Stonehaven; the south of the island consists mainly 
of upjjcr Old Red Sandstone, with many intrinsic igneous rocks. 
On account of its pleasant scenery, mild climate and lower rain¬ 
fall than occurs over much of the western coast, added to its 
fertile soil and proximity to the Clyde estuary, the island is rela¬ 
tively populous and a favoured residential and holiday resort 
from Glasgow. About two-thirds of the island arc arable, yielding 
potatoes for the Glasgow market, oats and turniiis. Many burns 
water the island, and there are si.v lochs among which Loch Fad, 
about im. S. of Rothesay, was the source of the power used in 
the Rothesay cotton-spinning mill, (he first of the kind erected in 
Scotland. The island is well served by steamers from Glasgow 
and other Clyde piorts, and there are {liers at Kilchattan, Craig- 
more, Port Baniiatyne and the chief port and old royal burgh of 
Rothesay (q.v.). The fisheries of the island are of value. 

The name of the island is variously derived from the Erse, 
both (or a “cell”) in allusion to St. Brendan’s foundation here 
in the 6th century, and from the Gaelic Ey Bhiod, “the island of 
corn,” in reference to its fertility. Stone monuments, barrows, 
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cairns and cists, with the remains of ancient chapels, attest its 
early settlements. Bute was probably first colonized by the van¬ 
guard of Scots who came over from Ireland. 

See J. K. Hewison, Bute in the Olden Time (1895). 

BUTLER, the name of a family famous in the history of Ire¬ 
land. The great house of the Butlers, alone among the families of 
the conquerors, rivalled the Geraldines, their neighbours, kinsfolk, 
and mortal foes. Theobald Walter, their ancestor, was not among 
the first of the invaders. He was the grandson of one Hervey Wal¬ 
ter who, in the time of Henry 1 ., held Witheton or Weeton in 
Amounderness, a small fee of the honour of Lancaster, the manor 
of Newton in Suffolk, and certain lands in Norfolk. Hubert his 
son accompanied King Richard to the Holy Land, and became 
bishop of Salisbury and (1103) archbishop of Canterbury. “Wary 
of counsel, subtle of wit,” he was the champion of Canterbury and 
of England, and tHe news of his death drew the cry from King 
John that “now, for the first time, am I king in truth.” 

Theobald Walter, the eldest brother of the archbishop, went 
over sea to Waterford in 1185 with John, the king's son, the freight 
of the harness sent after him being charged in the Pipe Roll. Clad 
in that harness he led the men of Cork when Dermot MacCarthy, 
prince of Desmond, was put to the sword, John rewarding his 
services with lands in Limerick and with the important fief of 
Arklow in the vale of Avoca, where he made his Irish seat and 
founded an abbey. Returning to England he accompanied his uncle 
Randulf de Glanvillc to France, both witnessing a charter delivered 
by the king at Chinon when near to death. Soon afterwards, Theo¬ 
bald Walter was given by John that hereditary office of butler to 
the lord of Ireland, which makes a surname for his descendants. 

Adding to its possessions by marriages the house advanced itself 
among the nobility of Ireland. On Sept, i, 1315, its chief, Edmund 
Walter alias Edmund the Butler, for services against the Scottish 
raiders and Ulster rebels, had a charter of the castle and manors of 
Carrick, Macgriffyn and Roscrea to hold to him and his heirs sub 
nomine et honorc comitis de Karryk. James, the son and heir 
of Edmund, having married in 1327 Eleanor de Bohun, daughter 
of Humfrey, earl of Hereford and Essex, high constable of Eng¬ 
land, by a daughter of Edward I., was created an Iri.sh earl on 
Nov. 2, 1328, with the title of Ormonde. 

From the early years of the 14th century the Ormonde earls, 
generation by generation, were called to the chief government of 
Ireland as lords-keeper, lords-licutcnant, deputies or lords-jus¬ 
tices, and, unlike their hereditary enemies the Geraldines, they 
kept a tradition of loyalty to the Engli.sh crown and ti Engli.sh 
custom. Their history is full of warring with the native Irish, and 
as the sun stood still upon Gibeon, even so, we are told, it rested 
over the red bog of Athy while James the White Earl was staying 
the Wild O’Mores. More than one of the earls of Ormonde had 
the name of a scholar, while of the 6th earl, master of every Euro¬ 
pean tongue and ambassador to many courts, Edward IV. is said 
to have declared that were good breeding and liberal qualities lost 
to the world they might be found again in John, earl of Ormonde. 
The earls were often absent from Ireland on errands of war or 
peace. James, the 5th earl, had the English earldom of Wilt.shire 
given him in 1440 for his Lancastrian zeal. He fought at St. 
Albans in 1453, casting his harness into a ditch as he fled the field, 
and he led a wing at Wakefield. His stall plate as a knight of the 
Garter is still in St. George’s chapel. Defeated with the earl of 
Pembroke at Mortimer’s Cross and taken prisoner after Towton, 
his fate is uncertain, but rumour said that he was beheaded at 
Newcastle, and a letter addressed to John Paston about May 1461 
sends tidings that “the Erie of Wylchir is hed is sette on London 
BriRRe.” 

The Wiltshire^arldom died with him and the Irish earldom was 
for a time forfeited, his two brothers, John and Thomas, sharing 
his attainder. John was restored in blood by-Edward IV.; and 
Thomas, the 7th earl, summoned to the English parliament in 
1495 as Lord Rochford, a title taken from a Bohun manor in 
Essex, saw the statute of attainder annulled by Henry VII.’s first 
parliament. He died without male issue in 1515. Of his two 
daughters and co-heirs Anne was married to Sir James St. Leger, 
and Margaret to Sir William Boleyn of Blickling, by whom she 


was mother of Sir James and Sir Thomas Boleyn. The latter, the 
father of Anne Boleyn, was created carl of Wiltshire and Ormonde 
in 1529. 

In Ireland the heir male of the Ormonde earls. Sir Piers Butler 
—“Red Piers”—a.ssumed the earldom of Ormonde in 1515 and 
seized upon the Irish estates. In 1522, styled “Sir Piers Butler 
pretending himself to be earl of Ormonde,” he was made chief 
governor of Ireland as lord deputy, and on Feb. 23, 1528, following 
an agreement with the co-heirs of the 7th earl, wherel)y the earl¬ 
dom of Ormonde was declared to be at the kitig’s disposal, he was 
created earl of Ossory. But the Irish estates, declared forfeit to 
the Crown in 1536 under the Act of Absentees, were granted to 
him as “earl of Ossory and Ormonde.” His son and heir, James 
the Lame, who had been created Viscount Thurles on Jan. 2, 
1536, obtained an act of parliament in 1543-44 which, confirming 
the grant to his father of the earldom, gave him the old “pre¬ 
eminence” of the ancient earldom of 1328. 

Earl James was poLsoned at a .supper in Ely House in 1546, and 
Thomas the Black Earl, his son and heir, was brought up at the 
English court, professing the reformed religion. His sympathies 
were with the Irish, although he stood staunchly for law and order, 
and for the greater part of his life he was wrestling with rebellion. 
His lands having been harried by his hereditary enemies the Des¬ 
mond Geraldines, Elizabeth gave him his revenge by appointing 
him in 15S0 military governor of Munster, with a commission to 
“banish and vanquish these cankered Desmonds,” then in open 
rebellion. In three months, by his own account, he had put to the 
sword 46 captain.s, 800 notorious traitors and 4,000 others, and, 
after four years’ fighting, Gerald, carl of Desmond, a ])rice on 
his head, was taken and killed. Dying in 1614 without lawful issue, 
Thomas was succeeded by his nephew Walter of Kilcash, who had 
fought beside him against the Burkes and O’Mores. But Sir Robert 
Pre.sfon, afterwards created earl of De.smond, claimed a great part 
of th(‘ Ormonde lands in right of his wife, the Black Earl’s daughter 
and heir. In spite of the loyal services of Earl Walter, King James 
supi)orte(l the claimant, and the earl, refusing to submit to a royal 
award, w'as thrown into gaol, where he lay for eight years in great 
poverty, his rents being cut off. Although liberated in 1O25 he was 
not acknowledged heir to his uncle’s estates until 1630. His son, 
Viscount Thurles, being drowned on a passage to England, a grand¬ 
son succeeded him. 

This grandson, James Butler, is perhaps the most famous of the 
long line of Ormondes. By his marriage with his cousin Elizabeth 
Preston, the Ormonde titles were once more united with all the 
Ormonde estates. A loyal soldier and statesman, he commanded 
for the king in Ireland, where he was between the two fires of 
Catholic rebels and Protestant piarliamentarians. In Ireland he 
.stayed long enough to proclaim Charles II. in 1649 but defeated at 
Rathmincs, his garrisons broken by Cromwell, he quitted the 
country at the end of 1650. At the Restoration he was appointed 
lord-lieutenant, his estates having been restored to him with the 
addition of the county palatine of Tipperary, taken by James I. 
from his grandfather. In 1632 he had been created a marquess. 
The English earldom of Brecknock was added in 1660 and an Iri.sh 
dukedom of Ormonde in the following year. In 1682 he had a 
patent for an Engli.sh dukedom with the same title. Buckingham’s 
intrigues deprived him for seven years of his lord-lieutenancy, 
and a desperate attempt was made upon his life in 1670, when a 
company of ruffians dragged him from his co.ach in St. James’s 
street and sought to hurry him to the gallows at Tyburn. His son’s 
threat that, if harm befell his father he would ])istol Buckingham, 
even if he were behind the king’s chair, may have saved him from 
as.sassination. At the acces.sion of James H. he was once more 
taken from active employment. He died at his Dorsetshire house 
in 1688. He had seen his great-great-uncle the Black Earl, who 
was born in 1532, and a great-grandson was playing beside him a 
few hours before his death. His brave son Ossory, “the elde.st hope 
with every grace adorned,” died eight years before him, and he 
was succeeded by a grand.son James, the second duke of Ormonde, 
who, a recognized leader of the London Jacobites, was attainted 
in 1715, his honours and estates being forfeited. The duke lived 30 
years in exile, chiefly at Avignon, and died in the rebellion year of 
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17;^ without surviving issue. Ilis younjjcr brother Charles, whom 
Kiiik William had treated Lord Butler of Weston in the English 
peerage anti earl of Arran in the Irish, was allowed to purchase 
the Ormonde estates. On the earls death without issue in J75.S 
the estates were enjoyed by a sister, ftassing in 1760, by settlement 
of the earl of Arran, to Jtjhn Butler of Kilcash, destendant of a 
y<junger brother of the first duke. John, dying si.x years later, was 
sutteetled by W.iller Butler, a first cousin, whose son John, heir- 
male of the line of Ormonde, became earl of Ormonde and Ossory 
and ViscttuiiL 'Ihurles in i7<u, tlu' Irish parliament reversing the 
attainder of 171 v Walter, son and heir of the restored earl, was 
given an Ltiglish peerage as Lord Butler of Llanthony (kSoi) and 
an Irish mar(iuessale ol Ormondt; (1810), titles that died with him. 
'rids Lord Ormonde in iSio sold lo the crown for the great sum 
ol /2 I (1,000 his amestral right to the jirisage of wanes in Ireland, 
f or his brother and heir, created Lord Ormonde of Llanthony at 
the (oronalion of Oeorgi,* 1 V^, the Irish marquessatc was revived 
in iX.\(5 and descended in the direct line. 

'I’he earls of f'arrii k Oreland 1748), viscounts Ikerrin (Ireland 
i(/.M)), (laim desicnt from a brother of the first Ormonde earl, 
while the visiounts Mounigarret (Ireland 15SO) spring from a 
c’oimger son of I'iers, the Red Karl of Ossory. Tlu' barony of Caher 
(Ireland 1 54.^ i, created for Sir Thomas Butler of Chaier or Caher- 
down-l'iske, a desiendant in tin illegitimtite branch of the Butlers, 
fell into tibeyame among heirs general on the death of the 2nd 
btiron in 1580. It wtis tigttin created, after the surrender of their 
rights by the heirs general, in 15H3 for Sir Theobtild Butler (d. 
j 5()()), tind bei tune extinct in iSc;s on the detdh of Richtird Butler, 

1 dh btiron and 2nd \’iscount Ctiher, and second etirl of (llengall. 
But tier von Clonebough, genunni 1 Itdmhausen, count of the II.dy 
Komtm Empire, desitauls from the ,^rd etirl of Ormonde, the im¬ 
perial title htiving been revived in ihSr in memory of the servii es 
of a kinsmtin, Waller, ('oimt Butler (d. x(),^4 ), the clrtigoon oflicer 
who ctirried out the murder of Wallenstein. 

.SVc Lancashire Im(iicsts, i20<;-i407; Lancashire and rhoshirc Record 
Society, xlviii,; ('tironicles of Matthew I'aris, Roc'er of Iloveden, 
(liraldiis Uanibrensis, etc ; Dirtioiiarv cj Niitnnuil liioyjdphy : (I IvC.V 
Cnmplvte Pvrniyr; Carte’s f)rnionde papers; Easton la'tters; Rolls of 
parlitunent, line rolls, liberate rolls, pipe rolls, etc. 

BUTLER, ALBAN (1710-T773V English Roman Catholic 
priest tmd htigiologist, wtts liorn in Nortlianijiton on Oct. 24, 1710. 
lie was educalc-d at the English college, Douai, where on his 
ordiritilion to the priesthood in 1735, he held successively the 
chairs of jihilosophy and divinity. After some years spent in 
England he bectune jiri'sidenl of the English .seminary at .St. Omer, 
where he remained till his detith on Mtiy 15, i77,L Butler's great 
work Tht' Lives of the Saints, the rc'sult of 30 years’ study (i75(>- 
50). has fias.sed through many editions and translations (best 
edition, including valuable notes, Dublin i77f)-SoL 

Sec An Aicouni of the. Life of A. IL by C. B., i r. by his nephew' 
(diaries Butler (1700); and Joseph (lillow’s Biblioyjnphical Dic- 
ti(inar\ of ISu-Jish Cothalics, vol. i. 

BUTLER, BENJAMIN FRANKLIN (kSi.s-i.sq:,), 

American lawyer, soldier and politician, was born in Deerfield, 
N.H.. on Nov. 5, i.8t8. He graduated from Waterville. (now 
Colbv') College in iS^pS, w'as admitted lo the Massachusetts bar 
in 1840, began pr;Kticc at Lowell, Mass., and early attained dis¬ 
tinction as a lawyer, ])articularly in criminal cases. Entering 
politics as a Democrat, he w;i.s a member of the Massachusetts 
house of ri-|)resentatives in 185.^, and of the .State senate in 1859, 
and was a delegate to (he Democratic national conventions from 
1848 lo uSho. In that of i860 at Charleston he supported the 
movement that nominated Breckinridge and divided the party. 

After the opening of the Civil War, Butler joined the Union 
Army, and took possession of Baltimore williout bloodshed. While 
in command at fortress Monroe, he agreed to return fugitive 
skives* to their owner only on the condition that the owner, a 
V’irginian colonel, take an oath of allegiance to the United States. 
In commenting on the decision, Blair wrote Butler he was cor¬ 
rect in regarding negroes as "contraband of war,” thus originating 
the phrase "contrabard’’ as applied to the negroes. In the conduct 
of (adical operations Butler was almost uniformly unsuccessful, 
and his first action at Big Bethel, \’a , was a humiliating defeat for 


j the national arms. In 1862 he commanded the force which occu- 
jiicd New (Orleans. In the Administration of that city he showed 
iirmness and severity. Many of his acts, however, gave great 
offence, particularly the seizure of $800,000 which had been de- 
positerl in the office of the Dutch consul, and an order, issued after 
some provocation on May 15, that if any woman should "insult 
or show contempt for any officer or soldier of the United States, 
she shall be regarded and shall be held liable to be treated as a 
w'oman of the town plying her avocation.” This order provoked 
a storm of protests and was doubtless the cause of his removal 
in Dec. 1862. In (he campaign of 1864 he commanded the Army 
of the James creditably in several battles. But his mi.smanage- 
ment of the expedition against Ft. Fisher (N.C.), led to his recall 
by General Grant in December. 

He was a Republican representative in Con|:rcs.s from 1867 to 
1879, except in 1875-77. In Congress he was conspicuous as a 
Radical Republican in reconstruction legislation, and helped to 
conduct the imjieachment of ['resident Johnson; he was regarded 
as I’resident Grant’s sfiokesman in the House, and one of tin* 
foremost advocates of the jiayment in "greenbat ks” of the Gov¬ 
ernment bonds. As a candidate for governor of Massacluisef ts, he 
was twice defeated, but in 1882 he was elected by the Democrats. 
After bitterly opposing Grover Cleveland as presidential nominee 
for the Democratic Tarty he ran on the ticket of the Greenback 
I'arty, and was defeated (1884). He was an able but erratic 
administrator and soldier, and a lirilliant lawyer. Many charges of 
corruption w'ere made against him, apparently well substantiated. 
He died at Washington, D.C’, on Jan. 11, 189,3. 

See jarnes Tarlon, Butler in Neiv Orleans (i 80 ,c), The Anlohioy- 
rapliv and Personal Reminiscenecs of Major-General B. F. Butler: 
Butler's Book (1893), none too accurate; and Gamaliel Bradtord, 
Damaged Souls (1923). 

BUTLER, CHARLES (1750-1832), British Itiw’yer and 
miscellaneous w'riler, was born in London on Aug. 14, 1750, arui 
died (here on June 2, i8,;2. He was educated at Douai and in 
1775 entered Lincoln’s Inn. He practised conveyancing, and 
after the jiassirig of the Roman Catholic Relief Act 17(11 he was 
(he first Roman Catholic to be called to the bar, since i 988 . 
Butler acted as secretary to the Committees on Renal Reform 
formed by Roman Catholic laymen in 1782 and 1787. 'J'he 
numVier of his iiublished works comprises about Id'ty volumes. 

A comjilete li^,t of Butler’s works is rontaini'd in Joseph Gillow's 
Bibliugraphiial Dictionary of English Catholics, vol. i. jip. 357 .104. 

BUTLER, HENRY MONTAGU (1833-ioiS). Engli.sh 
educationist, head master of Harrow School (1850-85), and 
master of Trinity college, Cambridge (1880-1918), was born at 
Gayton, Northants, on July 2, 1833, the son of Dr. Gkokc.r 
Butler, dcain of Peterborough, who had been head master of 
Harrow (1805-29). His elclcr brolher was George Butler 
(iSic^Oo), canon of Winchester, whose wife, Josephine, is sepa¬ 
rately mentioned. H. M. Butler was educated at Harrow and 
'Lrinity college, Cambridge. He became President of the Union 
and .Senior Classic in 1855, and in 1856 was appointed private 
secretary to W'. F. Cowper, afterwards Lord Mount Temple. 
He was also secretary to the commission for rebuilding (he 
National Gallery. He became head master of Harrow in 1859, 
and made many important changes in the school, notably by giv¬ 
ing science a formal pl.icc in the curriculum, but although he 
insisted on efficient "modern” teaching, his rule at flarrow is 
principally as.sociated with the development of the traditions of 
the school, and by the added importance given to music. In 
1S85 he became dean of Gloucester, and though his master¬ 
ship at Harrow terminated, he continued to take an interest in 
the school, and in 1901 was elected a go\'ernor. He became mas¬ 
ter of Trinity college, Cambridge in and was vice-chan¬ 

cellor of Cambridge University in the years 1880-00. Under 
Butler, Trinity college became a centre for many out.side activi¬ 
ties, and its head formed a link between religious bodies of differ¬ 
ent kinds. Butler began the annual reunions of Trinity men. 
His fir.st w'ife. Georgina Elliot, had died in 18S3, and he married 
in 18S8 Agnata Frances, daughter of Sir James Ramsay of Bamff, 
the historian. Mrs. Butler had been placed by the e.\aminers 
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above the Senior Classic at Cambridge in 18S7. Butler died at 
Cambridge on Jan. 14, 1918. 

See his Leisure Honrs of a Long Life (1914); J. R. M. Butler, 
Henry Montagu Butler, Master of Trinity College, Cambridge, 1S86- 

igiS ( 1925 )- 

BUTLER, JOSEPH (1692-1752), English divine and bishop 
of Durham, was born on May 18, 1692, at Wantage, Berkshire. 
He came of Prcsbylerian parentage, and was sent to the dissent- 
iim academy of Samuel Jones at (Gloucester, and later to Tewkes¬ 
bury. While there, Butler became dissatislied with Presbyter¬ 
ianism. and after much deliberation resolved to join the Church 
of England. In 1715 he entered Oriel college, O.xford, and after 
taking his degree three years later, was ordained deacon and 
priest. He was nominated preacher at the Rolls Chapel where 
he continued until 1 726. It was there that he preached his famous 
Fifteen Sermons (1726) including the well-known three on human 
nature. In 1721 he received a prebend at Salisbury from Bishop 
T.dbot, who on his translation to Durham gave Butler the living 
of 1 foughton-le-Skerne and in 1725 presented him to the wealthy 
rectory of Stanhope where he remained for ten years. In 1733, 
Butler was made chaplain to l.ord Chancellor Talbot, and three 
years later prebendary of Rochester. In the .same year he was 
api)ointed clerk of the closet to the queen and i)ublished the 
Aiiiilogy of Religion, Natural and Revealed, to the Constitution and 
Course of Nature. 

In 1737 (Jucen Caroline died. Her recommendation of Butler 
to the favour of her husband led to his appointment in 1758 to 
the bi.shopric of Bristol, the poorest see in the kingdom. The 
severe but dignified letter to Waljiole accepting the preferment 
showed (hat the slight was resented. Two years later, however, 
Butler was presented to the rich deanery of St, Paul’s, and in 1746 
was made clerk of the closet to the king In 1747 the primacy 
was offered to him but declined on the ground that “it was too 
late for him to try to support a falling chunh.” Neverthele.s.s in 
1750 he accepted the see of Durham. He died on June 16, i7,';2, 
at Bath, and was buried in Bristol cathedral, a monument with 
an epitaph by Southey being erected over his grave in i8,^. 
Aicfirding to his wishes, all his mss. were burned after his death. 
Butler never married. 

Butler's great work. The A}ialogy of Religion, Natural and Re¬ 
vealed, to the Course and Constitution of Nature, which was so 
otten appealed to in the igth century, is essentially a work of its 
pc'fiod, being an indirect attack on the [irevailing dei.stical specu¬ 
lations {sec Dr.TSM). Its author begins by presupposing with (he 
deists the existence of Clod, and contending (hat religion cannot 
lie wholly within the .sphere of reasem. aims to show that (he 
difficulties raised by the deists against religion have analogies in 
nature. That there should be these difficulties in both realms is 
inevitable because of the limitations of our imperfect human 
faculties. No a priori construction of experience is ])ossible; we 
must slowly advance through the individual facts of the universe 
\vhi(h lead us only to a greater degree of probability. If we had 
a conqileie knowledge of the parts, we should, like Clod, know 
the whole. 

Butler next considers certain religious tenets that have been 
selected by the deists as unreasonable and attemipts to prove that, 
there is every ground for inferring (heir probable truth. Thus he 
asserts that the conception of the future life, with which all our 
hopes and fears are bound up. is not unreasonable because not 
irreconcilable with what we know of the cour.se of nature. Declar¬ 
ing that we do not really know the soul to l)e extended and 
therefore, destructible. Butler proceeds to show that the concep¬ 
tion of the future life is supported by the changes in man during 
his lifetime, by the possibility of certain of our faculties being 
suspended during sleep, etc., without being de.stroyed, by the 
teaching of experience regarding our temporal rewards and punish¬ 
ments. by the strong evidence for the moral government of (his 
world by God, and by the disciplinary character of this life. 

Bart TI. of the Analogy deals with revealed religion. Here But¬ 
ler urges the importance of revelation as supplementing and not 
contradicting reason, though he admits that its content can only 
be obscurely comprehended. True revelation cannot oppose the 


dictates of conscience, for both come from God. .Xfter ]nitting (he 
case for miracles and emphasising the importance of the death 
of Christ as the means of redemption, Butler restrikes the key¬ 
note of (he Analogy by declaring in the final chajiter that while 
the evidences for revealed religion, i.e., Christianity, do not 
amount to demonstration, they are in the highest degree \)robable. 

Bibli(>cr,\piiy.— Of the many editions of the .\nalogy the best are 
those by W. Fitzgerald (1849) containing a valualile biography, by 
W. E. Gladstone (1897) the second vol., including the Sdiiuois, and 
by J. li. Bernard (1900) which al.so inihnie.s the Sernioti',. .See '1'. 
Bartlett, Memoirs of Butler (.iSjij) ; A. L. Baker. Bishop Buthr 
(191’j). For the religious history of Butler’s linu>, see M. Patti.'.on, 
Essays and Revieivs (1889); J. Hunt, A’e/ig/eav Thought in England 
(1870-7,0; L. Stephen, English Thought in the iSih cenltoy Cuos) ; 
J. H. Overton and F*. Relton. 'The Engii.sh Church from the Atcession 
of George 1. to the End of the iSth century (njot)). 

BUTLER, JOSEPHINE ELIZABETH (is s-1900). 

English social reformer, daughter of John Grey, agi ieulturist; 
born Ajiril 13, 1S28, at Millield Hill, Northumberland, of Hugue¬ 
not descent through her mother, Hannah Annctt. She died De¬ 
cember 30, 1906, at Wooler, Northumlierl.ind. She married t 1S52) 
George Butler, educator, finally canon of \\’iiuhcsler. They livi'd 
first at Oxford, then Gheltenhani, and settled in Liverpool in uStit) 
where, with her liusbaiul, she established homes foi ])rostitutc,>. 
In 1S69 she organized the Ladies’ National AssoGatioii to vciical 
the C'ontagiou.s Di.seases acts; the lirsi, jiasseil almost secretly by 
I’arliamenl (1864), was strengthened and extended territorially 
in i 860 and 1869. The ‘'C.D, acts” were designed iiriinarily to 
[irotecl garri.sori towns and naval stations; they iiermittcd on mere 
suspicion the arre.st of women by siH.-cial iiolice, reijuircd compul¬ 
sory medical examination by justices’ order, and detention in hos¬ 
pitals if found affected. Mrs. Butler’s “Brotest of the Ladic,^” 
signed by Florence Nightingale {g.v.C Harriet Martineau (f/,; .' 
and many other notable women, published in tlie London Daily 
Neifs (1869), initiated the “Abolitionist” crusade. I'rging that the 
acts deprived the most clefcn.sc-less class of its constitutional rights 
and failed as public health measures, she agitated for their n'lieal 
by numerous publications (notably The Constitution Violated, 
1871), by intervention in elections, and by organizing debates in 
parliament. A royal commission ( 1870-71) and a select committee 
of the house of commons (187C9-82) were, obtained to investigate 
their operation. The acts were sus[x'ndc*d in 1883 and repealed in 
1886. Mrs. Butler also inlluenced Euroiiean governments against 
liccTised brothels and .state regulation of prostitution (g v.). Vic tor 
Hugo. Mazzini and Garibaldi were among bcT eontinental, and 
William Lloyd Garrison among her American, sui’iportcrs. She 
founded the International Abolitionist Fc-dc“ration, which held its 
first world congress in Geneva (1877). She revc'aled the- licensed 
brothel as (he market for the white-slave traffic (g.vA and sale 
of children for “infamous jnirjioses.” The League of Nations In¬ 
ternational Convention for (he Suppression of the Traffic in 
Women and Children (1921) and world-wide developments there¬ 
from undoubtedly stemmed directly from her agitation. An earl\' 
suffragist, Mrs. Butler \vorked also for equal educational and eco¬ 
nomic opjiortunities for W'ornen. Dame Millie ent G. Fawcett (g.vA 
stales: “No other woman in history has had such far-rc-acliiiig 
influence, or effected so widespread a change in jnjblic opinion.” 

See The New Abolitionists (1876) ; W. T. .Stecid, The Maiden Trih- 
ute (1885); Bc-njamin Scott, A Slate Iniquity G890) ; Josc-pliine 
Butler,/VrvoMciZ Reminiseenees of u Great Crusmte (i8(/(. 191 G ! Mil- 
licent G. Fawcett and E. M. Turner, Josephine Butler (1927) ; Social 
Service Review, vol. ii, 1928. (,\. H. M ) 

BUTLER, NICHOLAS MURRAY CiSt 2- i, Amc ri 

can educator and publicist, was born at Elizabeth (N.J.) on April 
2, 1862. IIc graduated at Columbia collc'ge in 1S82, was a gradu¬ 
ate fellow in philosophy there from 1882 to 18S4, taking the de¬ 
gree of Ph.I). He (hen studied for a year in Baris and Berlin, 
He was an assistant in philosophy at Columbia in 1885-86, tutor 
in 1886-89, adjunct professor of phiio.sophy, ethics and psychology 
in 1889-Q0, becoming full professor in 1890, and dean of the 
faculty of philosophy in 1S90-1902. From 1886 until 1891 he 
was the first president of (he New York college for the training 
of teachers Hater Teachers’ college of Columbia university), 
which be had personally planned and organized. In 1889 
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founded rind for ,50 y^ars edited T//e Educational Review, an in¬ 
fluential educational magazine. He soon came to be looked uf)on 
as one of the forerno.st authorities on educational matters in Amer¬ 
ica, and in 1894 was elected president of the National educational 
assoc iatit)n. He was also a member of the New Jersey State board 
of education from 1887 to 1895, and was president of the Paterson 
t J ) board of education in He was president of Co¬ 

lumbia university from rgoi to his retirement in 1945 when he 
became president emeritus. He was also president of Barnard col¬ 
lege, Teachers college, the New York college of pharmacy (1004- 
45) and of St. Stephen’s collcjge, Annandale-on-Hudson (1928-45). 

He was elec led a member of the American academy of arts and 
letters in 1911. In 1912 he was chairman of the New York State 
Kc"puf)li(an convention and also a delegate of the Republican na- 
ticaial convention. Vicc;-Presidcnt Sherman was renominated, but 
died shccrtly before the general election, and the Republican elec¬ 
toral votes were cast for Hr. Butler fc)r vica* president. He w^as, 
howc'ver, overwhelmingly defeated on the* ticket with President 
Taft, Wilson receiving an electoral vote of 435 (40 States), 
Koose\'ell 88 (f> States) and Taft 8 (2 Stales). In rgib, 1920, 
19,',} and i{) 28 he was a delegate to the* Re[)ublican national con¬ 
vention. He was :m early and pronounced advocate of the repeal 
of the iSth Amendment on the grounds (1) that it was a revolu- 
tionar>’ dc-parture from the' plan of federal government with its 
distribution of ixiwct-s between the Nation and the States as 
established by the Constitution, and (2) that it was a most in- 
efteclive method of combating the evils of the saloon and the 
]ic|Uor traffic. He favoured woman suffrage and advocated the 
short ballot. At the- Republican national convention in 1920 he re¬ 
ceived (u)\ votes for the presidential nomination on the first ballot, 
the number gradually falling to two on the tenth and last ballot. 

As an eclucator Butler w'as a bold critic of many contemporary 
tcmdeiuies in American education. He upheld the old theory of 
mental discipline, and in the face of widesiiread vocational move- 
mc'nt in schools and colleges remained a steadfast and elocjuent de¬ 
fender of liberal education. Under his guidance (a,>lumbia uni- 
vc'rsity became a losinopcjlitan institution, and its total registra¬ 
tion in 192S, including university exten.sion and summer session, 
Barnard. 'I'eachcu's’ college and the College of Pharmacy, was 
30,(}39. He was chairman of the national committee of the United 
Slates for the; restoration of the University of Louvain, destroyed 
b\' the- Cermans in 1914. In 1920 he resigned the editorship of 
77 /(’ Ediuiitional Review. In J921 he was made grand ofticier de 
la IvCgion d'honneur (ofheier 190O, commaiuleur, 1912). In addi¬ 
tion he has rc-ceived decorations from Belgium, Czechoslovakia, 
(ireece, Italy, I’olaiul, Prussia, Rumania and Serbia. In 1923 he 
lu-came a member of the Inst it ut de France, taking the place of 
the late Lord Bryce, and in the same year, a.s Watson professor 
of American history, literature and institutions, hc^ dedivered a 
series of lectures at eight British universities. He has been a 
trustee of the Carnegie foundation for the advancement of teach¬ 
ing since 1905, and of the Carnegie Corj>oration since 1925. He 
has been a strong advocate of international understanding and the 
betlernunt td international relations. In 1907 and 1(109-12 he 
was chairman of the Lake Mohonk. conference on international 
arbitration. Since its organization in 1910 he has been a trustee 
of tht' Carnegie endowment for internation.al jH^ace and director 
of its division of intercourse and education, and president of the 
tndowment since 1925. In 1924 he was elected chancellor of the 
American aiademy of arts .'ind letter,s. In addition to editing The 
F.dueational Review for 30 yt'ars he has also edited several series 
of books, including “ Phe Great Educators" and "The Teachers’ 
J'rofessional Library," ami Education in the Tnited States, a 
series of monographs jirepared for the I'niled States exhibit at 
the Paris exjKisilion, 1900 (1900, new ed., 1910). His WTitings 
include; 7'he Meaning of Kducalion (1898, rev. ed 1915); True 
and False Democracy (1907); 'Fhe American as he is (1908); 
Philosophy (1911); Why Should ll’c Chanj^c Our Form of 
Government? (1912); The International Mind (1Q13); Pronress 
in Politics (1913, a pamphlet); Pin Meaning of Education (1915. 
an enlargement of one published in 1898); A World in Ferment 
(1918, interpretations of the War for a new world); Is America 


' Worth Saving? (1920); Scholarship and Service (1921); Build^ 
inp the American Nation (1923): The Faith of a Liberal (1924). 

BUTLER (or Boteler), SAMUEL (1612-1680), English 
poet, author of Iludibras, son of Samuel Butler, a small farmer, 
was baptized at Strensham. W'orcestershire, on Feb. 8, 1612. He 
was educated at the King’s school, Worcester, under Henry 
Bright, the record of whose zeal as a teacher is preserved by 
Fuller (Worthies, Worcestershire). After leaving school he served 
a Mr. Jcffcrcys of Earl’s Croome, Worcestershire, in the capacity 
of justice’s clerk. Later on he was recommended to Elizabeth, 
countess of Kent. At her home at Wrest, Bedfordshire, he had 
access to a good library, and there, too, he met Selden, who some¬ 
times employed him as his secretary. But his third sojourn, with 
Sir Samuel Luke at C’ojile Hoo, Bedfordshire, was not only 
aiiparently the longest, but also much the most important in its 
effects on his career and works. We are nowhere informed in what 
capacity Butler served Sir Samuel Luke, or how he came to reside 
in the house of a noted Puritan and Parliament man. In the 
family of this "valiant Mamaluke,” who, whether he was or was 
not the original of Iludibras, was certainly a rigid Presbyterian, 
"a colonel in the army of the Parliament, scoutmaster-general for 
Bedfordshire and governor of Newport Pagncll,” Butler must 
have had the most abundant opportunities of studying from the 
life those who were to be the victims of his satire; he is supposed 
to have taken some hints for his caricature from Sir Henry Rc^se- 
well of Pord abbey, Devonshire. But W'e know nothing positive 
of him until the Restoration, when he was ai)])oinled secretary to 
Richard Vaughan, 2iid earl of Carbery, lord president of the prin¬ 
cipality of Wales, who made him steward of Ludlow castle, an 
oHice which he held from Jan. 1661 to Jan. 1062. About this time 
he married a rich lady variously described as a Miss Herbert and 
as a widow named Morgan. His wife’s fortune was afterwards, 
however, lost. 

Early in 1063 Iludibras: The First Part: written in the Time of 
the Late. B rin', was published, but this, the first genuine edition, 
had been preceded in 1062 by an unauthorized one. On l.)ec. 20 
Pepys bought it, and though neither then nor afterwards could he 
st‘e the wit of ‘‘so silly an abuse of the Presbyter knight going to 
the wars," he repeatedly testifies to its extraordinary popularity. 
A spurious second part appeared within the year. This determined 
(he poet to bring out the second part (licensed on Nov. 7, 1663, 
printed 1694), which if possible exceeded the first in popularity. 
I'rpm this time till 1678, the date of the publication of the third 
part, we hear nothing certain of Butler. On the publication of 
Iludibras he was sent for by Lord Chancellor Hyde (Clarendon), 
says Aubrey, and received many promises, none of which was 
fulfilled. He is said to have received a gift of X300 from Charles 
11 ., and to have been secretary to George Villiers, 2nd duke of 
Buckingham, when the latter was chancellor of the University of 
Cambridge. Butler's satire on Buckingham in his Characters 
{Remains, 1759) show's such an intimate knowledge that it is 
probable the second story is true. Two years after the publication 
of the third part of Hudibras he died, on Sept. 25, lOSo, and was 
buried in the churchyard of St. Paul’s, Covent Garden. It appears 
that he died in extreme poverty. He was, we are told, ‘‘of a 
Iconine-colourcd hair, sanguine, choleric, middle-sized, strong." 

Iludibras itself, though probably quoted as often as ever, has 
dropped into the class of books which are more quoted than read. 
The poem is of considerable length, extending to more than ten 
thousand ver.scs, yet Hazlitt hardly exaggerates when he says that 
"hall the lines are got by heart"; indeed a diligent student of 
later English literature has read a great part of Iludibras though 
he may never have oi)ened its pages. The tableaux or situations, 
though few and simpile in construction, arc ludicrous enough. The 
knight and squire setting forth on their journey; the routing of 
the bear-baiters; the disastrous renewal of the contest; Hudibras 
and Ralph in the stocks; the lady’s release and conditional accept¬ 
ance of the unlucky knight; the latter’s deliberations on the means 
of eluding his vow; the Skimmington; the visit to Sidrophel, the 
astrologer; the attempt to cajole the lady, with its woeful con¬ 
sequences; the consultation with the lawyer, and the immortal 
pair of letters to which this gives rise, complete the argument of 
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the whole poem. But the story is as nothing; throughout we have 
little really kept before us but the sordid vices of the sectaries, 
their hypocrisy, their churlish ungraciousness, their greed of 
money and authority, their fast and loose morality, their inordi¬ 
nate pride. The extraordinary felicity of the means taken to place 
all these things in the most ridiculous light has never be.cn ques¬ 
tioned. The doggerel metre, never heavy or coarse, but framed 
as to be the very voice of mocking laughter, the astounding similes 
and disparates, the rhymes which seem to chuckle and to sneer of 
thcm.selves, the wonderful learning with which the ahu.se of learn¬ 
ing is rebuked, the subtlety with which subtle casuistry is set at 
nought can never be missed. 

It signifies nothing whether Hudibras was Sir Samuel Luke of 
Bedfordshire or Sir Henry Roscwell of Devonshire, still less 
whether Rali)h's name in the flesh was Robinson or Pendle, least 
of all that Orsin was perhaps Mr. Gosling, or Trulla possibly Miss 
Spencer. Butler was probably as little indebted to mere copying 
for his characters as for his ideas and .style. These latter are in 
the highest degree original. The first notion of the book, and only 
the first notion, Butler undoubtedly received from Don Quixote. 
His obligations to the Satyre Mcnipph'. have been noticed by Vol¬ 
taire, and though English writers have sometimes ignored or ques¬ 
tioned them, are not to be doubled. The art, perhaps the most 
terrible of all the weapons of satire, of making characters without 
any great violation of probability represent themselves in the 
most atrocious and despicable light, was never perhaps posses.scd 
in perfection except by Pithou and his colleagues, and by Butler. 
Against these great merits some defects mu.st certainly be set. As 
a whole, the poem is no*doubt tedious, if only on account of the 
very blaze of wit, which at length almost wearies us by its cease¬ 
less demands on our attention. It should, however, be remembered 
that it was originally issued in parts, and therefore, it may be 
supposed, intended to be read in parts, for there can be little 
doubt that the second part was written before the first was pub¬ 
lished. A more real defect, but one which Butler shares with all 
his contemporaries, is the tendency to delineate humours instead 
of characters, and to draw from outside rather than within. 

Attempts have been made to trace the manner and versification 
of Ilndihras to earlier writers, especially in Cleveland's satires and 
in the Musarum Dcliciae of Sir John Mennis (Pepys’s Minnes) 
and Dr. James Smith (1605-67). But if it had few ancestors it 
had an abundant offspring. A list of 27 direct imitations of Iludi- 
bras in the course of a century may be found in the Aldine edition 
( i 8 q 3). Complete translations of considerable excellence have 
been made into French (London, 1757 and iSiq) by John Town- 
ley ( i 6 q 7 -i 782), a member of the Irish Brigade; and into German 
by D, W. Soltau (Riga, 1787); sjiecimens of both may be found 
in R. Bell's edition. 'Voltaire tried his hand at a compressed ver¬ 
sion, but not with happy results. 

Bibliography. —Butler’s works published during his life include, 
besides Hudibras: To the Memory of the most renowned Du Vail: 
A Pindaric Ode (1671) ; and a j^rose pamphlet against the Puritans, 
Two Letters, one from J. Audland . . to IV. Prynne, the other 

Prynne’s Answer (1072). In 1715-17 three vols., entitled Posthumous 
Works in Prose and Verse . . . with a key to Hudibras by Sir Roger 
I’Estrange . . . wxrc published with great .success. Most of the con¬ 
tents, however are generally rejected as spurious. The poet’s papers, 
now in the British Museum (Addit. mss. 32, 625-626), remained in 
the hands of his friend William Longueville, and after his death were 
left untouched until 1759, when Robert Thycr, keeper of the public 
library at Manchester, edited two volumes of verse and pro.se under 
the title of Genuine Remains in Verse and Prose of Mr. Samuel Butler. 
This collection contained The Elephant in the Moon, a satire on the 
Royal Society; a scries of sketches in prose, Characters; and some 
satirical poems and prose pamphlets. Another edition, Poetical Re- 
mains, was issued by Thyer in 1827. In 1726 Hogarth executed some 
illustrations to Hudibras, which arc among his earliest but not, perhaps, 
happiest productions. In 1744 Dr. Zachary Grey published an edition 
of Hudibras, with copious and learned annotations; and an additional 
volume of Critical and Historical and Explanatory Notes in 1752. 
Grey’s has formed the basis of all subsequent editions. 

Other pieces published separately and ascribed to Butler arc: A 
Letter from Mercurius Civicus to Mercurius Rusticus, or London’s 
Confession but not repentance . . . (1643), represented in vol. iv. 
of Somers’s tracts; Mola Asinarum, on the unreasonable and insupport¬ 
able burthen now pressed , . , upon this groaning nation . . . (1650), 
included in his posthumous works, which is supposed to have been 


written by John Prynne, though Wood ascribe.s it to Butler ; The Acts 
and monuments of our late parliament . . . (1650, i^intcd i7ro), of 
which a continuation appeared in 1659; a “character” of ('harles 1. 
(1671) ; A Ne 7 i' Ballad of King Edward and .fane Shore . . (1671) ; 

A Congratulatory Poem . .. to Sir Joseph Sheldon (1675); 

7 'hc Geneva Ballad, or the occasional conformist display'd {1074); 
The Secret History of the Calves head club, com pleat (4th cd. 

1707) ; The Aforning's Salutation, or a friendly Conference between a 
puritan preacher and a family of his flock (reprinted, Dublin, 

1714). Two tracts of hi.s appear in Somers’s Tracts, vol. vii.; he 
contributed to Ovid's Epistles translated by several hands (loKo) ; and 
works !)>• him are included in Miscellaneous works, written by 
George Duke of Buckingham . . also State Poems {by various 

hands) (1704); and in The Grove . . . (1721), a ])oetic misiellany, 
is a “Satyr again.‘-t Marriage,’’ not found in lu.s works. 

'I'hc life of Butler was written by an anonymous author, said by 
William Oldys to be Sir James Astrey, and prefixed to the c(lition of 
1704. The writer ]irofesses to .supplement and correct the notice given 
by Anthony a Wood in Athenae Oxonienses. Dr. Tlire.idneedle Russel 
Nash, a Worcestershire antiquarian, sup{)lied some additional fads in 
an edition of 1703. See the Aldine edition of tlie Poetical H’orfe.s of 
Samuel Butler (1SQ3), edited by Reginald Brimley Johnson, with 
complete bibliographical information. There is a good reprint of 
Hudibras (cd. by A. R. Waller, T005) in the Cambridge Classics. 

BUTLER, SAMUEL (i77.|-iS3()), English classical scholar 
and schoolmn.stcr, and bi.shop of Lichfield, was born at Kenilworth. 
He had a brilliant career at Cambridge. In 1708 he became head¬ 
master of Shrewsbury school. In 1802 he was presented (0 the 
living of Kenilworth, in 1807 to a prebendal stall in Lichlieltl 
cathedral, and in 1S22 to the archdeaconry of Derby; all tlie.se 
appointments he held with his headmastershij), but in 1S36 he was 
jiromoted to the bishopric of Lichfield. It is in connection with 
Shrewsbury school that Butler will be chiefly remeniliereii, 1 luring 
his headmastership its reputation greatly increased, aiul in the 
standard of its scholar.ship it stood as high ns any public school in 
England. Hi.s edition of Aeschylus, with the text and noti's of 
Stanley, appeared i8of;-i6, and was severely criticized in the Edin¬ 
burgh Rrvinv. He also wrote a Sketch of Modern and Ancient 
Geography (1813), and brought out atlases of ancient and modern 
geography. His library included a fine collection of Aldine tali- 
tions and Greek and Latin mss,; the Aldines were sold by auction, 
the mss. purchased by the British Museum. 

Butler’s life has been WTittru by his grandson, Samuel Butler, 
author of Ere^vhon (Life, and Letters of Dr, Samuel Butler, iHofi) ; 
•lee also Baker’s History of St. John's College, Cambridge (ed. J. K. B. 
Mayor, 1K60) ; W. E. Heitland, Dr. Butler of Shreioibury School 
(1897; ; Sandy.s, Hist. Class. Schol. (ed. igo8), vol. iii. p. 398.' 

BUTLER, SAMUEL (1835-1002), English author, son of 
the Rev. Thomas Butler, and grandson of Samuel Butler, Bishop 
of Lichfield (g.v.), was born at Langar, Notts., on Dee. 4, 1835. 
He was educated at Shrewsbury School and at St. John’s Gollcge, 
Cambridge, where he narrowly missed a clas.sical fellowship, lie 
wished to be a painter, and refused, on grounds of religious doubt, 
to enter the Church, for which he had been intendial. After .some 
differences with hi.s father on this head, he emigrated in 1859 
to New Zealand, and esiabli.shed a .sheep-run on the Rangitata, 
with capital advanced by his father. He had already been lon- 
necled at St. John’s w’ilh an undergraduate jiaper, The Eagle, 
and in New Zealand he contributed various articles to the press, 
including a dialogue, Darwin and ilic Origin of Species (1862), 
and a sketch, Darwin among the Machines (1863), which was 
the germ of his best-known work, Erewhon. His first book, A 
First Year in Canterbury Settlement (1863), describing his New 
Zealand exr)eriences, was edited and published by his falhc-r from 
his letters during his absence from England. In 1K64, hiving 
doubled his capital, he sold his sheep-run, and returned to England, 
taking rooms in Clifforrl’s Inn, where he Jived for the rest of his 
life. At this time he possessed a competence; but this was .subse¬ 
quently lost in speculative ventures, and from 1874 to t8S6 his 
circumstances were embarrassed. In 1S86, however, hi.s father’s 
death ended his monetary troubles. On hi.s return to England he 
had begun to study painting seriously, and from 186S to 1876 
he exhibited regularly at the Royal Academy. One of his pictures, 
“Mr. Heatherley’s Holiday,” is now in the Natioii.il Gallery of 
British Art. At Heatherley’s school of painting in Newman Street 
he met Eliza Mary Anne Savage, who became hi.s clo.se.st friend. 
He corresponded regujarly with her until her death in 188$. It 
appears that she was in love with him; but .she was lame, ii^ 
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poor hralth, and not beautiful. Butler never married. In his later 
years his (losesl friend was Henry I'estin^ Jones, who wrote 
his liie, and (ajllaborated with him in the iliustratinK of his Italian 
books and in his musital (omjjosilions 'I'hese include Gavottrs, 
Mitiurts, Fiiiiur.s, and oilier Short Pieces for the Piano (1885), 
Narcissus: a Cantata in the TJandelian form (iHSS), and Ulysses: 
an Oratorio ( looj). Butler was tliron^'hout his life pa.ssionately 
devoted to Handel, whom he ranked very much above all other 
composers. 

Butler lives, not by his music .al compositions or his pictures, 
but bv his bcioks, His first important work was Erewhon, or 
Over the Ranye (1872;, a stors' of a visit to an imaginary country 
shut oft from the world. 'I'he account of Ivrewhonian manners 
enables Butler to proclaim his own philosophy of life in satirizing 
the manners of liis age. Erewhon, which had a i)opular success 
denied, in Butler’s lifetime, to all his later books, was followed 
b>' The Fair Haven (187.^), a satirical defence of “the miraculous 
element in Our Lord's ministry here on earth,” purj)orting to be 
written by one, John Pickard (Jwen, of whom a satirical liiography 
is [crelixed. The l-air Haven, based on a pamphlet on The Evidence 
for the Resurrection, which Butler had printed privately in 1865, 
appe-ared without his name, and was taken seriously by some 
reviewers, fn a second eclition, issued in the same year, Butler 
disclosed his authorship and inicmtion. Mc*anwhile, he had been 
following up his e.irl>' interest in the doctrine of evolution. In 
1.87.' he twice stayed with ('harles Darwin, with whom, and with 
his son, 1 rancis, he- w.as on terms of friendship. But his study 
of c'volution lc‘d him to a .sharp dissent from Darwin’s views, and 
to the upholding, of a cloclrinc- which he traced back in part to 
Button, I.am.irck, and Krasmus Darwin, whost; contributions to 
the thc-ory of evolution seemed to him to have been overlaid by 
the* jiraise accorded to C'harlc'S Darwin's theory of Natural Selec¬ 
tion. In 1S77 he published the first of his books on this subject. 
Life, and Habit, in which he developed the doctrine that heredity, 
and therefore evolution, depcauied not on the natur.il selection 
of chance v’ariations or “s|>c)rls,” but on an “unconscious memory,” 
transmitted as h.ibit from generation to genc*r.ilion, and tending 
constantly to grow with the life of the race. Life, and Habit was 
followc'd liy Evolution Old and New ( 1.S7C)), Unconscious Memory 
(]SSot, and Luck or Cunning? (1.8S0), in which Butler’s hiolog- 
ic:d thc-ories were further devedoped. These* writings, by means 
of which he held that he* had achievc-d “the re-introduction of 
tc'leology into organic life,” receivc'cl no serious notice from his 
contemporaric's, though they have been far more favourably con¬ 
sidered by later scientists \ cf. Prof. Bateson, in the Darwin con- 
ten.iry volume, Darwin and Modern Science (ic)Oo)|. Natural 
selection, as interpreted by Darwin, sc-emed to Butler to remove 
all idc*a of purpose' from the universe, and to depend on the 
occurrence of varialicnis, or “sports,” whose appearance if left 
totally unc'xplainecl. Against this vic-w, he maintained that varia¬ 
tion was due, not to “luck.” but to the striving (or “cunning”) of 
the individual in adapting itself to its enviremment, and handed 
on.by the inhe-ritance of “unconscious memory” or “habit.” 

Having completed his contribution to the theory of evolution, 
Butler found himself attracted to a problem of a very different 
order—the Homc'ric ciuc-stion. He developed the belief that the 
Iliad and the Odyssey were by different writers—the Iliad by a 
native of the 'rroad, veiling his sympathy for the Trojans against 
the (ireeks, .and the Odyssey by a woman, a native of Trapani 
in Sicily. These views were lirst put forward in periodical writings 
and in two pamphlets, I'Jie Humour of Homer (i.Stjj) and On 
the Trapanese Orii^in of the Odyssey (TSojO- His views about 
the Odyssey were further develoju'd in The Authoress of the 
Odyssey (1S07), and he also tr.mslated both the Iliad (iSc^S) 
ancl the Odyssey (1000) into <ollociuial prose. His remaining works 
include his charming Alps and Sanctuaries of Piedmont and the 
Canton Ticino (1881) and A'.v \'oto: an Account of the Sacro 
Monte or New Jerusalem at Varallo-Sesia (,1888). memorials of 
his freciuent holidays in Italy, lirst vi.sited by him as an under- 
graduate, and subsequently re-visited on all possible occasions. 
He also wrote The Life and Letters of Samuel Butler (i8c)o), a 
voluminous study of his grandfather’s life and work, a book on 


Shakespeorc*s Sonnets cTSejo). and Erewhon Re-visited (igoi), 
an amusing sc-qucl to Erewhon. 

Butlc-r’s one novel. The Way of All Flesh (1003), not published 
until after his death, though it was written between 1873 and 
1885, is by far his most important work. It is largely autobio¬ 
graphical, and the characters are mostly taken, with changes, 
ticjin real life. Theobald and Christina Pontifex are based on 
Butler's parents, Alethca on Miss Savage, and Dr. Skinner on Dr, 
Kennedy, Butler’s head master at Shrewsbury, W’hile Butler him¬ 
self appears twice, as both Overton and Ernest Pontifex. The 
B ay of All Flesh is the ciuimessence of its author’s commonsense 
phiiuscj[)hy. It wages w-ar on all extremes (surloiit point de zelc 
was a favourite maxim of Butler’s), on all shams and pretences— 
above all those of which the pretenders are unconscious—on all 
attem[)ls to take either life or death too si'Hously. It is full of a 
faintly bitter irony, which the author turns on occasion against 
himself as well as his victims. It is caricature; but no book gives 
a better satiric picture of family life and manners in mid-Victorian 
Faigland. With Butler’s books on evolution, it has notably in- 
lluenced Bernard Shaw, especi.illy in his writings on parents and 
children. 

Butler w'rote a good, plain, vigorous English, almost devoid 
of ornament. “A man,” he wrote at the age of 22, “.should be 
clear of his meaning before he endeavours to give it any kind of 
utterance, and, having made u[) his mind what to .say, the less 
thought he takes how to say it, more than briefly, pointedly, and 
plainly, the belter.” His Notebooks, from W'hich a selection was 
published in 1012, are full of good and characteristic things said 
brielly, pointedly and plainly. There will be fo\ind also bis famous 
Psalm of Montreal, first published in the Spectator in 1878. 

See Samuel Butler: Records and Memorials (jn'ivaitely printed, 
igos), H. E. Jones, Charles Darwin and Samuel Butler (1011), H. F. 
Jones The Life of Samuel Butler (1010), and, for a critical study, 
('. K. M. Joad, Samuel Butler (1Q24). (G. D. H. C.) 

BUTLER, SIR WILLIAM FRANCIS (1838-1010). Brit- 

i.sh soldier, entered the army as an ensign in 185S, becoming cap¬ 
tain in 1872 and major in 1874. He took p.art with distinction in 
the Red river expedition (1870-71) and the Ashanti operations of 
>873-74 under Wobselcy, and received the C.B. in 1874. He 
.served with the same general in the Zulu War (brevet lieutenant- 
tolonel), the campaign of Tel-el-Kebir, after which he was made 
an aide-de-camp to the queen, and the Sudan 1884-85, being 
employed as colonel on the staff 1S85, tind brigadier-general 
1885-80. In the latter year he was made a K.C.B. He was colonel 
on the staff in Egypt, Feb. i8yo to Dec. 1892, and brigadier- 
general till Nov. 1893, then appointed to Aldershot as major- 
general. Later he commanded the south-eastern district. In 1898 
he siKieedeil General Goodenough as commander-in-chief in South 
Africa, with the local rank of lieutenant-general. For a short 
period (Dec. 1898-Feb. 1899), during the absence of Sir Alfred 
Milner in England, he acted as high commissioner, and as such and 
subsequently in his military caiiacily he expressed views on the 
subject of the probabilities of war w’hich were not approved by 
(he home government; he w'as consequently ordered home to 
command the wc.stern district, and held this post until 1005. He 
was promoted lieutenant-general in 1900. He had long been 
known as a descriptive writer, since his publication of The Great 
Lone Land (1872) and other works, and he was the biographer 
(iSoq) of Sir George Colley. Sir William Butler died at Tipper¬ 
ary on June 7 luio. He married in 1S77 Aliss Elizabeth Thomp¬ 
son, an accomplished painter of battle-scenes. 

Among Lady Butler’s more famous works w’ere “The Roll Call” 
(1874), “Quatre Bras" (1875), “Rorke’s Drift” (1881), “The Camel 
Corjis” (i8gi), and “The Dawn of Waterloo” (1895). Sec her 
Autobioftraphy (192,3). 

BUTLER, a city of Pennsylvania. U.S.A., on Connoquenessing 
creek, about 30 mi. N. of Pittsburgh; the county seat of Butler 
county. It is served by the Baltimore and Ohio, the Pennsylvania, 
and the Bessemer and Lake Eric railways. The population in 1930 
was 23.568, and was 24,477 in 1940 by the federal census. It is 
built on a hill about 1,010 ft. above sea level and commands ex¬ 
tensive views of the valley. Oil, natural gas, limestone, coal, and 
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iron abound in the vicinity, and the city has manufactures, includ¬ 
ing steel cars, bantam automobiles, strip and stainle.ss steel, plate 
glass, standard steel pipe and electrical conduit, oil well supplies, 
petroleum products, car wheels, rubber goods, auto chains, steel 
drums and shirts and overalls. The factory output in 1040 was 
$55,000,000. When Butler county was formed in 180J, this site 
was selected for the county scat, and in 1S05 the borough was in¬ 
corporated. A city charter was .secured in loiy. County and city 
were named after General Richard Butler, a Revolutionary soldier. 

BUTLER, a domestic servant who superintends the wine- 
cellar and acts as the chief male servant of a household; among 
his other duties are the conduct of the service of the table and 
the custody of the plate. The butler of a royal household was an 
olticial of high rank, whose ilulies, though primarily connected 
with the supply of wine for the rt)yal table, varied in the different 
courts in which the office aiipears. In England, as superintendent 
of the importation of wine, a duty was payable to him (see 
I’kisage and Butlekage); the butlership of Ireland, Fincerna 
Uiberniac, was given by John, king of England, to Theoliald Wal¬ 
ter, who added the name of Butler to his own; it then became the 
surname of his descendants, the carls, dukes and marciuesses of 
Ormonde {see Butler [ family]). Butler is from the Late Lat. 
buticiilarius, buticula, a bottle, through the O.Fr. bouteillier. 
BUTLERAGE and PRISAGE: .vee I’kisa(;e and But- 

LERAGE. 

BUTO, the Greek name of the Egyptian goddess Ulo (hierogl. 
ll ’ay /), confused with the name of her city Buto (,wy; Busikis). 
She was a cobra-goddess of the marshes, worshipjied e.sjiecially 
in the city of Buto in the north-west of (he. Delta, and at tinother 
liulo (Hdt. ii. 75) in the north-east ol the Delta, now Tell 
Nebe.sheh. This western Buto was the capit.il of the kingdom of 
Northern Egypt in prehistoric times before the two kingdoms 
were united; hence the goddess Buto was goddess of Lower 
Egyjit and (he North. To correspond to the vulture goddess 
(Nekhbi) of the south she sometimes is given the form of a 
vulture; she is al.so figured in human fornE As a .serpent .she is 
commonly twined round a papyrus stem, which latter spells her 
name; and genertdiy she wears the crown of Lower Egypt. The 
Greeks identified her with Lelo; partly by the resemlilance of 
name, partly by the myth of her having brought up llorus in a 
floating island, resembling the story of Lelo and Apollo on Delos. 
Herodotus describes the temple and other sacred jilaces of (the. 
western) Buto, and refers to its festival, and to its oracle. It 
eventually became, at a very late date, the capital of a iionie, in 
this ca.se called Phtheneto, “the land of (the godde.ss) Buto.” 
The second Buto (hierogl. ’hn-1) was capital from early time.s of 
the iQth nome of Lower Egypt. 

BUTON (Dutch, BoetoenfO, island S.E. of Celebes, one of a 
group of which the most important are Buton, Muna, Kabena, 
and Wowoni. Buton Strait, between Buton and Muna (port, on 
the E. coast, Raha), is narrow, and difficult to navigate, but beau¬ 
tiful. It is over 100 mi. long; the area is about 2,000 sq.mi. It 
has an axial chain of limestone hills (highest point Kepala-Dgena, 
3,740 ft.) thickly forested, as is the whole island. Pop. (1930) 
106,730. The coast people arc mostly Mohammedan Buginese, 
but the interior also has pagan peoples. There are three classes 
—descendants of nobles, free inhabitants, and slaves. They carr>' 
on weaving and copperwork, but are chiefly trading sailors 
and fishermen, and their well built prahiis traverse all the 
seas of the Archipelago. Houses are built of wood, on piles, 
and sometimes villages are in shallow water off shore in more 
or less circular form, with approach by a bamboo causeway. 
Buton formerly had an evil reputation for piracy, and on the S. 
coast the old pirate haunt of Wasumba is still to be .seen, surround¬ 
ed by thick walls of chalk-blocked coral, and not far from the vil¬ 
lage of Wabula. Buton comes under the jurisdiction of Celebes, 
but there is a local sultan, who is elected by a council in which 
Dutch officials participate and who lives at Wabula, in a kraton, 
or fortress, which has bastions, with loop-holes, and is situated 
on the top of a steep hill, at some distance from the coast. Teak 
is found, a^d is used for boat-building, coconuts are grown, and 
there is some trade in copra and a kind of small dried fish. A few 


of the natives engage in pearl-dealing, but not all the pearls are 
genuine. Buton yield.'^ a considerable amount of natural a.sphnlt. 
The iTort for the islai\d is Buton. at the N.W. end of the strait. 
An assist ant-resident is stationed in Bau-Baii (Buton), Japan 
occupied the island in World War II, 

BUTOW, chief (own of an eastern sub-division in the distriti 
of Kdslin, in (he Prus^-ian province of Pomerania. Gt'rm.my, Pop, 
(g.404). It is a railway junction and a local agricultural tenlre. 

BUTRINTO, a small Albanian town which can be reacht-d 
from Argyrocastro but less easily from Jauina, from which it is 
separated by a range of hills. The town occupies the site of an 
ancient fortress on a headland facing the northern end of Corfu 
It is on the .shores of a fine bay a mile in length with an anchorage 
of 14 to t6 fathoms. The harbour is ton far to the south to be 
worth developing and it is badly served by cornmunieations inland. 
It is only a few miles from the Graeco-Alhanian frontier and lies 
on a rough coast-road that leads northwards to Valona. Extensive 
fisheries are carried on at Butrinto and the markets of Corfu are 
ordinarily supplied from this source. The lakes and marshes near 
the (own abound in waterfowl of many kinds. The town is scantily 
populated and in no sense modernized. The entrance to the har¬ 
bour is largely silted up. 

Butrinto is usually identified W’ith (he ancient Buthrotum. a city 
.said to have been founded in tiu* time of the Trojan war. It seems 
to have betm an Illyrian or Epirote town of no gr('at importance 
and not a Greek city state. It became, however, a Roman colony 
by the time of Strabo. In the middle ages it was made a V^enetian 
fortress with fortifications that still survive. It remained in Vene¬ 
tian hands until 1797 when Ali Pasha of Tepelen occupied it. Dur¬ 
ing the Graeco-Italian war of 1940-41 it was occupied bv (he Greeks, 
but the Italians regained it (having iirevionsly occupied ABiania 
in 1939') after the German victory over Greece in April 1941. 

BUTT, DAME CLARA (1H73-193O), English contralto 
singer, was born at Southwick, Sussex, on Eel), i, 1873. She was 
(rained at the Royal College of Music, and made her <lebut in a 
students’ performance of Gluck's Orfeo at tht‘ Lyceum theatre in 
1.S92. She possessed a contralto voice of exceptional power and 
wide range, and bi'came a public favourite as a ballad and ora¬ 
torio singer. In 1900 she married the singer Kennerlcy Kumford 
(b. 1S70), and with him sang constantly at concerts in all parts 
of Great Britain, al.so undertaking various long tours in the 
colonies. During the World War she devoted the iiroceeds of 
many of her concerts to war charities, and was in 1917 createii 
D.B.E. 

BUTT, ISAAC (i813-187t)), Irish lawyer and Nationalist 
leader, was born at Glenfin, Donegal, in 1813, his father being 
rector of Stranorlar. He was a })rilliant student at Trinity col¬ 
lege, Dublin, where he helped to found the Vniversity May^nzine 
in 1833, and where he was ai)pointed jirofessor of iiolitical 
economy in 1836. Called to the Irish bar in 1S3S, he was made 
a Q.C. in 1844, and look part in all the important Irish law cases 
of the time, being engaged in the defence of .Smith O’Brien in 
1848. and of the Fenians between i8f)5 n9(l i8f»o. He began by 
taking an active part in politics as a Conservative, was a defend¬ 
er of the old corporation, and of Protestantism, and started the 
Protestant Guardian, which later became i)art of the Orange 
H arder; in 1840 he was chosen to defend the old cori)or:jtion of 
Dublin before the bar of the House of Lords. Butt w.is also a 
warm supporter of the union. In 1852 he was returni'd to parlia¬ 
ment by Youghal as a Liberal-Conservative, and rel.iined this 
seat till 1865. During his parliamentary career he drifted away 
from conservatism, and by 1865, when he returned to Ireland, 
he was definitely Liberal. Disappointment at (he disestablish¬ 
ment of the Irish church drove Butt with other Irish J'rote.stants 
into union with the Nationalists, and as leader of this coalition 
he evolved the federal theory of Home Rule. At a large meeting 
on May ig, 1870, in Dublin he inaugurated the Home Rule 
movement, and after his election in 1871, for Limerick, he found 
himself at the head of a party of 57 members. The Home Rule 
league was founded in 1872, but gradually the Protestant and 
Conservative.members dropped out; Butt himself disapproved of 
violent methods and obstruction in parliament, and remained 
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convimcd ihnt the union between Ireland and England must ! 
stand. The parly got beyond his control, and extremists accused 
him of firing a jiolilital traitor, his fal.se position assisted in 
breaking down his health, and he died in Duf)lin, on May 5, 

j.Syo. 

BUTT. (O A cask for ale or wine, with a capacity of about 
tw'O hogsheads (Jo>S gal.; see HocsifEAn). (2) The thick end of 
anything, as of a hshing-rod. or the wooden end of a rifle, shaped 
to til against the tirer’s shoulder, also the stump of a tree. (3) 
A mark for shooting, or a mound or bank, sometimes called a 
“stop-butt,” in front of which are {ilaced the targets in artillery or 
rnuskc.Mry [iradiie (hr. /o/Z, a goal, and Ituttr, a target, a rising 
jiieie of ground). 'I'he word is ux'd figuratively of a person or 
objec t at which deri.sion or abu.-a* is levelled. 

BUTTE, the largc-.st city of Montana, U.S.A., on the west 
slopi^ of the coniiiieiilal divide, at an elevation of 5.755 ft.; the 
county seat ol Silver How county. It is on federal highways 10 
and ()i, and is served by lour trans-continental railways; the 
tdiuago, Milwaukc'e, St. Paul and Paciiie, the Ckeat Northern, 
the Northern Pac itu , and the Union Paeihe. It has a fine airport 
covering nearly ho ac'ri's. The area is 5 s() miles. The popula¬ 
tion in was 41.hi 1, of whom 1 i,.)54 were foreign-born white, 
and was 57 081 in j<j 40 b\’ tlie federal census; in icS8o the popula¬ 
tion was 5,5h5, and in icioo, 50.470. 

Hutle is the principal railroad and business centre of (he 
Rocky mountain northwest, largcv^t city between Minnea|)c)lis 
and Spokane nortli of Salt Lake C.'ity. Basically it is a huge 
milling camp, on “the richest hill in the world.” Its surface 
in the mining district is gridironc-d with railway tracks to the 
mines and dolled with shaft-houses, .smokestacks, and .steel hoist- 
frames. Underground the rocks are hon<‘>aombed w'ith work¬ 
ings, some to a deptli of 5,(100 fca-t. It is also an important trad¬ 
ing centre, wholesale and retail, and has a large tourist trafTic. It 
has three high schools, iS public schools and ^ i parochial schools. 
Fumes from snu'lters killed all vegetation, and the general appear¬ 
ance of the city was desolate indeed by day, though at night it 
liad a fantastic beauty. At present, however, most of the ore is 
treated at .Anaconda and Ureal I'alls; trees and gra.ss have reap- 
pc'.irecl, and some beautiful rtesicJenlial districts and parks have been 
developed. The assessed valuation of [iroiierty in ic)4o W’as $15,- 
840,140. The Montana school of mines, establi.shed in 1805, is 
situated here. 

('.old was junnecl from gravel near the present site of Main 
street in 1864, and liefore tliese jilacer operations were worked 
out (18(17) fkt’y yielded about $1,500,000. Silver ores were 
first successfully treated in 1875. Production of .silver reached 
its peak in 1S87, and i)ractically di.sappc'arc'd as a primary indus¬ 
try with I lie drop in (he price in i8c)5. Production of copper on 
a large' scale began in 1882, and b>' kjoo (he out{)ul amounted to 
nearly iialf the total for the country. To the end of icgp) the 
Butte district of a few sc|uare miles produced 11,552,755,240 lb. 
of ccjpper, besides 5(16,407.(107 lb. of lead, 2,871,842,238 lb. of 
zinc. 1,1126,(151 oz. of gold, and 505,oc;o,Si4 oz. of silver, amount¬ 
ing in \Mlue to $2,555.()j i,5cji. The city was laid out in 1866, 
and iiu(irpor.ited in 1874. It grew slowly until the railways 
reached it in the 'Sos. 'i'he population w’as 241 in 1870; 5,3()5 in 
1880; 10.725 in iScjo; and 50.470 in i()oo. There are hot medic¬ 
inal springs at several points near liy. To the west is Big Butte, 
a sharp conical peak, from which (he city takes its name. The 
LeW’is and ('lark national monument, 45m. East, includes a 
cavern 600 x400ft. in size, not yet fully explored, with intricate 
passages and numerous chambers filled with curious stalagmites 
end vt.ilactitc's. 

BUTTE or BUTE (Fr. bntu-, a hillock or rising ground), a 
Word used in the Western ^^lates of North .America for a flat- 
loppt'cl hill .surrounded by a sleep escarpment from w’hich a slope 
ch'seends to the |)lain. It is sometimes (used for “an elevation 
higher than a hill but not high enough for a mountain.” The 
butte capjicd by a horizontal jilatform of hard rock is character¬ 
istic' of the arid plateau region of Western U.S.A. The term 
“knob” is occasionally used for (he same feature and represents 
a reasonable English description of the shaiK*. 


BUTTER. Before World War II the international trade in 
butter was extensive. Great Britain w'as much the largest buyer, 
taking about six limes as much a.s all other importing countries 
and thus dominating the trade. But in the aggregate the exixirls 
to other countrie.s were consideralile. In IvurojK', Belgium, Switz¬ 
erland, Norway, ('zee hoslovakia, France, Austria and Germane' 
were importing countries, w'liile outside Europe the United States. 
Central .America, Egypt, Algiers and South Africa also took greater 
or less ciuanlities. Some of these countries, such as France, e.\- 
ported as well as imported butter, but ranked as importing coun¬ 
tries if their imjiorts normally e.xceeded their exports. Even Great 
Britain, although typicalh’ an itniK)rting country, exported annu¬ 
ally a .small quantity of native and a considerable quantity of im¬ 
ported butter. Butter was transshipped to the Irish I'rec State, 
(.ermariy, Holland, Belgium, the United States and France. 

One explanation of (his apiiarent anomaly is that (here are 
various kinds and qualities of butler on the wholesale markets 
with different levels of price. A country may export one quality 
and import another. On the. English markets, home produce is 
seldom or never (juoted in bulk, but if of first quality it usually 
sells at a higher price per lb. than imjxirled butters. Among tht'se, 
Danish and Irish creamery butter rank highest in price, Dutch, 
New Zealand, Australian and .Argentina next, and Siberian last. 

.As margarine (omi.ieles with, and is a substitute for butter, it 
should be added, in this connection, (hat the imports into Great 
Britain of that commodity amounted to 152,720.000 lb. before 
World War II. nearly all of which came from Holland. 

During (he critical years of World War II the continental but- 
It'r supplies were cut off and 20% of the edible fats consumed in 
Great Britain w’as imported from Canada, South America and the 
United Stales. 

('hanges in the taste of the public affect the demand for par¬ 
ticular kinds of butter. At one time, not so long ago, a rather 
heavily salted, highly coloured butter was generally favoureil, but 
the main bulk of the supplies now are very lightly salted and un¬ 
coloured. This change in taste is attributable largely to the in¬ 
fluence of Danish butler which has .set a standard to which the 
mass of (he people ha\c become accustomed. The natural colour 
of butler is a pale yellow unle.ss it is made from the milk of cows 
such as Jerseys, which give exceptionally rich milk. The artificial 
colouring of butter is now very little practised. Another influ¬ 
ence in the same direction has been the institution of instruction 
in. and demonstration of, buttermaking. The “working dairy'’ 
was an innovation 40 years ago, but at ever\’ important agricul¬ 
tural show it is now one of the regular attractions. Buttermaking 
comjjetitions at the Royal Agricultural show' and the Dairy show, 
attract competitors from all parts of Groat Britain and the art of 
blittermaking by the most modern metliods and with the latest 
appliances is there demon.strated. {.bcc Dairy I arming.) 

United States. —The butter industry in the United States is unc of 
the principal channels through which the dairy farmer markets his 
products, 50 to 40G' of the total milk-fat produced being markelc-d as 
butter. 

Butter is also the “balance w'heel” of the dairy industry. During 
sea.sons of flush production the surplus butter-fat that otherwise could 
not find a market, is made into butter, .stored and utilized throughout 
the year. During sea.sons of low production, on the other hand, the 
whole milk normally separated for butter may be diverted to fluid 
milk markets wherever there is a .shortage. Thus a uniform supply of 
both milk and butter can be maintained. 

Butter w'as first made in the United States on farms. The pioneers 
who went “west” to take up grain farming soon realized the value of 
cattle in the maintenance of soil productivity and built up sizable herds 
as (piickly as possible. When this situation led to the production of 
butter in exres.s of the farm family’s requirements, the surplus was 
disposed of either to neighbours for cash or to the village store in 
exchange for necessary commodities. 

Enterprising individuals saw an opportunity for commercializing 
buftermaking. The first creamery e.stalilished in the United Stales was 
built by R. S. Woodhul] at Campbell Hall, Orange count}', New A’ork 
in 1858. Other creamcrie.s sprang uj) in various sections of NTw A'ork 
and gradually miwed westward to the Great Lakes and beyond. 

The change of butter from a farm to a factory commodity is mir¬ 
rored in the statistics of the United State.s department of agriculture. 
In the year 1850 the United States produced 515,545.566 Ih. of butter, 
all farm-made. In igio the country’s output was 1,619.415,.'65 lb., 60% 
of which was made in commercial plants. In 1942, 1,764,054,000 lb. of 
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creamery butter and 362,570,000 Jb. of farm butter were manufac¬ 
tured in the United States. 

The lirst creameries purchased whole milk from the farmers and 
.separated it by letting the milk .stand until the cream rose to the lop. 
Then either the cream was skimmed from the top or the skim milk 
drawn from the bottom. With the intiaiduction of a farm-sized me¬ 
chanical .separator in iHijo, however, the tanner wa.s able to market his 
butter-fat in the form of cream rather than as whole milk. The de¬ 
velopment of the Babcock test by Dr. S. M. Babcock in the .same 
year enabled the creamery to give the farnuT a cash return on the 
actual fat delivered rather than on the amount of whole milk. 

The first ncighhourhood factory handled only a few hundred pounds 
of butter a da\ ; now the small creamery ha.s an average annual output 
of about 250,000 lb. of butter marketed through the city w'holesale 
dealer or jobber. In a few cases a number of small creameries have 
organized a co-operative marketing agency. The most outstanding 
association of this kind is the Land O'Lakes creameries which dis¬ 
tribute the butter for some 420 creameries of Minnesota and Wisconsin. 

The largest butler factories are lound in large cities wheia* the lin- 
ished produet is marketed soon after it is made. A lew single factories 
ha\'e an annual [)r()duction of apin'uxiinately 15,000,000 lb., and a lew 
companies with a series of 15 or 20 creamerie.s arc manufactuiing over 
(10.000,000 11). of butter in a year. 

The normal annual per capita consumption of butter in the Ihiited 
Stales is about 1O.5 lb., but during the war years it has been n-duce<l 
to from 12 to 13 11 ). by rationing. The total amount «)f butter pro¬ 
duced in the United States is about 2,000,000.000 lb. annually, whieh 
is about twice that of any other nation. In normal limes (he imports 
of butter into the United Stales arc ai)pro.\imalely balanced by the 
exports. 

Butter is made as follow's; as (piieklv as the milk ks .sejjarated the 
cream i.s cooled, d'hc cream is delivered to the creamery once every 
two or three da.vs, where it i.s graded in at least two i lasses, sweet and 
sour. If sour, the acidity i.s standardized to about .25';!. lactic acid by 
the u.se of a carbonate or a lime. I'hen it is paAeuii/.e<l, and if ri|)ened 
cream butter is to be made a pure culture of strcpioroccus lurtii, is 
introduced to start (he desirable souring fu'oce.ss. If sweet cream butter 
i.s to be made no .starter is added. The best storage butter is made 
from unripened or sweet cieani. After ))as1euri/al ion and ripening the 
cream is held over night, when it is churned, wa.shed, salted and 
Worked in the combined churn and worker. The market requirements 
determine the amount of colour and salt that should be used. The- 
legal standard for hiiller requires Mo'/c butter-lat. Goorl creamery but¬ 
ter has a coniposition of about 80.5*'/- fat, water, 2,2% .salt and 

09% casein and a.sh. Butler, whic h is a valuable food and an effcTlivt! 
appetizer, should have a lirm, waxy body, a ple.isant, creamy llavour 
and should be delivered to the consumer in a pleasing package. 

United Kingdom. —Th(‘ butter industry of the I'niled Kingdom, 
utilizing in normal years about 2,250.000.000 II). of milk, was de- 
x'eloped as a farm industry. In more recent \cars, howc-ver, farmers 
in increasing nunibers have marketed their milk to eornmertial cream¬ 
eries to th(‘ extent (hat in Kjd) commercial creameries produced slightly 
greater amounts of butter than farms. This is illustrated by the fol¬ 
lowing table: 

Vuiti'd Kinf’dom Tahil BuUcr Prududlon* 

! ^'ca^ 

ig'.o-CT . 00 11). 

1 <),.(()-.,7 . 00 11). 

t>'.linatc of Ihc f.trm !)IiIIit L i ddmiiociI do ihf faims wlit/c il 

is prtxiiiu’il. 

■Although butler has been made on farms in the United Kingdom 
fiom the’ earliest (lavs, it is one of the le.ss in)porl:int farm products 
and its value repre.sents le.ss than 39c of the total farm income. I he 
sale of milk for disiribulion in the fluid form is generally more ijrofil- 
ahje than buttermaking. Consequently, to a large degree, butter is 
made? primarily in rep'ions where thc-rc’ is not a ready market for 
fluid milk or at such times as there* is an excev'^s «)f this product above 
niarket requirements. This is demonstrated I)y the sharp reduction in 
butter production during the war period. The per capita consumption 
of fluid milk has increased during the war years, and the per capita 
consumption of butler has been reduc c-d on a ration basis to 2 oz. per 
week. 

In normal times the imports of butler into Great Britain have been 
large*, amounting to approximately five times ll»e total butter pro¬ 
duction of the United Kingdom. In ic)27 Great Britain imported 
652.624.000 lb. of butter, the chief ce)ntril)Utors being the following 
countries: 


Country 

LI>. 

Country 

LI). 

1 )rnrnark 

Xt’w Zealand 
Irish Free Slate 
.Australia . 
Arcrt’niina . 
U.S.S.R. . 

jj.i.aao.ooo 

I4I.2,^J.OOO 

<2,000 

.54,768,000 

.t7,e.to,ooo 

20,200,000 

Finland 

Nctlifrlands 

Sweden 

France 

USA 

Canada 

22,060,000 

10.0 JO,000 
l 8 , 502 ,rjOO 

7,,<02,000 

17.376 


BUTTER-AND-EGGS, the name commonly given in the 
United Stales to the yellow toadtla.x (t/.v.), wideh' naturalized 
from the Old World as a wavside weed. OVe ToadI'I.w ) 

BUTTERCUP, vvarious rrowfeaots wliieh hear briglil \ellow', 
broadly cup-shaped dower.s. Among the best known an* the tsil 
or meadow buttercup (Ranunculus acris), 2 ft. to 3 ft. high, with 
stiffly erect stems; the crec'ping buttercup (R. repeus), \vl\uh 
spreads by runners, and the bulbous buttercup (R. hulhosus), 1 
ft. high, with (he stem thickened at the base into a bulb. These 
pl;ints. all Eurasian and abundant in (he British Isles, iu*- 
come widely naturalized in North America. Among mdive .American 
species are marsh buttercup (R. scptcntrionolis) and California 
buttercup (R. califortiicus). The turban or Persian buttercup (R. 
asiaticus) is widely cultivated for ornament. See Crowfoot. 

BUTTER-FAT, the fatty constituent of cows’ milk. But¬ 
ter, which is a solid emulsion containing fat, water, curd, milk- 
sugar and inorganic salts, is melted and allowed to settle; the 
clear butter-fat rises to lire top and is separated by di'cantation. 
It does not become rancid as readily as butler, for the albumi¬ 
nous curd and the water present in the latter favour the growth of 
the organisms which promote rancidity. Butter-fat is chiefly 
manulacluretl in India and Egy\)t; before the war it was also jwe- 
pared in Siberia (whence it was exported to Turkey), and to a 
less extent in Germany (SchnK'lzbiitler). In lndi;i. where it is 
prejrared in largo quantities, butter-fat is known as it is 

commonly mi.xed with the milk-fat of the buffalo, while in Egypt 
the chief adulterants are (he milk-fats of sheep and goals. In the 
lattt'r country the fat i.s termed Sumna. Butler-fat occujties a 
uni(iue ]iosition among the natural animal fats because il con- 
lains (on.siderable amounts of the glycerides of the water-soluble 
fatly acid.s—butyric, caproic, ca))rylic and capric acids. The 
Reichert-Meissel (Reich(*rt-Wollny) value, whii h is ;i measure of 
(he amount of lhc.se acids, is a, valuable characti'rislic in butter- 
fat an.ilj'sis. Especially characleris!ic is the presence of butyric 
acid, which is absent from coconut and palm-kernel oils, from 
which butter-fat is akso dislingui.shed by its smaller content of 
lauric acid. (Sec also Oil.s, Eats a.\'1> Waxfs. ) 
BUTTERFIELD, DANIEL (iS^f-iooi), Ameritan sol¬ 
dier, W'as horn in Utica, New \'ork. He graduated at Union college 
in 1S40 and when the Civil War broke out he bec.ame toloiiel of 
(he ]2lh New York militia regiment. (,)n May 14. 1S61 he was 
transferred to (he regular army as a lieutenant-colonel, and in Sep¬ 
tember was made a brigadier-general U.S. volunteers. He served in 
\’irginia in 1801 and in the Peninsular campaign of i8f).:; took 
part in the campaign of second Bull Run (Aug. 1862), became 
major-general U.S. volunteers, and in July 1803 Uolonel U.S. army. 
After Gen. Hooker succeeded Burnside, Butterfu-ld was appointed 
chief of staff, army of the Potomac, and serxed in the Chancellors- 
ville and Gettysburg campaigns. He was sent as chief of staff to 
Hooker, with the XI. and NIL corps to Tennessee, and took ]xirt 
in the battle of Chattanooga (1803), and the Atlant:i campaign 
of the following year. His .services were recognized by the brevets 
of brigadier-general and major-general in the regular army. He 
resigned in 1870 to engage in civil and co'mmercial i)ursuits. In 
1862 he wrote a manual of Camp and Outpost Duty (1862). He 
died at Cold Spring, N.Y., on July 17, itjoi. 

A fiiofiraphical Memorial, by his widow, was published in 1904. 

BUTTERFIELD, WILLIAM (1814-1900;, khigli.sh archi¬ 
tect, was born in London, and educated for his profes.sion at 
Worcester, where he laid the foundations of bis knowledge of 
Gothic architecture. He settled in London and became prominent 
in connection with the Cambridge Camden Society, and its work 
in the improvement of church furniture and art. His tirst impor¬ 
tant building was St. Augustine'.s, Canterbury (1CS45), and his 
reputation was made by All Saints’, Margaret Street, London 
(1850), followed by St. Alban’s, Holborri (1803), the new part 
of Merton College, Oxford (1864 ), Keble College, Oxford (1875), 
and many houses and ecclesiastical buildings. He executed many 
restorations. 

BUTTERFISH, a small fish, Porunotus tnneanthus, caught 
along the Atlantic coast of the United States and sometimes 
known as the “dollar fish.” The flavour is very delicate especially 
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Butterfly weed, a north amer- 

It AN riEI 0 FLANT BEARING ORANGE 
FLOWERS 


::ar<]fiis aiul is sp; 


wIhii fill' lish i', fried m luitiir until liuhtly browned. Its maxi- 
rnunt length is about 12 in. The name butterli-^h is also ai)()lied to 
various other li'-lics, partii ularly to speiie- of blenny iq.v.) on 
aKOLint of the slip{)er\ nature of tlieir liodie-.. 

BUTTERFLY ,in(i MOTH, t(ic (oninion Enuiish names 

for inset t^ formini' the order Lepido))ierj i tj v ). 

BUTTERFLY FISH, the (otnmon n.ime of the C'haeto- 
donts, later.'ilJy tompn's.sed and otten lirilli.intly coloured fishes of 
tropiial seas, esj)e(iall\’ abund¬ 
ant in t lie vi( iriit y ol coral (,SVe 

I'lSHl.S ) 

BUTTERFLY WEED 

iAsfhlfids lnl)i’ros(i), a North 
Amencan plant of the milkwted 
family ( Asilepiadaceae i, known 
also as pleurisy-root, orani'e-root 
and oranp'i.' milkweed. It is 
native to dry liidds from Maine 
to Ontario and Minnesota and 
southward to I'lorida, 'I’exas. 

Arizona and Chihuahua The 
butterlly weed is a stout, routtli- 
haired {M'reiinial, with loriL’ hori¬ 
zon! ;il roots. 'I'he usually ereel, 
somewhat brain hiri^' stem, i ft. 
to ft. IukIi, is very hedy 
I hroLip'liout, and about midsum¬ 
mer bears numerous clusters of 
bri|.!hl oraiitte llow'ers. Unlike 
most milkweeds, this plant ha.s 
a very siaiilr' milk\ jiiids 'f'he 
root was used in medium', 
e>pe(ially for pulmonary ati-a ■ 

I ion .. 

Hulterlly weed is often iTmled 111 wdd 
iiiyb' tirow'ii as a luirder [ilanl. 

BUTTERMILK, (lie liiiuid residue afliT renuo iiiL' the biiliei 
from cream by the liiuniin^ prmcss. It consists mainl\ of waitu 
some , lo)^ether xvilh milk su^.tr, .about 3', , and laseiu, about 
.U.r- In addition it (onlaiiis small (|uanlilies ol butter f.it and 
lailic ai ill. 'I’o the latter, vvhii h is formed during Ihe ripeiiinp' of 
the cream, luHlermilk owes its slightly aiid taste. In jN'orth 
Anu'iiia iinlil about iijoo buttermilk was used chielly for feeding' 
jiip's, espeiially in the leading' dairy districts, but. owinj; to its 
heallhlul and nulrilioiis qualities, it lias since become widely 
popular as a beverapa'. In Ihe United Stales and C'aiiada it is 
exlensicely botlhal for the market and sold at dairies, grocery 
Stores, delii.ilessens, soda fountain.s and restaurants. In some 
SCI, (ions, most of du* buUermiik s(tld conmieia ially is uhivated. " 
Certain haileria are added (o skimmed milk to produie (ermeiil.i- 
tiori. '.rile result iiig iirodmt is somewhat thiiki r th.in n:i(ural 
hutiermilk. but is in other respu ts similar (.See D.aikv I'cRMrvG,) 

BUTTERNUT, (he tree or fruit of the Xorili .Xmeriian white 
or long walnut, iinena, a nati\e ol rich woods Irom New 

Mrimswii k to North Dakota and south to (.Georgia and Arkansas, 
although not abmul.mt below Ihe latitude of Peniisxhania and 
Iowa. The mil is oblong-c> limlrical with jagged, liard shell, 'riie 
kernel has a pleasing llavour and is popular in conteclions and 
baked goods 'I’liis name is also s<)metimes used for leitain nuts 
of South .\ii;erua, as the Hra/.ilnut and soii.irinut. (.Se,- W’.vi.- 
vr r.) 

BUTTERWORT, the pop\i;,ir irame of a small inseelivurous 
plant, Pittiinit uhi ru!.:iiris. wliich grows in wet, boggy land. It is 
a herb with a rosute of tleshv, oblong leases, i to ,,in. long, ap- 
pressed to the ground, of a tiale colour, and with a sticky surface 
Small inserts settle on the leai'es ami are caught in the viscid se¬ 
cretion, 'This, like the secretion of the, svrndew and other insei- 
livorous plants, contains a rligestive enzyme which renders the 
nilrogcnou.s suhstaiiie.s of the body of (in' in.sect soluble and ca¬ 
pable of absorption l*y the le.tf. In this way the plant obtains ni- 
trogcmcwi- loud by moans of it.-^ leaves. The leaves bear two sets of 
glands, (he l.irger borne on usually uiiteellular stalks, the smaller 



Butterfly fish, so named be 
CAUSE OF ITS bright COLOURING 


almost sessile. When a fly is captured, the viscid secretion be¬ 
comes strongly acid and the naturally incurved margins of the 
leaf curve still further inwards, rendering contact between the 
in.sect anrl the leaf-surface more complete. The plant is widely dis- 
trifujted in the north temperate 
zone, extending into the arctic 
zone. In North America it range.s 
from the high northern tundras 
southward to Newfoundland, 
New' \'ork, Minnesota, Mon¬ 
tana and British Columbia, The 
butterwort belongs to the blul- 
derwort family (lantibularia- 
ceae) which C()mi)rise.s various 
other carnivorous ])lants. (Sre 
Utric'T'lak ia; Carnivorous 
Plants ,) 

Sec also E. K, Liovd, 77/r Cur- 
nivorom Plants ( 1942 ;. 

BUTTERY, a place for storing wine (O.bV. hotcria. Late Lat. 
fhiturid, a plain vvliere liejuor is stored, from /uiz'/u. a cask ). Later, 
bv confusion with “huiler.” a .storeroom for food; at Oxford and 
Camliridge uni', ersities, a place where food is kept. 

BUTTON, :i small piece of metal or other material which, 

I pushed through a loop or buttonhole, .serves as a catch between 
j liillerent part.s of a garment, etc. The word is al.^o u^eil of other 
objects whith have a projecting knob-like iharaiter, e g , buflon- 
mu.shrooms, Ihe button of an electric beil-push, or the guard 
at the tip of a fencing foil; or w'hiih resemble a bull on in size 
and sha|)e, as the button of metal obtained in assaying otieralions, 
'riie ilerivation is from Pr. hoiifon, apparently from (he same root 
as houti'r, to push. 

At I'lrst buttons were aj)j)arently used for purp-ioses of orna- 
menl;tlion; in Pit r.s Pltnctnaii (.1377) mention is made of a knife 
with "botoiu's ouergyiie,” and in Lord Berners’s translation of 
Proissiir/'s (lironulrs (1525) of a book covered with crimson 
V( Ivet with “ten bolons of syluer and gylte." While this use has 
lontinued. especially in connection with 
women's dress, they began to be tmfiloyed 
as la.^leriings at least as early as the 15th 
century. As a term of comparison for 
something trivia! or W'orlbless, the word 
is found in the 1.4th century. Buttons of 
distinctive colour or iiallerns, or bearing 
a portrait car motto, are often worn, 
especially in the Cnited States, as a dec¬ 
oration, or sign of membership of a society 
or of adherence to a political party; among 
the most honoured of such buttons tire, 
tho.se worn by members of the miiittiry 
order of (hi‘ Loval Legion of the United 
States, organized in iSOq by officers wiio 
had fought in the Civil War, Cdiinese 
olliciais during the Empire wore a button 
or knob on their hats as a mark of rank, 
the grade being denoteil l>y its colour and 
j material f.vee Mandarin >. Many varieties 
smowTng buttons are used on clothing, liut they 
THE FLOWER STEM GROW- may !h' divided into two main classes ac- 
INC OUT OF A ROSETTE Cording to (he arrangement by which they 
OF GROUND LEAVES ;jre attached to the garment; in one class 
they are provided with a shank which may consist of a metal 
loop or of a tuft of doth or similar m.iteri.il, while in (he other 
j they are jiierced with holes through which are [n.^sed threads. To 
these two (kn->es roughly curresiioiul two broa.d dilferences in the 
method of manufacture, aecording as the liuitons are composite 
I and made u]> of two or naore pieces, or are simply .shajied ili,scs of 
1 a single material; some composite buttons, however, are iirovidnl 
I with holes, and .simple metal buttons sometimes liave rmtal shanks 
I suldereil or riveted on them Lroni an early period buttons of the 
! former kind were made by needlework with the aid of a mould or 
former, but about do; B Sanders, a Dane who had been ruined 
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by the bombardment of Copcnhapcn, introduced an improved 
method of manufacturing them at Birmingham. His buttons were 
formed of two discs of metal locked together by having their 
edges turned back on each other and enclosing a filling of cloth or 
pasteboard; and by methods of this kind, carried out by elaborate 
automatic machinery, buttons are readily produced, presenting 
faces of silk, mohair, brocade or other material required to har¬ 
monize with the fabric on w'hich they are used. Sander's buttons 
at first had metal .shanks, iiut about 1825 his son invented flexible 
shanks of canvas or other substance through which the needle 
could pass freely in any direction. The mechanical manufacture 
of covered buttons was started in the United Stales in 1827 by 
Samuel Williston, of Easthampton (Mass.), who in 1834 joined 
forces with Joel and Josiah Hayden, of Haydencalle. 

Buttons 140 Guineas a Gross. —The number of materials 
that have been used for making buttons is very large—metals 
such as brass and iron for the cheaper kinds, and for more expen¬ 
sive ones, gold and silver, sometimes ornamented with jewels, 
filigree work, etc,; ivory, horn, bone, and mother-of-pearl or 
other nacreous products of shellfish; vegetable ivory and wood; 
glass, porcelain, paper, celluloid and artificial compositions; and 
even the casein of milk, and blood. Brass buttons were made 
at Birmingham in loScj, and in the following century the metal 
button industry underwent considerable development in that city. 
Matthew Boulton, the elder, about 1745, introduied great im¬ 
provements in the processes of manufacture, and when his son 
started the Soho w&rks in j 767 one of the departments was 
devoted to the production of steel buttons with facets, some of 
which sold for 140 guineas a gro.ss. Gilt buttons also came into 
fashion about the same period. In this ‘ Augustan age” o’f the 
Birmingham button industry, when there was a large export 
trade, the profits of manufacturers who w'orked on only a mod¬ 
est scale amounted to £3,000 and £4,000 a year, and workmen 
earned from £2 to £4 a week. At one time the buttons had each 
to be fashioned separately by skilled artisans, but gradually the 
cost of production was lessened by the adoption of mechanical 
proce.sses, and instead of being turned out singly and engraved or 
otherwise ornamented by hand, they came to be stamped out in 
dies which at once shape them and impress them with the de.sired 
pattern. Ivory buttons are among the oldest of all. Horn buttons 
were made at Birmingham at least by 1777; tow'ards Vhe middle 
of the igth century Emile Bassot invented a widcly-used process 
for producing them from the hoofs of cattle, which were soft¬ 
ened by boiling. I’earl buttons are made from pearl oyster shells 
obtained from various parts of the world, and after being cut out 
by tubular drills are shaped and polished by machinery. Buttons 
of vegetable ivory can be readily dyed. Glass buttons are es¬ 
pecially nuule in Czecho.slovakia, as also are those of porcelain, 
which were invented about 1840 by an Englishman, R. Pros.ser of 
Birmingham. 

The Birmingham Button Trade. —The English button in¬ 
dustry has always been centred in Birmingham, though considcr- 
ablc quantities are also manufactured in London. A large propor¬ 
tion of the industry is in the hands of a combine formed in 1907 
by the amalgamation of several of the largest concerns. Rates of 
wages in the British industry are governed by a Trade Hoard that 
was established in ig2o. In ig2 7, when an ap{)lication was made 
by the British Button Manufacturers’ Association for a duly on 
imports, it was stated that the industry was then carried on by 53 
firms employing 3,620 people, whereas it was estimated that in 
igi3 the number of persons employed was about 6,850. Twelve 
of these 53 firms, it was said, were responsible for 85% of the 
total production, and the turnover of the whole trade w'as csli- 
rnafed at £750.000. Figures of production given by the manufac¬ 
turers at the inquiry into their application for protection were, 
in gross, as follow; 1921, 4,300,000; 1922, 6.300,000; 1923, 5,700,- 
000; 1924, 5.600,000; 1925, 6,200,000; J926, 5,000,000, During 
the same year.^- imports of buttons were, in gross; 1921.4.474,000; 
1922, 7,270.000; 1923, 6,966,000; 1924. 9.099,000; 1925, 10,- 
645,000; 1926, 9.000.000. 

All types of buttons arc manufactured by English firms, but 
their principal output consists of linen, mother-of-pearl, composi¬ 
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tion, metal and fancy buttons. Uicrmany, a big button manufac¬ 
turing country, concentrates chietly on faiuy and Galalilh buttons; 
France on mother-of-pearl and fancy metal; Italy on so-called 
vegetable ivory (the product of the corozo nut from South 
America); Jai)an on certain classes of moiher-ot-j>carl; and 
Czechoslovakia on glass, china and paste (imitation jiri'cious 
stones). London is the centre of the world's trade in mother-cjf- 
pcarl shells for bulton.s, which are brought from the Colonies 
(principally .Australia) and auctioni'd in Mincing Lane in tht'ir 
raw state. They sell at anything from 80s. to 110s. per cw( , 
according to cjuality. These shells are distinct from the rivet- 
mot hcr-of-pearl which are used to make a cheaper class of button. 
Buttons arc measured by the diameter, the unit being a ‘ line.” 
In all countries except France to lines are the taiuivalent of 
approximately Jin. and .sizes commence at 8 lines, rising in 2's to 
as much as too lines. Three I'rench lines are the etjuivalent of 
10 Engli.sh. In the United States few buttons wt-re made until 
the bc^ginning of the igth century, when the manufacture of 
metal buttons was started at Walerbury (Conn.), which became 
a centre of that industry. In 18] 2 Aaron Beruaiict lu-gan to make 
ivory and horn buttons at the- same place. Buttons of vegetable 
ivory, now one of the most imi^orlant branchi's of the American 
button industry, were first made at Leeds (M.'iss,). in 1859 by an 
Englishman, A. W. Critchlow. and in 1875 commercial success 
was obtained in the i)roduc:tion of composition buttons at Spring- 
field (Mass.). Tearl buttons were made on a small scale in 1855, 
but their manufacture received an enormous imi)etus in the last 
<iecacle of the igth century, when J. !•', Boepple began, at Musca- 
tinci (Iowa), to utilize the unio or "niggerhead” shells found along 
the Mis.sissippi. 

By 1850, there were 59 United Slates button manufacturing 
concerns, using materials valued at $324,837. (he output being 
worth $964,359. In 1919 the number of firms had risen (0 557, 
jiroducing buttons valued at $41,840,000, and emi.)loying 15,000 
jierson.s. The United States, however, do not do a large export 
trade, being principally employed in meeting domestic require¬ 
ments—or, rather, helping to meet them, for lirge quantities are 
also imported. 

See 77 i<’ Button Industry, by \V. Unite Jones; Sir Isaac Pitman 
and Sons, Ltd. (1924). 

BUTTON-BUSH (Ccphalanthus orrfdrfi/iili.'i), a Norih 
American slirub or small tree of the madder family (Rubiaceae). 
called in California button willow and also honey-balls. It grows 
in swamps almost throughout North AmcTica, and in Mexico and 
Cuba. In the northern jiarts of its range it is a shrub 3 ft to 1 
ft. high, but in .southern Arkansas and eastern Texas if attains a 
height of 40 ft. to 50 ft., with a .straight trunk a foot in diam¬ 
eter. It bears ovate, entire, iiointcd leaves and small, fragrant, 
creamy white flowers in globular stalked beads about an inch in 
diameter. 

In (he northeastern slates (he bulton-bush is sparingly culti¬ 
vated as an ornamental plant, 

BUTTON SNAKEROOT (Liatris)', a genu> of North 
American plants of the family Com|)ositae. com|)rising about 30 
.sj)ecies, found chiefly in the central and eastern Unitc'cl .States 
and southern Canada. Various species, bc.'causc of their showy 
floA-ers, are also called blazing star. They are erect, perennial, 
mostly unbranched herb.s, with the slt.-m usually rising from a 
globular tuber, whence the name button snakeroot. 'I'he leaves 
arc narrow, often rigid, and sometimes .strongly dot tod; tho ro.se- 
purjcle or rarely white flowers are borne in hemisplu-ric .il or c ylin¬ 
drical head.s, usually in long dense spikes or narrow racemes. 
NotevvortJiy cxamfdes are (he rattlesnake master iL. squarrosa), 

I ft. to 2 ft. high, found from Ontario to South Dakota south to 
Florida and Texas; the handsome blazing star i L. 2 ft. 

to 3 ft. high, native to dry soil from Virginia to Arkansas and 
southward; the large button .snakeroot (L. scariasa), found from 
Maine to Manitoba and southward to Florida and Texas; the 
dense button-snakeroot (L. ^picata ), called also gay-feather, colic- 
root and dcvil’s-bit, 2 ft. to 6 ft. high, with blue-purple or white 
flowers, found from Massachusetts to Wisron.sin and southward; 
and the prairie button snakeroot (L, Bcbhiam), with very nuracr- 
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OHS ri^id leiivos imd a lonr' dense sf)ike of purpk* flowers, native 
to the, prairie region. 1 he name is also apjilied to Eryn^iiim 
aqnaticum, (Src !'-\akI'.U(hji .) 

BUTTRESS, a m t -s of ma.sonr}- projci (ini,' from (he face of 
a w,)ll, cilJn t (<i s'o ngfhen (he wall or (o re^isl (he side (hriist of 
an an in rcacf or caull ahnm'ng against (hat wall ( see Ahutment 
U ntil (he (,\tendve development of vaulting (here was little need 
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Development of the buttress from the early columnar type to 

THE FINAL GOTHIC FLYING BUTTRESS AND ONE MODERN TREATMENT 


for Imttres.se.s. and therefore they are not found prior to the 
Roman period In such buildings, hovvc'ver. as the great thermar 
of the Roman empire, the enormou.s vaults renden-r) careful 
Imitres.'^ing a nei.essily. 'I'ho Romans always attempted to com¬ 
bine tlieir but tresses with necessary c ross walls in the plan. Even 
wheiT this could not he done and the buttresses showed externally 
(as in portions of tlu‘ villa of Hadrian at Tivoli and the baths of 
Hiocleiian at Koinet no special archilectur.d treatment was de¬ 
veloped lor them. H>’/antine buttresses follow Roman [irecc'dimt. 
In early Romanes(]ue work buttresses occasionally occur as mere 
jcil.cster strips used largely lor decorative purposes, and it was 
only vvilh the r.ipid develo|)inent of the vaulting of churches, in 
the i.’th century, that huttres.ses of large si/,e became necc'ssary. 
lanployed iir.-.t around the- apses of I'rench churches ihc’.se but¬ 
tresses took form originally as engagcal columns, complete W’ith 
capital and base, and sometimes to[.iped with a cone; then, as 
projecting masses of m.isonry with a steep sIoi^k* at the top to 
shed the water. When naves came generally to bt^ vaulted with 
ribbed and groitnal v.iulls, the tremendous concentration of 
thrusts at each hay rendered nc'iessary an entirely new study of 
the huttrc'ss problem ITie solution was only reacheci satisfactorily 
in the (.lothic period rhe (lothic builders seized upon this struc- 
tur.d necessity and transformed it into one of their greatest op¬ 
portunities for achiev’ing archilectural effect. The flying buttress 
(c/.’e.j, the pinnacles which by weighting a buttress at its top 
inereast'd its elhciency, the gables, and the moulded offsets all 
hel^K'd the buttress to function. In the later period of French 


Gothic, sculpture was frequently added; in the late Gothic styles 
in all countries the tendency was towards over-elaboration and 
thinness. In modern work, due to the almost universal abandon¬ 
ment of struduraJ vaufis, buttresses are used only to strengthen 
thin walls as in retaining walls and the like, and are usually 
treated in the simplest manner posable. F. H.) 

BUTURLINOVKA, a town in the \'oronezh [rrovince of the 
Russian Soviet Federated Socialist Republic, situated on the edge 
of a {ilatcftiu, and on the branch railway to Kalach. Lat. 50“^ 48' 
N. Long. 40'' 35' E. Pop. 23,It has sulphur mineral 

springs. It trades chiefly in caltic, and has tallow, tanning and 
leather factories. Us sheejeskin coats arnl caps are iioied. 

BUTYL ALCOHOLS. Organic compounds with the formula 
('ilk,OH are known as butyl alcohols. Four mcmfiers of this 
im[>orlant cla.ss of alcohols are known. These, together with 
their more detailed formulas and boiling points are listed below. 


Navic 

Farnnila Boiliny Point 

Normal butyl alcohol 

C 11 ..CH.CI 1 .TT 1 . 0 H 

117.7 

Se e onrlarv butyl alcohol 

CH.dLCHOHCll, 

W-S 

Isobutyl alcohol 

(CTl:,) .('Ht'TI.OII 

los 

Tertiary butyl alcohol 

)]I 

82.4 


These alcohols are slightly viscous liquid.s with penetrating 
orlours. They are .somewhat poisonous if taken internally, but 
(an lie handled with .safety if ordinary precautions are taken. 

Normal butyl alcohol (butanol) is made commercially by 
fermentation of corn or mol.isscs and also /rom acel\’lcne liy a 
.-■erie,' of reactions invoh'ing addition of water, condensation and 
reduction. Secondary butyl alcohol is ordinarily produced from 
butylene present in cracking gase.s from petroleum refineries by 
solution in sul})huric acid followed liy reaction with water. 
Tertiary butyl alcohol is similarly jiroduced from isobutylene'. 
Isobuiyl alcohol is made commercially by causing carbon mon- 
o.xide and hydrogen to react at high yirc'^sure. 

Normal, secondary and isohutN’l alcoliol- lind exiensixe use as 
''oKc'iUs for lacquers. 'Phey are also used extensively in the 
j m.imifacture of v’arious esters. Tertiar}- butyl alcohol is used 
merrily in (he manufacture of derivatives. 

BUTYRIC ACID is the first acid in tlie fatly acid serie.s 
(o show structural isomerism {q.v.). T'liere are (wo acids of the' 
formula (’.illv.Uf t-H. Normal liutyric acid or fermentation butyric 
ac ic| is found in butler, as an hc.vv’l easier in the nil of 11 (‘luu leant 
yjj'.ntifeum, as an octyl ester in parsnip {J'oAtiiaira sativa), and in 
the oil of Eucalyptus Perritiiayia as h-1)uI>1 butyrate; it has also 
been noticed in meat juice, in persyiiration and in excrementa, 
The acid is an oily liciuid of unpleasant .smell, solidifies at —rep’ 
and boils at rti.t.^'^’ ('. It is easily soluble in water and alcohol, 
and i.s thrown out of aciueous .solution by calcium chloride. The 
calcium .salt, Cafr;Hr02):..H:'0, is less solulile in hot water than 
in cold. It may be .synthesised by hydrolysing ethylacctoacelic 
c-sicr (.vee Chk.mistry: Oryattic: Aliphatic Divisioa). It is ordi- 
iKitily jireptircd by the fermentation ot sugar or starch, brought 
about liy the addition of putrefying cheese, calcium carbonate 
being added to neutralize the acids formed in the process. A. Filz 
(h. 1.S7S) found that the butyric fermentation of starch is aided 
by the direct addition of Bacillus subtilis (hay bacillus). 

/.utlnityric acid, (CH.t )2.GH.COOH, is found in the free state in 
carohs (Ccratonia siliqua) and in the root of Aryilca dulcis, and as 
;in ethyl ester in croton oil. It is a liquid of sermewhat unjileasant 
MTiell, boiling at i.s.v5° C. It may he artificially prepared by the 
hydrolysis of isopropylcyanide with alkalis, by the oxidation of 
isohutyl alcohol with potassium dichromate and sulijhuric acid 
( 1 . Pierre and E. Puchot, 1873). or by hydrolysing dimethyla- 
cetoacetic ester (cf. supra). Alkaline potassium pemianganate 
oxidizes it to a-h\ droxyisobutyiic acid. (ril.A.’.CG )H),CUOH. 
wliile concentrated nitric acid converts it into 2.2-dinilropropane, 
Its salt.s are more .soluble in water than those of (he normal acid, 
the calcium .salt differing from it.s normal isomcride in being more 
soluble in hot than in cold water. 

BUXACEAE, a small family of dicotyledonous plants with 
7 genera and about 50 species, mostly shrubs or small trees, in 
the warmer parts of both hemispheres. Representatives of the 
genus Buxm known as boxwood ((;.;».) arc highly prized for gar- 
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den hedges and borders. 

BUXAR or BAXAR, a sub-divisional town of northeastern 
India, in the Siiahabad district of Fiihar, on the south bank of the 
Ganges, with a station on the East Indian Railway. Pop. (1041) 
14,879. There is a dismantled fort of small size which was impor¬ 
tant from its commanding the Ganges. A celebrated victory w'as 
gained here on Oct, 23, 1764, by the British forces under Major 
(afterwards Sir Hector) Munro, over the united armies of Shuja- 
ud-Dowlah and Kasim Ali Khan. The action raged from 9 o’clock 
till noon, when the enemy gave way. Pursuit was, however, 
frustrated l)y Shuja-ud-Dowlah sacrificing a part of his army 
to the safety of the remainder. A bridge of boats had been con¬ 
structed over a stream about 2 mi. distant from the field of bat¬ 
tle, and this the enemy cle.stroycd before their rear had passed 
over. Through this act 2,000 troops were drowned, or otherwise 
lost; but de.structivc as was this proceeding, it was, said Maj. 
Munro, “the best piece of generalship Shuja-ud-Dowlah showed 
that day, because if I had crossed the rivulet with the army, I 
should either have taken or drowned his whole army in the Karam- 
na.sa, and come up with his treasure and jewels, and Kasim Ali 
Khan’s jewels, which I was informed amounted to between two 
and three millions.” 

BUXTEHUDE, DIETRICH (t637>i 707), organist and 
lomposer, was born at Helsingborg, Sweden, the son of Johann 
Buxtehude (d. 1674), organist of the Olai church at Hel.singdr. 
Dt'imiark. Dietrich studied under his father, and in 1668 was 
appointed organist of the Murienkirchc, Luheck, where he insti¬ 
tuted the Abnidmusikcn, .sacred concerto held in the church dur¬ 
ing Advent each year, which J. S. Bach walked 50 miles to attend. 
Buxtehude was one of the most eminent musicians of his day and 
greatly inllucnced the earlier writings of Bach. His organ works 
were edited (2 vols., 1S76-78) by Spit la, and some of his cantatas 
l)V M. Seiffert in Dcnkmaler dciiisc/ur Tonkumt (1904). 

BUXTON, SIR THOMAS FOWELL (1786-1845), Eng- 
li.sh philanthropist, was Ixjrn at Earl’s Colne, Essex, on April i, 
1780, and was educated at I'rinity College, Duldin. In 1807 he 
married Hannah Gurney, sister of Elizal)eth Fry. He entered in 
180S the brewery of Truman, Hanbtiry k Company, of which his 
uncles, the Hanburys, were partners. He became a partner in 
1811, and soon had the whole concern in his hands. In 1H16 he 
made a famous speech on behalf of the Spitalfields weavers, and 
in I Si 8 he published his able Inquiry into Prison Discipline. The 
same year he was elected M P. for Weymouth, a borough he 
represented till 1S37. In the House of Commons Buxton worked 
for the abolition of slavery in British colonies, but when success 
came in 1833 he was com[X‘iled to admit into the bill some clauses 
against which his better judgment had decided. He travelled on 
the continent in 1839 to recruit his health, which had given w'ay, 
and took the opportunity of in.specting foreign prisons. He was 
made a baronet in 1840, and then devoted him.self to a ])lan for 
ameliorating the condition of the African natives. The failure of 
the Niger expedition of 1841 was a blow from which he never 
recovered. He died on Feb. 19, 1845. 

See Memoir and Correspotidente. oj Sir T. F. Buxton (1848), by his 
third son, Charles Bu.xton (1823-71). 

BUXTON, municipal borough and health-re.sort, in the High 
Peak parliamentary division of Derbyshire, England, on the 
L.M.S. railway, 36 mi. N.W. of Derby. Pop. (1938) 16,720. Area 
9.3 sq.mi. It is in the centre of the Peak district, and has the 
reputation of being the highest town in England. It lies between 
1,000 and 1,150 ft. above sea level, in a basin protected by hills 
of grit and limestone rising to 1.800 ft., whence flows the river Wye 
on the southeast. The old town (High Buxton) is at a higher 
level than the new, and consists of one wide street. The mineral 
waters of Buxton are tasteless and odourless, and have long en¬ 
joyed a great reputation. The waters were known and used by 
the Romans, but no remains of their baths survive. Roman roads 
connected the j)lace with Derby, Brough in Edale and Manches¬ 
ter. Buxton (Bawdestanes, Bue-stancs) is first mentioned, as 
Buchestancs, in 'VShlliam Pevcrell’s foundation charter of Denton 
priory, Notts., in iio8. After the departure of the Romans the 
baths seem to have been long neglected, but have again been fre¬ 


quented since the 16th century, when the chapel of St. Anne ac- 
ejuired fame for the “cures" effected. At the clo.se of the i8th 
century the duke of Devonshire, h^rd of the manor, spent large 
sums of money on improvements in the town. 'I'heie are numer¬ 
ous public and private baths, o[)en all tin* year round, Inr ihe 
treatment of nervous diseases, gout, rheumaiism, ete, A vlime 
for the treatment of rheumatic diseases was o[)ened in in.tt). The 
waters are of two distinct classes; thermal and chalybeate. The 
thermal waters issue at a constant temperature of 82" F. The 
Pump Room, presented by the duke of Devonsliire, contains both 
thermal and chalybeate springs. Features of note in the town are 
the Buxton gardens and the Caveruli.sh terrace. A library and 
mu.H'um, containing a valuable collection of archaeological works, 
was opened in 1928, There are annual theatre and drama festi¬ 
vals, and a municipal orchestra is maintained. In the neighbour¬ 
hood are Poole's hill, a stalactite eave; Diamond hill, so (.ailed 
from ti)e (juartz crystals in its rocks; and Ghee tor. a 300 ft. 
cliff on the bank of the Wye. Buxton is an important centre for 
horse-breeding, a larg(‘ fair being held annualh'. The busiest 
season at Buxton is from May to October, but it is also jiopular 
as a winter re.sorl. Buxton was incoriiorated in 1917. 

BUXTORF or BUXTORFF, JOHANNES (ist 4-1620), 

German Hebrew and Rabbinic scholar, was born at Kamen in 
Westphalia. At the instance of Grynaeus, he undertook the duties 
of the Hebrew chair in the Fniversity of Basle, and after Iw'o 
years was unanimously appointed to the vacant office. I'rom this 
date (151)1 ) to his death he remained in Basle, and devottnl him¬ 
self to the study of Hel)rew and rabbinic literature. He received 
into his house many learned Jews. Ihtd. he might iliscuss his 
difficulties with them, and he was frerjuently consulted by J(‘ws 
themselves on matters relating to their ceremonial law. On one 
occasion this brought him into trouble W'ith the authorities of 
the city, but, on the whole, his relations with the city of Basle 
w’cre friendly. He corresponded with the most distinguished 
scholars of the day; the library of the University of Basle con¬ 
tains a collection of letters, which are valualile for :i literary 
history of the time. 

WoKKs.— Manuale Hebrairum et Ckaldairum' (1602; 71)1 ed., 1658) ; 
Synam/fia Judaica (1603 in German; alterwards (.'nlargcd and trans¬ 
lated into L.uin), a valuable repertor>' of inlorrnalion regarding the 
opinions and ceremonies of the Jews; Lexicon Hehniirum el Chaldni- 
cum cum hrevi Lexico Rahhinico J^hilosophtco (1(107; reprinted at 
Glasgow, 1H24) ; his great rabbinicid Bible, Bihlia llebraicn cum 
PurapUr. Chald. et Commentariis Rahhhiorum (i(ji8 ; iOiH-kA. 

BiBi.iocKAeiiY.—For uilditional information regarding his writings 
see Athetme Rauricae, p. 444-448; arti< les in Krsch and Gruber’s 
Encyklopddie, and Herzog-Haiick, Realenevk.; J. P. Nii eroii’s 
Mt'moires, vol. xxxi., p. 200-215; J. M. Schroockh’s kircheuf:,esrhichte, 
vol. V. (Post-Reformation period), ji. 72 seq. (Leipzig, 180(1); Ci. W. 
Meyer's Citwchichtc der Schrifi-Erkldrun^, vol. iii. (Gotlingen, 1804); 
and E. Kautsrh, Johannes Huxtorf der Alterr (1879). 

BUXTORF or BUXTORFF, JOHANNES (1590-1664), 

son of the preceding, concentrated on theological and Semitic 
studies, and in 1622 published at Basle a Lexicon Chuldaicum. et 
Syridciim, as a companion work to his father’s great Rabbinical 
Bible. On the death of his father in 1629, he was unanimously 
dc^signated his successor in the Hebrew jirofessorshif) at. Basle, 
where he remained till his death. In 1(347 a third theological 
profes-sorship was founded specially for him, but when the pro- 
fe.s.sor.ship of the Old Testament became vacant in 1054, Buxtorf 
accepted that chair instead. 

Much of Buxtorf’s public life was spent in controversy on 
biblical criticism. The Reformed churches at this time, having 
renounced the dogma of an infallible church, thought it necessary 
to maintain that of an infallible Bible and, as the necessary 
foundation of this, of a Bible handed down from (he. earliest ages 
without textual alteration. Even (he vowel {)oint.s and accents 
were held to have been given by divine insfiiration. The Masso- 
retic text of the Old Te.stament, therefore, as comparc'd with that 
of the Samaritan Pentateuch, the Scptuaginl or the Vulgate, alone 
contained the true words of the sacred writers. Although many 
of the Reformers, as well as learned Jews, had long seen that 
these views could not be made good, there had been as yet no 
formal controversy. Louis Cappel {q.v.) was the first to dispel 
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these illusions by a work on the modern origin of the vowel 
points and accents, f)ub]i'^hed anonymously in 1624. under the 
title Arcanum PtoK Intionis rrvclalum. In j 64M liuxtorf pu))lished 
his True tat us <lc punctorum ori^ine, antiquitatr, rt autfioritatr, 
oppositus Arratio punctationis rcvrlafo Ludovici Capprlli. He tried 
to prove by citations fr(jm the rabbinical writers, and by v'arious 
argLimenfs, that the [Xiinls were at least as old as the time of 
J'.zra, and thus possessed the authority of divine inspiration. 
C'af>pel replied in a second edition, which, however, was not pub¬ 
lished until Iluxtorf engaged in thna* other controv'ersies 

with llie same antagonist, on the subject of the integrity of the 
Massoretic text of the Old 'Pestament, on the antic^uity of the 
present Hebrew (haracters, and on the Lord's Supper. 

besides the works mentioned in this artic le, Huxtorf edited the 
great Lexicon C/ialdaicum, Talmudn urn, rt Rahhinicitm, on w'hich 
his father had spent 20 years, and the great Hebrew Concordance. 

BUYER, one who purchases or acejuires by barter. 'I'he 
individual buyer pure ha.ses c ommodifies for himself through the 
ex])c“nditure of his own money, or its ecjuivulent. As commonly 
usee], however, the team refers to the authorized purchasing agent 
lor some other individual, linn or institution. On the stock v\- 
c hange. the buyer or broker is an individual or a linn legally 
invested with the [jowct of buying .stocks and bonds upon order 
from the purchaser. 

The term "buye-r" in business fiarlance, refers usually to an 
individual buying lor the; retail and whole.sale trade. Large depart¬ 
ment stores are c omposcal of a great number of departments, each 
specializing in a given line of commodities. Each of these depart¬ 
ments is headed by a buye-r, that is. a man or woman employed by 
the store owner, to buy on the market such articles as are re(|uired 
to keep the department running, 'Phe dejiartment store buyer 
differs from a stock exch.inge broker in that all the buying of the 
former is clone on the department storc-’s credit, the buyer serving 
as an intermediary between the manufacturer and the store-kee{)er. 
Invested with the right of buying what he considers his store’s 
clientele demands, he selects his goods and instructs the manu- 
laclurer from whom he buys to submit the bill directly to the store 
owner. Hc' is responsible lor .seeing that the merchandise he buys 
i.-, fresh and strong in selling ajipeal. It is his duly to select the 
bc'Nt c|ualily at the lowest jiossible price, and to undersell corre¬ 
sponding departments in other stores, whenever possible. In the 
highly organizcai systems of ojeeration recently adojited by the 
largcT and more progressive department stores a merchandise man¬ 
ager is pul in charge of three or four kindred departments. Such 
a manager is rc'sponsiblc* for the profit and loss figures of the de- 
jiartments under his control. The buyer, however, is still the 
actix’e purchasing agemt for his particular deiiartment, and his 
relationship to the mc-rc handi.se manager is one of co-worker, 
rather than subordinate* 

BUYER’S OPTION, a written contract undem the terms of 
which a liuyer of securitic'S nc*eci not accept delivery until the 
end of a sjH'c iliecl time- but may demand delivery at any time 
vsHthin the limit upon one clay’s notice. On the New ^'c)rk Stock 
Exchange a buyer s c)|)tion must be for a term of not less than 4 
nor more than 60 days. The buyer, unless the contract is “flat” 
(without interest), pays the seller intc-rest on the price of the 
sec uritv at the- legal rate uj) to the date of delivcmv. 

BUYING IN. On the London stock exchange, a transaction 
by which, if a member has sold .securiiic-s which he fails to deliver 
on .settling day. or any of the succc-eding 10 days following the 
sefllerdent, the buyer may give instructions to a stock exchange 
otPicial to “buy in " the stock reciuired. The ofluial announces the 
ciuantily of stock, and the purpo.se for which he requires it, and 
whoever sells the- stock must be prepared to deliver it imme¬ 
diately, The original seller has to pay the difference between the 
two prices, if the latter is higher than the original contract price. 
A similar practice, termed “selling out," prevails when a pur¬ 
chaser fails to take up his securities. {See Stoc'k Exciianc.e.) 

BUYS BALLOT’S LAW, in meteorology, the name given 
to a law which may be expressed as tcdlows:—“Stand with your 
back to the wind; the low-pressure area will be on your left- 
hand.” This rule, the truth of which w'as tirst recognized by the 


j .American meteorologists J. H. Coflin and W. I crrel, is a direct 
consequence of Ferrel’s Law (q.v.). It is approximately true in 
the higher latitudes of the northern hemisphere, and is reversed 
in (he southern hemisphere, but the angle between barometric 
gradient and wind is seldom a right angle in low latitudes. The 
law takes its name from C. H. I). Buys Ballot, the chief of the 
Dutch Meteorological Services from 1854-SQ, who introduced a 
new instrument called the aeroclinoscof)e which indicated the 
position of (he centre of a depression and (hc barometric gradient. 
The original formulation of the law was modified later, but an 
early form of it appears in the Jaarboek of the Meteorological 
Institute of the Netherlands for 1857. 

BUYSSE, CYRIEL ('1859-1032'), Flemi.sh writer, publi.shed 
his first book in 1893. In his portrayal of the lives and people of 
eastern Flanders he was a follower of the French naturalists. No 
writer of fiction has shown us with more reali.sm every asiiect of 
the- Flemish people. He was an excellent story-teller, not without 
humour, and with his virile art and sober yet vivid style he knew 
1 how to accentuate the essential characteristics of men and 
things never losing sight of their natural environment. He wrote 
more than 40 novels and .short stories, 

BUZAU, a (own of Rumania, capital of the department of the 
same name, situated near the right bank of the river Huzau, be¬ 
tween the Caqialhian mountains and the fertile lowlands of south 
Moldavia and cast Walachia. Loi>. (1030 ) .d' 115, Buzau is im¬ 
portant as a market for iietroleum, timber and grain. It is the 
meeting-place of railroad.s from Ramnicu Sarat, Braila and Plo- 
esti Amber is found by the riverside, and there are cloth-mills in 
the city Buziiu is the seat of a bishop, whose c.athedral was 
erected in 1640 by Prince Matthias Bassarab of Walachia, on the 
site of an older church, In the neighbourhood there an; many 
monasteries. Buzau was formi'rly called Napuca or Buzograd. 
The department of Buziiu is rich in oil. and produces some lignite. 

BUZOT, FRANCOIS NICOLAS LEONARD (1760- 
i7()4), French revolutionist, at the outbreak of the Revolution 
was an advocate in his native town (Evreux). In 178(1 he was 
lected deputy to the States-General, and there became known 
for his advanced opinions. In 1792 he w'as elected deputy to 
he convention, and look his place among the Girondists. He de¬ 
manded the formation of a national guard from the departments 
to defend the convention against the iiopulace of Paris. His 
propo.sal was carried, but never put into force; and the Parisians 
were extremely bitter against him. Proscribed with the Girondists 
HI June 2 1793, hc took refuge in Normandy, wh(“re he con- 
ributed to organize a federalist insurrection against the Con¬ 
vention, which was speedily suf)pressed. Buzot was outlawed, fled, 
and committed suicide in the woods of .St. Lmilion on June 
18 1794. 

Set* Memoirrs de PHton, Barbnroux, Buzot, published by C. A. 
Daubon (iSoo). 

BUZULUK, a town in the Chkalov region pf the Russian 
.Socialist Federal Soviet Republic, situated on the left bank of 
the Samara river near its junction with the Buzuluk and Do- 
mashke. Lat. 52° 48' N., long. 52° 12' E. Pop. ( H)35 ) 28,9S(), 
mainly Russians and Mohammeclan Tatars. It is on the railway, 
has telegraphic connection with the south and is a river port with 
an elevator. It trades chiefly in corn and cattle, and has tallow, 
-'Oap, leather, brick and oil f)ressing (from sunflower seed ) indus¬ 
tries. Its position on the northern edge of the dry steppe area 
nakes it liable to famine, from which it suffered in 1921. 

BUZZARD, a bird of prey. The buzzards are distinguished 
from the eagles by their bill, which is decurved from the base. 
The head, too. in buzzards is short and round, while in the eagles 
it is elongated. In a general way buzzards arc smaller than eagles, 
and have their plumage more mottled. Furthermore, most if not 
all of the buzzards assume their adult dress at the first moult, 
while the eagles take longer to reach maturity. The buzzards are 
tine looking birds, but are slow' and heavy of flight. Their food 
consists of small mammals, young birds, reptiles, amphibians and 
insects. Buzzards are found over the whole world wdth the ex¬ 
ception of the Australian region. In the British Isles are two 
ipecies, one resident {Butco buteo) and now confined to a few 
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wooded districts; the more northern, the rough-legged buzzard 
(B. laf^opus), a somewhat irregular winter visitant. The honey 
buzzard (Pcrnis apivnrus), a summer visitor from the east, and 
breeding, or attempting to breed, yearly in the New Forest, is 
tlic type of a distinct genus of which there are other races in Asia. 
In America the name “buzzard" is popularly given to the turkey 
buzzard or turkey vulture (Cathartes aura). There are also sev¬ 
eral .species of the genu.s Butco in North America: the red-tailed 
hawk (B. jnmaicensis). and red-shouldcred hawk (B. linrafus). 
each with a number of subspecies; and Swainson’s hawk (B. 
sicainsoni) in the western states. (G. F. Ss.) 

BYBLIS. A genus belonging to the Hyblidaceae, according to 
Domin. There are two species inhabiting western and northwest¬ 
ern Australia. 7 'hey grow in somewhat drier localities than other 
larnivorous plants found in the same general environment. It is 
a low perennial, herbaceous except at the somewhat woody base, 
and produces long, slender, linear leaves armed with sessile 
glands which have a digestive function, and numerous stalked 
glands which secrete mucilage. This entraps small insects. The 
wh(jle operation of catching and digesting prey apiK'ars to be 
-imilar to that in Dro.<;ophyllum from which Ryblis differs in 
lacing mucilage and digestive glands of much simpler struc¬ 
ture. ' (F. E. L.) 

BYBLOS: see Jebeil. 

BYELAYA TSERKOV (White Church), a town in the 
Ukrainian Soviet Socialist Republic, on the left bank of the Rosi 
'iver. on a branch railway and on the main road from Kiev to the 
Crimea. Lat. 49'’ 50' Nb, Long. 30" 8' E. Fop. (1935) 42,004. 
It has an elevator and a radio station, trades in cattle and grain, 
and has numerous fairs. It is first mentioned in 1155, but was 
destroyed by the Mongols in the 13th century. In 1550 the Prince 
of Kiev built a castle there and gave the inhabitants various 
privileges. From 1651 it was subject alternately to Poland and to 
independent hetmans (Cossack chiefs), but became Rus.sian after 
179 . 3 - 

BYELEV, a town in the province of Tula in the Russian 
Soviet Federated Socialist Republic, on the left bank of the Oka 
river. Lat. 53" 48" N., Long. 3()'-' 9' E. Pop. (193.5,) 13.919. P 
has an annual fair trading in grain, hemp, oil, cattle and tallow, 
and has tallow', oil, tanning, sugar refining and di.stilling industries. 
It is first mentioned in 1147, belonged to Lithuania at the end 
of the 14th century and in 146S became a principality dependent 
on Lithuania. 

At the end of the 15th century it began to attach itself to 
the grand duchy of Moscow and was united to Ru.ssia by Ivan 
HI. It W'as repeatedly attacked by the Tatars in the i6th 
century. 

'I'he Empress Elizabeth died there while going from Taganrog 
towards Leningrad. Its public library (18581 is a memorial to 
the poet Zhukovsky, who was born in 1782 in a neighbouring 
village. 

BYELGOROD (White Town), a town in the Kursk prov¬ 
ince of the Russian Soviet Federated Socialist Republic, on a 
thalk hill on the right bank of the Donetz river. Lat. 50° 38' N., 
Long. 36” 37' E. Pop. (1935) 30.576. It is a railway junction and 
has a radio station. It is situated near a patch of timber-bearing 
land and trades in honey, W’ax, leather, grain and cattle, and has 
lime and lirickworks. It became an archiepi.scopal .see in 1666, 
and its two cathedrals and its theological college date from the 
r6th century. In the 17th century it was frequently attacked by 
Tatars, and an earthen wall, with 12 forts, called the Byelgorod 
line, was built across the 200 mi. between the Vorskla river and 
the Don river. 

BYEZHETSK, a town in the Kalinin, formerly Tver, prov¬ 
ince of the Russian Soviet Federated Socialist Republic, on the 
right bank of the Mologa river. Lat. 57° 48' N., Long. 36® 39' E. 
Pop. (1935) 12.851. It is on a railway, and has a radio station. 
Its scythes, agricultural implements and hardware are noted and 
it also trades in grain, linen, hemp and flax. It is mentioned in 
the chronicles of 1137 and, on the fall of Novgorod, to which it 
had belonged, it w’as incorfjorated, in 1479, with the Moscow 
grand duchy. 


BY-LAW or BYE-LAW, either (1) a regulation made by 
a common law corporation, one of the legal iiuidenis of which is 
the power to make regulations for the government of its mem¬ 
bers, or (2) a regulation made by a statutory corporation which, 
unlike the former, has no power to make siuh regulations unless 
it is expressly conferred upon it. Thus a municipal corporation, 
which is always a common law corporation (la’alial !>>■ < hat ter, has 
an inherent power to make such by-laws, while a statutory corpo¬ 
ration, a term which includes both county councils and railway 
companies, always has its powers defined by statute. The power 
of town councils to make such regulations is, howt'ver, now de¬ 
fined and extended by the Municipal Uorporation Act of 1S8:, 
while various general acts, such as the I’ublii Health Act of 1875, 
had already given them and other Public Health authoritie.s the 
power to make by-laws for the particular purpose of those acts. 

It is a rule of law that when the power to niaki* by-laws e.vist.s, 
whether at common law or by st;itute, its exist (‘nee imports the 
power to enforce the by-law' by penalties, but obedience to it can¬ 
not be enforced by the imprisonment of the offender; the only 
irenalty is a pecuniary one, i.e., the infliction of a tine or th(' re¬ 
covery by action of a money penalty (see JJall v. Nixott, 1875, 
L.R. 10 Q.IL 159). It is usual, however, for any statute giving 
power to make by-law'S to incorporate by reference the Summary 
Jurisdiction Ads, in which case the oflender against the by-law 
is, in default of a fine, liable to imprisonim'nt. County councils 
are expressly given by s. 16 of the Local Government .Act of 1SS8 
the .same power of making by-laws in relation to their county as 
the council of a borough have, in relation to their borough There 
is an important difference hetw'een statutory rules and orders 
(q.v.) and by-laws, in that the latter, unlike the former, can be 
(quashed by the courts, even when they are otherwise' intra vires, 
on the mere ground that they are “unreasonable,” i.e,, oppre.ssive 
or in conllict with the common law. The courts have further laid 
it clown (Salt v. Scott Hath 1903, K.H. 245) that evc'ii though a 
by-law may lie reasonable in its general operation and the'refore 
not to be (jua.shed as such, the subject is protected against its 
oppressive enforcc'ment in a particular case by the rule that the 
magistrates are not bound to convict in every case of intringe- 
iiienl of a by-law that coinc's before them, d'he magisirates have 
power under s. 16 of the Summary Jurisdiction Ad of 1879, if 
they think the circumstances warrant such a course*, to dismiss 
the summons. 

Thc're is another check upon the abu*e of the jiower of making 
by-laws, viz., the .superior power of a ccrntral department to 
“disallow” them. The by-laws of a county counc il reejuire the; 
a.s.scrit of the Ministry of Health; the by-laws of a municipal 
corporation may be clisalJowed by the king on the advice of the 
I’rivy Council. This, however, is a negative jiower, and the fad 
(hat a Government department has not di.sallowed a by-law, or 
has approved it, in no way deprives the courts of the power to 
pronounce it unreasonable. The by-laws of railway companies 
reejuire the ai)proval of yet another Government department, the; 
Board of Trade. 

The courts have laid down the important prine ijile that in the 
exeriise of their power to declare a by-law “unreasonable” they 
will extend more latitude to the interj)rdation of by-laws made 
by local authorities than to that of by-laws made by “profit- 
making companies,” which latter “the courts must .si rut jnize 
jealously” (.see Kruse v. Johnson, 1898, 2 Q.B.) 91, which may 
now be regarded as (he leading case on the subject i. In that case 
the court held that the by-law of a local authority “ought to be 
sujfportcd unless it was manifestly jiartial and unecjual in its 
ojM'ration between different classes, or unjust, or made in bad 
faith, or dearly involving an unjustifiable interferc-iue with the 
liberty of those subject to it.” The Interpretation Act of 1889 
enacts that a statutory power to make liy-lnws includes a power 
to rescind, revoke, amend and vary them, a fact which, as the 
court observed in that case, means that a local authority can 
always, under the pre.ssure of the public opinion of the locality, 
be compelled to alter them if they are uniiojiuiar or unnecessary. 
Furthermore, the Municipal Corporation Act of 1882 has inter¬ 
posed certain safeguards in the exercise of this legislative function 
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smb ;is the requirement of a two-thirds majority of the council 
and of 40 days notice to the burgesses. By-laws may therefore 
be rei^arded as a (lass of “subordinate" or “deleRated" leRislafion 
which is whcjlly free from the oppressive and arbitrary character 
whith too oilen attaches to the lef'islative activities of (iovern- 
ment, def^arlrnents, inv(sst(*d by statutes of their ow'n devising with 
the power to make “statutory orders" having the full force of a 
statute and, as such, uncontrollable bv the courts of law. 

(}. H, Mo.) 

United States.— In Amcric.i the term by-law refers to the 
rules made by a iirivate cori)oralion for the regulation of cor¬ 
porate* affairs. Their binding force is derivcal from mutual a.ssenf, 
either express or imjelied, on the part of the members. Non- 
members and non-assenting members are not sul)ject to them. 
I'sually the power to make by-laws is sfcecitically granted in the 
(h.irler. which may also expressly limit the srojx*, application, 
use and purpose of such corpcorale legi.slalion. Ordinarily, special 
persons, such as the clirec tors, are vested wdth the power of making 
by-l;uws. Where this is not done, power lies in the members-at- 
large. In coniradisiinction to the British usage, the term by-law 
does not include rnunic i|)al ordinances, 

BYLES, MATHER ( 1706-.S8), American clergyman, was 
born in Boston (Mass ), March 26 1706, and was descended, on his 
mother’s side, from John Cotton and Richard Mather. He was 
gr.idualed at flarx ard in 1725, and in i 7,p> became ])astor of the 
Mollis Street church ((’ongregational), Boston. He was noted 
for his schcdarly sermrms and liis ready wit, and he and his friend 
josc*ph Oreen wrre prominent figure's in what was one of the most 
liarren fieriocis in American poetry, A Tory during the Revolu¬ 
tion, he was tried by his church and in 1777 l)y the; civil author- 
iti('s, who sentenced him to cleportation. This sentence was later 
changed to imprisonment in his own house. He was soon released, 
but never resumed bis pastorate. He died in Boston July 5 1788. 
Bc'sides many sermons, he published various short pieces, such as 
“The Connagralion" ( 1720) and a collection ot verse, Pocvis on 
.Srvf’ral (h tasious ('i 74.^ ). 

.SVc A. W. H. Eaton, 7//c Famous Mallicr liylrs (icjia). 

BYNG, JOHN ( 1704-17.S7), British admiral, was the fourth 
son of Ceorge* Byng, Lord Torringlon, ancl enterc'd the navy in 
1718, On the* aiiproach of the Seven Years’ War the i.sland 
of Minorca was threatened by an attack from Toulon and 
was actually invaded in 1756. Bv'ng, who was then serving 
in the Cdrannd with the rank of admiral, whic'h he attained in 
175s, was ordered to the Mediterranean to relieve the garrison 
of I'orf St. Philip, which was still holding out. The sc|uadron 
was not very well m.tnned, and Byng was in particular much 
aggrieved because* his marines were landed to make room for the 
.soldi(’rs who were* to reinforce the garrison, and he feared that 
if he* met a h’rench squadron aftcT he had lost them he would 
be d.ingeroiisly undermanned. His correspondence shows dearly 
that he lelt prepared for failure, that he did not believe (hat 
(he* garrison could hold out against (he I’rench force landed, 
and tli.it he was alre.uly resolved to come back from Minorca 
if he* found that the task jiresented any great dilbculty. He w'rote 
homi' to th;it eftec t to the ministry from Ciibraltar. 'I'he governor 
of the for(res^ refused to spare any of his soldiers to increa.se 
the relief tor Minorca, and I’>yng sailed on May 8. On the' ic)th 
he was oil Minorca, and endeavoured to ojien communications 
with the fort. Before he could land any of the soldiers, the French 
sriuadron appeared. A battle was fought on the following day. 
Byng, who liail gained the weather gauge, bore down on the 
French fleet of M. de la Gnlissoniitrc at an angle, so that his 
leading ships came into action unsupported by the rest of his 
line. The Freiu h cut the leading shi[\s up, and then .slipped 
away. When the flag captain pointed out to Byng that by standing 
out of his line he could bring the centre of the enemy to closer 
action, he declined on the ground that Thomas Mathews had been 
condemned for so doing The French, who were eciual in number 
to the English, got away undamaged. .After remaining ne.ar 
Minorca for four days without making any further attempt to 
communicate with the fort or sighting the French, Byng .sailed 
away to Gibraltar leaving Fort St. Philip to its fate. The failure 


caused a savage outburst of wrath in the country. B>Tig was 
brought home, tried by court-martial, condemned to death, and 
shot on March 14, 1757 at Portsmouth. The severity of the 
penalty, aided by a not unjust sus[)icion that the ministry sought 
to cover themselves by throwing all the blame on the admiral, 
led in after time to a reaction in favour of Byng. It became a 
commonplace to say that he was put to death for an error of 
judgment. The court has indeed acquitted him of personal 
cowardice or of disaffection, and only condemned him for not 
having done his utmost. But it must he remembered that in 
(c)nse(]U(mce of many scandals w^hich had taken place in the 
previous war the Articles of War had been deliberately revised 
so as to leave no punishment save death for the officer of any 
rank who did not do his utmost against the enemy cither in 
battle or pursuit. That Byng had not done all he could is un- 
(Ic'niable, and he therefore fell under the law. In 1745 an unhappy 
young lieutenant, Baker Phillips by name, whose captain had 
brought his ship into action unprepared, and who, when his 
superior was killed, surrendered the ship when she could no 
longer be defended, was shot by sentence of a court-martial. 
This savage punishment was approved by the higher officers of 
the navy, who showed great lenity to men of their own rank. The 
contrast had angered the country, and the Articles of War had 
been amended precisely in order that there might be one law 
for all. The facts of Byng’s life are fairly set out in Charnock’s 
Pio^r. Nuv. vol. iv. pp. 145 to 17Q. The number of contemporary 
pamphlets about his case is very great, but they are of no 
historical value, except as illustrating the state of public opinion. 

( 1 ). 11 .) 

BYNG, JULIAN HEDWORTH GEORGE BYNG, ist 

Visc^OTiNT (1S62-1935), British general, was born Sept. 11, 1862, 
son of (he 2nd carl of Strafford, and joined the loth Hussar.^ in 
India in 1883. He passed through the Staff college, and served in 
the South African War. In 1912 he was sent to Egyi)t to take 
command of the army of occupation. In Oct. 1914 he look the 3rd 
(.'avalry Division to France, and he succeeded to command of 
the Cavalry Corps in June 1015. But two months later he was 
despatched to the Dardanelles to take charge of the IX. Army 
Corps there and he became responsible for the Suvln area, from 
which he withdrew" his troops most skilfully in the following De¬ 
cember. Called back to the Western Front, in May igi6, he* took 
over the Canadian Army Corps, a (enure distinguished by the 
(ai)(ur(^ of V’imy Ridge on April 0, igiy. In June 1917 he suc¬ 
ceeded to the leadership of the III. Army, which he retained till 
the close of the war. On Nov. 20 he carried out the now famous 
tank surprise attack on the Cambrai front. In Oct. 1919 he 
rc'ceivc'cl a barony and a grant of ^30,000. He was Go\’ernc)r- 
Gcneral of Canada from 1921 until 192O, when he was created a 
vi.scount. From 192S to h;3i he was Commissioner of the Metro¬ 
politan Police. He was gazetted field-marshal in 1932. 

BYNKERSHOEK, CORNELIUS VAN (1673-174O, 

Dutch jurist, was born at Middelburg. Zeeland. He studied law 
at Franeker, Frie.sland, and was called to the bar at The Hague. In 
1703 he was appointed a member of the supreme court of Holland 
and Zeeland, of which in 1724 he became president. In that jiosi- 
tion he enjoyed very great prestige, but his judicial career did 
not prevent him from publishing a large and varied number of 
works of legal scholarship. His writings on Roman and Dutch 
municipal law are important, but his fame rests chiefly on what 
he did for the development of international law on positive lines. 
To a greater extent than any of his predeces.sors in this field he 
took actual usage, as apfiearing from ordinances issued by the 
States General or other Governments and from treaties concluded 
between Christian States as the basis of his studies. On questions 
like (he sovereignty of the seas, the legal position of ambassadors, 
private property in war time, prizes, neutrality, contraband, block¬ 
ade, his opinions have always been regarded as carrying great 
weight and have exercised considerable influence. 

Bibi.togkaphy —Bynkorshoek’s principal works in the domain of 
iniernatiunal law are De Dominio Maris (1702), De Foro Legaiorum 
(1721), Quaestiones juris Publici (1737). Complete editions of hLs 
w'ork.'i were published after his death, one at Geneva in 1761, and 
another at Leiden in 1766. See O. W. S. Numan, Cornells van 



BYRD 


477 


Bvnkershoek (Leiden, i860) ; J. Delpech, in Les fondttieurs du droit 
inlcrnationul (igo4) ; Coleman Philipson, in Jovmal of the Society 
of Comparative Le^hliUion (igo8). 

BYRD, RICHARD EVELYN ( 1888- ), American 

naval officer, explorer, and scientist, was born in Winchester, Va., 
(Jet. 25, 1888. Alter allendinK the Shenandoah Valley Military 
Academy, the Virginia Military In.stitute (1Q04-07), and the Uni¬ 
versity of \’irginia (1907-0S), he entered the U.S. Naval Academy 
in 190S, graduating in 1912. In 1917 he was ordered to the air 
station at Pensacola, Fla., for training as'an aviator. Receiving his 
wings in 1918, he was advanced to the temporary rank of lieut - 
commander and given command of two U.S. naval air bases in 
Canada, which he directed throughout the World War. In 1919 he 
was detailed in charge of navigational preparations for the Navy’s 
first tran.s-Atlantic flight, accompanying the squadron of NC flying 
boats on the first two legs of the flight. In 1925 he commanded 
the naval unit of the Navy-MacMillan expedition to Greenland. 

In 1926 he made the first aeroplane flight to the North Pole. 
Taking off from King’s bay, Spitsbergen, at 12:50 A.M., May 9, 
with Floyd Bennett as co-pilot, he reached the pole at 9:02 a.m., 
circled it several times, and returned to hi.s base. He next at- 
temjitcd a flight from New York to Paris. On June 29, 1927, he 
took off from Roosevelt field, L.I., with a crew of two, a passenger. 
800 pounds of pay-load, and the first otficivil trans-x\tlantic air 
mail. Reaching Paris in a driving rain with zero vi.sibilily he 
found it impossible to land on Le Bourget field. He headed for 
the coast and brought the jilanc down in the surf at Ver-.sur-Mcr. 
The flight covered approximately 4,200 miles and was made in 42 
hours, 6 minutes. 

An e.xiiedition to the Antarctic was Byrd’s next effort. It left 
America in Sept. 192S, reaching Antarctica in December. A ba.se 
carn[), named Little America, was established on the Bay of Whales 
in the Ross sea. While pursuing a comprehensive program of ex¬ 
ploration and scientific research, he conditioned a tri-mofored 
aeroplane for a flight to the South Pole. At 5:29 P.M. Nov. 28, 
1929. accompanied by a crew' of three, he took off. At 1114 a.m. 
November 2t), the plane reached the pole—the first aeroplane to 
penetrate to the earth’s southermosi point. Before his return to 
the United States, Congress, by special act, advanced him to the 
rank of rear ailmiral, retired. 

In .Atimiral Byrd led hi.s second expedition to Antarctica. 
Little America was again the base of operations. In March 1934. 
he took up a vigil at Bolling Advance Weather Rase, a 9x13-foot 
hut buried in the .snow 123 miles south of Little America, to re¬ 
main alone throughout the six-months winter night, making 
weather observations and collecting auroral data. He assumed the 
post himself because he would not order any of his men to this 
dangerous, but necessary, duty. On May 28 he was overcome by 
monoxide poisoning, the resub of continued breathing of fumes 
throwm off by an improvised oil stove and a small gasoline engine. 
Critically ill, he concealed his dc.si)erate situation from his men at 
the base, choosing to die rather than send out an SOS endangering 
the lives of any of his comrades who might attempt to reach him 
during the Antarctic night. His .solitary fight for survival was 
ended on August ii by the arrival of a meteor-observation party 
headed by Dr. Thos. C. Poulter, his second-in-command. 

In May 1935, the expedition returned to America. The admiral 
was greeted by President Roosevelt, and pre.sented with an illumi¬ 
nated scroll carr>’ing a special resolution of Congre.ss exfjres.sing 
the country’s appreciation of hi.s achievements. 

In 1936 he announced his intention to devote the major portion 
of his lime to the promotion of better inlernalicmal co-operation. 
In 1939 he led his third e.xpedition to Antarctica. Admiral Byrd 
has been honoured with 17 dcgree.s from colleges and universities, 
holds more than 75 medals for contributions to human progress, 
and has 21 citations on his naval record. 

BYRD, WILLIAM (1542 or 1543-1^23), one of the greatest 
of English musical composers, was probably a member of one of 
the numerous Lincolnshire families of that name who were to be 
found at Lincoln, Spalding, Pinchbeck, Moulton and Epworth in 
the 16th century. According to Wood, he was “bred up to musick 
under Thomas Tallis.” He was appointed organist of Lincoln 
cathedral on Feb. 27, 1563, and on Sept. 14, 1568, was married at 


St. Margaret in the Close to Ellen or Julian Birloy. On Feb 22, 
1570, he was .sworn in as a member of the ChaiM‘1 R()y:il. but he 
does not seem to have left Lincoln immediately. In the Chapel 
Royal he shared with Tallis the honorary jKist <»t orga^i^l, and on 
Jan. 22, 1575, the two cominisers obt.iined a licenu: tor twenty- 
one years from Elizabeth to print and sell music and music-paper, a 
monoiKrly which does not seem to ha\'e been at all remunerative. 
In 1575 Byrd and Tallis published a collection of Latin motets for 
five and six voices, printed by Thomas Vautrollier. 

In 1578 Byrd and his family were living at ll.irlington, Middle¬ 
sex. x\s early as 1581 his name occurs among lists of recusants. ;md 
though he retained his post in the Chapel Royal he w.is throughout 
hi.': life a (.'aiholic. In 1579-S0 he .set a lhree-p;irt song in Thomas 
Legge’s Latin pkry Ricardus Tertius. In 1588 he pu))lished 
I'salmes, Sofrets and Sont^s of Sadnrs and Rjelie, and in tht' .same 
year contributed two madrigals to Nicolas ^■ongc’s Musica Trans- 
alpina. In 1589 appeareil Souths of Sundriv Nat tires, a second edi¬ 
tion of whi(h w'as i.ssued in j6io. In the same year he published 
Liber Primus Sacrarum Cantionuni, a second series of whii h w.is 
brought out in 1591. In 1590 two madrigals by B>rd were included 
in Thomas Watson's First Sett of Italian Madrif^tiils Fjn^Iislirti; 
one of these seems to have been sung before fiiueen ElizabiJli on 
her visit to Lord Hertford at Elvetham in 1591. In April 1592 
Byrd W’us still living at Harlington, but about 1593 he became jios- 
sessed of the remainder of a lease of Stondon I’lace, Essex, a farm 
of some 200 acres, belonging to William Shelley, who was shortly 
afterwards convicted of high treason. The proixTty was secjui’s- 
trated, and on July 15, 1595, Byrd obtained a Crown le ase of it 
for the lives of his eldest son Christopher and his daughtc'rs 
Jflizabelh and Rachel. 

In 1603 Eastc published a work (no copies of which .are known 
to exist) entitled Medulla Mnsieke. Sucked out of the sappe of 
two \ of\ the most famous Musitinns that ever were in this land, 
namely Master WyUiam Byrd . . . and Master Alphonso Fern- 
hosco . . . cither of whom having made several! tvaies 

(without ron/enlion), showhtt’ most rare and intricate skill hi j 
partes in one upon the playne Miserere. Jn it»o7 apixsared 
two books of Gradualia, a .second edition of whicli was issued in 
1610. In the following year he published Psahnes, Sone,s and Son¬ 
nets; some solemne, others joyfidl, framed to the life of the 
Words. iVobably in the same year was issued Parthenia, a collec¬ 
tion of virginal music, in which Byrd was asscA iafe-d witli Bull and 
Orlando (bbbons. The last work to which he conlribiiled was Sir 
Thomas Leighton’s 'feares or Lamentacions of a Sorrow!nil Soule 
{ 1614). His death took place on July 4, 1623. He is entered in 
the ChajH*! Royal Cheque Book as a “father of musicke.’’ His 
will, dated Nov. 15, 1622, shows that he- remained a Catholic until 
the end of his life. 

Besides the works already mentioned Byrd was the compo.ser 
of three mas.ses, for three, lour and five \ (»ices respea ti\cly, which 
scami to have been pubiished with sonic- privacy about 1 'I'hcrc- 
exists a second edition (also undated) of the four-part mas--; all 
three have recently ajifieared in modern 'editions, and im rc-.ase 
Byrd’.s claim to rank as the greatest English cnmjioser of his age. 
In addition to his piublished works, a largo amount still remains in 
ms., comjirising nearly every kind of comiiosition. 'I'he Fiizwilliam 
\ ir\;inal Book contains a long series of interesting pic'ces for the- 
virginal, and more still remains unpublished in Lady Nc'ville’s 
Vir^ituil Book and other contemporary collections. Byrd's indus¬ 
try was enormous, and though his work is unecpial and the licc-nces 
he allowed himself cannot always be defended on strict grounds, 
his Latin church music and his instrumental comjjo.'itions entitle 
him to the highest rank among his contemporaries. As a madri- 
galist he was inferior to Morlcy, Wilbye and Gibbons, though even 
in this branch of his art. he often disiilays clvarm and individuality. 

In general the estimation in which this great English master is 
held by scholars and students has steadily advanec'd, (his increa.sed 
appreciation of his im^xjrtance finding notable e.xpre.ssion in the 
many celebrations held all over the country in connection with the 
tercentenary of his death in 1923, when also memorial tablets were 
erected in Lincoln cathedral and the parish church of Stondon 
Massey. (W. B. S.) 
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BYRD, WILLIAM (1674-1744), Virginia planter and first 
man ol letters in North America, was born at Belvirlcre, near the 
James river in \’irginia, on Mar. 28, 1674 After receiving his 
edneafion for the law in Isngland, he returned, in 1696, to West- 
over, which he made “the quintessence of Virginia Aristocracy,” 
and wIktc he. became one of the most brilliant figures in colonial 
V'irginia. Tor ;-!7 years he was a nn'niber of the King’s Council, 
and rluring the last year of his life its president. He was one of 
the (ommissioners who establishefl the North Carolina-Virginia 
boundary, and in 17^;^ founded Richmond, Va. Interested in art 
and s(ien(e, a w'il and a lover of bo(jks, he acquired probably the 
largest (olonial librar'y. ()c(asion.dly he forsook his fields of that 
“bewitching vegetable, tobacco,” for the fiehi of letters. His 
“WestovaT Manuscripts.” first imblished in 1841, include; Thv 
History of thr Dividitu] I.iiir; A Journry to the Land of Eden; A 
Pro^rtw to the Mines, lie died at VV'estover on Aug. 26, 1744. 

Sec 7'fie of Colonrl William Byrd of Wcslovcr in Virginia 

Eoq , edit, by J. .S. Hasseit (New York, 1901). 

BYRNIE, a (.oat of linked mail (Icelandic, bryuja). The chain- 
mail bodv armour worn by early Scandinavians and others. Mid; 
Fmglish hrinie a coat of mail which hung from the neck to th(t 
knees, the skirl being slit to facilitate riding on horseback. The 
Normans (alhai it the hawberk. The back and front were so 
mu( h alike that inistaki.-s in putting it on were common, the 
(lassi( e,vami)Ie being that of William the C.'oncjueror before the 
bat t le of Hast ings 

BYROM, JOHN (10(}2-i 70.O, English poet, writer of hymns 
and inventor of a system of shorthand, was born at Kersa! Cell, 
near Manihester, on heb, 2(;, itx;.’, and died on Sept. 20, 17O3, 
in London, lb* beciinc' a fellow of dVinity College, Cambridge, 
in 1714. Ills first |)oem, “Colin to I’hcx'be,” a j)astoraI, appeared 
in the Spe( tutor. No. t)0.v d’he heroine is said to have been Dr. 
Bentley's daughter, Joanna, the mother of Richard Cumberland, 
the dramatist. Alter leaving the Cniversity Byrom went abroad, 
ostensibly to study medicine, but jiossibly hi.s errand W'as political, 
lor h(-’ Was an adherent of the I’retender. He was elected a 
member of the Royal Soii(‘ty yi 1724. On his return to London 
he taught a new method of shorthand of his own invention. His 
diary gives interesting portraits and letters of the many great 
nu'n of his time whom he knew intimately, A collection of his 
jKierns w.is published in 177,^ and he is included in Ale.xandcr 
Chalmers's Enyjish I'oels. His system of shorthand was not pub¬ 
lished until tiller his death, when it was jirinled as 77/e Universal 
Engli.Hi Shorthand; or the way of writing English in the most 
ea^y, eoneise, regular and beautiful manner, apfdicable to any 
other language, hut particularly adjusted to our (non (Manche.ster, 

1707 ). 

The Private Journal and Lilrrarv Krtnain.s of John Byrom, related 
hv Rit hard Parkinson, D.l)., was published bv the Chetham Society 

(iH.sa .'^7)- 

BYRON, GEORGE GORDON BYRON, 6tii Baron 

(178.8-1,824). English poet, wa.s born in London at 16 Holies 
street, C;i\endish sfiutiri;. on Jan. .'2, i 78S. The Byrons W’ere of 
Norman stock, but the founder of the family was Sir John Byron, 
who entered into possession of the priory and lands of Newstead 
in the county of Nottingham in 1540. From him it cle.scended 
(but with a bar-sinister) to a great-grancLson, John (ist Baron I 
Byron (//.e ), a C.avalier general, who was raised to the jR'erage in 
J()4^^ The tir.'-t Lord Byron died childless, and was sucecHaled by 
his brotlicT Kiih.uai, the great-grandfather of William, the 5th 
lord, who outlived son and grandson, and was succeeded by his 
great-ne[)hc‘w, the jmet. Admiral the Hon. John Byron {q.v.) was 
the poc't's grarultalher. llis eldest son, Captain John Byron, the 
poet 's father, was a lilx riine by chcucc and in an eminent degree. 
He (au.sed to be divorced, and married (1 77c)) as his first wife, the 
marchiemess of Carmarthi n (born Amelia D'Arcy), Baroness Con¬ 
yers in her own riglit. One child of tlie marriage survived, the 
Hon. Augusta Byron (1 784-1851), the {loet's half-sister, who, in 
1807. married her first cousin. Col. Ch'orge Leigh. John Byron’s 
seiond marriage to Catherine Gordon ( b I7b5i of Gight in Ahcr- I 
cli'cn.diire took place at Bath on May 14. 1785 He is said to have | 
squandered the fortunes of both wives. It is certain that Gight ! 


was .sold to pay hi.s debts (1786 ), and that the sole ^jrovision for 
hi.s wife was a .settlement of £4,000. It was an unhappy marriage 
There was an attempt at living together in France, and, when this 
failed. Mrs. Byron returned to Scotland. On her way thither she 
gave birth to a son, christened George Gordon after his maternal 
grandfather, who w’as descended from Sir William Gordon of 
Gight, grandson of James I. of Scut kind. After a while her hus¬ 
band rej(3incd her, but went back to France and dic^d at \'alcn- 
cieiincs on Aug. 2, 1791. .His wife was not a bad woman, but she 
was not a good mother. Vain and capriciou.s, passionate and self- 
indulgent, she mi.smanaged her son from his infanc'y, now provok¬ 
ing him by her foolish fondne.ss, and now e.xciting his contempt by 
her paroxy.sms of impotent rage. In the conduct of her affairs she 

wa. s prai.seworthy. She haled and avoided debt, and when relief 
came (a civil list pension of £400 a year) she spent most of it upon 
her son. The violence of her temper was abnormal. Her fathcT 
committed suicide, and it is possible that she inherited a tendency 
to mental derangement. 

The poet's first years were spent in lodgings at Abenlecm. 
His mother found him two tutors, first a clergyman named Ross, 
and then a good Latin scholar named Pater.son, the son of the 
Byrons’ shoemaker. ITom 1794 to 179S he attended the grammar 
.school, “threading all cla.sses " till he reached the fourth. He was 
lame, from his birth. His right lc*g and fexU, possibly both feet, 
were contracted by infantile paralysis, and, to strengtlien his 
muse les, his mother sent him in the summers of 1 7c)()-cj7 to a farm 
hou.se on Deesicle. To his Scotti.sh ujibringing he owed his love of 
mountains, his love and knowledge of (he Bible, and too miKh 
Calvinism for faith or unfaith in Christianity. The death of his 
great-uncle (May 19, 1798) iikiced him in possession of the lilh' 
and estates. Early in the autumn Mrs. Byron travelled south with 
her son and his nurse, and for a time made her home at Newstead 
Ahhc-y. Byron was old enough to know what had befallen him. 
“It was a change from a shabby Scotch Hat to a palace," a half- 
ruinecl palace, indeed, ])Ut his very own. It was a proud moment, 
hut in a few weeks he was once more in lodgings. The shnmkcai 
leg did not improve, and acting on bad advice his mother entrusted 
him to the care of a quack named Lavender, truss-maker to the 
general hospital at Nottingham. His nurse who was in charge of 
him maltrc'ated him. and the quack tortured him to no purpose. 
At his own reciuest he read \’irgil and Cicero with a tutor. 

In August 1 799, he was .sent to a iirejiaratory school at Dulwit h. 
The master. Dr. Glennie, gave the boy the free run of his Iibrar>’. 
He read a set of the British Poets from bc'ginning to end more than 
once. This, too, was an initiation and a preparation. He remained 
at Dulwich (ill April 1.801, when, on his mother’s intervention, he 
was sent to Harrow, then under Dr. Drury. His sc hool da>'s, 
iSoi-05, were fruitful in two respects. He learned enough Latin 
and (irec-k to make him a classic, if not a classical schol.ir, and he 
made fricMids with his equals and sujieriors. He. learned something 
of his own worth and of (he worth of others. “My school-fricaid- 
ships” he says, “were with me passions.” Two of his closest 
friends clic.'d young, and from Lord (7lure, whom he lo\ed best of 

all, he was separated by chance and circumstance. He was an odd 
mixture, now lying dreaming on his favourite tombstone in the 
churchyard, now (he ring-leader in whatever mischief was afoot. 
He was a “record” swimmer, and, in spite of his kimeness, enough 
of a cricketer to play for his school at Lord's, and yet he found 
time to rc'ad and master standard works of history and biography. 

When he was a boy betwc'cm eight and ten at Aberdeen he had 
fallen in love” with his cousin, Mary Duff. Now, in the mid¬ 
summer of 1S04. when he was in his sixteenth year, he fell in love, 
seriously, with his distant relative, Mary Anne Chaworlh, a “minor 
heiress” of the hall and park of Annesley, which marches with 
Newstead. Two years his senior, she was already engaged to a 
neiglibouring squire. Mary Chaworth is the subject of at least 
five of his early jioems, including the pathetic stanza.s. “Hills of 
Annesley,” and there are allusions to his love .story in Cliildc 
Harold (c. i j.r.), and in “The Dream” 1816. The Easter holidays 
of 1S04 "'ere spent at Burgage Manor. Southwell, where Mrs. 
Byron had e.stablished herself, leaving Newstead Abbey to a ten- 
mi, Lord Grey of Rulhyn. 
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Byron went into residence at Trinity Collepe, Cambridge, in 
Oct. 1805. Cambridge did him no good. “The place is the devil,” 
he said, and according to his own showing he did homage to the 
f^cnius loci. There he made friends who were worthy of his choice. 
Among them were the scholar-dandy Scrope, Charles Skinner 
Matthews, Berdmore Davies, Francis Hodg.son, who died provost 
of Eton, and, best friend of all, John Cam Hobhouse (afterwards 
Lord Broughton). And there was another friend, a chorister named 
Edleston, a “humble youth” for whom he formed an attachment. 
He died whilst Byron was still abroad (May 1811), and the 
Thyrza poems of 1811-1^ have been said, though on t]uestionable 
evidence, to refer to his death. During the vacation of 1806, 
and in 1807 which was one “long vacation,” he wrote most of 
his “Juvenile Poems,” which were printed in a thin quarto of 
66 pages by S. and J. Ridge of Newark. The “advertisement” is 
dated Dec. 23, i8o6, but before that date he had begun to pre¬ 
pare a second collection for the press. One poem (“To Mary”) 
contained at least one stanza which was frankly indecent, and 
yielding to advice he gave orders that the entire issue be thrown 
into the tire. Early in January 1807 an expurgated collection 
entitled Poew/.y on Various Occasiotis was ready for private dis¬ 
tribution. Encouraged by Henry Mackenzie and Lord Wood- 
houselee, he determined to recast this second issue and publish 
it under his own name. Hours of Idleness, “by George Gordon 
Lord liyron, a minor,” was i)ublished in June 1807. ^'he fourth 
and last issue of Juvenilia, entitled Poems, Original atid Trans- 
lated, was published in March 1S08. 

Hours of Idleness enjoyed a brief triumph. The Critical and 
other reviews were “very indulgent,” but the Edinburgh Review 
for Jan. 1808 contained a scathing .article, not, as Byron believed, 
l)y jel'trey, but by Brougham. The sole result was that it supplied 
fresh material and a new title for some rhyming couplets on 
“British Bards” which he had begun to write. A satire on Jeffrey, 
the editor, and Lord Holland, the patron of the Edinburgh Review, 
was slijtped into the middle of “British Bards,” and the poem, 
rechristened English Bards and Scotch Reviewers was published 
March 1, i.sor; 

In April 1808, whilst he was still “a minor,” Byron entered upon 
his inheritance, and established himself a't N'ewslead in September 
on leaving Cambridge, The possession of this lordly and historic 
domain was an inspiration in itself. It was an ideal home for one 
who was to be hailed as the spirit or genius of romance. 

On March 13, 1809, he took his scat in the House of Lords. He 
had determined, as soon as he was of age, to travel in the East, 
but first he invited Hobhouse and three others to a house-warming. 
Perhaps the story of the revels of the jtarty, as told in Childe 
Harold (canto i, stanzas 5-9), need not be taken too seriously. 
Byron was angry because Lord De La VVarr did not wish him 
good-bye, and vi.sited his di.spleasure on friends and “lemans” 
alike. May and June were devoted to the preparation of an en¬ 
larged edition of his satire. At length, accompanied by Hobhouse 
and a small staff of retainers, he .set out on his travels. He sailed 
from Falmouth on July 2, and reached Lisbon on July 7, 1809. 
The first two cantos of Childe HaroUTs Pilgrimage contain a 
record of the principal events of his first year of absence. 

Childe Harold and the Eastern tales which followed laid English 
contemporary readers under a great debt to Byron. They were a 
liberal education in the manners and customs of “the gorgeous 
East,” in the scenery, the art, the history and politics of Italy 
and Greece. He widened the horizon of his contemporaries, bring¬ 
ing within their ken wonders and beauties hitherto unknown or 
unfamiliar, and in so doing he heightened and cultivated, he 
“touched with emotion,” the unlettered and unimaginative many, 
that “reading public” which despised or eluded the refinements 
and subtleties of less popular writers. 

Byron sailed from Gibraltar on Aug. 16, and spent a month at 
Malta making love to Mrs. Spencer Smith (the “Fair Florence” of 
c. II. s. xxix.-xxxiii ). He anchored off Prevesa on Sept. 28. The 
second canto records a journey on horseback through Albania, 
then almost a terra incognita, as far as Tepeleni, where he was 
entertained by Ali Pacha (Oct. 20), a yachting tour along the 
shores of the Ambracian gulf (Nov. 8-23), a journey by land from 
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Larnaki to Athens (Dec. 15-25). and excursions in Attica, Sunium 
and Marathon (Jan. 13--5. 1810). Of the tour in Asi.i Minor, 
a visit to Ephesus (March 15. 1810). an excur.sion in the Troad 
(April 13), and the famous swim across the Hellespont (May 3), 
the record is to be sought elsewhere. The stanzas on Constanti¬ 
nople (Ixxvii.-lxxxii.), where Byron and Hobhouse stayed for two 
months, though W’ritten at the time and on the si^oi. were not 
included in the poem till 1814. They are, probably, part of a 
projected third canto. On July 14 Hobhouse set sail for England 
and Byron returned to Athens. 

Of Byrons .second year of residence in the East little is known 
beyond the bare facts that he was travelling in the Morea during 
j August and September, that early in October he was at Patras, 
having just recovered from a severe attack of malarial fever, 
and that by Nov'. 14 he had returned to Athens and taken up his 
quarters at the Franciscan convent. Of his movements during the 
next five months there is no record, but of his stutiies and pursuits 
there is substantial evidence. He learnt Romaic, he compiled the 
notes to the second canto of Childe Harold. He wrote (March 12 ) 
Hints from Horace (published 1831 ), an imitation or loose trans¬ 
lation of the Epistola ad Pisones (Art of Poetry ), and (March 17 ) 
The Curse of Minerva (published 1815), a skit on Lord Elgin's 
deportation of the metopes and frieze of the Parthenon. He left 
Athens in April, passed some weeks at Malta, and landed at Ports¬ 
mouth (f. July 20). Arrived in London he consulted his literary 
adviser and cousin, R. C. Dallas, with regard to the publication 
of Hints from Horace. Of Childe Harold he said nothing, but 
after some hesitation produced the ms. from a “small trunk.” and, 
pre.senting him with the copyright, commissioned Dallas to offer 
it to a publisher. It was finally accepted by Murray of Fleet street, 
who undertook to share the profits of an edition with Dallas. 

Meanw'hile Mrs. Byron tliecl suddenly from a stroke of apople.Ky. 
Byron set off at once for Newstead, but did not find his mother 
alive. He had had but little affection for her while she lived, but 
her death touched him to the ()uick. “I had l)ul one friend,” he 
exclaimed, “and .she is gone.” Another loss awaited him. Whilst 
his mother lay dead in his house, he heard that his friend Matthews 
had been drowned in the Cam. Edleston and Wingtield had died 
in May, but the news had reached him on landing, There were 
troubles on every side. On Oct. ii he wrote the “Epistle to a 
Friend” (“Oh, bani.sh care,” etc.) and the lines “To Thyrza,” 
which, with other elegies, were api)ended to the second edition of 
Childe Harold (April 17, 1812). This cry of desolation, this open 
profession of melancholy, first excited the interest of contemju)- 
raries. 

Tow-ards the close of the year he made friends wdth Moore. 
Some lines in English Bards (ii. 466-467), taunting Moore on 
fighting a duel with Jeffrey with “leadless pistol,” had li.'d to a 
challenge, and it was not till Byron returned to England that 
ex[)lanations ensued, and that the challenge was withdrawn. The 
friendship which .sprang up between them still serves Byron in 
good stead. Moore’s Lifetof Byron (1830) is no doubt a pidure 
of the man at his best, but it is a genuine likeness. At the end of 
October Byron moved to London and settled at 8 St. James’s 
street. On Feb. 27, 1812, he made his first speech in the House of 
Lords on a bill which made the wilful destruction of certain newly 
invented stocking-frames a capital offence, speaking in defence of 
the riotous “hands” w'ho feared that their numbers would be dimin- 
i.shcd by improved machinery. It was a brilliant speech and won 
the praise of Burdett and Lord Holland. He made two other 
.speeches during the same ses.sion. Childe Harold (4to) was pub¬ 
lished on Tuesday, March 10, 1812. “The effect.” says Moore, 
“was . . . electric, his fame . . . seemed to spring, like the 
palace of a fairy king, in a night.” A fifth edition (8vo) w'as issued 
on Dec. 5, 1812. Just turned 24, he “found him.self famous,” a 
great poet, a rising statesman. Society was now at his feet. But the 
excitement and absorption of one reigning passion after another 
destroyed his jaeace of mind. His first affair of any moment was 
with Lady Caroline Lamb the wife of William Lamb (Lord 
Melbourne). The culmination of this tragic episode—tragic for 
the enamoured woman—was an unbelievable scene at Lady 
Heathcote s ball in June 1813, which was the talk of all London. 
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To Lady Caroline succeeded Lady Oxford, who was double his 
own age, and Lady /'ranees Wedderburn Webster, the “Ginevra” 
of his sonnets, the “Medora” of The Corsair. 

'/'here was no slackening of his poetical energies. In Feb. 1813 
he [)uhlishc-d The Waltz (anonymously ), he wrote and published 
The Giaour (ijul)lished June 5, 1813) and The Bride of Ahydos 
(publishecl Nov. iq, 1813), and he wrote The Corsair (published 
I'eb. I, 1814). The Turkish Tales were even more popular than 
Childe Uarold. Murray .sold 10,000 copies of The Corsair on the 
da> ol publication. 

Jn the summer of 1813 a new and potent influence came into 
hi.^ life. Mrs. Leigh, whose home was at Newmarket, came up to 
I.ondon on a visit. After a long interval the brother and sister 
met, and whether there is or is not any foundation for the dark 
story obsc urely hinted at ir» Lyron’s lifetime, and afterwards made 
|)ublic property by Mrs. Beecher Stowe (MacmillatTs Maf’azine, 
iHhQ, pp. 377-396), there is no question as to the depth and sin¬ 
cerity of his love for his “one relative.” Byron passed the seasons 
of 1813-14 in London Soc ially he was on the crest of the wave. 
He was a welcome guest at the great Whig houses, at Lady Mel- 
bournc-’s, at Lady Jersey's, at Holland House. Sheridan and Moore, 
Rogers and ('amiilx*!! wc-rc* his intimates and companions. He was a 
member of the* Alfred, of W'atier’s, of the Cocoa Tree, and half a 
dozen clubs besides, After the.' publication of The Corsair he had 
promi.sed an interval of silence, but the abdication of Napoleon 
evoked an Ode in his dishonour (.April 16). Lara, a Tale, an 
informal sequel to The Corsair, was published anonymously on 
Aug. (), 1814, 

New>tead had bc'en put up for sale, but p)cncling the completion 
of the contract w'as still in his posse.s.sion. Huring bis last visit 
but one, whilst his sister was his guest, he became engaged to Mi.ss 
Anne Isabella (Annabella ) Milbanke (b. May 17, 1792; d. May 
it), 1860), the only daughter of Sir Ralph Milbanke, Hart., and 
the Hon. Judith (born Noel), daughter of Lord W'entworth. She 
was an heiress, and in succession to a peerage in her own right 
(becoming Baroness Wentworth in 1856). She was a pretty girl 
of “a perfect hguie,” highly eclucatc'd, a mathematician, and, by 
courtesy, a poetess. She had rejected Byron’s first offer, but, 
believing that her cruelty had broken his heart and that he was 
an altered man, she was now determined on marriage. On her side 
there was ambition touched with fancy—on his, a wi.sh to be mar¬ 
ried and some hope j)erha[)S of finding an escape from him.self. 
The marriage look place at Seaham in Durham on Jan. 2, 1815. 
Bride and bridegroom sjienf three months in paying visits, and at 
the tod of March settled at 13 I'iccadilly terrace, London. 

Byron wa.s a member of the committee of management, of 
Drury Lane theatre', and devoted much of his time to his pro¬ 
fessional cluties. He wrote but little poetry. Hebrew Melodies 
(pul)lished .April 1S15'), begun at Seaham in October 1814. were 
linished and given to the musical composer. Isaac Nathan, for 
publication. The Sie^e of Corinth and Parisina (published Feb. 
7^ 181 ()) were got ready for the jiress. On Dec. 10, Lady Byron 
gave birlli (o a daughter christened Augusta Ada. The tale of their 
strange' honc'cinoon shows that there were difficulties from the 
beginning, ll is cc'rtain that before and after the child w’as born 
his conduct was so harsh, so violcmt and so eccentric, that his wife 
believed, or tried to pc-rsuade herself, that he was mad. Money 
difficulties were acute; and both Annabella and Augusta suffered 
I rom Byron’s conduct. 

On Jan. 15, Byron ordered his wife to leave the Piccadilly 
house, till' bailiffs were in it, and he wished to break up the 
establishment. Lady Byron went home, claimed her father’s 
protection, and demanded a separation from her husband. In 
i86c) Mrs. Beeche r ,Stowe affirmed that Lady Byron had expressly 
toldJier that Byron was guilty of incest with his half-sister, Mrs. 
Leigh; and in 1(105 the second Lord Lovelace (Lord Byron’s■ 
grandson) printed Astarfe, which is now held by most judges 
to j)rove the truth of this charge. At the time, neither Lady 
Byron nor her advi.sers supported their demand by this or any 
other charge of niisconducl. Lady Byron continued to correspond j 
with Augusta, whom she certainly desired to shield, and Byron 
used Augusta as a means of communication with his wife. The 


tangled story is too complicated to be related here, and the reader 
must be referred to the authorities cited at the end of this article. 
To the end Byron hoped for a reconciliation, and he never ceased 
to lament the separation from his daughter. 

The separation of the Byrons was the talk of the town. There 
was a balance of opinion, but politics turned the scale. Byron had 
recently published some pro-Gallican stanzas, “On the ‘Star of the 
Legion of Honour,’ ” in the Examiner (April 7). The VVhig.s 
defended Byron as best they could, but his own world, with one or 
two exceptions, ostracized him. The “excommunicating voice of 
society,” as Moore piut it, was loud and insistent. The articles of 
.separation were signed on or about April 18, and on Sunday, April 
25, Byron sailed from Dover for Ostend. The “Lines on Churchill’s 
(iravc” were written whilst he was waiting for a favourable wind. 
Byron’s ostracism in London was in a sense his liberation. It made 
him great. “The howl of contumely,” wrote Macaulay, “followed 
him across the sea, over the Alps; it gradually waxed fainter; it 
died away. . . . His poetry became more popular than it had ever 
been; and his complaints were read with tears by thousands and 
tens of thousands who had never seen his face.” He was from 
that moment the typical figure of the romantic movement, the 
artist who found his subject in his own sorrows, in his own re- 
mor.se. His cry, “My pang shall find a voice,” was the cry of 
Rene and of Werther. He displayed to the world, as Arnold has 
said, “the pageant of a bleeding heart.” 

Byron’s route lay through the Low Countries, and by the Rhine 
to Switzerland. On his way he halted at Brussels and visited the 
field of Waterloo. He reached Geneva on May 25, w'here hi' met 
by appointment at Dejean’s Hotel d’Angleterre, Shelley, Mary 
Godwin and Jane (or “Claire”) Clairmont. The meeting was 
probably at the instance of Claire, who had recently become 
Byron’s mistress. On June 10 Byron moved to the 'V^illa Diodati 
on the southern shore of the lake. Shelley and his party had 
already settled at an adjoining villa, the Campagne Montalegre. 
The friends were constantly together. On June 23 Byron and 
Shelley started for a yachting tour round the lake. They visited 
the castle of Chillon on June 26, and, being detained by weather 
at the Hotel de I’Ancre, Ouchy, Byron fini.shed (June 27-2(>) the 
third canto of Childe Harold (published Nov. 18), and began the 
Prisoner of Chillon (publi.shed Dec. 5, 1816). These and other 
poems of July-September 1816, c.g. “The Dream” and the first 
(wo acts of Manfred (published June 16, 1S17), betray the in¬ 
fluence of Shelley. Byron pa.sscd the summer at the Villa Diodati, 
where he also wrote the Monody on the Death of Sheridan, pub¬ 
lished Sept. 9, 1816. The .second half of September was spent 
and devoted to “an excursion in the mountains.” His journal 
(Sept. 18-29), which was written for and sent to Mrs. Leigh, is a 
great prose poem, the source of the word pictures of Aljiine scenery 
in Manfred. His old friend Hobhou.se was with him and he enjoyed 
him.self, but at the di).se he confesses that he could not lost' his 
“own wretched identity” in the “majesty and the power and the 
glory” of nature. Remorse was scotched, not killed. On Oct. 6 
Byron and Hobhouse started via Milan and Verona for Venice, 
which was reached early in November. For the next three years 
Byron lived in or near Venice—at first, 1816-17, in apartments 
in the Frezzeria, and after Jan. 1818 in the central block of the 
Mocenigo palace. At Venice he pursued a life of deliberate 
profligacy. Of two of his amours we learn enough or too much 
from his letters to Murray and to Moore—the first with his land¬ 
lord’s wife, Marianna Segati, the second with Margarita Cogni (the 
“Fornarina”), a Venetian of the lower class, who amused him with 
her savagery and her wit. Nevertheless he worked hard, and about 
the middle of April 1817 set out for Rome, where, with Hobhou.se 
as companion and guide, he stayed three weeks. He returned to 
Venice on May 28, but shortly removed to a villa at Mira on the 
Brenta, some 7m. inland. A month later (June 26) when memory 
had .selected and reduced to order the first impressions of his tour, 
he began to work them up into a fourth canto of Childe Harold. 
Among the books which Murray sent out to Venice wms a copy of 
Hookham Frere’s Whistkeraft. Byron took the hint and produced 
Beppo, a Veiudion Story (published anonymously on Feb. 28, 
1818). He attributes his choice of the mock heroic ottava-rima 
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to Frere’s example, but he was certainly familiar with Casti's ' 
Novelle, and, according to Stendhal, with the poetry of Buratti. 
The success of Beppo and a growing sense that “the excellent 
manner of Whistlecraft” was the manner for him, led him to study 
Frere’s masters and models, Bemi and Pulci. An accident had 
led to a great discovery. 

The fourth canto of Childc Harold was published on April 2S, 
1818. In September he began Don Jmji. His own account of the 
inception of his last and greatest work is characteristic but mis¬ 
leading. He says (Sept. 9) that his new poem is to be in the style 
of Beppo, and is “meant to be a little quietly facetious about 
everything.” A year later (Aug. 12, 1819), he says that he neither 
has nor had a plan —^but that “he had or has materials** By mate¬ 
rials he means book.s, such as Dalzell’s Shipwrecks and Disasters 
by Sea, or de Castclnau’s Histoire de la nouvelle Rnssie, etc., which 
might be regarded as poetry in the rough. The “building up of the 
drama,” as Shelley puts it, was a slow and gradual process. Cantos 
r., n. were published (4to) on July 15, 1819; Cantos in., iv., v., 
finished in Nov. 1820, were not published till Aug. 8, 1821. 
Cantos VI.-XVI., written between June 1822 and March 1823, 
were published at intervals between July 15, 1823 and March 26, 
1824. Canto XVII. was begun in May 1823, but was never finished. 
A fragment of 14 stanzas, found in his room at Missolonghi, was 
first published in 1903. 

He did not put all his materials into Don Juan. Mazeppa, a 
tale of the Russian Ukraine, based on a passage in Voltaire’s 
Charles XII., was finished by Sept. 30, 1818 and published with 
an Ode on Venice on June 28, 1819. In the spring of 1819 
Byron met in Venice, and formed a connection with, an Italian 
lady of rank, Teresa (born Gamba), wife of the Cavalicre Guic- 
cioli. She was young and beautiful, well-read and accomplished. 
Married at 16 to a man nearly four times her age, she fell in love 
with Byron at first sight, soon became and for nearly four years 
remained his mistress. A good and true wife to him in all but 
name, she won from Byron ample devotion and a prolonged con¬ 
stancy, though he found the position of accredited cavalicre 
servente irksome. Her volume of Recollections {Lord Byron 
fugc par Ics temoins de sa vie, 1869), taken for what it is worth, 
is testimony in Byron’s favour. The countess left Venice for 
Ravenna at the end of April; within a month she sent for Byron, 
and on June 10 he arrived at Ravenna and took rooms in the 
Strada di Porto Sisi. The house (now No. 295) is close to Dante’s 
tomb, and to gratify the countess and pass the time he wrote the 
Prophecy of Dante (published April 21, 1821), According to 
ifie preface the poem was a metrical experiment, an exercise in 
terza rima; but it had a deeper significance. It was “intended for 
the Italians.” Its purport was revolutionary. In the fourth canto 
of Childe Harold, already translated info Italian, he had attacked 
the powers, and “Albion most of all” for her betrayal of Venice, 
and he appeals to the country of his adoption to strike a blow for 
freedom—to “unite.” It is clifficult to realize the force or extent 
of Byron’s influence on continental opinion. His own countrymen 
admired his poetry, but abhorred and laughed at his politics. 
Abroad he was the prophet and champion of liberty. His hatred 
of tyranny, his defence of the oppressed, made him a power in 
Europe. It brought consolation and encouragement, and it was 
not spoken in vain. It must, however, be borne in mind that 
Byron was more of a king-hater than a people-lover. He was 
against the oppressors, but he disliked and despised the oppressed. 
He was aristocrat by conviction as well as birth, and if he e.spouscd 
a pO[)ular cau.se it was de haul eai has. His connection with the 
Gamba.s brought him into touch with the revolutionary movement, 
and thenceforth he vyas under the espionage of the Austrian em¬ 
bassy at Rome. He was suspected and “shadowed,” but he was 
left alone. 

Early in September Byron returned to La Mira, bringing the 
countess with him. A month later he was surprised by a visit from 
Moore, who was on his way to Rome. Byron installed Moore in 
the Mocenigo palace and visited him daily. Before the final part¬ 
ing (Oct. 11) Byron placed in Moore’s hands the ms. of his Life 
and Adventures brought down to the close of 1816. Moore, as 
Byron suggested, pledged the ms. to Murray for 2,000 guineas, to 


be Moore’s property if redeemed in Byron’s lifetime, hut if not, 
to be forfeit to Murray at Byron's death. On May 17, 1S24, with 
Murray's assent and goodwill, the ms. was burned in the drawing¬ 
room of 50 Albemarle street. Neither Murray nor Moore lost 
their money. The Longmans lent Moore a sufficient sum to repay 
Murray, and were themselves repaid out of the receipts of Moore's 
Life of Byron. Byron told Moore that the memoranda were not 
“confessions,” that they were “the truth but not the whole truth.” 
They did not cx^flain the cause or causes of the separation from 
his wife. An anonymous work entitled The Life, Writings, etc., of 
. . . Lord Byron (3 vols., 1825) purports to give “Recollections 
of the Lately Destroyed Manuscript.” To judge by internal evi¬ 
dence (see “The Wedding Day,” etc., ii. 278-284) there is some 
mca.sure of truth in this as.sertion, but the work as a whole is 
untrust worl by. 

At the clo.se of 1819 Byron finally left Venice and settled at 
Ravenna in his own apartmenis in the I’alazzo (iuiicioli. At 
Ravenna his literary activity was greater than ever. His transla¬ 
tion of the first canto of Pulci’s Mort^ante Ma^i^iore (published 
in 7 'he Liberal, No. IV., July 30, 1S22), a laborious and scholarly 
achievement, was the work of the first two months of the year. 
From April to July he was at w'ork on the composition of Marino 
Falicro, Do^e of Venice, a tragedy in five acts (luiblished April 
21, 1821). Moved by the example of Aliieri he strove to reform 
the British drama liy “a severer approach to the rules ” He would 
read his countrymen a “moral lesson” on the dramatic juopriety 
of observing the three unities. Eighteen additional sheets of the 
Memoirs and a fifth canto of Don Juan were written in the 
autumn, and in Jan, 1821 Byron began to work on his .second 
“historical drama,” Sardanapalus. But politics intervened, and 
little progress was made. He had been elected capo of the 
'‘Americani,** a branch of the Carbonari, and his time was taken 
up with buying and storing arms and ammunition, and con.sulta- 
tions with leading consiiirators. Meanwhile a controversy had 
arisen between Bowles and Camiihcll with regard to the merits 
of Pope. Byron rushed into the fray. To avenge and exalt Pope, 
to decry the “Lakers,” and to lay down his owui canons of art, 
Byron addressed two letters (o*********"* ii.e., John 
Murray), entitled “Strictures on the Life and Writings of I’ope.” 
The first was published in 1821, the second in iS^c;, Hyron, the 
protagonist of the romantic movement, was, paradoxically, the 
persistent admirer of Pope and the classical Engli.sh school, and 
the violent assailant of the Lake poets. 

The revolution in Italy came to nothing, and by May 28, Byron 
had finished his work on Sardanapalus. The 'J'wo Fo.scari, a third 
hi.storical drama, was begun on June 12 and finisheii on July 9. 
On the same day he began Cain, a Mystery. Cain startled and 
shocked the orthodox. It was not irreverent or blasphemous, but 
it treated accepted dogmas as open questions. Cain w-as published 
in the same volume with the Two Fosenri and Sardanapalus, Dee. 
19, 1821. The Blues, a skit upon literary coteries and their 
patronesses, was written in August. It was first published in The. 
Liberal, No. III., April 26, 1823. When Cain was finished Byron 
turned from grave to gay, from serious to humorous theology. 
Southey had thought fit to eulogize George III. in hexameter 
verse. He called his funeral ode a “Vision of Judgment.” In the 
preface there was an obvious reference to Byron. The “Satanic 
School” of poetry was attributed to “men of diseaserl hearts and 
depraved imaginations.” Byron’s revenge was comjilcte. In his 
“Vision of Judgment” (publi.shed in The Liberal, No. 1 ., Oct. 15, 
1822) the tables are turned. The laureate is brought before the 
hosts of heaven and rejected by devils and angels alike In October 
Byron wrote Heaven and Earth, a Mystery (The IJlxral, No. II., 
Jan. I, 1823), a lyrical drama ba.sed on the legend of the 
“Watchers,” or fallen angel.s of the Book of Enodi. 

The countess and her family had been expelled from Ravenna 
in July 1821, but Byron still lingered on in his apartments in the 
Palazzo Guiccioli. At length (Oct. 28 ) he set out for Pisa. On 
the road he met his old friend, Lord Clare, and spent a few minutes 
in his company. Rogers, whom he met at Bologna, was his fellow- 
traveller as far as Florence. At Pisa he rejoined the countes.s, who 
had taken on his behalf the Villa Lanfranchi on the Amo. At 
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Kavfnn.'i Byron had lived amongst Italians. At Pisa he was sur¬ 
rounded hy a knot of his own countrymen, friends and acquaint¬ 
ances of the Shelleys. Among them were E. J. Treiawny, 
'Ihomas Medwiti, author of the Conversations of Lord Byron 
and Edward Elliker Williams. His first work at Pisa was 
l(j dratnah/>e Miss Lee’s Kruitzner, or the German’s Talc. He 
had writ ten a first act in 1815, hut as the ms. was mislaid he made 
a fresh adaptation of the story which he rerhri.stencd ll'ernrr, or 
the Jnhrrila>i(r (iHzj). Alone of Byron’s play.s IVcrner took hold 
of the stage. Mac ready's “Werner’’ was one of his most famous 
impersonal ions. 

In the early spring Allegra, his daughter by Claire Clairmont, 
died ;it (he convent of Bagna Cavalio on April 20, 1822. He had 
insisted on having the guardianship of the child, and had him.self 
jilaced her in th<‘ convent. Soon after the death of Allegra, 
Byron w'rote the last cd’ his eight plays, The Deformed Trans- 
fornied (published by John Hunt, leb. 20, 1824). With the idea 
of having a pajK-r ol his own in whic h he could answer his critics 
and |)ut forward his own theories he invited Leigh Hunt to Pisa, 
and undc'rtook to lodge him with hi.s wife and six children in 
the \'illa Lanfraruhi. 'I’he outcome of this arrangement was The 
Liberal —I'cr.se and Prose from the South, b'our numbers were 
issued between Oc t. 1822 and June 1824. The Liberal did not .suc¬ 
ceed I’maruially, ami the joint menage was a lamentable failure. 
Corresponilem e of Byron and some of his Contemporaries (1828) j 
was Hunt’s revenge for the slights—sometimes fancied slights— . 
which he suffered in Byron’s service. '\'et Byron made generous 
allowanc es to the Hunts, and made over to John Hunt copyrights 
of enormous value, ^’ac hting was one of the chief amusements of 
the I'ingiish colony at Pisa. A schooner, the “Bolivar,” was built 
for Byrun, and a smaller boat, the “Don Juan” re-named “Ariel.” 
for Shelley. Hunt arrived at Pisa on July i. On July 8 Shelley, 
who had remained in Pi.sa on Hunt’s account, started for a sail 
with hi.s friend VN’illiams and a lad n.inu'd Vivian. I'he “Ariel” was 
wrecked in the (lull of Spe/,ia, and Shelley and his companions 
were drowned. On Aug. ih Byron and Hunt witnessed the “burn¬ 
ing of Shelley” on the sea.shore near Via Reggio. Byron told 
Moon; tliat “all of Shelley w;is consumed but the heart.” Whilst 
the f’lre was burning Byron swam out to iht; “Bolivar” and back to 
the shore, d’he violent emotion caused by the dc-ath of Shelley 
and the improvident swim brought on one of the many fevers 
which weakened his constitution and shortened his life. 

'I'he Austrian (lovernment would not allow the Gambas or the 
countess Guiccioli to remain in Pisa. As a half measures Byron 
took a \illa for them at Montenero near Leghorn, but as the 
authorities wen- still ciissatisl’ical they removed to Genoa. At 
(Jenoa Byron took up his ciuarlers with the Gambas at the Casa 
Salu//.o, ;uul Hunt and his parly at the Casa Negroto with Mrs. 
Shelley, Lite at Genoa was unevenllul. Of Hunt and Mrs. Shelley 
he saw as little as possible. Though his still unpublished poems 
were at the ser\ice of The Liberal, each number was badly re¬ 
ceived. Byron had broken with Murray and was offering Don Juan 
(cantos vi.-xii.) to John Hunt, the fiublisher of 7 'he Liberal, but 
he meditated a “run down to Naples” and a recommencement of 
Childe Harold. Home i)olitics and the congress of Verona (Nov.- 
Dee, 1S22) suggested a satire entitled The Afte of Bronze (pub¬ 
lished April I, 1S24), By the middle of February (1824) he had 
completed I'he Island; or Christian and his Comrades (published 
June 2(), 1824), based on Bligh's Xarrative of the Mutiny of the 
Bounty, and Mariner’s Account of the Tony_a Islands. When The 
Island was finished, Byron went on with Don Juan, his last, and 
his greatest, work. In Don Juan he set him.self to depict life as a 
whole. The style is often misnamed the mock-heroic. It might be 
more ac curately dest ribed as humorous-realistic. His “plan w'as to 
have ]U) plan” in the sense of synopsis or argument, but in the 
person of his hero to “unpack his heart,” to avenge himself on his 
enemies, personal or political, to suggest an apology for himself 
and to disclo.st‘ a criticism and phiiosoi)hy of life. As a satirist in 
the widest sense of the word, as an analyser of human nature, he 
ranks among the greatest, It is a test of the quality of Don Juan 
that its reputation has slowly increa.secl and that, in spite of occa¬ 
sional grossness and voluptuousness, it has come to be recognized 


‘ as Byron’s masterpiece. Doti Juan will be read for its own sake, 
I for its beauty, its humour, its faithfulness. It is a “hymn to the 
j earth,” but it is a human sequence to “its own music chaunted.” 

Early in March the news reached him that he had been elected 
a member of the Greek Committee, a small body of influential 
1 Liberals who had taken up the cause of the liberation of Greece. 

I Byron at once offered money and advice, and after some hesita¬ 
tion on the score of health, determined “to go to Greece.” liis 
first step was to sell the “Bolivar” to Lord Blcs.sington, and 
purchase the “Hercules,” a collier-built tub of 120 tons. On July 
I 23 the “Hercules” sailed from Leghorn, and anchored off Cepha- 
! Ionia on Aug. 3. The parly cm board consisted of Byron, Pietro 
' Gamba, Trelawny, Hamilton Browne, and six or seven servants. 
The next four months were spent at Cephalonia, at first on board 
the “Hercules,” in the harbour of Argostoli, and afterwards at 
Metaxata. Byron took time to ascertain the real state of affairs 
in Greece. The revolutionary Greeks were split up into parties, 
not to say factions, and there were several leaders. At length he 
received a message from Prince Alexander Mavrocordalo, urging 
him to come at once to Missolonghi, and endexsing a request from 
the legislative body “to co-operate with Mavrocordalo in the or¬ 
ganization of western Greece." Byron sailed from Argostoli on 
Dec. 2y, 1823, and after an adventurous voyage landed at Misso¬ 
longhi on Jan. 5, 1824. He met with a royal reception. Byron may 
have sought, but he did not find, “a soldier's grave.” During his 
three months’ residence at Missolonghi he advanced large sums of 
money for the payment of troops, for repair and construction of 
fortification.s, for the provision of medical ap^pliances. He brought 
opposing parties into line, and served as a link between Odysseus, 
the democratic leader of the insurgents, and Mavrocordalo. He 
was eager to take the field, but a revolt in the Morea, and the 
repeat(;d disaffection of his Suliote guard prevented him from 
undertaking the capture of Epacto, an exploit which he had re- 
.servecl for his own leadership. On March 18 he received an invi¬ 
tation from Odysseus and other chiefs to attend a conference at 
Salona, and by the same messenger an offer from the government 
to appoint him “governor-general of the enfranchised jiarts of 
Greece ” He promised to attend the conference but did not pledge 
himself to the immediate acceptance of office. But “roads and 
rivers were impa.s.sable,” and the conference was iru'vitably post¬ 
poned. 

Hi.s health had given way, but he docs not seem to have realized 
that his life was in danger. On Feb. 15 he was struck down liy a 
tit, which left him speechless though not motionless. He recovered 
sufficiently to conduct his business as usual, and to drill the trooj^. 
But he suffered from dizziness in the head and spasms in the chest, 
and a few days later he was seized with a second though slighter 
convulsion. These attacks m:iy have hastened but they did not 
cause his death. On April 9 a letter from his sister raised his 
spirits and tempted him to ride out wdth Gamba. It came on to 
rain, and though he was drenched to the skin he insisted on dis¬ 
mounting and returning in an open boat to the quay in front of 
his hou.se. Two hours later he was .seized with ague and violent 
rheumatic pains. On the nth he rode out once more through the 
olive groves, attended by his escort of Suliote guards, but for the 
last time. Whether he had got his deathblow, or whether copious 
blood-letting by his incompetent attendant Bruno, made recovery 
impos.sible, he gradually grew worse, and on the ninth day of his 
illness fell into a comatose sleep. It *was reported that in his 
delirium he had called out. half in English, half in Italian, “For¬ 
ward—forward—courage! follow my example—don’t be afraid!” 
and that he tried to .send a last message to his sistcT and to his wife. 
He died at six o’clock in the evening of Easter Monday, April 19, 
1824, aged 36 years and three months. Mavrocordalo gave orders 
that 37 minute-guns should be fired at daylight and decreed a 
general mourning cf 21 day's. Hi.s body was embalmed and lay in 
state. On May 25 his remains, all but the heart, which is buried 
at Missolonghi, were .sent back to England, and were finally laid 
beneath the chancel of the village church of Hucknall-Torkard 
on July t6 . 1824. The authorities would not sanction burial in 
We.stminstcr Abbey, and there is neither bust nor statue of Lord 
Byron in Poets’ Corner. 
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The title passed to his first cousin as 7th baron, from whom the | 
subsequent barons were descended. The poet's daughter Ada j 
(d, 1852) predeceased her mother, but the barony of Wentworth I 
went to her heirs. She was the first wife of Baron King, who in 
1838 was created 1st earl of Lovelace, and had two sons (of whom 
the younger, b. 1839, d. 1906, was 2nd earl of Lovelace) and a 
daughter, Lady Anne, who married Wilfrid S. Blunt (i].v.). On 
the death of the 2nd carl the barony of Wentworth went to his 
daughter and only child, and the earldom of Lovelace to his half- 
brother by the 1st earl's second wife. 

Throughout his stormy life Byron was faithful to his vocation 
as a poet. Poetry was often but not always an exaltation and a re¬ 
lief. He could fulfil his tasks in “hours of gloom.” If he had not 
been a great poet, he would have gained credit as a painstaking and 
laborious man of letters. His habitual temperance was the out¬ 
come of a stern resolve. He had no scruples, but he kept his body 
in subjection as a means to an end. In his youth Byron was a 
cautious spendthrift. Even when he was “cursedly dipped” he 
knew what he was about; and afterwards, when his income was 
sufficient for his requirements, he kept a hold on his pur.se. He 
loved display, and as he admitted, .spent money on women, but he 
chetked his accounts .and made both ends meet. On the other 
hand, the “gift of continency” he did not pos.sess, nor trouble him¬ 
self to acquire. He was, to use his own phrase, “pas.sionate of 
body,” .and his desires were stronger than his will. Byron was 
kindly and generous by nature, He took iileasure in helping neces¬ 
sitous authors, men and women, not at all rn grand seigneur, or 
without counting the cost, but because he knew what ])Overly 
meant, and a fellow-feeling made him kind. Even in Venice he set 
aside a fi.xed sum for charitable purposes. It is to his credit that 
neither libertinism nor disgrace nor remorse withered at its root 
this herb of grace. Cynical speeches with regard to friends and 
friendship, often quoted to his disadvantage, need not be taken too 
literally. Byron talked in accordance with the whim of the mo- | 
nient. Ilis acts do not corresjiond with his words. He rejected j 
both Protestant and Catholic orthodoxy, but like the Athenians 
he was “exceedingly religious.” lie could not, he did not wi.sh to, 
dc'tach himself from a belief in an Invisible Power. “A fearful 
looking form of judgment” haunted him to the last. Whatever his 
faults may have l')een, Byron had certain noble qualities which did 
not fail him at his worst. lie w'as courageous, he was often kind, 
and he loved truth rather than lies. He was a worker and a fighter. 
He hated tyranny, and was prepared to sacrifice money and ease 
and life in the cause of popular freedom. 

In his own lifetime Byron stood higher on the continent of 
Europe than in England or even in America. His works as they 
came out w'cre translated into f rench, German, Italian and Rus¬ 
sian, and the stream of translation has never ceased to flow. The 
Bride of Abydos has been translated into ten, Cain into nine lan¬ 
guages. Of Manfred there is one Bohemian translation, two Dan¬ 
ish, two Dutch, two French, nine German, three Hungarian, three 
Italian, two Polish, one Romaic, one Rumanian, four Russian and 
three Spanish translations. The dictum or verdict of Goethe that 
“the English m.ay think of Byron as they please, but this is certain 
tliat they show no i)oet who is to be compared with him” was and 
is the keynote of continental European criticism. A survey of 
European literature is a testimony to the universality of his in¬ 
fluence. Victor Hugo, Lamartine, Delavigne, Alfred de Musset, in 
France; Borne, Muller and Heine in Germany; the Italian poets 
Leopardi and Giusti; Pushkin and Lermontov among the Rus¬ 
sians; Mickiewicz and Slowacki among the Poles—more or less as 
eulogists or imitators or disciples—were of the following of Byron. 
The {lart he played in revolutionary politics endeared him to tho.se 
who were struggling to be free. He had the pas.sion and the 
f'lt^rgy. the brilliance—in a word the genius—which made his voice 
heard throughout Europe. He was the least insular, the most 
European, of British poets. It was as the creator of new types, 
“forms more real than living man,” that Byron appealed to the 
artistic .sense and to the imagination of Latin, Teuton or Slav. 
That “he taught us little” of the things of the spirit, that he knew 
no cure for the sickness of the soul, were considerations which lay 
outside the province of literary criticism. “It is a mark,” says 


Goethe meinem Lcben: Dichtung und W'ahrltei! , 1.S7O. in 

125). “of true poetry, that as a .secular gosi)el it knows how to free 
us from the earthly burdens which press upon us, by inward seren¬ 
ity. by outward charm.” Now of this “.secular go.spel” the redemp¬ 
tion from “real woes" by the exhibition of im.iginary glory and 
imaginary delights. Byron was both prophet and evangelist, 

Byron was 5ft. Sin. in height, and strongly built; only with 
difficulty and varying success did he prevent himself from grow¬ 
ing fat. At 35 he was extremely thin. He was “very slightly lame,” 
but he was painfully conscious of his fieformii>' and walked as 
little and as seldom as he could. He had a sm.ill he.ui cor ered and 
fringed with dark brown or auburn curls. His ft)rehead was higli 
and narrow, of a marble whiteness. His eyes were of a light gri;y 
colour, clear and luminous. His nose was straight and wcdl-sliaiutd, 
but “from being a little too thick, it looked better in ])rofile than 
in front face.” Moore .says that it was in “the mouth and chin 
that the great beauty as w-ell as exijression of his fine lountenance 
lay.” The upper lip was of a Grecian shortness and the corners 
descending. Ilis complexion was pale and colourless. Scott speaks 
of “his beautiful pale face—like a spirit's, good or evil,” Gharles 
Matthews said that “he was the only man to whom he could api)ly 
the word beautiful.” Coleridge said that “if you had seen him you 
could scarce disbelieve him . . , his eyes the oj)en j)ort:d.s of the- 
sun—things of light and for light.” He w'as likened to “the god 
of (he Vatican,” (he Apollo Belvedere. 

The best-known jmrtraits are: (i ) Byron at the age of seven 
by Kay of Edinburgh; (2) a drawing of Lord Byron at Cambridge 
by Clilchrist (1808); (3j a })ortrait in oils by George Sanders 
(1809); (4) a miniature by Sanders (1812); (5) a portrait in 
oils by Richard VVestall, R.A. (1S13); (O) a portrait in oils 
(Byron in Albanian dress) by Thomas Phillips, K..*\. (1813); 
(7) a portrait in oils by Phillii)s (1.S13); (8-9) a sketch for a 
miniature, and a miniature by James Holmes (1815); (10) a 
sketch by (.leorge Henry Harlow' (i8i8); (n ) a j^ortrait in oils 
by \’incenzio Camuccini (in the Vatican) r. 1822; (12) a j)ortrait 
in oils by W. H. West (1S22); (13) a sketch by Count D'Orsay 
(1823). Busts W'ere taken by Bertel Thorwald.scm (1817) and by 
Lorenzo Bartolini (1822). The statue (1829) in the library of 
Trinity College, Cambridge, is by Thorwaldsen after the bust 
sculptured in 1817. 

Bun.ioc.HAeHY.—Editions: The important editions of Byron’s works 
are; The of Lord Byron with his Letter'; and journals and 

his Life, by Thomas Moore, 17 vols. (1H32-33) ; '/'he li'erAv'; of Lord 
Byron, new enlarged and revised edition, the Letters and Journah, 
eci. R. E. Prothero (Lord Ernie), U \'ols.; the Poetry, cd. E II. 
Coleridge, 7 vols. (1808-1903) ; The Poetical Wotks of Lord Byron, 
w ith memoir hy E. H. ('oic'ridge (1905) ; Lord Byron's Correspondrnre 
rhieflv with Lady Mrll>onrne (1922). Of the m.iny editions ol the 
Poems, one of the best is: Poems of Lord Byron selected and arranged 
in chronological order with preface, by H. J. C. (bierson {n)23). 

Biographies, notices, etc.: J. C. Ilobhouse, Journey through Albania 
. . . with Lord Byron (1812, rep. 2 vols., 1813 and i8s.O ; H de 
Stendhal, Lord Byron cn Italic (iHiO); Dr. John VV^'ltklns, Mrmnirs 
of the Life and Writings . . . of Lord Byron (1822); E. Brydges, 
Letters on the Character and Poetical Genius of Lord Byron (1824) ; 
Correspondence of Lord Byron with a Friend, 3 vols. (Paris. i8.’4); 
R. C. Dallas, Rccollrriions of the. Life, of Lord Byron (1824); T. 
Mcdw'in, Journal of the Conversations of Lord Byron (iH.’,}); W. 
Parry, Last Days of Lord Byron (1824) ; E. Blacjuierc, Narrative of 
a .Second Visit to Greece (1825) ; Pielro Gamba, A Narrative of Lord 
Byron's Last Journey to Greece (1825) ; 'Phr Life, Writings, Opinions 
and Times of Lord Byron, 3 vols. (1825) ; W. Ilazlitt, The Spirit of 
the Age (1825); G. Clinton, Memoir of the IJfe and ll’n/o/cM (d 
Lord Byron (1826) ; J. 11 . Leigh Hunt, Correspondence of Byron and 
some, of his Contemporaries (1828); Thomas Moore, Jj tiers and 
Journah of Lord Byron, with notices of his Life, 2 vols. (1.830); 
J. Galt, The. Life of Lord Byron (1830, rep. 1908); J. Kennedy, 
Conversations on Religion with Lord Byron (1.830); J. Millinqen, 
Memoirs of the Affair of Grerer , . . (1831) ; Conversations of Lord 
Byron with the Countess of Blessington (1834); T. B. Macaulay, 
Critical and IJisloric.al Essays, i., 311-352 (1843); ('ountess Guicrioli, 
Lord Byron jugi par les tfmoins de sa vie (1868), Eng. trans. H. A. H. 
Jerningham. My Recolleetions of Lord Byron (i86()); C. Mackay, 
Medora Leigh (i860); H. Beecher Stow'e, Lady Bvron Vindicated, 
A History of the Byron Controversy (1870) ; K, Elze, Lord Byron, 
a Biography (1870) ; J. W. v. Goethe. Kunst und Alterthum in 
Sdmmtlkhe Werke, vol. xiii., p. 641 (1874); Menunr of the Rev. 
F. Hodgson, 2 vols. (1878) ; J. C. Jeaffreson, The. Real Lord Byron, 
2 vols. (1883); A. C. Swinburne, A Selection, etc. (1885); E. J. 
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Trclawnv. Rrrords of Shrllry, Byron and the Author (1887); S. 
Smiles, Mvmoirs of John Murray, 2 vok. Poetry of Byron, 

sclrcUd and arranufd l^v Matllirw Arnold, with iiridact* (1802I; The 
Siri^r of Corinth, cd K, Kdlbinf: IiHbo); Prisoner of Chillon and 
other Poenr,, rd E, Kdihinp: A. Brand), “Gorthrs Verhliltniss 

z(j It\ron, " (ioethe Jahrhuch, vol. ; G. Brandis, Ilnupt- 

slromtou’rn der Literatur des Neunzehnten Jahrkunderls, 4 vols. (/87Z- 
7(>), Eni.’:. Bans. Main Currents in Nmeteenlh Century Literature, 

(1 vols. od i J. Churion Collins, Studies in I'oelrv and Criticism 

fatrd Lovclaii', Astiirte (kiO^ and 1921); R. Ackermann, 
Lord Byron, sein l.ehen, I'ti. fiooi); Byron, 3 vols. in Bihlioteka 
velikikh pisatelrj, editfd hy S A. \TnK<‘rova (1906); E. Kst^'ve, 
Byron et le romantisme fraii',(iis \ K. I''.d;x(.nmbc, Byron, 7 he 

Lint /'June ('1909J, K C. Maviic, Byron, z vol.s. (11)12, rep. i9-’4). ; 
the of till' niodci n bio'.’rafihic'-.; H Nirolson, Byron, the Last i 

.Journey (I'l-.j) ; S, C. ('hew, Byroji in Lnyjand, his Fame, and After i 
/•(tme Oo.'ji ; .Sir John Eo\, 7 he i^xri'n Mystery (J92.O ; John Drinl-- 
uatcr, I'he PiL\rim of Ftermty (I'y-’S) ; Iv C. Mayne, I'he JCtfe of Ijidy 
Byron {uiziit , Andri* Maiirois, Byron (Is. 11 . C., X.) 

BYRON, HENRY JAMES f , s.s.;), English pby- 

wriKht, was lioni in Maiichesicr in Jan. 1834. He entered the 
Middle Tenifde a.s a .sludenf. in 1S5S, hul soon joined a provincial 
coiiiftaiiy a-, an actor. He wms (he first editor of the weekly comic 
paper L'/tn, and started the short-lived Comic Trials. His lirst 
siK (esse.s were in hiirlesfjne; but in 1865 he joined Miss Marie 
Wilton (afterw.ards Eady Damroft) in (he management of the 
Trime of W.des's theatre, near Tottenham Court road. Here 
seven'll of his pieces, comedies nml extravaganzas were produ(.ed | 
with success; hut, upon starling management on his own account 1 
in the provinces, he was rmanciall>' untortunalc. 'I'he (ommercial 1 
suc ce.ss of his life w.as secured with Our Boys, which W'as played j 
at the Vau(le\’ille from Jan. JCS75 till Ajiril 187(1—a then un- 
firccedeiitecl “rum” l'h>' Cpper Crust, another of hi.s successes, 
gave a congi'nial opjjorttinily to Mr. J. L. Toole for one of hi;^ 
inimitably iiro id cliarac ler-skcMi lies. H J liyron was the author 
of some of the most pciiiular stage pieces of his (lay. He w'rote 
one novel, /’.;/>/ hi Full (1H65). He had many friemds, among 
whom he was justly popular for geniality and imperturbable good 
temper. He dic'cl at ('lapham on A[)ril it, 1SS4. 

BYRON, JOHN BYRON, I St Bakon (r. H)oo-u»52l. Eng¬ 
lish lavalier, was the eldest son of Sir John Byron (cl. 1625), a 
member of an old Lancashire family which had settled at New- 
stc'ad, near Nottingliam. During (he third decade of the 17th 
century Byron was niernber of parliament for the towm and 
aflervvaril.s for (he (ouiily of Nottingham. In Dec. i('4i, the king 
made him lieutenant of (he 'Lower of London, hut in conseciucnce 
of the per'^isU'nt dem.ind of (he House of Commons he resigned 
in 104J, Byron fought at the skirmish at I’owick Bridge; he 
comniancleci his own regiment of horse at Edgehill and at Round¬ 
way Down; and at the first battle of Newbury Falkland placed 
himself under his order.s. His defeat at Naniwich, in Jan. 1644. 
conijH'lled him to retire into Chester, and he was made governor 
of (his ci(y by I’rince Rupert. At Mar.ston !Moor. as previously 
at Edgehill. Byron’s rashness gave a great advantage to the 
enemy; then, alter fighting in Lancashire and north Wales, he 
returned to Chester, which he held for about twenty weeks in 
spile of (he king’s defeat at Na.schy and the general hopelessness 
of the royal cau.se. lla\ing olitained favourable lernis he sur- 
rcticlerecl the city in Feh. 1(14(1. B>Ton look some .slight part in 
the second Civil W’ar, and was one of the seven persons excepted 
liy jiarliameiit from all pardon in 1048. But he had already left 
England, and he li\ed abro.id in attendance on (he royal family 
until his death in Paris on Aug 23, K-s:. Although twice married 
Bvron left no cliildrc'n, and hi.s title di-scended to his brother 
Richard t i('05-7cD, who h.nl been governor of Newark. Byron’s 
fi\e other hrotfiers served ('harles I. during the ('ivil War, and 
one authority s.tvs tli.it the seven Byrons were all present at 
Edgehill. 

BYRON, HON. JOHN d 723-1 rso). Briti.sh vice-admiral, 
second son of the 4th Lord Bvron. and grandfathcT of the poet. 
Was born on Nov. 8, 172,p While still very young, he accompanied 
Anson in his voyage of di.scovery round the world. He saw' a 
great deal of hard service and stormy weather, and was nicknamed 
by the sailors. “Foul-'weather Jack ” It is to this that Lord 
liyron alludes in hi.s Epistle to Augusta: — 


A strange doom is thy father’s son's, and past 
{ Recalling as it lies beyond redress, 

; KtvTrsed for him our grandsirc’s fate of yore, 

j He had no rc.st at sea, nor 1 on .shore. 

' In 1708 he published a Narrative of some of his early adventures 
with Anson, which was to .some extent utilized by his grandson in 
Don Juan. In 176c; he was appointed governor of Newfoundland. 
In 1775 he attained his flag rank, and in 1778 became vice- 
admiral. In the same year he was despatched with a fleet to 
rvatch the movements of the Count d’Estaing, and in July, 177Q 
! fought an indecisive engagement with him off Grenada. He died 
on .April 10, j 786. 

BYSTROM, JOHAN NIKLAS (i 78.3-1 «48), Swedish 

sculptor, was born on Dec. 18, 1783, at Philipslad, and di(^d at 
Rome on March 13, 1848. The greater part of his life was siient 
in Italy. His colossal statues of the Swedish kings, in Stockholm, 
form his most celebrated work. 

BYTOWNITE ( named from Bytow’n, now Ottawa, in Can¬ 
ada), a rock-forming mineral of the plagioclase {q.v.) grou[) of 
felspars. The nanre is now restrictc’d to felspars intermediate in 
comjrosition between labradorite tq.v.) and anorlhite (q.v.), 
and arbitrarily reserved for solid solutions of composition-range 
AImo Anyo to Abio Anon. 

BYWATER, INGRAM (1840-1914), English da.ssical 
scholar, was born in London June 27 1840. and died there Dec. 17 
1014. He was university reader in Greek at Oxford, 1883, and 
regius professor i8o,3-if;o8, and wa.s an authority on Aristotle. 

Chief w’ork.s; Hcracliti liphesii Reliquiae. (1877) ; Priscinni l.ydi quae 
extant (edited for the Bc-rlin Academy in the Supplement uni Arisloteli- 
cum, iS8()); Aristotle, Klhica Nicomaclieii (1890), I)e Arte, /'orlica 
(i.Sg.S); Contrihutions to the Textual Criticism of the NUomache.an 
1 st hies (189-’). 

BYZANTINE AND ROMANESQUE ARCHITEC¬ 
TURE, Byzantine architecture is that which was de\eloped under 
the Eastern Roman empire from the lime of Constantine (3:3- 
337) down to its fall in 1453. Offshoots of this style in Russia 
(,vce Rrs.siAN ARCJiiTECXUitr:) and the Balkans, and along the 
east coast of Italy arc frequently included. Romanesque archi¬ 
tecture is the style which grew up in western and central Europe 
nftcT the fall of Rome, 47G, and prior to the dcvelcipment of 
Gothic. {Sec Gothic AKCiiiTECTrRE.) The Rornanc.S(iue type, 
found in Rome itself, is usually termed Early Christian or Basili¬ 
can, {See. Basilica.) 

BYZANTINE ARCHITECTURE 

Origin and Development.—In the 100 years preceding Con¬ 
stantine, Eastern influence on Roman culture increased continually. 
In architecture, the Syrian provinces developed a vivid stjde of 
their own, which hy the time of Hadrian (117-138) already 
showed marked changes from c lassie jiractice. These resulted from 
three things; an abundance of hard stone, a lack of timber and 
Eastern love of surface ornament. The differences in building 
materials produced great originality in stone vaulting, and the love 
of surface ornament reduced the projections in Roman carving. 
(See dc Vogiie, Syric Centrale, and Butler, Architecture and 
Other 

Many builders working in the later Roman empire seem to have 
had Syrian training, and the palace of Diocletian at Siialalo 
(f. 300) shows how profoundly this influence affected Roman 
ornament. When Constantine moved his capital to Constanti¬ 
nople (330) the importance of the Syrian influence in its archi¬ 
tecture was inevitalile. The germ of the style first appeared in 
utilitarian works. In Constantine’s great cistern, known as the 
Binhirderek (the reservoir of a thousand and one columns), a 
truncated, pyramidal block, known as an impo.st block or dosseret 
and used as a column capital appears. Moreover, the vault consi.sts 
of square, groined bays with the crowns so raised at the centre that 
they approach the pendentive dome in shape. Throughout their 
history the Romans sought unsuccessfully a method of placing a 
dome over a square or polygonal room by means of .squinches 
(c/.f .). diagonal arches, etc. It remained for Byzantine architects 
to solve the problem and realize the structural and artistic possi¬ 
bilities of the true pendentive, which is merely the section of a 
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A, pendentivcs (black portions) and dome; B, proto-Byrantine detail from tomb, Spatato; C, D, Syrian Byznntlno details, Kalat SIman; E, 
Syrian house; F, Byzantine columns and entablature, SS. Sergius and Bacchus, Constantinople; Q, I, Syrian proto-Byzantine details. Sanamen 
and Ataman; H, S. Theodore Tyrone, Constantinople; J, Armenian Byzantine church, Ani; K, L, S. Sophia, Constantinople; M, St. Mark's, 
Venice; N, 0, Sdn Vitale, Ravenna. (For sources, see end of article, page 488d.) 


Spherical dome. The churdi of .S, Sophia, Salonika (r. 450) is 
prol)al)ly the earliest building in which the ptmdentive is used in 
connection with a dome at the crossing of a church. 

Ornament of this period also shows many changes from Roman 
precedent. These comprise the extended use of the impost block, 
the flattening of carving, the elimination of entablature mould¬ 
ings, and the development of coloun-d surf.ace decoration by means 
of marble panels and glass mosaic. Where entablatures occur, the 
members of architrave and cornice blend together in continuous 
bands of carved richness. These transition.al details appear in the 
5th century churches of S. John the Baptist, Constantinople, and 
S, Demetrius, Salonika. In the church of SS. Sergius and Bacchus 
in Constantinople (c. 523), ornament of this new type is lir.st 
found decorating a domical building of large size. Here, however, 
the dome springs directly from an octagon, without pendentivcs; 
this church, however, shows a detinite attempt to combine a large 
dome with a polygonal i)lan of Syrian type and to decorate the 
whole with columned galleries in which there are many variations 
from classical prototypes. 

With the beginning of the church of S. Sophia at Constanti- 
nople in 532, the Byzantine style came to its maturity; a perfect 
blend of Roman planning and Eastern structure and ornament. 
The architects, Isidorus of Miletus and Anthemius of Tralles, both 
from the East, conceived the daring idea of substituting for the 
groined vault of the Roman basilica of Constantine an enormous 
dome on pendentives and a half dome at each end. From the 
semi-circular walls supporting the half domes, small apses arc 
opened out and pierced by arcades carried on columns, so that the 
sense of openness is tremendous and the great weights involved 
are concentrated on a few colossal piers. The side aisles are 
separated from the nave, by arcades, pierced by means of wide 
arched p)assages, the great piers supporting and buttressing the 
dome. The aisles are in two storeys, the second, as always in 
Byzantine churches, used for a woman’s gallery. In front of this 
building was a long, narrow narthex (q.v.), groin vaulted and 
opening by many doors into the nave and aisles. The church is a 
historicai one because here, at last, Byzantine structural and 
decorative genius achieved complete definitive expression. In it 
complete freedom from Roman precedent is won and the orna¬ 
ment, even when the effect is produced by carvdng, is frankly a 
surface ornament. The richness of this carving is the richness of 
lace. It combines admirably with the veined marble panels which 


sheath the walls and the piers, tlie intricate decoration of the 
arcade .spandrels, and the gl.is.s mo.saic.s, mainly on a gold ground, 
of the vaults, to produce an interior of a character and power 
hitherto unknown. The success of such a building had a profound 
effect, not only in Constantinople but even in Ravenna, in the 
distant Italian exarchate where the church of S. Vitale (547! is 
entirely in the Byzantine style. It was Byzantine inllucnce which 
dominated the early architecture of Venice 500 years later. Byzan¬ 
tine architecture soon separated into local schools, Constantinople, 
Greece, the Balkans, y\rrnenia, Italy and Russia. 

Constantinople.—In its later phases this school is charac¬ 
terized by the use of the drum, wdiich is a vertical cylindrical w'all, 
pierced with windows, between the top of the pendentivcs and the 
ba.se of the dome proper, which it carries. I'his appears first in the 
dome of S. Irene (probably c. 712). The greater number of 
churches .still existing in Constantinople are of comparatively small 
size, and (he dome drum is frecjuently of disi)roportionat(‘ height. 
.As time went on, more and more attention was given to exterior 
design, especially by the use of alternating courses of brick and 
stone, arched recesses and decorative cornices, often in lirick. 
Frequently, too, the walls of the drum were carried up above the 
spring of the dome, which was covered by a conical roof, as, for 
instance, in the church of S. Theodore Tyrone, in Constantinople 
Decorative wall panelling of geometric marble mosaic, as in the 
I)a]acc hall of the Tekfur Serai at Constantinople, also became 
more common. Internally, lh(i decorative scheme of (he lafer 
churches is merely a development of that of S. Sophia,' Constanti¬ 
nople. with gradually increasing complexity in the mosaics, of 
which lieautiful examjiles remain in the 12th century church now 
known as Kahriych Djami, Constantinople. 

Greece.—In all Greek churches there seems to he a love of 
.small scale for its own sake, quite different from the (Constanti¬ 
nople tradition. Proportions are always high and n.irrow and 
drums carrying miniature domes arc of extravagant height (c.g., 
the Holy Apostles, Salonika, 12th century). There is, also, a love 
of marble for exterior panelling, used much as the Constantinople 
architects employed it for interior work. In the small cathedral at 
Athens, an interesting effect is gained by huilrling into the exterior 
walls heterogeneous, decorative panels of carved marble. 

The Balkans. —Jugoslavia and Albania contain many churches 
of Byzantine type, dating from a late i>criod (c. 1500-1800). In 
almost all of these the high, stilted character is still further 
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increased by (he breaking up uf the fa(,ade into many long, slim, 
arched recesses frequently emphasized by painting the arches white 
against the yellow wall. Occasionally, further exterior richness is 
given by complicated carving of Armenian character. The lavish- 
nes.'i of the outside of these Balkan churches increased continually, 
until, in the 17th and iHth centuries, there began to appear signs 
of inlluen(e.s from western Europe; the rt'sulting adulterated mix¬ 
ture had a certain naive extravagance, but was without vitality 
and soon died. 

Armenia. —Here a vivid and characteristic; Byzantine style 
existed between the 4th and the nth centuries. Armenian archi¬ 
tecture is jx-culiarly interesting historically because its monuments 
an* built out of cut stone, instead of the brick common in Con¬ 
stantinople. and is closely related to Syrian examples. Although 
often later in date, (he mciiiuments shcjw form.s transitional be- 
twc*en early Christian art of Syria fsuch as the basilica of Kalaat 
Simaaii ) and the maturc'd Byzantine of Constantinople. Armenian 
churches are built of carc-fully cut ashlar, or smooth stone ma¬ 
sonry; the entire outside faces arc* decorated with rich patterns of 
incised litu-s and softly modulated mouldings, which frec|uently 
take the fcji rn of dec curative arches with no relation to the struc¬ 
ture. 'I'he c ross and the ifiterlac e were common, d'he eastern apse 
or ;ipses were frec|Uently in the thickness of the wall. The most 
characteristic examples of the Armenian style are the many 
churches of the ruined city of Ani. 

Italy.— In addition tcj the early work in Ravenna (eg., S. 
\’i(ale, noted for its mos,iics) a B>’zantine school of cjuite different 
character deveiopecl in V’enetia, from the loth century on. The 
V’enetians, whose wc.ilth wtis based on commcTce W'ith the East, 
turned naturally to Coiistanlincjple for artistic ins|)iration, but they 
put the stam[) of their own character on their Byzantine work. 
This is esj)c-cially true of their domestic architecture, for the typi¬ 
cal Venetian palace, marble sheathed, with arched windows and 
pic’rced balconies, took form during the* Byz.intine period. St. 
Mark’s, (he great nionumc'nt of Wnice, is the .second most impor¬ 
tant Byzantine monument in the* world. Hc*re (he structural idea, 
live clomc-s covc'ring a plan of (Irec'k cross ty[)e, was borrow'ed 
from the* Church of the Holy Apostles in Constantinople, and built 
in a thoroughly Byzantine manner, and the decorative marble 
she.athing and glass mosaics were similar. In detail the Roman 
intluencc* is strongc-r than that of (.'oustantinople; capitals often 
clo.sely resemble* the* Roman Corinthian; the acanthus Icnif is 
treated with its full, classic, curving relief. In capitals and bands, 
a touch of lrc*sh naturalistn is found; birds, anirn.als and human 
figures are used with a vc-rve quite different from the convention¬ 
alized face of Constantinople. The columns of the screens which 
sejiaratc* nave and aislc*s carry a full classic c*ntabla(ure. 'I'he front 
of St Mark's, as it exists at (he* iiresent time, rc*presenls many 
alterations and rebuilclings during the Cothic period. Only the 
c'ssential structural framew'ork and the tiers of marble columns 
are of the original Byzantine design. 'Ihe onion outer domes, with 
their elaborate mc*tal fmials, are also of a later date. 

Russia,—A style originally Byzantine, but developed in ac¬ 
cordance with Russi.in taste, continued in use in (hat country 
down to (he (jeginning of the igth century. (Srr Rt.ssian Akcrii- 
ri-c'Tt'Ki:.) Like the Byzantine of ('irc*c*ce and the Balkans, its 
churches tend toward high and slim iiroportions. I)c*tails, however, 
show wide divergences from those in Constantinople. F’articularly 
characteristic is the decoration of dome drums and gables with a 
succession of small semi-circular arches, like scales, one above the 
other;, onion domes; towers with fantastically domed tops; col¬ 
umn shaft-' moulded like balusters, with simple capitals; and, on 
the interior, the frequent use of mural paintings instead of marble 
;md mo.saic, riu; result is an impression of rich and sombre mys¬ 
tery. I'he great cathedral of S. Basil in Moscow is a good 
e.xample. 

ROMANESQUE ARCHITECTURE 

Origin and Development. —Conditions in the we.stcrn jiart 
of the Roman empire during the 5(h, hth and 7th centuries were | 
chaotic. The invading barbarians from (he north m.ade Roman 
provinces their highway, occasionally, like the Goths and Vandals, 


passing on to Africa, but usually settling in the districts which 
they conquered and mixing with the native stock. In the resultant 
confusion, the Roman material civilization died. Men of alien tra¬ 
dition, with pastoral and nomadic backgrounds, filled the cities of 
France, Spain and Italy, where the Roman buildings fell into 
decay and w'ere looted of their furni.shings. The new* peoples born 
from this condition needed buildings, and especially, because of 
their recently acquired Christianity, churches. Yet their building 
traditions and skill were unequal to the task. Naturally they 
turned to Roman buildings for their inspiration, and their at¬ 
tempts to imitate them constitute the earliest Romanesque, which 
is well repre.sented by certain Roman basilicae {(J.v.), in which 
crude, new buildings were decorated with architectural details 
looted from Roman work and confusedly used. 

Charlemagne (768-814) made a real attempt to resurrect Ro¬ 
man culture, and the churfti that he built at Aachen (Aix-Ia- 
Chapeile) was, in its day, the most advanced building in Euro[)e. 
In building it, he turned to Byzantine work for inspiration, and 
in many ways the church strongly resembles S. Vitale at Ras eniia. 
It is an octagonal building with two storeys of side aisles round a 
central domed area; the details are as Byzantine as the general 
scheme. 'Lhis was a unique example to which later architecture 
owes little. A more interesting effort was made in the barbaric 
kingdom of the Lombards, where under Liutprand, towards the 
end of the Sth century, legal recognition was given to a builders’ 
gild known as (he Maestri Comacini. These builders attacked the 
building problem realistically, gave up the sterile attempt to imi¬ 
tate Roman work and developed forms to fit their own crude tech¬ 
nique and ornament to c.xpress their own emotions. 

it is difficult to trace the exact growth of Romanesque art dur¬ 
ing the.se chaotic times. It developed from various sources. In 
France, the intluencc of Roman precedents was strong (c.g., S. 
Jean, Poitiers, probably 6th century; complete contcmijorary de¬ 
scriptions of other lavish buildings exist). In northern Sjiain, 
(here was a crude art of great vitality, sometimes known as Visi- 
gothic art. It was not, however, until the loth century that an 
architecture thus engendered achieved definite form; examples 
from then on become increasingly numerous and irrqiortant. All 
Romane.sque architecture has certain common features. National 
boundaries were then non-cxistent and the unifying power of (he 
Church, exerted e.spccially through the widely spread monasteries, 
particularly of the Benedictine and Cistercian orders, was cvery- 
\vhere dominant. Monasticism was the ecclesiastical i*xpression of 
(he same social and political influences that produced feudalism. 
To cultivate the arts was a cardinal tenet of the Benedictine order, 
and although lay architects begin to appear in increasing numbers 
in (he 12th century, the earlier master builders were undoubtedly 
monks who carried building traditions from one monastery to 
another, and so spread the Romanesque style. .Ml the common 
factors of Romane.sque architecture are the result of the attempt 
to build an adequately lighted, impressive church building, as 
richly decorated as possible, with incomplete technical skill and 
crude materials. Knowledge of structural engineering grew from 
year to year, by trial and error, through the frequent collapse of 
earlier buildings, but never enough to give builders complete mas¬ 
tery of their problem. Romanesque walls are universally heaxy, 
usually of small stones or brick; windows and doors are almost 
always .small and round arched; columns are short and stumpy, 
with heavy capitals. In the place of columns, .square or clustered 
piers are often used to separate nave and aisles. 

The church plan went through an extensive evolution. Although 
occasional circular churches of Eastern type are found (S. Sepol- 
cro, Bologna, nth century; St. Sepulchre’s, Cambridge, England, 

1101), it is the Roman basilica type that is dominant. Side aisles 
are low and frequently vaulted with groined vaults. In order to 
get clerestory w'indows, naves are made as high as the builder 
dared; in earlier cases they are usually roofed with wood, but 
increasingly the attempt W'as made to vault them completely in 
masonry. The triforium (q.v.) gallery appears between the ar¬ 
cades of the side aisle and the clerestory window's, sometime.s 
occupying merely the space under the sloping roof of the side 
aisles, sometimes existing as a full second storey gallery. Apses 
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A, B. Charlemagne’s Chapel, Aachen, Germany; C. Romanesque cathedral. Winchester; D. Baptistry of St. Jean, Poitiers; E. Structure of typical 
barrel vaulted Romanesque church; F. St. Sornin, Toulouse; G. H. Spoiers Cathedral; I. door from church at Stow Longa, English; J. Bitonto 
cathedral, Southern Italian; K. San Giusto, Lucca; L and M. St. Peter’s, Northampton; N. porch of St. Trophime, Arles; 0, P. San Michele, 
Pavia; Q. door of St. Picriti, Aulnay 


ii.su.illy tcrminiitc n:ivt.* and thoir at thr t.'a.sl and, a.s the ritualistic 
rt'(|uircmcnts of the churth increased, first transepts, and later 
minor apses, and additional Uiapels, were added. The interior 
decoration is simiile, consisting merely of carved capitals of the 
(olurnns of )hers, stejtpings or simple mouldings in the arches, 
occasional carced panels round doorw.ays or in other important 
po.'.ifiojis, and .simple hori/onlal mouldings seftarating side aisle 
arcade, triforium and clerestory, I.avish colour decoration is found 
on simple surfaces. 'I'here are extensive remains in the church of 
St. lienoit sur Loire, i:th century. The lower portions of the wall 
are painted to represent drapery, while above, groups of saints 
and angels are indie ated in a stiff but forcefully llyzanfine manner. 

'I'he Romanesque period saw the dcvelo[)meni of the Latin cross 
type of church pl.in and the complex but systematized <‘ast end 
or chevet iq.v.) consisting of an apse (q.v.) with the side aisle 
carrying around it as an ambulatory iq.v.) and with chapels, gen¬ 
erally ap.^idal, opening from it. Significant, also, is the common 
use of clustered jiiers, carefully designed with referc’nce to the 
members which they carry. A tyiiical pier between nave and aisle 
is frequently of cross shape; the two longitudinal arms carry the* 
pier arches, the iirojection tccward the aisle carries a cross rib of 
the aisle vault, and the projection into the nave continues up in 
front of the triforium and clerestory walls to carry either a cross 
rib of the nave vault or the nave tru.ss. In addition, minor mem- 
liers on the nave side were occasionally added under the; groin of 
the nave x'ault, and if the pier arches are heavily niouldcxl then- 
may be subsidiary shafts under the main moulding members. In 
exterior de.sign, decoration consists of sim{)le cornices, sometimes 
supported by little arches and frequently with corbels (brackets), 
carve d with human heads or leaves and the. use of projecting but- 
tre.sscs or buttress stripes occasional wall a reading. 

The typical Romanesciue door, although itself .small, was made 
a large decorative motive by stepping outward the sides and cov¬ 
ering arch in several layers in the thickness of the wall. Each step, 
known as an order, was treated as a set)arate decorative entity. 

C olurnns, carrying additional arch mouldings, were frefjuently in¬ 
serted in the re-entrant angles of the steps. The .space between the 
arch and the top of the door, known as iuncftc or tympanum, is 
usually decorated with reliefs of biblical stories or the lives of 
saints. In addition, there is much rich foliage, frequently intcr- 
niingled with birds, animals and grotesques (for the elaborate .sym¬ 
bolism of these reliefs, sec E. Male, Religious Art of the Twelfth I 


Cruturv in Fnincv). Among the most common subjects and mo¬ 
tives of this decoration arc; The Last Judgment; Christ en¬ 
throned, surrounded by the four evangelists; and the Virgin, 
enthroned. Christ and the Virgin are usually representi-d within 
an oval frame, known a.s the ve.sica or mandorla. In the (;uving 
of capitals and running mouldings, there is frecjuent evidence of 
influeiue from Mohammedan textiles. The Komane.sque ijeriod 
also saw the growth of the church tower as an integral part of 
ecclesiastical architecture. {See C'ampa.vili: and Tower.) 

The mo.sl important development of Romanesciue architecture 
was (he result of continual experimentation with vaulting. (.See 
VAri.T.) Completely stone vaulted (hurches were necessitated by 
frecjnent disastrous fires in wooden-roofed buihlings, and the 
imoblem of caninteracting the thru.st, or outward pressure, of high, 
heavy, nave vaults without obscuring clerestory windows, was a 
controlling factor in Rcjmanes(]U(‘ design. The barrel, or continu¬ 
ous vault, is found in early examples, in which the thrust is only 
imperfectly braced by the brut;illy hca\'y walls. This was soon 
abandonc‘d in favour of the groined or intersec ting vault, in which 
the weights and thrusts are concentrated at the piers. Intersecting 
vaults, themselves, brought difficultii-s, for the nave and aisles, 
being of different widths, would, in true inter.secting vaults, have 
diflerent bay spacings. 'To obviate this, the-Lombards made one 
bay of the nave include two hays of the aisle (r.g., S. Ambrogio, 
Milan. loth and nth centuries). Thi-y were followed in this by 
the Rheni.sh builders. In other localities, various types of ohlong 
vault bays were used, and in Normandy, the sexpartitc vault (q.v.) 
was invented in the attempt to combine the advantages of both 
.sc:hem(‘s. The final solution came only with the fioinled arch in 
Gothic architecture (q.v.). Another dilhculty lay in the heavy 
centring or temporary timlicr bracing reejuired during the con¬ 
struction of grcr.'it vaults. To cope with this, the vault was divided 
into .small sections by ribs, r.r., inciejienclent arches, easily built. 
From these, centring for the intervening sections could be sup¬ 
ported. At first ribs WTre only used across the nave and aisles, 
but. later ribs were also built under the groins (the diagonal inter¬ 
sections between the two surfaces that make up the inter.secting, 
or groined vault). Thc.sc still further diminished the surface for 
which centring was necessary at one time. The last stage in the 
development came with the slight arching of all of the surfaces 
betweem (he ribs, so that the ribs carried the entire weight of the 
vault. Complete ribbed vaults of this type, with cross ribs, and 
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proin or diaponnl ribs, c.imc info use in several plaees at almost j 
flic s.inie fiine. It is generally apreed that the earliest «*xanip!e is ! 
that over the nave of the Lombard (hurrh ot S. Amhropio, Milan, 
prolaibly datinp from the serond half of the nth (cnfury CCat- j 
taiicf), L'architvllura in Italia dal ^rcolo VI al millr cirra, iS.SH). ■ 
()thcr early insfam es exist in I’raiueal Morienval, Oise (r, M2oL j 
and at Durham cathedral in KiiRland (i 

In the devchjpment of Romanesque architecture four historical | 
inlluemes are apparent. The first is a direct lepacy of papan Rome. 
'I'he second is the influence of the Uyzantine Lasiern empire, 
vvhi(h was known in the W'eslern world throuph the wide cirt ula- 
tion of nianusc rijits, jewel work, e( (lesiastical furriiture and carved 
ivory, all made in ('oastantinople, and also by means of the occa¬ 
sional use of Syrian masons and fireek decorative artists. I’he 
third is the influence of the builders’ own northern backpround, 
shown itt a certain structural vitality, and the use of ornament of 
a hold and almost .s.ivape intricacy. 'I’hc; last is a dinal influence 
from the Near East, due to commerce in oriental textiles and 
incMuories hroupht back by the crusaders. The; various ways in | 
whic h these influc-mcss vve-re interminpled and the varyinp mafc‘- ! 
rials oc'currinp it) ciifferent localities nc-c c's.s.inlv produced ,i sc-ries ; 
of important local styles which, W'ith their chief characteristics,! 
may be summarizeci as follows; } 

Lombard. —This style shows preat structural penius, with 
development of the arcaded cornice, the buttrc'ss strip and the* 
campanile. The carved oruameut is crude, with much use of pro- 
tesfiuc's and inlcu laces borrowed from the liyzantine. (S. Ambro- 
gici, Milan; S. Michele-, I’avia.) 

Tuscan and Central Italian. — \ style* developed by skilled 
decorators, showing little; structural inil i.il ive; the- buildings follow 
Roman basilican lyjs's. Hyzantine intluence causes the* use* of col¬ 
oured marble-,s, esjK-cially in bands alternately d.irk and light. 

1 )«‘forati\'e arcadc-s it/.v.) and colonnades (q.v ) arc* de\-eloj)(*d to 
a high degree, as in the fronts of I’isti (r. lorto) and Lucca ( i:th 
century) cathedrals. 

South Italian and Sicilian. —Tlere the style is a confused 
mixture- of Lombard, Byzantine-, Rom.in and oriental influences. 
There is a rich use of mosaic, which in the C'npell.i I’.datina in 
I’alerrnc) and in the- apse of Monrc-alc- cafhc-dral, both of the- late 
1 .?th century', achic-vc-s its highest jeossibilities. In Apulia, strong 
I.omharci characteristics are evidc-nt, as in 1'roia and Hitonto 
cathedrals, 

Provence. —The barrel vaulted na\'c-s. low* proportions, rich cn- 
(rnnct-s are charactc-ristic, and all clc-corative work reveals the 
attempt to cojiy, with very little change*, the motive's of Kom.in 
eernament, 'i'his i.s the* most e kissic of the Romanc-.-^ciue styles in 
France (e.g., S. Trophinie, Arles). 

Aquitaine. —Unic|ue in its adc)i)fion of Byzantine structural 
ideas, w-ith (he- conse*quent use- of the dome on j>endentivc*s. Its 
greatest monument, S. Lront at IV:rigueux (bc-gun ii.’o), in jelan 
strikingly resembh-s S. Mark’s at X'enice. The- i)oinled. scaled, 
exterior spire and dome forms are characteristic, as also the great 
fat;adc richness through the use of many tiers of crude wall 
arcading filled with sculpture. Poinlc-d arches are occasionally 
used, as in Cahors cathedral. 

Auvergne. —Byz.'mline, Roman and Lombard influences arc* all 
present, and barrel vaults, groined vaults and domes are found. 
There is much use of polychrome masonry for exterior decoration. 
This style is important because of its vaulting e.xperiments and its 
elaborate de\c'lo])ment of the che\el (c.g., N. Dame-du-Porl, 
Clermont-Lc rrand. cathedral at Le Puy en Vt-ldv). 

Burgundy. —Here there is evidence of strongly-marke-d struc¬ 
tural genius, coupled with interc-sting ad;ij)tafions ()f Roman deco¬ 
rative forms (c j,'., cathedral at Autun'). Very elaborate entrance 
doors.are frecpic-nlly found, and occasionally enclosed porches, as 
in the Abbey of \’c'zc-lay. 

Normandy. —Little Roman or Byzantine influence is found in 
Normandy. The Lombard influence i.s strong owing to the fact 
that an abbot of Pavia. Lanfranc, was in charge of Norman monas¬ 
teries in the nth century. The ingenious experiments in vaulting 
reached their climax in the Abhaye aux Hommes and the Abbaye 
aux Dames in Caen (last quarter nth century), where rudimen 


tary flying huttres'-es first ajjpeared, and in Durhani c;;thedral. 
d'he architectural forms are used for decorative punK)ses (arcades, 
huitrefe.ses, etc.) and the highly finished geometric ornament is 
characteristic. The Romane.sque architecture of England, known 
as Norman, is largely of this type. An English peculiarity is 
c-normous length in church plans, as in Ely and Peterborough 
cathedrals. 

Rhineland.—Here the Lombard influence is dominant. The 
fli-vc-lopment of height in church interiors is noteworthy, and the 
chur»hes frecfuc'nlly have an apse at each end. The use of many 
tow'(*rs re.sulted in fantastic silhouettes, and the carved ornament 
is often vividly grotesque cathedrals at Mainz and Speyer, 

Church of the Holy Apostles, Cologne). 

Spain.—There was vital dc'vc-lo[)ment in Spain at a \ery early 
period (\'isigc)(hic art). Later manifestations show strong Moor¬ 
ish inlluc-ruc; in geometric; ornament and conventionalized foliage, 
and unusu:tl skill in figure sculpture. Through the great church 
of Santiago at ('ornpostela, om* of the most thronged pilgrimage 
.q>o(s of the period, and the existence of a brilliant school of manu¬ 
script decoration, this style was of (he greatest importance in the 
d»-velopnien( of decoratix'c sculiitnre throughout Europe*. {See 
Male, loc. cit., and Arthur Kingsley Porter, Sculpture of thr 
I’lli;rini(n’x R < >ads, 1 .’.A) 

'I'he general effect of Romanesque architec Iiin-. l»olh structu¬ 
rally and decoralively (exce})l in soulhi-ni Italy), is tliat of power, 
incomplete achieveme-nt and sombre gloom. Its groti’S(\ue oriui- 
menl, often full of a ]K‘rverse cruelly, instinct wilb a sense of 
K-rror, ex[)ress<;.s a mentality under terrific nervous strain—the 
same emotional instability revealed in (he popular fear of the end 
of th(‘ world in (he year looo, and later expressing itself in such 
extraordinary manifestations as the ('hildren’s erusade. VVhatc-xa-r 
(he- symbolic or rc-Iigious e.xqilanation of these carxings may be, 
tlicc are one of the be>t ex]ire.ssions of the time. The entire popu¬ 
lation of Europe-, struggling to create an as yet inchoate eiviliz.-i- 
lion and hampered bv feudalism, was confronted by the remains 
aiiii the tradition of the Roman world. They could not prodiue 
buildings or art comparable to those of Rome, and this fact c-ngen- 
d(*red in them, especially in those who w'ere artists, a profound 
seUM- of inferiority and frustration, which could only find exj^res- 
sion in such an art as that which built the moving mystc-ry of St. 
Sernin at Toulouse, or painted the savage Last Judgment of Tor- 
c(‘llo cathedral. (Sra also Architf.c^itrk.) 

ItiMaockAPiiy,—Viollet-le-Duc, Dictionnaire rahovn^ de Vnrchiiec- 
tiof jhivoiiM' du XI. nil XVI. sihcle (1854) ; A. J. Hiitler, Thr Ancient 
Coptic Churches of L'gy/»/ (1884); Ruprich-Robirt, L'nnhitecture 
)i<-nniindc nux XJ. cl XII. sicclcs cn Normandie cl cn .‘\iqiU icn-c. (1885- 
87) ; R ('altaneo. I.'.irchitcllura in Italia dal sccolo I I. a! niillr circa 
(1888: English tmns.. iR8f;) ; Dehio and von Bexolci, f at khchlichc 
Baukuna dcs Ahendhindrs (iSgi) ; T.ethahy and Suain.son, The 
Chunh of Suncla Sophia, Constantinople (1804); Gabriel Millc't, Lc 
Monasterc dc Daphini (iHc;*)) ; G. T. Rivoira, Lr Oriv,ini dell’ architet- 
turn l.omharda (if)ox) ; H. C. Butler, Architecture and other Arts 
(Syria) (it)o.G; T. G. Jackson, Byzantine and Romani.\que Arclu-- 
tectnrr ( mh.DA. K. Porter, Lombard .■\rchitcclure (1015-17); 
E. Male, L'Art reliyieuse du XII. si^clc en France (1922); A. K. 
Porter, Ronuniesque Sculpture of the PiJ^rimayc Roads (1925) ; P. P. 
Sintliern, Roma Sacra (1925); M. Stapley Byne, The Sculptured 
I Capital in Spain (1926) ; C. Farard, L’.lrt Byzantin (1927) ; M. Salmi, 
i L’architcttura Romanesca in Toscana (1927) ; C. A. Cummings, A 
Ilislorv of .Architecture in Italy (new crl., 1927)- (T. F. II.) 

Tc.xt-ciit. page 485; A, F, H. L, M, N, from Jackson, “Byzantine 
and Romanesque .Architecture’’ (Cambridge University Press) ; B, 
from llamlin, “lli-tory of Ornament” (Century Co); C. E, from 
Vogiie. “Syrir CoUralc,” Tome II. (Ch. Bcranger) ; |, from Sturgis 
and Frothingham. “History of .Architecture’’ (Douhleday, Doran and 
C-O.) ; K, (), from Kimball and Edgcll, "History of Architecturc” 
(Harjier and Bros.) 

Text-cut, page 487; A, B, C, F, I. K, L, M, from Jackson, “Byzantine 
and Romanesque Architecture” (Cambridge Cnivei>it\ Press) ; D, 
from Porter, “.Medkirval Architecture” (Yale l’ni\crsit>' Prc'.ss) ; E, 
from Joseph Pijoan “Hi.^torv of .lr/” (Salvat) ; G from .Simpson, 
*'Histor\ of Architectufal Dcvelofrfnent” (Longmans, Green .and Co.) ; 
O, P, from Dartcin. “Littide sur ^.Architecture Lomharde'’ (Dunod); 
Q, from Sturgis and Frothingham, ‘’History of Architectua*” (Double- 
day, Doran and Co.). 

BYZANTINE ART takes its name from Byzantium, the 
Greek city cm the Bosporus of which Con.sfantiae the Great 
made a capital in a.d. 324. For the next 1,100 years, Constanti- 
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nople was the centre of the Greek civn’lization that produced By¬ 
zantine art. Signs of a forthcoming revolution in plastic ideas 
occur before the foundation of Constantinople, such as the four 
porp)hyr}' emperors set in an outer wall of S. Mark’s at Venice (r. 
A.D. 300), whose simple planes bring out the quality of the 
material with a new technique. But it is characteristic of the 
transitional period that these figures are still scowling, close- 
cropi>ed soldiers, and it w'as only after Constantinople had received 
its name that the inqH'rial semblance itself was composed in 
accordance with the new aesthetic princip>les. On the coins pro¬ 
duced not only at Constantinople but by the other Greek mints, 
the new typu' may be seen in its paurily, while western coins at- 
tem[)t the imitation of the Greek style. In portrait sculpture, 
enough fragments remain to show that the movement there was 
pjarallel. Religious art, meanwhile, gradually divested itself of 
the well-worn stock of formulae, taken over from antiquity, 
common in Early-Christian sarcophagi and wall p)aintingK. It 
took, however, two centuries for Byzantine principles to extend 
to the whole field, religious art included, and even so they only 
triumpihed compdetely in the Greek paarts of the emp)ire 

Characteristics.—Regard for the material and stylization by 
simplifying outline and colour arc characteristics of the Byzantine 
archit(‘Ct, sculptor, cnameller and weaver. Coloured marbles are 
widely used; mosaics compiosed of glass cuIk's enrich wall-sur- 
laccs; translucent enamel, piearls and cabochon stones are set in 
simple mounts; coloured and figured silks ap|)ear in costume us 
well as in decoration, d'he Byzantine artist contrives so to choose 
and handle his material that it pterpelually looks freesh and Jiving, 
even in a modern museum. 

THE EARLY PERIOD: CONSTANTINE TO JUSTINIAN 

Of the surviving vestiges of the 4lh and 5th centuries not all, 
by any means, are Byzantine, but in the ()lh, the triump)h of 
Byzantine ideas is recorded in S. Sophia at C'onstantinople and 
in numerous well-known monuments at Ravenna and elsewhere. 
However, the 4th century was the turning pioint, as is show’n by 
a gill bronze head, p^robably representing Constantius II. (a.d. 
.■dii), in the National Museum at Budapest ( I’l.L.hg. i). Here, the 
Hat, simple planes, the expression of the face, the frontal p>ose, 
the treatment of the hair, the exaggerated eyes, the diad'm and 
the drapery are essentially Byzantine; this bust stands quite out¬ 
side the antique, and belongs to a new order which was to endure 
for many centuries. 

Unity of Style.—Unity of style underlies surface-changes 
throughout the history of Byzantine art. S. I'osca at Torccllo 
.shows the app)lication to architecture of the principles of mass- 
composition, analogous to those that transformed sculpture in 
the 4th century. A careful study .shows that the wall-surface 
of the arcade catches the light a.s one solid m.iss broken only by 
the shadow of the openings. The suppiorting columns are smaller 
than (he classical canon would demand and allow the wall-sp)a((‘ 
behind to pday its role. In all Byzantine building the exterior 
surfaces, inclufling the roofs, arc presented as simple pilanes. 
Even the arcade, which often precedes or surrounds churches, 
does not break up) the w'all-surface after the manner of a classical 
portico. In Byzantine buildings in Ravenna and elsewhere in 
Italy (his is not always evident, as mouldings and other orna¬ 
ments have frequently been added in compiarativcly recent times. 

These princij)lcs of mass composition are also strikingly illu.'^- 
trated in interior design; for example, in S. Sophia. Just as 
in S. l'osr;i (he eye is led by the .slojiing roof of the exterior 
gallery up to the galilc ends which, in turn, lead up> to the central 
roof, so in S. Sophia do the minor conches, sunk into the walls 
sup)p>orting the semi-domes, lead to the semi-domes and thence 
to the cupola. No such grouping of surfaces and spaces occurs 
in classical architecture. (See Byzantin'e and Romanesque 
A kClIITECTURE.) 

Decoration.—The gla.=s mosaics which decorated the upper 
walls and vaults of the typneal Byzantine eccle«ia.s(ifal interior 
tended more and more to become a (lal surfaro of colour, sym¬ 
metrically adorned. This tendency may be ob.servcd, in the 5th 
centur}', eliminating what remains of the classical mosaic tech¬ 


nique; in the 6th it triumpih.s. Green, blue and gold dominate 
in the 4th and 5th centuries; white, pmrp^le and gold in the 6th. 
Early wall-mosaics of the fth and 6th centuries survive at Ra¬ 
venna; those in S. Vitale repre.senting Justinian and Theodonj 
are piarticularly w'ell known; these, unfortunately, ha\a; been 
radically restored. The (ith ciMituiY work at Barenzo luis also 
suffered. I’urer examples of the 5th century survive in Milan 
(S. Aquilino), and also, more abundantly, in the magniticent 
dome of S. George and in the Parascheve at Salonika. The 
Salonika examples arc pirecious witnesses to ihe (puality of early 
Byzantine mosaic, which cannot be apipireciated at Ravenna. 

The lloor, like all the other surfaces of a Byzantine building, is 
treated as piart of the compw.sition. 'The colour scheme of the 
mo.saic pavement is duller than that of the surfaces above: earthy 
browns and yellows are enlivened by black and white, by red 
and green, and rarely, as at Aquileia. by a few tesserae of coloured 
glass. On this piavenient are set the great white cubes of the bases 
from which ri.se columns of grey-green cipxillino, red p)orphyry 
or dark green verde antico. The lower walls arc wain.scotcd with 
slabs of similar marbles, to which are often added red cipollino 
and other marbles, the veins of which are disposed in symmetrical 
designs. Between the zone of coloured marbles and the mosaic 
rums a while line of imp)os(s and caputals. Doors are |)Jati'd with 
bronze, and enriched with scrolls in relief or with silver inlay. 
In such a decorative .system, built up) of pirecious materials, the 
paint etl p>la.ster of frescoes can have no pilace except where the 
community is unable to afford anything better. 

I'he system that came to culmination in S. Sophia may also be 
studied in SS. Sergius and Bacchus in Constantinople; in S. 
Sopjhia in Salonika and in S. Vitale at Ravenna. Fifth and 6th 
century ba.siiicas in which the same pirinciples are applied to a 
simpiler scheme of construction exist in Ravenna, Grado and 
Barenzo; at Salonika; in Asia Minor, Syria, Palestine and North 
Africa. 

Sculpture.—Little sculp)!ure in the round remains from the 
early pieriod. Indeed (he general scheme of the Byzantine church 
docs not require figure sculpture. The remains are ihielly frag¬ 
ments of inipierial p^ortraits. Plate I., fig. 5 shows a highly accom¬ 
plished he.'id in the Castcllo at Milan, which may rcpircsent the Ern- 
p)ress I'heodora. With the exception of a porp’ihyry head at Venice 
mentioned below, this is the last Byzantine impierial piortrait in (he 
round known to us. We have some 30 piicces of 4th century 
imperial sculpiture, of which may be mentioned; a colossal bronze, 
head, pirobably of Constant iu.s II., in the Conservatori Museum 
at Rome, a colossal bronze statue, pu-rhapis of Valent inian 1 ., at 
Barletia, the reliefs on (he ba.se of the oliclisk of 7 'heodosiu.s in 
the Ilipipodrome at Constantinople, and a pwrphyry lor.so in the 
Archbi.shop’s palace at Ravenna (p’Kjssibly 5th century). Three 
female heads in chalky white marble, one in the Louvre and (wo 
in Rome, pirobably repiresent the Empress Ariadne (r. 500), and 
arc inferior to t)ic heads reproduced on Plate 1 . Early Byzan¬ 
tine religious sculpture is even rarer. A series of busts of p)rop>hets 
from Asia Minor, now in the Con.stantinopJe museum, show a 
tolerable 4th century Byzantine style, and a white marble head 
from Epihesu.s in the Vienna National Museum (ITT.,fig. 6) is one 
of the vi-ry rare exampiles of quality. A group of .sarcophagi 
apipiarently carved in Asia Minor, and taking their name from 
one found at Sidamara, show Byzantine characteristics in some 
of the later exam 1)1 c.s. Small figure.s repircsonting (he Good Shep)- 
h«*rd in the Constantinopile museum may also be mentioned, 
Egy|)t, then a province of Ihe empnre, has given us carved tomb¬ 
stones and a certain amount of decorative sculpture, which can 
only be dated by reference to 5th and 6th century monuments 
in (he capital. The flat carving of the tombstones is a provincial 
variation of the Con.stantinopde style. Small figures dispjorting 
themselves among the architectural ornament of doors and win¬ 
dows show a more local manner with a predilection for the nude 
treated in a rather jocose sp)irit. The dry soil of Egyp)t has also 
preserved early wood-rarv'ing. In wood and ivory-carving, as 
well as in the woollen textiles, great numbers of which survive, 
showing a wealth of decorative motive, this ('oj)to-Byz{in(ine 
art merges into the early Islamic art of Egypt. 
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Decorative Arts.—In (ht* niifldle of the 6lh teniury, the Chi¬ 
nese monopoly of silk'^trowin^? was broken, and silk-weaving 
hetarne a Hyzantine industry. The Cluny .Museum {assesses a 
typical textile of this period, showing a i hariot-racer in the hijii^o 
drome. d'his scene, winch was repeated in the other medallions, is 
[»<‘rfc-( I )>' .symniemc al. d'ln- style i'- that of dated consular 
cii[>l>ihs ot the c-arlier hth century '1 he sjeandreJs, howex'er, h,i\e 
a I’er.aan look about, them, d'hus, at the very inception of Hy/an- 
tine silk-weaving, ;i phenotrienon, later common, appears; the 
choice of Sa.ssaiilan subjects, d'o what extent llu‘ result c.in 
properly be dest ribed a'^ Oriental is uncertain. No known te.\t.ile.s 
can be jeroved to be Sassanian, .and few of the I^as^anian monu- 
inenls, such as rock-reliefs and lignred silver ch>hc‘s, show the 
halaiued c oni{)osiiion c haracterislic of Iiyz;inlitn^ textiles. Such 
< ornj»)siti(.nis (l<j appear cjn the reverses ot the .}th century 
Ifyzaiitinc coins atid, lor instance, on tlu' 4th century silver discs 
of Valeiitinian 11 (at (ieticva) and of 'riieodosius (at Madrid). 
'I'he C-luny charioteer silk is lead blue shot with red, the design 
beinj.' in tawny yellow. It has i)een supposed that this rathc-r 
simple- sc hc-me ol colour is c haracterislic. ot Constantinople, and 
that briglitc-r and more varied huc-s tnark Alexandrian manu¬ 
facture However, oilier textiles in which simple-, sombre colours 
prevail liavc- also bc-eii loutid in Ivgypt. I ragments illustrating 
Ihc-se may be- seen in most of tin- big museuin.s and church 
I rc-asuia-s. 

Ivory carving takes on new life in the 4(h ct-nlury. Tant-Is 
cut out cd' large tusks were- carve-d with (dirislian, sc-cular and 
ev(-ti Pagan scc-iies. A series of dated consular cliptychs. ol which 
the earliest is that of Probus (4o(<) al Aosta, and none later 
than 541 when (he- consulate w.is abolished, assist in dating other 
carvings 'The- c[u,dities of the material lead the- ivory carver 
to use- ronrni contours, and perhajis for this reason, c-vc-n in the 
()t}i eenturv', his work kc-eps a superficial resemblance to the 
anli(|ui- 'Ihe most important c-xamplc- of iliis art is the throne 
of Maximian al Kavc-inia, [iroliablv made between Sds i»nd 556. 

(i’l. Ji . tig 5 > 

III silver plate-, the Ity/.anIines allowed the metal to produce 
its effc'c 1 in simple- masses, in.^tcad of covering it with the typical 
koinan n.itiiialistu ornainc-nt. Plain round, .scjuare and triangular 
dishes with {x-.irl border.s, and large votive discs are Ivpical of the 
4lh (c-ntury. i’or the 5ih and ()lh we have mostly church plate, 
much cd' it bearing religious sceiu-s. Some of the best Pth century 
c-xamplcs appe-ar to have bc-en made in Syria. The compositions 
on thc-in, although symmetrical, are often drainatie, and recall 
paintings on Syriac manuscripts such as the Rabiila (lospc-ls at 
l-dorc-ncc- (d.-ited s.StO 

I-c-w illuniinaled maiuiscrijils of this jieriod have come down 
to us. 'I’wo X'irgils in the Vatican and one in Milan are probably 
of the- late .jtli cc-nlury or of Ihe eaiK’ 5th. and have about them 
little that is Ity/anliiic- except a vivid sc hc-mc- of coloiniiig which 
Wic khoti li.is conveniently c;illc-d impressionist ic. Tlie Rabula 
(los|H-ls arc- not only dalc-d but arc* known to have bc-c-n w-ritten 
in Mesopotamia, d'lu-ir artistic merit is small, but they help to 
date better examples: a codex jireservc-d al Rossano. and the 
Sinope Iragment in the liib!iothec|ue Naiionale in I’aris. These 
illuininaiions are as gorge-ons as mosaic s: Ihe parchment is staiiu-d 
a d('c'i) imicerial purjile, (lu- lettering is gold or silvern and the other 
colours are intense. White is much used as in 6th century Mosaics. 
A (lenesis in \Mc-nna and the charred remains of the C'otton Bible 
in the British Museum show a style like that of the Rcosaiio codex. 

Sixth century vc-presc-nt.itions of imperial personages in mosaic 
(S. Vitale-> or sculpture, on ivorv- c .irvings and coins, display 
masses of hc av>- jc-\vc-llery and ropes cd enormous pearls. Kxamples 
of such jew-c-llc-ry e xist . gold earrings with jcearl, garnet or saj)- 
phirc- pc'iulants, and gold and silver gilt broochc-s enriched with 
stones, paste or enamel \’otive crowns hung over the altar of S, 
Sophia, perhaps not unlike- those pn-served in the treasure al 
Mon.'.a and in the C'luny museum. The gold circlets are studded 
with sa|i[»lhres, garnets, emeralds and pearls, and long pendants 
hang from them. The Byzantines never cut precicajs stones into 
small rc-gular facets which, while making the jewel sparkle, detract 
trom the colour and the Cjualily of the stone. Very few e.xisting 


examples of enamel (q.v.) can be dated as early as the 6th 
century, 

THE MIDDLE PERIOD; 8TH AND 9TH CENTURIES 

'I'he ob.scure 7th century seems to be a i>criod of transition, 'fhe 
coins of Justinian II. (d. 711) are dc-signed in a new Hat style. 

Representations of Royalty. —From the foundation of Con¬ 
stantinople to the- beginning of the rtdgn of Phocas (602-610) 
rulers are, with very few exceptions, reiirescnted as beardless 
youths. In the 7th century, mature emperors arc shaggy, bearded 
warriors. Fioni the Hth cenlurv onwards, Ihe reigning emjK'ror 
has a carefully trimmed, jiointed beard, long hair and an oval 
head tapering to the chin. The princes often apjicaring on the. 
reverses of coins are bc-ardiess. The imperial costume is no longer 
I l.i.-^sic or military, but consists of long, stiff, jewelled robes usually 
loverc-ci with [cearls in a lozenge [lattern. 'The type of royalty 
thus created pervades not only the empire but. in the: course of 
Ihe middle ages, all Eurojie. I'he extreme rarity of human repre- 
.^entations in any other medium for the whole middle period 
makes it m-cessary to have recourse to coins in order to bring 
out this most signilicant change. A well-jireservccl silk textile in 
Sens Cathedral, the shroud of S. Victor, tradilionall\' lield to haxe 
been given by Williearius (cl. 76c;), presc-nts a lion-!:imer whose 
oval head, long hair and lozengc-d breast-jiiec e closely re.sc-mlile 
ri-presc-nlations on lhi* coins. This shroud is of a rough texture; 
on a background of lawny yellow the design stands out in grec-nish 
blue c-nlivenecl by gold in the lion-tamer's hair and white dots in 
the border. FN'en on textiles, human shaices art- rare, but the tvfM,- 
cjf animal seen on the shroud of S. Victor and on other silks, 

some of which arc- as.sociateci with the Slli century, aiija-ars on 

many carved slabs and on an enamelled c-vver at S, Maurice- 
crAgaune. which, according to tradition, was a gift of Charle¬ 
magne (d. S14). 

Sculpture in Relief. —The .slabs found on Creek territory, in 
Athens, Salonika and Constantinople, are undated. A character¬ 
istic example in Salonika is reproduced on Id. I., I'lg. 4. In the West, 
some slabs of corre-sponding style are dated; for instance, one at 
Cividale bears the name of Sicvalcl, Patriarch of .\c|uileia (762- 
;;()). The intc-rlacc-. which in the East is sp.irsely u-'C-d {si'C the 
shroud of S. \’ic(or at Sens), tends in (lie W'est to crowd out 

animal shapes. On the- Salonika slab, thc-re is a new variety of 

tree ornament with simple Irilobed leaves. This tx'pe of flat 
reli(-f showing beasts, birds and monsters, often combined with 
foli.ige or with inic-rlace borders and crosst-s. is .ilmosl the only 
existing sculpture of the Sth and oth centuries. Other things 
must have existed, for it is recorded that ('onstanline V.. 
6'opr(.)nymus (reigned 741-775) had statues mack- of himself 
and his empress, as did also Philijijiicus (711-715) and Constan¬ 
tine \T. (7-^0-707). High up on a mighty cliff in norlh-easlern 
Bulgaria (here- is a colos.sal relief of a horse and rider, a lion and 
a hound, accompanied hy a long Cre-ek inscription, as yet im om- 
plc-lely deciphered, in which occur Ihe names ol Krurn, Sulilime 
Khan of the Bulgars, of his sou Oinurlag and of the Byzantine 
emperor Nicephorus I., who was defeated and slain by Knim 
in Si I. The manner in which this magnificent relief is placed on 
the face of the cliff may recall Sassanian rock-sculpture. In 
character it is more like the riders on the famous silk from Mozac 
now in the Lyons musc-um. which is Byzantine. This c.ining, 
probably hy a Greek, is in higher rc-lief than are the slabs men¬ 
tioned alcove and its planes arc more rounded. In tluc museum at 
C'onstantinojile. in Top Kapu Gale in the same city, and in the 
Byzantine mu.'ieum at .Athens there are fragments of beasts in 
similar high relief though on a small .scale. The art of the middle 
period i.s thus known jcrincipallv hy carved slabs and textiles. 

'I'he gold ground of the few remaining mosaics of this period 
in the East, such as tho.^(' in the apse and bc-ma {(/.v ) of S. Sophi;i 
in Salonika and in the Icema of S. Irene in Constantinoiile, is 
tawnier than the earlier golds. In Roman work of the early ()th 
century the gold is also tawny although far inferior to (he 
Kastc-rn 

The distaste for human representation which characterizes the 
middle period culminates in the official prohibition of sacred im- 
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BYZANTINE SCULPTURE AND DECORATIVE ART OF THE 4TH-12TH CENTURIES 

1. Gilt bronze bust, possibly of Constantine II. 4th century. 2. Head of Sforzesco. Milan. 6. White marble head from Ephesus. 4th century. 7. 11th 

Saint. Fragment from Byzantine tapestry, 12th century. 3. Enamelled century apse mosaic of the Virgin Murano cathedral, Venetia. 8, Chalice of 

panel, figure on gold ground. St Mark's, Venice. 4. Marble slab from Salon- sardonyx with enamelled silvergilt mounts. 10th or 11th century. St. 

ika showing decorative treatment of animal characteristic of Byzantine work Mark s. Venice 9 Illumination on an 11th century Exultet roll In Bari 

in the 8th and 9th centuries. 5. Marble head of the 6th century Gastello cathedral deleting the Emperor Constantine VIII. (A.D. 1025-28) 
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BYZANTINE DECORATIVE ART OF THE 4TH-11TH CENTURIES 


1. Carved ivory caskcl known as the Veroli casket. lOth-llth centuries 5. Ivory panel carved in bas-relief, from tho throne of Saint Maximian 


The Urn of Saint Rinaldo in tire cathedral, Ravonna 


t6lh century) in the cathedral, Ravenna 


3. 4lh century carved ivory panels representing Ad.tm in the Garden of 6. Ivory panel depicting Romanos II. and his wife, Eudocia. About A.D. 
Eden and St. Paul with other figures. Musco Na^ionale. Florence 9*15. From the Cabinet des Mcdailles, Paris 


. 6th century diptych of ivory with similar designs on the leaves 


7. Leaf of an early ivory diptych representing tho Archangel Michael 
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ages. From 726 to 842, with interludes, not only was the making 
of images a {junishable offence, but existing images were destroyed 
or covered with whitewash. The seated Virgin in the apse of S. 
Sophia at Salonika is believed to have been executed in one of 
the pauses in the iconoclastic struggle under Irene (787-797). 
If this dating is correct, a decorative system, the nth century 
examples of which are numerous and well known, had been mas¬ 
tered before the 8lh was over. The semi-dome of the apse is 
covered with a gold ground, on which stands out alone the figure 
of Our Lady holding the Child. Here again, the Byzantines let 
simple surfaces play their reasoned part in the composition of 
interiors. 

The Decorative Arts. —Perhaps because the supply of tusks 
was cut off from Constantinople by the Arab wars, very few carv¬ 
ings survived that can be assigned to the 8th or 9th century. A 
group that takes its name from the Veroli casket (PI. 11 ., tig. i) in 
the X’ictoria and Albert museum, London, is by some supposed to 
be of this period, but more likely dates from the 10th and nth 
centuries. Few painted manuscripts can be attributed to this 
jH-riod; these show the same style of fantastic animal decoration 
m(‘l with on slabs and in textiles, but in coarse, washy colours. 
Among the very numerous manuscripts of the C'arolingian age in 
the West, there are in all probability types which represent imita¬ 
tions of Flastern originals now lost. 

The origins of the cloi.sonne enamelling techni(]ue so much 
used liy the later Byzantines .are lost. Descriptions of the altar 
given by Justinian to S. Sophia appear to refer to such enamels, 
and a small panel at Poitiers may be the central part of a relicjuary 
sent by Justin II. about 569 to S. Radegonde. The Beresford- 
Hope cross in the A'ictoria and Albert museum and a cross-.shaped 
box in the \’alican h.ave translucent enamels of brilliant colour 
aiul (juality. *ln them the designs made by the cloisons are clumsy, 
and there are stylistic and iconographical reasons for assigning 
to them an early date, iierh;ii>s the 7th century. They are surely 
earlier than the highly accomplished convex enamels on the ewer 
of (.’harlemagne at S. Maurice d'Ag.iune, which tradition and 
style agree in dating somewhere about 800. In the C'amara Santa 
at Oviedo there is a cross with enamels not unlike those in the 
evv(‘r, but perhaps earlier. 

No outstanding Byzantine fdate or jewellery is certainly of thi.s 
period. Western treasures which contain Carolingian goldsmith’s 
work, ivories and illuminated manuscripts in plenty preserve 
many Byzantine textiles and a few enamels. We know that the 
West could not weave silk, and was unable to produce enamels 
of the quality .attained by Eastern artists, but it appears to have 
bei-n satisfied with its own ivory carving, goldsmith’s work and 
illumination. 

THE LATER PERIODS 

After the fantastic creatures and ornament of the 8lh and 9th 
ccniuries. and without any transition, comes the art. at once 
refined and realistic, of the Macedonian revival. The old (Ircck 
laste for rejiresentation again prevails. A scries of ivory carvings, 
manuscripts and enamels, which there is solid ground for dating, 
firesenls a small, gentle world in which every grade of the celestial 
and terrestrial hierarchies has its place. 

Examples of the Later Style. —A suggestion of this change 
may be caught on one of the coins of Basil I, (8O7-886) and the 
new style is clearly seen on a few pages bound into the cele¬ 
brated Gregory of Naziansus manuscript in the Bibliotheque Na- 
tionale, Paris. Here, the imperial portraits can be dated between 
879 and 886. These paintings and a sketch revealed by flaking 
on one of the pages have delicacy and distinction. There are few 
datable monuments between these pages and the Romanus and 
Eudocia ivory panel in the Cabinet des Medaillcs (PI. II., fig. 6) 
which has recently been shown to represent Romanus II. and his 
fir.st wife, who died 949, and not Romanus IV. (1067-1071). Thus 
one of the few dated ivory carvings is the most beautiful of 
all and represents both divine and worldly jiersons. Many ivories 
are closely related to the Romanus panel in style, but few ap¬ 
proach it in quality. The triptych, such as the Harbavillc ivory 
in the Louvre and the Borradailc in the British Museum, makes 
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its appearance. It is covered with figures of Our Lord, Our Lady, 
the apostles and other saints in a great variety of costume, im 
perial, military, ecclesiastical and monastic; a precisely defined 
hierarchy like that described in the contem^M)rary writings of 
Constantine Porphyrogenitus. As may be seen in the Romanus 
ivory', features and limbs are delicate and in correct projHntion, 
unlike those of the 6th century carvings, which arc somewhat 
burly. Where there is exaggeration it is in attenu.ition and 
elongation; an almost effeminate elegance. 

This style in metal-work may be seen in a gill bronze triiitych 
in the X’ictoria and Albert museum and in a beautiful bronze 
relief in the niu.seum at Philip[>opoli in Bulgaria, as well as on an 
enamelled reliquary at Limburg-on-the-Lahn (probably between 
948 and 959), showing a cominisition similar to tho.se in the 
ivories. Of the few' illuminated manuscripts that can be assigned 
to the loth century, Cirec 70 in the Bibliothetiue Nationale has 
paintings in much the same spirit. The famous “Parisinus,” 
Grec 1.^9. in (he same library, is characterized by {iseudo-antiqiie 
style. A marvellous collection of hard stone vases, glass anil rock- 
crystal vessels, the mounts of some of them adorned with en¬ 
amels (PI. L, fig. 8) or with rich and delicate filigree tracery, a 
great deal of W'hich is i)robably of the loth century, exists in the 
treasure of St. Mark’s at Venice. 

No lolh century mo.saics are known except the flor.il deiora- 
tion in (he Mihrab of the Mos(|ue at Cordova, e.xeciited by Greeks 
imported for the purpose by Abd-er-Rahman HI. (929-961). 
Numerous marble slabs, used in galleries, choir enclosures and 
even in windows and fountains out of doors, survive, mostly re¬ 
employed in later buildings in Constantinople, Athens, Salonika, 
Mt. Alhos and Venice. Some continue the animal decoration 
of an earlier period, but the animals have become tame, round 
and gentle. Most of these slabs, however, are ornatneiileil with 
interlaced strap-work and rosettes carved in a peculiiir S-shaiX'd 
profile. Figure sculpture is rare, but a marble roundel set in 
the wall of a hou.se in the Campiello Angaran in Venice bears 
a relief of an emjxTor, about half life-.size, who may be of this 
period. Ba.sil l.’s famous church, (he Nea, has vani.shed, and 
surviving architecture of the 9th and loth centuries is on a humble 
scale. A superb porphyry head in the round on the par.aix't over 
(he west porch of S. Mark's is certainly Byzantine, and very 
probably late 10th century. Some magnificent silk textiles, several 
of W'hich are happily dated by woven inscriptions, show much (he 
.same change us (hat seen on the slabs. Anim.als, birds and mon¬ 
sters are still represented, but in another spirit, more often 
passant than rampant and their ferocity is rather that of menag¬ 
erie hea.sls behind bans. The weaving is finer and the colours 
more delicate. 

The art of the nth century is richer than that of the lolh. 
Here again, the change comes out in a coin: the gold nomism.'i of 
Constantine VHI. (1025-28). The portrait of this monarch on 
the Exullet roll at Bari (PI, L, lig, 9) shows an aggressive person¬ 
age far removed from (he benign ami decorous court represented 
on the ivories discussed above. Figures are no longer small, deli¬ 
cately proportioned, and nicely arranged again.st a sjxicious back¬ 
ground. but tend to spread out over the field. Heads grow too 
big for their bodies. There is a suggestion of high living about 
these fleshly shapes, to be expected in the somewhat scandalous 
court of Constantine VIIL, his daughter Zoe and her numerous 
husbands. Towards the end of the century, attenuated figures 
again become fashionable. 

Mosaics.—After 400 years for which only enough scraps of 
mosaics are left to show that the art did not die out, w'c come, in 
the nth century, to a rich series. The greatest uncertainty pre¬ 
vails as to their chronological order. However, S. Sophia at Kiev, 
which still contains important mosaics, was founded in 1037 or 
1038. and its decoration w'as probably not much later. The well- 
preserved cycle at. S. Luke in Phneis is very near the Kiev 
examples in style; those at Daphni near Athens are probably 
later. In the Greek Islands and in Asia Minor there are less 
extensive remains. Greek artists also worked in Venetia and at 
Trieste. An instance is the praying Virgin in the apse of Murano 
cathedral, which is a characteristic iilh century composition, the 
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single fijjurc* on its trrouncl of pold peppered with red and black 
(uhcs staniling in the exiict axis of the church as the point of 
locus for the eyes of the congrej^alion. 

Church pavements, such as those of Venice and Murano, are 
rich, and trujre complicated and lietero^'eneocjs than those of lh< 
Olh century, containing, besides stone mosaic and opus sectilc, re¬ 
employed marlde slabs. A few low reliefs representing? the praying 
Virgin, which doubtless once decorated the walls of churches, 
have rerenfly come lo lij?ht. The* most beautiful of these was dis¬ 
covered at Salonika OMatc I., hj?. 3)- 

The Decorative Arts. —The arts of the >?oldsmith and the 
enanieller continue to flouri.sh in the nth century. At a |XTiod not 
easily d(‘termined, perhaps otdy in the 12th century, the designs 
of the iloiftons become nn tilinear and i)erfunctory. Here, as in the 
a[)ses, the tiKure is hacked by a Hat gold Rround. The colours 
are. a l)rillianl translucent ^reen never eqvjalled in Western work, 
a sub-translucent marine blue; and opa(|ue but rather nacreous 
whites, yellows and reds. 'I'he pur{)]t;s common in earlier work 
become rare. 

In i)ainled manus( ripts also ^old grounds occur frequently, and 
an elaborate head-piece in brilliant colours almost suggesting 
enamel is common. 'I hesi^ head-pieces are usually found in books 
of the (iospeb, opposite fiill-jKige portraits of the livMngelists. 

I'saIters such as om* in the Brifi.sh Mu.seum dated 1066 are 
idumdantly illuminated with small marginal paintings, some of 
them illustrating scenes of everyday life. I’rofane subjects, treated 
with ('vident enjoyment, are frequently found in other religious 
manuscripts, as well as in treatises on the chase and histories. 
Textile designs tend to grow more mechanical and conventional 
than m paintings. There still remain examples of the best of the 
rare late By/nntine examples of tai)estry weaving, ivory carving 
dies out; no example of the first quality cati well be attributed lo 
the later nth or t2th centuries, but carved steatite panels come 
into favour. 

The 12th to the 15th Centuries. —The 12th century pro- 
diues no new movement of imi)orlance; it is significant that 
the imperial gold coinage, which had set a standard for the world 
since (h(‘ time of Augustus, becomes corrupt as early as the reign 
of Michael VII. (1071-78) and never recovers. Even silver is de¬ 
based, and the arti.slic merit of coins deteriorates. The 13th cen¬ 
tury, broken by the Latin occupation of t'onstanlinople, is obscure 
and poverty-stricken. Lor the 1.4th we have the dated mosaics of 
Kfihrie Djami at ('onslani ino[)!e, which mark a definite breach with 
the principles of Byzantine monumental decoration. Their pic¬ 
turesque (iiialilie.s have led .some to see in them Italian influence. 
The same may be said of numerous frescoes at Mistra and 
lliroughout the Balkans, and of (he small jiortable mosaics, com¬ 
posed of cubes of solid gold and semi-jirecious stones, of which 
a few brilliant examples survive in Western museums. The only 
momiments left of any interest by the 15th century are a few 
mamiscnpls with imperial portraits in which velvety but coarse 
reds enliven mediocre drawings. 

. The later arts of the Orthodox countries have kept Ilyzantine 
iconography alive (o the present day, but they lie outside the scope 
of the pre.'ient article. (See also Pkkiods of Akt.) 

(H. Tf.., R. T.) 

Biiu.KiGK.M’iiV. H. Cohen, Description hi.storique des tnonnaies 
frapph-s sons !'f'.tnpirc Romain (.’nd ed. 18S0-92) ; The Basilica of S. 
.Mark in \'cni(c (cil. by C. Holto, trans. by W. Scott, publ. by F. 
Onvania, iSSS); N, Kondakov, l.es T'tnaitx Hyzantins (1892); W. R. 
LethaJ)v and H. Swainson, Sancta Sophia, Constantinople. (1894) ; 
R Ciiltanco, Art liiiccturc in Italy from the. 0 th to the uth century 
(trails. I>\ 1. Cuitis-Cholrneley, iHiiO ; fl. Schiumberper, L'cpop/e 
hs’zantine 1] la fin dn di.xit'me si^cle 3 p(. (1896-1905) ; A. van Millingen, 
Bvzantinf Const,imlnople (1899); A. Riegl, Die sphtrdmische Kunst- 
Jndustrii nach den Tunden in Osterreich-Vn^arn, Ocsterrcichisches 
Aicliiiolopisihe Institnt tXiennn, vnl. i. 1901; vol. ii. 1923); A. 
\entuii, Storia dell'artc iialiana (Milan, 1901-13): A. Chuisy', L'Arl 
de Bdlir ihcz les Bvzantins (2nd ed. 1904): G. Millet, “L’Art 
Kyzantin”; (hap iii, and bitil. in A, Michel, Histoire de I'Art, 15 vol. 

(I(>0^25); W. Wroth. Jmpernil Bxzantinc Coinx in the British 
Museum (igoSl; J, Maurac, Aumismalique Const ant inienne, 3 vol. 

( i()o8-i.') ; G. T. Kivoira, Lomhardic Architecture: its origin, develop¬ 
ment and derivatives (tran.s. hv G. McN, Rushforlh, 1910^ ; O. M. 
Dalton, Byzantine Art and Archaeolnt^v (ion), and East Christian 


Art tiQ25); O. Wulff, “Altchristliche und Byzantinischc Kun.st” in 
Handhuch der Kunstwissenchaft (vol. i. 1914; vol. ii, 1918); J. 
Strzygowski, “Die Baukunst der Armenier und Europa” in Arbeiten 
des Kunslhistorischen Instiluts der Universitat von Wien, Bds. 9 and 
TO (Vienna, 1918) and The Origin of Christian Church Art (trans. 
tiy O. M. Dalton and H. J. Braunholtz, Oxford, 1923) ; O. von Falke, 
kunstge.schichte der Seidenweberei (1921); J. Ebersott, Les Arts 
Somptuaires dc Byzance (1923) and La Miniature Byzantine (1926) ; 
C. Diehl, Manuel d’art byzantin (2nd cd., rev. 1925). 

BYZANTINE MUSIC. The name Byzantine is usually 
given lo the music of the mediaeval Greek Orthodox Church. 
Our knowledge of it rests partly on the writings of thcorist,s, 
partly on the hymns themselves preserved in liturgical manu- 
script.s. The earlier musical .signs or neumes have survived from 
the roth century a.u., but their exact interpretation is not yet 
pos.sible. In the 13th century the Round or Hagiopolitan notation 
was invented, which can be deciphered. The signs expressed in¬ 
tervals; the initial .signature showed the Mode and gave the 
starting-note. Byzantine music was vocal and was sung by a pro- 
fe.ssional cantor or by a trained choir in unison. No instruments 
were used in the Greek Church; but at the Palace of the Em¬ 
perors at Cimslantinople there were two organs in the 15th cen- 
tur}'; and they were always used to accompany the choir on state 
occasions. 

St. John of Damascus, in the Sth century, is .said to have given 
Byzantine musical theory a definite form. Pos.sibly he fixed more 
adurately the eight mediaeval modes, which were common to the 
Eastern and Western churches, and exemplified them in his own 
comjiositions. It is likely that many of the simpler melodics, 
which have come to us in the Round notation, had been handed 
down with slight variations from the time when most of the 
hymns were written—the poet being also the composer—that i.s, 
from the Sth, oth and lolh centuries. 

We cannot say with certainty from what sources the Eastern 
(''hurch derived her music before the Sth century. It is usually 
assumed that the prevalent Graeco-Roman type of melody formed 
the basis in early Chri.stian times, with a free inclusion of Hebrew 
tunes, borrowed along with the Psalms and Canticles. But the 
other branches of the Christian church in the East, particularly 
the Syrian and, later, the Armenian, probably contributed some¬ 
thing also. After the conversion of the East Slavonic races, their 
churches look over the Byzantine musical system, 

Byzantine music had no fixed rhythm or regular division into 
bars or measures. The tune follows the words according to the 
stress accents, ignoring the ancient quantities of the vowels, and 
as the text is nearly always rhythmical prose (like the Psalms in 



Greek hymn with music in the round system of notation 

As no Instruments were used In the Greek Church, Byzantine music was 
entirely vocal. It had no fixed rhythm or roQulAF division Into measures 


both the Greek and English Bibles) the total effect is a rather 
lively and melodious recitative rather than a tune in the modern 
sense. 

The Modes are numbered in a different order from the Gre¬ 
gorian, which they otherwise resemble, and exhibit several by¬ 
forms. The cla.ssification as Authentic and Plagal had more the¬ 
oretical than practical value. The normal ty^ies require the fol¬ 
lowing initial and final notes. Authentic—Mode I., a or d; Mode 
II.. b or g, Finalis e; Mode III., c' or a, Finalis f; Mode IV., 
‘heoretically d', but u.sually g. Plagal—Mode I., d; Mode II.. PI., 
c; Mode III., PI. (also called Barys or Grave Mode) f, rarely low 
B-flat; Mode IV., PI. g. All these seem to have used the diatonic 
vocal scale with Just Intonation. 
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In the T5th century Byzantine music becomes more ornate and 
florid, while the notation adopts many subsidiary siittns, as guides 
to execution and expression. Some of these had already been 
invented by the famous singer John Cucuzeles about 1300; and 
this ornate notation is often called Cucuzelian. In the loth and 
early 17th centuries the art declined; and the notation was only 
known to a few precentors. A revival took place about 1670, 
the work of a school of composers, whose centre was the Patri¬ 
archal church at Constantinople. These musicivUis were accus¬ 
tomed to Oriental music, and S(jrne of them comimsed Turkish 
songs. Conseciuently, though the notation does not differ 
greatly from the 15th century, the spirit of the music is de¬ 
cidedly Eastern; and the Turkish scales, with their irrational 
intervals, were probably emj^loyed, at any rale in new compo¬ 
sitions. 

This Graeco-Oriental school lasted until i8ai, when Chrysan- 
thus. an Archimandrite, introduced a simplified notation, also con¬ 
sisting of interval-signs, in which the music could be printed. 
Although Chrysanthus had studied Western theory, he accepted 
the Oriental scales and invented .symbols to de.scribe them. Jlis 
princi])les seem to have been too complicated for general use; and 
(onijilete uniformity of rendering was not secured. The Chry- 
santiiinc notation is still in use; and the traditional manner of 
.singing, often painfully nasal, with a drone or holding-note kept 
b> one or two voices, may be heard in most of the smaller Greek 
churches and monasteries. 

It is a common mistake to believe that this modern system 
is the same as mediaeval Byzantine music. vSince 1S70 some of the 
larger city Churches have introduced four-part unaccompanied 
singing, perhaps under Russian influence. But more recently there 
has been a set-back in favour of the Chrysanthine usage. 

Example of a mediai'val Byzantim- hymn (al)oul 1400 A.D.), 

\\i. :— 

First Gde of a Canon from ms. No. 11 ()5. at Trinity College, 
Cambridge. Mode Ill. Plagal fBarys or Grave) from f, Finalis f. 
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Translation. “Let us sing unto the Lord, who sank all the might of 
Pharaoh in the sea, a song of victory, for lie hath triumphed 
gloriously.” 

liiru.iOGKAj'riY.— (i) For tlie Modern or Chrysanthine Sy.steni: W. 
(,'hrist and M. Paranika.s, Anthulo^in ^racca carminnm Chrislianurum; 
K. liourgault-Ducoudray, Etudes sur In musique ecclh grecque; J. M. 
N'calc and S. G. Hatherly, Hymns oj the Eastern Chun/i with Music; 
P. Rehours, TraiU dr I’saliiqne. (2) Chiefly for the Mediaeval Sys¬ 
tems: O. hleischcr, Nrumenstiidini, T. j.; Am. Gastou6, Introd. a In 
PaUograpkie mtis. byzantine; H. J. W. Tillyard, Byzantine Music and 
Uymnography ; E. Wellc.sz, Byzanlinische Musik. (H. J.W.T.) 

BYZANTIUM, a Greek city on the shores of the Bosporus, 
occupying the most easterly of the seven hills of modern Constan¬ 
tinople. It was founded by Megarians and Argives under Byzas 
about 657 B.C., but destroyed in the reign of Darius Hystaspes by 
the satrap Otanes; it was recolonized by the Spartan Pausanias 
(479 B.C.). Its situation wa.s remarkable, for In-auty and security. 
It controlled the Euxine grain trade; the depth of its harbour 
rendered its quays accessible to vessels of large burden; while 
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the fi.sheries were so lucrative that the curved inlet near which it 
.<tuod became knowai as the Golden Horn. The populaiiim was 
partly Lacedaemonian and partly Athenian ; it was thus a sul)jecl 
of dispute between these States, and was altern.UeK in the jxisses- 
sion of each, till it fell into the hands of the Macedonians, About 
seven years after its second colonization, the Athenian Ciinon 
wTested it from the Lacedaemonians; but in 4.;o r.c. it returned 
to its former allegi.tnce. Alcil)iadcs, after a se\ere bioik.ule (40S 
B.c.), gained posses.sion of the city through the treaihery ol the 
Athenian party; in 405 it.r. it wms retaken by L>s.in(ler and 
placed uncier a Spartan harmost. It was under the Lacedaemon¬ 
ians when the ^'en Thousand, exasperated by the coiu!u< I of the 
governor, made themselve.s masters of the city, and would have 
jiillaged it but for the eloquence of Xenophon. In n c. 
Thrasybuhis expelled the Lacedaemonian oligarchy, and restored 
democracy and the Athenian influence. 

Byzantium joined with Rhodes, t.'hios, Cos, and Mausolus, king 
of Caria, in throwing off the yoke of Athens, but .sought Athenian 
assistance when Philip of Macedon advanced ag.iinst it. The 
Athimians under Chares .suffered a severe defeiit from .Amynlas, 
the Macedonian admiral, but in the following year gained a 
decisive victory under Phocion and compelled Philip to rai.se the 
siege. The deliverance of the besieged from a .surprise, by means 
of a Hash of light which revealed the advanc ing Macedonian army, 
has rendered this siege memorable. As a memorial of the miracu 
lous interference, the Byzantines erected an altar to Torch-bi*aring 
Hecate, and stamped a crescent on their coins, a device W’hich is 
retained by the Turks to this day. 

During the reign of Alexander, Byzantium w;is compelled to 
acknowledge the Macedonian supremacy; .'ifler tlie decay of the 
Macedonian power it reg.iinecl its iiiileiiendc'nce, but suffered from 
the inc ursions of the Scythians. The lossc's which lhc‘y sustained 
l)y land roused the Byzantine's to indemnify thc'iuselves from the 
vessc'ls which crowded the harbour, and the merchantmc-ii whi(.’h 
cleared Iht' straits; but this had the effect of jircwoking a war with 
the nc-ighbouring na\al Powers. 'I'he excheciucT being drained to 
buy off the; Gauls about 27(1 nc'., and by the imposition of an 
utuujid tribute of 80 talents, lliey W’ere comiielled to exac t a loll 
on all the ships which passed the Bosporus—a measure whicli 
the Rhodians avenged by a war wherein the Bvzantines were- 
del CM ted. 

l_)uring the: fust years of its alliance w’ith Rome, Byzantium 
held the rank of a free confederate' city; but, having sought 
arbitration on some of its cionieslic disputes, it was subjectc.aj to 
(he- imperial jurisdic (ion, and gradually stripped of its }jri\'ileg{'s, 
'I’he Lmpe-ror (.'laudius remit I eel the heavy Irihute which had 
bc-eo inijio.seci on it ; but the last rc'muanl of its independence 
was (akc'O away by \'espasian, who taunted the- inhabitants wuth 
hai'ing “forgotten to he free.” The city wms besieged and taken 
(a.d. ic)(i» by Severus, who destroyed it, dernolisheci the- famous 
wall, and put the principal inhal.»itants to (he sword. This over- 
thrniv of Byzantium was a great loss to the empire, since it might 
haA'c' served as a protection ag.iinst (he Gc^ths, who afterwards 
.sailed past it into the Mediterranean. Severus afterwards rc-lentca). 
and, rc'building a large portion of the town, gave it the name of 
.\ugusta Antonina. It had scarcely begun to recover its former 
jio.silion W'hen, through the capricious resentment of Gallienus, 
the inhabitants were once more put to the sword and the town was 
pillaged. From this disaster the inhabitants recovc-red .so far as to 
i>e able to give an effec tual check to an invasion of the' Goths in 
the reign of Claudius IF, and the fortifications were strenglhencd 
during the civil wars whic h followed the alidication of Dioi letian. 
Diocletian had re.solvcd to transfer his capital (0 Niromedia; but 
Constantine, struck with the: advantages W'hich the' situation of 
Byzantium pret^ented, resolved to build a new city there on the 
site of the old and transfer the seat of government to it (a.d. 
330). {See Constantinople.) 
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third leltrr of the alphabet, corresponds to 
X Semitic ,eb;o 7 , :md Creek P. i^annna. Creek 
forms were A, from th(r last derived 

the rdurid form C, wtiich oicurs at Corinth and in 
the Chalcidi( alphabet. lioth ^ and C are found 
in the early Latin ali)habet. as veil as in Etruscan. The 
rounded form survived and became general, and the shape of 
the letter has since altered but little. In certain mediaeval 
forms of vriting the minuscule letter 
tended to becajrne pointed, e.g., Q. Roman 
cursive forms are shown in the illustrati((n 
to the right. 

d'he .sound repre.scnted by the letter in 
.Semitic and in Cri'ek was the voiced velar 
stop, repre.scnted in English by the “hard ' 

,1,'. In the Latin alphabet it came to re[)re- 
sent I lie unvoiced s elar stop, and wa.s for some time, it appears, 
used for both the voiced and unvoiced .sounds. This change must 
in all probability be due to Elrust.an intluence, for the voiced stops 


Name of Form 

Approx¬ 

imate 

Date 

FORM OF LETTER 

PHOENICIAN 

BC 1.200 

■\ 7 

CRETAN 

I.tOO-900 

A 

theraean 

700 600 

1 1 

ARCHAIC LATIN 

700-500 

c 

ATTIC 

600 

A 

CORINTHIAN 

600 

> P 

chalcidian 

600 

C 

IONIC 

400 

1 

ROMAN COLONIAL 

PRE- 

CLASSICAL 

AND 

CLASSICAL 

TIMES 

C q 

URBAN ROMAN 

Q 

FALISCAN 

> D 

OSCAN 

> 

UMBRIAN 

U) 

CLASSICAL LATIN 

AND ONWARDS 


C 


Development of the letter c from its earliest to its present 
FORM 


apparently did not exist in the Etruscan language, with the result 
that the third letter of the aljihabet, as taken over l>y the Etruscans 
in Asia Minor from a source which was also that of the Creek 


alphabet, was used for the corresponding unvoiced sound. An early 
Latin inscription exists in which the word recki occurs, the 
letter being still employed to reiiresent the voiced sound. Finally 
a new .symbol G wa.s u.sed for the voiced sound, and C displaced K 
as the reprc-senlative of the unvoiced stop. 

In modern English the letter represents two separate sounds: 
(i) the unvoiced velar stop as in the Latin alphabet, and (2) the 
unvoiced sibilant, identical with the sound represented by in cer¬ 
tain positions. The letter represents the sibilant when preceding 
either of the front vowels, c and i (e.g., in receive, cider)\ in all 
other cases (except before h) the velar (e.g., call, come, clear, 
crumb, epic). This is due to the palatalization of the velar in early 
mediaeval times before the front vowel, the stages of sound- 
change being A->/v7>Lv>/,v>.9. The letter c was afiplied by 
French orthographists in the 12th century to represent the 
sound ts in Engli.sh, and this sound developed into the simpler 
sibilant s. Gradually the use of the letter r to represent the velar 
before front vowels (for example, in the Middle English cyng) 
gave way to that of h, ambiguity being thus as far as possible 
avoided. C takes the phue of s in words such as mice, advUc, 
in which s would represent a voiced sibilant (identical with the 
sound of z), and in words such as practice merely as a means of 
grammatical distinction. 

Before k the letter is often redundant (e.g., in iPick, clock, 
etc.). The combination ch repre.sents a double unvoiced palatal 
(ts ), as in church. 

In mu.sic, C is the name of the third note of the musical alpha¬ 
bet, this note being at the same lime one which has always 
occupied a peculiarly distinctive position, in th;it it is the keynote 
of what u.sed to be called, from the fact that it contains no 
accidentals, the “natural scale.” Thus on the pianoforte it consists 
entirely of white notes and hence has come to be regarded as the 
.simjile.st and most fundamental of all keys. C is further one of the 
three notes (F and G being the others) which ha\'e served for 
centuries, in conjunction with the appropriate signs, to indicate 
the clefs. {See Clef.) 

CAB. A colloc]uiaI abbreviation of the French cabriolet, 
originally a passenger-vehicle drawn by two or four horses. It 
was introduced into London from Paris in 1S20. London not only 
turned “cabriolet” into “cab” (a word which became officially 
enshrined in an act of Parliament, the London Cab act of 1896) 
but further invented for it the terms “four-wheeler” and “growler.” 
The fashionable horse-cab, however, was the “hansom,” a one- 
horsed form, with two big wheels, of very uncertain equilibrium 
and dangerous character, in which the driver was perched in a 
dicky placed high up at the back of the vehicle and took his 
instructions through a small trap-door in the roof. It was difficult 
to enter a hansom without soiling one’s clothes. As originally 
invented by J. A. Hansom in 1834, however, it was a compara¬ 
tively safe vehicle, with the driver placed at the side. Horse-cabs 
(]uickly became obsolete in great cities with the appearance of the 
taxicab, a licensed motor vehicle fitted with a taximeter. Cabs 
plying publicly for hire are in all countries subject to local licens¬ 
ing laws and official fare determinations which are constantly 
under review (Sec T.wtmeter. ) 





CABAL-CABBA(;E 


CABAL, a private organization or party engaged in secret 
intrigues, and applied also to the intrigues themselves (through the 
Fr, cabalc, from the Cabbala or Kabbalah, the theosophical inter¬ 
pretation of the Hebrew scriptures). In England the word had 
iiecn jealously used throughout the 17th century, with the alier- 
nalive junto or cabinet (g.v.), to describe any secret and extra¬ 
legal council of the king, more piarticulaiiy the foreign committee 
of the Privy Council. The invidious meaning attached to the term 
was stereotyped by the coincidence that the initial letters of the 
names of Charles ll's ministers, Clifford, Arlington, Bucking¬ 
ham Ashlev and Lauderdale, spelled cabal. 

CABALETTA, a musical term which is really a modified 
form of envatinetta (It.), and therefore means strictly a small 
cavatina (q.v.), but in piractice it has come to be apjplied to the 
(]uick concluding section or final phrases of a vocal number. 

CABALLERO, FERNAN (1706-1877), the pascudon>Tn 
adopted by the Spanish novelist Cecilia Francisca Josefa Hbhl dc 
I'alier. liorn at Morges in Switzerland, she was the daughter of 
Johan Nikolas Bdhl von Fabc'r, a Hamburg merchant, known to 
the students of Spanish literature as the editor of the Florfsta dr 
riina.s cdstrllanas (iSji-aq), and the Tcatro cspanol 

antrr'mr a Lopr dr Fc\gcz, (i8,^j). Educated principally at Ham¬ 
burg, she visited Spain in 1815, married and .settled there, and in 
1S4P became famous as the author of Jai C><rri<>tii. She liad 
already jiublishcd in Cerman an anonymous romance, Ao/cr (1840), 
and curiously enough the original draft of Iai (iariola was 
written in h'rench. This novel was translatt'd into most Euro¬ 
pean languages, and, though it scarcely seems to deserve the 
intense enlhusia.sm which it excited, it is the best of its author's 
works, with the iiossible exception of La luundia dr Alvarcda 
(which was written, first of all. in Clerman). Less successful at- 
temjits are Lady Viryjnia and Cltaurnria; but the short stories 
entitled CMadras dr Costinnhrrs ( iSfu) are interesting in matter 
and form, and L'fia rn vtra and Rita d la Rspaiia trrinta anas ha 
are excellent specimens of piclurescpie narration. It would be 
difficult to maintain that I'ernan (faliallero was a great literary 
artist, but it is certain that she was a born teller of stories and 
that she has a graceful style very .suitable to her puriiose. She 
came into Spain at a most hapjiy moment, before the new order 
had perceptibly disturbed the old, and she brought to bear not 
alone a line natural gift of observation, but a freshness of vi.sion. 
undulled by long familiarity. She combined the advantages of 
being both a foreigner and a native. In later ])ublication.s she in¬ 
sisted too emphatically uixin the moral lesson, and lost much 
of her primitive simplicity and charm ; but though she occasionally 
idealized circumstances, she w'as conscientious in choosing for 
her themes subjects which had occurred in her own experience. 
Hence she may be regarded as a pioneer in the realistic iield, and 
this historical fact adds to her i)ositive importance. 

Sre M. A. Morel-Fatio, Lhuirs sur I'Espayhc (1004), iii, pi). 271)- 
.( 70 . (J.F.-K.) 

CABANATUAN, .t municipality (with administrative centre 
and 18 barrios or districts) and capital of the province of Nueva 
Ecija, Luzon, Philippine Islands; and one of the chief commer¬ 
cial centres of the province. Pop. (19,^9) 46.()26, of whom 23,719 
were males and 8 W'cre whites. It has rail transportation by the 
Manila-Dagupan line, water transportation by the Pampanga 
river, and automobile roads connect it with other towns. Of the 
population l)etwcen the ages of 6 and 19, 4O.0fL were reported 
as attending school, and of those ten years old and over, 
were reported as literates. The population almost trebled after 
J918. Pampango is the leading vernacular. 

CABANEL, ALEXANDRE (1823-1889), French painter, 
was born at Montpellier on Sept. 28, 1823, and died in Paris on 
Jan. 23, 1889. He studied under Picot, and gained the Prix de 
Home in 1845. As director of the Lcole des Beaux-Arts under 
Napoleon HI he exercised .some influence. Flis subject pictures 
were enormously popular in their day—an example is the “Birth 
of Venus” in the Luxembourg—but he is now remembered only 
for .some of his portraits. 

CABARRUS, FRANCOIS (1752-1810), French-Spanish 
imancicr, was born at Bayonne in 1752 and died at Seville on 
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April 27, 1810. He .settled in Madrid as a soap manufacturer and 
prc.sently became one of the financial advisers of Charles III. He 
devoted his considerable financial talents to the organization of a 
bank, to the formation of a company to trade with the Philipiane 
Islands and to a reformation of the currency and taxation. But 
these financial measures were hindered by the death of Charles 
III in 17S8. There was no place in the reactionary government 
of Charles IV’ for the group of reformers. Cabarrus spent two 
years in prison on a charge of embezzlement. He was presenth' 
restored to some degree of favour and was nominated Sjianisli 
ambas.sador to Paris, but the directory raised objei tion to his ap¬ 
pointment on the grounds of his French birth. Cabarrus took no 
part in the intrigues by which Charles IV was (ompelled to abdi¬ 
cate and his son depriv(‘d of the siu cession in favour of Josepli 
Bonaparte, but he became minister of finance under Joseph's 
government and held that post until his death. His daughter, 
Therese, became well known as Madame Tallien. afterward prin¬ 
cess of Chiniay. 

CABASILAS, NICOLAUS (d. 1371), Byzantine mystic 
and theologian. In 1355 he succeeded his uncle Nilus Cabasilas, 
like him.sdf, a determined opponent of the union of the (ireek 
and Latin chur( lies, as archbishoji of Thi'ssalonica. in the Ht*sy- 
chast controversy he look the side of the monks of Alhos but 
refused to agree to the theory of the uncreateil light. His chief 
work is his llepi tt;? ee Xpt(TT(g (rd.pr. of the Creek text with 
copious iiitroduition, by W. Cass, 1849; new ed. by M. lliinze, 
i8<)(C, in which he declares that union with Christ is effeited ity 
three great mysteries of baiilism. confirmation and the einharist. 
He afso wrote homilies on various subjects and a speech against 
usurers, jirinled in Migne, Patrol. Grarca. 

Sre C. Krunibachcr, Grschiclitr drr l)yzantiniu hrn Lilnatur (i8()7t, 
and Iler/og-Hauik, Rr<drnc\klopiidir. 

CABATUAN, a municipality (with atlrninistrative centre and 
47 barrios or districts) of the province of Iloilo, Panay, Philip- 
fiine Islands, on a branch of the Suague ri\’er, 15 mi. N. of Iloilo, 
the cajiital, and a short distance from the railway. Pop. (1939) 
21.054. whom 10.23b were males, and 4 were whites. The fer¬ 
tile countryside prodincs palay (rice), maize (corn), tobacio, 
sugar, (offee and various tropical fruits. Of those inhabitants 
aged b to Kg inclusive. 40.4''^ were reported as attending school, 
and of tho.se 10 years old and over, 5b.2Cb were reported as liter¬ 
ates. The vernacular is a dialect of Bisa\-an. ((VS. L.) 

CABBAGE, a biennial table vegetable and fodder plant whose 
various forms are .said to have been developed by long cul- 
tix alion from the w'ild or sea cab- 
liage (Hrassica olrracra) found 
near the sea coast of varimis 
parts of England and continental 
luirope. I'he (ullivaled varieties, 
however, have departed wideh' 
from the original type, and they 
present marked and striking dis¬ 
similarities among themselves. 
The wild cabbage is a compara¬ 
tively insignificant plant, growing 
I to 2 ft. high, in apiiearance 
similar to charloc k (Sifiapis alba) 
but having smooth leaves. The 
wild pl.int has lleshy, shining, 
waved and lobed leaves (the uji- 
pennost being undivided but 
to(/lhed), large yellow’ flowers, 
elongated seed po(J, and seeds with 
conduplicate cotyledons. Not- 
W'ilhstanding the fact that the 
cultivated forms differ in habit so 
wddely, the flower, seed pods and 
seeds present no appreciable difference. 

John Lindley proposed the following classification for the vari¬ 
ous forms; (ij All the leaf buds active and open, ns in wild cab¬ 
bage and kale or greens; (2) all the leaf buds active, but forming 
heads, as in Brussels sprouts; (3) terminal leaf bud alone active, 
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Fig. I.—KALE (BRASSICA OLER- 
ACEA ACEI'HALA). SHOWING THE 
BRANCHED AND LEAFY STEM RE¬ 
SEMBLING WILD CABBAGE 
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fonriiriK a head, as in common cahhage. savoys, etc.; (4) ter¬ 
minal leaf bud alone active and open, with most of the flowers 
abortive and surtulent, a.s in cauliflower and heading broccoli: 
1 ■) all the leaf hijd.s active and open, with most of the flowers 
abortive and Micculenl, as in sprouting broccoli. The last variety 
br‘:jr> the same relation to hetiding broccoli as Brussels sprouts 
do to the (ommon cabbage. Of all these forms there are nu- 
mer</us gardeners’ varieties including cabbage varieties resistant 
to the disease known as yellows. 

UntJer Lindley’s first ( las>, (omrnon or Scotch kale or bore- 
fule (llrass'un oh'raren, iotm (irf'pliala), includes several vari¬ 
eties which are among the hardiest of our esculents, and yiehl 
winter greens. They should he sown early, so as to be well estab¬ 
lished and hardened before wi/ifcr. The plants send up a stout 
(entral stem, growing upright to a height (T al»out 2 ft., with 
(lo.e-sei, large, thick leaves, plain or curled. In (Ireat Britain 
ami Kurope the lower leaves are s(ri[)pcd off as the plants grow 
up, and iiserl for ifie jirejiaralion ot brofli of "Scotch kale,” a dish 
at one time in gictil re[)ute in northeastern Scotland. In the 
I nited States the entire plant is harvested before the stem elon¬ 
gates, A remarkable variety of opon-leaved cabbage is cultivated 
lor stock feed in the ('hanncl 
Islands under tlie name of the 
Jersey or brandling labbage. It 
eommonlv grow.s (o a height of 
s tt., fait it has been known to 
attain double that height, It 
throws out bramhes from the 
central stem, which are firm and 
wood\’, A harclc', broad-leaved 
variant of this form, called col- 
lards. is grown extensiceh' as a 
tall and winter garden cro[) in 
the soul hern I’nited States, Sev- 
cT.'il varietie.s of kale are culli- 
Gited .IS ornamental phiiits on 
account of their beautifully ccil- 
oiired, frizzed and Iminiatccl 
leaves. 

Bru.ssels siirouts (lintssuti 
olt racfii, form Kt'mwijcrti) are 
miniature cabb.igehead.s, alauit 

.111 inch in diameter, which form bobbin- ■ botany or <Kor piamis 

m the axils ol the leaves along pig 2 . Brussels sprouts 

the much elongated ,^lem. ihrassica oleracla glmmifcrai. 

The third class is chiefly repre- showing modification of 
>ented by the common or drum- cabbage type 

head Gihhiiges (lU'as.sifo olcnuca, form capitafa), the varieties of 
which are distinguished b> size, form and colour. It is eaten raw. 
lioilctcl or is converted into Stincrkraiit hy packing a mixture of 
finely sliced cabbage ami still into a wooden or earthen container. 
.\n .icid fermenltition .sel^ in. which alter a few weeks is complete, 
when the vessel is tightly can erecl over and the product kept for 
later u.se, The stivoy (B. olcroica, form siibanda) is a hardy 
green variety, ch.iiau lerizecl hy its wrinkled leaves. 

dtilihiige:- cciiitain ;i very small percentage of nitrogenous com- 
Itouncls as camipared with most olhcT tirlicles of food. Their food 
value' apart from their salt and vitamin content is therefore .small. 

The red ctililitige {Brussidt oU’nid'a, form copitata rubra), of 
which the- Dutch uai is the must commonly grown in Cireat Britain, is 
niiicli used for pi< kliiig. In the L'nitecI States Alanunolh Rock Ked is a 
(oniimm red vaiietN, 

r.iulillower, the chief rcfiresc'nt.itivc of class four, consi.sts of the in¬ 
florescence of the plant modified fo form :i compact succulent white 
mass or head. The cauliflower {Brassica olcracea, form botrytis rituli- 
Pocii) i.s said to have heen introduced from Cyprus. It is one of the 
most delicately flavoured of vegetables, the den.se cluster formed by 
it« incipii'nl succulent flovxer buds being the edible portion. 

Hejiciing broccoli oU'rctcra, form hofrytb') is merely a kind 

of I.iiiliflowcr, differing in the form and colour of its inflorescence, its 
liardinesH and rate of development. 

Svirouiing Inoccoli. the repre.seiitalive of the fifth class, consists of 
tbc' m.un axis and flowering sprouts >pringinR from the axils of the 
leaves. The purple-leaved variety is very hardy and much-c.steemed. 
(.SVc nHCM COi r.) 



Kohl-rabi (Brassica oleracea, form gongylodes or caulorapa) is a 
peculiar form in which the stem, ju.st above the ground, swells into a 
fleshy turniplike mass. It is much cultivated in certain districts as a 
food for stock, for which purpose the drumhead cabbage and the 
thousand-headed kale are also largely used. Kohl-rabi is exceedingly 
hard>, withstanding both severe frosts and drought. It is not much 
grown in English or American gardems. 

Cabbage and its related form.s arc cool sea¬ 
son crops adapted to winter culture in the 
warmer parts of the Icmpcrale zones, and to 
summer culture in the middle and northerly 
parts. They all do best on rich, sandy loam 
to loamy .soils, well sup|)lied with moisture. 

Small cabbage plant.s, kale, coll.'irds and kohl¬ 
rabi endure hard freezing without injury. 

Long periods of cold weather generally induce 
flowering upon the return of mild temi)cra- 
fiircs. Preniafure flowering, when heads or 
other edible (lart.s arc desired, is sometimes the 
cause of seriou.s crop loss. 

Both for commercial culture and home gar¬ 
dens, common cabbage is much the most im¬ 
portant form of this specio.s, followed by 
cauliflower (and heading broccoli), then kale 
and sprouting broccoli. From iq.p; to 1941 
in the L'nited States alone about 1,000,000 
Ions of cabbage were grown anmiall.v for 
shifiment tre.sh, or storage, .and alxiut 180,000 
foas for making kraut. During the .same period about 1,8,700 tons of 
cauliflower and heading broccoli were grown. (V. R B ) 

CABBAGE MAGGOT, 

the common name of IJylcmya 
brassiiae, of the family Mu.sri- 
dae, of (he order Diptcra (q.v.). 

Also known as the radish mag¬ 
got when it attacks radi.shcs, The 
eggs are laid singly on the ground 
close to the base of newly set 
cabbage, cauliflower and related 
plants, and the young larvae feed 
on the roots, often killing the 
plant.s. Plants set out very early 
e.scupe seriou.s damage, but late 
set plants max’ be almost wholly 
destroyed. .A special disk of stiff 
paper .surrounding each yflant 
prevents egg laying. The larvae" 
c'at the rootlets and also mine in 
the main root of radi.shes. Mod¬ 
ern control on all plants consi.sts 
of treatment w'ith a solution 
of corrosive sublimate. Other 
members of the .same genus 
have similar habits and are of¬ 
ten injurious to field and garden 




CROP PLAMTe" 

Fig. 3.—COMMON head 
CABBAGE KNOWN AS BALL 
HEAD 


crcips. PHOU NUIIdNS, “iOTANT OF CHOP PLANTS’ 

(,SVv En’I’omiu.ogy; Ecu- F ' g. 4.—-kohl-rabi cbrassica 

^ OLERACFA CAULORAPA), SHOWING 

r-AiivrDT turniplike stem which stands 

CABEIRI, an important mostly above the ground 
group of deities, perhaps of Phry¬ 
gian origin, worshipped over a large part of Asia Minor, on the 
i.slauds near by. particularly Lemnos and Samothrace, and in Mace¬ 
donia and northern and central Greece, csy>ecially Boeotia.(K'd|3€tpot, 
in Boeotian KApipot is commonly identified with Phoen. Qabirim, 
“mighty ones." cf. their common Gr. and Lat. appellation “great 
gods”; but this is seriously doubted by several scholars, who take 
it to be an Anatolian word of unknown meaning). They w^cre 
underworld powcirs of fertility, perhaps originally indefinite in 
number; in classical times there appear to have been two male 
deities, Axiocersu.s and his son and attendant Cadmilus or Casmi- 
lus, and a less important female pair, Axitais and Axiocersa (mean¬ 
ing of names unknown). These were variously identified by the 
(ireeks xvith gods of their own pantheon (Hephaestus. Dionysu.s, 
Demcter and Kore. the Dio.scuri. etc,). The cult included wor¬ 
ship of the power of fertility, svanbolized by the male organ of 
generatiem; there were also, as usual in mysteries such as these 
were, rites of purification, which seem ultimately at least to have 
included iiisi.stence on moral purity; also initiation, presumably 






CABELL 

into the favour and intimacy of the gods. An obscure legend pre¬ 
served by ecclesiastical writers says that there were three male 
Cabeiri, of whom two killed and beheaded the third. 

They are often called the Samolhracian gods, from the fame of 
their cult at Samolhrace. There, as early as the 5th century n.c., 
their mysteries attracted great attention, and initiation was looked 
upon as a general safeguard against all misfortune, particularly 
against shipwreck. But it was in the period after the death of 
Alexander the Great that their cult reached its height, and initia¬ 
tion was sought, not only by large 
numbers of pilgrims, but by p)er- 
sons of distinction. The island 
possessed the right of asylum or 
sanctuary, for which purpose it 
was used by Arsinoe, wife and 
sister of Ptolemy Ceraunus, who, 
to show her gratitude, afterwards 
caused a monument to be erected 
there, the ruins of which were ex¬ 
plored in 1874 by an Austrian 
archaeological expedition. In 
1888 interesting details as to the 
Boeotian cult of the Cabeiri 
were obtained by the excavations 
of their temple in the neighbour¬ 
hood of Thebes, conducted by 
the German archaeological insti¬ 
tute. The two male deities wor- 
ship|x;d were Cabeirus and a boy 
(probably Axiocersus and Cad- 
milus). The Cabeirus resembles 
Dionysus. The Cabeiri were held 
in even greater esteem by the 
Romans, who, claiming Trojan descent, identified them with the 
Penates publici (see Penates;. 

See Prellcr-Robcrt, i. p. 847 ff.; W. H. Roscher, Lexikon der 
Mytholoaie “Megalio Theoi"; F. Lenormant in Darembcrg and 

Saglio, Dictionnairc des Antiquitis; 0 . Kern in Pauly-Wissowa, s.v. 
“Kabciros und Kabeiroi.” 

CABELL, JAMES BRANCH (1879- ), American 

author, was born at Richmond (Va,), April 14 1879. He was 
instructor in French and Greek at William and Mary College in 
1896-97, graduating with the degree of B.A. in i8g8. He began 
newspaper work at Richmond and was on the staff of the New 
York Herald in 1899-1901. He later engaged in coal mining in 
West Virginia, contributed short stories to magazines, and in¬ 
terested himself in genealogical and historical research. His work 
has a distinct individuality, presenting a central conception of 
human life fitted chiefly to an imaginary mediaeval country, 
Poictesme, in which the principal actions take place, its inhab¬ 
itants being ancestors of the other characters in his novels. 

His various volumes fit into what he called the “Biography” 
in approximately the following order; Beyond Life (1919); 
Figures of Earth (1921); The Silver Stallion (1926); Doninei 
(1920) ; revised edition of The Soul of MeUcent (1913); Chivalry 
(1909); Jurgen (1919); The Line of Love (1905); The High 
Place (1923) Gallantry (1907); The Certain Hour (1916); The 
Cords of Vanity (1909); From the Hidden Way (1916), verse; 
The Rivet in Grandfather's Neck (1915); The Eagle’s Shadow 
(1904); 'The Cream of the Jest (1917); Straws and Prayer- 
Books (1924); Something About Eve (1929); and The Way of 
Ecben (1929), An ironic romancer whose professed object was 
“to write perfectly of beautiful happenings,” Cabell had to wait 
for the suppression of Jurgen to win him a wide reputation, 
although he early secured a small, devoted following. 

See Carl Van Doren, James Branch Cabell (1925), and Guy Holt, 
A Bibliography of the Writings of James Branch Cabell (1924), which 
contains valuable references. 

CABER TOSSING, a Scottish athletic game wffich con¬ 
sists in throwing a section of a trunk of a tree, called the “caber” 
(Gaelic cabar, a pole or beam), in such a manner that it shall 
turn over in the air and fall on the ground with its small end point- 
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ing in the direction directly opposite to the “losser ' Tossing the 
caber is usually considered to be a distinctly StoUish sjiort, 
although "casting the bar,” an exercise evidently similar in 
character, was popular in England in the lOth century but aller- 
wards died out. The caber is the heavy trunk of a tree irom 16 
to 20 ft long. It is often brought ufxin the field heavier than 
can be thrown and then cut to suit the coutestanls, although 
sometimes cabers of different sizes are kept, each contc.siant tak¬ 
ing his choice. The toss is made after a run, the tabiT being 
set up perpendicularly with the heavy end up by as.^istants on 
the spot indicated by the tosser, who sets one fool against it, 
grasps it with both hands, and, as soon as he feeF it jjroperly 
balanced, gives the word to the assistant.s to let go their hold, lie 
then raises the caber and gets both hands underneath the lower 
end- "A practised hand, having freed the caber from the ground, 
and got his hands underneath the end, raises it till the lower end 
is nearly on a level with his elbows, then advances fur several 
yards, gradually increasing his speed till he is sunietiines at a 
smart run before he gives the toss. Just before cluing thi.s he 
allows the caber to leave his shoulder, and as (hi' hea\'>' top end 
begins to fall forward, he throws the end he lias in his hands 
upwards with all his strength, and, if successful, after the heavy 
end strikes the ground the small end continues its uitwarcl motion 
till peri.)endicular, when it falls forward, and tin; caber lies in a 
straight line with the tos.ser” (W. M. Smith). The winner is he 
w'ho losses with the best and easiest style, according to old High¬ 
land traditions, and whose caber falls straightest in a direct line 
from him. The champion caber tossers of Scotland were E. \V. 
Currie and Win. Perrie and Dr. C. Ross; their performances in¬ 
cluded tosses of 40 to 42 ft., made during 1880-95. In America 
a style called the Scottish-Amcrican prevails at Caledonian games. 
Tn this the object is distance alone, the same caber being u.sed by 
all cont(!stants and the toss being measured from the tos.ser’s foot 
to (he .spot where the small end strikes the ground. This style is 
repudiated in Scotland. Donald Dinnie, born in 1837 and still a 
champion in iHyo, was the best tosser of modern times. 

Caber tos.sing is usually held annually under the ausjnces oi the 
New York Caledonian Club and included in the programme of 
traik and field sports, although the game is not as pofiular in 
America as it used to be. James Curnming, born in Scotland, i.s the 
record-holder in America. 

See W. M. Smith, Athletics arid Athletic Sports in Scotland (iSyi). 

CABET, ETIENNE (1788-1856), French Socialist, was 
born at Dijon in 1788, the son of a coo^aer. lie pracLcsed at the 
l>ar in Dijon until 1820, and then settled in Paris, where he became 
director of the “Vente Supreme,” the local association of Car¬ 
bonari. After the revolution of 1830, he was made prucureur- 
gencral in Corsica; but was dismissed for an attack on thi' Gov¬ 
ernment in his Histoire de la revolution de jSjo. Elected for 
Dijon to the chamber of deputies, he was prosecuted for his bitter 
criticism of the Government, and went into exile in England in 
1834, where he became an ardent disciple of Robert Owen, On the 
amnesty of 1839 he returned to France, and wrote his Histoire de 
la Revolution fran^aisc (1840), and published his Voyage en 
Icarie (1840), which he had written in London after reading the 
Vtopia of Sir Thomas More. The Voyage en Icarie contains his 
theories on progressive taxation, on compulsion to work, old age 
pensions, and the division of the products of industry. Like 
Owen, he sought to realize his ideas in practice. By negotiations 
in England favoured by Owen, he bought a tract of land on the 
Red river, Texas, and drew up a scheme for the intended colony, 
community of proijert.y being the distinctive principle of the 
society. In 1848 an expedition of 1,500 “Icarians” sailed to 
America; but unexpected difficulties arose and the complaint,s of 
the disenchanted settlers soon reached Europe. Cabet went out in 
1849, but on his arrival, finding that the Mormons had been 
expelled from their city Nauvoo, in Illinois, he transferred hi.s 
settlement there. With the exception of a journey to France, 
where he returned to defend himself successfully before the 
tribunals he remained at Nauvoo, the dictator of his little society. 
After a time dissensions arose and Cabet, with some 200 of the 
community left Nauvoo to form a new settlement. He died at 
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St, Loui.s (Mo ), on Nov. 8, 1S56. He placed his Socialism on a 
religious hasi.s, and wrote a book entitled Lc vrai christianhmc dr 
Jhns Christ ( 1846). 

.SVv Nordhoff, Communistic Societies of the Cnited States (187O ; 
Efliv Hotinaud, Cahrt et son a'livre, oppel <i tons les socuilistes (1900) ; 
J. EnldhomIIH•au^, Icuria and its f’uundir, Etienne Cahel (1907). 

CABIN, originally a small, rou4dil\’ built hut or shelter; the 
term is i)arti( ularly airplied to the rottaKes of the Neproes 
of the soullx-rn stales of the L nited States of America, or of the 
l)overty-stricken juasantry of Ireland or (he crofter districts of 
Scot land. In a spe( iai sense it i.-, used of the small rooms or 
compartments on Ixjard a vessel used for sleeping', eating or other 
atcommodalion 

CABINDA: .vee ANcamA. 

CABINET, THE. Ttie word “Labinet,” like most British 
constitutional terms, is of foreign extraction, and originally siR- 
nifietl a small room (compare the jHth century use of the word 
“closet”). Herne cabinet counsel came to mean secret counsel 
and cabinet council (he body of persons (hat gave such counsel 
'I’hus Bacon, in a famous passaRc, discussiuR (he disadvantaRes 
of larRe councils, writes that “the doctrine of Italy and i)ractice 
of 1'ranee, in some kniRs' times, hath introduced cabinet councils, 
a remedy worse- than (he disease, . . . that is . . , councils of 
Rracious [rersons recommended chiefly by flattery and affection.” 

OrRanically, the- cabined dc-rived from the Privy Council. Even 
in Tudor times, owiiiR to (he larRe number of coun.sellors and to 
facilitate the subdivision of labour, there wc-re appointed many 
standiiiR and temporary ad hoc committc'c's of the council; and 
the irractice wais continued under the Stuarts. James I., it is true, 
irreferrecl the- advice of individual favourites, and (he same may 
be .said of ('harlcvs I at the beRinniuR of his reipn. But, after the 
nuirder of Buckinpham, one of thc-se committees, usually called 
the foreipn committee, pradually develojred outstandinp impor¬ 
tance. On it .sat the kiup’s most intimate advisers and debated the 
most .serious affairs of State, as well clomc-stic as foreipn, dec isions 
beinp freciuently takc'U in this committee bc-fore the subject of 
the decision hacl even been broached before the Privy Council, (he 
functions of which were thus to a larpc* c-xtent usurpc-cl. Contem- 
|)orary opinion slronply disapproved of such {)roceclure; the 
(Irand Remonstrance, presented to the- kinp on Dc-c . i, 1641, refers 
to (he prievanci- in clause 5(), and the Commons returnc'cl to the 
charpe more exi)licitly in an address of h’eb. 164*’, “Rc-proac hfully” 
and “enviously.” to use C'larendon’s exjiressions, such committc*es 
were callcnl “junctos,” “cabals” or “cabinet councils.” 

The Committee for Foreign Affairs.—At (he Restoration, 
unclc-r the auspict-s of Clarendon, who had survives! the* deluRe, the 
practice was revived with “that .secret committee w’ith the chan¬ 
cellor, which under the notion of forc-ipn affairs, was appointed by 
the king to consult all his affairs before- they came to public 
debate.” On Clarendon's fall, the prc-ceclent was followed by a 
standiriR committee of (he I’rivy Council, called (he committee for 
foreign affairs, which committee, owing to the coincidence of the 
initial lettc-rs of (he names of .some of the members (Clifford. 
Ashley, Biukingham, Arlington and Lauderdale), has passed into 
history as the Cabal, and, even under Danby, although opposi¬ 
tion forced the king to greater circumspection, similar caballing 
in committee- unofhcially went on. 

The position then up to 1679, when, ow'ing to the revelations of 
'bitus Oates and the conse<|uent triumph of tlie country party, 
Charles was obliged to submit to conciliar reform, was as follows. 
There existed, first, a privy council of some 47 members, 
arming whom the highest othcials formed the effective nucleus; 
secondly, many standing and temporary ad hoc committees of the 
Privy Council, limited in membership, on all of wdiich committees 
the greatest officials sat car oficio (from time to time certain other 
individuals were by royal favour appointed to all committeesV, 
and, thirdly, a committee for foreign affairs, sometimes, but not 
always, a properly constituted formal standing committee of 
council, variously termed by contemporaries a cabal, juncto or 
cabinet, and mainly, though not exclusively, composed of jxTSons 
holding high political office, on which committee domestic, as 
well as foreign, affairs were debated and settled, formal decision 


only—and sometimes not even that—being left to the Privy 
Council. 

The Committee of Intelligence.—It was the object of what 
is usually known as Temple’s scheme to reduce the size of the 
Privy Council and to include in its member.ship representatives of 
every shade of parliamentary opinion. The new council thus con¬ 
tained enemies, as well as friends, of the king, as did also its 
committees, (he most important of which was “a Committee of 
Intelligence for the opening and considering all Advices as well 
foreign as dome.stic.” Here, at last, \vas an official committee of 
(ouncil, legally empowered to undertake all those labours (exceyrt 
the short-circuiting of the Privy Council) hitherto extra-legally 
performed by the foreign committee. Sincr-, however, it was com¬ 
posed of enemies as well as friends, Charles, in spite of recent 
promi.scs to cease caballing, began at once to consult informally 
in his cabinet with those members of the committee who were of 
the court party, occasionally summoning to such discussions other 
individual friends, who were not members of the committee at all. 
There were thus a formal committee of intelligence, comixrsed 
of friends ancl enemies, and an informal cabinet. (omposed of the 
friendly members of the committee reinforced by a friend or tw'o 
from without. It was not long before (he Opposition representa¬ 
tives on council and committees came to realize that their mem¬ 
bership was a farce, since Charles did not take them into his con¬ 
fidence. (ir.'ulually they forbore attendance. By Fc-b. 1681 they 
had ceased to attend. The vacancies thus occasioned on the com¬ 
mittee of intelligence left room for the inclusion of (hose members 
of (he cabinet who had not hitherto been members of the com¬ 
mittee. On the other hand, with the- defection of the opposition 
members of the Privy Council, Temiile’s scheme might be said 
to have broken down. If the experiment had failed, if the Privy 
Council had reverted to its former constitution, what authority 
for its continued existence had the committee of intelligence, 
which c)wc‘d its origin to that exj)eriment? 'I’his doubt may ac¬ 
count for the fact that, with the disappearance of the country 
p.irty members from the council, the committee of intelligence 
ceases to call itself by that name, ceases in fact to exist, and is 
replaced, or rather continued, unclc*r the* older and more familiar 
title of “the committee for foreign affairs.” A year or so later, 
dropping all prefix ancl suffix, it becomes known simply as “the 
committee,” partly, no doubt, because, being by far the most 
important committee of council, it ran no danger of confusion 
with the others, and partly, perhaps, becau.se all the other com- 
mittc-c's of the Privy Council were at this time in process of being 
o[)enc-d up to all members of the council, and the committee was 
thus the only one to retain limited memliership. 

Routine.—'The routine of "committee” and “cabinet” sur¬ 
vived the Catholic caballing of James II. and (he idiosyncrasies 
of William 111., who understood ministers but not ministries, to 
become under Anne (he accepted, if still unpopular, machinery of 
executive government. 'I'he committee, meeting as often as neces- 
.sary throughout the wa-ek in the office of the senior secretary of 
State at the Cockpit in Whitehall, deliberated upon all business 
of government and prepared it for the sovereign. Once a week 
(unless emergency dictated an extra meeting), the lords of the 
committee attended the sovereign in her cabinet, where the busi¬ 
ness prepared in committee would be brought to the royal notice 
and final decisions would be taken. By this time, only formal 
business would be transacted at meetings of the Privy Council, 
discussion and debate, there being prohibited, although it might 
still be a wise precaution, in view of the possibility of later 
enquiries, for mini.sters to bring their most controversial measures 
before the board for formal ratification. As long as the sovereign 
continued to attend the meetings of the cabinet, the system of 
seprarate meetings of the committee at the Cockpit and of the cab¬ 
inet in the royal palace possessed certain obvious advantages. But 
when Clcorge I., who had no English, from 1717 onw^ards ceased 
to attend, those advantages disappeared. Less and less frequently 
in the succeeding years did the lords of the committee come to 
the palace to w'ait upon a king who never turned up. Their busi¬ 
ness, whether preparative or decisive, could now equally well be 
dealt with at the Cockpit. Nor was there any longer need for two 
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(itlP5 \vhcroi)y to describe what was now one and the same body. 
The designation, “the committee,'’ is dropped. It is as “the 
cabinet,’’ since that had been the title of the decisive body, that 
the execLitic'e is in future known; and, gradually, as its presiding 
olTner, to take the j)lace of an absentee sovereign, there evolves 
a prime minister. 

Personnel.—lC\en in the early 17th century. l)efore the for¬ 
eign committee had begun to usurp the functions of the Privy 
C’ouncil, the main work of the l.itter was done by a small number 
of the most important offuials, who alone were constant in their 
attiudance. These included the archbishop of Canlt'rbury, the 
lord chanu'llor, the lord treasurer, the lord jnesident (when there 
was one), the lord privy seal, the two secretaries, anil a number 
of household officials (all the royal ministers were, of course, 
originally household servants), of whom (he most important were 
the lord steward and the lord chamberlain. These again formed 
the nu( leus of the committees of council, and, although it would 
not be true to say that the foreign committee normally contained 
thi'se officials, or indeed the majority of them, yet it is a fact 
that, in proportion as the foreign committee and its descendants 
ilevelo[)ed into the recognised executive of the nation, so did it 
lend to be composed more and more exclusively of the greatest 
political officials, for the simple reason that their collaboration, 
and thi'ir collaboration alone, was necicssary to (he conduct of 
go\ernment. When the cabinet and connniltc'e system emerges 
towards the close of Charles IT.’s rc-ign, these bodies possess only 
from six to sevcMi members; in William HP’s reign there are 
somc.'times nine; under Anne, ten or la. Now we cannot call even 
a dozen an excessice total for the great officers of Stale or for 
the jiroiier conduc 1 of bu.siness. Put kitc-r, under (he* Hanoverians, 
there was a constant tendency, difficult to check, towards an in¬ 
crease of membership by the* inclusion of individuals, either (1 ) 
holding offices which, although of no great jH)litic;d weight, had 
occasionall)’, in the* past, carried cabinet rank, or (2) jHissessing 
great political connections and borough intcrre.sts which it might 
be necessary to placate*, or (3) [lersonally dear to (he* so\'erc*ign. 
Thus by 1740 the cabinet had from it) to 17 members, by 1745 
ao, and in 1761, when (he high water mark of 21 was reached, wa* 
read that cabinet councillor is ‘‘a rank that will soon become indis¬ 
tinct from that of privy councillor by growing as numerous.” 

“The Inner Cabinet.”—Not unnaturally (he more “efficient” 
meniiiers had begun to concert fiusiness privatc'ly. As long as the 
sovereign continued to pre-side at cabinet meetings, such informal 
gatherings, of course*, would not be* tolerated, nor inclc*ed for a 
decade after his abstention ciid the cabinet swell to such a size 
as would necc*ssilate or justify such a proceeding. It is during 
Wal|role’s long administration that the jiractice originatc*s and 
clevc*lops into a regular habit. Froni 1727 to 172c) we hear of 
“select lords who are usually consulted in foreign affairs”; by 
i7.vS this reference of foreign negotiations to a select few* has 
hecome “the usual practice.” h'rom 175s we begin to hear of 
“private meetings at Sir Robert Walpole's.” All this is informal. 
Hut from I7 pj-i74i, as a result of war, of the absence of (he king 
abroad and of the greater need in consecjuence both of .secrecy 
and of formality of communication with the sovereign, (here 
emerges a recognized group of five officials, the first lord of the 
Treasury (who was also chancellor of the exchequer), the lord 
chancellor, the lord president and the (wo secretaries of Slate, 
virtually in sole* charge of affairs. This group deals with the most 
important business of every kind. It mc-eis frcquc*ntly, as occasion 
demands. It keejis minutes. It communicates directly with the 
sovereign and not via the cabinet. It meets at Walpole's house, 
whereas the* cabinet sits at Whitehall. Its membership is definitely 
aiiprovcd by the king, and the responsibility of members of this 
inner ring is recognized as greater than that of other cabinet 
ministers. But it could not actually supplant (he cabinet, until 
it had expanded (0 include all the really efficient members of the 
cabinet. This was effected in the course of the next quarter of 
a century. In 1752 the first lord of the admiralty was added (o 
the inner group, in 1755 the lord privy seal, and in 1766 the 
chancellor of the exchequer, an office that .since the Treasury had 
been put into commission, had usually been held by the first lord 
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of (he Treasury, was admitted on an inde]ien)h'nt footing. By 
that date the entire cabinet was only summoned or formal iicca- 
sions for (he transaction of formal liusiness; by 1775 it had 
hecome “a nominal cabinet”; and by 1 ;.s;, when tlu* yuungrr I’itt 
formed his administration, it had to all intt'nts and ])urpo'it*s 
ceased to exist. 

I'nlil (he middle of the iqlh century, tlu* small. c-lTicieiit cabi- 
ni‘t suffered practically no greater increa.^e in membership than 
can be aeeounti'd for by (he cn-ation of additional sri ret.iri<*s of 
State, h'rom tlu*n on. howe\er, the total rose rapidly In iS()7 
it stood at 16; in ujoo at 20; during the World W ar it reached 
24; and since then all efforts to kt*ep it bi*Iow a scon* have failed 
This increase is due. not. as in (hi* iSth c(*ntury, to (he accretion 
of “inefficient” members, but to the creation of new and impor¬ 
tant governmental dep.irtmeiits, i*ai'h with a responsible min¬ 
isterial chief, to administrate the ever-swelling bulk of sen iai legis¬ 
lation. The concentration of the* control of jiolicy into the hands 
of a small, inner grou|)—a projiosal advocated by many as the 
best solution to the jiroblt-m of an overgrown executive—is not, 
therefore, .so easy a matter as it was two i(*n(uries ago. Neverthe- 
le.ss, .something of (he* sort did d(*veloi) during the war, although 
again in contradistinction to the inner cabint*l of the iSth 
ci*n(ury the war cabinet was at times composed, not of the greatest 
ol'l'u(--holders, but on the contrary to a large extent of ministers 
without portfolio, deliberately so chosen, in ordt*r that, Iree from 
(ieparirneiital duties, they might dt‘\'ote the whole of thc-ir time* to 
general policy. After the World War there were further rumours 
of an informal inner ring of ministers, and one writer on the .sub¬ 
ject (('arlhill. Rods and .l.vc.v, iqjS) declares that: “A ])i'actice 
has sprung up of eonstituling an inner cal)inet within the cahiru't. 
d'his is not a true managing eommitlee, nor is it a true regulator; 
it is an informal council of c lose jiolilica! friends of the premier, 
and its c*xislence is not formally recognized ” 

Principles of Cabinet Government.— I-'um Iionally, the c abi 
net may be deseribecl as a committee of pri\'y councillors, with 
.seats in parliament, united by political principle and profe-ssing 
unanimity in public, under the leadership of the acknowledged 
head of (he party commanding a majority in the House of C'orn- 
tnons, by whom, with the so\c*rc*ign’s assent, they have bi*t*n ap- 
ixiinted to the* control of the principal govc*rnmc*nl dei»ar(men(s, 
to act. through him as the sovereign's sole advisers, and to be sev- 
(*rall>' and jointly resjionsible (o (he sovc'ieign, the* prime* minis¬ 
ter, parliament and the pc'ople, for their individual and collective 
aetions, so long as (hi*y are supported by a majority of the House 
of Commons. The princ i])l(‘s of cabinet governmc*nt .set forth in 
this definition have achieved recognition as tlie n*,sull of nearly 
three c(*nliiries of ministerial and party conllict. 'I’hen* is, of 
course, no law comjielling ministers to be members of parlia¬ 
ment. On the contrary, for two centuries, through fear, at fir.-^t 
of the inlliiencc of the C'rown, and later of ministc-rial corruiition, 
repeated efiorts were made to exclude all jilacemen Iroin the 
House of Commons. It was only when with the* carriage of “eco¬ 
nomical” reform by the Rockingham administration of 17S.2 and 
with the passage of the Reform bill of iS.:;: the dangers of a 
bought majority had bt*en removc-d, that the advantam-s of tlu* 
presence of the executive in the legislature were fully understood. 
During the iHih century, the majority of cabinet ministers were* 
peers; in the iqth and 20th centuries, eommoiiers; but each of the 
chief dc*parlmenl.s has usually a ministerial rc*[)rc*senlali\'e in eilh»*r 
house. That ministers should be united l)y ])o!iti(al priiuiiile was 
a doctrine first, and prematurely, enforceci on his cabinet by Wal¬ 
pole. Later, it was enuncialc*d as (he official Whig doctrine, in 
opposition to the personal government of (leorge HI and C'hat- 
ham’s dogma of “men not measures,” by Burke in his “ThougJits 
on t/ir CiiK.srs of the Present Discontents” (1770), and, with the 
fall of personal government, may be* said to have* triumphed, 
although even to this day coalition governments occasionally 
violate the principle. Unanimity in public is an olivious corollary. 
The principle is .summed up in Lord Melbourne'.s dictum “I don't 
care what we say, but we’e] better all say the same thing.” Since 
then independent action, contrary to the policy of the* Govern¬ 
ment, has always been followed by the resignation of the individual 
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(onccrned, for instance Lord J'almerston’s con^'ratulation of Napo¬ 
leon 111 . on the ro/tp d'etat of 1851 and K Montagu's publi- 
cati(jn oj a prote.'i of the Indian (iovernnient against the treaty 
with Turkey in i 

'Ihe principlt;s governing the relation^ between iht; cabinet and 
its chief ftelong to the slor>’ of the ev<»lution (j 1 the otfire of prime 
minister iqv ), that the latter should be the head of the party 
commanding a majority in the lower house is the natural out¬ 
come <jf the Keform bills of the n;lh century, although, even tf) 
this day, it there aie more than lw(> parties m existence, none of 
wlin h (ornmantls an absolute majonty, it is jjos,-.il>h' Itn the head 
ol a minority to be in [KJwer, e.i,'., J kams.iy MacOonald .and tire 
Labour Coveiimient of ^9.14. d he sovereign s assent to ministe¬ 
rial api>ointruents made by the [irime minister is the residue of 
the former unfetteretl [lowers of the tounnl to appoint what 
ministers it pleased, but the statement that menilier.'. ot the cabi¬ 
net are in (ontrol of the printipal pownunctil d<-parimenfs needs 
some rjualilictition. In the iMh (cntui)- tliere were several in¬ 
stances of cabinet mmislers without [lortloho ( Pullenec’ in 174J, 
llardw'icke in ly':;, Conway in 1770 ami (.'amdeti in lycjS); 
during the World V\’ar, at one period, of a war cabinet of seven, 
Jour mini'-lets held no dc[,)artmental office; and, among the offices 
wliicti lialiitually rarry cabinet rank, there are several, as, for 
instame, the lord (iresident and the lord jirivvseal, wliichnowadays 
involve no depart mental duties 'i’he doctrine that tin- king should 
be advised solely by his ministers was slow in ai hieving recog¬ 
nition. It may pruperls' be said to have done so during tiie .vounger 
I’itt’.s administration (178.0-1801 ). As regtirds the minor house¬ 
hold posts, the controversy revived for a moment witli the Iled- 
chaml.ier Question of i8,oj, but. was Imally settled with tlie queen's 
surrender on I'l'cl's assumplion of oITkc in 1841. 

The c.ibiiit'l, it has lieen s.iid, is responsible to the sovereign, to 
the prime minister, to parli:nneiit ami to tiie people; but the 
nature of the responsibility varies in each case. The sovereign 
must be kept fully informecl, his advice taken and his consent 
obtained between Crown and cabinet the prime minister ordi¬ 
narily acts as intermediary, but it is always [xissible for the sov- 
cTeign to re[)riniaiKi a minister who has failed in rc'speci or duty, 
as did (Jucen X’ictoria in Ikt famous memonmdum to Lord I’alm- 


[ erstoii in 1850. The re.sponsibility of the cabinet to the prime 
minister is twofold; collective, in that, w'hen he resigns the whole 
cabinet follows suit, a practice first (without prearrangement ) 
adojited on the dismissal of the J’elham.s in 1746, though not 
finally established till much later, and individual in ihat the jirime 
minister ajipoints each member of the cabinet to his {)osl and can 
at any time dc-mand his resignation, As regards parliament, the 
responsibility i.s in the main collective, .since the individual action 
of each is usually covered b> the collective responsibility of all. 

■ E.'ich minister acts in his own department as the recognized agent 
of liis icillragucs in that j)ani(u!ar de[)artmc*nl. subject, however, 
lo encjuiry and control lyv tlie whole body.” .And. if an individual 
ministcT lakes publicly an independent line, either contrary to, or 
without consulting the general cgiinion of his colleagues, it is 
u.-ual, as ha.s been shown aliove, for the prime minister to demand 
hi.s resignation, but there have been cases when such individual 
or improper action, having been pa.ssed over be the [trirne min¬ 
ister, has been taken notice of by [larliament in such a way, how¬ 
ever, as not to involve (he resignation of the cabinet. I'hus in 
1855 Lord Jolm Russell re.>igncd when Bulwer Lytton gave notice 
of a motion of censure on “the minister charge-d with negotiations 
at Vienna.” and in 1865 Lord W'esthury was forced to re.sign as 
a result of a motion of c ensure careful])' worded so as to confine 
respoiisiliilit)’ to the chancellor alone. Lastly, in speaking of the 
rcs[)onsibility of the cabinet to the [leojile. we mean something 
more than the continuous rnodificalion of polic)' by public o[)inion, 
something more than (he inerc-asing IcTidency of ministers in 
their parliamentary utterances to address tlie nation at large at 
lea.-'t as much as their immediate hearers. Thct rc-siionsibility 
is greater and more direct than that, and is best illustrated by the 
practice, which in the last 100 N'ears has become common, of dis¬ 
solving parliamcMit instead of resigning, on defeat, thus appealing 
from parliament to the jieople, and by that other practice now 
generally followed of accc’iiting the verdict of the electorate as 
final and rc’signing on defeat at the polls. (F. L. B.) 

Twentieth Century Developments. —In July 1914 the 
c.-ibinet syslcma proved unccjual to the demands imjaosed ujion it 
by the diiilomafic strain that led up to the declaration of war. 
In T()i 6 it had comiilelely broken down. One of the salient char- 
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•John jav W(i.s Secietary for t'orciRn .Mlairs unUcr ih»- C\)iii(sicratioo, and continued to act, at the President’s request, until Jefferson returned from Europe March Ji, 1790. 
i ^ I late .ipiwinied. 
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acteristics of cabinet government was the secrecy of its discus- best qualified to judge is (hat the service to the prime minister 
sions. The privacy of its meetings had been rigidly observed. No would be less ellicientl)- rendered if the present plan of one jierma- 
secretary was present, no minutes of proceedings were kept. On nent civil servant in control of both secretariats were changed. 


rare occasions a document called a “minute of the cabinet’' was 
drawn up, the names of the mini.^ters approving or disapproving 
were attached, and the record was placed in tlie archives of the 
sovereign. The prime minister was in the habit of writing to the 
sovereign after the cabinet meetings a short precis of its deci.sions, 
in the form of a conlidential letter. Many of these letters are 
preserved in the royal archives, but tlu'v are not u.sed for purposes 
of reference. Recent biographies and published correspondence of 
ministers show that important (abinet decisions were sometimes 
not acted upon through misunderstanding or forgetfulness. 

So archaic was the system, so unsatisfactory its results, that in 
.\Lig. 1914 H. H. Asquith instituted a change in cabinet procedure. 
.soiTU' years before the war he had ht'en jiiatvided with a secretariat 
lor the jiLirposes of the eommilK'o of imperial defence, over which 
as prime minister he presided. The sercaces of this seciadariat he 
adaijted to the use of the prime minister him''elf and his cabinet 
in 1914. Tp to that lime the prime minister had not possessed a 
departmental .staff, and no ‘‘olTice,” other than a few priv.ne .secre¬ 
taries. Downing sireel contained no records. The evolution of the 
■ccrelariat of the committee of imp'.ai.d defence into the secre¬ 
tariat of the cabinet was, under the slre.-.s of the World War, 
natural and easy. When in 191O D. Lloyd (.leorge became piime 
minister and superposed Lf{)()n the cabinet of 23 (he war cabinet 
of four or five, the cabinet secretariat was stri-nglhencd. liy 
gradual jirocesses ine\'itably arising out of the immense busine.^s 
accumulating in the haiuL'. of (he head of the cabiiuM, owing to 
the closer relations with the dominions, by the ramibcation.s of 
imi.)erial (Itdence which, as the war showed, aftecl i-very department 
of State, and by the growth of eenlrali/ed Covenurieni. the insti¬ 
tution of a “cabinet olTice” or jiriine ministi'r's deiiarimeni was 
found to he and has remained an essential condition of dir<‘cling 
the business of the nation. 

h'roni its inception until his resignation in July Ki.sS. Sir Mau¬ 
rice llankcy was the heaii of the cabinet offica* and also of (he 
defence committe(‘ secretariat. Suggestions have lua-n m.ide that 
the functions shouhl be separated, but .so far the ojiinion of those 

1’(ishnie 1 t'l's- , "-.I'l Id aril*', ^ 1 Sn r, t.irir.. 
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*=»ltate ainioinlcit. 


I Since 19111. records of cabinet proceedings have been preserved. 

I They are the [iroperty of (he sovereign, their secrecy is safe¬ 
guarded by the privy councillor's oath, and they are under the 
constitutional guardianship of (he ministry for the (inu* being. 
Xo jniblie use can be made of them e.vcept by leave of the sov¬ 
ereign acting on the advice of the prime minister. 

In normal times the (emiency had been for the numbers of 
cabinet ministers to increase, until in 1014 there were 23 holders 
of cabinet otTfice. In times of national dil'ficult>' and [leril when 
legi.slaiive and departmental questions are suborilinate to rapid 
decisions and executive action, the lendeiuy has been to restrict 
the cabinet to the smalle.st possible number. It is imjiossible to 
predict the future of cabinet government, but lho.^e who have 
.studied with care the tendencies of poiiular government in Eng¬ 
land iiuliiie to the view that the authority of the jirime minister is 
more likely to he enhanced than shared by his cabinet colleagues. 
It doe.s not sc-em probalile that any serious attempt will be made 
to revert to the methods of conducting cabinet business which 
j)revailed before 1916. 

The caliinci meeting.'' .arc held in Sir Robert Waljiole's house, 
10 Downing street, which he liequeathed to the nation, and which 
jirimc' ministers continue to occUjiy to (his day. For tables of the 
cabinets and minister.s of the English Crown, .sec MiNiSTltv. 

(E.) 

UNITED STATES 

In dll' United States the inesideni’s cabinet is composed of 
the heads of (he ten co-ordinate executive departments But this 
is a matter of custom rather than of law. for the cabinet, as a 
tollecaive body, has no lt*gal existc-nce or iiower. The Constitution 
contains no provision for a cabinet and makes only incidental ref- 
erenc'c to heads of depart men l.s, from whom the i^resident may a.sk 
opinions. Neither did Coiigres.s, in creating (he first three dejiart- 
ment.s in 17-8(1. recognize in any way the possibility of a cabinet 
council com|)o>e(l of the* dc'partrru rit heads. In fact, as (he Consti¬ 
tution would .seem to indicate, the Senatt' was then regarded as 
lh(‘ real executive ciHirnil on account of its powers to ratify 
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tUMliC'' ;iii(l tDiilirm iipiminlmi’ni 

\\'li,it(‘\cr 111.IN’ li.iNc iicc'ii llic \i(‘\\N (»1 llif Ir.mu'i’s of the con¬ 
st il ill ion and c'l I oni're.sN, a c alnnct, based on usai:e alone, early 
hei ame a itMOi.;ni/.ed part of the e.xc-(Uti\(' polic y. \V'ashin^lon re- 
Kardc'd tlie licads ol the' three eveculiee departments and the al- 
lorricN KeiH-rai, who was not made the head of a department until 
laier, as his (ontidenlial ad\ isers. lhoin;h the term cabinet was not 
immediatel\’ .ipphed to them. He .ilso c-.\erc ised his constitutional 
li'owc'r of re(|uiriin; opinions from the chief c-xecutive ollic i:ils, and 
loolv them into his contideiue m ail important matters of slate. 
li\ this yradn.d proi ess, he welded the dejiarinic-iit heads into an 
e\e(uli\ c“ c ouiu il, .md by 170 5 I he term cabinet was generally aj)- 
plied to ibis yrou]) ot president i.d adeisers. (Iradii.diy, as the ad- 
ministr.ili\’e duties increased witli tlie expandinp nation, new 
<'xeculi\c‘ deiiartmenls were ere.iled by congress and their heads 
became i.ibinc'l members, d'lic' three' de[)artments—slate, treas- 
ury and w.-ir -were established by tlie first session of cam^ress. 
'Fhe otTiees of at torney-yc'iu'ial and post mast er-Reiu'ral. wliieh were 
also created in lySn, did not rank as re^ular departments until 
1870 and 1.8;.}, rc‘specli\’ely. but the attorney-i'eneral. from the 
beyn'nnin^y was lonsidered .a member of the cabinet and, upon the 
iriN-itation of rresideiit Jackson, the post mast er-neneral became 
a member in i.Sec). Other department heads berame memliers of 
the cabinet as tollows; the navy, in 1708, the interior, in 1,84c), 
acriculture, in iSSi), commerce and labor, in ic)o,t; however, the 
latter department was di\'icled in 1015 into two separate depart¬ 
ments, that of commerce and that of labor, with .sc^parate heads. 
As I’rof. Munro points out in his bool; The (omeD/mc?// of the 


( mtfil States, there is nothing' done Nvitli the cabinet's consent 
which could not be clone wiliioul its ajiiiroNal if the president 
should SC) decide. \’et it now meets regularly at slated times 
(usually once c'ac li week) fixed b\’ the president, dhe meetings 
.lie not public, and no record is kept ol tr.insai tions. l.)i.sc u.ssion 
I"! conlined/o whate\er the president max’ see tit to lav before il, 
iimkiHn’ matters of im[)ortarue rc-lative to the tteneral policy of 
the .’idmini-Iration or any important piece of leun.-^lat ion de.sired 
by the president or by a cabinet member, and about to be snb- 
millc-d to (onyress. C.-ibiiu-t mc-mbers receive $15,000 per annum 
: for their services. {See (Iovuk.n UEi'ARrMi.NTS,) 

While (he cabinet oflicers’ nominations, usually the personal 
selei tion of the president, must be confirmed liy the senate, as 
.1 matter of practice, conlirmalion is yiven promptly and without 
objc'ctions. Ifejiartment heads are a])pointed for the term of the 
i administration; however, the president may dismiss any member 
[ at pleasure. In re.ality, dismissals are rare but individual resiyna- 
' lions, due' to the laek of li.irmony, are frequent. Congressional con¬ 
trol over the v.crious clc'|).artnii ntv is limited to its powers to create and 
abolish executive offices; to yive or withhold .’ippropiiations; to 
lecnjirc rejiorts and information: and to inijicac hment. 

Pw'twcTn the Fnylish and Unitc-ci States caOincts there is harcjlv a 
point of similaritc'. Members of the Entrlish cabinet must be nieni- 
iiei.s of one or the other branch of parliament ; in the U S the mem¬ 
bers of the cabinet cannot be members of either hou.se of conyress, 
nor can thev he heard from fhe floor In F.nyland the cabinet as.sumes 
; fhe function of legislative leadership; this does not bolony to the 
i cabinet in the United Stales In Knyland the cabinet is rcsponsilile to 
I the house of commons, while in tlie Ignited States fhe cabinet is re- 
. sponsible to the presiilinl alone list of IbS c.ibinets since the bc'yin- 
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nitiK' is founri (in patrcs 500, 501, 502 and above, lirrausc oi' (he slow 
evolution of the Hritish ealiinet {ser above; from the old kind’s eoumil, 
cones[)onc]in;4 british lists from itiot are Riven under Misisrav. 

CABINET, a word with variou.s applications which may he 
traced to two princijial mcan'nKs, <1^ a small private chamber, 
and (2) an article of furniture containing comjrartments formed 
of drawers, shcK'cs, etc. d’hc word is a diminuti\’e of “cabin’' and 
tlierefore jiropcrly means a small hut or shelter. I-'rorn the use 
both of the article of furniture and of a small chamber for the 
safe-keeping of a collection of \'aluable prints, pictures, med.-ds 
or other objec ts, the word is frcfiuently apjrlied to such a ciillei - 
lion or to objects fit for such safe-keeping. The name of Cahhu't 
(In Rni was given to the collection of prints prepared by tlie best 
artists of the 17th century by order of Louis XIV^. A “cabinet’’ 
edition of a literary work is one of somewhat small size, and 
bound in such a way ns would suit a tasteful collection, d’he term 
is ap[)lied also to a size of jihotograjd! of a larger size than the 
enrif dp visitv hut smaller than the “panel.” 

Early Cabinets. —The artificer who constructs furniture Is 
still called a “cabinet maker.” although the manufacture of cab¬ 
inets, properly so-called, is now a very occasional part of his 
work. Cabinets can be divided into a very large number of classes 
according to their shape, style, period and country of origin; but 
their usual characteristic is that they arc supported upon a stand, 
and that (hey contain a series of drawers and pigeonholes. The 
name is, however, now given to many pieces of furniture for the 
^afc-keej)ing or exhibition of valuable objects, which rcallv 
an;',Aver verg little to the old conception of a cabinet. ITie cabinet 
rcpre‘-(‘nted an evolution brought about by the necessities of con- 


venieme, and it appealed to so many tastes and nei'iis (hat ii 
rapidly became unlver^al in the houses of the gentle classes, and 
in gteal measure took lh(‘ imiircss of the peoph's who adopted it. 
It would ap(iear to ha\'e originated in Ital_\', prohabl>- at the \'er>’ 
beginning of the i6lh century. In its rudimentary form it was 
little nmre than an ohiong box. w'ilh or without fei't, small enough 
to stand upon a table or chair, filled with drawers and closed with 
doors. In this early form its restri(led dimensions permitted of 
its use only for (he safeguard of jVweb, precious stones and money. 

Developments.- --.<\s the Renaissanee became general these 
early torins ga\’C pkne to larger, more elabor.ite and more archi- 
leciur.al efforts, uniil the (abinet bcaame one of the most 
sumptuous of household adornments. It was natural that the 
countries which were earliest and most dcejily touched by the 
Renaissame .should excel in tlu; designing of these noble and 
costly pieces of furniture. The cahim'ts of Italy, h’raiue and the 
Netherlands were esjiecially ri( h and monumental, lliose of 
Italy and Flanders are often of great magnificence and of real 
artistic skill, though like all other furniture their style was often 
grievously debased, ami their details incongruous and bizarre. 
Flanders and burgundy were, indeed, (heir lands of adoption, and 
Antwerp added to its renown as a metropolis of art by develop¬ 
ing consummate skill in their manufacture and adornment. The 
cost and importance of the finer tv^ies have ensured the preserva- 
ti(m of innumerable examples of all but the very earliest periods; 
and the student never ceases to be impressed by the extraordinary 
variety of the work of the i6th and jyth centuric.s, and very 
often of the rSlh also. The basis of the cabinet has always been 
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wood, carved, polished or itdaid; but lavish use has been madt! of 
ivory, tortoisc.'-shell, and those cul and polished precious stones 
which the Italians call juftni dura. In the ^reat Flemish period of 
the 17th (entur> the doors and drawers ot cabinets were often 
[Kcintcd with (lassi(al or niythohj^iial scenes. Many French and 
J'lorcailine (abinefs were also painted. 

In many classes the drawers and pic'eon-holes are enclosed by 
folding doors, carvecl or iidaid, and otten painted on the inner 
sides. I'erhap.-, the most favourite type during a great i)art of the 
i()th and i ;lh cenluries—a type whu h grew so c<)nMnon that it 
fxaanie (osmo[)olitan*~W'as characterized by a concedt which 
accpjired astonishing po[)ularity. When the; fcdciing doors are 
opc-necl there is disclosed in the centre of the cabined a tiny but 
palatial inlericjr. 1 lourcal with alternate sejuares of ebony and 
ivory to iinilale a black and wdiile marble pavement, adorned 
with Corinlhian columns or jiilasters, and surrounded by mirrors, 
the- efical, if occasionally alien ic-cl and artilicial, is cjuitc' as often 
exc|uisite. Although cabinets have beam produccal in England in 
(oiisidc-rable varic-ly, ami sometirnc's of vc-ry cdc‘gant and graceful 
form, the' foreign makc-rs oti flu* whole inoductaJ the- most 
(dahorate and momimcmtal example:-;. As we h;ive said. Italy and 
the Netherlands accjuired espea ial distimlion in this kind of 
work, in I ramc', which has always etijoyed a peculi.tr genius for 
assimilating mocles in furtiilurc*, Fletni.sh cahineds were so gre.atly 
in clemaml that Henry IV. clcderminecl to establi.^h the industry in 
liis owti (loniinions. He thendore semt French workmen to (he 
Low Countries to ac(|uire the art cd' making cahiiuds, and espe- 
ciicli}' those which were' largcdv conslructcal of ebony ancl ivory. 
Among lliese workmcMt wiTe jeati M.ac c* and Fiern; Hoiille, a 
inc-mbcT cd' a family which was dc'stined to ac'ciuire sorncdhiiig 
approaching immortality. Many of the I'lemish cabinets, so-called, 
which were- in sitch high f.ivour in France and also in England, 
were armnirrs {(j.v.) consisting of two bodicss .superimposed, 
wliere.is the cabitiet proper does not rcMc h to the lloor. I'ill.ircal 
.'iiid tinted. W'ilh panelled sides, and front elaborately carved with 
rn.isks ati(l hinn.ui ligures, these* pieces which were nio.'-l often in 
oak were exc eedingly harniotiious .and bahineed. lamg bet ore this, 
however. Er.mce had its own school of makt'rs of cabinets, and 
.some of (heir carved weak was of the most admirable ch.iracler. 
At a somewhat latiT date Andre Charles Boulh* (c/.v. ) made many 
pieic-s to which till* name of cabined has bei'n more or less lou.sely 
given. They were usually of massive proportions and of extreme 
clafiorntion of m;irc|ucdry. d'he North ll.ilian cabinets, ancl esjM'- 
tially those which were m.nle or iiilluenced by the Morenline 
.school, were grandiose and often gloomy. Conceived on a palatial 
Scale, painted or carvecl, or intrusted with marble and pivlra dura, 
they were intended for the .idornineiiL of galleries and lofty hare 
apartments where they were not felt to be overpowering. These 
North llali.in cabinets wen* often covered with intar.sia or mar- 
cjucdry, which by its subdued gaiety rc.*lric’ved somewhat their 
heavy stateliness of form. 

Mingled Styles.—It is, however, often dithcuU to ascribe a 
particular fashion of shape or of woikmunship to a given country, 
since the interchange of icle.is and the imports of actual pieces 
caused a rapid assimilation which de.siroyed trontiers. The close 
conaection of centuries between Spain and the Netherlands, for 
instance, led to the product ion north ancl south of work that was 
not cletinilely charactc*ristic of either. .Spain, however, was more 
closely inlluenced than the Low Countries, and contains to this 
clay numbers of cabin(*ts which are not ea.sily to be distinguished 
from (he ch.ir.u (eristic ebony, ivory and tortoi.se-shcll w'ork of the 
craft,smen whose skill was so rapidly acciuired by the emissaries 
of Henry IV. 'I'he cabinets of southern Cerniany were much in- 
nuenci'cl by the models of northern Italy, but retained to a late 
date some of the characlerisUcs of domestic Gothic work such as 
elaborately fashioned wrouglu-iion handles and {.wlished steel 
hinges. Often, indeed, 17th-century .south Germany work is a 
curious blend of Flemish and Italian ideas exccuteci in oak and 
Hungarian ash. Such work, howex’cr interesting, necessarily lacks 
simplicity and reyxise. 

A curious little detail of Flemish and Italian, and sometimes of 
French later i7th-ccn(ury cabinets, is that the interiors of the 


drawers are often lined with stamped gold or silver paper, or 
marbled ones somewhat similar to the “end pajaers” of old books. 
The great English cabinet-makers of the i8th century were very 
various in their cabinets, which did not alw'ays answer strictly to 
(heir name; but as a rule thc-y will not bear comparison with the 
native work of the preceding century, which W’as most commonly 
executed in richly markc*(l walnut, frtxjiiently enriched with excel¬ 
lent m.-irquetry of woods. Mahogany W'as the dominating timber 
in Erigii.ih furniture from the accession of George II. almost to 
the lime of the N.apoleonir w.ars; hut man\’ cabinets w'cre made in 
kucgier or in the bright-hued foreign woods which did so much to 
giv(; lightness and grac'c to the British style. The glass-fronted 

c. ibinet for China or glass was in high favour in the Georgian 
fieriod, and for pieces of that type, for which m.issiveness would 
h.iv(* b(‘en inai)propriatc, .satin and tulip w'oods. and other timbers 
with a handsome grain taking a high polish were much used. 

(J. P.-B.) 

CABINET-MAKER, one skilled in furniture-making and 
interior w'ood-work finish. 

(See Furmture Manufactuke. ) 

CABINET NOIR, the name given in I*ranee to the office 
where the letters of suspected persons were opened and read by 
public officials before being forw-arded to their destination. This 
practice had been in vogue in m.any countries after the establish¬ 
ment of iKist.s, but it was not until the reign of Louis XV that a 
separate office was created for the purpose, called the rahiiicf du 
scerri dfs pastes, or more popularly the cabinet noir. Although 
denounced at the lime of the Revolution, it was u.sed both by the 
revolutionary leaders and by Napoleon Bonaparte. 

I'he eahinct noir a.s such has disapiieared, but the right to open 
letters in cases of emergency and especially in time of war is ex¬ 
ercised in all civilized countries. 

(See. Espionage.) 

CABLE, GEORGE WASHINGTON (1844-19- 5) Amcri- 

can author, was born m New Orleans. La., on Oct. 12. 1844. The 
son of a Virginia f.ather and a New England mother, he became 
a ilerk at 15, fought two years for the Confederacy as a c.ivalry- 
ni.in, engaged in surveying and new'spaper work, and then entered 
the (ounting-room of :i cotton house. But all this (inn* he was 
absorhing the charm of the Crescent City. Like hi.^ contemporary, 
Lafc.idio Hearn, he jHired over yelloxved records, W’andered in the 
oM French quarter, studied alikt* the great creole families and the 
pi(tures(|ue types of the levae. His tales, based on this life, aj)- 
pe.ired first in Scribner's Monthly; then, in 1879. W’ere collected in 
book form under (he title, Old Creole Days'. With the ^Kissibie 
exception of Madame Delphine (1881), Cable's art reached its 
highest [>oint in this first volume. The delicacy of his portrayal 
of (he exotic background of the southland, the deftness of his dia¬ 
logue, the bewitching grace and dignified gallantry of his charac¬ 
ters all rank (he tales high in the local colour movement of the 
Liter 19th century. Strange True Stories of Louisiana (1S89) also 
partakes of (his charm, which in the best of his novels The Gran- 
dissinies (iS.So) is darkened and deepened by the shadow of slav- 
•■ry. Old feuds between haughty clans dating hack to the early 

d. iys of si*ttlement, shifting glimpses of voodoo rites and carnival 
balls, of thick cauebrakes and the French market, of feverish 
gambling and busy commerce, a gallery of characters, make the 
hook almost an ejiitome of Louisiana history. But as a romancer 
Cable fails somewhat in constructive power, this fault being even 
more prominent in two of his other early and somewhat tli.stin- 
guished novels. Dr. Sevier (iUSs ), a .study of the Civil War period, 
and Bonairnturc (i888i, a jiastoral chronicle of outlying Loui¬ 
siana and the “Cajun” descendants of the refugees from Grand- 
Pre. Although Cable continued writing until his death in St. 
Petersburg, Fla., on Jan. 31, 1925, his late»- fiction is distinctly 
inferior to his first books; and his studies belonging more specifi¬ 
cally to the field of social history such as The Creoles of Louisiana 
(18S4,) and The Negro Question (1890) are not outstanding. Af¬ 
ter 18H5 Cable made his home in Northampton, Mass., occupying 
himself with home culture clubs and with giving many readings 
from his works. It is not, however, as teacher or reformer, but as 
chronicler of the Crescent City, of the sluggish bayous and sunlit 
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meadows of the lower Mississippi, and as portrayer of the de¬ 
scendants of the early French and Spanish inhabitants that his 
reputation is secure. 

CABLE, a large rope or chain, used generally with ships, but 
often employed for other purposes; the term “cable" is also used 
for minor varieties of similar engineering or other attachments, 
and in the ca.se of “electric cables” for the grouped and sheathcnl 



Fig. 1.—^Two lengths of chain cable coupled by a • joining 

SHACKLE’ 

The end links (C) ar« made without studs In order to teke the sheokle. The 
adjacent links (8) arc made larger to take the big studless links. The 
shackle ID) Is shown. The bolt of the shackle is secured by a steel pin and 
lead pellet 

wire.'^ by which telegraphic and telephonic messages are trans- 
inilled. Telegraph and Telephone. 

The cables by which ships ride at anchor are made of chain. 
Prior to i8ji only hempen cable.s were supjilied to ships of the 
briti.sh navy; but in that year chain cables were supplied, as less 
liabli,* to foul or be cut by rocks, or to be injured by enemy's 
shot. They arc also handier and cleaner. The first pattait for 
chain cable.s was by Philip White in 1634; twisted links were sug¬ 
gested in 1813 by Captain Brown; studs were introiluccd in 1S16. 

In manufacturing chain cable.s, the bars are cut to the required 
length of link, at an angle for forming the welds and, after 
he:aling, are herd by machinery and welded by smiths, each link 
being inserted in the previous one before welding. 

Cables for the British navy and mercantile marine are sup¬ 
plied in i2l-f;ithom and i s-fath- 
om lengths respectively, con¬ 
nected together by “joining 
shackles,” I) (tig. 1). Each length 
is “marked” by pieces of iron 
wire being twisted round the 
studs of the links; the. wire is 
placeil on the lir.st studs on each 
side of the first shackle, on the 
second studs on each side of the 
second shackle, and so on; thus 
indicating the number of lengths 
of cable that is out 



Fig. 2 .—MOORING SWIVEL, PUT IN 
the CABLES OF A WARSHIP WHEN 
SHE IS RIDING BY TWO ANCHORS. 

In joining to prevent the cables fouling 
the lengths together, the round ^^^h other as the ship swings. 

1 r u 11 • 1 mooring swivels ARE SELDOM 

end of the sh.ickk is placed hepc.ntile ii.rine 

towards the anchor. The end 

links of each length (C.C.) are made without studs in order to take 
the shackle; but as stud.s increase the strength of a link, in a .stud¬ 
less or open link the iron is of greater diameter. The next links 
(B.B.) have to be enlarged, in order to take the increased size 
of (he links C.C. In the joining shackle (D), the boll is oval, 
its greater diameter being in the direction of (be strain. The bolt 
of a shackle, which attaches the cable to the anchor (called an 
“anchor shackle” to distinguish it from a joining shackle) pro¬ 
jects and is secured by a forelock; but since any projection in a 
joining shackle would be liable to be injured when the cable is 
running out or when passing round a capstan, the bolts are made 
as shown (in D), and are secured by a smaller pin. 

The inboard ends of cables are secured by a “slip” which 
prevents the cable’s inner end from running overboard, and also 
enables the cable to be “slipped,” or let go, in case of emergency. 
In the British navy, swivel pieces are fitted in the first and last 
lengths of cable, to prevent turns getting into the cable, caused 
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by the ship swinging round her anchor. If a ship is moored with 
two anchors, the cables arc .secured to a mooring swivel (fig. 2), 
which prevents a “foul hawse,” i.c., the cables being entwined 
round each other. The cable is generally hove in by either a 
power-driven capstan or windlas.s (.fee Capstan). Ships in the 
Briti.sh navy used to ride by a compressor, a long steel arm. 
pivoted under the forecastle so that it cm be swung across the 
deck pifie and jam the cable (fig. 3), but modern warships arc 
fitted with slips just below the cable holder for this purpose. The 
cable-holder is u.sed for checking cable running out. When a ship 
has been gic'en (he ncces.sary cable, the (onifiressor is “bowsed to” 



Fig. 3.—PLAN AND SECTION OF A COMPRESSOR SHOWING PARTS 
Older ships of tho British Navy are fitted to ride by a compressor but in 
more modern British men-o’-war a Blake slip stopper, fitted just below tho 
cable holder, takes the place of this contrivance 

or the slip put on, and the brake of the cable-holder is eased up. 
Small ve.s.sel.s of the niercanlile marine ride by turn.s round the 
windlass; in larger or more modern vcs.scls fitted with a steam 
windla.ss, the friction brake.s take the strain, aided, when required 
in bad weather, by the hilts, comiiressor or controller. 

Sre (he Admiralty Manual of Seamamhip, vol. i. (H.M, Stationery 
Office, London). 

CABLE-HOLDER: see Capstan. 

CABLE MOULDING (sometime.s called Rope Moulding), 
in architecture, a convex moulding, .spirally carved, so that it 
resembles a rojx.-. Its most common u.sc is a? one of (he mould¬ 
ings decorating recessed doorways of the Romanesque and Oothic 
periods. The word “cabling” designates a convex moulding sunk 
in the flutes of a classical column, usually in the lower portion 
of the shaft; this is also known as “reeding.” 

CABLE TRANSFERS, the immediate transfer of money 
from one country to another by the u.se of cablegram. A person 
in New York for instance, wishing to put in the hand.s of a per¬ 
son in London a certain sum of money at once, r;m do so by 
procuring a cable transfer from a foreign exchange banker. Upon 
the deposit by the transferor of the proper amount of money the 
New York bank will calde its London branch or correspondent 
to pay the designated sum at once to the payee in that city. The 
payee is notified, generally by the London agent, occasionally by 
cable by the New York bank, as to where and when to call for 
his funds. 

The cable rate of exchange is so arranged as to be sufficient 
to enable the bank to procure the necessary funds and also to 
allow a slight profit on the transaction. It is higher than the 
cheque or time rate because the bank selling the cable transfer 
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cxfKMfs its c()rr('S[)()nf!f‘nf to pay it at onco, whereas, in the / .ise 
of a ( hef|ije transfer or time transfer it may still have the use of 
its foreign funds for some time after the transfer is sold. Cable 
tran.sf(Ts are payable up(m the arrival of the cable; l)et\veen the 
L'niled States and Knttland, owintt to diilerence in time and the 
ii.terirn ne(essary for notifyinjt the payee, the>' are usually paid on 
the (lav after the srde. 

CABOCHE, SIMON, Simon Leioiistellier, railed ‘ Caborhe,” 
a skinner ot the I'.iris liouiherie. He was prominent in the .sedi¬ 
tious disturbamas which broke out in Paris in April and May, 
i4J,t When the butchers had m.ade themselves masters of Paris. 
Caboclie b<-canie bailill (liKtssitr (I'arnirsi and warden of the 
bridf'e ol Charenton. After the tall of the Cahor/iini party on 
Auk. 4. he lied to HurKundy. 

Sn' ('olville, Arc ct rnnlfinntint r dr /.//^ (iSSX). 

CABOT, GEORGE (i7si -iS.’.;), American politital leader, 
was born in Salem, Ma>s , on Dec. id, 17^1. He studied at Har¬ 
vard from t7()d to 17d.'>, when be went to sea as ;i cabin boy. He 
Kradually rose to Ixtajini- a shipowner and a sucies.stul merchant, 
retirifiK lr<»m ftusines.s in 171; p 'I'hroi/Khout his life he was much 
interested in politics, am! exercised, as a cc)ntribulor to the press 
and throuKh his 1 rieiidships, a f)owerful jiolitic.il intluemc*, ('sjie- 
(iall)' in New haiKlarid. He w.is ti member of the Massachusetts 
Constitutional ('onvention of i7 7ce-So. of the Slate* senate in 
i7S.'-Sp of the c'oin'enlion which in i 7.S,S ralitied for Mass.ichu- 
setls the I'ederal ('onslitulion, and irom 171)1 to 171)6 of the U.S, 
Senate. AmoiiK the bills introduced by him in the Sc'ii.ale was the 
I'uKitive Si.ive Act of I7()P Cjcon the establishment of the navy 
deicarlmeni in J7 C).s, he was appointed and confirmed as its secre¬ 
tary, but he never performed the duties of the office. In 1S14-15 
Cabot was (lu* [(resident of the Hartford Convention, and as such 
was then and afterwards acrimoniously attacked b\’ the* Republi¬ 
cans throuKhoiil the country, lie died in Poston on April iS, iSap 

Scr Hc*nrv Cahot l.cidee, JJIr and I.rltrrs nf (',ror}\r i'abid (Poston, 
1H77). 

CABOT, JOHN (Cio\'\\\i C\i!c)ro) ( I 150-1 .}c>s ), It.ilian 
navigator and explorer of North America, was born in (h*noa, 
but in I4()i went to live* in Venice, cef which he became a 
natiirali/ed citi/cn in 1,176 DuritiK one of his Iradinn voyaKes 
to (be eastern Medilerraiicaii, C'abot visited Mc'cca, then (he 
Kre.'itcst mart in the world for the exc hariKc* of the koocIs of tin* 
hkist for those of the West hilled with (he ide.i that it would he 
shorter and (|uicker to briiiK these Kncxls to hhiro|)e by sea, if a 
route (ciiild be found, C'abot, about 14S4. removed with his 
family to London. His [dans were explained to the leading mer¬ 
chants of Prist ol. from which [lort .an I'xtensixa* trade* was already 
carried on with Iceland, It was dc-cided that an atti*mpt shcnilcl be 
made* to reach the “island of Pra/.il” or th.it of the “Seven Citi(*s,’' 
placed on mediacwal maps to the west of Ireland, as the first 
halting places on llu* route to .Asia by the* west. 

d'o liiid these* islands vessels were despalc hc“d from Prist ol diir- 
iiiK sexeral years, when in i.)c)4 news reacli(*d haiKkind that another 
(»(*rioe.se. C'hristopher Colurnhus, had rc'achc*ci the* Indies. It wa.s 
decided to foiVKO further search for the islands and to jiush 
sfraiKht on to Asia, and letters [(alent for the juirpo.se wen* issued 
on March 5, 14C)() hy H(*nry VH., Kiantinp to his “well-beloved 
John C'abot, citi/.cn of X’l’nicc*, to Lewis, Sebastian and Santius, 
sonnc's of the said John, full and free* authority, leave and jiower 
upon theyr own proper costs and chaises, to st'eke* out, discover 
and fincle whalsoexer isles, countrie.s, rt’Kions or [irovinces of the 
hi'athe'n ami inlidt*ls. which bc'forc this time h;i\a* been unknown 
to all C'hristians." Merchandise from the countries visited was to 
Ice entered at Pristol free of duty, but one-liflh of the net K‘i>ns 
was to po (0 the kinp. 

Armed with these powers, C’.dxit set .sail from Bristol on 'Lues- 
clay.'May 141)7, on hoard a shi}> called (he “Mathew,” manned 
by i.H men. Koundinp Irel.md, they headed first north and then 
west. After being 5.’ days ;it sea. at five o’clock on Saturday 
morning, June .'4, they reached the northern extremity of C'aiie 
Preton island. The royal banner was unfurled, and C'abot Cook 
[>os.session of the country in the name of King Henry VII. The 
soil being found fertile and the climate teniixmatc, C'abot was 


(orivincecl he had reached the north-eastern coast of Asia, whence 
came the silks and precious stones he had seen at Mecca. Cain' 
North was named Ca[)f‘ Discovery, and as the day was the festival 
of St. John the Pa[)tist, St. I'aul island, w'hich lies oiiposite, was 
callecl (he islaml of St. John. Sailing north, CaboL named Cape 
Ray, St. Ceorge's Cape, and christened St. Pierre and Miciuclon, 
which them with Langley formed three separate islands, the 
Trinity group. Cape Rare, the last land sei?n, was named Eng- 
laml's Cajje. On Sunday, Aug. 6, the “Mathew'” dro[)j)ed anchor 
once more in Pristol harbour. On Aug. lo Cabot received from 
the king £10 for having “found the new isle.” He reported that 
700 leagues beyond Jreland he had reached (he country of the 
Ciranil Khan. He intended on his next voyage to follow the coast 
southward as far as C'ijiangu or Jajian, then jilaced near the* 
e(|uat()r. Once Ci[)angu had been reached London would b(*come 
a greater c(*ntre for spices than Alexandria. Henry VII. granted 
Cabot a pension of iro, and [iruinised him in the spring a fleet 
of ten shi{)s w'ith which to sail to Cijiangu. 

On E(*b. 4, 1498, fresh letters [latent were issued. Henr>' \’ll. 
himself also adwinced coiisideraide sums of money to various 
memb(*rs of the ex|)edi(ion. In (he spring Cabot visited Lisbon 
.'ind Sc*ville, to secure* tlie services of men who had sailed along 
(he* African coast with Cam and Diaz or to the Indies with 
Columluis. At Lisbon lu* met a certain Joao Fernandes, called 
Llavrador, who about the year 1492 ajipears to have made his 
way from l(t*Ian(l to Greenland. Cabot, on learning from Fer¬ 
nandes that [)art of Asia, as tlu*y sui>[)()sed Grc'enland to be, lay 
so near lcc*lancl, (U*tcrmined to return by way of this country. 
Dll reaching Pristol he laid his [)!ans accordingly. Early in May 
the ex[»e(iilion, which consisted of two ships and 400 men, left 
Itristol. .'8ev(*ral ve.s.s(*l.s in the habit of trading to Icc*lan(l accom- 
[)ani(*(l (hem. Dff Ireland a storm forced one of these to return, 
but (he rest of (he* llect [iroceedeil on its w:iy along the [lar.'dlel 
of 58“'. Each day (he shijis were carried northward by the Gulf 
Sire.im, Early in June C'abot reacht'd the east coast of Green¬ 
land, and as E(*rnandi*s was the first who had t,old him of this 
lounlry hi* named it the Labrador’s Land. 

In the ho[ie of finding a passage Cabot [iroceecled northward 
along the coast. As he advan(t*(l, the cold became more intense 
and (he icebergs thicker and larger. It was al.^o noticed that the 
land lr(*n(Ie(l eastward. On June ii, in lat. 67” 40' the crews 
mutinied, and refu.sed to [iroceed farther in that direction. Cabot 
bad no alternative but to jiut his ships about. Rounding C'ape 
Larewc*!!, he explored the southern coast of Greenland and then 
m.idc* his way a certain distance up the wc'st coast. Here again 
his [irogress was chcLkecl by i(eb(*rgs, whereupon a course wa.s 
set towards (he west. C'rossing Davis strait, Cabot reached our 
modern Baffin Land in 66’. Judging this to be the Asiatic main¬ 
land. he set off southward in search of Ciiiangu. South of Hudson 
strait a little bartering wms done v;ith the Indians, but these could 
offer nothing in exchange but furs. Our strait of Belle Isle was 
mistaken for an ordinary bay, and Newfoundland was regarded 
by Cabot as (he main shore itself. Rounding Ca[)c* Race, he 
visited the region ex[)lon*(i before and then follow(*(l the coast 
as far south as (he 48th [larallel, when the absence of all signs 
of eastern civilization and the low state of his stores forced him 
to abandon all ho[ic of reaching Cipangu on this voyage. Ac¬ 
cordingly, a cour.se was set for England, where they arrived 
safi-ly late in the autumn of 141)8. Not long after his return 
John Cabot died. 

His son, Skhastian Cahot (r. 1476-1557), is not independently 
heard of until May 1512, when he was paid 20 .shillings “for mak¬ 
ing a carde of Gascoigne and Guyenne,” whither he accompanied 
the English army sent that year by Henry \'IIL to aid his father- 
in-law Ferdinand of Aragon against the French. Sebastian was 
questioned about the Newfimndland coast by Ferdinand's coun¬ 
cillors. and as a result was a[)[)ointcd a captain in the navy at a 
salary of 50.000 maravedis a year. Preparations were made for 
him to set sail in March 1516; but (he death of the king in 
January of that year put an end to the undertaking. His services 
were retained by Charles V., and on Feb. 5, 1518, Cabot W'as 
named Pilot Major and official examiner of pilots. 
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In the winter of 1520-21 Sebastian Cabot returned to England, 
and while there was ottered by W'olscy the command of five 
vessels which Henry VJIl. intended to despatch to Newfound¬ 
land. Beinm' reproached by a fellow Venetian with having done 
nothing for his own country, Cabot refused, and on reaching 
Spain secretly negotiated with the Council of Ten at Venice. On 
March 4, 1525 he was appointed commander of an exijedition 
fitted out at Seville, ‘ to discover the Moluccas, Tarsis, Ophir, 
Cipango and Cathay.” 

The three vessels set sail in April, and by June were off the 
coast of Brazil and on their way to the Straits of Magellan. Near 
the La Plata river Cabot fourul three Spaniards who had formed 
part of the De Solis e.xpedition of 1515. These men gave such 
glowing accounts of the riches of the country that Cabot was 
induced to forego the search for Tarsis and CH)hir and to enter 
the La J’lata, which was reached in Eeb. 1527. On reaching Seville 
in Aug. 1530, Cabot was condemned to four years’ banishment 
10 Oran in Africa, but in June 1533 he was once more reinstated 
in his former post of Pilot Major, which he continued to fill until 
he again removed to England. 

As early as 1538 Cabot tried to obtain employment under 
Henry VHL, and it is possible he was the Sevillian pilot who 
was brought to London by the king in 1541. Soon after the ac¬ 
cession of Edward VI., however, his friends induced the Privy 
Council (o advance money for his removal to England, and on 
Jan. 5, 1549 the king granted him a pension of i166.13s.4d. 
Two applications from Spain (in 1550 and 1553), for his re¬ 
patriation were refused, the first by the privy council and the 
second by Queen Mary herself. 

On June 26, 1550 Cabot received i2oo ‘"by waie of the kinges 
Majesties rewardc,” but it is not dear whether this was for his 
services in putting down the privileges of the German Merchants 
of the Steelyard or for founding the company of Merchant Ad¬ 
venturers incorporated on Dec. iS, 1551. Of this company Cabot 
was made governor for life. Three ships were sent out in May 
1553 to search for a passage to the East ])y the north-cast. Two 
of the vessels were caught in the ice near Arzina and the crews 
frozen to death. Chancellor’s vessel alone reached the White 
Sea, whence her captain made his way overland to Moscow. He 
returned to England in the summer of 1554 and was the means 
of ojiening up a very considerable trade with Russia. Ves.sels 
were again despatched to Russia in 1555 and 1556. On the arrival 
of King Philip 11. in England Cabot’s pension was stopjx'd on 
May 26, 1557, but three days later Mary had it renewed. The 
date of Cal)Ot’s death has not been definitely discovered. It is 
supposed that he died within the year. 

Bibmookai’IIY.-—II. Harrissc, Jvivi et Sebastian Cabot, vol. i. of 
Recucil dr I'cyages (1882) ; John Cabot and Sebastian his son (1896) ; 
C. R. Markham in Geoy,raphh:al Journal (1897) ; l'rocfedin}>s oj 
the Royal Society of Canada, vol. iii. (1897); G. P. Winslnp, Cabot 
Bibliography, with an Introductory Essay on the Careers of the 
Cabots (]9<^) ; H. P. BiKUar, “The Voyages of the Cabots,” in Revue. 
Hispaniqtie, vol. x. (1903) ; J. E. Olson an<l E. G. Bourne cds., The 
Northmen, Columbus and Cabot, o.Sy-jyo^ (1906) ; and A, P. Newton, 
“An Early Grant to .Sebastian Cabot,” English Hist. Rev., vol. xxxvii., 
p. 5t>4-.Sh.5 (1922). 

CABOTAGE, the I'rcnch term for coasting-trade, a coast- 
pilotage. It is probalily derived from cabot, a small boat, with 
which the name Cabot may be connected; the conjecture that 
the word comes from cabo, the Spanish for cape, and means 
“sailing from cape to cape,” has little foundation. 

CABRA, a town of southern Spain, in the province of Cor¬ 
dova, 28 mi. S.E. of Cordova, on the Jacn-Malaga railway. It is 
built on the river Cabra in the fertile valley between the Sierra 
de Cabra and the Sierra de Montilla. Pop. (1940) 15.172 (mun., 
20,779). Cabra has a ruined Moorish castle and a parish church 
which was originally a mosque, and later a cathedral, when for 
several centuries Cabra was an episcopal sec. There are marble 
quarries near the town, which makes bricks and pottery, coarse 
cloth and felt, and is the market for local grain, wine, olive oil 
and fruit. Cabra (Roman Baebro or Aegabro) was delivered from 
the Moors by Ferdinand 111 of Castile in 1244 and entrusted to 
the Order of Calatrava. Recaptured by the Muslims in 1331, it 
was finally reunited to Christian Spain a century later. 
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CABRERA, RAMON (iSob-iS;;), Carlist general, was 
born at 'i’orlo.s'i, province of 'Parragona, Spain, on Dec . 27. 1806. 
He took minor orders, but the bishop refused to ordain him as a 
priest, telling him that the army, not the church, was his vocation. 
Cabrera took part in Carlist conspiracies on the dt'ath of l erdi- 
nand VH. The authorities exiled him. abd he absconded to Morelia 
to join the forces of the pretender Don Carlos. In a very short 
time he ro.se by sheer daring, fanaticism and ferocity to thi' front 
rank among the Carlist chiefs who leil the bands of l)on Carlos in 
Catalonia. Aragon and X'alencia. He was many times wuiiiideil in 
the brilliant tights in which he again and again deteated the gen¬ 
erals of Queen Isabella. He sullied his victories by acts of cruelty, 
shooting prisoners of war whose lives he had promised to sjiare, 
and not respecting the lives and property of non-coml>atants. The 
queen’s generals seized his mother as a hostage, whereupon Cabrera 
.shot sev’eral mayors and oditers. Gen. Nogueras unfortunately 
caused the mother of Cabrera to be shot, and the Carlist leader 
then started upon a policy of rejirisals so merciless that the people 
nicknamed him “The Tiger of the Maeztrazgo” lb* shot 1,110 
prisoners of war, 100 officers, and many ci\'ilians. including the 
wives of four leading Lsabellinos, to lueiige his mother. When 
Marshal Espartero induced the Carlists of tht‘ norlh-wccstcrn prov¬ 
inces, with Maroto at their head, to submit in accordance with 
the Convention of \’ergara, which staured the recognition of the 
rank and titles of 1,000 Carlist otlieers, Cabrera held out in Central 
Spain for nearly a year. Marshals Espartero and O’Donnell, with 
the bulk of the Isabellino armies, had to conduct a long and bloody 
campaign against Cabrera liefore they succeeded in driving him 
into French territory in July 1840. The government of Louis 
Philippe incarcerated him for some months and then allowed him 
to go to England, where he quarrelled witli the jiretender, di.sap- 
proving of his abdicat ion in favour of the count of Montemolin In 
1848 Cabrera reapjieared in the mountains of Catalonia at the 
head of Carlist bands. These were soon dispersed anti he again 
lied to France. He did not take a very active part in the sul>se- 
quent ri.sings of the Carlists, who, however, continued to consult 
him. In March 1875 Cabrera presented to Don (’arlos a mani¬ 
festo in whiih he called upon the adherents of the pretender to 
follow his own example and submit to the restored monarchy of 
Aiphonso XII. Cabrera, who was ever afterwards regarded with 
contempt and execration by the Carlisl.s, died in London on May 
24. 1877. 

CABRILLO NATIONAL MONUMENT, a tract of i ac 
in the southern part of California, U.S.A., set. apart as a Govern¬ 
ment reservation in 1913. It was at or near this [)oin( that Juan 
Rodriguez Cabrillo first .saw the (California mainland on Sept. 28, 
1542. The reservation is administered by the War Dejiart- 
ment. 

CABRIOLET, originally, a name given by the EnRlish to a 
two-wheel, horse-drawn vehicle with a hood, for gentleman's driv¬ 
ing. In America, a name given to a horse-drawn vehicle with a 
coachman’s .seat over a panel framework (in distinction from a 
victoria which is similar, but of iron skeleton construction). It 
had a scat behind at a lower level with a collapsible leather hood 
and was a fashionable vehicle foe lariics. Sec Cab. 

CA’ CANNY. Ca’ canny (or “Go canny”) is by origin a 
Scottish phrase meaning to go lautiously, or warily, or, liy a slight 
change of meaning, to go slow. Thus, in John Gaft’s The Provost, 
we read “We maun ca’ canny many a day yet before we think 
of dignities,” and, in the same writer’s The Pintail, “But, Charlie 
and Bill, ca’ canny.” In modern times, the phra.se has acquired 
a special meaning in relation to industrial strife. I'o “ca’ canny” 
is to work slowly, in order to draw attention to a workshop 
grievance, or bring pressure to bear upon an empIoyiT. It appears 
to have been first used in this sen.se in a dispute at the Glasgow 
docks in 1889, when the dockers had struck for a ri.se in wages. 
Agricultural labourers were introduced as blacklegs, and the 
employers expressed themselves as highly satisliecl with their 
work. W’hen the dockers had to go hack on the old terms, their 
leader adjured them, since the blacklegs had given .sati.sfaction, 
to work like them, to ca’ canny. During the following years the 
phrase caught on, and a pamphlet recommending it as a policy 
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to trade unionists was published in i8o.v Later, the phrase was 
taken up by the Frent h Syndicalists, and identified by them with 
the less violent tornis oi sabotage ((j.v.). i^Sce E. Touget, Le 
Sabntafic In.dj ) 

Ca’ canny, as the term is used in threat Britain, is esstmtially 
an occasional practice It is not authorized by any important trade 
union, but is sometimes adopted spontaneously by a group of 
workers in some particular factory as a means of securing redress 
for a felt grievance. Thus, if the men think the management is 
unduly speeding u[) the jiace of work, they may make a concerted 
eliort to ‘ speed down’’; if (hey think piecework prices are too 
low they may deliberately restrict production in order to draw 
attention to their grievance, or they may ca’ canny temporarily 
because of .‘come <li.spute about the arrangement of work, work¬ 
shop disciriline, or the? like. The more deliberate kind of ca’ canny 
is sometimes known by the name ol the “stay-in strike,” in which 
the men, by a concerted arrangement, remain at work, but do as 
little a.s po-.,sil)le. A variant of tins is the* “working to rule” policy, 
found esiiecially on tlic railways, where the men sometimes, in 
furtherance of a grievance, tangle Uji the trafhc by strict obedience 
to all the rules laid down lor them, well knowing that these are 
not literally workable without entire disorganization. 

The term ca’ canny is also known in the United States, wdiere 
it has much the same sense as in (ireat Britain. It appears, how¬ 
ever, to be used more often in order to describe a systematic 
policy, whereas the occasional practice of “go slow” methods is, in 
America, commonly known as “striking on the job.” 

As an organized practice, ca’ canny is not very common. It 
occurs, apart from short-lived and purely spontaneous move¬ 
ments arising out of a particular workshop grievance, mainly where 
there' i^ a long-standing bad relationship between employers and 
workers. It ajipear.s to have lieen far commoner in France, during 
the Syndicalist activity before the World War, and to have 
been also wicle.spread in Italy. In Germany there is little sign 
of it, Save as an occasional method of (.xi)ressing a local grievance, 
it is important mainly as a part of the deliberate policy of revo¬ 
lutionary Syncliialism in France and Italy, and indu-strial unionism 
in the Fmglisli-speaking countries. 

Apart from industrial dispute.s, the name “ca’ canny” is some¬ 
times applied to a deliberate and systematic slowing down of the 
pace of production, either in order to make the work last longer, 
or to create a(ldilioii,d employment, or to c'Xpre.ss a general dis¬ 
satisfaction with the ecommiic system. While “going slow” may 
be justified as a purely temporary expedient for calling attention 
to a particular grievance, its systematic use is obvicmsly more 
likely, by int reasing the cost of [)ro(luclion, to create unemploy¬ 
ment than employment. (G. D. H. C.) 

CACCINI, GIULIO (i 55 S-i 6 r 5 ?), I lalian composer, also 
known as Giulio Romano, but to be distinguished from the 
painter of that name, wa.s born at Rome about 155S, and in 1578 
entered the service of the grand duke of Tuscany at Florence. 
He collaborated with J. Peri in the early attempts at musical 
drama which were the ancestors of modern opera (Dafnt;, 1504 . 
and Euridur, lOooG produced at hloreme by the circle of 
musicians and amateiir.s which met at (he houses of G. Bardi and 
Corsi. Fie also published in 1001 Le nuovc viusichc, a collection 
of songs which is of great impiorlanci' in the history of the art 
as one of the earliest essays in monodic music. He was a lyric 
compKiser rather than a dramatist like Peri, and the genuine 
beauty of his works makes them ac ceptable even to-day. 

cAceres, a province of western Spain, formcil in 1833 of 
districts taken from Estremadura. It is bounded on the north by 
Salamanca and Avila, on the cast by Toledo, on the south by 
Badajoz, and on (be west by Portugal. Pop. (1940) 5^,377; 
area. 7.705 sci.mi. ('acercs is the largest of the Spani.sh prov¬ 
inces, after Badajoz. and one of the most thinly peop.>led. It 
consists mainly of a broad, undulating plain, rising to the Sierra 
de Gata and Sierra de Greclos in the north, and to lower ranges 
in the south and south-east. .All the province, e.xcept a small area 
on the south-east, is drained by the river Tagus, which Hows 
through it from east to west, and is joined by several tributarms. 
notably the Alagbn and Tietar on the north and the Salor and 


Almonte on the south. The climate is tempierate except in 
summer, W'hen hot east w'inds prevail. Droughts arc common in 
many districts and forests are confined to the north, where the 
cork oak is important. Much of the pirovince is covered with 
thin pasture. The region north of the Tagus is more fertile than 
that to the south and produces fair crops of cereals, olives, peas 
and fruit, but agriculture everywhere i.s backward. As a stock- 
'breeding province Cacercs r-inks second only to Badajoz. It pios- 
scs.-,fs many pigs, sheep, and more goals than any other pirovince. 
It i.s famous for the wool, ham and red sausages, called embutidos, 
which it ex}X)rts. Its mineral wealth i.s small but it produces all 
the phosp)hales mined in Spain and small Cjuantities of zinc, lead 
and tin. Leather, coarse woollen and cork goods arc produced 
in many towns, but owing to the general [poverty, the scattered 
popjulation, the lack of good roads and the bac kwardnes.s of edu¬ 
cation, there is no real industrial development. The North 
Madrid-Lisbon railway which crosses the province from east to 
west is joined at Plasencia by a line from Salamanca and at Ar¬ 
royo by a branch through Caceres, the capital fpop. 1040, 
-•7,463), to Merida in Badajoz on the South Madrid-Lisbon line. 
I'rincipal towns, in addition to Cacercs (1940 pop. figures j; Va¬ 
lencia de Alcantara, 6,004; Trujillo, 5.771; and Alcamaru, 4,404, 
arc described in separate articles. Other towns are: Plasencia. 
15.002; Arroyo de la Luz, 10,228; Miajadas, 8.302; Logrosan, 
5,.so5; Garrovillas, 6,117, and Brozas, 5.786. The jirovince was 
occupied by Nationali.sts early in the civil war of 1936-39, (i)ee 
also Estremadura.) 

CACERES, capital of the Spanish province described aliove. 
about 14 mi. S. of the river Tagus, on a branch railway from 
Arroyo de Malparlida, on the North Madrid-Lisbon line, to 
Merida on the south line, Pnj). (1940) 27,463 (mun., 3(j.3o?b 
Caceres, built on an eminence on a low east-west ridge, consists 
of two towns, an old and a new. The old, uptier town, with its 
mediaeval palaces, turrets and massive walls, half Roman and half 
Arab, is dominated f)y (he lofty tower of the Gothic church of 
Sail Mateo. The once famous monastery and college of the Jesuits 
is now a hospital. S(ee{) steps lead down through four gates to the 
lower, modern town containing the law courts, town hall, schools 
and the palate of the bishops of Cbria (i'>op. 4,141'), a (own 
on the river Alagon. Caceres makes cork and leather goods, pot¬ 
tery and cloth, and exports grain, oil, live-stotk, wool, sausages 
and phosphates from (he neighbouring mines. Caceres, of Roman 
origin, probably occupies the site of “Norba Caesarina.” 
CACHALOT: see Sper.m-Whale. 

CACHAR or KACHAR, a district of British India, in the 
province of Assam. It occupies the upper basin of the Surma or 
Barak river, and is bounded on three sides by lofty hills. Its 
area is 3,862 sq.mi. Poimlation (1941) 641,181. It is divided nat¬ 
urally between the plain and hills. The scenery is beautiful, the 
hills generally rising steeply and being clothed with forests, while 
the plain is relieved of monotony b\' small isolated undulations and 
by its rich vegetation. The Surma is the chief river, and its prin- 
upal tributaries from the north are the Jiri and Jatinga, and from 
the south the Sonai and Dhalcswari. Several extcn.sive fens, 
notably that of Chatla, which become lakes in time of Hood, are 
characteristic of the ])lain. This is alluvial and bears heavy crops 
of rice, next to which in importance is tea. The industry con¬ 
nected with the latter crop employs large numbers; the tea gar¬ 
den population was 147,620 in 1931, when there were about 59,000 
ac. uncier tea, with an output of nearly 21 million pounds. An oil 
field at Badarpur is worked by the Burma Oil company ; over 
four and one-quarter million gallons of crude oil have been ex¬ 
tracted annually. Manufacturing industries are otherwise slight. 
Reserved forests extend over nearly 1.200 sq. miles. Filephants 
abound in the North Cachar hills. The Assam-Bcngal railway 
serves the district, including the headquarters town of Silchar. 
llie plain is the most thickly-populated part of the district; in the 
North Cachar hills the {xipulation is sparse (16 per sq. mile). The 
district takes its name from the former rulers of the Kachari tribe, 
who settled here early in the iSth century. Alrout the close of 
that century the Burmans threatened to expel the Kachari rajah 
and annex his territory; the British, however, intervened to pre- 
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vent this, and on the death of the last rajah without heir, in 1830. 
they obtained the territory under treaty. A separate principality, 
which had been established in the North Cachar hills earlier 
in th(? century by a serxant of the rajah, was taken over by the 
British in 1854, owing to the misconduct of its rulers. The south¬ 
ern part of the district was raided several times in the 19th cen¬ 
tury bv the turbulent Lushai. 

CACHE, a store or hiding place, generally a hole dug in the 
ground for concealing provisions, etc.; also (he goods so hidden. 
A series of caches is sometimes laid on long e.xpedi(ion.s, as in 
Arctic exploration, to provide stores for (he return journey. 

CACHIN, MARCEL (1869- ), French politician, one of 

the principal leaders of the French Communist party, was born at 
J’aimpol, Brillany, and adopted teadiing as a profession. He 
was a master in a Bordcavix lycee when he joined (he Socialist 
movement. His part}’, thanks to common action between (he re¬ 
actionaries and the socialists against the moderate reimblicans. 
captured the municipal government of the city, and Cachin was 
nominated adjoint to the ma^'or. Later, he settled in Paris, and 
was elected to the municipal council of tlie city. Iti May 1914 he 
lu'came one of the dei)uties for J'atis in the (hamber, in whitli he 
.sat continuously from that titne forward. For many years he was 
one of the most moderate members of the Socialist group, and 
during World War 1 showed a patriotic spirit. In Dec. 1918 he 
accompanied Poincarci and Clemeineau to Metz and Stra.sbourg. 
But shortly his altitude underwent a sudden change. Having be¬ 
come director of the paper Hnnianit^, he w'ent to Moscow, and 
became a convert to Bolshevism. He is the priruipal leader in 
the chaml)er of the (.'ommunist parly. In 19..'7 he wa.s condemned 
to some months’ imprisonment for inciting soldiers and sailors to 
revolt, and w'as incarcerated in the Sante prison with other dei>uties 
and Communist agitators sentenced for similar offenses. ( P. B.) 

CACHOEIRA, an inland commercial centre of (he stale of j 
Baia, Brazil. It lies on the Paraguassu riv(*r, a short distance from 
its mouth at the head of the Baia de Todos os Santos, from which 
the state of Baia takes its name. Population of the muttietpio of 
Cachoeira (1940) ^7,063. The products of the countryside are 
rice, cereals and tobacco. The town has a meat-preserving plant, 
cotton and cigar factories and potteries. It is reached by steamer 
from Salvador, about 48 mi. distant. It is the terminus of a short 
railway (28 mi.) north to Fcira de Santana, and from Sao Felix, 
opposite Cachoeira across the Paraguassu river, another railway 
runs west to Itaete and Conterulas, both lines portions of the 
Baia Central railway system. 

CACIQUE, name used by the Spaniards at the time of the 
discovery of America for a native chief or ruler. It is also ap¬ 
plied to several species of birds of the genus Cassiem, of the 
family Icteridac, living in the tropical parts of the Americas (.vee 
k'TF.KUS). 

CACODYL, a colourless liquid which is spontaneously inflam¬ 
mable in air, has an intolerable smell and belong.s to the groufj of 
organo-arsenical compounds (srr Arsenic; Ori^anic Derivatives). 

CACTUS. This word, applied by the ancient Creeks to .some 
prickly plant, wa.s adoplcil by Linnaeus as the name of a group of 
curious succulent or fleshy-stemmed plants, most of them prickly 
and leafless, some of which produce beautiful flowers, and are now 
popular in gardens. As applied by Linnaeus, the name Cactus is 
almost conterminous with what is now the family Cactaccae. 

The cacti may be described in general terms as plants having a 
woody axis, or skeleton, overlaid with thick masses of cellular 
tissue forming the fleshy stems. These are extremely various in 
character and form, being globose, cylindrical, columnar or flat¬ 
tened into leafy expansions of (hick joint-like divisions, the sur¬ 
face being either ribbed like a melon, or developed into nipple-like 
protuberances, or variously angukir, or smooth, but in the greater 
number of .species furnished copiously with tufts of stiff, shar]) 
spines, some of which are very horny and robust. These tufts 
show the position of buds, of which, however, comparatively few 
are developed. The leaves, if present, are generally much reduced. 
In Pereskia, however, the stems are less succulent, and the leaves, 
though fle.shy, are developed in the usual form. The flowers arc 
frequently large and showy, and are often attractive from their 


high colouring. In one group, rei)rc.senied by Cercu.s and related 
genera, they consist of a tube, elongated, on the outer surface of 
which, towards the base, are developed small and at l\rs( iiuon- 
spifuous scales, which gradually increase in size upwards .itid at 
length become crowded. numert)us and j)elaloi.i, foiming .1 funnel- 
shaped blossom, the beautv of which i.^ much enhaiui-d by the 
multitude of conspicuous stamens wliiih with the pistil occupy 
the centre. In another group, represented by Cpunda. the lh)wers 
are rotate; (he long tube i.s replaced by a wrv .short one. At 



FlO. 1.—CACTUS FENCES IN SOUTHERN MEXICO 


the base of the tube, in both group.s, (he ovary diwelops into a 
fle.shy (often edible) fruit, that produced by (he oinuitias lieing 
known as the prickly pear or Indian fig. 

(lenera with long-tubed flowers include Echhiocactus, Eclii- 
nopsis, Cereus, Epiphylliim, Cephalocercus and many others, while 
those with short-tubed (lowers are Rl/ipsali.<!, Opuntia. Pereskia 
and .several of minor imporlaiHe. The Cactaceae is essentially 



Fig. 2.—PRICKLY PEAR CACTUS (OPUNTIA) 

The Illustration shows the flattened branch of swollen stem which stores up 
water and spiny loaves which reduce transpiration 


a family characteristic of the arid and semiarid parts of Amer¬ 
ica. where it is very highly developed lioth in genera and in 
.species. The only representatives native of the old world are a 
few species of Rhipsalis occurring in east Africa. Madagascar, 
and Ceylon. However, various American sjK'cies of Opuntia and 
other genera were introduced into the Medilerraneaii region short¬ 
ly after the discovery of America, where some of them, e.specially 
species of Opuntia, soon became widefly naturalized. Later this 
also happened in India, the Malayan region, and Australia. 
They mostly affect the hot, dry regions of tropical America, the 
aridity of which they are enabled to withstand in con.scquence of 
the thickness of their cuticle and the fewness and “sunk” condi- 
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tio/i of {he stomata with whirh they arc furnished. The thick 
llcshy stems and t»ramhes contain a store of water. The succulent 
fruits of some kinds are not only e(lil)le hut agreeable, and in 
fevers are freel>- a<]ministered as a coolin^' drink. The S[)anish- 
Americans plant the opuntias and others around their houses, 
wliere they serve as im[;enefralde femes. 

C'a(TU.s (Tir. r i, the penus of melon-thistle or Turk’s cap 
calluses, contains about iS species, wliii h are found in the West 
Indies, MisKiio, Venezuela and Colombia. The typical .si)ecies, 
Ciirtus mrltx'tK fits, of Jamaic a, forms a succ ulent mass of ovoid 
form, from i to a ft. hiph, the surfaie flivided into numerous 
furrows like tlie ribs of a melon, with projectinp anples, which are 
set with a repular series of stellati-d spine.s—eaih bundle consi.st- 
inp of about fiN e larper spines, at (omp.mied by smaller but sharp 
bristles--and the top of the pi,ant beinp surmounted by a cylin¬ 
drical (Town 3 to 5 in. hiph, (onii»<».sed of reddish-brown, needle¬ 
like bristles, i losely j)a(ked with cottony wool. At the summit of 
this crown the' small ro-y-pink (lowers are produced, half pro- 
Irudinp from the ma.ss of wool, and these are succeeded by small 
red or [jink, elonpaled berries. Thc-se ])lan(s usually prow in 
rocky [dates with little or no e,irlh to su[)t)ort lliem. The fruit of 
this and related s[)ecic‘.s, wlm h lias an acid llavour, is eaten in the 
West Indices. 7’he prou|) is (list inpuished by the distinc t ccphalium 
or (rown which bears the flowers. Disoractia;, redated pc-nus, 
consists of abcjuf 7 s[)L'cies nalivi.' to brazil and barapuay. 

Fa'iifNocAi'TUS (hp. 3) is the penus bearinp the [jopular name 
of hedpeliop c aiius. It comprises nine s[»eiies, luitive of the south¬ 
western United Stales vind Ale.x- 
ico. 'I'hi'y luive the fle.shy stems 
charai (eristic of (he family, thes(‘ 
beinp either plobose, oblonp or 
(ylindric al, and ribbed as in 
iirtKs, and armed with s'iff 
shar[) sj)ines, set in little woolly 
(ijsiiions o(»ui)> inp (he [)la(e ol 
the buds. 'I’he llowers, [iiodiiied 
near the ti)|) of the [ilaiil, an* 
larpe and show\', yt'llow and ro.a' 
beinp llu' [ireviiilinp (olours. 

Tln‘\' are sin ceeded b.\' suuulent 
fruits, \chi(h are twserlrd, and 
seals', ill which res[)e(ts (his 
penus diflets from Mi hu m tns 
which has the Iriiits [lartly im¬ 
mersed and smooth. One of (he 
most ini crest inp s[)ec ie.s is Ji 
in whiih there are .)o to 
50 ridpes, on which the buds and 
clusters of Spines are sunk at in¬ 
tervals, the apprepate number of the sftines havinp becui com[>utcd 
at 50,000 on one* plant. There are :r; related pencra. 

Ui.Ki rs — T'liis penus liears the common name of torch thistle. 
It comprises about -5 siKcies, larpelv i\Iexican but scattered 
throupli South America and the West Indies. The stems are 
columnar or elonp.iled, some of the latter crc-e[)inp on (he pround. 
There art* mane- related periera. Sapuaro (Crnus ^i^avtius or 
larpest of all cacti, is a native of hot, arid, 
desert repioiis of tlu' southwestern U S , prowinp in rocky valh'vs 
and on mountain sides. 'I'he stem.-; prow to a heipht of 70 ft. 
and liaxe a diameter of :• ft. often uni)ranched, but som<‘(imes 
furnished with brandies wliicli prow out at ripht an,pies from the 
main stem, and then curve upwards and continue (hear prowth 
parallel to it; these stems have from 12 to 20 ribs, on which, near 
(he to[)‘at Intervals of about an inch, arc the buds with their thick, 
yellow cushions, from which issue five or six larpe and numerou.s 
smaller spines. The fruits, which are preen oval bodies from 2 to 
3 in. lonp, contain a crim.son [)ulp from which the Indians [jreparc 
an excellent [ireservc; they also use the ri[>e fruit as food, pathcr- 
inp it witli a forked stick attached to a lonp [>ole. Relatives of 
Cm us include scmie of our most intere.stinp and bc'autiful hot¬ 
house [)lants. FA'hinncercus pi'Cilnuius [>rocluces a [>ur]ilish fniit 
rcsemlilinp a pooseberry, which is ver>- pood catinp; and the fleshy 



PLANT. THE FLOWERS OF THIS PLANT ARE 6 IN. OR MORE IN DIAMETER 

I [)ar( of the stem ibsedf is eaten as a vcpetable after reniovinp the 
s[)ines. 'I'lic climbinp night-bloorninp cacti are included in the 
genera Ilyloccrcits, Scloihurciis and others, many bearinp very 
larpe llowers. 

KnrpHVLLrM and ruvf.Loc.ACTfS (tip. 4), (he leaf caclu;^, com- 
[irises 17 s|)e(ics, found in Mexiio and Central and tro[)iral South 
America. 'I'hey differ from all the forms already noticed in beinp 
epi|)hytal in habit, and in havinp the branches compressed and 
dilated .so as to resemlde liiick lleshy leaves, with a strong median 
flxi.s and woody base. The margins of the.se leaf-like branches are 
crenately notched, the notches representing Inids, and from these 
crenalurccs the larpe llowers are [iroduccd. As cultivated plants 
these are among the most, ornamental of the family, being of 
easy culture, free blooming and showy, the colour of the flowers 
ranpinp from ro.se-pink to creamy 
w'liite. Relatives of EpipJtyllum 
com [lose 8 other genera. 

Opi’.n’Tia (fig. 2), tile [irickly 
[lear or Indian cactus, i.s a larpe 
group, com|)risinp some 250 spe¬ 
cies, or more, found in North 
.\merica, the West Indies tincl 
South America, extending as far 
as Chile. Some have been intro¬ 
duced into Australia with disas¬ 
trous effects, since they overran 
large tracts of country; this situ¬ 
ation was remedied by (he intro- 
ciuciiori of certain insects and 
cactus (li.sea.ses from America that destroy the plants. They arc 
lleshy shrubs with rounded, woody stems and numerous succulent 
branches, composed in most of the specie's of separate joints or 
[larts, which are often much compressed, elliptic or suborbicular, 
clotted over in spiral lines with small, fleshy, caducous leaves, in 
the axils of winch are the areoles or tufts of barbed or hooked 
bristles, usually accom[)anied by spines. The flowers are mostly 
yellow or reddish yellow', and are succeeded by [X'ar-sha[X'd or 
epp-shaiH'd fruits, having a broad scar at the (op, mostly furnished 
on their soft, fleshy rind witli tufts of small bristles. The sweet, 
juicy fruits of several species are much eaten under the name of 
prickly [x-ars, and the.se are cultivated for their fruit in Southern 
Euro|)e, the Canaries and northern Africa. 

The cochineal {q.v.) insect is nurtured on the allied Nopdea 
cocciru'Uifrra and sometimes also on s[)ccics of Opwitia. Planta¬ 
tions, called nopaleries, are established for rearing this insect, 
Coccus cacti, and these often contain as many as 50,000 plants. 
Relatives of Opuntia form 6 other gtmera. Pereskia differs from 
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1. SrtQunro CCerriis f;if;.intrus or C.irnoKipn f,<K.antPn). largest of the 
r.ii ti, varying in height from 10 to 50 ft. Native to Arizona, southeastern 
California and northern Mexico. 2. Cholla cactus (Opuntia jmhncala), 
Colorado to Texas and central Mexico. The heigtit is usually between 
9 and 12 ft. 3, Kchmocerpus coccinpus: Colorado to New Mexico 
and Arizona, It is olobose, with individc.d plants from 8 to 12 in. in 


diameter. 4. Teddy licar cactus COpiintia hii;clnvii): Arizona to Cnll- 
fornia anti Sonora, Mexico: 4 to 6 ft. high. 5 . Barrel cactus C h.chino- 
cactus criisonii) of central Mexico. If ranges in diameter from 2 to 4' ^ ft. 
6- Opuntia phaeacantha; Texas to Arizona and (;hihunhiia. Mexico. Only 
6 to 15 in. high, the plant is prostrate and firrrns clomps 2 to 10 it. 
in di.-mie.ter. 7. Opuntia linnuilorini', : Texas: 3 to 4 ft, high 
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the rest in havinp woody stems and Icaf-bearinp branches, the 
leaves being somewhat fleshy, but otherwise of the ordinary lami¬ 
nate character. One species, the Barbadoes gooseberry, climbs 
like the blackberry (Rnbus) by recurved thorns; the others are 
spiny shrubs. The flowers are subpaniculatc, white or yellowish. 
They arc frequently used as a stock on which to graft other 
cacti. There arc about iq species, mainly Mexican; P. ciibntsis 
is a peculiar little tree of eastern Cuba. 

For a conservative treatment of the genera sre F. Vaiipcl CacUi- 
ccac; EnKler and Prantl, Du- Natiirliclun Pflanzrnjamilien, ed. 2, 
2T;5Q4-f)5i, fig. 271-288 ('1925); and for a general consideration of 
the entire family. N. W. Britton and J. N. Rose, The Caciaceae, 4 vol., 
('ariu‘Kio Institution Publication 248 (tqio-2;D. 

CAD ALSO VAZQUEZ, JOSE (1741-1782), Spanish 
author, born at Cadiz, entered the army and rose to the rank 
of colonel. He was killed at (he siege of Gil)raltar. Cadalso was 
educated in Paris, travelled widely in his youth, and spread the 
knowledge of French and English literature in Spain. His first 
published work was a rhymed tragedy, Don Sancho Garcia, Comic 
dc L\Lstilla (1771), constructed on French classical lines. His 
Prudlios d la Violcta (1772) is a iiro.se satire on superficial knowd- 
edge. In 1773 appeared a volume of miscellaneous poems, Ocios 
dc mi juventud, and alter his death there was found among his 
mss. a series of fictitious letters in the style of the Lettres Per- 
suites, which were issued in 17(^3 under the title .of Carlas mar- 
ruecas. His collected works appeareti at Madrid in 1821, and have 
bt.’en supplemented by the Obras iueditas (I’aris, 1894) published 
by R. I'oukhe-Delbosc. 

CADAMOSTO or CA DA MOSTO, ALVISE (143::- 

1477), a Venetian explorer, navigator and writer, celebrated for 
his voyages in the Portuguese service to West Africa. In 1454 he 
sailed from Wmice for Flanders and being detained by contrary 
winds oft Cape St. \'incent, was enlisted by I’rincc Henry the 
Navigator timong hi.s ex'iilorers, and given command of an ex¬ 
pedition which sailed (on March 22, 1455) for the south. He 
wrote an account, of his voyage, El libro dc la prima navit^azionc 
per I'occano a Ic terre dc Nii^ri, jiriiiled in 1507. Visiting the 
Madeira group and the Canary i.slands, and coasting the West 
Sahara, he arrived at the Senegal, whose lower course had already, 
as he tells us. been exjjlured by the Portuguese 6oni. up. The negro 
lands and tribes south of the Senegal, and e.specially the country 
and [leoplc of Budornel, a friendly chief reigning about 50m. be¬ 
yond the ri\’er, arc next dealt with, and Cadamosto thence pro¬ 
ceeded towards the Gambia, which he ascended some distance, but 
he found the natives cxirerncly ho.stile, and so returned direct to 
Portugal. Throughout his account he provides a wealth of inter¬ 
esting detail about the tribes he met, their customs and their 
trade. Cadamosto expressly refers to the chart he kept of this 
voyage. At the mouth of the Gam!)ia he records an observation 
of the “Southern Chariot" (Southern Cross). Next year (1456) 
he went out again under the patronage of Prince Henry. Doub¬ 
ling Cape Blanco he was driven out to sea by contrary winds, 
and thus made the first known disiovery of the Cape Verde 
islands. Having explored Boavista.and Santiago, and found them 
uninhabited, he returned to the African mainland, and pushed 
on to the Gambia, Rio Grande and Geba. Returning thence to 
Portugal, he seems to have remained there till 1463, when he re¬ 
appeared at Venice. 

Besides the accounts of his two voyages, Cadamosto left a narrative 
of Bi'clro de Cinlra’s explorations in 1461 (or 1462) lo Sierra Leone 
and be\'ond Cape Mesurudo to El Mina and (he Gold Coast; all 
these relations first appeared in the 1507 Vicenza Collection of 
Voyages and Travels (the Paesi novamente relrovali et novo 
mondo da Albcrico Vesputio Florcntino) ; they have frequently since 
been reprinted and translated (c.g., llal. text in 1508, 1512, 1519, 
*521, 1550 (Ramusio), etc. See also C. Schefer, Relation des voyages 
. . . dc Ca‘ da Mosto (1895) ; R. II. Major, Henry the Navigator 
(1868), pp. 246-287; C. R. Beazlcy, Henry the. Navigator (1895), 
pp. 261-288, and Dawn oj Modern Geography (3 vols., 1897-1906); 
VuU? Oldham, Discovery of the. Cape Verde Islands (1892), especially 
pp. 4 - 15 - 

CADASTRE, a register of the real property of a country, 
with details of the area, the owners, and the value. A “cadastral 
survey" is properly, therefore, one which giv’es such information 
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as the Domesday Book, but the term is sometimes used loosely 
of the Ordnance Survey of the British Isles, which is on sufficient¬ 
ly large a scale to give the area of every field or piece of ground. 

CADBURY, GEORGE( 1839-19:2), British manufacturer 
and philanthropist, was born Sept. kj. 1S30 at Edgbaston. liir- 
mingham, of (Quaker parents, and was brought up a member of 
the Society of Friends. In 1861, when he succeeded to his father's 
business, it gave em[)loyment to 1: workers only, but under the 
ni.anagemenl of himself and his lirother Richard (iS;5-9(;) it 
deveKiped rapidly, and in 1879 he founded for the eniployee.s the 
garden village of Bournvillc, wRich .served as a model for othiu' 
social ventures of this kind. Fie became cinVf proprietor of 
T/ic Daily News (London) in i()oi, and his family acquired an 
interest in The Star (London) in 1909. 

Cadbury died Oct. 24, 1922. Ace N. G. Gardiner Lijc of George 
Cadbury (1923). 

CADDIS FLY and CADDIS WORM, the name given to 
a group of insects of mothlike appearance, of the order tiamed 
Tri(hoptcra (t/.f.) in allusion to the hairy covering of the body 
and wings. Caddis flies occur in the neighbourhood of fresh wattT 
in which they lay their eggs, and their larvae (caddis worms) 
are aquatic. These larvae provide themselves with shelters 
(caddis cases) made of particles of sand, stitks. leaves, etc., held 
together with silk which is secreted by the insects for that ijur- 
po.se. Thus concealed they crawl about seeking their food. Before 
fiupation, the larva closes the orifice of the case against inlruders, 
and the pupa when mature, after biting its way out, rises to the 
surface of the water for the emergence of the perfect insect. 

Where abundant, the larvae may be an important item in the 
diet of trout and other fishes. 

CADDO. A tribe, a confederacy and a sfoik of American In¬ 
dians west of the Mi.ssi.ssiiipi river are known by this name. The 
Caddoan slock occupied three territories. The largest, that of the 
Caddo or Hasinai confederacy and their kinsmen, embraced most 
of the drtiiiiagc of Red River jilus adjacent streams, in LouisiLina, 
vXrkansas, Oklahoma and Texas. The second, in Kansas and Ne- 
l.iraska, and the third, on the Missouri in the Dakota.s, held re¬ 
spectively the Paw'tiee and /Xrikara {(j.v.). The survixing tribes or 
bands of the first division are the Caddo, Wichita, Kichai, Tawa- 
koni, Waco, reduced to less than 1,000 all told. 'Fribi'S now extinct 
or merged were the Anadarko, Hainai, Nacogdoches, Natchitoches, 
Yatasi. The Caddoan groups were agricultural and lived in vil¬ 
lages of thatched houses. In general customs they were interme¬ 
diate between the settled tribes of the lower Missi.s.sip[)i and Gulf 
states and the moving bison hunters of the Plains. They became 
known to the Siianiarcis and French in the. 17lh century, and the 
usual reduction in numbers soon followed contacts. 

CADE, JOHN (d 1 430), commonly called Jack Cadk, cap¬ 
tain of Kent and leader of the rising of 1430, may hav’c been an 
lri.shman by birth, but details of his early life are scanty. After 
his death the Government asserted that he had livetl in .Sussex, 
had had to flee after murdering a woman, that he had served 
in the French wars and settled in Kent uhder the false name of 
-Aylmer or 2\yle.sniere. How much, if any of this can be believ'cd, 
is unknown. Cade him.sclf claimed the name Mortimer; he was 
a man of some landed property and importance, an<l may quite 
possibly have been a distant or illegitimate relation of the duke of 
^'ork. The men of Kent, when they rose in rebellion in May 1450, 
selected him as their leader, and under his skilled direction 
marched from Ashford to Blackheath, retreated, ilefeated the 
king’s supporters at Sevenoaks (June 18) and returned victor¬ 
iously to London, which they entered on July 3. At this time 
Cade was at the height of his fortunes: hi.s army was estimated 
at 40,000 men, and was certainly superior to the royal forces, and 
the city was favourable to his complaint of maladministration, 
waste, corruption, and oppression, and his oppo.sition to the 
Statute of Labourers. Cade executed Lord Say-and-Sele and Wil¬ 
liam Crowmer, sheriff of Kent; but his attempt to exact forced 
contributions led to the city gates being closed against him on the 
withdrawal of his army to Southwark (July 5). The Government 
now offered concessions and pardons, through the intermediary of 
Chancellor Kemp, which the Kentishmen accepted, and dispersed. 
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C';i<lc'.s pardon was in I he name of Moriirner; it was consequently 
declared invalid, and Cade himself was hunted down with his rC' 
inaining followers t^y Alexander Iden, the new sheriff of Kent, 
and killed near Ifeathheld ‘July 1.). Actb were afterwards is¬ 
sued at tainting him and annulhriK all measures taken during his 
short predoininaiK(! 

HiiM.KieuAiMfv Rolxrt I'abyan, '! he AVee ChronUlcs of England 
and Eramr (edil, by II. Idli.s, iSii); William of Worcester, Annahs 
mum Atnduarum (edit, by j. St« vcnsun. JSO4) ; An linyU\h Chronirlr 
of thr Rnyn\ ,»/ Rif hard /I, /I<iirv /I', Ilrnry T. and JIrnry VI 
(edit bv J. S i);ivies ; lli'.lnriail Collrrlions of a Cilhrn of 

London (edit l.v J. Cairdri<r, 1^70); Thrff Fifleenth Crntury 
Chmtiiflrs, (edit, by J. (iairrliier, iH.Ho), C. Kriebn, The Euylish 
Rtuny of 14^,0 (Strasbuurtc, , J. (hordner, Introduf tion to tlie 

I'aston Lrttrrs (ii)0.\); J. Clayton, 7 he True Story of Jack Cadi 

(1 non)• 

CADENABBIA, a \ illae:i- of l.omliardy, Italy, in the province 
of Como, J 5m. N'.X K. by steamer troin Como, on the west shore 
of the lake of Como, and a favourite stirinK and autumn resort. 
I’op ( H).V)) 34^. I'he \'illa Carlot'ta, formerly the property of the 
duke of .Sa.ve Memmy;c;n, now belonc'inr' to the Itali.in Govern- 
nient, cont.uns marble relief.s bv riiorwaldsen, repie-sentinj^ (he 
Iriuniph of Alexandc.r, and sbiluces by Cano\a. 

CADENCE, ;i fallmk^ or .sinkin;^, especi.ally as applied P; 
rhylhmital or mu-sie,il soiitids, as in the "fall of the voice in 
.s|>eakinK, the rhythm or measure of verses, song or dance. In 
music, the word i.^ used ol (he c losiiig chords of a musical phra>e, 
which sui teed one another in such a way as to produce, first a 
sense of expet fat ion or .Mjsja.m.se, and I hen an impression of final- 
ily. "Cadenza," the Itali.in lorm of the .same word, is used of a 
free tlouri-h in a \(ual or insirmnental coinpobitiou, introduced 
im/nedialely before lh(‘ (lost' of a movement or at the end of the 
piece. The object is to display the performc*r’s technique, or to 
prevent loo abrupt a contrast i)elw'een two movements. Cadenzas 
were fcirmetly left to tlu' improc isation of the performer, but 
nowadays usually arc writ ten by the composer, or by some fanunis 
execut.’uit like' Joseph Joachim who wrote' the caden/a in Ifrahms's 
violin toiKcrlo 

CADER IDRIS ("the chair of Idris’), oiu' of the highest 
nuumlains in North Wales, r,inking next to Snowdon in popular 
favour ll stands south of Dolgelley and tlu; Mawddach estuary, 
in Merionethshire', d'he maiti cure is formed by a bare ridge some 
8m. long, lulrninaling in l’c'n-y-(,iader (j.(4J7ft.) and sharply de* 
fined by steep rcakwalls, nearly i.ooofl. in height, to (he north. 
'I’lie sotilliw.ird slopes to the llysynni valley are grass-grown but 
alirupl, while the sheer drop from the knife-edge- ridge to the 
dark tarn ol iJyti y (.'an backs one of the most reniarkalile 
cir<ities iiwnis) c>f Ibitain. beyond the narrow wall, J.000-- 
j.jooft. in iu'ight, in the ojiiiosing cwrn, lies Llyn-y-Gader. Tin- 
vic'ws Irom the- siimtnit arc- siieci.dly rich and varied on the north 
side; lo (he- south-wc-sl the wide* swt-c’p of Cardigan bay is em¬ 
braced. Mention of Cadc-r Idris and its Ic'gc'nds is frc-cjqent in 
Welsh literature, old and modern. 

CADET, the head of a junior branch of a family, a younger 
son ("through the I’r. from the late Lat. cofnti'tlum, a diminutive 
uf caput, head, through the l’rovc‘nc,al form capdet). Employed as 
a military term for an accefited c andidate for a commission in the 
army or navy, who is undergoing (raining to bc'come an otliccr. 
'I’his latter use of the term arose in iTance, where it was applied 
to (he youngc-r suns of (he aob/c .s.sc who g.iined commissioned rank, 
not by serving in (hi- ranks or bv entering the t'iolcs militairrs, 
but b\- lic'coniing attached to corps without pay but with certain 
privilc'ges. "C.idc't Corps.” in the Ibili.sh service, are bodies of 
boys or youths org.iiu/c'd. .irinecl and (rained cm volunteer military 
lines Derived from "cadc-l," through the Scots form "cadee," 
coinc's "caddie, ” a messenger-boy, and particularly one who carries 
clulis at "golf, and also the slang word "cad," a vulgar, ill-bred 
person. 

CADI {(/ddt), a judge in a Muhammadan court, in which de¬ 
cisions are rendered on the basis of (he canon law of Islam 
(shari'a) It is a general duty, according to canon Jaw, upon a 
Muslim community to judge legal disputes on this basis, and it is 
an individual duty upon the ruler of the community to appoint a ] 


cadi to act for the community. According to Shafi'ite law, such a 
cadi must be a male, free, adult Muslim, intelligent, of unassailed 
character, able to sec, hear and w-rile, learned in the Qur’an, the 
traditions, the Agreement, the differences of the legal schools, ac¬ 
quainted with Arabic grammar and the exegesis of the Qur an. 
He must not sit in a mosque, except under necessity, but in some 
open, acce.ssible place. He must maintain a strictly impartial atti- 
(udi- of body and mind, ai ci-pt no presents from the tveople of his 
district, and render judgment only when he is in a normal condi¬ 
tion mentally and physically. He may not engage in any business. 
On some of these points the codes differ, and the whole is to be 
regarded as the ideal qualification, built up theoretically by the 
i anonisis. 

See Th. W. Juynboll, IJandbiich dcs idamischen Gesetzes (lyio) ; 
E. Sailiau, AJuhammedaniic hes Rvchl (j 8 <j 7 ). 

CADILLAC (kiid'i-ldh), a city of Michigan, U.S.A., 95 ini. 
N. of Grand Rapids, on Lakes Cadill.ic and Mitchell, which are 
.connected by a picture.sque canal 200 yd. long; the county seat of 
Wexf(;rd county. It is on federal highway 131, and is .served by 
the Ann Arbor and the reniisylvania railwajs. The population in 
1940 was 9,855. It is the shifiping centre for manufactured ar- 
tiile.s and farm j^roduce; industrial rubber goods, furniture, 
castings, light machinery are some of its manufactured products. 
We.st of the city is the Calierfae wintc-r sports area, famous for 
winter sports. Near by lakes and streams offer a variety of fisii. 
(.'.idillac was .settled in 1871. and in 1877 was chartered as a city 
under its pn-.sent tiarnc' (after Anloine de Ja Mothe Cadillac), 
it has a commission-manager form of government. 

CADIZ, a province of southern Sfiain, formed in 1S33 of 
districts (nken from Seville. It i.s bounded un the north by 
Seville, east by Malaga, southeast by tlie Mediterranean sea, 
south by the Strait of Gibraltar, and west liy the Atlantic 
ocean. Voi). (1940) (400.4.40; area, 2.827 sq.mi.; exclusive, in 
each case, of Ceuta, on the Moroccan coast, which, for aclrninis- 
trtitivc purpo.ses bt-longs lo Cadiz. The main feature.s of tlie At¬ 
lantic coaslliiu' of Cadiz are the broad Guadalquivir estuary which 
marks the frontier of Seville, tin- double bay of Cadiz, outlet for 
(he Guadalete, chief river of the north dislriels, and Cape Trafal¬ 
gar. farther south, the river barbate draining the broad, marshy 
Laguna de la Janda, flowvs into the Strait of Gibraltar and Punta 
Marrocjui, on the strait, is the southernmost promontory of the 
European mainland. On the east coast the rock and fortress of 
Giliraltar overlook Algeciras bay and the river Guadiaro, which 
dr.iins the eastern highlands, enters the Mediterranc-an close to 
the frontier of Malaga. In the interior there is a striking contrast 
between the comparatively level western half of the provdnee and 
the pictuiesciuo vvell-woodcd mountain ranges of (he east. These 
moLinlains, wdiidi form the w'C'St end of the Poetic Cordillera, 
attain their greatest altitudes in the Cerro de .San Cristobal 
(5,630ft.) and the Sierra del Pinar (5,413ft.), 

The climate is mild and ecjuable, and with naturally fertile 
soil makes fruit, vine and olive growing one of the chief 
sources of wealth in the province, though severe droughts often 
cau.se great distress. Jerez do la Frontera (Xcres) is famous for 
the- manufacture and export of sherry, and Tarifa for its oranges. 
Much cork is obtained from the mountain forests, and ciuantitics 
of fish an- caught off the coast and are .salted for exiwrt. A 
considcrahle amount of salt is obtained by evaaporation of sea 
water in pans near Cddiz buy. Railway communication i.s limited 
in the west to a line from Seville to Cadiz, with branch lines to 
Sanlucar from Jerez and Puerto de Santa Maria, and from San- 
lucar a few miles north to Bonanza; and in the east to a line from 
Granada to Algeciras. Cadiz came under nationalist control dur¬ 
ing the civil war in 1936. The capital city is Cadiz (pop. 
1940, 87.630). Other cities (1940 pops.): La Linen (35,101'); 
Sanlucar (28.446); the naval station of San Fernando (32,300); 
Algeciras (20.226); Puerto de Santa Maria (28,262); Tarifa 
(6.362) and Puerto Real (12,510) on the coast; Jerez de la 
Friinlera (65.166); Arcos de la Frontera (10,919); Vejer de 
la Frontera (8,709); Medina Sidonia (8,361) and Chiclana 
(14.337) inland. These are described in separate articles, Olvera 
(8.478), San Roque (5.932). Jimena de la Frontera (4,979) 



CADIZ 


and Grazalcma, probably the Roman Lacidulermium (2.045) ‘‘ft-’ 
lesser towns trading in farm produce, wine and leather. (.See also 
Andalusia.) 

CADIZ, capital and principal seaport of the Spanish province 
described above; on Cadiz bay, an inlet of the Atlantic ocean; 94 
mi. by rail south of Seville. Pop. (1940) 87,630 (mun., 87,767). 
CAdiz is built on the low, rocky extremity of a narrow, sandy spit 
projecting about 5 mi. into the sea, in a north to west direction 
from the Isla de Leon, which is separated from the mainland by a 
broad channel known as the Rio Santi Petri. The i.sthmus and 
headlands on the mainland to the north nearly enclose the splen¬ 
did bay, over 30 mi. in circuit, to which Cadiz owes its commer¬ 
cial importance. The outer bay, affording extensive anchorage in 
from 6 to 10 fathoms of water, stretches from the promontory of 
Rota to the mouth of the Rio de San Pedro, a distributary of the 
(bjadalete which enters the bay opposite Cadiz. The inner bay, 
guarded at its narrow entrance by the forts of Puntales and Corta- 
dura on the isthmus, also provides good anchorage, though in 
rather shallower water. On its south shore is the important naval 
arsenal of San Fernando. The entrance to the bays is somewhat 
obstructed by low shelving rocks (Los Cochinos and Las Puercas) 
and by shifting mud banks deposited by the rivers, but the channel 
i.s well marked by illuminated biu^ys. 

Owing to its almost insular portion Cadiz enjoys a mild climate, 
with temperatures .seldom falling below 53° F. in winter or rising 
above 76° F. in summer. W’iiiter is, howex'er, the pleasanter sea¬ 
son, as in summer the heat is either glaring, if land winds prevail, 
or very opf)ressive when the moisture-laden If’. Virazon sets in. 

The city, only 6 to 7 mi. in circumference, is peculiarly restricted 
by its position, being practically hemmed in by the sea and sur¬ 
rounded by a wall, now largely demolished, round the harbour on i 
the cast, but with only one land exit, a gate communicating with ■ 
the isthmus. In view of the uniformity and elegance of its build- 
ing.s, Cadiz must certainly be ranked ns one of the finest cities of 
Spain. The houses, three-storied or more high, have flat roof.s 
and watch towers in the Moorish style. The marine promenades 
which fringe the city between the ramparts and the sea are very 
fine, csfiecially that called the Alameda, on the eastern side over¬ 
looking (he bay. The general air of cleanliness, due partly to the 
fact that the houses arc whitewashed every year, is, however, 
deceptive, as the drainage of the low'-lying city is quite inadequate; 
and refuse, thrown over the sea walls, collects in heaps along the 
shore. The water supply is also bad. The water, apart from that 
collected in cisterns from the roofs, is brought at great expense 
from Santa Maria on the opposite coast by an aqueduct nearl\ 
30 mi. long. The city posses.scs only one fre.sh water spring, which 
rises under the high altar of the old cathedral. Several times in 
its history its population has been decimated by disease, hut the 
death rate gradually decreased after the beginning of the 20th 
century. 

CAdiz is the .sec of a bishop, who is suffragan to the archbishop 
of Seville. The old cathedral, originally erected by Alphonso X 
of Castile (1252-84) and rebuilt after 1596, is now only a church. 
The new cathedral, begun in 1722 and completed between 1832 
and 1S38, is chiefly remarkable for its yellow dome and vast crypt. 
The church of Santa Catalina, formerly attached to a Capuchin 
convent which is now secularized and used ns a lunatic asylum, 
contains an unfinished picture of the marriage of St. Catherine, 
by Murillo, who met his death by falling from the scaffold on 
which he was painting it (April 3. 1682). In the centre of the 
town there is a watchtower, the Torre Vh'gia, from which the ar¬ 
rival and departure of vessels are signalled. Cadiz posses.ses three 
theatres and a bull ring, accommodating j 1.500 spectators, and 
many charitable institutions, such as the large Hospico de Miseri- 
cordia, the Hospico for men, the women’s hospital and the found¬ 
ling institution. There arc many free schools and several mathe¬ 
matical and commercial academies, a nautical school, a school of 
design, a theological .seminary and a flourishing medical school at¬ 
tached to the Univer.sity of Seville. The archaeological museum 
contains numerous Roman and Carthaginian relics and the acad¬ 
emy possesses a valuable collection of pictures. Most of the old 
fortifications have been demolished but there is a fort as well as 
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a lighthouse on the rock of San Sebastian to the west of the city. 
Modern villas and bathing establishments arc growing up along 
the Lsthmus. 

Cadiz, in .spite of its fine natural harbour and .splendid geograph¬ 
ical position, no longer ranks among the first marine cities of the 
world. The loss of the Spanish colonies in America, early in the 
19th century following the Napoleonic wars, dealt a blow to its 
trade from which it never recovered. Its decline was later ac¬ 
celerated b\' the disa.slers of the Spani.sh-.American War of iSgS, 
which almost ruined local commerce with Cuba and Puerto Rico 
and by the decreasing demand for sherry, but above .all by the lack 
of enterprise among its citizens, who allowed its harlxnir works to 
become out of date. After the beginning of the 20th century, how^- 
ever, considerable improvements wa-re made. Moles, wharves and 
warehouses were con.stnicted until the harbour had more than 2 
mi. of quayage. 

A free depot established in 1823, but laj^slng after 1832. was 
successfully revived on modern lines. Industri.il development 
is small, but important naval and mercantile shijibuilding yards 
and various factories c.xist on (he mainland and there are tunny 
fisheries off the coast. The cit>' is above all a commercial 
port, ordinarily exporting much wine, principally sherry from 
Jerez, salt, olives, figs, corks and salted fish, and importing 
coal, iron and machinery, timber, cereals, coffee and other food¬ 
stuffs. Several great .shipping lines call at Cadiz and passenger 
(raffic is important. In spile of modern improvements, however, 
the development of Cadiz must always be checked by the restric¬ 
tions of its site and liy its limited acces.', (o and from the main¬ 
land along the narrow i.sthmus. This accommodates only one road, 
a railway and an electric tramline, connecting Cadiz W'ith San 
Fernando. Modern rivalry with Seville also caused a lo.s.s of 
local trade. 

History.—Cadiz, founded, according to tradition, by Phneni- 
cian merchants from Tyre as early as 1100 n.c',,had become l.\y the 
7lh century the great western market for the amber and tin from 
the. Cassilerides (y.r.). About 501 b.v. it was occu]ned liy the Car¬ 
thaginians, who in the 3rd century made it their ba.se for the equip¬ 
ment of the armaments with which Hannibal undertook to destroy 
the power of Rome. At the close of the Second Punic War the city 
willingly surrendered to Rome and from this time its prosperity 
st(‘aclily incr(>ased. Its growing trade in dried fish and meat, and in 
all the produce of the fertile Haetis ((iuadalquivir) valley, attract¬ 
ed many Greek .settlers; while men of learning, such as Pytheas in 
the 4lh century n.c., Polybius and Artemidorus of Ephe.sus in the 
20(1. and Posicloniu.s in the ist, came to .study its tides, unparal¬ 
leled in the Mediterranean. C. Julius Caesar conferred the civil as 
of Rome on all its citizens in 49 nc.; and L. Cornelius llalbus 
Minor built what was called the “New City,” the harbour now 
known as Puerto Real, and the bridge still existing across the Rio 
Santi IVtri. The wealth and inifKjrtance of Gades was so great at 
this period that under Augu.stus it was the residence of no fewer 
than 500 eqiiitcs, and was made a inunicipimn with the name of 
Urbs Gaditam, with citizenship ranking next to that of 
Rome. Juvenal and Martial write of Jocosae Cades, “Cadiz the 
Joyous”; and throughout the Roman world its couker>’ and its 
danciztg girls were famous. In the 5th century, however, the over- 
throw^ of Roman dominion in Sjjain by the Visigoths involved 
Cadiz in destruction. A few' fragments of masonry, submerged 
under the sea, are almost all that remains of the original city. 
Moori.sh rule over the port, which was ren.imed Jezirat-Kadis^ 
lasted from 711 until 1262, when Cadiz was captured, rebuilt and 
repcopled by Alphonso X of Ca.stilc. Its renewed pr()st)erity dated 
from the discovery of America in 1492. A.s the headquarters of the 
Spanish treasure fleets, it soon recovered its position as the 
wealthiest port of western Europe, and consequently it was a 
favourite point of attack for the enemies of Spain. During the 
i6th century it repelled a series of raids by (he Rarhary corsairs; 
in 1587 all the shipping in its harbour w'as burned by the English 
squadron under Sir Francis Drake; in 1596 the fleet of the earl of 
Essex and Lord Charles Howard sacked the city, and destroyed 40 
merchant vrs-spls and 13 warships. This disaster necessitated the 
rebuilding of Cadiz on a new plan, hut it quickly recovered, and its 
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new fortificalions enabled it to repel successfully attacks by Brit¬ 
ish fleets under the duke of Buckingham in ihah. Admiral Blake 
in 1656 and Sir (jeorge Rooke and (he duke of tlrmonde in 1702. 
During the j.S(h century the wealth of Cadiz hecame greater than 
ever; from 1720 to 1765, when it enjoyed a monopoly of the trade 
with Spanjsh America, the city annually imported gold and silver 
to the value of about £5.000,000. Its wealth at this time is said to 
have been greater than that of London With the closing years of 
the century, however, it entered upon a period of misfortune. 
From h'ebruary I7<j7 to April 170.S it was bIcKkaded by the British 
fleet, and in 1800 Nels<jn bombarded il. In 1808 the citizens 
captured a French sejuadron imprisoned by the British fleet in the 
inner bay. h'rom Feb. iSio to Aug. 1812 it wa.s besieged by French 
forces, during which time it served as the caiulal of all Spain 
not under the control of Napoleon. Here, too, the cortes met 
and jcronnilgaled the famous liberal constitution of March 1812. 
To secure a renewal of this constitutiem the citizens rebellt'd 
in 1820, the revolution spreading throughout Spain. Ferdinand 
VH was imprisoned at Cadiz until relea.sed in 1825 by a French 
army In the nationalist revolution in 1936 Cadiz fell into 
rebc-I hands almost at once, and served as an important port of 
entry for reinforcoments from Spanish Morocco. 

Sec Si'villa v Cddiz, v/cs nidnHtitnitcs v artrs, su mturulrza £ hhloriii, 
an ilhislralcd volume in the svric" ‘'lOspana,” by P. de Madra/o 
(Ilarcclona, i.SSj); Rt'currdin (indituno^ a very full history of local 
affair'., I>y .1 M l.cin y Domingiu/. (C'acliz, 1X07) ; ///v/orm dc Cddiz 
V dt' su pxndtu'id dr.'.dr rrviolos lirmpos hasUi 1H24, by A. de 
Castro fCacli/, iXs8) ; Drscripdan historh o-arlhtica dv la t atcdral dr 
Cadiz, b\' J. de Utriilia (('adiz, i8.|s) ; (i. W. Edwards, Spain 

CADIZ, a municipality of the province' of Nc'gros Occidental, 
island of Nc-gros, Pliilipfiine I.slands, on the north cc)ast, about 
53 mi N.N.F. of Bacolocl. (he jirovincial capital. Pop. (t 030 ^ 
41,905 (a gain of 19,722 since iqi8), of whom 22.438 were male.s, 
and 27 were whilc-s, Of (hose inhabitants aged 6 to 19, inclusive, 
2b% were- reported as attending schnnl, ,'ind of tho.se to yc'ars 
old and over 'vere reported as literates. The vernacular 

is a dialc'ct of Bisayan The number of parcels of land declared 
for taxation in 1938 was 1,372, of w'hich thc> assc'ssed value was 
5,^71,450 [ic'sos, and the numbcT of owners was 843, (C. S. L.) 

CADMAN, CHARLES WAKEFIELD Ossi- ), 

American musical composer, was born at Johnstown fPa.). on Dec. 
24, 18H]. He u.sed American-Inclian materia! in music. His song. 
'‘From the Land of the Sky Blue Water,” has become a classic of 
Amc'iic.m song literature in many countries, including Russia. 
Among his ceperas are Shaucids ('I'he Robin Woman), produced 
at the Melr()[)oIit.'m Opera lluii.se on March 23, ioi8, and re¬ 
peated in iqic), the first American opc'ra to live beyond a season; 
The Carden oj Mystery produced in New York, March 18, 1925; 
and .1 Witch of Salem, produced by (he Chicago Opera Company, 
Dec. S, 1926. Other comiuisitioiis include a cantata, The Vision 
of Sir Launjal; a piano sonata; ;i trio and many songs. 

CADMAN, SAMUEL PARKES (■1.864-1936). U.S. 

clergyman, author and lecturer, was born in Wellington, Shrop- 
.shire, England, on Dec. iS, 1864. He graduated with honours 
from Richmond college, Surrey, in 1889. In 1890 he went to the 
United St.iles and in 1895 was appointed the leader of the for¬ 
ward movement in New York City Methodi.sm. In 1901 ho was 
called to the pastorale of the Central Congregational Church of 
Brooklyn. He was elected president of the Federal Council of 
Churches of Christ in America in 19-4. and in 192S was chosen 
by thl.s council .and the National Broadc.istirig Company of Amer¬ 
ica as their offui.al radio preacher. 

He is the author of William 0 \een, A lUotiraphy (1910); The 
Rrlif^ious Uses of Afrmory (iqii) ; Charles Danvin and other English 
Thinkers (ujir); The Three Religious Leaders of Oxford (1916); 
Amlnissadors of (lod (lyjo) ; Christianity and The State (1924); 
Imagination and Religion (1926) ; and Pro Christo (192S). 

CADMIUM, a metallic elemmit, showing a close relationship 
to zinc, with which it is very freijuently associated; (s>mil)ol Cd, 
atomic number 48, atomic weight it 2-41. isotopes 114, 112, no, 
113, in, 116). Il wa.s discovered in 1S17 by F. Slromcyer in a 
sample of zinc carbonate yielding a yellow zinc oxide, although 
quite free from iron. Simultaneously Hermann tliscoverecl the new 
metal in a specimen of zinc oxide which had been thought to con¬ 


tain arsenic, since it gave a yellow sulphide in acid solution on the 
addition of sulphuretted hydrogen. 

Cadmium does not occur naturally in the uncombined condition, 
and only one mineral is known which contains it in any appre¬ 
ciable ejuantity, namely, greenockite or cadmium sulphide, found 
at Creenock and at Bishop!on in Scotland, and in Bohemia and 
lYnn.syJcania. It Is, however, nearly always found associated with 
zinc blende, and with calamine, although only in small quantities 
rarely exceeding y/c. 

The metal i.s usually obtained from the flue-du.st (produced 
during the first three or four hours’ working of a zinc distillation) 
which is collected in the sheet iron cone.s or aclapter.s of the zinc 
retorts. This is mixed with small coal, and when redistilled gives 
an enriched dust, and by repeating the process and distilling from 
cast iron retorts the metal is obtained. It can he purified by solu¬ 
tion in hydrochloric acid and subsequent precipitation by metallic 
zinc. 1'his process is repeated and finally the cadmium is depos¬ 
ited by electrolysis. 

Cadmium is a white metal, possessing a bluish tinge, and is 
capable of taking a high [)olish; on breaking, it shows a distinct 
fibrous fracture. By sublimation in a current of hydrogen it can 
be crystallized in the form of regular oclahedra; it i.s slightly 
hardiT than tin but i.s softer than zinc, .and, like tin emits a crack¬ 
ling sound when bent. It is malleable and can be rolled out into 
.sheets. The .s[)ecific gravity of the metal is 8-564, this value being 
slightly increased after hammering; its specific hc'.at is 0-0548, it 
melts at 322° C. and boils at 778° C., forming a deep yellcw va¬ 
pour. The cadmium molecule, as shown by diMerminalions of the 
density of its vajiour, is monatomic. The metal unites with the ma¬ 
jority of the heavy metals to form .alloys; some of thi'sc, the so- 
called fusible alloys, find a useful application from the fact that 
they po.ssess a low melting point. An alloy of lead wdth lo'/o of 
cadmium and lo'^J of tin forms a solder. It also forms amalgams 
with mercury, and on this account has been em]iloycd in dc'ritistry 
for (he purpose of stopping (or filling) teeth. The rnctai is quite 
permanent in dry air, but in moist air it becomes coated with a 
superluial layer of the oxide; it burns on heating to redness, form¬ 
ing a brown coloured oxide; and i.s readily soluble in mineral acids 
with formation of the corresponding salts. Cadmium clecorni.ioses 
water vapour at a red heat, w'ith liberations of hydrogen and 
formation of the oxide of the metal. 

Cadmium oxide, ('dO, is a brown powder of spca ific grax’ity 6-5, 
whic h can be prc’parecl by ht'aling the metal in air or in o.xygen, or 
i)y ignition of the nitrate or carbonate, or by heating the metal to 
a white heat in a current of oxygen, when il is obtained as a dark 
red crc^talline sublimate. It docs not melt at a white heat, .and is 
easily reduced to the metal by heating in a current of hydrogen 
or with carbon. It is a basic: o.vide, cli.ssolving readily in acids, 
with the formation of salts, somewhat analogous to those of zinc. 

Cadmium hydroxide, Cd(OH);;, is obtained as a white precipi¬ 
tate by adding potassium hydroxide to a solution of any soluble 
cadmium salt. It is decomposed by heat into the oxide and water, 
and is soluble in ammonia but not in excess of dilute potassium 
hydroxide; the latter projjerty serves to distinguish it from zinc 
hydroxide. 

The chloride, CdCb, bromide, CdBrz, and iodide, CdL, arc 
soluble salt.s; and cadmium iodide which is one of the few iodides 
which are soluble in alcohol, is sometimes used in i)hotography. 
Cadmium chloride and iodide behave in an anomalous way in 
concentrated aqueous solution probably owing to the formation 
of complex ions Cd(CdI;t)-2; the abnormal behaviour diminishing 
as the solution becomes more dilute, until, at very high dilutions 
the salts are ionized in the normal m.mner. 

Cadmium sulphate, CdSO^, is known in several hydrated forms, 
being deposited, on .spontaneous cvapur''tion of a concentrated 
aqueous solution, in the form of large monosymmetric crystals of 
composition 3CdS0jSlL0, whilst a boiling saturated solution (0 
which concentrated sulphuric acid has been added, deposits crys¬ 
tals of composition Cd.SO^HiO. It is largely used for making 
standard electric cells, such for example as the Weston, which 
gives a ])ractically constant voltage under normal conditions. 
Cadmium sulphide, CclS, occurs naturally as greenockite (g.v.J, 
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and can be artificially prepared by passing sulphuretted hydrogen 
through acid solutions of soluble cadmium salts, when it is precipn- 
tated as a pale yellow amorphous solid. It is used as a jiigment 
(cadmium yellow), for it retains its colour in an atmospihere con¬ 
taining sulphinelted hydrogen; it melts at a white heat, and on 
cooling solidities to a lemon-yellow micaceous mass. 

An enamel pigment known as fine red or cadmium red is pre¬ 
par'd from a mixture of So-goff of cadmium sulphitle and lo- 
:o^/f of .selenium. The well mixed compionents are heated at 700'^ 
C. d'he product corresponds in cumposition to rd..Se.S2. In a wet 
proK Ss a mixture of soluble sulphides and selenidt's is added to a 
solution of cadmium salt and the iirecijjitate is ignored. 

Normal cadmium carbonate, is unkiu'wn, a white ]>recipitate of 
\ari,il)le composition being oblainetl on the addition of solutions of 
the alkaline carbonates to soluble cadmium sails. 

Cadmium nitrate, Cd( NO.t) 1.411 jO. is a deli(jU('S(ent salt, which 
may be obtained by dissolving either the metal, or its oxide or 
carbonate in dilute nitric ac iil. It crystallizes in needles and is 
solubU' in alcohol. In the foregoing compounds cadmium is lu- 
valent, all hough it differs from zinc and resembles mercury in 
exhibiting a tendency to become univalent in cadmous chloride, 
CdCl. and the corre.sponding hydroxide and oxich', (\ 10 ll and 
C(l,(). 

('admiiini salts can l>e reiognized by the brown incrustation 
whit h is formed when they are heated on charcoal in thi' oxidizing 
llanie of ilie l)lo\v[)ipe; and also Ity the yellow ])recipitat<* formed 
when suli>burelted hyrlrogen is i)assed through their acidilu'd solu¬ 
tions, This pg'et ii)ilate is insoluble in cold dilute at ids, in am¬ 
monium sulphide and in solutions of the caustic alkalis, a Ix'hav- 
iour which distinguishes it from the yellow sulithides of arsenic 
ajid tin. Cadmium is estimated quantitatively by conversion into 
the oxide, ]>eing pretipilated from boiling solutions by the adtli- 
lion of sodium carbonate, the precii)ilate thus foinied parsing into 
the oxide on ignition. It can also be determined as snlidiide, by 
pi e( ipitation with sulphuretted hydrogen, the jirecipitaled sulphide 
Ix'ing dried at 100° C. and weighed. 

Hull lofaiAi'iiv. — W. F. Budgt'n, Caihniiim, Its Mctalluri^y, rroperlies 
and Csrs (Griffin & Co., 

CADMUS, son of rimenix or Agenor, king of Phot'nieia and 
brother of Kuropa. After his sister had been carried off by Zeus, 
he was sent out to find her. Unsuccessful in his search, he came 
to J.)elphi, where' he* consulted the* oracle. He was ordere-d to give 
up his e|uest and follow a cow which would meet him, and to build 
a (own on the spot where .she would lie down. The cow met him 
in Phocis, and guided him to Boeotia, where he founded the city 
of Thebes, liileiiding to sacribce the cow, he sent some of liis 
(omiianiems to a neighbouring spiring for water. The-y were slain 
by a flragon. which was in turn destroyed by Cadmus, and by (h(* 
iii.itruclions of Athena he sowed its teeth in the* ground, from 
which there spirang a race of fierce armed men, called Spiarli 
(sown). By throwing a stone among them ('admus cause-d them 
lo fall upon each other till only five survived, who as.sisted 
him to build the Cadmeia or citadel of Thebes and became 
the founders of the noblest families of that city (Ovid, Mctavi. 
iii. i. ff.; Apollodorus iii.). Cadmus, however, lieeau.se of this 
blooebhcd. had to do penance for eight years. At the expiration of 
this periexl the gods gave him to wife Harmonia ((j.v.), daughter 
of Ares and Aphrodite, by whom he had a son Polydorus, and four 
daughters, Ino, Autonoe, Agave and Se'mele. At the marriage, all 
the gods weie jiresent; Harmonia received as bridal gifts a robe 
worked by Athena and a necklace made by Hephaestus. Cadmus 
is said to have finally retired with Harmonia to Illyria, where he 
and his wife were changed into snakes. The origin of this story 
is highly doubtful. 

Se( O. Criesius in Roschcr’s Lexikon (bibliography). 

CADMUS OF MILETUS, according to some ancient 
authorities, the inventor of history, or simply the author of 
certain letters of the Crt*ek alpihabet. Suidas mentions three 
wriicrs so called, one being “later” and author of a history of 
Attica, among other works. He may be real; but, as Diemysius 
of Halicarnassus {Indicium de Thucydide, c. 23; distinctly states 
that the work current in his time under the name of Cadmus was 
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a forgery’, it is most probable that the two first arc identical with 
the Phoenician Cadmus, who, as the repiuteei inventor ot letters, 
was subsequently transformed into the Milesian and the author of 
an historical work. 

See C'. W. Mulle-r, Ill'll. Clriuc. ii. 2-4; and O. Crusiu.s in 

Ro.selu'ry Le.xikon der Myiholoy^ie (artiilc “Kaeinius,” 90, 91). 

CADOGAN, WILLIAM CADOGAN, i t Kaki (iOtv- 

1720), British soldier, was the son of Henry Cadog.in, a Dublin 
barri.ster, ami grandson of Major William Cadogan (looi-oi), 
governor of Trim. 'I'be family’ has been credited with a desK'ut 
from Cadwgan, the old Welsh prince. Cadogan liegan his military 
career as a i ornet of horse under William HI. at the Boyne, and, 
with the regiment now known as the 5th (Royal Irish) Lam I'ls, 
made the cMnipiaigns in the Low Countries. In the loursi- oi these 
years he altrailed the notice of Marlborough. In 1701 Cadogan 
was employerl by’ him as a staff offua'r in the compliiati'd task of 
.coiuenlrating the grand army formed by’ contingents from multi 
tudinous slates, and Marlborough soon made the young olfu er 
his lonl’idential staff oflker ami right-hand man. His services in 
the campaign of 1701 were rewarded with the colonelcy of the 
famous “Cadogan's Horse” (now the 5lh Dragoon Guards). As 
quartermaster geueral, he organized the eeli'bralc'd march of the 
allies to the Danube. At the Schellenberg he was wounded :intl 
his horse shot under him, and at Blenheim lie acted as Marl¬ 
borough’s chief of staff. Soon after he was promotc'd brigadier 
general, and in 1705 he led “Cadogan’s Horse” at the forcing of 
the Brabant lines betvvecTi Wange and Elissi'in, cajituring tour 
standards. He was jireseiit at Ramillies, and immediately afti’f- 
wards was sent to take Antwerp, which he did without dilbeuily. 
Becoming major general in 1700, he conlinued to perform the 
numerous duties of cliief staff officer, (jiiarlermaster geru’ral and 
colonel of cavalrv, bc'sides vvhieli he was throughout constantly 
employed in delicate diplomatic missions. In the course of the. 
camjiaign of 1707, when leading a foraging expiedition, he lell 
into the hands of the enemy but was soon exc hanged. In i 70H he 
eommaiided the' advaneed guard of the army in the operations 
which eulminatc'd in the victory of Oiulenardc', and in the same 
year he was with Wc'bb at the action of Wynendael. On Jan. i, 
J70C), he was made* lieuli'iiaiiL general. He wa.s present at Mal- 
placpuet, and alter the battle was sc-nt off to form the siege of 
Mons, at which he was clangc-rously wouiulc'd. At llie end of the 
yc'ar he received the apipointmenf of lieutenant o( the d'ower, but 
he continued with the army in Flanders to the* end of the war. 
llis loyalty' to the fallen Marlborough cost him, in 1712, his 
rank, positions and emolument.s under the Crown. George 1 . on 
his accession, however, reinstated (.'adogan, and, amongst other 
aj)i>ointmenls, made him lieutenant of the ordnance. In 1715, 
as British plcaiipotentiary, he signed the third Barrier Treaty be¬ 
tween Grc'at Britain, Holland and the emperor. His last camjiaign 
was the Jacobite insurrec tion of 1715-10. At first as Argyle's 
snliordinale {see C’oxe, Memoirs of Marlhoron^li, th. cxiv ). 
and later as commander-in-chief, Gi-neral Cadogan by his firm, 
energetic and .skilful handling of his task restored quiet and order 
in Scotland. Uji to the dc*ath of Mavlborongh he was continually 
emjiloyc'd in dijiioniatic jiosts of sjic-cial trust, and in 171H he 
was made Earl Cadogan, \bscounL Caversham and Baron Cadogan 
of ();iklc-y. In 1722 he succeeded his old chief as hc-ad of the 
army and master general of the ordnance, becoming at the same 
time colonel of the ist or Grenadier Guards. He sat in live suc- 
ce.ssive i)ailianicnt.s as member for Woodstock. He died at Ken¬ 
sington in 1726. 

As a soldier, Cadogan wa.s one of the best staff officers in the 
annals of the British army, and in command of detachments, and 
also as a commander-in-chief, he showed himself to be an able, 
careful and withal dashing leader. 

He wa.s succeeded, by special remainder, in the barony by his 
brother, General Charles Cadogan (i0c)i-i770), who married the 
daughter of Sir Hans Sloanc, thus beginning the a.s.sociation of 
the family with Chelsea, and died in 1770, being succeeded in 
turn by his son Charles Sloane (1728-1.S07), who in the year 
1800 wa.s created Viscount Chelsea and Earl Cadogan. His de¬ 
scendant George Henry, 5th Earl Cadogan (1840-1915), was lord 
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privy seal from 1886 to 1892, and lord-lieutenant of Ireland from 
1895 l <) 02 . 

CADORNA, LUIGI, CofN'T fr8!;o-i928). Italian jtcneral, 
was horn at I'allanza. Lake Ma^ZKiore, Sept. 4, 1850. His father 
was Count Raffaele Cadorna, a distinguished soldier of the wars 
of tfie kisorttitnento and the f'rirnea. Luitfi Cadorna entered the 
army in and served in the infantry, in the artillery and on 

lh(! staff, l)e{(jming colonel in 1892, In 1905 he became lieutenant 
Keneral, and a year later was chosen as an army commander in the 
e.venl of war. In the munoeuvres of 1911 he 0[)j)0sed Carlo Canc- 
va v^ho as victor was given the fonimand in 'i'ripoli. 

In 1(^14. however, on the death of Cen. I’oliio, chief of the gen¬ 
eral staff, ('adorna wns a{>pointed to succeed him (July 10;. He 
found the army in a dejilorahle rondition; moreover, withiti three 
weeks, the outl»rcak of World War J forced the pr<d)h-ms of army 
reform to tlie front. Tliuuvh handicapped hy lack of money and 
by Italy’s low indiisinal capacity, m tlx; interval hetwc'en Aug. 

and the entry of Italy into the vsar, C'adorna fa>lnonecl a 
weapon with whit h it was possible in strike, and to .strike hard. 

For ,’9 month.s, limiclicapiied ulwa}s by lack of mean.s, Cadorna 
ciireiic-ci the operations against .-Xustria-llungary with insight, vig¬ 
our and deteiniinalion. Facile cntic.s have found fault with hi.s 
plan of campaign, but the more carefully and objectively this is 
studied, the more it ju.siities itself. I or a yc'ur ('adorna hud the* 
full conlidencc- of his country. The (ir.st c hec k c amc* with the initial 
success of the .Austrian miensixe in the Ttr'iuino-Asiago area in 
.May i(;io. As lime- went on, and .signs ol v\ar-\vearines.s became 
visil>h; among flu* lrooj)s, C.'idorna entt^red the stre^ngest protest 
against the polic>’ of the government, which, lie said, permitted an 
antiwar pioi,)aganda which wa^ delnmental to the morale of the 
army, 'rhough lliesc protests were largely juslihed. it must be 
admitted that a part of the re.siionsibility for declining morale lay 
at Cadonia's own door, for he did not .seem to leave fully reali/.eci 
I lie strain of modern war upon the troops. 'Ihe disaster of Cajio- 
rertto led to (he transfer of Cadorna in Nov. 1917, from (he com¬ 
mand of the It.di.in armies to the newly formed Allied Military 
council at \'eisaillc‘s. Hut before leaving his command he had 
organized the defenses on the I'iav c'-Montc* (irapjia front, and thus 
had tnncle a slcmt resistance; possible. 

Cadorna came to Versailles under tlie shadow of defeat, hut his 
personality and military insight socjn impressed his colleagues and 
removed the initial handicap. It was a misfortune for Italy when, 
in I*'eb. iui8. ccmseciuerit upon (he appointment of (he Caporetto 
incjuiry commi.ssicui, it w.is thought nc'ce.ssary to remo\'e him from 
Versailles, As a result of the in(|uiry lie was jilaic'd on half pay 
on .Aug. 2cn 191.8, and four days later his detinilc* retirement wa.s 
g:i/,etteci. (feneral ('adorna died on Dec. .?r, 1928. 

In March ic;2i, ('adorna published Lti (iurrni alia I'rontc Itali- 
atiii, wliich eftecli\ely anHwe-rod much of the critici.sm that had 
been directed against his leadersliip. I'his work was follow'ed by 
.litre /\i^itie sidla iirnude Guerra ( On (he sixth anniver- 

. sary of tlic Italian victory (No\'. 4, i()J4 1, the newly created rank 
of marsh.il was cc'nferred on him. Among his writings i.s II Gen- 
eraJe Kaihtele L'adorua lui Kisort^ifuento Jtaliauo (icjj^L 

{\\. K. McC.) 

CADOUDAL, GEORGES (1771-1804), leader of the 
i'hauans during tlie French Revolution, was horn on Jan. i. 1771. 
near .\ura>- i Morhilian ). From 171).^ he organized a rexolt in the 
Morliiliaii whicii \va^ c|uickl\’ suppressed, and lie thereupon joined 
ihe'aimy of (lie revolted X'cndeans, taking part in (he ha((lc;s of 
la* Mans ;iiul of S.icen ii' in Dec, !7c)i. Returning to Morbihan. 
he was arrested, hut escaped from his pri.son at Hrest. Cadoudal 
was one of the It'ader.s of the Chouanncric, and was constantly 
fonieiiling trouble in Lritamiv. esc.t|)ing. when the position was 
d.lngerous, to Fn'’laiul. .Afti'r the? repression of the re\oI( of 1800 
he came to I’.iris and had an interview with Napoleon, hut the 
police suspected him (T a plot to murder Ihe latter, and he lied 
again to England. In Aug. 1803 Cadoudal cros.sed the channel for 
the last time, in a iJritish cutter, armed with British govcniment 
drafts to finance a ri.sing in rari.*^. On F'eh. :q 1804. Charles 
Picliegru was arrested, on March 9 Cadoudal. and shortly after¬ 
ward many others The conspirator^ were s-ild to be ex^iecting 


a prince, and Napoleon's police imagined the prince to be the Due 
d'Enghien. Cadoudal and 19 of hi.s companion.s were sentenced 
to death. Some of the sentences were commuted, but Cadoudal, 
with others, w'as executed on June 24. Cadoudal is popularly 
known as Georges. 

; CADRE, a framework or skeleton, particularly the perma- 
i nent establishment of a military corps, regiment, etc., which can 
he expanded on emergency. The modern tendency is for the cadre 
j to he largely composed of commissioned and noncommissioned 
I officers capable of tilling higher grades on mobilization, and trained 
as instructors so that they may train the new recruits. 

CADUCEUS (the Lat. adaptation of the Doric (^r. Kapmeiov, 
\Uic Kifjpi'KeLou), a herald’s wand, and hence the staff used by mes- 
! sengers. The caduccus of Hermes is a familiar example. In its 
; ulde.st form it was a rod ending in two prongs (probably an olive 
i branch with two shoots, adorned with ribbons or garland.s), for 
which, lafer, (wo serpents, with heads meeting at the top, were 
substituted. A pair of wings was sometimes attaihed to the top 
of the staff. In historical times (he caduccu.s was the attribute 
of Hermes as the god of commerce and {leace, and among the 
i Greeks it was the di^tin^,tive mark of heralds and ambassadors, 
w'hose persons it rendered inviolable. 'Fhe caduceus itself was 
not used by the Romans, but the derivative caduceator occurs in 
the sense of a iieac.e commissioner. 

CADUCOUS, a botanical term for “falling early.” or out 
of season, afiplied, for example, to the sepals of a popjiy which 
fall before the petals c-\|iancl. 

CAECILIA, VIA, an ancient highroad of Italy, which cli- 
verg(*d from the Via Salaria at (he 35th mile from Rome, and ran 
j hy Amiternum to Interamna Praeluttiorum (Teranio) and thence 
j to the sea at ('a-strum Novum f Giulianova), a distance of about 
148 mi. from Rome. It was probably constructed by L. C'accilius 
Metelliis Diadcmatu.s (( (tnsul in n 7 n.c,). 

CAECILIAN, the best vernacular name for a group of limb¬ 
less, wormlike amidiibians (.sec A.Mi’irrnr.A), first described Iw’ 
Linnaeus as a giauip of snakes, but later recognized as of a dis¬ 
tinct onler of .Amphibia to which the names Apoda and Gymno- 
phiona have been given. Apoda i.s in general use by sy.st(‘matists. 

The caecilians are all limbless, long-bodied Amphibia with a 
very .short tail, the vent being nearly terminal. Their bodies are 
I usually more or less ringed by dermal folds, which gives them the 
apjiearancc of large earthworms. Within these folds there are 
! found in several genera a series of minute scales, a structure 
! otherwise unknown in living Amphibia. All genera are charac¬ 
terized by a peculiar protrusible tentacle on the side of the face 
near the nostril or eve. which is 
!Asaid to function as a tactile organ, 

. but is radically different from 

i .“I'fsuch sense organs in other Am- 

' phibia. C'aecilians are jirimitive 

forms apparent ly directly derived 

They .show no close aflinily to 
^ ^other living groups, and are more 

isi ," phitiia in having in'thc skull (in 
Kfxtw sAUfsiN certain genera) a post-frontal 

CAEC.UAN OF CEYLON ICHTHYO- (/,/i//, . t‘t C, ) , ail CCt Opt CrV- 

PHIS GLUTINOSUS) SHOWN IN BUR' ■ i , ir j. , ■ . , * 

ROW GUARDING EGGS < th'poG'ophis. ctc.). a tran¬ 

sitory spiracle cleft, a sixth gill 
.sac. four pairs of functional tlnnni.s glands and two additional 
pairs of rudiments during development. In certain features of 
the skull the caecilians resemble a partly metamorphosed sala¬ 
mander, such as Cryptohranciius, but one highly modified for 
burrowing. The lidle.ss eyes are usualK indistinct and sometimes 
very degenerate and hidden under the bones of the .skull. In spite 
of their primitive characters the caecilians must be considered a 
highly aberrant and specialized group. 

F. Nieden (1913) recognized iq genera and 55 species, all ref¬ 
erable as a whole to a .single family, the Caecilidae. The primi- 
lix’e genera Ichthyophis. Rhinatrevui, etc., have scales, exhibit the 
fewest fusions of skull elements, and are the least modified for 
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burrowing. The most specialized are either degenerate hurrowers, 
or aquatic (Typhloncctcs). In correlation with the habitat, the 
structure of integument, skeleton or lungs may be modified. The 
taecilians inhabit the tropics. They are seldom seen except after 
heavy rains or when uncovered by the plow. 

The life histories of several genera of caecilians are known. 
Ichthyophis lays its eggs on land in damp situations, the larv'ac 
escaping to take up an aquatic existence. The more specialized 
IJypogeophis skips over the larval stage. Other genera, including 
the aquatic Typhloncctrs, give birth to living young. 

Biuijograpity.— See ‘'General Works” in bibliography under .\m- 
I'lmuA. See also F. Nieden, '‘Gvmnophiona (Amphibia apoda),” Das 
Ticrreich, xxxvii (iQij); H. Kuhlenbcc.k, ‘‘Zur Morphologic dcs Gym- 
nophionen Gchirns,” Ztilschr. Nat., Iviii, pp. 453-484 (Jena, 19.;^); 
II. Marcus, “Uber die Emtwicklung von Blut und Gefassen bci Hypo- 
geophLs und Torpedo. Beitrag zur Ki’nntnis der Gvinnophionen.” ix, 
Zeitschr. Anat. Rntw. Gesch., Ixxx, pp. 104-176 (1926); E. R. Dunn. 
“The American Caecilians,” Bull. Mus. Comp. Zool., xci, pp. 4.17-540 
(J 942 ). (G. K. N.; K. P. S.) 

CAECILIUS, of Calacte in Sicily, Greek rhetorician, flour¬ 
ished at Rome during the reign of Augustus. Next to Dionysius 
(d Halicarnassus, he was the most important critic and rhetorician 
of the Augustan age. Only fragments of his works are extant, 
among which may be mentioned; On the Style of the Ten Orators ; 
On the Sublime, attacked by Longinus (?) in his essay on the 
same subject (see L. Martens, De Lihello Tlepl i'^ous, 1877); 
History 0} the Servile Wars, or slave risings in Sicily; On Rhetoric 
and Rhetorical Figures; an Alphabetical Selection of Phrases, 
an Attic lexicon, mentioned by Suidas as one of his authorities; 
Af’ainst the Phrygians, proliably an attack on the florid style of 
the Asiatic school of rhetoric. 

CAECILIUS STATIUS or STATIUS CAECILIUS, 

Roman comic poet, friend of Ennius, died in 168 (or 166) b.c. 
He was born in the territory of the Insubrian Gauls, and was 
probably taken as a pri.soncr to Rome (c. 200) during the great 
Gallic war. Originally a slave, he assumed the name of Caccilius 
from his patron. He supported himself by adajding (jreek plays 
lor the Roman stage from the new comedy writers, especially 
Menander. Suetonius’ Life of Terence states that Caecilius was 
ordered to hear Terence’s Andria (exhibited 166 n.c.) read and 
to criticize it. Volcadu.s Sedigitus. the dramatic critic, places him 
first among the comic poets; Varro praises his plots; Horace 
{Epistles, ii, r, 50) contrasts his dignity with the art of Terence. 
(‘)uintilian (Inst. Orat., x, i, 09) speaks somewhat disparagingly 
of him, and Cicero (De Optimo Gencre Orutorum, 1) con.sidcrs 
him inferior to Terence in style and Latinity (Ad. Att. vii. .“^j. 
The fact that his plays could be named without any indication of 
the author (Cicero, De Finibus, ii. 7) is proof of their popularity. 

The fragments of his plays are chiefly preserved in Aulus 
Gellius, who dtc.s several passages from the Plocium (necklace) 
together with the original Greek of Menander. The translation, 
which is diffuse and by no means close, fails to reproduce the 
spirit of the original. 

Bmra(K;RAj>nY.—Fragments in Ribbcck, Scaenicne Rnmanornm 
Pocsis Fraf^menta (1898). Srr also W. S. Truffel, Caecilius Statius, 
etc. (1858); Mommsen, Hist, of Rome (Eng. tr.), bk. iii, ch. xiv; 
F. Skutsch in Pauly-Wi.ssovva, Reakncyklopddic (1897). 

CAECINA, the name of a distinguished Etru.scan family of 
Volaterrae. Graves have been discovered belonging to the family, 
whose name is still preserved in the river and hamlet of Cecina. 

Aulus Caecixa, son of Aulus Caccina, who was defended by 
Cicero (69 bc ), took the side of Tompey in the civil w'ars and 
published a tirade against Caesar, for which he was banished. He 
recanted in a work called Querelae, and was pardoned at the in¬ 
tercession of his friend.s—above all. of Cicero, Caccina was re¬ 
garded as an authority on the Etruscan system of divination 
(Etrusca Disciplina), which he tried to harmonize with the doc¬ 
trines of the Stoics. (See Seneca, Nat. Quaest. II, 31-49, for frag¬ 
ments. ) Cicero w'as probably indebted to Caccina in his treatise 
De Divinatione. Some of the correspondence is preserved in 
Cicero’s letters (Ad Fam. vi, 5-8; see also ix and xiii, 66). 

Aulus Caecina Alienus, Roman general, was quaestor of 
Baetica in Spain (a.d, 68 ). On the death of Nero he supported 


Galba, who appointed him to the command of a legion in upi)er 
Germany hut .shortly afterward ordered him to he prosecuted for 
embezzlement. Caecina went over to Vitellius und was sent to 
lead half the army into Italy, where Otho had made him.'^clf 
emperor. After cro.s.sing the Alps he was defeated near i'remona, 
but immediately afterward he w-as joined by \'alens with the 
rest of the Vitellian forces and the two defeated Otho at the de 
cisivc battle of Hcdriacum (Hetriacum). When X’estiasian's sup¬ 
porters invaded Italy. Caccina, who had been sent against them, 
turned traitor and tried to persuade his army to go over to 
Ve.spasian, but he was thrown into chains !>>' the soldiers, .\fier 
Ve.spasian's victory he was released and taken into favour, but 
in 79 he wa.s implicated in a conspiracy against Ve.spasian and was 
put to death by order of Titus. 

See T.ii'itus, Histories, i, 53, 61, 67-70. ii, 20-25, 4t"-.t.j, iii. 13; 
Dio ('assiiis, Ixv, 10—14. Ixvl, 16; Plutarch, Otho, 7; Suctoniii.*;, lllus, 
6; Zonarcs xi, 17. 

CAEDMON, the earliest English Christian poet. His story is 
know'll to us only from Bede {Hist. Ercl., iv. 2.4). He was {.'iee 
Bede) a herdsman who received a divine call to poetry in a dream. 
One night, having quitted a company because, from want of skill, 
he could not comply with the demand made of each guest to sing, 
he dreamed that there appeared to him a stranger, who com¬ 
manded him to sing of “the beginning of created things.” He 
pleaded inability, but the stranger insisted, and he was compelled 
to obey. He found himself uttering “verses which he had never 
heard.” Of Caedmon’s song Bede gives a prose paraphrase, 
which, he says, rcpre.sents the sen.se only, not the arrangement of 
the words. When Caedmon awoke he remembered the verses and 
added others. He related hi.s dream to the farm bailiff under 
whom he w'orked, and was conducted by him to the monastery 
at Strcanaeshalch (now called Whitby). Uic nbl)css Hild rec¬ 
ognized that the illiterate herdsman liad recei\ed a gift from 
heaven, and, to test his pow-ers, proposed that he should render 
into verse a portion of sacred history which the monk.s explained. 
By the following morning he had fulfilled his ta.'ik. At the request 
of the abbess he became an inmate of the nnmastery. Throughout 
the remainder of his life his more learned brethren expounded to 
him Scripture history, and all he heard he reproduced in ])oetry. 
All bis ]>oetry was on .sacred themes, and its unvarying aim was 
to turn men from sin to righteousness. Although many among 
the Angle.s had essayed to ccmipose religious poetry, none of them, 
in Bede’s opinion, had approached Caedmon. 

Bede’s account of Caedmon's deathbed has often been quoted, 
and is of singular beauty. It is commonly stated that he died in 
6.S0, in the same year as Hild, but for this llierc is no authority. 
All we know of his date is that hi.s dream took place during the 
j)eri<Kl (658-680) in which Mild W'as abbess of Strcanaesh.ilch, 
and he iriu.st have died before Bede hnislK'd his history in 731. 

The hymn said to have been comincsed l»y Caedmon in liis 
dream is extant. A copy of it, in the Northumbrian di.ilcct. and in 
a handwriting of the 8lh century, ajcpcar.s on a blank ])are of the 
Moore m.s. of Bede’s History; and iL'e oilier Latin niss. have 
the poem (transliteralefl into a more soutlM.-rn dialect ) as a mar¬ 
ginal note. In the Old English version of Bc-de. ascribed to King 
Alfred, it is given in tlie text. Probably the Latin ms, used Iin’ 
the tran.slalor contained this addition. It was formerlv' maintained 
hy some sclioiars that the extant Old English vc-rses are not 
Bede’s original, hut a mere rctran.slntion from his Latin j)rc»"C 
version. The argument was that they corresjaond too c lo'-c lv with 
the Latin; Bede’s w'ords, “hie est sensus, non aiitem ordo ip^e 
verliorum,” being taken (o mean that he had given oiil\' a free 
paraphrase. But the form of the sentences in Bede- s jerose ^liows 
a close adherence to the parallelislic structure of Old F.nglish 
ver.se, and (he alliterating words in the poem arc in ne.arlv everv 
ca.se the most obvious et^uivalents of tho.se used by Becle. The 
sentence quoted above can, therefore, have been meant only as an 
apology for the absence of those poetic graces that disappear in 
translations. Even if the existing verses are a retranslation, it 
would still be certain that they differ very .slightly from the orig¬ 
inal. It is of course possible to hold (hat the story of the dream is 
pure fiction (a similar story is told of the Icelandic poet Halebjorn 



c;ai,ma caklius 




and that the lines whi( h Bede translated were n(*t ('aed- 
mon's at. all. But there is little to justify sut h scepticism. As the 
hymn i.s said to have het-n Caedmon s first, e.'.say in verse, its lack 
of poetic merit i.s really an argument lor its genuineness. There 
i.s then no reasori to douht tliat the mne lines are Caedmon's. 

The “Caedmon Poems”.— Thi- i)ooj fraermnt is all that ran 
with cotifidentr hr aflitnad to leriiaiii ot tin- v<iluniinou', works ot 
the man v\liorn Ih dc .so lii^'hh adiiiiicd. .-X c ondilerahle t«iil\ oi 
verse was known Ia' hi^ nariu ; hut an.otn.’ modem ^ihokai'^ the use of 
the de;;i^.'nation is rnerelv .a matter ol ton\’enieme. The so-called Caed¬ 
mon poems ate rontaine<| in a ms. written ahout A.n. looo, which 
v^as liiwn in Cjsi !>> Ai(hbisho|) I sdier to the lainous .scholar framis 
Juniiis, and is now m tin Bodluan. 'I'hiA trjnsisl, rrf paia|)lira-fi of 
p.irts ol (ienesis, f'Aodns ami Daniel, and three .sejiarale poems, the 
first on the lamentations of itic lallrn ant’els, the .seroml on the 
"harrowiiut of hell” and the third (a fragment) mi the temptation. 
'I'lu' sulijei ts ((ri re-|)on(l so u'ell with those ol ('aedtiion’'- poetrv a-' 
descrilierl hy Hede that Jnniu. iinheHii,i!inejv alliilmted (he poiins to 
tiim. 'J'he asciiplion \\a'; rejei ted in rO.s.} Iiy C. llickes, whose chiel 
ari'iirnenl, based on the rlialeit is now known to he fallat ions, as most 
“We.st .Sa.xon” jioefrv i.s certairiK- ol ,\ortluimhrian orittin. Since, how¬ 
ever, we learn trom lit de that Caedmon had nian\ iinitaloi.s, the ah- 
slratt prohalnlitV is unlavourahle to tin- a-sninption that a c.trllei lion 
ol poems ronlaitiftl in a late lolh (entuiy im. lontains an> ol hi.^ 
work Mtidt rri < ritici' rn Ine. sliown Ih.it the “Caedmon rn-.” cannot he 
all li\ one author. Some jiorlions of it are plainly the work of a I. ilin 
I liolar. It is possible tliat soim ot the n s( may he yenuine; but in 
llie absence ol am basis ol tomiiariam, the micinal t vidinte tan altord 
no (crlainty. On the oilier liaml, the rneie unlikctie ■ ol anv partii iilai 
jiassayi' to the nine lines ,,f ili,- Ilvnin i:, no reason lor eleniiny it to 
Caedmon. 

(trnru-s tont.iins a lony p.i.e.aye (ii, :’i.s-Ssi), which rliffer.s rnarkedl\' 
in st\Ie and rneltc liom (lie le-t 'I hi- pa-saye is one of the Iniist in 
allOld Isnylisli pot li V, In i.S-;'; Is.Siivir- aiL'uetl.on liiumisln yronnds. 
that it wa.^ rnairiK a translation from a lo-t poem in OM Sactm. piol>- 
ahlv hs' the aiitlmr of the Ifrluoul, a com lusion brilliantly trmfirmeil 
in hv the distoverv in tlie Xalitati library ol a ni,’. ttmlaininy 

(<: lines o( the Ilcl/ioul ami the oiiemal of 26 lines of the intcrixilate.l 
It.i.sfcaye of (he Old Isnylisli (/cm './'., d'lie Old Sa.\on hildital poeli\' he- 
ioiiys to till- mill i)th centum ; the trand.ilion is i onsei|uenlh later. 

,‘\s (irnr\i\ heyiiis with a line idriilit.d in meanim.' with the opeiiiny 
ol Caedmon's Ilxiiin, we imi\' peihaps inter that the writer knew 
Caedmon's yeruiiiu poems, bill when, allei trealiny ol Itie re\i>ll of 
Liicilei, the paiaphia.l toiiies to the liihlnal part ot the storv. he 
lollows the sat red lr\t with -eiN’ilc lidelity. 'I’lie ayes tif the anteilihiv- 
ian iiafriarths, lor in-tame, aie atiiiiMleh remleretl intt» veist In all 
jirohahililv Ginrsis is ol Noilhunihri.in oriyin. 'I'lm name- a.-siyiietl tti 
the wive.-' ol .Noah and his liner son- (I’lieii oha, ()lla, Olluia, (tllmanii 
have been liaied to an Irish -oiiite, ami this seems to point to the 
inlliiemt' of the Irish mi-'-ionaries in Norlliuinhria. 

I'tiiffiis is a tine poem, sti.iiiyeU unlikr' ainihiny el-e in Old Isncdidi 
lileratiire It is lull ol martial si'iiit, \et makes no use ot the plirase- 
ol the heathen epic. 'The ioiulen.sation of the ^t\le and the pei uli.ir 
vinahulary make it somewhat ohsi ure. It is proliahly of .•omliein 
oriyin, and tan liardlv he siniposed to he evt n an imitation of Caed¬ 
mon 

Panicl is not a yreat poem, hut the nan.ition is lueid ami in1ere-l- 
iny. 'I'he aullmr has honowed .some 70 lim ^ Irom a jioetieal rendeiiny 
td the Braver of ,'\/arias and tin Sony ot the 'I’liree Childieii, td' wliidi 
there is a copv in the l'.\eler Hook I'lie borrowed portion ends willi 
verse -t of the canlich', the remainder ol whiih follows in a version for 
(he most iiart indepeiulent. Islsiwhere the paia|)hrast diaws onl\' irom 
the canonical hook ot Daniel. I'lie poem is ohvimisly the work of a 
.St liolar. 

'I'he three other T’oeiiis, desiynated ‘’Hotik H” in the Junius ms., are 
(harat teri/ed l>v considerable im.iyifiative power and \ iyour of t'x- 
pression, hut show an ahsrme of lultnre and are somewhat ranildiny. 
'Fhev ahound in passayes ol lerx id reliyioits exluutaliuu. On the whole, 
thev art' .such as we slunild t'.xjucl in the work of the jioct celebrated 
hy Bede, and it seems just possible that w t' have in these pi» ce.s a 
comparatively little altered spet inu-n ol Caedmon’s com|)ositions. 

Of iioems not inclutled in the Junius ms, Ilie Dmivi of t/ir Rood 
(vfc ('n N1.VVI 1,1 f is (he onI\’ one that has \tith anv pkiusihililv been 
ascribed to Caedmon. It was alTiirmd h>- (1. Stetdiens that the Ruth- 
well cross, on which a portion ol the potto is iusirihetl in runes. ht»re 
on its lop stone the mime "(’admon”: hut (he Ire.ct's of runes that are 
still visible excliule all possihilitv of this leadiny. The poem is cer- 
(ainlv Nt)rthuml)rian and e.irlier than (’vnewiilf. It wamld he impossi¬ 
ble to prove that ('aedmou was not the autlmr, thouyli his aulhoishij) j 
of such H work would tank amtiny the niii.iiles of yeniu''. Similaiitirs 
between passayes in Paradise Lo^t .ind part- of (he tramlation from 
Old Savon have yiven ticcasion to the snyyt'stion that some scholar 
may ha\’e talked to Milton ahout the poetry published by Junius, and 
that the poet mav thus ha\'e yained scnoe hints, 'fhe parallels, how¬ 
ever, Ihonyh interevstiny, are onlv such as rnicdit he expected to occur j 
between two poets vvorkiny on the same traditional material 

The name Caedmon fin the mss of the Old Enylish version of Beile 
written Ccdnion, Ct'adtnatin) is not cxplicahle !)>' means of Old Eny- " 


lisli. the statement that it means “boatman” is founded on the cor¬ 
rupt yloss lihiirnam, erd, where ced is an error tor ceol. It is most 
prohahlv the British Cndman, intermediate between the Old Celtic 
Catunianus and the modern Welsh Codfatt. I’ossibly the poet w’as of 
British descent, thouyh the inference is not certain, as British name.s 
may sometimes have been yiven to Enylish children. The name Caed- 
w.'dla wa." borne hy a kiny ol the West .Sa.xons. 'I’he initial element 
Card or Ccud (prohahK adoiiled from British names in which it 
refiresents rnfn, war) appears combined with an Old Enylish terminal 
element in the nanu- Ccirdlnird (cj. the Irish name Cathhad) , and 
hypocoristic forms of names containiny it were borne by the Enyli.sh 
saint-, (.'eadda (St. Chad) and his brother Cedd, called Ceadwealla in 
one ms A t’adrnon witnesses a Buckinyhamshire charter of aliout 
A.n, (>48. 

I’he oldest edition is that of F. Junius (165^)- Sec R. \V’’ulker’s re¬ 
edition ot Grein’s KUdiothvk, Bd. ii {iSn.st. This work contains also 
(he texts of (he Hymn and the Drram oj the Rood. The pictorial illus- 
(latioris ol the Junius ms. were jiuhlished in by Sir H. Ellis. 

CAELIA, (he name of two ancient cities in Italy, (i) In 
Apulia (mod. Cr^lie del C'ampo), on the road to Giialia (r/.t.), 
5 mi. S. eif Barium. Coins hearing the inscription KarXiecoi' prove 
that it was once independent, (j) In Calabria (mod. Ceglic Mes- 
Mipica), 25 mi. of Bruiidusium, and (191 ft. above sea level. 
There are remains ot a jirehi.storic rnctdnti’ ;ind several Messajiiiin 
inscriptions and numerous tombs. 

CAELIUS (Makcps Callu s Rufus i (S2?-48 ilc’,), Roman 
politician, was horn at I'uteoli on Max. 2S, r. c Sy, the son of a 
Roman et|ues of the same name, (But sn’ Nipjierdex’, Rhcifiischo.'^ 
Musoutu, xix, 200. ) lie was educited under the iii'^truc tions of 
Crassus and Cicero, and was constantly with ('ic:cro during 
Cicero's pr.'ietorshi|) (fihi and sulisec|uentl>’. In fi;-? he hecime 
intimate* with Catiline, hut ticcording to Cicero was not involved 
in the conspiracy. In 61 he went to Afric.'i as comes to tlte ftro- 
coiisul Q. I’ompeius Rufus, and on his return in 51) successfully 
accused (A Antonins, who had been consul with Cicero, of com- 
jilicity in the ('atiliiiariaii conspir.tcy, in a brilliantly’ s.ivage 
s])(‘(‘ch whic h still survix ed in (Jiiintilian’s da>’ ((Juint. IV, ii, 
I 2.U and IX, iii, 58). About that time he xvas ciuacstor. 

In 5<) he xxas accused of violence (17,s ) at the instance of 
Cloclia, wlio had been his mistress, and whom he had desertc'd 
and saddled with (lie nickname i]uadra)tt(iri(i Clytannncstra. 
C.H'lius is probably the Rufus xvhom Catullus accuses of stealing 
Cloclia from him. Caelius .sjioke in his uxvn defense and Cras.sus 
and Cicc'ro al.Mi spoke for him. He xvas acejuilted. In 52 he xvas 
tribune and opjiosed I’ompey’s measures for bringing Milo to 
trial. He xvas induced by Bomiiey, agtiinst his own judgment, 
not to veto (he laxv of the ten tribunes, alloxving Caesar to stand 
for the consulship in absence. 

In 5t Cicero xvctit to Cilic ia as proconsul, and Caelius kept 
him suiiplied with news from Rome. His letters are pre.served in 
the collection of Cicero's correspondence. One in yiarticular {.\d 
1 -am., viii) gixes a vivid account of the proceedings in the 
senate on the motion of Marcellus to deal with the consular 
firovinccs. In 50 he was aedile, and his letters to Cicero arc 
dotted with requests for panthers for his games. About this time 
he became a sufiporter of Caesar. In Ad Fain., viii 14, written 
to Cicero in Aug. 50, he foresees cix'il xvar and seems reluctantly 
determined to join Caesar. In gc) he supported the motion that 
Bompey should leave for Spain, and immediately afterward fled 
to Caesar’s camp at Ravenna. Later that year he fought for 
Caesar in Liguria and Spain. In 4S he was made praetor 
peroi^rinus, and Cae.sar left for (he xvar xvith Pompey. Indignant 
at being passed over for the urban practor,>hip in faveaur of Tre- 
bonius, and disaj'pointed in his hopes of a proscription, xvhich 
xvould have* enabled him to pay his debts, he set up a tribunal as 
a counterattraction to I'rebonius, who xvas administering Caesar’s 
scheme for yiayment of cleht.s, and introdui ed measures amount- 
! ing to a general cancellation of debts. The senate deprived him 
of his oftice. and he left Rome to join Milo in Campania. Th(‘ 
(wo of (lieni got up a revolt and were both killed, Caelius at 
Thurii. by some prox’iticial cavalry whom he was trying to bribe. 
Brilliant «and cynical, capable of impetuous nets of kindness or 
! .saxagery. he captured the imagination <if .antiquity, and most 
authorities have a good w'ord for him. He lix’es more vividly than 
naost of the men of hi.s age, in his letters to Cicero. 






CAEN—CAEPIO, QUINTUS SERVILIUS 


CAEN, a city of northwestern France, capital of the depart¬ 
ment of Calvados, 7 > mi. from the English channel and 149 mi. 
W.N.W. of Pa'ris on the Western railway to Cherbourg. Pop. 
(1936) 00,755. It is in the valley and on the left bank* of 
the Orne, the right bank of which is occupied by the suburb of 
Vaucelles with the station of the Western railway. To the south¬ 
west of Caen, the Orne is joined by the Odon, arms of which 
water the “Prairie,” a fine plain on which a well-knowm racecourse 
is laid out. Its wide streets, shady boulevards and public gardens 
enhance the attraction which the town derives from many fine 
churches and old houses. Hardly any remains of its once exten¬ 
sive ramparts and to^vers are to be seen, but the castle, founded 
by William the Conqueror and completed b>' Henry I, is still used 
as barracks, though in a greatly altered condition. 

St. Pierre, the most beautiful church in Caen, stands at the 
northern extremity of the rue St. Jean, in the centre of town. In 
(he main, its architecture is Gothic, but the choir and the ap- 
sidal chapels, with their elaborate interior and exterior decoration, 
are of Renaissance workmanship. The tower, which rises beside 
the southern portal to a height of 255 ft., belongs to the early 
14th century. The church of St. Etienne, or FAbbaye-aux- 
Hommes, in the west of the town, is an important specimen of 
Romanesque architecture, dating from about 1070, when it was 
founded by William the Conqueror. It is hemmed in by other 
buildings, so (hat a comprehensive view of it is not to be ob¬ 
tained. The whole building, and e.specially the west facade, which 
is Hanked by (wo towers with lofty spires, is characterized by 
its simplicity. The choir, which is one of the earliest examples of 
the Norman Gothic style, dates from the early 13th century. In 
1562 the Protestants did great damage to the building, which was 
skilfully restored in the early 17th century. A marble slab marks 
the former resting place of William the Conciueror. The abbey 
buildings were rebuilt in the 17th and 18th centuries, and now 
shelter the lycee. Matilda, wife of the Conqueror, was foundress 
of (he church of La Trinite or r.Abbaye-aux-I)ames, which is of (he 
sainc date as St. Etienne. Two s(]uare unfinished towers flank (he 
wes(ern entrance, and another rises above the tran.sept. Queen 
Matilda is interred in the choir, and a fine crypt beneath it con¬ 
tains the remains of former abbesses. The buildings of the nunnery, 
reconstructed in the early i8th centur>', now serve as a hosi)ital. 
Other interesting old churches are those of St. Sauveur, St. Michel 
de Vaucelles, St. Jean. St. Gilles, Notre Dame de la Glorictte. St. 
Etienne le Vieux and St. Nicolas, the la.st two now secularized. 

Caen possesses many old limber houses and stone mansions, in 
one of which, the hotel d’Kcoville (c. 1530). the exchange and 
the tribunal of commerce are established. The hotel de Than, 
also of the ifith century, is remarkable for its graceful dormer 
windows. The Maison des Gens d’Armes (15th century), in the 
eastern outskirts of the town, has a massive tower adorned with 
medallions and surmounted by two figures of armed men. 

The monuments at Caen include one to the natives of Cal¬ 
vados killed in 1S70 and 1871 arid one to the lawyer J. C. F. 
Demolombe, together with statues of Louis XIV, Elie de Beau¬ 
mont. Pierre Simon, marquis de Laplace, I). F. 1 C Auber and 
Francois de Malherbe, the two last, natives of the town. 

Caen is the seat of a court of appeal, of a court of assizes and 
of a prefect. It is the centre of an academy and has a university 
with faculties of law, science and letters and a preparatory school 
of piedicine and pharmacy; there are al.so a lycee, training col¬ 
leges, schools of art and music and two large hospitals. 

The other chief public institutions arc tribunals of first in¬ 
stance and commerce, an exchange, a chamber of commerce and 
a branch of the Bank of France. The hold de ville contains the 
library, with more than 100,000 volumes and the art mu.seum 
with a fine collection of paintings. The town is the seat of several 
learned .societies including the Societe des Antiquaires. 

Caen, despite a diversity of manufactures, is commercial rather 
than industrial. Its trade is due to its position in the agricultural 
and hor.se breeding district known as the Campagne de Caen and 
to its proximity to the iron mines of the Orne valley and to 
manufacturing towns such as Falaise, Le Mans. etc. English coal 
is foremost among the imports, which also include timber and 


grain, while iron ore. Caen stone, butler and eggs and fruit are 
among the c.xports. Important horse and cattle fairs are held in 
the town. In the .southeast of the town there is a floating ba.sin 
lined with quays and connected with the Orne and with the canal 
w'hich debouches into the sea at Ouistreham q mi. to the N.N.E. 
The port, which also includes a portion of the river bed, communi¬ 
cates with Flavre and Newhaven by a regular line of steamers; 
it has a considerable fishing population. The industries of Caen 
include timber sawing, metal founding and machine construction, 
cloth weaving, lacemaking, the manufacture of leather and gloves, 
and of oil from the colza grown in the district, furniture and other 
wooden goods and chemical products. Though C'aen is not a 
town of great antiquity, the date of its foundation is unknown. 
It e.xisted as early as the 9th century, and when, in 912, Neustria 
W’as ceded to the Normans by Charles the .Simple, it was an im¬ 
portant place. Under the dukes of Normandy, and particularly 
under William the Conqueror, it rapidly increased. It became the 
capital of lower Normandy, and in 1346 was besieged and taken 
by Edw'ard HI of England. It was again taken by the English in 
1417. and was retained by them till 1450, when it capitulated to 
the French. The university was founded in 1436 by Henry VI of 
England. 

During the Wars of Religion, Caen embraced the reform; in 
the succeeding century its i)rosperity was .shattered by the revoca¬ 
tion of the Edict of Nantes (1985). In 1793 the city was the 
focus of the Girondist movement against the Convention. 

CAENOLESTID, a small South American mammal of the 
family Cacnolestidae f.vcc Maksupiai.ia), of great interest since 
they show .some resemblance to the Australian diprotodont mar¬ 
supials in that the lower first incisor tooth is greatly enlarged. 
'Fliere are two or three other lower incisors. Caenolestids are 
small .shrewlike mammals, without pouches, found in the Andes 
mountains and on Chiloe Island, off southern Chile, Two genera 
are know'll in addition to the lyiiical Carnolrstrs. 

See W. H. O.sgood. E'ield Mu.s, Nat. Hist., Zool. .Ser., vol. 14 No. i, 
“Monographic Study of the American Mar.su|)ial (aienolestes” |)p. 
J-157, and No. 2 “Review of Living Caenolestids with description of 
a new genus from Chile,” pp. i()^-J72 (1924), (J. E. Hi,.) 

CAEN STONE, a soft cream-coloured limestone found near 
Caen, France. It is closely identified with the Bath oolite stone 
found in England. The quarries are of great antiquity, and jiartly 
because they are easilj^ accessible to sim transportation, consider¬ 
able quantities of the stone were imported into England at an 
early date, probably from soon after the Norman comtuest down 
to the middle of the 15th lentury. It was used exten.sively in 
building churches and cathedrals, in such well-knowai structures 
as W'eslminsler abliey, Canterljury cathedral, Buckingham palace, 
and the old Cathedral of .^t. I’-iul's in London. More than 400 
tons were imported in 1443 to be used in building Eton college. 

*l'he Slone is quarried underground, in blocks 8 or () ft. long 
and about 2 ft. thick and is brought to the surface through \'erti(al 
shafts. It weighs about 165 lb. per cu.ft. It is yellowish-white in 
colour when first quarried, and soft, but hardens and turns white 
when exposed to the air. Because of its veVy fine* texture and 
.softness it is admirably adapted for internal decorali\e work, and 
it has been widely used for delicately carved ecch-siastical orna¬ 
mentation. It is too soft and absorbent to l)e suital)le for outdoor 
u.se in a climate like that of the United States, and it has been 
found that if used in New York city, the stone will not last longer 
than about ten years unless protected by paint. 

CAEPIO, QUINTUS SERVILIUS, Roman general, consul 
106 B.c. During his year of office he brought forward a law by 
which the jurymen were again to be chosen from the senators 
instead of the equiles (Tacitus, Ann. xii, 60; ])Ut see Theodore 
Mommsen, Rdmisches Staat.srccht, iii, 531, 532). As gewernor of 
Gallia Narbonensis. he plundered the temple of the Celtic Apollo 
at Tolo.sa (Toulouse), the inhabitants of which had joinecj the 
Cimbri. In 105 Caepio suffered a defeat from the Cimhri at 
Arausio (Orange). In the same year he was dci)rived of his pro¬ 
consulship and his property confiscated; later he w'as expelled 
from the .senate, convicted of embezzlement and misconduct, 
and imprisoned. He either died during imprisonment or escaped 
} to Smyrna. 
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iVf Livy, llpli. f)T, Valerius Maximus, iv, 7, 3; Justin xxxii, 3; 
Auius Gelliu” iii, 9. 

CAERE, an ancient city of Etruria (mod. Cerveteri, i.e., 
Caen vetus), about 5 mi. from the seacoast and about 20 mi. 
N.W. of Rome, directly reached by a tiranch road from the Via 
Aurelia. Ancient writers tell us that it.s original l^dasgian name was 
Agylla, and that the Etruscans took it and called it Caere, but the 
former name lasted on info later times as well as Caere. It was one 
of the twelve cities of Etruria and had much trade through its port 
I’yrgo.s (g.v.). After the invasion of the Gauls in 390 b.c., the 
vestal virgins and the sacred objects in their custody were con¬ 
veyed to (,'aere for .salely, from which some derive the word caeri- 
mania, ceremony. A treaty was made between Rome and Caere in 
the same year. In 353, however, Caere look up arms against Rome 
out of friendship for 'I'arquinii, but was defeated and partially in¬ 
corporated in the Roman slate without internal autonomy or vot¬ 
ing rights for its iiiein[)ers. 'The status j.s known as the iits Caeri- 
turn, and Caere was the hrst of a class of such municipalities. 
Under Augustus and Tiberius its prosi)erity wa.s to a certain extent 
re.stored, and iii.se riplions speak of its municipal officials (the chief 
of them called dictalor) and its town council, which had the title 
C)f In the rniddlt? ages, however, it sank in importance, 

and early in the i3lh century, a part of the inhabitants founded 
Caere novum (mod. Ceri) 3 mi. to the cast. 

'I'he town lay on a hill of tufa, running from northeast to 
southwest, isolated except on the northeast, and about 300 ft. 
above .sea level. 'I’hc modern town, at the western extremity, 
probably occupies the .site of the acropolis. There seem to have 
been eight gates in the cin.uit of the city walls which was about 
4 rni. in length. In the theatre many inscription.s and statues of 
emperors were found. The necropolis on the hill to the north- 
w-esl, known a.s tlie Banclit.ucia, is far more im|.-M)sing: it has the 
aspect of a veritable city of the dead, the tombs being in rows 
divided by jiaved streets. The larger tomb chambers arc hewm 
in the rock and covered by mounds, liut though many tombs have 
lieen excavated they are estimated at oidy 2\% of the whole. 
Several of them are inlensting from their architectural and 
decorative tletails. The most important tomb of all, the Rcgolini- 
Galassi tomb ('taking its name irom its ciiscuvcrcrs), which lies 
southwest of the aiuicnl tit)', is a narrow rock-hewn chamber 
about bo ft. long, lined with masonry, tlic sides converging to form 
the roof. The objects found in it (a chariot, a bed, silver gob¬ 
lets with reliefs, ri( h gold ornameni.s, etc.) are now in the Etruscan 
museum at the Vatican; they arc attributed to about the middle 
of the seventh century b.c:. 

Scr Randfill-Macivrr, VilUinovans and Early Etruscans, 195 sqq. 
(Oxford, J9J4) ; Sludi Ktrusthi, 145 sqq. (Florence, 19^7)- 

CAERLEON, a village in the southern parli.amcntary di¬ 
vision of Monmouthshire. J'ingland, on the Usk, 3 mi. N.E. of 
Newport. I’op. (c.st. 1938) 3,385. Are.i 5.3? sq.mi. Its claim to 
notice rests on its imj)orlance as tlie site of the Roman legionary 
fortress of I sea (not I sea .Siluruvi), founded and garrisoned b>' 
Lt’iiio II AnyMsta following its cami)aign again.st the Silurcs. This 
legion had formed the right wing of the e.xpcditionary force of 
50,000 men l.iiuled in Britain !)>• the emperor Claudius in a.d. 43, 
According to T.uitus (Annals xii, 3:) it tir.st entered south Wales 
in A.D, 50, and from then on wa.s engaged in the reduction of the 
Siiures from its base at Kingsholm, Gloucester. Under Julius 
FrontInus, governor in Britain a.d. 74—77-S, this task was suc¬ 
cessfully comliided and the legion moved to new quarters at 
Caerleon r. a.d. 75. The site, close to the tidal U.sk, was chosen 
for its general acd'ssibility by land and water, and for its strategic 
command of the a]tproaches to the south Wales coastal plairt. To¬ 
gether with Chester it was the seat of the main Roman 

military power in the west for the ne.xt 200 years. 

Recent Excavations.—The systematic e.xploration of the site 
Wa.s begun by the National iVlu.>^eum of Wales in association with 
the Caerle(jn Excavation (ommiltee in 1926, and its progress is 
indicated on the plan below. Finds are exhibited in the Legion¬ 
ary museum at Caerleon, consisting of a notable series of in- 
scrit)ed and sculptured stones, small bronzes, much pottery and 
coins. The best of the structural remains thu.s disclosed, the amphi¬ 
theatre and the Frysg field barracks, are conserved by the Miti- 
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islry of W'orks and Buildings. 

The Defenses. —The defenses of the fortress consisted origi¬ 
nally of u V-shapt^d ditch 25 ft. wide and 8 ft. deep and a ram¬ 
part of clay over 20 ft. wide revetted with timber, enclosing a 
rectangle of about 50 ac. Cirea a.d. ioo the timber stockade wa.s 
replaced by a stone wall 5 ft. thick and still standing in places to 
a height of 12 ft. The wall was built on a cobble foundation, off¬ 
set on a sandstone plinth, and consisted of a rubble core faced 
ext(‘rnally with squared sandstone blocks set in yellow or pinki.sh 
mortar; the internal face was left rough as it abutted on the clay 
bank. The wall wa.s probably 20 ft. high with a crenellated para- 
I)et protecting the wall w'allc, access to which was l.)y small internal 
turrets at intervals of 50 yd. The wall was i)ierced by four sym¬ 
metrically placed gateways, imposing structures with double- 
arched doorways with guardrooms in (he flanking tow'ers. The 
space behind the rampart, the intervaJlum, was used for cook¬ 
houses. a latrine and other buildings after the completion of the 
fortre.ss; debris from the cookhou.ses was deposited in the turrets 
which were disused in the mid-and century. 

The Interior. —(a ) The street system. The planning of the in¬ 
terior of the fortress conformed to the normal military tvpe. The 
main road, the via principalis, cro.s.sed between the two lateral 
gateways and Its line can be followed approximately in the Broad¬ 
way and Backhall street. It was joined rnid-way at right angles 
by the via praetarki leading in from the river cros.sing, a bridge 
over the Usk. Parts of two other lateral streets are indicated on 
the plan, lost beneath the mediaeval and modern streets. Exca¬ 
vation has uncovered much of the ramp)art roadway, the via .sasu- 
laris, that made a circuit of the defenses. 

(b) The principal buildings. In a legionary fortress these con- 
si.sted of the headquarters building (principia), the commander’s 
house (praetoriim), the hospital (valetudinariurn), the training 
schools (scholar), the workshops (falmirae), the granaries (hor- 
rri), the armoury and stores. Not all of the.se have as yet been 
Identified at Caerleon. 

The headquarters building is known from excavations in igo8 
and 1936 to occupy its customary position facing the central 
road junction, so the greater part is covered by St. Cadoc’s 
church and churchyard. Immediately behind it, a large building 
(F on plan) covering more than an acre has been tentatively 
identified as the quaestorium, used for the disposal of hostages 
an<l booty. To the N.E. of this, in Jenkins’ field, was the fabrica 
(C on plan) where the remains of smithies and workshops were 
found, and to the S.E. beneath the new council school was a large 
residential building, probably the commander’s house. 

(c) The barracks. The soldiers lived in barracks placed on 
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the perimeter of the fortress, of which at least 24 have been 
located by excavation (D, H, K on plan). These buildings, which 
were of uniform construction, lay in pairs {strigae) facing in¬ 
wards onto a narrow court. Each barrack was a single-storied 
building holding a company of 100 men (a century) and measur¬ 
ing 250 ft. long by 40 ft. wide. Two-thirds of it was fronted by a 
paved verandah and divided into 12 cubicles, in each of which 
eight men slept and kept their accoutrements; the other third 
was wider and contained a more spacious .set of rooms for the cen¬ 
turion, the ofheer in charge, and his assistants (principales). 
The buildings were substantially constructed of stone throughout, 
with roofs of red tile made in the legionary tilery; windows were 
glazed and the floors paved or cemented. 

The Environs.—Just outside the south gate, the porta princi¬ 
palis sinistra, stood the amphitheatre for the staging of beast 
tights, gladrfttorial shows or other entertainment. It was an oval 
structure 267 ft. long by 222 ft. broad, with an arena entered by 
two imposing main gates on the long axis. There was seating for 
some 6,000 persons on wooden seats raised in tiers in the audi¬ 
torium, an earthen bank butire.ssed and faced externally and in¬ 
ternally by walls which gave the building the appearance of a 
stone structure. Access to the seats was by stairs entered through 
six vaulted passages. The amphitheatre was built in the late 1st 
century, reconstructed after partial collapse r. a.d. 125, and again 
rebuilt in the early 3rd century; it fell into final disuse at the 
end of that century. 

The sites of three or four bath buildings are known south and 
('ast of the fortress, one of which was uncovered and destroyed in 
1849. The buildings that made up the civil settlement {Can- 
nabae), and the tile and pottery kilns were also probably situ¬ 
ated in these areas, which have not yet been systematically cx- 
l)l()re(l. Inscriptions to Jupiter Dolictieiius, Diana and Mithras are 
evidence of temples dedicated to these deities in the environs. 

History.—The foundation of the fortress can be dated archac- 
ologically to c. a.d. 75. At flr.sl buildings and defenses were con- 
.slructcd in timber, but in the last years of the ist century they 
were rebuilt in stone. An inscription found in 1928 records the 
construction of the principia under the Emperor Trajan in the 
year a.d. ioo, but the whole task was not completed for a decade. 
The full occupation of the new stone buildings was of .short dura¬ 
tion, for c. A.D. 120 the garrison was radically reduced to relca.se 
men for the northern frontier, including work on Hadrian’s Wall. 
The first quarter of the 3rd century saw a renewal of military ac¬ 
tivity, following 50 years’ neglect, at Caerleon, as in Wales gen¬ 
erally, clue to the initiative of the Severan dynasty. An in.scription 
records the rei^air of the headquarters building (a.d. ?) by Alex¬ 
ander Severus and his sons and some barracks and the amphi¬ 
theatre were found to have been reconditioned at this time. A 
later rebuilding of barracks a solo is recorded in the joint reign of 
Valerian and Gallienus (a.d. 254-260). 

In the later empire Caerleon declined rapidly in importance in conse¬ 
quence of the military reorganization of (he province. Some troops are 
likely to have been moved to Cardiff to garri.son the new type of coastal 
fort (■rcctcd there again.st the Irish pirate menace, but the Nolilia 
nit at uni, a document recording the. 4th-5th-century disposition of 
troops and officials, shows that the JI Legion was stationed at Kich- 
horough (Rulupiae), Kent, a fort for the defense of the Saxon shore. 
Excavation, however, has shown that certain barracks and buildings 
were occupied or reoccupied at Caerleon till r. a.u. 450 or c. a.d. 375- 
380, but that such occuj>ation wa.s partial and spiiradic. 

Post-Roman. —No remains have been found to show that Caerleon 
W'as occupied in the dark ages, between the end of Roman rule and the 
Norman conquest of Gwent (ajj. 1070); but (he Vrbs legionh recorded 
by Gildas {Dc Exculio Brit. c. 10) a-s the place of martyrdom of tw’O 
Romano-British saints, Aaron and Julius, is almost certainly Caerleon, 
and land presumably belonging to a church dedicated to these martyrs 
was the subject of dispute in the 9th century. (Levinson, Antiquity, 
1 Q 4 I, p. 340 -) 

That King Arthur held court at Caerleon on Usk is highly improb¬ 
able. though the green circle of the amphitheatre was long known as his 
“Table Round” and Lord Tennyson stayed at Caerleon while writing 
the Idylls of the King. To Giraldu.s Cambrensis (r. j 146-1220) Cacrjeoii 
was recognizable as an ancient Roman city with many vestiges of its 
ancient splendour. {Itinerary I, 5.) The remains of a motte castle of 
tho early mediaeval period stand outside the N.E. angle of the Roman 
fortress (see plan) ; it was mostly in Welsh ownership and was burned 
down in 1235. (Bradncy, A History of Mon. Ill, 2, p. 186.) 

Sec Nasb-Williams, The Roman Legionary Fort at Caerleon, Mon. 


National Museum of Wales (1040); Excavation Repurt:>, ArckaeologM 
Cambrensis (1930, 1931, 1932, 1933, 1935, 1940 (Na.sh-Williams. 
Hawkes, Grimes. A. Fox); Archaeologin 78 (Wheeler) ; .Nasli-Willi.jtns, 
Catalogue of Inscribed and Sculptured Stones, National Museum of 
Wales (1935) : bee, Isca Silurum (j8t>j). (A Fx) 

CAERNARVON, ancient market town, municipal and con¬ 
tributory parliamentary borougli, seaport and county town of 
Caernarvonshire, North Wales. 68] mi. W. of Chester by the 
coastal L.M.S.R. Pop. (est. 1938), 8.697. Area, 3.4b sq.mi It 
is near the S.VV. end of the Menai .straits, at the mouth of the 
Sciont. The settlement dales from mediaeval days, though only 
] mi. away is the site of the Roman Segontium. Its famous cas¬ 
tle, begun for Edward I in 1284, though little more than a shell, 
is a most imposing monument, occupying some 3 ac. at the angle 
between the Seiont and the straits. It is now publie property, 
under the care of a constable. The town walls (1284-85), enclos¬ 
ing an area to the north of the castle, are almost intact. To the 
southeast is Llanbeblig, the mother church of Caernarxon, with a 
14th-century north chapel. From the little harbour a ferry crns.ses 
to Anglesey. The slates of the Llanberis district are o.xiiorted. 
The town has few industries; it is best known as a touri.st centre 
for the Snow’don country. It i.s an ancient jiarliamentary borough 
contributory to the Caernarvon di.strict of boroughs, returning 
one member. Near the town is a wireless telegraph)- station. 

The county quarter sessions and assizes are held in the town, 
which h.as a .separate commission of the peace, but no .separate 
court of cpiarter .scssion.s. 

CAERNARVONSHIRE, a county of North Wales (Welsh 
Caer’narfon. for Caer yn Arfon\ bounded north by the Irish sea, 
cast by Denbigh, southeast l)y Merioneth, south by Cardigan bay, 
southwest by Caernarvon bay and w'est by the Menai straits. 
Area. 568.9 sq.mi. A small detached portion of the county on 
the north coast of Denbiglishire stretches inland some 2] mi. 
between Old Colwyn and Elanddulas. The southwest of the 
county, called Llcyn, projects as a pi'iiinsula sejxirating Caernar¬ 
von and Cardigan bays. 

The dentuled Archaean lowland of Anglesey preserves rtM'ks of 
Devonian and Carboniferous age along a low line that crosses it 
from northeast to southwest and along parts of the Menai 
straits; Carboniferous rocks are also preserved at the northea.st 
corner of Anglesey and along the north coast east of the Conway, 
w'ith the Creat Orme's Head a.s an outstanding feature. Archaean 
rotks al.so form the west side of the south part of Lleyn from 
near Nevin to the point of Hraich-y-l*wll, as wi-ll as the island of 
Hard.sey beyond. The area immediately southwest of tlie Menai 
strait.s .shows a zone of Cambrian rocks between Bangor and 
Bethesda on the north and stretdiing from Aher. near Bangor, 
soulhw'e.stward to Clynnog; it includes a belt of Ordovician rocks 
and tw'o zones of igneous rocks, all elongated in the northea.st- 
soutlnvest direction. The next zone is tla* highly characteristii 
mountain range which i.s the main feature of the county's 
geography and is almost uni(|ue in show'ing many fis'ttiires that 
el.sewhere are met with only at twice the height or more. In it 
Ordovician grits and shales, interl)edde(l wjth, and to a larger 
extent overlaid by, lavas, and also pi-netraled by intrusive rocks, 
occur in folds, the summit of Snowdon being strin turally a syn¬ 
cline in the upper Ordovician vob anic rocks whit h dominate I lie 
lower grits and shab's in the great rock wall standing above Llyn 
ddu Arddu. Mynydd Mawr, west of Snowdon, ri pn-senfs the ne( k 
of a volcano. 

The northeastern end (T the main range riso from Con wax- 
mountain (S08 ft.) and Penrnaenrnawr (1.550 ft ), near the north 
coast, southwestward to (.’ariu-dd Llewelxn (3.484 It ) and 
('arnedd Dafydd 13,426 ft ), and this section of the range is 
divided by the deep Ogwen pass (i.ooo ft ) from I lie next in 
which are Y Glyder Fawr ("3,279 ft.) and \ Glyder Fach (3.262 
ft.). Elidyr Fawr (3,029 ft.) is a western outfio.st in this section 
which Is bounded on the southwest by another deep zone of 
faults forming the pa.ss of Llanberis (1.169 ft ). Southwest of 
this is Snowdon (Eryri or Yr Wyddfa, 3 560 ft ). The Snowdon 
ma.ss again is separated by the pass (651 ft l above Rhyd ddu 
pass from three somewhat radially arranged masses which are also 
separated from one another by deep line.s. The most northern of 
these three masses is dominated by Mynydd Mawr (2,290 ft ), 
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the median one by Oamedd Goch ('2,301 ft.; and the southerly 
one by Moel Hcbog (2,566 ft.j. The median one, itself mainly 
of intrusive iKiieou.s rock, may be .said to be followed by a series 
of heijjhts, (iyrn ddu (1,712 ftj, VT Kifl (1,849 f ^nd Garn 
Itodlean (918 ft.) stretching down the Lleyn peninsula. 

d'he southea.'.t flank of the main range i.s marked by another 
deep line, more gentle however than tho.se cro.ss ones which have 
just been named. This drains eastward to the Conw-ay by the 
Gwrhyd and Llugwy. on which latter occur the Swallow falls, 
and southwest ward by the Glaslyn which occujiies Nant Gw’ynant 
and drains its two lakes, Llyn (iwynant and Llyn Dinas. After 
re( eiving a contributor (the Colwyn) from the Rhyd ddu pa.ss on 
the west of Snowdon, the Glasl>n leaves the mountains by the 
wild gorge of Aberglaslyn emerging on to the lowland of Traeth 
Mawr, partly reclaimed from the sea in recent times. South and 
southeast of tlut; Llugwy, GwrliN’d and Glaslyn valleys is a 
subordinate range, the directive lines of which arc parallel to 
those of the valleys and are largely determined by zones of basalt, 
(lolerite and diabase. Here are Moel Siahod (2,860 ft.) and 
Gynichl (.’,.’65 ft.), the latter a very sharj) j)eak. 

The deep‘CUt divisions of the range are one of its most marked 
features and along these lines there occur numerous elongated 
lakes typically with a morainic dam at the lower end. Contrasting 
with these lakes are others higher u[) the mountain sides occupying 
deep (orries or cwms, that is, glacial cir((ucs. Cwm Glas, with its 
little lake on the ea.'.t of Snowdon summit, and Llyn Idwal, on the 
north side of \ Glyder h'awr, are among (he finest of (he.se circiues 
with great preutiices more than half surrounding the lakes. The 
rivers of the range are mo.stl\' swift, draining to the Irish sea and 
the Menai straits for the most part, with the exception of the 
Glaslyn already mentioned. The Ogwen, Seint (commonly 
Seiont), and (iwyrfai drain down the passes northwestwards to 
the Menai strait.i. 'I'he Conwai)’, with its feeders Machno, Lledr 
and Llugwy (which receives the GwTh>'d), is the chief stream and 
runs in a remarkably straight valley from Beltws y Coed to the 
sea; it i.s navigable for about 12 mi. from the sea. This valley 
separates tlu' Snowdon range with its igneous renks from the 
Denbighshire plateau of Silurian rotks without igneous intrusions 
which, like the Welsh highland plateau generally, remains below 
the 2,ooo-foot level. 

'I’he contrast between the Welsh highland plateau, with its 
rounded hilUo|.>.s, the remains of a peneplain, and (he mountain 
range above the 2,000-foot contour, with its sharp circjues almost 
against the very heart of the mountains, is a marked feature of 
Wales repealed in the Cader Idris range and noliceal)le el.sewhere 
in greater or less degree in VV\‘st Wales where the land rises above 
the 2,ooo-foot level. On the northwest and southeast flanks of 
the C aernarvonshire range Cambrian rocks outcrop. Their distri¬ 
bution northwest of the range has been mentioned above; on the 
southeast of the range they occur from Blaenau Ffestiniog nearly 
to Criccieth and another outcrop forms the Trwyn Cilan promon¬ 
tory between St. 'I'udwals roads and Forth Neigwl. This last is 
doubtless a continuation of the outcrop farther cast, the inter¬ 
vening mass having sunk under Cardigan bay, the coastline of 
which, low in places, has Ordovician strata with a number of 
igneous masses. 'I'he argillaceous C.’ambrian rocks were obviou.sly 
subjected to inten.se pre.ssure during the upri.se of the folds of the 
mountain range and, especially towards the junctions of (Cambrian 
and Ordovician, linely cleaved slates of economic importance are 
found, the chief centres being Bethesda. Llanberis and Fenygroes 
on the northwest and Blaenau Ffestiniog on the southea.st. It is 
usually claimed that the last imixirtant movement of land has 
lu'en a downward one of {>osl-Fleistocenc date and that this has 
not only created the waterway of the Menai straits but has also 
given titt? Lavan and C'aernarvon sands, large areas of lost land. 

The prehistoric relations of Caernarvonshire .suggest that the 
county was of .some importance in megalithic time.s, e.spt'cially 
perhaps (he zone between Criccieth and Caernarvon. The south¬ 
eastern coastal region has yielded considerable bronze finds and 
the native hilltop fortres.ses of IVnmaenmawr, Tre’r Ceiri, Dinas | 
Emrys (near Bcddgelert') etc., apparently dating from Roman I 
time.s at least in their present forms, as well as the Roman posts 1 


at Segontium (Caernarvon, q.v.) and Caerhun (Conway, q.v.), 
show the importance of the region in Roman times. As traditional 
ways to Ireland lay through the county and Anglesey it may be 
that the early importance of Caernarvonshire was partly con¬ 
nected with this fact. Deganwy on the fertile clay soil of the 
lower Conway seems to have been of importance in post-Roman 
times. During the early middle ages, Caernarvonshire was divided 
into four cantreds: Arfon, the country from the Menai straits to 
the heart of the mountains, and the centre of Welsh folklore; 
Arllcchwcdd from the Ogwen river in the west to Dolgarrog on 
the lower Conw'ay in the east, a coastal plain with mountains 
behind, but also including Nant Conway; Lleyn, the southwestern 
peninsula, marked with old roads and hospices for pilgrims to 
Bardscy; and Eifionydd in the south of the county at the base of 
the Lleyn ix;ninsula. 

After the military conquest by Edward I (i282),*the statute 
of Rhuddlan converted North Wales, save the lordship of Den¬ 
bigh, into shire ground and the king had castles built at several 
places and notably around the mountain fastnesses at Caernarvon, 
Conway, Cnccieth and Harlech. The 14th century witnessed many 
disturbances culminating early in the 15th century in the great 
effort of Owen Glendower, who made himself master of Wales and 
tried to develop a policy of an autonomous church and two uni¬ 
versities, a policy which failed through militarv' defeat. English 
influences spread from the castle towns as well as from the en¬ 
franchised manors of Nevin and Pwllheli. and Anglesey became 
strategically important in connection with Ireland, with the 
re.sult that English attention was focussed on Caernarvon, and 
Lleyn lost its Irish links, becoming a region of survival of Welsh 
.speech and old cus(om.s. Arfon later became to a large extent 
Anglican in religion while nonconformity grew strong in Eifionydd 
and Lleyn. 

Industries. —Agriculture, especially sheep farming, is the most 
important occupation. The Snowdon area is the great sheep farm¬ 
ing area, while Eifionydd is noted for its mixed farming with its 
market focus at Criccieth. Lleyn centres on Pwllheli and has large 
farms growing a little wheat and a great deal of barley. Its cattle 
are specially good and are exported to other areas in Wales as 
well as to the English midlands. 

North Caernarvonshire is a region of slate and granite quarry¬ 
ing and claims to have the largest slate quarries in the world. The 
chief (juarries are at Bethesda, Llanberis and Nantlle, W'hich send 
their export of roofing slate and slate blocks to Penrhyn, Port 
Dinorwic and Caernarvon respectively. Many of the quarrymen 
are .small farmers as well. There is also a great deal of roadstone 
quarrying, Pwllheli being an important centre. There are elec¬ 
trical power works at Dolgarrog and Cwm Dyli, with aluminum 
works at the former place. Catering for summer visitors is also 
a feature of the county both in the coast resorts and inland. 

Communications. —The G.W.R, runs along the Cardigan bay 
coa.st and terminates at Pwllheli. The L.M.S.R. main line runs 
along the northern coast, with branches from Llandudno junction 
to Blaenau Ffestiniog, along the Denbigh.shire side of the Con¬ 
way; from Menai bridge to Caernarvon (thence continuing to 
Llanberis, or, by another line, to Afon Wen, 4 mi. from Pwllheli ). 
After 1920 road tran.sport became very important, especially in 
Lleyn and the west of the county, where poor railway facilities 
were supplemented by good motorbus service. There were 267 mi. 
of roads in the county in 1942. 

Administration. —The area of the administrative county is 
56S.9sq.mi. Pop. (est. 1938 ) I tS. 590. Wartime movements caused 
an increase of iiV< between Sept. 1939 and Feb. 1941. The 
county as a whole returns two members to parliament, one for the 
county and the other for the Caernarvon boroughs, which include 
the municipal boroughs of Bangor, Caernarvon. Conway and 
Pwllheli, the urban di.stricts of Criccieth, Llandudno, Llanfair- 
fechan. Penmaenmawr and the civil parish of Nevin. There are 
7 urban districts. 4 rural districts and 52 civil parishes. The a.ssizes 
are held at Caernarvon and are part of the North Wales circuit. 
Except a few parishes (in and near Llandudno") in St. Asaph dio¬ 
cese. Cacrnar\onshire is in the diocese of Bangor. The National 
Trust owned 690 ac. in the county in 1942. 
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See Edw. Brccsc, Kalcndar of Gwynedd (1874); J. E. Lloyd, The 
Story of Caernarvonshire, Cambridge County Geographies. 

CAERPHILLY, Glamorganshire, Wales, 7 mi. from Cardiff, 
and 6 mi. from Pontypridd. The origin of the name is unknown. 
It was formerly in the ancient parish of Eglwy.silan, but from that 
and Bedwas, Mon., an ecclesiastical parish was formed in 1850, 
while the whole of the parishes of Eglwysilan and Llanfabon were 
in 1893 constituted into an urban district; pop. (est. 1938) 32,180. 
Area, 20.2 sq.mi. The ancient commote of Senghenydd (corre¬ 
sponding to the modern hundred of Caenihilly) comprised the 
mountainous district from the ridge of Cefn On on the south to 
Breconshire on the north, being bounded by the rivers Taff and 
Khymney on the west and cast. Its inhabitants, though nominally 
subject to the lords of Glamorgan since FitzHamon’s conquest, 
often raided the lowlands. To keep these in check, Gilbert de 
Clare, during the closing years of the reign of Henry III, built the 
castle of Caerphilly on the southern edge of this district, in a 
wide plain between the two rivers. Prince Llewelyn ap Griffith laid 
siege to it in 1271. Subsequently completed, it became “the earli¬ 
est and the most complete example in Britain of a concentric 
castle of the type known as ‘Edwardian’.” The great hall is a fine 
example of Decorated architecture. This and other additions are 
attributed to Hugh le Despen.ser (1318-26). It was attacked by 
Owen Glendower in 1403. Before the middle of the isth century 
it had ceased to be a fortified residence and was used as a prison, 
but its ruins at the pre.sent day are exten.sive and imposing. 

The town grew up around the castle but never received a charier 
or had a governing body. Its markets during the iqth century 
were chiefly noted for the Caerphilly cheese sold there. The dis¬ 
trict was one of the chief centres of the Methodist revival of the 
iSth century, the first .synod of the Calvinistic Methodists being 
held in 1743 at Watford farm close to the town. With the develop¬ 
ment of the south Wales coal field the pro.sperity of Caerphilly 
greatly increased. In 1858 was opened the Rhymney railway from 
Rhymnes’ to Caerphilly and on to Taff’s Well, wdicncc it had 
running powers over the Taff Vale railway to Cardiff, but in 1871, 
by means of the Cefn On tunnel a direct line was made to Car¬ 
diff. A branch line, 4 mi. long, was opened in 1894 to Senghenydd. 
The Pontypridd and Newport railway was constructed in 1887. 
and there is a joint station at Caerphilly for both railways. Trade 
depression in the 1930s had especially marked effects in this 
locality, 43.9% of the insured population being unemployed in 
May 1934. 

CAESAXPINUS (Cesalpino), ANDREAS (1519-1603). 
Italian botanist and physician, was born in Arezzo in Tuscany 
on June 6, 1519. He studied anatomy and medicine at the Univer- 
sit>- of Pisa, where he took his doctor’s degree in 1551, and in 1555 
became professor of materia medica and director of the botanical 
garden. Apix)intcd physician to Pope Clement VIII, he removed 
in 1592 to Rome, becoming professor at the Sapienza. He died 
Feb. 23, 1603. He w'as the most distinguished botanist of his time. 
His work, Dc Plantis lihri xvi (Florence, 1583), was the .source 
from w’hich various subsequent writers, and especially Robert 
Mori.son (1620-83) derived their ideas of botanical arrangement. 
Linnaeus himself gratefully avowed his obligations to Caesalpinus. 
Caesalpinus was also distinguished as a physiologist, and it has 
been claimed that he had a clear idea of the circulation of 
the blood. His other works include Daemonum investi^atio 
peripalctica (1580), Quacstionum viedicarnm Ubri ii (1593). 
Dr MrtalUcis (1596), and Quacstionum peripatetkarum lihri 

V (1571). 

See L. C. Miall, The Early Naturalists (1012) and V. Viviani, Vita 
ed Opere di Andrea Cesalpino (Arezzo, 1922). 

CAESAR, GAIUS JULIUS (lui.ius) (io2?-44 b.c.), the 
great Roman soldier and statesman, was born on July 12, 102 b.c. 
(In spite of the explicit statements of Suetonius, Plutarch, and 
Appian that Caesar was in his 56th year at the time of his 
murder, it is, as Mommsen has shown, probable that he was born 
in T02 B.C., .since he held the chief offices of state in regular 
order, beginning with the aedileship in 65 b.c., and the legal age 
for this was fixed at 37-38.) His family was of patrician rank 
and traced a legendary descent from lulus, the founder of Alba 
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Longa, son of Aeneas, and grandson of Venus and Anchiscs. 
Caesar made the most of his divine ancestry and built a temple in 
his forum to Venus Genetrix; but his patrician descent was of 
little importance in politics and disqualified Caesar from holding 
the tribunate, an office to which, as a leader of the popular thirty, 
he would naturally have aspired. The lulii Caesares, howTver. had 
also acquired the new' nobilitas, which belonged to holders of the 
great magistracies. Caesar’s uncle was consul in 91 n.c., and his 
father held the praetorship. Most of the family seem to have 
belonged to the senatorial party {optimalcs) ■, but Caesar himself 
was from the first a papillaris. The determining factor is no doubt 
to be sought in his relationship with C. Marius, the husband of 
his aunt lulia. Caesar was born in the year of Marius's first great 
victory over the Tout ones, and as he grew up, inspired by the 
traditions of the great soldier's career, attached himself to his 
party and its fortunes. Of his education wt know scarcely any¬ 
thing. His mother, Aurelia, belonged to a distinguished family, 
and Tacitus {Dial, de Oral, xxviii.) couples her name with that 
of Cornelia, the mother of the Gracchi, as an example of the 
Roman matron w’hose diseiplina and srveritas formed her son for 
the duties of a soldier and statesman. His tutor was M. Antonius 
Gnipho, a native of Gaul (by which Cisalpine Gaul may be 
meant), who is said to have been equally learned in Greek and 
Latin literature and to have set up in later years a school of 
rhetoric which was attended by Cicero in his praetorship 66 b.c. 
It is iKissible that Cae.sar may have derived from him his inter¬ 
est in Gaul and its people and his sympathy with the claims of 
the Romanized Gauls of northern Italy to political rights. 

In his 1 6th year (87 b.c.) Caesar lost his father, and assumed 
the to^a virilis as the token of manhood. The Social War (00-80 
n.c.) had been brought to a close by the enfranchisement of 
Rome’s Italian .subjects; and the (ivil war which followed it led, 
after the departure of Sulla for the East, to the temporary tri¬ 
umph of the popularcs, led by Marius and Cinna, and the indis¬ 
criminate massacre of their political opponents, including both 
of Caesar’s uncles. Caesar was at once marked out for high dis¬ 
tinction, being created flamcn Dialis or priest of Jupiter. In the 
following year (which saw the death of Marius) Caesar, reject¬ 
ing a proposed marriage with a wealthy capitalist’s heiress, sought 
and obtained the hand of Cornelia, the daughter of Cinna, and 
thus became further identified with the ruling p)arty. His career 
was soon after interrupted by the triumpffinnt return of Sulla 
(82 B.C.), who ordered him to divorce his wife, and on his refusal 
deprived him of his property and priesthood and was induced 
to si)arc his life only by the intercession of his aristocratic rela¬ 
tives and the college of Vestal virgins. 

Released from hi.s religious obligations. Caesar now (Si n.c.) 
left Rome for the East and served his first campiaign under Minu- 
cius Thermus, who was engaged in stamping out the embers of 
resistance to Roman rule in the province of Asia, and received 
from him the “civic crown” for saving a fellow-soldier's life at 
the storm of Mytilenc. In 78 b.c. he was serving under Servilius 
Jsauricus again.st the Cilician pirates when the news of Sulla'.s 
death reached him and he at once returned to Ronu; Refusing 
to entangle him.self in the abortive and equivocal schemes of 
Lepidus to subvert the Sullan constitution, Caesar look up the 
only instrument of piolitical warfare left to the opposition by 
firosecuting two senatorial governors, Cn. Cornelius Dolabella 
(in 77 B.c.) and C. Antonius (in 76 b.c.) for extortion in the 
provinces of Macedonia and Greece, and, though he lost both 
cases, probably convinced the world at large of the c orrupt ion of 
the senatorial tribunals. After these failures Caesar determined 
to take no active part in politics for a time and retraced his stcpis 
to the East in order to study rhetoric under Molon. at Rhodes. 
On the journey thither he was caught by pirates, whom he treated 
w'ith consummate nonchalance while awaiting hi.s ransom, threat¬ 
ening to return and crucify them; when released he lost no time 
in carrying out his threat. Whilst he was studying at Rhodes the 
third Mithridatic War broke out, and Caesar at once raised a 
corps of volunteers and helpied to secure the wavering loyalty of 
the provincials of Asia. When Lucullus assumed the command 
of the Roman troops in Asia, Caesar returned to Rome, to find 
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that he had been elected to a seat on the college of pontifices left 
vacant by the death of his uncle, C. Aurelius Cotta. He was 
likewise elected first of the six tribuni militum a populo, but we 
hear nothing of his service in this capacity. Suetonius tells us 
that be threw himself into the agitation for the restoration of the 
ancient powers of the tribunate curtailed by Sulla, and that he 
•securerl the passing of a law of amnesty in favour of the partisans 
of Se.rtorius. lie was not, however, destined to compass the 
downfall of the Sullan the crisis of the Slave War placed 

the senate at the mercy of Pompey and Crassus, who in 70 B.c. 
swe[it away the safeguards of senatorial ascendancy, restored 
the initiative in legislation to the tribunes, and replaced the 
Ef|ue.slrian order, i.e., the capitalists, in partial possession of 
the jury-court.s. This judicial reform (or rather compromise) 
was the work of Caesar's uncle, L. Aurelius Cotta. Caesar him¬ 
self, however, gained no accession of intluencc. In 6 q u.c. he 
served as quaestor under Antistiu.s Vetus, governor of Hither 
Spain, and on his way back to Rome (ac cording to Suetonius) 
promoted a revoluticjnary agitation amongst the Transpadanes for 
the acquisition of full political rights, which had been denied them 
by Sulla’.s settlement. 

Caesar and Pompey. —Cae.sar was now be.st known as a man 
of pleasure, c( lel>rated for his debts and his intrigues; in politics 
he had no force behind him save that of the discredited party of 
the populiircs, reduced to lending a ]xi.ssivc support to Pompey 
and Crassus. But as soon as the proved incompetence of the 
senatorial govcuninent had brought about the mission of Pompey 
<0 the East with the almost unlimited powers conferred on him 
by the (iabinian and Manilian laws of 07 and 00 u.c. (see Pom- 
PEV), ('aesar plunged into a network of political intrigues which 
it is no longer possilde to unravel. Iti his public acts he lo.st 
no opijortunity of upholding the democratic tradition. Already 
in f)H n.c. he hud jjaraded the bust of Marius at his aunt’s funeral; 
in 65 n.c. as curule aedile, he restored the trophies of Marius 
to their place on the Capitol; in O4 b.c., as president of the mur¬ 
der commission, he brought three of Sulla’s e.xecutioners to trial, 
and in 6.^ n.c. he cau.scd the ancient procedure of trial by popular 
nssemf'ly to be revived against the murdc’rcr of Salurninus. By 
these means, and by the lavishnc.ss of his exix’nditure on public 
entertainments as aedile. he acquired such popularity with the 
plebs that he was elected pontifi'x maximns in 63 11.c. against 
such distinguished rivals ns Q. Eutatius Catulus and P. Servilius 
IsauricUsS. But all this was on the surface. There can be no 
doubt that Caesar was cognizant of some at least of the threads 
of conspiracy which were woven during Pompey’s absence in (he 
Ea.sf. According to one story, the enjavts perdus of the revolu¬ 
tionary party—Catiline, Autronius. and others—designed to assas¬ 
sinate the consuls on Jan. i, 05, and make Crassus dictator, with 
(’aesar as master of the horse. We arc also told that a public pro¬ 
posal was made to confer upon him an extraordinary military com¬ 
mand in F^gypt, not without a legitimate king and nominally 
under the protection of Rome. An equally abortive attempt to 
create a counterpoise to I’ompcy’s pow'er was made by the trib¬ 
une Rullu.s at the close of 64 n.c. He proposed to create a 
land commission with vc,r>' wide powers, which would in effect 
have beem wielded by Caesar and Crassus. The bill was defeated 
by Cicero, consul in 63 n.c. In the same year the conspiracy asso¬ 
ciated wnth the name of Catiline came to a head. The charge 
of complicity was freely levelled at Caesar, and indeed was hinted 
at by Cato in the great debate in the senate. But Caesar, for 
party reasons, was bound to oppose the c.\ecution of the con¬ 
spirators; while Cra.ssus, who shared in the accusation, was the 
richest man in Rome and the least likely to further anarchist 
plots. Both, however, doubtless knew as much and as little as 
suited their convenience of the doings of the left wing of their 
\)arly, which served to aggravate the embarrassments of the gov¬ 
ernment . 

As praetor (62 B.c.) Caesar supported proposals in Pompey’s ! 
favour which brought him into violent collision with the senate. | 
Thus was a master-stroke of tactics, as Pompey's return was ! 
imminent. Thus when Pompey landed in Italy and disbanded his 
army he found In Caesar a natural ally. .After some delay, said 


to have been cau.sed by the exigencies of his crech'tors, which were 
met by a loan of £200,000 from Crassus, Caesar left Rome for 
his province of Further Spain, where he was able to retrieve 
his financial position and to lay the foundations of a military 
reputation. He returned to Rome in 60 b.c. to find that the senate 
had sacrificed the support of the capitalists (which Cicero had 
worked so hard to secure), and had finally alienated Pompey by 
refusing to ratify his acts and grant lands to his soldiers. Caesar 
at once approached both Pompey and Crassus, who alike detested 
the existing system of government but were personally at vari¬ 
ance, and succeeded in persuading them to forget their quarrel 
and join him in a coalition which should put an end to the rule 
of the oligarchy. He even made a generous, though unsucce.ss- 
ful, endeavour to enlist the support of Cicero, The so-called First 
Triumvirate was formed, and constitutional government ceased 
to exist save in name. 

The first prize which fell to Caesar was the consulship, to secure 
which he forewent the triumph which he had earned in Spain. 
His colleague was M. Bibulus, who belonged to the straitest 
sect of the .senatorial oligarchy and, together with his party, 
placed every form of constitutional obstruction in the path of 
Caesar’s legislation. Caesar, however, overrode all opposition, 
mustering Pompey’s veterans to drive his colleague from the 
forurn. Bibulus became a virtual prisoner in his own house, and 
Caesar placed himself outside the pale of the free republic. Thus 
the programme of the coalition was carried through. Pompey 
was satisfied by the ratifuation of his acts in Asia, and by the 
uH.signment of the Campanian state domains to his veterans, the 
capitalists (with whose interests Crassus was identified) had their 
bargain for the farming of the Asiatic revcnue.s cancelled, Ptolemy 
Auletes received the confirmation of his title to the throne of 
Egypt (for a consideration amounting to £1,500.000), and a fresh 
act was passed for preventing extortion by provincial governors. 

The Gallic Wars.— It was now all-important for Cae.sar to 
secure practical irresponsibility by obtaining a military command. 
The senate, in virtue of its constitutional prerogative, had assigned 
as the provincia of the consuls of 50 b.c. the supervision of roads 
and forests in Italy. Cacyar secured the passing of a legislative 
enactment conferring upon himself the government of Cisalpine 
Gaul and Illyricum for five years, and exacted from the terrorized 
senate the addition of Transalpine Gaul, where, as he well knew, 
a storm was brewing which threatened to sweeq) away Roman 
civilization beyond the Alps. The mutual jealousies of the Gallic 
tribes hud enabled German invaders first to gain a foothold on 
the left bunk of the Rhine, and then to obtain a predominant 
po.sition in Central Gaul. In bo b.c. the German king Ariovistus 
had defeated the Acdui, who were allies of Rome, and had wrc\sted 
from the Sequani a large portion of their territory. Caesar 
must have seen that the tiermans were preparing to dispute with 
Rome the mastery of Gaul; but it was necessary to gain time, 
and in 50 u.c. Ariovistus was inscribed on the roll of the friends 
of the Roman people. In 58 b.c. the Helvetii, a Celtic people 
inhabiting Switzerland, determined to migrate for the shores of 
the Atlantic and demanded a passage through Roman territory. 
According to Caesar's .statement they numbered 308,000, and it 
was necessary at all hazards to save the Roman province from 
the invasion. Caesar had but one legion beyond the Alps. With 
this he marched to Geneva, destroyed the bridge over the Rhone, 
fortified the left bank of the river, and forced the Helvetii to 
follow the right bank. Hastening back to Italy he withdrew his 
three remaining legions from Aquileia, rai.sed (wo more, and, 
crossing the Alps by forced marches, arrived in the neighbour¬ 
hood of Lyons to find that three-fourths of the Helvetii had 
already crossed the Saone, marching westward. He destroyed 
their rearguard, the Tigurini, as it was alx)ui to cross, transported 
his army across the river in 24 hours, pursued the Helvetii in 
a northerly direction, and utterly defeated them at Bibracte 
I Mont Beuvray). Of the survivors a few were settled amongst 
the Aedui; the rest were sent back to Switzerland lest it should 
fall into German hands. 

The Gallic chiefs now appealed to Caesar to deliver them from 
the actual or threatened tyranny of Ariovistus. He at once dc- 
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manded a conference, which Ariovistus refused, and on hearing 
that fresh swarms were crossing the Rhine marched with all 
haste to Vesontio (Bcsangon) and thence by way of Belfort into 
the plain of Alsace, where he gained a decisive victory over the 
Germans, of whom only a few (including Ariovistus) reached the 
right bank of the Rhine in safety. These successes roused natural 
alarm in the minds of tho Belgae—a confederacy of tribes in 
the north-wc.st of Gaul, whose civilization was less advanced than 
that of the Celtae of the centre—and in the spring of 57 b.c. 
Caesar determined to anticipate the offensive movement which 
they were understood to be preparing and marched northwards 
into the territory of the Remi (about Reims), who alone amongst 
their neighbours were friendly to Rome. He successfully checked 
the advance of the enemy at the passage of the Aisne (between 
Laon and Reims) and their ill-organized force melted away as 
he advanced. But the Nervii and their neighbours farther to the 
north-west remained to be dealt with, and were crushed only 
after a desperate struggle on the banks of the Sambre, in which 
Caesar was forced to expose his person in the Finally, 

the Aduatuci (near Namur) were compelled to submit, and were 
punished for their subsequent treachery by being .sold wholesale 
into slavery. In the meantime Caesar’s lieutenant, P. Crassus, 
received the submis.sion of the tribes of the north-east, so that 
by the dose of the campaign almost the whole of Gaul—except 
the Aquitani in the south-west—acknowledged Roman suzerainty. 

In 56 B.C., however, the Vencti of Brittany threw off the yoke 
and detained two of Crassus’s officers as hostages. Caesar, who 
had been ha.stily summoned from Illyricum, crossed the Loire 
and invaded Brittany, but found that he could make no headway 
without destroying the powerful fleet of high, flat-bottomed boats 
like floating castle.s possessed by the Veneti. A fleet was hastily 
constructed in the. estuary of the Loire, and placed under the 
command of Decimus Brutus. The decisive engagement wa.s 
fought (probably) in the Gulf of Morbihan .and the Romans 
gained the victory by cutting down the enemy’s rigging with 
sickles attached to poles. A.s a punishment for their treachery, 
Caesar put to death the senate of the Vencti and sold their 
people into slavery. Meanwhile Sabinus was victorious on the 
northern coasts, and Crassus subdued the Aquitani. At the close 
of the season Caesar raided the territories of the Morini and 
Menapii in the extreme north-west. 

In 55 DC. certain Gemian tribes, the Usipetes and Tcncteri, 
crossed the lower Rhine and invaded the modern Flanders. (!acsar 
at once inarched to meet them and, on the pretext that they had 
violated a truce, seized their leaders, who had come to parley 
with him, and then surprised and practically destroyed their host. 
His enemies in Rome accused him of treachery, and Cato even 
proposed that he should be handed over to the Germans. Caesar 
meanwhile constructed his famous bridge over the Rhine in ten 
days, and made a demonstration of force on the right bank. 
In the remaining weeks of the summer he made his first expedi¬ 
tion to Britain, and this was followed by a second crossing in 
54 B.c. On the first occasion Caesar took with him only two 
legions, and effected little beyond a landing on the coast of Kent. 
The second expedition consisted of five legions and 2,000 cavalry, 
and set out from the Portus Itius (Boulogne or Wi5.sant; sec T. 
Rice Holmes, Ancient Britain and the Invasions of Julius Caesar, 
IQ07, later views in Classical Review, May igog, and H. S. Jones, 
in Eng. Hist. Rev. xxiv., iqog, p. 115). Caesar now penetrated 
into Middlesex and crossed the Thames, but the British prince 
Cassivellaunus with his war-chariots harassed the Roman columns, 
and Caesar was compelled to return to Gaul after imposing a 
tribute which was never paid. 

The next two years witnessed the final struggle of the Gaul.s 
for freedom. Ju.st before the .second crossing to Britain, Dum- 
norix, an Acduan chief, had been detected in treasonable intrigues 
and killed in an attempt to escape from Caesar’s camp. At the 
dose of the campaign Caesar distributed his legions over a some¬ 
what wide extent of territory. Two of their camps were treacher- | 
ously attacked. At Aduatuca (near Aix-la-Chapelle) a newly- j 
raised legion was cut to pieces by the Eburones under Ambiorix, I 
while Quintus Cicero was besieged in the neighbourhood of Namur I 


and only just relieved in time by Caesar, who was obliged to 
winter in Gaul in order to check the spread of the rebellion. 
Indutiomarus, indeed, chief of the Treveri (about Treve.s), 
revolted and attacked Labienus, but was defeated and killed. 
The campaign of 53 B.c. was marked by a second crossing of 
(he Rhine and by the destruction of the Eburones. whose leader 
Ambiorix, however, escaiied. In the autumn Caesar held a con¬ 
ference at Durocortorum (Reims), and Acco, a chief of the 
Senones, was convicted of treason and flogged to death. 

Early in 52 b.c. some Roman traders were massacred at Cena- 
bum (Orleans), and on hearing the news the Arverni revolted 
under Vercingetorix and were quickly joined by other tribes, 
especially the Bituriges, whose capital was Avaricum (Bourges ). 
Caesar hastened back from Italy, slipped past Vercingetorix and 
reached .Agedincum (Sens), the headquarters of his legions. \>r* 
cingetorix saw that Caesar could not be met in open battle, and 
determined to concentrate his forces in a few strong jiositions. 
Caesar first besieged and took Avaricum, whose occupants were 
massacred, and then invested Gergovia (near the Puy-de-Ddme), 
the capital of the Arverni, but suffered a severe repulse and 
was forced to rai.se the siege. Hearing that the Roman province 
was threatened, he inarched westward, defeated V^ercingetorix 
near Dijon and shut him up in Alesia (Mont-Auxois), which he 
surrounded with lines of circumvallation. An attempt at relief 
by Vercassivcllaunus was defeated after a desperate struggle and 
Vercingetorix surrendered. The struggle was over except for some 
isolated operations in 51 b.c., ending with the siege and capture 
of Uxellodunum (Puy d'Issolu), whose defenders had their hands 
cut off. Caesar now reduced Gaul to the form of a province, 
fixing the tribute at 40.000,000 sesterces (£350.000) and dealing 
liberally with the conquered tribes, whose cantons were not 
broken up. 

The Civil War.—In (he meantime his own position was becom¬ 
ing critical. In 56 b.c., at the conference of Luca (Lucca), Cae.sar, 
Pompey, and Crassus had renewed their agreement find Caesar’s 
command in Gaul, which would have expired on March i, 54 n.c., 
was renewed, probably for five years, i.e., to March 1, 40 b c., 
and it was enacted that the question of his successor should not 
be discussed until March i, 50 b.c., by which lime the provincial 
commands for 40 n.c., would have been assigned, so that Caesar 
would retain imperium, and thus immunity from persecution, until 
(he end of 40 b.c. He was to be elected con.sul for 48 b.c., and, 
as the law |)r<*scrihed a personal canvass, he was by special 
enarlmenl di.spensed from if.s provisions. But in 54 n.c. lulia, the 
daughter of Cae.sar and wife of Pompey, died, and in 53 B ('., 
Crassus was killed at Carrhae. Pompey now drifted apart from 
Cae.sar and became the chamiiion of the senate. In 52 n.c. he 
fiassed a fresh law de iure. ynagistratutim, which cut away the 
ground beneath Caesar’s feet by making it possible to ])rovide 
a successor to the Gallic provinces before the close of 40 nc., 
which meant that Caesar would become for some months a jiri- 
vate person, and thus liable to be callecl to arcount for his 
unconstitutional acts. Caesar had no re.sourre left but uncom* 
promi.sing obstruction, which he sustained by efiornu)U.M ])ribes. 
His representative in 50 b.c., the tribune C. Scriboniiis Curio, 
served him well, and induced the lukewarm majority ol th(^ sen¬ 
ate to refrain from extreme measures, insisting that Punipey, as 
well as Caesar, should resign the imperium. But all attemjits 
at negotiation failed, and in Jan, 49 b.c., martial law having been 
proclaimed on the profiosal of the consuls, the tribunes Antony 
and Cassius fled to Caesar, who crossed the Rubicon (the fron¬ 
tier of Italy) with a single legion, exclaiming '‘Alea iarta est.” 

Pompey’s available force consisted in two legions stationed in 
Campania and eight, commanded by his lieutenant.s, Afranius 
and Petreius, in Spain; both sides levied troops in Italy. Caesar 
was soon joined by two legions from Gaul and marched rajBdly 
down the Adriatic coast, overtaking Pompey at Hrundisium 
(Brindisi), but failing to prevent him from embarking with his 
troops for the East, where the prestige of his name was greatest, 
Hcreuyion Caesar (it is said) exclaimed “I am going to Spain to 
fight an army without a general, and thence to the East to fight 
a general without an army,” He carried out the fir.st part of 
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this programme with marvellous rapidity. He reached Ilcrda 
(Lcrida) on June 23, and, after extricating his army from a 
ix'rilous .situation, outmanoeuvred Pompey’s lieutenants and re¬ 
ceived their submi-ssion on Aug. 2. Returning to Rome, he held 
the dictatorship for ii days, was elected con.sul for 48 b.c., and 
set .sail for E[)iru.s at Brundisium on Jan. 4. Pie attemiRed to 
invest Pompey’s lines at Dyrrhachium (Durazzo), though his 
opponent's force was double that of his own, and was defeated 
with considerable loss. He now marched eastwards, in order if 
possible to intercept the reinforcements which I’ompey’s father- 
in-law, .Scipio, was bringing up; but Pompey was able to effect 
a junction with this force and descended into the plain of The-S- 
saly, where at the battle of Pharsalus he was dcci.sively defeated 
and fled to Egypt, ijursued by Caesar, who learnt of his rival’s 
murder on landing at Alexandria. Here he remained for nine 
months, fascinated fif the story be true) by Cleo{)atra, and 
almost lost his life in an <^mcutc. In June 47 n.c., he proceeded 
to the I'^a.st and Asia Minor, where, he “came, saw, and conquered’’ 
Pharnaces, son of Mithridates the Great, at Zela. Returning to 
Italy, he (juelled a mutiny of the legions (including the faithful 
Tenth) in Gamjiania and crossed to Africa, where a republican 
army of 14 legions under Scipio was cut to pieces at Thapsus 
(April 6, 46 is.c.). Here most of the republican leaders were 
killed and Cato commit teal suicide. On July Caesar cele¬ 

brated a fourfold triumph and received the dictatorship for ten 
years. In November, however, he was obligcal to .sail for Si)ain, 
where the sons of I’omi)ey still held out. On March 17, 45 n.c., 
they were cru.shed at Mumla. Caesar returned to Rome in 
beplember, and .six months later (March 15, 44 n.c^.) W'as mur¬ 
dered in the senate house at the fool of Pompey’s statue. 

Caesar's Dictatorship.—It was remarked by Seneca that 
amongst the murderers of Caesar were to be found more of 
his friends than of his enemies. We can account for this only 
l)y emphasizing the fact that the form of Caesar’s government 
became as time- went, on more undisgui.sed in its al).solutism, 
while tin* honours conferred upon him s(;emec] de.signed to raise 
him above tlie rest of humanity. It is explained elsewhc‘re {sec 
Romf.; Ancient Ilistvry) that Caesar’s power was cxcrci.sed 
under the form of the dictatorship. In the first instance (autumn 
of 4(j H( .) this was conferred upon him as the only solution of 
the constitutional deadlock created hy the flight of the magi- 
strat(‘s and senate, in order (hat elections (including that of 
(’aesar himself to the consulship) might he held in due cour.se. 
For this there were republican precedents. In 48 n.c. he was 
created diitator for the second time, probably with constituent 
powers aiul for an undefined period, according to the dangerous 
and unpojuilar precedent of Sulla. In May 46 n.c. a third dic- 
tatorsliip was conferred on Caesar, this time for ten years and 
a[)parently as a yearly oflice, so that he became Dictator IV. in 
May 45 n c. Finally, before Ei;b. 15, 44 b.c., this was exchanged 
for a life-di( (afor.ship. Not only was this a contradiction in terms, 
since the dictatorship was by tr.adition a makeshift justified only 
when the state had to be carried through a serious cri.sis, but 
it involved military rule in Italy and the permanent suspension 
of the constitutional guarantees, such as interccssio and provo- 
catio, by which the liberties of Romans were protected. Besides 
the dictatorship, Caesar held the consulship in each year of his 
reign except 47 n.c. (when no ciirulc magistrates were elected 
save for the last three months of the year); and he was, more¬ 
over, inve.sted by special enactments with a number of other 
privileges and powers; of these the most important was the 
trihunicia potestas, which we may believe to have been free from 
the limits of place {i.e., Rome) and collegialily. Thus, too, he 
was granted the sole right of making peace and war and of dis¬ 
posing^ of the funds in the treasury of the state.’ Save for 
the title of dictator, which undoubtedly carried unpopular asso¬ 
ciations and was formally aboli.shed on the proposal of Antony 

'The statement of Dio and Suetonius, that a praefretura legum et 
morum was conferred on Caesar in 46 b.c. is rejected by Mommsen. 
It is possible that it may have some foundation in the terms of the 
law establishing hi.s third dictatorship. According to Dio, the censor¬ 
ship for life was conferred on him in 44 b . c . 


after Cae.sar’s death, this cumulation of powers has little to 
distinguish it from the Principate of Augustus; and the a.ssump- 
tion of the perpetual dictatorship would hardly by itself suffice 
to account for the murder of Caesar. But there are signs that 
in the last six months of his life he aspired not only to a mon¬ 
archy in name as well as in fact, but also to a divinity which 
Romans should acknowledge as well as Greeks, Orientals, and 
barbarians. His statue was set up beside those of the seven 
kings of Rome, and he adopted the throne of gold, the sceptre 
of ivory, and the embroidered robe which tradition ascribed to 
them, lie allowed his supporters to suggest the offer of the regal 
title by putting in circulation an oracle according to which it 
was destined for a king of Rome to subdue the Parthians, and 
when at the Lupercalia (Feb. 15, 44 b.c.) Antony set the diadem 
on his head he rejected the offer half-heartedly on account of 
the groans of the ix^ople. His image was carried in the Pom pa 
circensis amongst those of the immortal gods, and his statue set 
up in the temple of Quirinus with the inscription “To the Uncon¬ 
querable God.” A college of Luperci, with the surname luliani, 
was in.sti(uted in his honour and fianiines were created as priests 
of his godhead. This was intolerable to the aristocratic repub¬ 
licans, to whom it seemed becoming that victorious commanders 
should accept divine honours at the hands of Greek and Asiatics, 
but unpardonable that Romans should offer the same worship 
to a Roman. 

Thus Caesar’s work remained unfini.shcd, and this must be 
b()rn(t in mind in considering his record of legislative and admini- 
.slrative reform. Some account of this is given ehsewhcrc {see 
Rome: Ancient History)^ but it may be well to .single out from 
the list of his measures (some of which, such as the restoration 
of exiles and the children of proscribed persons, were dictated 
by political expediency, while others, such as his financial pro¬ 
posals for the relief of debtors and the steps which he took to 
restore Italian agriculture, were of the nature of palliatives) 
those which have a permanent significance as indicating his grasp 
of imperial problems. The Social War had brought to the inhabi¬ 
tants of Italy as far as the Po the privileges of Roman citizen¬ 
ship; it remained to extend this gift to the Tran.spadanc Italians, 
to establish a uniform system of local administration and to 
devi.se representative institutions by which at least some voice 
in the government of Rome might be permitted to her new citi¬ 
zens. This last conception lay beyond the horizon of Caesar, as 
of all ancient slate.smen; but his first act on gaining control of 
Italy was to cnfranchi.se the Transpadanes, whose claims he had 
consistently advocated, and in 45 b.c., he passed the Lex Julia 
Municipalis, an act of which considerable fragments are inscribed 
on two bronze tables found at Heraclea near Tarentum.’ This 
law deals ijitcr alia with the police and the sanitary arrange¬ 
ments of the city of Rome, and hence it has been argued by 
Mommsen that it w’as Caesar’s intention to reduce Rome to the 
level of a municipal town. But it is not likely that such was 
the case. Caesar made no far-reaching modifications in the gov¬ 
ernment of the city, such as were afterwards carried out by 
Augustus, and the presence in the Lex Julia Municipalis of the 
clauses referred to may be explained as an example of “tacking” 
(legislation per saturarn; see, however, note ’ below). The law 
deals with the constitution of the local senates, for whose mem¬ 
bers qualifications of age (30 years) and military service arc 
laid down, while persons who have suffered conviction for vari¬ 
ous six*cificd offences, or who are in.solvent, or who carry on 
discreditable or imrr.oral trades are excluded. It also provides 
that the local magistrates .shall take a census of the citizens 
at the same time as the census takes place in Rome and send 

’Since the discovery of a fragmentary municipal charter at Tarentum 
dating from a period shortly after the Social War, doubts have been 
cast on the identification of the tables of Heraclea with Caesar’s 
municipal statute. It has been questioned whether Caesar passed such 
a law, .since the Lex Julia Municipalis mentioned in an inscription of 
Patavium (Padua) may have been a local charter. The most recent 
and on the whole the most probable theory is that the tables of 
Heraclea contain a number of enactments promulgated by Antony 
after Caesar’s death under the law which authorized the ratification 
of Caesar’s “acts” as found in his papers. 
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the registers to Rome within 6o days. The existing fragments 
tell us little as to the decentralization of the functions of govern¬ 
ment, but from the Lex Rubria, which applies to the Transpadane 
districts enfranchised by Caesar (it must be remembered that 
Cisalpine Gaul remained nominally a province until 42 b.c.) we 
gather that considerable powers of independent jurisdiction were 
reserved to the rhunicipal magistrates. But Caesar was not con¬ 
tent with framing a uniform system of local government for 
Italy. He was the first to carry out on a large scale those 
[)lan.s of transmarine colonization whose inception was due to the 
Gracchi. As consul in 51) n.c. Caesar had established colonies of 
veterans in Campania under the Lex lulia Af^raria, and had even 
then laid down rules for the foundation of such communities. 
As dictator he planted numerous colonics both in the eastern and 
western provinces, notably at Corinth and Carthage. Mommsen 
interprets this policy as signifying that “the rule of the urban 
community of Rome over the shores of the Mediterranean was 
at an end,” and says that the first act of the “new Mediter¬ 
ranean state” was “to atone for the two greatest outrages which 
that urban community had perpetrated on civilization.” This, 
however, cannot be admitted. The sites of Caesar’s colonies 
were selected for their commercial value, and that the citizens 
of Rome should cease to be rulers of the Mediterranean basin 
could never have entered into Caesar's mind. The colonists were 
in many cast's veterans who had served under Caesar, in others 
members of the city proletariat. We i>os.sess the charter of the 
colony planted at Urso in southern Sjiain under the name of 
Colonia lulia Gcficfiva Urbatwrum. Of the two latter titles, (he 
hrst is derived from the name of Venus Gt'uetrix. the ancestress 
of the Julian house, the .setond indicates that the colonists were 
drawn from the plcb.s nrhana. Accordingly, wc find that free 
birth is not, as in Italy, a necessary (lualification for municipal 
ot'lice. By such foundations Caesar began the extension to the 
provinces of that Roman civilization which the repulilic had 
carried to the bounds of the Italian peninsula. Lack of time 
alone prevented him from carrying into ('fleet such projects as 
the piercing of the Isthmus of Corinth, whose object was to 
promote trade and intercourse throughout the Roman dominions, 
and we are told that at the time of his death he. was contem¬ 
plating the extension of the empire to its natural frontiers and 
was about to engage in a war with Parthia with the object of 
carrying Roman arms to the Euphrates. Above all, be was deter¬ 
mined that the emiiire should be governed in the true sense 
of the word and no longer exploited by its rulers, and he kept a 
strict control over the lei’,ati, who, under the form of military 
subordination, w'cre responsible to him for the administration of 
their jirovinces 

Writings and Character. —Caesar’s writings arc treated under 
Latin LiTERATt’Kr. It is sulbcient here to say that of tho.se 
preserv'ed to us, the seven books Conimrntarii dc hello Gallicn, 
appear to have been written in 51 u.c. and carry the narrative 
of the Gallic camiiaigns dowm to the clo.se of the previous year 
(the eighth book, written by A. Hirtius, is a .supplement relating 
the events of 51-50 b.c.), w'hile the three books De bcllo civili 
record the struggle between Caesar and Pomjiey (40-48 b.c.). 
Their veracity was impeached in ancient times by Asinius Pollio 
and has often been called in question by modern critics. The 
Gallic War, though its publication was doubtless timed to impress 
on the mind of the Roman people the great services rendered 
by Caesar to Rome, stands the test of criticism as far as it is 
possible to apply it, and the accuracy of its narrative has never 
been seriously shaken. The Civil War, esi^ecially in its opening 
chapters is, however, not altogether free from traces of mis¬ 
representation. With respect to the first moves made in the 
struggle and the negotiations for pc^ace at the outset of hostili¬ 
ties, Caesar’s account sometimes conflicts with the testimony of 
Cicero’s correspondence or implies movements which cannot be 
reconciled with geographical facts. We have but few fragments 
of Caesar’s other works, whether political pamphlets such as the 
Anticato, grammatical treatises {De Analogia), or poems. All 
authorities agree in describing him as a consummate orator. 
Cicero {Brut. 22) wrote: de Caesare it a iudico, ilium omnium 
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jerc oraiorum Latinc loqui elcf’antissime, while Quintilian (x. 1 . 
114) says that had he practised at the bar he would have been 
the only serious rival of Cicero. 

The verdict of historians on Cac.sar has always been coloured 
by their political sympathies. All have recognized his command¬ 
ing genius and few have failed to do justice to his personal 
charm and magnanimity, which almost won the heart of Cicero, 
who rarely appealed in vain to his clemency. Indeed, he was 
singularly tolerant of all but intellectual opjHisition. His private 
life w'as not free from scandal, especially in his youth, but it 
is dilbcult to believe the worst of the tales which were circu¬ 
lated by his opponents, e.g., as to his relations with Nicomedes 
of Bithynia. As to his public character, however, no agreement 
is |)ossible between those who regard Caesarism as a great jiolit- 
ical creation and those who hold that Caesar by destroying liberty 
lost a great opportunity and crushed the .sense of dignity in 
mankind. The latter view is unfortunately confirmed by the 
undoubted fact that Cae.sar treated with scant re.sjiect the his¬ 
torical imstitutions of Rome, which with their magnificent tra¬ 
ditions might still have been the organs of true political life. 
He increa.sed the number of .senators to 000 and introduced 
provincials into that body; but instead of making it into a grand 
council of tbe empire, representative of its various races and 
nationalities, he treated it with studied contempt, and Cicero 
writes th.it his owm name had been .set down as the projuiser of 
decrees of which he knew nothing, conferring the title of king 
on potentates of whom he had never heard. A similar treatment 
was meted out to (he ancient magistracies of the reiiublic; and 
thus began the proce.ss by which the emperors undermined the 
.self-re.sjiect of their subjects and eventually came to rule over 
a nation of slaves. Few men, indeed, have partaken as freely of 
the inspiration of genius as Julius Caesar; few have sufterc'd more 
di.sastrously from its illusions. (See Rome ; Ancient History 1 

BiHLiOGRArnY.— The principal ancient authorities for the life of 
C'aesar arc his own Commentaries, the. biographies of Plutarch and 
Suetonius, letters and speeches of Cii'cro, the Catiline of Sallust, the 
PharsuUa of Lucan, and the histories of Appian, Dio Cassius, and 
Wllcius Paterculus (that of Livy exists only in the Epitome). Amongst 
modern works may be named (he exhaustive repertory ol fact con¬ 
tained in Drumann, Gesrliirlite Roms, vol. iii. (new cd. by Groebe, 
looft, pf». i.’s-Hjo), and the brilliant but partial panegyric of Th. 
M(tmm>en in his Ilistorv of Rome (F/ng. frans., vol. iv., est. |) 450 
ff ). J. A. Froude’s Caesar; A Sketch (2nd ed., iRqO) is erpially biased 
and much h'ss critical. W. Warde Fowler’s .Julhn Car\nr (iHo;) gives 
a favourabN' account {\er also his Social Life at Rome. IQOO). On 
the otlier sid(‘ see especiallv A. Holm, History of Greece (king, trans.. 
vol. iv. p. 5K2 ff.), J. L. Slrachan Davidson, Cicero (i,Sq 4), p 14,S ff 
and (he introductory lections in Prof, 'lyrrcll's edition ol llie Corre- 
spondence of Cicero, jiartii ularly “Ciiero’s ca^' against ('aesar, ' vol. v. 
p. ij? ff. vol. ii. of G. Ferrrro’s Greatness and Detline of Rome (liiv.:. 
trans., 1007) is largely devoted to Caesar, but must lie used with 
caution. L. Meyer, Caesars Afonarchie und das Principal drs Pom 
peius (2nd cd. loig) and T. Rice Holmes, The Roman Repnidir ami 
the founder of the Empire (iO2,0 are both imi>ortant. The Gallu 
campaigns have been treated by Naiioleon IIL, Ilistoire ile Jules Cesar 
(i8()(i). wdiicb is valuable as giving the result of excavations, and in 
English by T. Ri(e Holmes, Caesar’s Conquest of Gaul (luoi), in 
which references to earlier literature will be found. A later anounl is 
that of G. With, Geschichte der Feldzu^e C. Julius Caesars {looti}. 
For maps see A. von Kampen. For the Civil War see Colonel Sloffel 
(the collaborator of Napoleon HI.), Jlistoirc de Jutes Cesar rt la 
guerre civile (1K87). There is an interesting article, ‘''I'lie Likenesses 
of Julius Caesar,” by J. C. Ropc's, in Scribner's May.azine, Feb 1887, 
with 18 plates. ( 11 . S. J.) 

MEDIAEVAL LEGENDS 

In th(' middle ages the story of Caesar did not undergo such 
extraordinary transformations as befell the history of Alexander 
the Great and the Theban legend. Lucan was regularly read in 
mediaeval schools, and the general facts of Caesar’s life w'ere 
too wu’ll known. He was generally, by a curious error, regarded as 
the first emperor of Rome,* and representing as he did in the 
popular mind the glory of Rome, by an easy transition he became 
a pillar of the Church. Thus, in a French pseudo-historic romance 
Lex Faits des Romains {c. 1225), he receives the honour of a 
bi.shopric. His name was not usually associated with the marvel- 

^Brunetto Latini, Trisot: "Et ainsi Julius Cesar fu li premiers em- 
pereres des Romains." 



CAESAR—CAESAREA PHILIPPI 


526 


Jou.s, and the trouvhe of Uuon de Bordeaux outstepped the usual 
sober tradition when he made Oberon the son of Julius Caesar 
and Morgan la Fay. About 1240 Jehan de Tuiin composed a 
prose Hystore de Julius Cesar (ed. F. Settegast. Halle, 1881) 
based on the Fharsalia of Lucan, and the Commentaries of Caesar 
(on the C'ivil War) and his continuators (on the Alexandrine, 
African, and Spanish wars). The author gives a romantic de¬ 
scription of the meeting with Cleopatra, with an interpolated 
dissertation on amour (our ton as under.stood by the irouveres. 
The fjystorc was turned into verse (alexandrines) by jacot de 
Forest (latter part of tlie 13th century) under the title of Roman 
de Julius CJsar. A prose compilation by an unknown author, 
Les Baits des Romains (r. 1225), has little re.semblance to the 
last two works, although mainly derived from the same .sources. 
It was originally intended to contain a history of the twelve 
Cat'sar.s, but < oncluded with the murder of the dictator, and in 
some mss. bears the title of Li livres de Cesar. Its popularity 
i» proved by tht; numerou.s rnss. in which it is preserved and by 
three separate translation.s into .Italian. A Mistaire de Julius 
Char is said to have l)een represented at Amboise in 1500 before 
Louis XH. 

See A. Graf, Roma nella memoria e nella imaginazione del medio 
evu. i. ch. H I i8K2-K,0 : P- Moyer in Romania, xlv. (1K85). where llic 
Fait\ (lei Romaim i.s analy.sed at length; A. Duval in IlisLoirr lit- 
teraire de la Rraner, xix. (1838); L. Ccjnstans in Petit de Jullevilles’ 
Hist, de la langur e.t dr la lilt. frnn(aisr, i. (i8q6) ; H. Wesemann, Die 
iasarfaheln des Mittelallers (Lowt^nberg, 1879). 

CAESAR, SIR JULIUS ( i 557?- i / h 6), English judge, de- 
scended from the dukes de' Cesarini in Italy, was born near 
Tottenham in Middlesex. He wa.s educated at Magdalen hall. 
Oxford, and afterwards at the University of Paris, where in 15^1 
he wa.s made a doctor of civil law. 'I'wo years later he was ad¬ 
mitted to the .same degree at Oxford, and abo became doctor 
of the canon law. He held many high ofiice.s during the reigns 
of Elizabeth and James I., inclu<ling a judgeship of the admiralty 
court (1584), and chancellor and under treasurer of the exchequer 
(Tt)0()). He was knighted by King James in 1603, and in 1614 
was appoinlt'd master of the rolls, an office which he held till his 
death on Af>ril 18, 1636. He was so remarkable for his charity 
that it was said of him that he seemed to be the almoner-general 
of the nation. His niamiscripts. many of which are now in the 
Hritish Museum, were sold by auction in 1757 for over /500. 

See K. Lodge, l.ife of Sir Julius Caesar (1810); Wood, Fasti 
Oxoturru\rs, cd. IJIi.s.s; Fo\s, Lives of the Judges. 

CAESAREA MAZACA or Kayseri, chief town of a ' 
vilayet of the .same name in Turkey. Mazaca. the re.sidence of the 
kings of ('ap[iadocia. later called Eusehca (perhaps after Aria- 
rathes Eusebes), and named Caesarea iirobaidy by Claudius, 
stood on a low s[)ur on the north side of Erjies Dagh {M. 
Argaeus). The site, now' called Eski-shehr, shows only a few 
tr.'cces of the old town. It was taken by Tigranes and destroyed 
by the Persian king Shapur (Sapor) I. after his defeat of Valerian 
in A.D. 260. In the 4th century Basil, when bishop, establLlu'd 
an ecclesiastical centre on the plain, about i mi. to the north¬ 
east, and this gradually supplnnted the old town. A portion of 
Basil’s new city was surrounded with strong w-alls and turned into 
a fortress by Justinian; and within the walls, rebuilt in the 13th 
and 16th centuries, lies the greater part of Kaisarieh, altitude 
3,500 ft. The low-n was captured by the Seljuk sultan. Alp Arslan, 
iof>4, and by the Mongols, 1243, before passing to the Osmanli 
Turks. The (own is noted for Its fruit, esjx’cially its vines; it 
exports tissui's, carpets, hides, berries and dried fruit. Pop 
(i()40) 52,407. It i.s the headquarters of the American mission 
in Cappadocia. It is the seat of a Greek bishop, an Armenian 
archbishop and a Roman Catholic bishop, and there is a Jesuit 
-school. 

CAESAREAN SECTION, in obstetrics (c/.i? ) the operation 
for removal of a foetus from the uterus by an abdominal incision, 
so called from a legend of its employment at the birth of Julius 
Caesar. This procedure has been practised on the dead mother i 
since very early times; in fact it was prescribed by Roman law 
that every woman dying in advanced pregnancy .should be so 
treated; and in 1608 the senate of Venice enacted that any prac¬ 


titioner who failed to perform this operation on a pregnant woman 
sui>posed to be dead, laid himself open to very heavy penalties. 
But the first recorded instance of its being performed on a living 
woman occurred about 1500, when a Swiss pig-geJder operated 
on his own wife. From this time onwards it was tried in many 
ways and under many conditions, but almost invariably resulted 
in death of the mother from sepsis or haemorrhage. Even as 
recently as the first half of the igth century the recorded mor¬ 
tality was over 50%. Hence enmiotomy—in which the life of the 
chihl is sacrificed to save that of the mother—was almost in¬ 
variably preferred. The introduction of asepsis and use of an 
improved method of suturing the incised uterine wall have reduced 
the mortality to so low a point for mother and child that the 
oiKTation is frequently performed. Where possible, however, in¬ 
duction of premature labour from the seventh month onwards is 
usually to be [^referred. 

This operation is now advised for (i) extreme degrees of pelvic 
contraction, (2) any malformation or tumour of the uterus, cervix 
or vagina, whi( h would render birth of the child through the 
natural passage.s impossible, (3) maternal complications, as 
eclampsia and concealed accidental haemorrhage, and (4) at the 
death of the mother for the purpose of saving the child. 

CAESAREA PALESTINAE, a seaport south of Carmel 
(mod. KaisuriyeJi), built (25-13 B.c.) by Herod the Great as port 
of his cai)ital Sebaste (Samaria) on a Phoenician site known to 
(he ancients as St rat on’s (Astarte.^) Tower. The site with its 
richly architectured structures (palaces, temple, amphitheatre, 
hippodrome, aqueducts) is described by Josephus {Antiq. xv. 
y.6.). The harbour “free always from the waves of the sea’’ was 
constructed by reinforcing with vast stone blocks two reefs which 
stn'tched seawards. A quay encircled the whole harbour on which 
were arches “w-here the mariners dwelt.’’ The harbour had a name 
and fame di.stinct from the town which, indeed, it partly over¬ 
shadowed. Caesarea witnessed imjwrtant cvent.s in the Jives of 
Peter, Philip and Paul. It saw the first incidents in the great 
revolt of the Jews against the Romans (66 a.d. ). There Vespa¬ 
sian was proclaimed emperor (69 a.d.). Under Alexander Severus 
it became the nietrojiolis of Syria and its bishop in consequence 
the Metropolitan, an office which Eusebius held from 315 to 318. 
'I'here Proco])ius was born and there Origen made his home. 
When the Moslems occupied it in 638 its sea power faded and it 
rapidly shrank in size and importance. Under the Crusaders it 
partially revived. They rebuilt and walled a part (about ^^^) of 
(he Roman city adjacent (0 the harbour to ser’vc as a citadel. It 
was taken in 1101 by Baldwin I., on which occa.sion the “Holy 
Grail” was discovered, by Saladin (11S7), by Richard I. (1191). 
Louis IX. strengthened its fortifications (1251) and it was finally 
demoli.shed by Bcibars (1265). Stones from the ruins were trviris- 
poried to Acre and Jaffa for building purpo.ses during the 19th 
century. Turkey transferred thither a small Bosnian community 
in 1878. Anchorage (10 fathoms) is possible in summer \ m. 
from the shore. At Tell Barak, 6 m. inland, two 2nd century 
sarcophagi, finely sculptured, were discovered in 1924. They are 
now in the Jerusalem Museum. See L. Ilacfeli, Caesarea am Mecr. 
Topoy^raphic and Gcschiciitc dcr litadt nach Josephus und Apostel- 
geschii hte (1923). 

CAESAREA PHILIPPI, anciently a city (mod. Banias), 
at the southern end of the Hermon range where from a cave 
issues a source of the Jordan. It was the scene of a great battle 
in which Palestine was won from the Ptolemies by Anliochus 
(Polybius, xvi. 18). A village now occupies the site. North of it 
is the famous “Grotto of the spring,” whose well was bottomless 
(Josephus, Bell. Jiid. i. 21. 3), and the aciions of whose indwell¬ 
ing deity could be affected by casting into the waters a victim 
(Eusebius, vi. 7.8). Baal worship was no doubt practised here 
in early times and its identification with The Baal God of Joshua 
or the Baal Hermon of I Chronicles is not improbable. Baal 
gave way to Grecian “Pan and the Nymphs” (inscription in the 
grotto). The name Pancas (whence Banias) was applied to the 
whole district. Augustus presented the region to Herod who 
erected a temple to his benefactor and set therein the cm^^eror’s 
image. Philip the Tetrarch enlarged and embellished the town, 



CAESARIUS OF ARLES—CAESTUS 


naming it Caesarea after Augustus and adding Philippi to dis¬ 
tinguish it from the Caesarea (Palestinae) of his father. Agrippa 
II. to honour Nero changed the name to Neronias, but the name 
did not endure. Jesus visited the neighbourhood and gave here 
the great charge to Peter (Mark viii. 27). Here Vesjjasian 
refreshed his army with a three weeks’ rest before his advance 
into Galilee. Here, too, Titus after the dov^mfall of Jerusalem 
held gladiatorial contests on a large scale. 

In the 4th cent. Caesarea was erected into an episcopal see. 
It was taken by the crusaders (1129), the emir of Damascus 
(1132), and the emir of Aleppo (1137) in a three-cornered con¬ 
test. It was burned by the Syrians (1157). Some broken 
columns and carved stones, parts of the old walls and citadel, 
traces of an aqueduct and some niches in the rock beside the 
spring are the sole reminders of a vanished glory. A fine 
mediaeval fortress, dismantled in the 13th cent., .stands on a 
lofty conical hill above the spring. 

CAESARIUS OF ARLES, Saint (c. 470-543), bishop 
of Arles and ecclesiastical legislator, was born at Chalons, Bur¬ 
gundy. In 502 he became bishop of Arles, a town which was then 
()f great commercial and iiolitical importance. He convoked the 
Council of Agde (506), of Arles (524), of Carpenlras (527), of 
Orange and of Vai.son (529), and of Marseille (533), wherein 
such problems as scmipelagianism, ecclesiastical jurisdiction and 
jiroperty, and (he education and support of the clergy were raised. 
Ilis works, including his popular sermons, invaluable for history, 
and his two monastic rules were published in Migne, Pat. Lat. vol. 
Ixvii. 

See Malnory, St. Cesuire f.v^.que d’.lrJcs (18^4), Arnold, Caesarius 
V. Arehilr (Leipzig, 1804); Lhaillon, Saint Chaire (1012); and 
K. J. Helele, Hist, of Councils (Eng. trans. by W. R. Clark, 1871). 

CAESARIUS OF HEISTERBACH (c 1170-^ 1240), 

German preacher, was born at Cologne, joined the Cistercians 
and became prior of the Heisterbach house in 1228. Of his best 
known work, Dialojii/r of Visions and Miracles, a scries of as- 
cetical romances, the latest edition is that by J. Strange (Cologne, 
1851). Of his remaining works the Ei^lit Books of Miracles was 
edited by Mcistcr (Rome, iqot), the more historical Life of Si. 
Engelbert (d. 1225) by Gelenius (1633), the biographical list of 
archbishops of Cologne between 94-1238 by Cardauns in Mon. 
Germ. Hist. Script, xxiv., his sermons in 1615, and his "Life of 
St. Elizabeth of Hungary" by Huyskens in Annalcn des His- 
torischen Vereins, etc. (Cologne, 1908). 

See Kaufmann, Caesnrius von Heisterbach (Cologne. 1862) ; Schbn- 
barh, “Studicn zur Erzahlungslit. des Mittel.ilters” in Sitz. drr k. Akad. 
der Wissenschaflen, No. 144 (\'ienna, igoz) ; and E. Bcitz, C. v. 
Heisterbach und die bildende Kunst (Aug.sburg, i(;26). 

CAESARIUS OF NAZIANZUS (c. 3.^.0-368). brother 

of Gregory of Nazianzus, studied at Alexandria nnd then be¬ 
came a physician. After three years in Constantinople he returned 
to Nazianzus in 35S and practised at the court of Constantius and 
of Julian the Apostate. Under the Emperor Valens he became 
quaestor of Bithynia. The Dialogues under his name in Migne’s 
Pair. Gracca. 38 are probably spurious. 

CAESIUM, a metal of the alkali {q.v.) group (symbol Cs, 
atomic number 55, atomic weight 132-81). Its name is derived 
from the Lat. caesius, sky-blue, from two bright blue lines of its 
spectrum. It was the first metal to be discovered by the aid of the 
spectroscope (R. Bunsen, Pogg. Annul., cxiii., 337; Berlin Acad. 
Ber., i860), although cae.sium salts had undoubtedly been handled 
before, but had been mistaken for potassium salts. The most im¬ 
portant mineral containing caesium is pollucite, a silicate of alum¬ 
inium and caesium. This mineral contains from of Cs -»0 

and occurs in commercial quantities in Maine, U.S.A., and the Isle 
of Elba. In 1846 C. F. Plat trier analysed the mineral and obtained 
as total constituents 93 75%, reckoning the Cs^O as K2O. He was 
mystified by the result which was cleared up in 1864 by F. Pisani 
when he found the alkali present to be caesium. Pollucite is 
attacked quite readily by hydrochloric or nitric acid and after (he 
removal of the silica the caesium may be precipitated by forming 
the insoluble double chloride with antimony chloride or crystalliz 
ing out the fairly insoluble caesium aluminium sulphate, an alum 


((7.V.). Caesium is found in the mineral springs of Franken- 
hausen, Montecatini, in Val di Nievole, Tuscany, and Wheal 
Clifford, near Redruth, Cornwall, and, as.sociated with rubidium, at 
Diirkheim; it is also found in lepidolite, leucite, petalite, triphyl- 
line and in the carnallite from Stassfurt. The separation of 
caesium from the minerals which contain it is an exceedingly diffi¬ 
cult and laborious process. According to R. Bunsen, the best 
source of rubidium and caesium salts is the residue left after ex¬ 
traction of lithium salts from lepidolite. This residue consists of 
sodium, potassium and lithium chlorides, with small quantities of 
caesium and rubidium chlc^ridcs. The caesium and rubidium are 
separated from this by repented fractional crystallization of their 
double platinum chlorides, which are much less soluble in water 
than (hose of the other alkali metals. The platinichlorides are re¬ 
duced by hydrogen, and the caesium and rubidium chlorides ex¬ 
tracted by water. W. Feit and K. Kubierschky (iSc)2) separated 
rubidium and caesium from the other alkali metals by converting 
them into double chlorides with stannic chloride; 'whilst J. Red- 
tenbacher (1865) separated them from potassium by conversion 
into alums, which are very slightly soluble in a solution of potash 
alum. In order to separate caesium from rubidium, use is made of 
the different solubilities of their various salts. The bit art rates 
RbllC JIAi and CsHCiILAi have been employed, as have also (he 
alums. The double chloride of caesium and antimony 3CsCl-2SbCl3 
has been used, the corresponding compound not being formed by 
rubidium. The metal has been obtained by electrolysis of a mix¬ 
ture of caesium and barium cyanides, and by heating the hydrox¬ 
ide with magnesium or aluminium. L. Hackspill finds, however, 
that metallic caesium can be prepared more readily by distilling 
(he chloride -vNath metallic calcium. It is a silvery while metal 
which burns on being heated in air. It melts at 26® to 27° C and 
has a specific gravity of i-88 (15'’ C). 

Caesium hydroxide, CsOH, obtained by the decomi)Osition of 
the sulphate with baryta water, is a greyi.sh-white de1iqu(‘scent 
solid which melts at a red heat and absorbs carbon dioxide rapidly. 
It readily dissolves in WMter, with evolution of much heat. 
Caesium chloride, CsCl, obtained by dissolving the hydroxide or 
carbonate in hydrochloric acid, forms small cubes which melt at a 
red heat and volatilize readily; it deliquesces in moist air. The 
bromide, CsBr, and iodide, Csl, resemble the corresponding potas¬ 
sium salts. Many trihaloid salts of caesium are also known such 
as CsBr;,, CsClBr., CsBrl., CsBr-.I, etc. (H. L. W(dls and S, L. 
Penfiekl, 1892). Caesium sulphate, rs2S04, may be pre]iared by 
dissolving the hydroxide or carbonate in sulphuric acid. It crystal¬ 
lizes in short hard pri.sms, readily soluble in w'ater but insoluble 
in alcohol. It forms caesium alum, rS'.SO,iAl2('Sf)i),v24lLO. 
Caesium nitrate, CsNO.), is obtained by clissoh ing the carbonate 
in nitric acid, .and crystallizes in glittering prisms, which melt 
readily, and W'hen heatc'd evolve oxygen and leave a rc'sidue of 
caesium nitrite. Tlic carbonate, Cs;C()3, is soluble in water and in 
alcohol. 

Cae.sium compounds can be readily recognized by the two liright 
blue lines (of w-ave length 4555 and 4593) in their flame spectrum, 
although these arc not present in (he spark spectrum, 'rhe (»lher 
lines include three in the green, twm in the yellow, and two in the 
orange. Caesium has on important technical api)li(ation in (he 
manufacture of radio tubes or “valves.” Its nitrate or chloride is 
mixed with cerium or magnesium nnd rompresser! hitct small 
tablets which are introduced into the tubes. In evacuating the 
tubes, lhe.se tablets are flashed, helping to secure a high vacuum. 

CAESPITOSE, a botanical term for “growing in tufts,” like 
manv grasses. 

CAESTUS or CESTUS, a gauntlet or bo.ring-glove used by 
the ancient pugilists (from Lat. cardo, strike). Of this there 
were .several varieties, the simple.st and lc*ast dangerous being 
the mciUchae (fitChixm), which consi.sled of strijes of raw hide 
tied under the palm, leaving the fingers bare. With these the 
athletes in the palaestrae were wont to practise, re.serving 
for serious contests the more formidable kinds, such as the 
sphaerae (ac^aipai), which were sewn with small metal balls cov¬ 
ered with leather, and the terrible murmrkrs (/.ct'p/iTycifs), some¬ 
times called “limb-breakers” {yvioTbpoL), which were studded 
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with heavy nails. The straps (tuavre^) were of different lengths, 
many reaching to the elbow, in order to protect the forearm when 
guarding heavy blows {sre J. f l. Krause, Gyrnnastik iind AKonistik 
dr.r IJdlcjwn, 1H41). The cacstus is to be distinguished from 
ccstus ( embroidered, from KeuTttu ), an adjective used as a noun 
in the sense of “girdle,” especially the girdle of Aphrodite, which 
was sui»t)osed to have the power of exciting love. 

CAESURA, a break within a foot (Gr. cutting) caused 
by the end of a word, with or without j)ause in the sense; to be 
distinguished from a diaeresis (SiaLpeais), which is a ]>ause be¬ 
tween feet. Engli.sh examples are; 

d’lie profper studfy of [ mankind f is man f(acsuraE 

And born j to write, |i converse, ] and live | ut ease (diaeresis). 

A line will often have many caesuras, as; 

arma ; vilruriKiiie : (ajno i Trojiac ; qui [ primus ; ab] oris 
which (as shown) has one in every foot exct'pt the sixth; but the 
term is generally employed of the pttucipal carsura; i.<\, that in 
or al)OuL the middle of the line, in this case, the one between cano 
and Troiav. The parts into which such a caesura divides the 
verse are called cola (K<iXa, members). Practically ever>' dactylic 
hexameter and every iambic trimeter has a caesura, the former in 
the third foot (p(*nthemimeral) or in the second (trithemimeral), 
usually combined with one in the fourth (hephthemimeral); the 
latter, in the third cjr fourth foot. In dactyls a caesura is called 
rnasculifir if it comes aftcT the long .syllable, frmhiinc if after the 
first short one (.sec; Vf.ksk). 

CAFETERIA. Cafeterias arc popular and uj)-lo-datc res¬ 
taurants which supply meals at the lowest co.st by allowing the 
people using them to wait upon themselves. An institution of 
American origin ami rlevelopment, the cafeteria has so increas¬ 
ingly fixed itself in public favour that there arc now thousands in 
the United Slates and many other counlric'S. 

Previous to their introduction there were no restaurants in 
which a light luncheon could be (juickly obtained. Discouraging 
small orders, restaurant owners did not attract customers who de¬ 
sired little food. Between the high-priced and the general run 
of restaurants there were few attractive medium-grade eating- 
places where small quantities of appetizing food could be secured 
at slight outlay. Most of the so-called moderate-priced re.stau- 
rants in cities were in cramped cpiarters, and too frequently their 
surroundings were as disagreeable as the food was unreliable. 

Expected tipiiing of waiters was a drain upon the re.sources of 
large numbers of people working for small pay. The tipping cus¬ 
tom became [larticularly irksome as the cost of living advanced 
out of all proportion to salaries. With but a short interval for 
lunch, men and women, girls and boys working in shops and 
ofiices also w-anted some spare time for themselves in the noon 
hour. 'I'he self-service system did away with alt delay. Besides 
the regular patron.s, there is in the large cities a floating jxipulation 
which generally lunches at all hours. The system is practically 
unknown in Great Britain. 

Origin of the Cafeteria. —The beginnings were somewhat 
crude. The Exchange Buffet was established in New York city 
in 1HS5. But its system was for men only, and con.sisted of 
customers having their orders filled at a central counter and con¬ 
veying their dishes to other counters, where they ate standing. 
In iSqi, j. R. Thompson opened a restaurant at State and Polk 
streets, Chicago, It combined the .su{)plying of a variety of hot 
foods with the self-service plan. 

In July, 10-5, Journal of Homo Economics puhli.shed the 
results of a i|uestionnaire it had sent out as to the lime and place 
of the cafeteria’s inception. According to the findings, the first 
convincing demonstration was apparently made in Chicago, and 
the motive was semi-philanthropic. 

Easly in the 'oos several social and philanthropic organizations 
in that city conceived (he idea of assisting working girls (o get 
cheaper meals by allowing them to wait upon themselves, and eat 
at tables in a congenial atmosphere. Among these pioneer cafe¬ 
terias were the Ogontz club in the Pontiac building, the nearby 
Wildwood club maintained by Miss Kirkland’s school, and 
the Klio Association’s Noon-Day Rest, started in 1803 at No. 4 


East Monroe street. These places were open only to girl mem¬ 
bers who paid a small weekly charge for luncheons. The cost 
was held down by renting an upper floor, by serving smaller por¬ 
tions than customary at the ordinary restaurant and by doing 
away with the need for waiters. The plan’s advantages were jier- 
ceived by the Young Women’s Christian Association, which soon 
opened cafeterias in Kansas city and in other cities. 

Commercial Value Established. —The commercial possibili¬ 
ties of the cafeteria idea shortly became evident. Experiments 
had shown the urgent need of such restaurants for both men and 
women. Mrs. Knox, one of the first managers of the Noon-Day 
Rest, opened and successfully managed a cafeteria opposite 
Marshall Field’s department store in (Chicago. It was, however, 
in Los Angeles that the cafeteria’s first noted development came. 
Impressed by the popularity of one of the Chicago clubs, Mi.ss 
H. S. Mo.sher, of Michigan, in May 1905, oi)ened a cafeteria in 
Hill street, Los Angeles. In its first stages, a cigar box was u.sed 
as a ca.sh register and the other fittings were likewise rudimentary. 
But thc.se deficiencies were overlooked in the eagerness of crowds 
to give their patronage where the food could be seen and selected. 
The novelty made such a sensation that the Los Angeles news¬ 
papers commented briskly on the spectacle of citizens balancing 
trays filled with savoury dishes. More cafeterias were opened in 
Los Angeles, then the pla^ spread to San Francisco and rapidly 
eastward to other citjes. 

Its Great Proportions. —^Thc cafeteria business reached a peak 
in 1926, its popularity being supplanted by coffee shops, lunch¬ 
rooms, and sandwich shops. Although individually operated cafe¬ 
terias declined in number, chain organizations continued to grow 
and prosper becau.se they added air-conditioning, acoustical treat¬ 
ment, mu.sic, semi-service, lu.xurious surroundings and a high de- 
gr(‘e of speedy service. Most of these new chain units cost over 
$100,000 each and many have a capital investment of $500,000. 

It i.s not unusual for cafeterias in this group to .serve ujiward from 
10,000 to 20,000 meals a day in each unit. 

The largest operators of cafeterias in 1939 were Waldorf System 
of Boston, Ma.ss., with 137 .shops; John R. Thompson Co. of Chi¬ 
cago with 115 shops; Horn & Hardart Co. of Hiiladelphia with 50 
shops; Bickford’s Inc. of New York with 95 shops. 

Cafeteria operators rate as most successful of the largest new¬ 
comers in the field, the S. & W. Cafeteria Co. of Charlotte, N.C., 
with eight units that serve upwards of 7,000,000 meals a year, and 
(he Eorum Cafeteria Co. of Kansas City which serves 11,000,000 
meals a year in six units. The most unusual cafeteria company in 
the United States is Clinton’s Golden Rule in Los Angeles. It 
.serves about 16,000 persons daily with an average check of 25 
cents. 

The food cost is about 43%, labour 2'j%, net profit does not 
exceed k per person served. 

The most striking development of the self-.service restaurant is 
tliat of the Automats, run by the Horn and Hardart Company. 
Fhe name automat was adopted because the plan, which was first 
tried out in Germany, provided for dropping nickels in slots, 
thereby opening a container and releasing the food. From this 
original idea the company branched to the supplying of hot meals 
served at counters by attendants and paid for by the requisite 
coins dropped in slots. In its newer restaurants the automats 
arc a combination of this mode and of the cafeteria, the lower 
floor devoted to coin machines, the upper to self-service from 
counters, with payment to a cashier. 

Cafeterias in Industrial Plants. —In their welfare work for 
employees, beginning generally about the year 1915, many of the 
great industrial corporations in the United States provided cafe¬ 
terias in their factories. In 1929 close to 700 corporations oper- 
aied cafeterias for their employees. The business recession and 
the turn away from paternalism in industrial management, reduced 
the number of cafeterias to about 300 units. 

But the trend toward cafeterias in schools and colleges has been 
on the increase each year. Several thousand of these units are 
now in operation. 

Most of them are managed by women dietitians. They are 
operated on a non-profit basis. 
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The total number of cafeterias in the United States is about 
: 1 . 000 . 

Bibliography. —John Willy, Ideas for Refreshment Rooms (1929); 
N. S. Macintosh, Profitable Cafeteria Management (1934); j. O. 
Dahl, Restaurant Management, Principles and Practice (1935); “S. & 
W. Cafeteria Operation,” Restaurant Management, Dec. 1937: J. O. 
Dahl, Restaurant Data Book (1938); Dr. Mary De Garmo Bryan, 
School Cafeteria (1938). See also Restaurant. (J. O. D.) 

CAFFEINE, a vegetable base, present in coffee beans, with 
the formula C«HioN402. {See Purines.) 

CAFFIERI, JACQUES (1678-1755), French worker in 
metal, the most famous member of a family several of whom 
distinguished themselves in plastic art, was the fifth son of 
Philippe Caffieri (1634-1716), a decorative sculptor, who, after 
serving Pope Alexander VH., entered the service of Louis XIV^ in 
1660. An elder son of Philippe, Franqois Charles (1667-1721), 
was associated with him. As a fondeur ciselcur, however, the re¬ 
nown of the house centred in Jacques, though it is not always 
easy to distinguish between his own work and that of his son 
Philippe (1714-1777). A large proportion of his brilliant achieve¬ 
ment as a designer and chaser in bronze and other metals was 
executed for the crown at Versailles, Fontainebleau, Compiegne, 
Choisy and La Muette. Jacques and his son Philippe undoubtedly 
worked together in the “Appartement du Dauphin” at Ver¬ 
sailles, where the decorations of the marble chimney-piece in the 
best type of the Louis XV. style still remain. They also worked 
together upon the gorgeous bronze case of the famous astronom¬ 
ical clock made by Passement and Danthiau for Louis XV. be¬ 
tween 1749 and 1753. The elder Caffieri was a consummate prac¬ 
titioner of the style rocaille, which he redeemed from its mannered 
conventionalism by the ease and mastcr>’' of his treatment. 
From their studio came an amazing amount of work, chiefly in 
the .sha|x: of those gilded bronze mounts which in the end be¬ 
came more insistent than the pieces of furniture which they 
adorned. Little of the elder’s achievement was ordinary; a large 
proportion of it is famous. In the Wallace collection (Hertford 
house, London) is a commode constructed by Gaudreau with 
mounts from the hand of Jacques Caffieri, in which are seen the 
brilliance and .spontaneity, the sweeping boldness and elegance of 
line that mark his style at its best. Also at Hertford hou.se is the 
exceptionally fine lustre which was a wedding present from Louis 
X\^ to Louise Elizabeth of France. After Jacques’ death his 
son Philippe’s style was gradually modified into that which pre- 
V'ailed in the third quarter of the i8th century, since by 1777, 
when he died, the taste for the magnificent mounts of his early 
days had passed away. Philippe’s younger brother, Jean Jacques 
Caffieri (1725-1792), was a sculptor, but was sufficiently adept 
in the treatment of metals to design the fine rampe d’escalicr 
which still adorns the Palais Royal. 

See A. Michel, A propns de. quelqurs oeuvres de Jean Jacques 
Caffieri rlremment entrees au Musee du Louvre, in archives of Societc 
de THistoire dc r.\rt francais, 4 S. VIII. 251 (iqi6) ; F. de Salvcrtc, 
Les ebenisles du XVIII. siecle, leurs oeuvres ct leurs marques (1927). 

CAFTAN or KAFTAN, a tunic or under-dress with long 
hanging sleeves, tied with a girdle at the waist, worn in the East 
by jiersons of both se.xes. The caftan was worn by the upper and 
middle classes in Russia till the time of Peter the Great, when it 
was generally discarded. 

CAGE, in mining, a contrivance in which is raised to the sur¬ 
face the “tub,” “tram,” “hutch” or “box,” as the small under¬ 
ground truck or ivagon which carries the coal or mineral from the 
working face to the .shaft is called. The cage, which is constructed 
of steel, is usually of such a capacity as to permit of more than a 
single tub being drawn to the surface in each wind. The cages are 
in general use at coal mines; indeed their use is compulsory in 
Great Britain under Section 40 of the Coal Mines act of 1911, for 
the raising and lowering of persons at the mine except where there 
are ladders. At metalliferous mines, the mineral is usually teemed 
into a storage bin, at the bottom of the shaft or the level, from 
which it is loaded into a “skip,” an iron or steel box running on 
wheels, which on reaching the surface automatically tips out the 
ore. But the nature of coal does not permit of such rough usage— 
from the view of both breakage and dust, it is undesirable. 


Prior to the invention of the cage, coal was drawn to the sur¬ 
face in a large wicker-work basket, or “corf." These “corves” 
were woven of hazel wands. After being filled they were f^laced on 
trams which were shoved and pulled by manual labour from the 
face to the “crane station” w-hcre they were lifted on to a hor.se- 
trollcy, conveyed to the shaft and there separately drawn to 
the surface by means of the iron bow or handle with which they 
were fitted. They were unwieldy and required a great deal of re¬ 
pairing; they also imposed a limit on the output. The output of 
a large colliery as late as 1835 working a twelve hour day. wms 
according to Mr. George Stephenson. 300 tons (1835 Report, 
1S42). This means of conveying coal continued well into the nine¬ 
teenth century. 

The First Cage. —During the time this method of raising coal 
was in vogue the arrangements by which the miners—men and 
boys—were lowered and raised were also very primitive. Two 
men would sit each with a leg through a loop of the chain with 
boys (five or six) clinging to the rope above them. Attempts 
were made as early as 1S16 at Washington colliery in the county 
of Durham to introduce a better method of raising coal to the 
surface than by wicker corves, but unsuccessfully. It rested with 
a mining engineer named T. Y. Hall, in the North of England, to 
introduce underground in 1833-1834 tubs running on wheels, and 
their conveyance up the shaft in a cage. Somewhat later he much 
improved the system by providing wooden guide rods in the .shaft 
for the cage, fitted with a shoe at the top and bottom, to slide 
on, and keeps or keps for the cage to rest on on arrival at the 
surface whilst the process of changing the tubs (substituting 
empty for full tubs) was being carried out. 

Cages have not undergone much change since they were first 
introduced, except that they arc usually more capacious and carry 
more and larger tubs, and in most rnodernly equipped shafts run 
on steel rope guides—in place of the wooden or steel rail guides, 
of which there were two to each cage. These ropes, usually four 
to each cage, arc stretched from the top of the pit-head frame and 
tightened by weights at the bottom of the .shaft. At the pit top 
the guide ropes pass through crossbearers and are held by clamps. 
By law, guides have to be jirovided in the case of every working 
.shaft over fifty yards in depth, and in the case of every shaft in 
course of being sunk over one hundred yards in depth; and every 
c.ige has to be provided with catches to prevent tubs falling out; 
and, w'hen used for raising or lowering persons, has to be covered 
completely at the fop and closed in at the two sides. If also has 
to be provided with gates or rigid fences and a rigid bar to hold 
on to. 

The attachment of the cage to the winding rope is by means of 
chains, four or six, one from each corner of the cage and two 
“idle” chains at the sides; Init intervening between the chains and 
the rope capping or “capel” is a safety or detaching hook—re¬ 
quired by law in the case of vertical .shafts. If the winding ap¬ 
paratus is used for lowering or raising persons, and in addition, 
if the .shaft is more than 100 yards in depth, the winding engine 
has to have an automatic contrivance to prevent overwinding. 
(See Coal and Coal Mining.) Every winding rope has to be re¬ 
capped at intervals of not more than six months, and if used for 
raising or lowering persons must not be in use for more than three 
and a half years. All cage chains in general use have to be an¬ 
nealed once at least in every six months, and the detaching hook 
cleaned and refitted once in every three months. (R. R.) 

CAGLI, a town and (with Pergola) an ejiiscoiial .see of the 
Marches, Italy, in the province of I’esaro and Urbino, i8m. 
south of the latter town by rail, and 830ft. above sea-lcvci. Pop. 
(1936) 2,745 (town); 12,658 (commune). The church of St. 
Domenico contains a good fresco (Madonna and saints) by 
Giovanni Santi, the father of Raphael. A tower of the citadel 
of the 15th century, constructed by Francesco di Giorgio Martini 
of Siena, is on the .south-east of the modern town. Cagli occupies 
the site of an ancient vicus (village) on the Via Flaminia, which 
bore the name Calc, 24m. north of Helvillum (mod. Sigillo) and 
i8m. S.W. of Forum Sempronii (mod. Fossornbrone). Below the 
town to the north is a single arched bridge of the road, the arch 
having a span of 15ft. Eight miles north of Cagli the Via 
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Flaminia, which Is stilJ the high-road, traverses the Furlo Pass, 
with a tunnel 4-?yd. Jong, excavated by \T'8paslan in a d. 76 or 
77, as an in.scriptiori at the north end records. There is another 
tunnel at lower level, which belongs to an earlier date; this seems 
to have been in use till the construction of (he Roman road, which 
at first ran rountl the rock on the out.side. In repairing the modem 
road just outside the south entrance to the tunnel, a quantity of 
debris Jielonging to the castle of Petra Perfu.sa. burned by the 
Lombards in 570 or 571, was found Here also was found an 
inscription of a 0. 295, relating to the measures taken to suppress 
brigandage in these part.s. (Sev Ai'Knnikes.) 

.Sec Jnurniil of Roman Studies, XT.. 183 sqq, a brief account with 
reff. ( kjji ). 

CAGLIARI, the capital of Sardinia, an archicpi.scopal sec, 
.and the chief town of a jirovinte (.vee also CaraI.es). It i.s 270 mi. 
VVS.W. of Na|)Jes. and 375 rni. south of (ienon by .sea. Popu* 
lation (town): 108,338 (commune). It is at the 

northern extremity of the Culf of Cagliari, in the centre of the 
south coast of the island. The mediaeval town occupies a long 
narrow hill running north and .south, which must have been the 
ancient acropolis, On each side of the town are lagoons. That 
of S. Cilia on the west, which produces tish in abundance, was 
originally an ojien bay. The upper town retains in part its forti¬ 
fications, iiu hiding (he (wo great towers at the two extremities, 
railed the 'lone dell’ hdefanle (1307), and the Torre di S. Pan- 
crazio (1305), both erected by (he Pisans. On the edge of the 
cliff.s on the east is the tathi'dial, which was built in 1257-1312 
by the IMsans and whi( h retains two of the original transept, doors. 
The piilpil (now dividtil into two) was brought from Pisa in 
1312. 'I'bo church was remodelled in 1676, and the interior is 
baroque. 'Mie lm;adc, in the baroque style, was added in 1703. 
The university is a little fartlu'r north. At the south extremity 
of the hill, on the site of the liasiion of Caterina, a large terrace, 
the I'asseggiala L inberlo I’rimo. has been constructed. Below it 
are covert'd promenades, and from it steps descend to the lower 
town, the oldest [lart of whi<h (the .so-called Marina) slopes 
towards the sea, while the tjuarter of Stampacc lies to the west, 
und beyond it again the suburb of Snnt'Avendrace. Last of the 
ca.stl(! liill .'ind the Marina is the (luarler of Villanova, which 
contains the (luirdi of S. Saturnimi, a domed church of tho 
Kth centuiy. The harbour is a good one; the chief exports arc 
lend, zinc and (Jther minerals and sail In 1938 the harbour was 
much c.xparuled; its trafiic grew from 382,010 tons in ic)27 to 
755,208 tons in nyt.s. I'lic t!ampidatio of Cagliari, the plain 
which begins at I lie north end of the l.igoon of S. Cilia, is fertile 
and much cultivated. The; national ccjstume.s are rarely now seen 
in the neighbourhood of Cagliari, exccjjt at certain festivals, espe¬ 
cially that of S. Efisio (May 1-4) at Pula. The methods of cul¬ 
tivation are primitive: (he water wlu'els, made of brushwood with 
pots tied on to them, are turned by a lilindfolded donkey. Cag¬ 
liari is ex|»osecl to winds in winter, while in .summer it is almost 
African in climate. The main line of railway runs north to Deci- 
mpmatinu (for Iglesias), Ori.stano, Maromcr and Chilivani (for 
'Ferranova and Su.ssari); while another line (narrow-gauge) runs 
to Mandas (lor Sorgono and Torloli). There is also a tramway 
to Oiiarto S. Llena, 

In A D. .}85 the whole of Sardinia was taken by the Vandals from 
Africa; hut in 533 it was retaken liy Justinian. In 687 Cagliari 
ro.se ag.xinst the I'hisl Roman emperors, under (lialetu.s, one of the 
citizens, who made hiinx-If king of the whole island, his three 
brothers becoming governors cT Torre.s (in the northwest), Ar- 
horea (in tiie .suu(hsvest) and (iallura (in the northeast of the 
island). The Saran-ns devastated it in tho 8tli century, but were 
driven out, und the island returned to the rule of kings, until 
they fell in the lotli ceiuury, tfieir place being taken by four 
‘ judges" of the four provinces, Cagliari. Torres. .Arborea and 
tlallura. In (he 12tli ceniurv Mu.satto, a Saracen, established him¬ 
self in Cagliari, but was dricen out with the help of the Pisans 
and Genoese, 'The Pisans soon acquired the sovereignty over the 
w'holt: island with the cxcepiion of Arborea, which continued to 
be indejM’ndenl. In 1297 Boniface VlII invested the kings of 
Aragon with Sardinia, und made it the seat of their government | 


In 1348 tlie island was devastated by the plague described by 
Boccaccio. Not until 1403 were the kings of Aragon able to con¬ 
quer the di.strict of Arborea, which, under the celebrated Eleo¬ 
nora (whose code of laws—the so-called Carta de Logu —was fa¬ 
mous), offered a heroic resistance. In 1479 the native princes 
were deprived of all independence. The island remained in the 
hands of Spain until the peace of Utrecht (1714), by which it was 
I assigned to Austria. In 1720 it was ceded by the latter, in ex¬ 
change for Sicily, to the duke of Savoy, who assumed the title of 
king of Sardinia (Cagliari continuing to be the seat of govern¬ 
ment). and this remained (he title of the house of Savoy until 
t86i. Cagliari was bombarded by the French fleet in 1793, but 
Napoleon’s attempt to take the island failed. During World War 
11 it was bombed by the Allied air forces in Mav i943- 
CAGLIOSTRO, ALESSANDRO, Count (1743-1795), 

Italian alchemist, and im[)0,sfor, wan born at Palermo. Giuseppe 
Balsamo (for such was the “count’s” real name) fled from Sicily 
to escape punishment for a sen>s of ingenious crimes, and visited 
in succession Greece, Egypt, Arabia, Persia, Rhodes (where he 
took lessons in alchemy and the cognate sciences from the Greek 
Althotas) and Malta. There he presented himself to the grand 
master of the Maltese order as Count Cagliostro, and curried 
favour with him as a fellow alchemist., for the grand master’s 
tastes lay in the same direction. From him he obtained intro¬ 
ductions to the great houses of Romo and Naples. At Rome he 
married Lorenza Fellciani, with whom he travelled, under different 
names, through many parts of Europe. He visited Lon(loi\ and 
Paris in 1771, .selling lovc-phillres, elixirs of youth, mixtures 
for making ugly women beautiful, alchemistic powders, etc., 
and deriving large profits from his trade. After further travels 
on the Continent he returned to London, where he posed as the 
founder of a new system of freemasonry, and was well received 
In tho best society, being adored by the ladies. He went to 
Germany and Holland once more, and to Russia, Poland, and 
then again to Paris, where, in ^785^ he was implicated in the 
affair of the Diamond Necklace (r/.Z'.); and although Cagliostro 
escaped conviction by the matchl(;ss impudence of his defence, 
he was imprisoned for other reasons in the Bastille. On his 
liberation he visited England once more, where he was con- 
tined for a while in the Fleet prison Leaving England, he 
travelled through Europe as far as Rome, where he was arrested 
in 1789. He was tried and condemned to death for being a 
heretic, but the sentence was commuted to ])crpe(ual impri.son- 
ment, while his wife was immured in a convent. He died in the 
fortress prison of San Leo. 

The famous Mimoiras pour servir H Vkistoire dii cvfnte dr Cagliostro 
{17SO) arc tictiliouh. The beat account of the lilt*, adventures and 
character of Giu.^eppe BaLsamo is containetl in Carlyle’s Miscrllanie.s. 
Diinnus’s novel, Memoirs of a Physirian i.s founded on his adeenlures. 
Sre also SSrrke, Schw&rmer und Srhxoindlrr zu Endr des XVlll. Jahr- 
hunderts (1875) ; and the sketch of his life in D. Silva^ni’s La Cortr e 
la Societd Romana net sfcoli XVIII. e XIX. vol. i. (Florence, 1881). 

CAGNIARD DE LA TOUR, CHARLES (1777-1850), 

French engineer and physicist, was born in Paris on March 31, 
1777, and after attending the £cole Polytechnique became one of 
the ingenirurs giograpliiqucs. He was made a baron in 1818, and 
died in Paris on July 5, 1859. He was the author of numerous 
inventions, including the cagniarddlc, a blowing machine, which 
consists essentially of an Archimedean screw set obliquely in a 
tank of water in such a way that its lower end is completely, and 
its upper end partially, immersed, and operated by being rotated 
in the opposite direction to that required for raising water. In 
acoustics he invented, about i8ig, the improved siren which is 
known by his name, using it for ascertaining the number of 
vibrations corresponding to a sound of any particular pitch, and 
he also made experiments on the mechanism of voice-production. 
In course of an investigation, in 1822-23, on the effects of heat 
and pressure on certain liquids, he found that for each there was 
a certain temperature above which it refused to remain liquid, 
but passed intd the gaseous state, no matter what the amount of 
pressure to which it was subjected, and in the case of water he 
determined this critical temperature, with a remarkable approach 
to accuracy, to be 683-3'’ F- 
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CAGNOLA, LUIGI, Marchese (1762-1833), Italian archi¬ 
tect, was bom on June 9, 1762, in Milan, and died on Aug. I4i 
1833, at Inverigo. He was sent at the age of 14 to the Clementine 
college at Rome, and afterwards studied law at Pavia. He spent 
two years in Verona and Venice, studying the architectural struc¬ 
tures of the.se cities. In 1806 he was called upon to erect a tri¬ 
umphal arch at Milan for the marriage of Eugene Beauharnais 
with the princess of Bavaria. The arch was of wood, but was of 
such beauty that it was resolved to carry it out in marble. The 
result was the magnificent Arco della Pace in Milan, surpassed 
in dimensions only by the Arc de Triomphe in Paris. Among 
Cagnola’s principal works are the Porta di Marengo at Milan, the 
campanile at Urgnano, and the chapel of Santa Marcellina in 
Milan. 

CAGOTS, a people found in the Basque provinces, Binrn, 
Gascony and Brittany, first mentioned in 1288. In the i6th cen¬ 
tury they had many names, Cagots, Gahets, Gafets in France; 
.'\goles, Gafos in Spain; and Cacons, Cahets, Caqueux and Ca- 
quins in Brittany. During the middle ages they were shunned and 
hated; w'ere allotted separate quarters in towns, culled rasoteries, 
and lived in wretched huts in the country distinct from the vil¬ 
lages. Excluded from all political and social rights, they were only 
allowed to enter a church by a special door, and during the service 
a rail .separated them from the other worshippers. Either they 
were altogether forbidden to partake of the sacrament, or the holy 
wafer was handed to them on the end of a stick, while a receptacle 
for holy water was reserved for their exclusive use. They were 
comi>elled to wear a distinctive dress, and so pestilential was their 
touch considered that it was a crime for them to walk the com¬ 
mon road barefooted. The (rnly trades allowed them were those 
of butcher and carpenter, and (heir ordinary occupation was wood¬ 
cutting. Their language is merely a corrupt form of that spoken 
around them. 

The origin of the Cagots is undecided. Teutonic dc.scent is sug- 
ge.stcd by their fair complexions and blue ryes. Littre defines 
them as “a people of (he Pyrenees affected with a kind of cretin¬ 
ism.” The old mss. call them Chretiens or Chrestians, and from 
(his it has been argued that they were Visigoths who originally 
lived us Christians among the Gascon pagans. A far more prob¬ 
able explan.ation of this name is to be found in the fact that in 
mediaeval times all lej)ers were known as pauperes Cliristi, and 
that these Cagots were affected in the middle ages with a condi¬ 
tion cio.sely resembling leprosy. Thus would arise the confusion 
between Christians and Cretins. To-day (heir descendants are not 
more subject to goitre and cretinism than those dwelling around 
(hem, and are recognized by tradition and not by features or physi¬ 
cal degeneracy. It was not until the French Revolution that any 
steps were taken to ameliorate their lot, but to-tlay they have 
ceased to form a separate clasa. 

See Francisque Michel, Jlistoire dcs raers mauditfs de Fravee el 
d'Espagne (1846); Bulletins dc la sociitl anihrQpologiqw; (18G1, 
1867, 1S68. 1871); Anfuths vtedko-psycholo^iques (Jan. 1.SG7) ; Paul 
Raymond, Mocurs Iknrnahes (Pau, 1872) ; V. dc Rochas, Les Farias 
de Prance el d'Espagne (1877) ; J. Hack Take, Jonr. Anthropological 
Institute (vol, ix., i88o). 

CAGUAS is an important interior town situated on an ex¬ 
tensive and fertile plain in the east-central part of Puerto Rico. 
It is about 25 mi, from San Juan, the principal city and seaport 
of the island, with which it is connected by a railroad and high¬ 
ways. The population of the town itself, by the 1930 censu.s, was 
19,791; in 1940. it was 24,377; the population of the municipal 
district in 1940 was 53,356. 

The town is the centre of a district principally devoted to the 
production of sugar-cane and tobacco; some fruits and coffee arc 
also produced. There are several important sugar centrals in the 
district where sugar is manufactured from the cane. In the town 
there are several cigar factories. The public buildings, stores and 
shops arc attractive. It has a beautiful plaza, wcil-piaved streets, 
electric lights, water-works and a sewer system. The school build¬ 
ings are unusually commodious and attractive; the schools, among 
the best on the island. The municipality has a good hospital and 
a public library. The town and municii)al district are regarded as 
among the most progressive and prosperous in the island. 
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CAHER (Cahir), market town in a good agricultural district, 
Co. Til^rary, Eire, at the foot of the east end of the Galtee 
mountains on the river Suir, midway between Clonmel and 
Tij^rarj' on the Gt. Southern Railway. Pop. (1936) 1,638. An 
ancient fortress on an island in the river was calUul Dun-iasgach 
(Fortress abounding in fish). Caher derives from Cathair, a 
stone fortress. The present castle was built (1142) by O'Connor, 
earl of Thomond. Ardfinnan castle (Norman) stands 6 m. down 
the Suir; there are stalactite caverns at Mitchelstown lo m, 
southwest. 

CAHITA. a group of North American Indians, mainly of the 
Mayo and Yaqui tribes, found chiefly in Mexico, belonging lo the 
Piman family, and numbering some 40,000. 

CAHOKIA* the name of a North American Indian tribe of the 
Illinois confederacy, and of their mission station, near St. Louis. 
The “Cahokia mound" (here (a model of which is in the Pea¬ 
body Museum, Cambridge, Mass ) is interesting as the largest 
prehistoric earthwork in America (see North America: 
Archaeology). 

CAHOKIA MOUND, THE. The largest ])rehistoric Atnerl- 
can earthwork north of Mexico, one of a group formerly number¬ 
ing 45 considerable mounds (not including a great number of 
smaller ones), standing in Illinois, 6 m. east of St. Louis, Mo. The 
great mound is a quadrangular pyramid 998 by 721 ft., by 99 ft. 
in height, with a terrace, 30 ft. high, extending outward about 200 
ft. from one side and with a width of 500 feet. The area of the 
base is over 16 acres, and its contents have been estimated at 
21,690.000 cu. ft., including (he terrace; hence, w'ith the means 
available to p)rehistoric Indians, it is estimated tliat it would 
have taken 1,000 persons nearly five years to build (he main 
earthwork alone. The mound is named from a tribe which oc¬ 
cupied the neighbourhood in historic limes. 

CAHORS, a city of south-western France, capntal of the 
department of Lot, 70m. N. of 'Foulouse, on (he railway to 
Limoges. Pop. (iQ36'i. 12.271, It stands on a rocky peninsula 
encircled by the river Lot. and is notew'orthy alike for its situa¬ 
tion. its ancient buildings and its fine old bridge. Before the 
Roman conquest, Cahors, which grew up near the. sacred fountain 
of Divona (now known a.s the Fontaine des Chartreux, which pro¬ 
vides the town with water), was the capital of the Cadurci, Under 
the Romans it was famous for its limn cloth. Cahors appjears to 
have had a bishop from the third century. Afur the. fall of the 
empire it was occupied by (he Visigoths and fell later (0 (he 
.Saracens. In the middle ages the tow-n was the caintal of Quercy, 
and its territory until after the Albigensian Crusade was a lief 
of the counts of Toulouse. 'Phe seignorial rights, im liuling that 
of coining money, belonged to the l)ishc)ps. In tlie 13th reiilurv 
Cahors became a financial centre, owing its importarue tn a (dloiiy 
of Lombard bankers, and the iiatne cuhorsin came to signify 
“banker” or “usurer." Its constant ojjpositiuir to (he bishops drove 
them, in 1316, to come to an arrangement with the I'rcni h king, 
by which the administration of the town was placed almost en¬ 
tirely in the hands ot royal olticc'rs, king and bishop being co- 
seigneurs. This arrangement survived till the Revolution. In 
1331 Poix.* John XXII.. a native of Cahors. founded there a utii* 
versity, which flourishecl (ill lyicj. when it wa.s ujiited to its rival, 
the University of Toulouse. In the i()lh century it w.is a Catholic 
stronghold and roEC against Ifenry of Navarre who took it by as- 
•sault in 1580. On his accesKion Henry IV. jntni.shed the town by 
depriving it of its privileges as a wine-market; the loss of these 
was the chief cau.se of its decline. 

('ahors is divided into two portions by the Boulevard Gatnbelta. 
which runs from the Pont Louis Philippe on the south to (he wall 
of the i4(h and 15th centuries enclosing (in* town on the north 
To the east lies the old town, with its rlark narrow streets and 
closely-packed houses: w-est of the boulevard the nc w cjuarter, with 
spacious squares, stretches to the bank of the river. The Pont 
Valcntre to the west of the. town, is the line.M mediaeval fortified 
bridge in I'rance. It dates from 1308 (restored in (he 19th cen¬ 
tury), and is defended at cither end by high mac hicolated towers, 
another tower, less elaborate, surmounting the centre pier. The 
cathedral of St. Etienne (1119, but altered between 1285 and 
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1500) stands in tho heart of the old town. Its most remarkable 
features are the roof of the aisle-less nave, consistinft of tw( 
round cupolas, and the finely sculptured north portal (c. iigo) 
Adjoining the church are remains of a cloister (1494-1509) 
Near the cathedral is St. I’rcisse, dating from the i2lh and 13th 
centuries, which jireserves Rornanesfjue capitals rccarvcd in the 
14th century. Of the palace of Pope John XXII., the great Avi¬ 
gnon j)opc (early 14th century), only a square tower still stands; 
the rest is in ruins, or unfinished. 'I'he re.sidence of the senc.schals 
of Quercy, mainly 14th century, known as the Chateau du Roi, 
also remains. The chief of the many old houses of Cahors, is the 
Maison d'flenri IV'. ( r5th century). 'I'he Porte de Diane is a large 
archway of the Roman period, probably the entrance to the baths. 
Cahors is the .seat of a bishofiric, a jirefect and a court of assizes. 
It has tribunals of first instance and of commerce. Tanning, rlis- 
tilling, market-gardening and the [iriqiaration of pd/c de joie f^rns 
and other delicacies are carried on. VV'ine, nuts, truffles and plums 
are leading articles (jf commerce. 

CAIATIA (mod. Caiiizzo i, an ancient city of Camiiania, on 
the right bank of the Volturnus, iini. N.E. of Capua, on the road 
to 'Felesia. It was already in the hands of the Romans in 306 n.c. 
In the Social War if rebelled from Rome, and its territory was 
added to that of Capua by Sulla. In the imperial {H*rio<l, however, 
we find it onci' more a mwiicipiiim. Caiatia has remains of 
“('yclo|)ean" walls, and under the Piazza del Mercato is a large 
Roman ( istern, whii h still provides a good water supply. The 
episcopal see was foundi'd in A.i>. qbb. The filace is frecjuently 
confused with Caiatia (77.). 

CAIETAE PORTUS, an ancient harbour of Latium adiec- 
tum, Italy, in the territory of I'ormiae, from which it is 5 m. S.W. 
'Fhe name (originally AL-OT-q) is generally derived from the nurse 
of Aeneas, The coast of the gulf not only between Caictae Portus 
and Pormiae, but east of the latter also, as far as the modern 
Monte Scauri. was a favourite summer n'sort of the Romans 
i see .Alter the destruction of I'ormiae in a.d. 847 it 

became one of the most imi»orlant seaports ol central Italy (.see 
CiAi TA). In the town are scanty remains of an amphitheatre and 
theatre; near the church ol La Trinita, higher up. are remains of 
a large reservoir 'Fhere are also traces of an aqueduct, 'Fhe 
promontory (54S ft ) is crowned by the tomb of Munatius Plan- 
cus. founder of Lugdunum (mod. Lyons), who died after 22 B.c. 

CAILLAUX, JOSEPH MARIE AUGUSTE (1863- 
1944 b Freiu h politician, was liorn March 30, i8()3. at Le Mans. 
IJis father, Lugc'iie Caillau.v, was lirst a Deputy and later Senator; 
he was Minister of Public Works from 1873 to 1875 and Minister 
of I'inance in the year 1877. 

In 1S88, aftcT a hrilliant academic career, Jo.seph Caillaux was 
admitted to the Ministry of rinancc. Later he was appointed 
lecturer at the fa ole des Sciences Politiques in Paris. In iSc)8 
('aillau.x enterc'd the Chamber of Deputies for Mamers, which he 
continued to rejiresent until 1917. In iScjq, Waldcck-Rousscau 
made him his Minister of Finance. During his three years of 
oflice, Caillaux showed not only great linancial ])ut also great 
administrative ability. Fie inaugurated the reform of the method 
of taxing alcoholic drinks, the increase in the scale of the inheri¬ 
tance tax and the reform of the sugar laws, thus introducing into 
French liscal legislation the progressive policy which characterized 
his subsequent work. He left olhcc in ic)02, but four years later 
was re-api)ointed by Clemenceau. During this second term of 
oflice he introduced an income tax. the first serious attempt at a 
just and .democratic form of taxation in France. 

The Agadir crisis in 1911 marked the next important stage in 
his career. The Monis Ministry re.signed in June and Caillaux was 
entrusted with the formation of a new ministry, and conducted 
with signal ability the diflicult negotiations with Germany. In 
ic)i:. however, he was obliged to retire before the hostility of the 
Commission of the Senate, appointed to enquire into the Franco- 
German Treaty. In Nov, 1913 he returned to his former post as 
Minister of Finance in M. Doumergue’s Government. A virulent 
press campaign was started against him in the Figaro, and intimate 
letters which had passed between M. Caillaux and his wife before 
their marriage were published. The latter, deeming her honour to 


have been assailed, shot the editor, M. Calmette. M. Caillaux was 
forced to resign, and at the subsequent trial of Madame Caillaux 
defended her with such force and eloquence that she was 
acquitted. 

On the outbreak of World War I he was appointed pac- 
master-general to the forces and some months later was entrusted 
with an economic mission to South America. During his absence 
he was accused of dc.siring a premature peace and of caballing in 
secret against the Government. He returned to France in 1915. 
however, and entirely ignored the accusations. In July 1917 
('lemenceau led (he attack upon fhe Rihot Government and 
Malvy’s administration. 'Fhe Government was overthrown, and 
Clemenceau came into power with the one idea to carry on the 
war. despite all obstacles. His one serious rival was Joseph 
'aillaux. Clemenceau. therefore, on Dec. ii, 1917, demanded the 
■uspen.sion of (''aillaux’ parliamentary immunity, moving a vote of 
no confidence in the Chamber. Caillaux proclaimed his innocence 
in one of the finest speeches ever made in the Chamber, and de¬ 
manded to be heard in the Courts, His parliamentary immunity 
was su.spended, and on Jan 4, 1918, he was arrested. V'arious ca.<ics 
)f high trea.son were pending at this time and an attempt was 
made to connect these w'ith the accusations against Caillaux. It 
was not until F'eb. 1Q20 that he w'as brought before the Senate, 
sitting as the High Court of Justice, and indicted for “plotting 
igainst the .security of the state abroad.” After a lengthy debate 
he accusations fell to the ground one by one. By 213 votes to 28 
he arguments of fhe rroeureur-Gencral, Lescouve, waire refuted 
Neverthele.ss, ('aiilaux w’as not completely exonerated. He was 
ondemned to three years’ imprisonment, the loss of his civic 
ights for ten years and to five years’ residence within a zone to 
le indicated by the Government, as well as to pay the costs of the 
asc amounting to about 53.000 francs. The venerable M. l)e- 
iiangc, the senior advocate of the court, ro.se in his sent and said 
nclignanlly: “Remember, gentlemen, that you arc condemning a 
man on a count on which he has not been defended,” As he had 
Iready spent three years in pri.son Caillaux was released the next 
norning. He rclurni'd to Mamers and devoted his time to writing 
wo books which appeared also in English under (he titles of A/y 
Prisons (1921 ) and Whither Froneef Whither Europe^ (1922). 

'Fhe amnesty passed by the National Assembly in 1924 re¬ 
stored his political and civic rights to Caillaux. In 1925 he was 
isked by Painleve to join his Government as being (he one man 
apahle of reducing ITench finances to order. He accepted the 
luly and it seemed (hat at last this difficult task would he accom- 
ilished He attacked first the problem of inter-allied debts. He 
initiated conversations in London with Churchill and in Wash¬ 
ington with the United Slates Debt Commission. Hut p)olitical 
onsiderations pirovcd too strong. FIc was accu-sed of belonging 
o the Radical Socialists. Serious friction arose, wdlh the result 
hat Painleve handed in the resignation of the Government on 
)ct. 28 and formed a new Ministry, excluding Caillaux. The latter 
lad, in the meantime, been elected Senator and president of the 
ouncil of the Sarthc. He retired from office with dignity, pre¬ 
erring failure to the countenancing of measures which, in his 
ipfinion, would almost certainly p.)rovc ruinous to the country, 
n June 1926, after another cabinet crisis. Caillaux again became 
Minister of Einance; hut his tenure of oflice was brief. He sought 
impiosc upx)n France a pxiliey of financial reform—more work, 
increased production, reduced expjenditure—and colonial dcvelopi- 
ment. His methods, however, were too ilietatorial not to arou>e 
Rej)uhljcan resentment and on July 19 the ministry’ fell. Caillaux 
was Minister of Finance in the Bouisson cabinet for a brief 
pjeriod in June 1035. He died Nov. 21, 1944. 

CAILLAVET, ARMAN DE: see Fli'-Rs, Robfkt dl la 
Motte-Ango, Marquis de. 

CAILLETET, LOUIS PAUL (1832-1913), Trench iron- 
master, was bom at Chatillon-sur-Seinc on Sept. 21. 1832. He 
worked in his father’s ironworks and later was in charge of the 
works. He was animated by a love of scientific research. His most 
important work was on the liquefaction of gases. On Dec. 2, 1877. 
Caillcict liquefied oxygen at a pressure of 300 atmospheres and 
at —27® C. The oxygen was obtained in the fonn of a cloud. 
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but later he repeated his experiments at the £.cole Nor male at 
Paris, when he liquefied hydrogen, nitrogen and air. This work 
was carried on independently of the work of Pictet on liquefac¬ 
tion and there was considerable discussion as to which of the two 
had succeeded finst. 

Cailletet was the author of a number of papers in Comptes 
Rendus and other French scientific periodicals on the liquefaction 
of gases and the production of low temperatures, on the passage 
of gases through metals, on manometers for measuring high pres¬ 
sures, on critical points and on the state of matter at low tempera¬ 
tures. He interested himself in aeronautics and devised an appa¬ 
ratus for measuring the height of an aeroplane. Cailletet was a 
member of the Paris Academy. He died in his native town on 
Jan. 5 . 1913- 

CAILLIE or CAILLE, RENE AUGUSTE (1799-1838), 
French expilorer, was born at Mauze, Poitou, on Sep^t. 19, 1799. 
the son of a baker. His first voyage, made at the age of 16, was 
to Senegal and Guadeloupie. In 1818 he went from Senegal to 
Bondu with suppilies for a British expiedition In 1824 he was 
again in Senegal, determined to reach Timbuktu. He spent eight 
months with the Brakna Moors learning Arabic and being edu¬ 
cated as a convert to Islam. Then, dressed as a Mohammedan, 
and giving out that he was an Arab from Egypit who wished to 
regain his country, he joined a Mandingo caravan going inland. 
S'arting from Kakundi on the Rio Nunez on Apjril 19, 1827, he 
travelled east along the hills of Futa Jallon, passing the head 
stream of the Seni'gal and crossing the Uppx'r Niger at Kurussa. 
On reaching Time in the Kong highlands he was detained five 
months by illness. In Jan. 1828 he turned north-east and reached 
Jenne, whence he reached Timbuktu by water. After spending a 
fortnight (Apiril jo-May 4) in Timbuktu he joined a caravan 
crossing the Sahara to Morocco, reaching Fez on Aug. 12. From 
Tangier lie returned to France. Major Gordon Laing had reached 
Timbuktu in iS:b, but was murdered on leaving it, and Caillie was 
the first to achieve the journey in .safety, for which he received 
the prize offered by the Geograp^hical Society of Paris. He received 
the Order of the Legion of Honour, and his Journal d’un voyage d 
Timbuktu ct a Jrnne dans I'Afrique Centrak (cd. by E. F. 
joniard ) was published at piublic expense in three volumes in 1830. 
Caillie died at Baderc in 183S of a malady contracted during his 
travels. 

Sf'c Dr. Robert Brown’s Thr Story of Africa, vol. i. chap). .\ii. 
(18^2); Goop)p and Cortlier, Lcs Grands Ilommrs dr France, I'ey- 
(i^rurs: Rcnc Caillr (1885); F. F. Jomard, Notice historiqne snr la 
vie el les vevrt,i;c\ de R. Caillie (i8;?()). An F'.nglish version of Caillie’s 
Journal was published in London in 1830 in two volumes under the 
title of Travels tJiroupJi Central Africa to Timhuctnu etc. Le Tnfitelt, 
d'aprCs R. Caillie (Renseignements Col. Afrique francaise, upO. 

CAIN was, according to Genesis iv. i, the first-born son of 
Adam and Eve, 'I'he genealogy is interrupted by the story of Cain 
and Abel (q.v.), vv. 2-16. which cannot very well be from the 
.same stratum of tradition as the Garden of Eden stor>', which pre¬ 
cedes, for it iinplies the existence of a considerable p)opulation 
in the earth (v.14). It relates how Cain, a tiller of the ground, 
enraged because the Lord accepited the offering of his shepherd 
brother Abel in preference to his own, murdered Abel, For this 
crime he is cursed and banished from the settled country. Before 
he dep)arts to the land of Nod (wandering), feeling that in his 
exile he will be the victim of any man who encounters him, he 
obtains from the Lord a sign of protection, and a promise that 
if he be slain despiite it he shall be avenged sevenfold. The story 
is probably intended to explain how a certain tribe, bearing the 
name of Cain, came to have a certain tattoo mark, and to be 
noted for the plenteous vengeance it took upon any other tribe 
by who.se hands one of its members was slain. It explains, too, 
from the point of view of the settled peoples, how this tribe came 
to live a nomad life. It has been plausibly argued, especially by 
Eduard Meyer (in Die Israeliten) that the tribe in question is 
the Kenites. The genealogy is resumed in iv. 17-24. In the 
parallel genealogy from the Priestly Source, Genesis v., the 
Kenan who appears fourth in the list is probably to be identified 
with Cain. Tlie representation of Cain as a city-buildcr accords 
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ill with the picture of Cain the nomad. Irenaeus mentions a 
Gnostic sect of the second century called the Cainites, who be¬ 
lieved that Cain derived his existence from the supierior. Abel 
from the inferior, power, and that Cain was the first of a line, 
which included Esau, Korah, and the Sodomites; their evangel 
was a Gospel of Judas. (W. L, VV ) 

CAINE, SIR THOMAS HENRY HALL (1853-1931), 
British novelist and dramatist, was born of mixed Manx and 
Cumberland parentage at Runcorn, Cheshire, on May 14, iS!;3. 
He was educated with a view to becoming an architect, but 
turned to journali.sm, becoming a leader-writer on the I.iverpool 
Mercury. He went to London at the suggestion of 1 ). G Ro.ssetli, 
with whom he had had some correspondence, and lived with the 
poet for some time before his death. He published a volume of 
Rcfolkctions of Rossetti (1882), and also some critical work; but 
in 1S85 he began an extremely successful career as a novelist of a 
melodramatic type with The Shadow of a Crime, followed by 
The Son of Hagar (1886), The Deemster (1887), The Bondman 
(TSgo), The Scapegoat (1801). The Manxman (1804). The 
Christian (1807), The Eternal City (1001). and The Prodigal 
Son (1904). His writings on Manx subjects were acknowledged 
by his election in 1901 to represent Ramsej,' in the House of 
Keys. The Deemster, The Manxman and The Christian had 
already been produced in dramatic form, when The Eternal City 
was produced with magnificent accessories by Beerbohm Tree 
in 1902, and in 1905 The Prodigal Son had a successful run at 
Drury Lane. Among his later works a notable novel was I'he 
Woman of Knockaloc (1923). He was recipient of the K B E. in 
1918 for his services in the World War. during which he was 
concerned with British propaganda in the United States, and in 
1922 was made a Companion of Honour. He died in 1931. 

See C. F. Kenvon, flail Caine; The Man and the Novelist (igot); 
and the novelist’s autobiography, Mv Story (iqo8). 

CAINOZOIC, more correctly Kai.vozor', often written 
Cenozoic in America (from the Gr. Kaum, recent, life); in 
geology, the name given to the youngest of the three great eras of 
geological time, the other two being the Mesozoic and Palaeozoic- 
eras. It is equivalent to Tf-rtiary {q.v ). 

CA IRA, a song of the I'rench Revolution, with the refrain: 

Ah ! ca ira, qa ira, ea ira ! 

Lcs arislocratcs a la lanternc. 

The words, written by one Ladre, a street singi-r, were put to an 
older tune, called “Le Carillon National,” and the song rivalled 
the “Carmagnole” (q.v.) during the Terror It was forbidden by 
the Directory. 

CAIRD, EDWARD (iS3 5-i()08), British philosopher and 
theologian, brother of John Caird ((/"' ), w;is born at Greenock 
on March 22, 1835, and educated at Glasgow univc-rsity and Balliol 
college, Oxford. He took a first class in moderations in 18)12 and 
in Literae humaniores in i8()3. and was Pusey and Fdlerlon sc holar 
in 1861. From 1S64 to i80() he was fellow and tutor of Merton 
college. In 1866 he became professor of moral })hilosophy in the 
University of Glasgow, and in 1893 succeeded jowett as m.ister 
of Balliol. With T. H. Green he founded in England a school 
of orthodox neo-Hegelianism, and exerted a far-reac hing inlbic-rue 
on English philosophy and theology. Owing to failing health lie 
gave up his lectures in 1904, and in May 1906 resignc-cl his mas¬ 
tership. He died on Nov. i, 1908. 

His publications include Philosophy of Kant ( 1.87S); Critical 
Philosophy of Kant (18S0); Religion and Social Philosophy of 
Comte (1885) J Essays on Literature and Philosophy ( 1 .Sc;.’) ; Evo¬ 
lution of Religion ((Bfford Lectures, 1891-9.1); Evolution of 
Theology in the Greek J^hilosophrrs (1904). 

For a rritirism of Dr. Caird’.s tlioolocy, .see A VV He iin, Eni’Jish 
Rationalism in the igth Century (iqo6) ; .Sir Henrv and J. H. 

Muirhead, The Life and Philosophy of Edward Caird (igji). 

CAIRD, JOHN (1820-189S ), Scotti.sh divine and philosopher, 
was born at Greenock on Dec. 15, 1820, and died July 30, 1H98. 
He was educated at Glasgow university, ordained in the Church of 
Scotland in 1845, and became professor of Divinity at Glasgow in 
1862. In 1873 was appointed vice-chancellor and principal of 
Glasgow university. His Introduction to the Philosophy of Reli- 
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,ion is ^ r<-,,ro.l..ancn of H.'gclian 

fur iL Ucmg ul <iod ,s husrd on thf hypollasis Ih^l thougllt-- 
not indivulual hut uni-rcr^aJ—ii. the reality of all thmgs the exist- 
encf of ihin Iniiniti- Thouf;ht f>cinff demonstrated by the limitations 
of finite thou^'ht. A^'ain his (Jiffurrl Lfclurcs (l8p2-03 am 
1895-061 are dcvaird to the proof of the truth of Christianity, 
Caird wrote also an excellent study of Spinoza, relating his doc¬ 
trines to those t)j i/t'gel. 

CAIRN, a heap of stones piled up in a conical form. In mod¬ 
ern times cairns are often erected as landmarks; in ancient times 
they were ercilcd as sepulchral monuments. Burial-cairns are 
either long or round, corresponding with long harrows and round 
harrows of earth. Meetings of the tribes were held at them, and 
the inauguration of a new chief took jilace on the cairn of one of 
his prc(le<essor.s. 'I hus, iti 1225, the O’f'onnor was inaugurated on 
the cairn of Fraech, the son of Fiodhach of the red hair. In 
mediaeval times cairns are often referred to as boundary marks. 
Ill Highland districts small cairns u.sed to be erected at places 
where the colTin ol a distingiii.shed person was “rested’’ on its way 
to the churchyard. Memorial cairns are stiU occasionally erected; 
e.g., the (aim rai^<;d in memory of the 1 ‘rince Consort at Balmoral. 
(JiVe liAUKow.j 

CAIRNES, JOHN ELLIOTT (1823-1875).Jiritish polit¬ 
ical economist of the cJassicul school, was born at Castle Belling¬ 
ham, Co Louth, Ireland, and educated at Trinity college, Dublin, 
lie then studied law, and was called to the Irish bar. But he had 
little taste for the [iradid; of law, and devoted him.seff to the 
study of political economy, and to journalism mainly on Irish 
social and economic (pucitions. In 1H56, through the influence of 
Archbi.'^hoj) Whateley, he was elected U’hateley professor of po¬ 
litical economy at Trinity (ollege, Dublin. The lectures delivert'd 
ir\ j.Ssh were published as 77/n Character and Logical Method of 
Poiitiial Eionomy. 

In 1861 Cairnes was appointed professor of political economy 
and jurisprudeni f at Queen’.s college, Galway, and in 1866 pro¬ 
fessor of political economy at University college, London. His 
health was already seriously undermined when he came to Lon¬ 
don, and he resigned in 1S7:. He died at Blackheath, London, 
on July 8, 1S75. 

'I’he primipal works of I’rof. Cairnes. in addition to those al¬ 
ready nicniioned, were; The Slave Power <18621, in which he 
expounded I lie inherent disadvantages of .slave labour, and gave a 
well-founded I'oreca.st of the probable, issue of the struggle in 
.Ameriia which inlluenced in a marked degree serious opinion in 
1 ‘ingland on (he case for the North; Political Essays (1873), con¬ 
taining his papi.Ts on Irish (|uestions. e.specially on the educational 
sy.stem; and his large.st work, Some Princi(des of Political Econ¬ 
omy, A’eu'/v Expounded (1874). This last work does not profess 
to be a complete treatise; in it Cairne.s expands and discus.ses the 
theories of value, cost of production, wages, labour and capital, 
international value, as laid down in the works of Smith, Ricardo 
and Mill. While Cairnes was generally in agreement with Mill, 
he analysed his propositions in a way which was often destructive. 

Cairnes’s principal contributions to the science of economies 
were his exposition of the province and method of political econ¬ 
omy. his analysis of the co.st of procJui tion in relation to value, 
his theory of the limit.itions imposed by the divusion of classes 
on free eomintition. and his defence and development of the 
wages fund doctrine after it had been abandoned by Mill. He : 
regarded i)oliti('al economy as a science, and therefore neutral I 
in its results with regard to social facts or systems. He was an 
economist of the theoretical school, and opposed those who de¬ 
sired to tre.il political economy as an integral pan of social 
1.)hjlosophy. and lho.se who, like Jevons, sought to expre.s.s economic 
facts in (|uantit.t(ive torniulae. In his dtiy he held an authority 
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kiiolimzed granite for sake of the cairngoim, and tie mineral was 
also found as pebbles in the bed of the river Avon. Cairngorm is 
a favourite ornamental stone in Scotland and is used Jn brooches 
worn with Highland costume. 

CAIRNS, HUGH McCALMONT CAIRNS, ist Earl 

(1819-1885), Irish statesman, and lord chancellor of England, 
was bom at Cujtra, Co. Down, Ireland, on Dec. 27, 1819, and 
was educated at Belfast academy and Trinity college, Dublin, 
graduating with a senior moderatorship in classics in 1838. In 
J844 he was called to the bar at the Middle Temple, to which 
he had migrated from Lincoln’s Inn. During his first years at 
the chancery bar, Cairns showed little promise of the eloquence 
which afterwards distinguished him. In 1852 he entered parlia¬ 
ment as member for Belfast, and his Inn, on his becoming a 
Q.C. in 1856, made him a bencher. 

In 1858 Cairns was appointed solicitor-general, and was 
knighted, and in May of that year made two of his most brilliant 
and bcst-rcraembcred speeches in the House of Commons. In the 
first he defended Lord Ellcnborough’s public censure of Lord 
Canning in the India despatch, and in the other he spoke in reply 
o Lord John Russell for the Government—the Reform bill— 
winning the most cordial appreciation from Disraeli. In 1866, 
when Lord Derby returned to ofticc, he was made attorney- 
general and in the same year after a breakdown in health he 
•(Marne a Lord Justice of Appeal. At first unalde to accept a 
icernge for want of means, he wais enabled to do so in 1S07 by 
he a.ssistance of a relative. 

The appointment of Baron Cairns of Garmoyle ns lord chan- 
:clJor in 186S involved the superseding of Lord Chelmsford, an 
Lct which apparently was carried out by Disraeli w’ith less tact 
han might have been expected of him. Disra(‘li held oflice on 
hi.s occasion for a few months only, and when Lord Derby died 
in i86q, Lord Cairns became the leader of (he Conservative oppo- 
tion in the Hou.se of Lords. He had distinguished himself in 
he Commons by his resistance to the Roman Catholics’ Gath bill 
•rough! in in 1865; in the Lords, his efforts on behalf of (he 
rish Church were equally strenuous. His speech on Gladstone’s 
uspen.sory bill was afterwards published as a pamphlet, but the 
ttilude which he and the peers who followed him had taken up, 

1 insisting on their amendments to the preamble of the bill, 
as one dilTirult to maintain, and when Lord Cairns was privately 
iff('red concessions provided he withdrew his ojiposition at once, 
le took the responsibility of accepting, as there was no ojiportu- 
lity to consult his party. Not long after this, Lord Cairns re.signed 
he leadership of his party in th(' ujiper house, but he had to 
esume it in 1S70 and took a strong part in opposing the Irish 
.and Bill in that year. On the Conservatives coming into power 
1874. he again became lord chancellor; in 1878 he was made 
iscount Garmoyle and Earl Cairns; and in jSSo his party wen! 
ut of office. 

After this, owing to failing health, his appearances were less 
requent, and he died at Bournemouth from congestion of the 
ungs on April 2, 1885. Cairns vvas the first lawyer of his time. 

Ii.s judgment.^ were in the main expositions of principle, with a 
■w decisions cited at the end as illustrations. In the legislation of 
he day. particularly on (juestions involving the Church or legal 
eform. his influence was great, and the harmony with which he 
ould work with his great friend and opponent, Lord Selborne, 
d to this influence being felt while he was in opposition as well 
;s when he w'as in office. Among the Statutes with which he was 
oncerned were the Conveyancing Act 1881-82. the Settled Land 
ct, the Judicature Acts, and the Married Women’.s Property Act. 

►f his speeches, in addition to those referred to above, his criti- 
ism of Glaiistone's policy in the Transvaal after Majuba (Times, 
.pril I, 1 881) is csi^cially memorab’e. 


sc(ond only to (hat of Mill. 

CAIRNGORM, a yellow or brown variety of quartz, named 
from Cairngorm or Cairngorum, one of (he i^ieaks of the Grampian 
niountainii in Banffshire, Scotland, According to E. H. Cunntng- 
ham-Craig, the mineral occurs in crystals lining cavities in highly- 
inclined veins of a hne-gralned granite running through the coarser 
granite of the main mass. Shallow pits were formerly dug in the | 


Bibliography. — The Times (.\prn 3 and 14, 1885); The Solicitors’ 
oumal (April it, 1885); The Law Quarterly Review (i88.S- etc.); 
Law Moj'asim and Law Review, 4th scries, voi. xi., p. 133 (1885-86) ; 

also Low Journal and Law Times; Earl Russell, Recollections and 
Suggestions (1875): Sir T. Martin, The Life of the Prince Consort 
1875-80); Lord Malmesbury, Memoirs of an ex-Minister (1884); E. 
damon. BuUders of our Law, and ed. (1904); J. B. Atlay, Victoi^n 
, CUKHirellors, vol. 'li (1906-08). 
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CAIRNS, JOHN (1818-1892), Scottish Presbyterian divine, 
was bom at Ayton Hill, Berwickshire, on Aug. 23, 1818, Ihe son 
of a shepherd. He went to school at Ayton and Oldcambus, Ber¬ 
wickshire, and managed with some difficulty to support himself 
at Edinburgh university, where he became the most distinguished 
student of his time, graduating M.A. in 1841, first in classics and 
philosophy and bracketed first in mathematics. In May 1876 he 
was appointed joint professor of systematic theology and apolo¬ 
getics with James Harper, principal of the United Presbyterian 
Theological college, whom he succeeded as principal in 1879. 
He died on March 12, 1892, at Edinburgh. 

Among his principal publications arc An Examination of Ferrier’s 
"Knowing and Bring,” and the Scottish Philosophy (a work which 
gave him the reputation of being an independent Hamiltonian in 
philosophy) ; Memoir of John Brown, D.D. (i860); Romanism and 
Rationalism (iSo^O; Outlines of Apologetical Theology (1867); The 
Doctrine of the Presbyterian Church (1876); Unbelief in the iSth 
Century (1881); Doctrinal Principles of the United Presbyterian 
Church (Dr. Hlair’s Manual, 1888). 

See MacEwen, Life and Letters of John Cairns (1895); John Cairns; 
Principal Cairns (Famous Scot scries, 1896). 

CAIRNS, port on Trinity bay on N.E. coast of Queensland, 
Australia, stretched along the narrow lowland strip which inter¬ 
venes between the Atherton plateau (i,ooO“4,ooo ft.) and the sea. 
The hinterland comprises an important agricultural and sugar- 
growing area, with considerable possibilities for the further de¬ 
velopment of tropical fruit culture (bananas, pineapples), tropical 
agriculture generally, dairying, etc. The climate is tropical (mean 
ann. temps. 82°-68''; av. ann. rainfall 90-5 in., falling mainly in 
Dec.-April), and the seaward portions of the highlands are 
heavily clad with fotests (“brush”) yielding useful timber. The 
rocks of the Atherton highlands—Palaeozoic sediments largely 
metamorphosed by granitic and later igneous intrusives—are 
highly mineralized and Cairns is the outlet for numerous fields 
producing silver-lead, copper (Chillagoe, etc.) and tin (Herberton) 
and other minerals. The output (1935-26) was valued at f. 
1300.000. The need.s of the mines and their railways lend ad¬ 
ditional imi.iortancc to the Mt. Mulligan coal-field. The town has 
three sugar-mills, .saw-mills, a (meat) freezing works, etc., and 
is the centre of a well-developed tram and railway system—both 
Government and private (mineral and sugar) lines—the many 
branches of which tap the mining areas and penetrate as far as 
Forsayih (Etheridge gold-field). The wild and heavily forested 
hiils, the Barron river with gorge and falls, possess great scenic 
attractions and Cairns is growing in popularity as a tourist centre, 
("onnection by rail (Great North Coast line) exists with all the 
chief eastern towns and with Cri.shane (1,040 m ). The harbour 
is excellent and is regularly visited by coasting lines (1938-39; 
789,000 tons entered). Total cargo shipped (1938-39) was c. 
240,000 tons, exports consisting mainly of sugar, metals, maize 
and beef. Population was (193Q 11,993 and is increasing. 

CAIRO, the capital of modern Egypt and the most populous 
city in Africa, on the Nile, 12m. S. of the ai>ex of the Delta, in 
30"^ 3' N. and 31° 21' E. It is 130m. S.E. of Alexandria, and 
i48ni. W. of Suez by rail, though only 84m. from the last-named 
port by the overland route across the desert, in use before the 
opening of the Suez canal. Cairo occupies a length of 5m. on 
the cast bank of the Nile, stretching north from the old Roman 
fortress of Babylon, and covers about 8 sq.m. It is built partly 
on the alluvial plain of the Nile valley and partly on the rocky 
slopes of the Mokattam hills, which ri.se 550ft. above the town. 

The citadel, on a spur of the Mokattam hills, occupies the 
south-east angle of the city; the prospect from the ramparts is 
strikingly picturesque. Below lies the city with its ancient walls 
and lofty towers, its gardens and squares, its palaces and its 
mosques, with their delicately-carved domes and minarets covered 
with fantastic tracery, the broad river studded with Islands, the 
valley of the Nile dotted with grouii.s of trees, with the pyramids 
on the south horizon, and on the east the barren cliffs, backed by 
a waste of sand. The newer quarters of Cairo, situated near the 
river, are laid out in the fashion of P’rench cities, but mediaeval 
Cairo can still be seen in scores of narrow, tortuous Streets and 
busy bazaars in the eastern parts of the town. 


Principal Quarters and Modern Buildlngs.->From the cita¬ 
del a straight road runs north to the Ezbekia gardens, wffiich form 
the centra! point of the foreign colony. About half a mile north 
of the gardens is the Central railway station, approached by a 
broad road. The Arab city and the quarters of the Copts and 
Jews lie east of the tw’O streets named. West of them lie.s the 
port or riverside district, with the arsenal, foundry and railway 
works, a paper manufactory and 
the Government printing press, 
founded by Mohammed Ali. A 
little distance soulh-ea.st of the 
Ezbekia is the I’lace .'Vtabeh, the 
chief ])oint of intersection of 
the electric tramways. From the 
Place Ataheh a narrow street, the 
Muski, W'ith its continuation, the 
rue Neuve, leads cast into the 
heart of the Arab city. Another 
street leads south-west to the 
Nile, at the point where the Kasr- 
en-Nil or Great Nile bridge spans 
the river, leading to Gezira. a 
large island with Ismail's jial- 
ace, now turned into a hotel, polo, 
cricket and tennis grounds and 
a racccour.se. Vet another street, 
running due south, leads to the 
Abdin square; and in the far 
south, opposite old Cairo, across 
a narrow arm of the river, lic.s 
Roda island, where a progressive- 
housing policy has been carried 
out by the municipality. 

The Government offices and 
other modern public buildings, 
as well as (he European residential quarters, are nearly all in the 
western half of the city. On the south side of the Ezbekia are the 
po.st office, the courts of the Mixed Tribunals, and the opera 
house. On the cast side arc the bourse and the Credit Lyonnais, 
on the north the buildings of the American Mission. On or near 
the west side of the gardens are most of (he larger Europ('ari hotels. 
Facing the river immediately north of the Great Nile- briilge are 
the large barracks, called Ka.sr-en-NiI, and the fine Egyptian 
mu.seuin. South of the bridge are the Ismailia palace (a royal 
residence), the British residency, and other buildings. Farther 
removed from the river arc the offices of tiie ministries of public 
works and of war—a large building surrounded by gardens -and 
of justice and finance. On the east side of Abdin square i.s Abdin 
palaie, an unpretentious building used for official ret ej)tirnis. 
Adjoining the paUice are barracks. Norfh-ea.st of Alnlin square, in 
(he Sharia Mehemef Ali, is the Arab museum and khedivial 
library. In Shari Dawarrin are the new Flouses of I'arliament 
The Oriental City. — The eastern half ()f Cairo is divided into 
many quarters. The.se quarters were formerly closed at night l>y 
massive gales, of which a few remain. In addition to the Moham¬ 
medan quarters, usually called after the trade of the inhabitants 
or some notable building, (here are the Caipt or Christian quart r-r, 
the Jews’ quarter, and the old “Frank” quarter in the Muski dis¬ 
trict where, since the days of Saladin, “Frank” merchants have 
been permitted to live and trade. Some of (he jiriruipal Euro¬ 
pean shops are still to he found in this street. The Co])( .and Jew¬ 
ish quarters lie north of the Muski. The modern Coptic cathe¬ 
dral, dedicated to St, Mark, is in the basilica style The oldest 
Coptic church in Cairo is, firohably, the Keni.set-ebAdra, or church 
of the Virgin, which is stated to preserve the original type of 
Coptic basilica. In the Copt quarter are also Armenian, .Syrian, 
Maronite, Greek and Roman Catholic chore he.s In the Arab city 
the streets ns a rule are winding and narrow; but fine sebib or 
public fountains abound, and the houses of thf- wealthier citizens 
are picturesque and ample. They are built generally round an 
open courtyard, in a style of elaborate arabesciue, the windows 
shaded with projecting corniceB of graceful woodwork (mushre- 
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biya) and ornamented with stained glass. The principal apart- rested at this spot. The wall above the high altar is faced with 
mint is often paved with marble; in the centre a decorated lantern beautiful mosaics of marbles, blue glass and mother-of-pearl. Of 
i.s .'.uspended over a fountain, while round the sides are richly in- the other churches in Babylon the most noteworthy is that of 
laid cabinets and windows of .stained gla.ss; and in a recess is the El Adra (the Virgin), also called El Moallaka, or The Suspended, 
divan, a low, narrow, lushioned seat. The lower .storey is generally being built in one of the towers of the Roman gateway. The other 
built of the .soft culcareou.s stone of the neighbouring hills, and buildings in Old Cijiro, or among the mounds of rubbish which 
the upper storey, which contains the harern, of painted brick. The adjoin it, include several fort-like ders or convents. 

.shops of the merihanls are small and o[X‘n to the street. The Opposite Old Cairo lies the island of Roda, where, according to 
greater part of the trade is done, however, in the bazaars or Arab tradition, Pharaoh’s daughter found Moses in the bulrushes, 
markets, which are held in large khans or storehouses, of two It contains a mo.sc]ue built by Kait Bey, and at its southern cx- 
sloreys and of considerable size. Aiie.vs to them is gained from tremity i.s the Nilomcter, by which the Cairenes have for over a 
the narrow lanes which usually surround them. The khans often thousand years measured the rise of the river. It is a square well 
[jo.s.sess line gateways. The principal bazaar, the Khan-el-Khalil, with an octagonal pillar marked in cubits in the centre, 
marks the site of the tombs of the Tatimite caliphs. Northern and Western Suburbs —Two miles north-cast of 

The Citadel and the Mosques. —Besides the citadel, the prin- Cairo and on the edge of the desert i.s the suburb of Abbasia 
cipal edifices ill the Arab (juarlcrs are ihcr mosijucs and the ancient (named after the viceroy Abbas), with the military barracks 
gate.s. Till' I iladel or El-Kala was built by Saladin about II77, and where Aralii Pasha surrendered to the British on Sgpt. 14, 1882, 
now (ont.iins a palace and a mosciue of Oriental alabaster erected the day after the battle of Tel cl-Kebir. Mataria, a village 3m. 
by Mohammed Ali. 'I'he dcune and the two slender minarets of this farther to the north-east, is the site of the defeat of the Mamelukes 
mosque are among 1 lie mo.st pictures(iui.‘features of Cairo. In the hy the Turks in 1517. and of the defeat of the Turks by the 
centre' is a w'cll c.ailed Joseph’s Well, sunk in the solid rock French under Gen. Kleber in 1800. At Mataria was a sycamore- 
to Ihe level of Ihe Nile;. There are four other mosques within the free, the .successor of a tree which decayed in 1665, venerated as 
( iladel walls, Ihe chief being that wliiih was built in 1317 by being that beneath which the Holy Family rested on Ihi'ir flight 
Sultan Nasir ibn Kalaun, re(ently renovated. The upjx'r parts of into Egyjit. Le.ss than a mile north-east of Mataria arc the 
the minarets are lOMTcd with green tiles, and crowned by bulbous scanty remains of the ancient city of On or Heliopolis, with a 
( upolas. .Adjoining Ih('citadel is the mosque of Sultan Hasan, one fine obelisk, about 66ft. high, erected by l.'sertescn I. of the 
of the tmest in tlie city. It dales from a.d. 1357, and is cele- Xllth dynasty. A jx'rfcctly eijuipped residential suburb is named 
brated for the grandeur of its jiurdi and cornice and the delicate Heliopolis, and adjoining it is a large aerodrome, which is the 
stalaitite vaulting wluih adorns them Isolated from the others, chief air station in North Africa. 

the oldest inos<|ue in the (ily is that of Tulun (r. A.D. .H79) exhibit- On the west bank of the Nile, opposite, the? southern end of 
ing very ancient specimens of the iiointed arch. Near the west Roda island, is the small town of Giza or (iizeh. a fortified place 
etui of the Khun-el Khalil lie the mo,s(iue, the ruined hospital and of (on.siderable importance in tlie times of the Mamelukes. The 
the l(»nib of Kalaun, a grou[) of buildings in a style resembling the grounds of this palace have been converted into zoological gardens, 
contemporaneous mediaeval work in Europe, with pointed arches A broad, tree-bordered, macadamized road, along which run elec- 
in several ordeis At the east end of the Khan-el-Khalil is the trie trams, leads south-south-west across the plain to thif Pyramids 
mo.s(|ue of El H.isanen, which i.s invested with jx'culiar sanctity as of Giza, 5m. distant, built on the edge of the desert, 
containing reliis ot Ho.sain and Hasan, grand.sons of the I*ropht‘i. Inhabitants. —The inhabitants of Cairo arc of many diver.se 

But to foreigners the most interesting of all is the mosque el- races, the various nationalities being frequently distinguishable 
Azhar, founded in the loth lentury and immediately converted hy differences in dress as well as in iihysiognomy and colour. The 
into a university. And the chief theological seminary of the Is- Cairenes, or native citizens, differ from the fellahin in having a 
lamii world it still remains, with 12,000 students from all Mu.slim much larger mixture of Arab blood, and are at once keener wilted 
lands Its inlUieiKc on orthodox Mohamnualan sentiment and and more conservative than the peasantry. The Arabic, spoken 
{)i)Iii y is waning, but is yet unique. In all, Cairo contains over by the middle and higher ilasses i.s generally inferior in gram- 
260 mosques, and nearly as many zasrias or chapels. Of the malical correctness and pronunciation to that of the Bedouins of 
gates the tinest .are the Bah-en-Nasr, in the north wall of the city, Arabia, but is purer than that of Syria or the dialect spoken by 
and the Bab-ez-Zuwela, the only surviving part of the southern the Western Arabs. Besides the C'airenes projHT, who are largely 
fort itii at ions. engaged in trade or handicrafts, the inhabitants include Aralis, 

Tombs of the Caliphs and Mamelukes. —Beyond the ca.stern numbers of Nubians and Negroes—mostly labourers or domestics 
wall of the lity are the splendid, hut decaying, inausolea errone- in nominal slavery—and many Levantines, there being consider- 
ously known to Europeans as the tombs of the caliphs; they really able colonies of Syrians and Armenians. The higher classes of 
are tombs of the Circassian or Burji Mamelukes, a race extin- native society are largely of Turkish or semi-Turkish descent, 
gui.sht'd by Muh.immerl Ali. The chief tomb mosques are those Of other races the most numerous are Greeks, Italians, British, 
of Kait Bey, the tinest of its kind in Egypt; of el-Ashraf Bursht'v Erench and Jews. Bedouins from the desert frequent the bazaars, 
and-of Sultan Barkuk, with two domes and tw'o minarets, com- At the beginning of the 19th century the jiopulation was esli- 
pleted A D 1410. South of the citadel is another group of tomb- rnated at about 200.000; in 1S82 it ha(i ri.sen to 374.000; in 1927 
inosciues known as the tombs of the Mamelukes. They are archi- it was 1,064.567, and in 1937 it was 1,312,096. 
tecturally of less interest than those of the “caliphs.” South-west Climate and Health. —In consequence of its insanitary con- 
of the Mameluke tombs is the much-venerated tomb-moscjue of dition, Cairo used to have a heavy death-rate. Since the British 
the Imam esh-Shaf’i, founder of one of the four orthodox sects occupation in 1882 much has been done to better this state of 

of Islam; and dose to it lies the family burial-place of the things, notably by a good water-.supply and a proper system of 

reigning fandly. drainage. New suburlx; have been laid out. new- bridges thrown 

Old CAiro and Babylon. —South of the present city lie the across the Nile, and a progressive housing policy established. The 
mounds of the earlier Eostat. But the most imixartant part of ho.spitals have been cleaned and modernized: and a fine new 
Old Cairo is the walled Roman fortress of Babylon. Several ophthalmic laboratory has been built in Giza, as a gift by the 
towers of this fortrc.ss remain, and in the south wall is a massive British in memory of Egyptians who lost their lives in World 
gateway, uncovered in 1901. The Nile once flowed under it, and , E The climate in winter is dry, healthy and often cold: in 
from very early days it has bt'cn inhabited by a Christian colony. 1 summer it is hot and stifling; and though the rainfall is negligible, 
It now contains five Coptic churches, a Greek convent and two | exhalations from the river, especially when the flood has begun 
churches and a synagogue. The principal Coptic Church is that ^0 subside, render the districts near the Nile damp during Sep- 
of Abu Serga (St. Sergius). The crypt dates from about the tember, October and November. 

6th century and is dedicated to Silt Miriam (the Lady MaryJ, Commerce. —^The commerce of Cairo, of considerable extent 

from a tradition that in the flight into EgApt the 'Virgin and Child and variety, consists mainly in the transit of goods. Gum, ivory, 
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hides and ostrich feathers from the Sudan, cotton, sugar and 
grain from Upper Egypt, indigo and shawls from India and Persia, 
sheep and tobacco from Asiatic Turkey, and European manufac¬ 
tures, such as machinery, hardware, cutlery, glass and cotton and 
woollen goods, are the more important articles. The traffic in 
slaves ceased in 1877. The local industries include cotton fac¬ 
tories, paper mills and a sugar refinery. Silk goods, saltj)ctrc, 
gunpowder, leather, and a number of other products, are also 
manufactured. 

Mohammedan Architecture. —Architecturally considered 
Cairo is still the most remarkable and characteristic of Arab 
cities. The outstanding feature of its architecture is its extraor¬ 
dinary freedom from restraint, shown in the wonderful variety of 
its forms, and the skill in design which has made the most in¬ 
tricate details to harmonize with grand outlines. Here the student 
may best learn the history of Arab art. Like its contemporary 
t'lOthic, it has three great periods, those of grow'th, maturity and 
decline. Of the first, the mosque of Ahmed Ibn-Tulun and the 
three great gates of the city, the Bab-cn-Nasr, Bab-el-Futuh and 
Bab-Zuwela, are splendid examples. The design of these entrance 
gateways is extremely simple and massive, depending for their 
effect on the fine ashlar masonry in which they are built, the 
decoration being more or less confined to ornamental disks. The 
m()S(|ue of Tulun was built entirely in brick, and is the earliest 
instance of the employment of the pointed arch in Egypt. The 
curve of the arch turns in slightly below the springing, giving a 
horse-shoe .shape. The stucco facing of the brick walls led to the 
enrithmcnl of the archivolts and inipo.sts with that ix*culiar type 
of conventional foliage which characterizes Mohammedan work, 
and which in this case was carried out by Coptic craftsmen. 
The second period jiasscs to a luxuriance jiromising decay, as in¬ 
stanced in the mosque of Sultan Hasan, below the citadel, those 
of Muayyad and Kalaun, with the Barkukiya and the mosque of 
Barkuk in the cemetery of Kail Bey. The simple plain ashlar 
masonry still predominates, but the wall surface is broken up 
with sunk panels, sometimes W'ith geometrical patterns in them. 
The principal characterisLiis of this second period are (he magni¬ 
ficent portals, rising sometimes, as in the mostiue of Sultan Hasan, 
to 80 or Qoft., with elaborate stalactite vaulting at the lop, and 
the deep stalactite cornices which crown the summit of the build¬ 
ing. The decoration of the interior consists of the casing of the 
walls with marble with enriched borders, and (about 20ft. above 
the ground) friezes 3 to 5ft. in height in which the precepts of 
the Koran arc carved in relief, with a background of conventional 
foliage. Of the age of decline the finest monument is the mosciue 
of Mohammed Bey Abu-Dahab. 

After centuries of neglect efforts are now made to preserve the 
monuments of Arabic art, a commission with that object having 
been appointed in iSSi; while a law of 1918 extended [)rotection 
to all buildings dating from the Arab conquest to the reign of 
Mohammed Ali. Thus the Tulun mosque was saved, CojRic 
churches arc being cared for, and important excavations have 
been made in the Roman fortress at Babylon. 

Museums and Library. —The museum of Egyptian antiquities 
was founded at Bulak in 1863, being then housed in a mosque, 
by the French savant Auguste Mariette. In 1889 the collection 
was transferred to the Giza palace, and in 1902 was removed to 
its present quarters, erected at a cost of over £250,000. A .statue 
of Mariette was unveiled in 1904. The museum is mainly de¬ 
voted to antiquities of Pharaonic times, and, e.xcept in historical 
papyri, in which it is excelled by the British Mu.scum, is the most 
valuable collection of such antiquities in existence. 

The Arab museum and royal library are housed in a building 
erected for the purpose, at a cost of £66,000, and ojxned in 1903. 
In the mu.seum are preserved treasures of Saracenic art, including 
many objects removed from the mosques for their better security. 
The royal library contains over 100,000 volumes, one-half being 
books and mss. in Arabic, Persian, Turkish, Amharic and Syriac. 
The Arabic section includes a unique collection of korans. The 
Persian section is rich in illuminated mss. The numismatic col¬ 
lection, as regards the period of the caliphs and later dynasties, is 
one of the richest in the world. 
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History. —Before the Arab conquest of Egypt the site of 
Cairo apixars to have been oixn country. Memphis was some 
12m. higher up on the opix)site side of the Nile, and Hdioiwlls 
was 5 or 6m. distant on the north-cast. The most ancient known 
settlement in the immediate neighbourhood of the present city 
was the town called Babylt)n, which is said by Strabo to have been 
founded by emigrants from the ancient city of the same name in 
525 B.C., i.e., at the time of the Persian conquest of Egypt. Here 
the Romans built a fortress and made it the headquarters of one 
of the three legions which garrisoned the country. Amr, the con¬ 
queror of Egypt for the calit)h Omar, after taking the town be¬ 
sieged the fortress for the greater part of a year, the garrison 
surrendering in April a.d. 641. The town of Babylon disapix’ared, 
but the strong walls of the fortress in part remain. 

Cairo itself is the fourth Mohammedan ca[)ital of Egypt; the 
site of one of those that had preceded it is, for the most part, in¬ 
cluded within its walls, while the other two wrre a little to the 
south. Amr founded El-Fostat, the oldest of these, close to the 
fortress which he had besieged. Postal signifies “the tent," and 
the town thus built where Amr had jiitched his tent is to-day, with 
the Roman town which preceded it, repre.sented by Masr el-Atika, 
or "Old Cairo.” Shortly after the overthrow of the Omayyad 
dynasty, and the establishment of the Abhasids, the city of El- 
’Askar was founded (a.d. 750) by Suleiman, the general w'ho sub¬ 
jugated the country, and became the capital and the residence 
of the successive lieutenants of the Ahbasid calijihs. Its site is 
now entirely desolate. The third capital, El-Katai, was founded 
about A.D. 873 by Ahmed Ibn Tulun, as his capital. It continued 
the royal residence of his successors but was sacked not lung after 
the fall of the dynasty and rapidly decayed. A part of the pre.sent 
Cairo occupies its site and contains its great mosque, that of 
Ahmed Ibn Tulun. 

Jauhar (Gohar) el-Kaid, the conqueror of Egypt for the Eatim- 
ite caliph Eil-Moizz, founded a new capital, a.d, 968, which was 
named F^l-Kahira, that is, "the Victorious,” a name corrupted 
into Cairo. In A.D. 1176 Cairo was unsuccessfully attacked by 
the crusaders; shortly afterwards Saladin built the citadel on 
the lowest point of the mountains to th(^ east, which immediately 
overlooked ICI-Katai, and he jiartly walled round the towns and 
large gardens within the space now called Cairo. Under the 
prosi)erous rule of the Mameluke sultans this great tract was 
tilled W'ith habitations; a large suburb to the north, the Ifoseynia, 
wa.s a<l<l<'d: and the town of Bulak was founded. After the 
Turkish conquest (a.d. 1517) the metropolis decayed. In K/fj.S 
the city was captured by the I'rench, who were driven out in 
1801 by the Turkish and British forces, the cit\’ being Icinded 
over to the I'lirks. Mohammed Ali, originally the Turkish 
viceroy, by his massacre of the Mamelukes in 1811, in a narrow 
street leading to the citadel, made himself ma.sler of the country, 
and Cairo again bi^came the capital of a virtually independent 
kingdom. Under Mohammed and his successors the city’s western 
part grew. In 1882 Cairo was occupied by the British, and it'^ 
history is merged in that,of Egypt It was headf|uarters of the 
Brifi.sh Middle East command in \Vor)d War H 

CAIRO (ka'ro), a city in the southern tip of Illinois, U.S A., 
at the conlluence of the Ohio and Mississij)pi rivers, 150 ini. S.E. 
of St. Louis, Mo.; the county seat of Alexander county It is on 
federal highways 51, 60 and 62; and is served lyv tin Illinois 
Central, Mi.ssouri Pacific, Ciulf, Mobile and Ohio, and the .New 
York Central railw’ay.s, and by the lederal and otluT barge lines, 
operating on the Ohio and Mississippi rivers. The population in 
1930 was 13.532 and in 1940 was 14.407 by the federal census. 
The city is built on a tongue of land between the fixers, i)ro- 
tccled by great levees, which have withstood every llood since 
1858. The Ohio river ro.se to 59-6 ft. in 1937, and Cairo was the 
only city in the entire Ohio river valley that was not floodt^d. 
Us transportation facilities make it a shipping tenire, not only 
for fertile southern Illinois (popularly called "Little Egypt”) 
hut for the entire Ohio and Mississippi river valleys and far- 
distant ports. There arc industries, including lumber and wood- 
xs'orking, the manufacture of cotton-seed and soybean products, 
batteries (automobile and submarine), clothing and harness, with 
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riri oufpiit valued in excess of $S,000,000 a year. 

At Mrnjnd City, 5 mi. N., is a national cemetery. 

After abortive attempts in i8r8 and in a succes.sful .set 

tirrnent was made here in i8<;r-54. under the nusfjtces of the New 
York Trust Conifiany. Ilie Illinois Central railroad was opened 
in r856, and the cit\' was chartered in 1857 Durinp the Civil War 
it was an im[)ortanf strntej^ic [mint, and was a military centre and 
depot of supplies for the federal armies in the West. At Mound 
City Admiral Andrew H. Foote in iKUj e.sfablibhed a naval depot 
for the base of hi.s operations on the Mis.sksippi. Cairo is .said to 
be the “l^dtn” of Charles Dirki-ns .s Afar tin Chuzdewit. 

CAIROLI, BENEDETTO (1825-1889), Italian Btatesman, 
was bom in I’avia on Jan. 28, ]H.’5. From 1848 until the com¬ 
pletion of Italian unity in 1M70, his whole activity was devoted to 
the Ri.sorRirnento, as Garibaldian olfuer, political refugee. anti- 
Austrian conspirator and dc[)uty to parliament. In 1870 he con¬ 
ducted the negotiations with Bismarck, during whi( h the German 
chancellor is alleged to have promised Italy possession of Rome 
and of her natural frontiers if the Dcmiocratic Party could pre¬ 
vent an alliance hetweam Victor Emmanuel and Na[>olcon. When 
in 1876 the Left came into power, ('airoli became parliamentary 
leader of hi.s jiarty, and, after the fall of De[)retis, Nicolera and 
Crispi, formed liis tirst cabinet in March 1878 with a Franco- 
[)hil and Irredentist [lolicy. General irritation was caused by his 
and Count Corti’s policy of “clean hands” at the Berlin Congress, 
where Italy olilaint'd nothing, while* Austria-Hungary secured a 
European mandate to occupy Bosnia and the Hercegovina. The 
Attempt of Passanantc to assassinate King Hambc’rt at Naples 
(Dec. 12, 1878) caused Cairoli’s downfall in spite of the fact 
that he himself was wounded. On July ,5. iStcj, Cairoli returned 
to power, and in the following November formed with Depreti.s 
a coalition ministry, in which he ret.lined the premiership and the 
Foreign Ofltce. C'onfidonce in French assurances, and belief that 
Great Britain would never [n’miit the extension of French intlu- 
ence in North Afrim, prevented him from forcsec’ing the French 
occu[)ntion of Tunis (May ti, 1881 ). In view of popular indig¬ 
nation he resigned. He died on Aug, 8, 18.89, 

Sm S. Cardilln Brigandi, Hrnedetto Cairoli ttrlla storia d’ltalia 
(JH 80 . 

CAISSON, when employed as a military term, denotes an am¬ 
munition w'Agon or chest; in architecture, a sunk panel or coffer 
in a ceiling, or in the soffit of an arch or a vault. In civil engineer¬ 
ing, the word i,s used in connection with a variety of hydraulic 
works. An early use is as an eciuivalent of caviel; a floating air¬ 
tight t.ink, formeHy ccmsl rue ted of timber but now always of 
.steel, caixiblc of being sunk to the re(|iiired depth by the admis¬ 
sion of water, which is afterwards pum[»ed out or evacuated by 
air preRsuiT, thus im[)arting additional buoyancy to any craft to 
which it may he secured. '1 his contrivance is the prototype of the 
pontoon and of the flo.iting-dock. It is employed, in various 
forms, in connection with salvage operations. See Salvaging. 

More commonly caisson iiTi[)lit‘s a c.ise or enclo.sure employed 
for kee[)ing out water during the construc tion of foundations and 
other works in w.iler-bearing str.ita, at the side of or under rivers 
and in the sea bed. There arc thri'c general tyjK's of caisson con¬ 
struction :— 

(I ) Box caissons, cmiployecl when no sinking oix-ration through 
strata is required, are open at the lop and closed at the bottom. 
The Hides of the caisson, when it is sunk in [losition on a [irepared 
l>ed, emerge .above the water-level, and it serves as a shell for the 
building of n foundatiem. Such caissons are built of timber (es[X?- 
clally io America), of steel, and of reinforced concrete or of corn- 
hination.s of these materials. They are often emyiloved in building 
the solid superstruc (ures of rubble mound breakwater.^ {q.v. ) ; and. 
since about 1005. leinforctal concrete caissons have been used 
in the'construction of ijUay walls. In a feW' rases, e g. at Dublin, 
they have ht'en sunk on a dredged and levelled natural bottom, 
but more usually are founded on a [irejxired bed of rubble stone 
or Concrete as at Marseille When sunk and filled with concrete 
these large boxes form monolithic masses, often considerably ex¬ 
ceeding t .ooo tons in weight {see Dcx-rs). A large dry dock at 
Le Havre, opened in n)27. wa.s hijjlt in and upon n steel box 


caisson framework, which was floated into position over the site 
of the dock, previously dredged to the required depth, and there 
sunk in place. 

(2) Open caissons. One variety, employed for bridge founda¬ 
tions when little or no sinking through strata is required, is open 
at holtom and top and has no cutting edge. Caissons of this 
description, made of iron plates, were used for some of the 
foundation piers of the F'orth bridge. Timber caissons are fre¬ 
quently employed in America. Another form used for sinking 
through strata is provided with a cutting e^dge at the bottom. 
Rectangular iron plate caissons of this de.scrip(ion were employed 
in constructing the foundations of the Tower bridge, London. 
Cylinder caissons, con.sisting of a shell of masonry, concrete, wood, 
steel or reinforced concrete, or of composite construction, and 
provided with some form of cutting edge, arc commonly em- 
[iloyed for bridge (q.v.) foundations and in sinking shafts in allu¬ 
vial strata. They are sunk to the required depth by c.xcavating the 
material within the cylinder and at (he same time weighting it, 
or using a water-jet to assist the sinking process. The internal 
space is, after sinking, filled with masonry or concrete. The open 
“well” foundations of brickwork, used for centuries in India, and 
the concrete well monoliths (sea Docks), widely used in dock con¬ 
struction, and sometimes for the foundations of bridge piers, 
are. strictly speaking, open caissons. The monoliths are built U{> 
in tiers on a steel cutting edge or curb and have two or more 
o|»en vertical wells within which excavation is carried on by grab 
dredging or other means. 

(5) ('omprc.ssed-air cai.ssons. Where foundations have to be 
carried down to a considerable depth in soft, water-bearing strata, 
such as running sand, or where hard material is met with, which 
cannot be readily excavated by the means pennissible in open 
cais.soii working, the use of compressed air is often resorted to. 
('ompro.s.sed-air working can in some casc.s, when ni'cessary, fie 
applied to the sinking of caissons, started by the open method, 
by the addition of the necessary^ airtight floor, air lotks and shafts. 
The method of comprcs.sed-air sinking consists essentially in the 
provision of an airtight floor in the cais.son, at a height which 
[irovides room for a working chamber between it and the cutting 
edge, in which men can w'ork under compre.ssed air and carry on 
the necessary excavation. A shaft and air lock afford access and 
exit for men and materials; and the air jiressure is varied in ac¬ 
cordance wdth the head of water. Compressed-air caissons are 
employed not only for bridge foundation.s but in the construction 
of quay walls and foundations of other structures in water-bearing 
strata. Mov-able compressed-air caissons, which, after the lowest 
portions of the foundations have been laid, are raised by screw 
jacks and moved into position for constructing the next section, 
have been used in some instance.s for bridge [licr foundations and 
dock construction. 

Floating, sliding and rolling caissons built of steel are often 
‘mployed for closing dry-clock entrances. They arc also used, but 
less frequently, in place of hinged gates at the entrances to locks 
and (locks (q.v.). 

See C. E. Fowler, Suh-Aqueous Foundations (3rd ed. 1014) : H. S. 
Jacoby anti R. P. Davis, Foundations of Brid^^es and Buildings (1025). 

(N. G. G.) 

CAISSON DISEASE, a group of morbid changes met with 
in caisson workers and divers in divdng dre.ss. In order to exclude 
water, air pressure within a caisson used for subatjueous works 
must be increased by one atmosphere, or 1 5 lb. per sq. in. for 
every 33Ut. that the caisson is submerged below the surface. 
Hence at a depth of 100 ft. a worker in a caisson, or a diver in 
a diving-dres.s, must be subjected to a pressure of 60 lb. per sq. 
in. A similar cemdition obtains when caisson.s are used on land 
for driving tunncl.'i. Exposure to such pressures is apt to be fol¬ 
lowed by symptoms of a very varied character, including pains 
in the muscles and joints (the “bends”), deafness, embarrassed 
breathing, vomiting, paralysis (“divers’ palsy”), fainting and 
sometimes even sudden death. At the St. Louis bridge, where 
a pressure was employed equal to 4i atmospheres, out of 600 
workmen, up were affected and 14 died. Symptoms do not appear 
w’hile the pressure is being r.ii'^ed nor 80 long as it i? continued, 



CAITHNESS—CAJAMARCA 


but only after it has been removed; they are due to effervescence 
of gases absorbed in the body-fluids during exposure to pressure. 
Experiment has proved that in animals exposed to compressed air 
nitrogen is dissolved in the fluids in accordance with Dalton’s 
law, to the extent of roughly i% for each atmosphere of pressure, 
and also that when the pressure is suddenly relieved the gas is 
liberated in bubbles throughout the body. Set free in the spinal 
cord, for instance, they may give rise to partial paralysis, in the 
labyrinth of the ear to auditory vertigo, or in the heart to stop¬ 
page of the circulation. But if the pressure is relieved gradually 
they arc not formed, because the gas comes out of solution slowly 
and is removed by the lungs. To prevent caisson disease, there¬ 
fore, the decompression should be slow; Leonard Hill suggests 
it should be at a rate of not less than 20 minutes for each 
atmosphere of pressure. Good ventilation of the caisson is also 
of great importance and long shifts should be avoided, because 
by fatigue the circulatory and respiratory organs are rendered 
less able to eliminate the absorbed gas and because a high partial 
pressure of oxygen acts as a general protoplasmic poison. It 
ha.s been found that liability to caisson disease increases with 
age. Hence healthy young men alone should be employed. If 
the slightest symptom occurs on decompression the sufferer should 
be re-compre.sse(l, and then decompressed more slowly. 

See Paul Bert, La Pression baromilrique (1878); and Leonard Hill, 
Recent Advance.^ in Physiology and Biochemistry O906), (both these 
w»)rks contain bibliographies) ; Mummery, British Medical Journal, 
June 27th, 1Q08; Diseases of Occupation, by T. Oliver (1008) ; Diseases 
of Workmen, by T. Luson and R. Hyde (1908). 

CAITHNESS, a county occupying the extreme north-cast 
of Scotland, bounded west and south by Suthcriandshire, east 
by the North Sea, and north by the Pcntland Firth. Its land area 
is 438,8^^3 at., or 685,7 .sq.mi. The formation i.s mainly 
middle Old Red Sandstone, and the surface consists of barren 
moors, almost destitute of trees. It slopes from the north and 
east up to a belt of mctamorphic rocks in the south and west, 
where the chief mountains arc Morven (3.313 ft.), Scaraben 
(2,054 ft.) and Maiden Pap (1,587 ft,). Morven Is a shapely peak 
of sandstones and conglomerates on a platform of quartzose rocks. 
The principal rivers arc the Thurso (“Thor’s River”), rising in 
Cnoc Crom Uillt (1,199 ft.) near the Suthcriandshire border, and 
reaching the sea in Thurso Bay; the Forss, which, emerging from 
Loch Shurrery, enters the sea at Crosskirk, a fine cascade about 
a mile from it.s mouth giving the river its name (fos, Scandinavian, 
“waterfall”; in English the form is force); and Wick Water, 
which, draining Loch Watteii, flows into the sea at Wick. Small 
lochs arc numerous, the largest being Loch Watten, zi m. by 
m., and Loch Calder, 2\ by i m. So much of the land is flat and 
boggy that there are no glens, except in the mountainous south¬ 
west, although towards the centre of the county are Strathmore 
and Strathbeg (the great and little valleys). Most of the coast¬ 
line is prccipjilous; Dunnet Head (346 ft.) is the most northerly 
IX)int of Scotland. From Berriedale at frequent intervals round 
the coast occur “stacks” or detached pillars of red sandstone. 

Caithness is separated from the Orkneys by the Pentland Firth, 
a strait about 14 miles long and from 6 to 8 miles broad. The 
tidal wave races at a speed which varies from 6 to 12 m. an hour. 
At the meeting of the western and eastern currents the waves at 
times rise into the air like u waterspout. The breakers caused by 
the sunken reefs off Duncansbay Head create the Bores of Dun- 
cansbay, and eddies off St. John’s Point are the origin of the 
Merry Men of Mey, while off the Island of Stroma occurs the ! 
whirlpool of the Swalchie, and off the Orcadian Swona is the vor¬ 
tex of the Wells of Swona, Nevertheless, as the most direct road 
from Scandinavian ports to the Atlantic the Firth is used by many 
vessels. In the eastern entrance to the F'irth lies the group of 
islands known as the Pentland Skerries. On Muckle Skerry, the 
largest, stands a lighthouse with twin towers, 100 ft. apart. The 
island of Stroma (pop. 1931, 193) also belongs to Caithness. 

History. —Piets’ houses, Norse names and Danish mounds 
attest that these peoples displaced each other in turn, and the 
number and strength of old fortified keeps point to long periods 
of unrest. There are a few circles of standing stones, as at 
Stemster Loch and Bower, and ruins of Roman Catholic chapels 


and places of pilgrimage occur in almost every distric: The most 
important remains are those of Bucholie Castle, Girnigo Castle, 
and the tower of Keiss; and, on the south-east coast, the castles of 
Clyth, Swiney, Forse, Laveron, Knockinnon, Berriedale, Achaslle 
and Dunbeath, the last of which is finely situated on a detached 
stack of sandstone rock. About six miles from Thurso stand the 
ruins of Braal Castle, the residence of the ancient bishops of 
Caithness. On the coast of the Pcntland Firth. i( miles west of 
Duncansbay Head, is the site of John o’ Groat’s hou.se. 

Agrlculture.—^nlv 23% of the total acreage was under crops 
and grass in 1938. The arable* land (76.697 ac.) forms a broad 
belt along the coast, but about 72% of the county is mountains 
and heathland. sparsely inhabited, but used for grazing and rich in 
game. In spite of this poverty and a damp and windy climate, a 
considerable part of the acreage of large farms is successfully 
tilled. Small holdings predominate, however, over half being of 
15 ac. or less in 1938. In 1824 James Traill of Ratter, near 
Dunnet, recognizing that it was impossible to cxix'ct tenants to 
reclaim and improve the land on a system of short leases, advo¬ 
cated large holdings on long terms, so that farmers might enjoy 
a substantial return on their capital and labour. Oats (22.630 
ac. in 1938) and turnips and swedes (8,613 ac.) are the thief 
crops. Sheep (242.929)—chiefly Leicester and Cheviots—of which 
the wool is in especial request in consequence of its fine qual¬ 
ity, cattle, horses and pigs are raised for southern markets. 

Other Industries—The great source of profit to the inhabi¬ 
tants is the fisherie.s for cod. haddock, etc., and herring. The last 
is the most important, jiarticularly in summer, the centre of oper¬ 
ations being at Wick. The fi.shcries give employment to a large 
number of coopers, curers. packers and helpers. The salmon lish- 
erics are valuable. The Thurso is one of the best salmon streams 
in the north. Of manufacture (here is little beyond tweeds, nets 
and ropes, and whisky, with sawmilling, all at Wick. The 
L.M.S.R, crosses the shire in a rough semicircle from a point near 
Altnabreac via Halkirk, to Wick, with a branch from Georgemas 
Junction to Thurso, and a light line from Wick to Lybstcr. Road 
motor services radiate from Wick. There i.s communication by 
.“^tcamer between Wick and Thurso and tlie Orkneys and Shet- 
lands, Aberdeen and Leith. 

Population and Government.—-Pop. (est 1938) 25.742. In 
*931, 633 spoke Gaelic and English, Wick, a royal burgh (pop. 
est. 1938, 7,550), and Thurso (3.152) are the only small burghs, 
There are five county districts. 'I'he county returns one member 
to parliament with .Sutherland, and unites with Orkney and Shet¬ 
land. (o form a sheriffdom. There i.s a resident sheriff-substitute 
at Wiik, who slls also at 'I’hurso and Lybster. ** 

CAIUS or GAIUS, pope from 283 to 2()6, was thi“ son of 
Gaiu.s, or of ('oncordius, a relative of the emix-ror r>io(lelian, and 
became pope on Dec. 17, 283. His tomb, with the original epita[)h, 
was discovered in the cemetery of Calixtus iind in it the ring 
with which he used to seal his letters (sec Arringlii, Roma Suh- 
terr., 1 . iv. ch. xlviii. p. 426). He died in 296. 

CAIUS (Anglke, Kee.s, Keys, etc ), JOHN (1510-1573), 
English jihyaician, and second founder of the present Gonville 
and C.aius college, Cambridge, was born at Norwich, Oct 9 . 1510. 
He was admitted a student at what was then Gonvilli; hall. Cam¬ 
bridge, where he seems to have studied divinity. In 153 5 he visited 
Italy, where he studied under the cehHirated Montanos and 
Vesalius at Padua, taking his degree in iihysic in 154 I- Alter an 
extended tour in Europe, he practised in London, being lor some 
years president of the C'ollege of Physicians. In 1557 he enlarged 
the foundation of his old college, named it “Gonville and (..'aius 
college,” and endowed it with several considerable (slates. In 
Jan. 1559 he accepted the mastership of ibe college, an office 
which he held until a month before his death on July 29, i 573 - 
By obtaining a grant in 1564 for the college to have annually the 
bodies of two malefactors for dis.sctiion, Dr Cains became a 
pioneer in advancing the study of anatomy 

His works, together with the Memoir by John V enn, have been 
edited by E. S. Roberts (1912). 

CAJAMARCA^ a department of Peru lying between the 
western and central Cordilleras and extending from the frontier 
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of Ecuador south to about f 45' b. lat., having the departments 
of I'iura and Lambayecjue on the west, Amazonas on the east and 
labertad on the south. Its area according to official figures is 
I.’.538 sq. mi. The Ufiper Marahon delineates the eastern bound¬ 
ary of the rlepartmenf. Th(‘ department is an elevated region. 
weJJ watered with a large numix-r of small streams, which eventu¬ 
ally find their way through the Amazon into the Atlantic. Many 
of its products are of the temperate zone, and considerable atten¬ 
tion is giv(‘n to cattle-raising. Coal is found in the province of 
flualgayoc , whi( h is also one of the rich silver-mining districts 
of Peru. Cajamarca is one of the most densely ])opulated dcqiart- 
rnents in I’eru, with (Ki-to census) 568,118 inhabitants. 

CAJAMARCA or CAXAMARCA, a city of northern Peru, 
capital of a department and province of the .same name, qonv. E. 
by N. of f*a(asmn\'o, its [mrt on the Pacific coast. The impula- 
tion of the city in 1040 was 15,555. It is situated in an elevated 
valley between the- central and wcestern Oirdilleras, 9,400 ft. above 
sea level, and on the Eriznejas, a small tributary of the Mara- 
hein The streets are wide and cross at right angles; the hou.ses 
are generally low and built of clay. Among the notable j>ublic 
buildings are the old pari.sh church built at the expense of ('hades 
II of Spain, the- church of San Antonio, a Eranciscan rnona.stery, 
a nunnery and the remains of the [calace of Atahualpa. the Inca 
ruler whom Pizarro treacherously captured and e.xecuted in this 
[)lacc' in 15^5, 'I'he hot sulphur springs of I’ultamarca, called the- 
Hahos del Inca (Inca's baths), are a short clistancx* east of the 
city and are still freciuented. ('ajamarca is an important com¬ 
mercial and manufacturing town, being the distributing centre for 
a large inland region and ba\ ing long-established manufactures of 
woollen and linen goods and of metalwork, leather, etc. It is the 
.seat of one of the s(‘ven superior courts of the republic and is 
connected with the coast by telegraph and telephone. A railway 
has been undertaken from Pacasmayo, on the coast, to Cajamarca, 
and has been completed to Chilele, S4 mi. from the coa.st. 

CAJATAMBO or CAXATAMBO, n town and province 
of the department of Anrash, Peru, on the western slope of the 
Andes 'I’he population in 1940 was The town is no mi. 

.\' 1 ', of Pima, in lo'’’ 50' S., 77'’ 50' west The principal indus¬ 
tries (»1 tlie pr(>\'ince are the raising of cattle and sheep and the 
ctillivatioti of ccu'eals. Cochineal is a jirndurt of this region. 
Near (he town (here are silver mines, in which a part of its popu¬ 
lation is emplo\ed 

CAJEPUT OIL, a volatile oil obtained by distillation from 
the leaves of the myrtaceous tree Mrlulruca Leucadendron. The 
trees yieldiiig the oil are found throughout (he Indian Archipelago, 
the Malay reiiinsula and over the hotter parts of the Australian 
continent; but the greatc-r portion of the oil comes from Celebes. 
The oil is prepared from leaves which are macerated in water, and 
distilled alter fermenting lor a night. It is extremely pmngent and 
has the odour of a mixture of turp)entint* and campffior. It con- 
sist.s mainly of cineol {sec Tf.ri’I.nf.s from which cajuputene 
having a hy.icinthine odour can be obtainc'd by distillation with 
j>hosphorus {)en( oxide. The drug is a ty{)ical volatile oil, and is 
used internally in doses of V to 3 minims, for the same purposes 
as, say, clove oil. It is frequently employed externally as a 
counter-irritant. 

CAJETAN (Gaetanvs), Cardinal (14O8-1534), was born 
at (laeta in the kingdom of Na{)les. His propier name was Tom- 
niaso de V’io, but he adopted that of Cajetan from his birthjDlace. 
When 16 he became a Dominican, and in 1403 received his H.A. 
from Padua, where he was subsequently profes.sor of metaphysics. 
In 1508 he was made genera! of his order, and for his defence 
of the piapal claims against the Council of Pisa (1511) Leo X 
made him a cardinal and archlu^hopi of Palermo in 1517. The year 
following he went as legate to Germany, to quiet the commoliems 
rai.sed by Luther. It was before him that the Reformer appH'ared 
at the diet of Augsburg; and it was he who, in 1510. helped in 
drawing up) the bull excommunicating Luther. In Apiril 151Q he 
was made bishop of Gaeta. Among other negotiations, Cajetan 
was able to .secure the election of Adrian VT. in i52i-;2. Nomi¬ 
nated by Clement VII. a member of the committee of cardinals 
appointed to report on the “Nuremberg Recess,” he recom¬ 


mended, in opposition to the majority, certain concessions to the 
Lutherans, notably the marriage of the clergy , as in the Greek 
Church, and communion in both kinds according to the decision 
of the council of Basel. He died on Aug. 9. 1534. 

Cajetan was a zealous Thomist but reflects the humanism and 
the controversies against Averroism and Scotism which he had 
encountered at Padua. He WTote commentaries upon Aristotle’s 
Categories, Post. An., De Anima and upon the Sunima and De 
Ente ct Essentia of Aquinas and also many opuscula. The.se 
have passed through a number of editions, the important com¬ 
mentary on the Sumrna being adjoined to the Leonine edition of 
Aquinas. 

See Mandonnet, in Diet, of Cath. Theol. (1Q04) ; and T. M. Lindsay, 
History of the Reformation, vol. i. (1906). 

CAKCHIQUEL, a group of Indians living in the highlands of 
Guatemala. Their tongue, one of the “metropolitan” Maya dia¬ 
lects, is spoken in the Departments of Solola, Chimaltcnango, 
.Sacatcpx'cjuez, and Escuintla. They number about 130,000 souls. 

The history of the Cakchiquel, like that of the Quiche (q.v.), is 
I)rescrvcd in a manu.scrip)t written shortly after the S|)anish con¬ 
quest. It relates the history of the creation and their wanderings 
rom the mysterious Tulan w'hcrc all the Maya tribes once lived. 

It describes (heir varying fortunes in the almost constant wars 
they waged with their neighbours after settling on the shores of 
Lake At it Ian in Guatemala. Up)on the arrival of the Spaniards 
(1524) the Cakchiquel made no resistance, p)artly through fear of 
Spiani.sh arms and p)artly through unwillingness (0 ally themselves 
with (heir (.luiche enemies. Hence Alvarado and his army were 
received in peace and the first European settlement in the country 
resulted. The following year, however, the Cakchiquel revoIt(*d and 
were defeated by the Spaniards. Like the other highland Indians, 
he Cakchiquel were agriculturists, who lived in cities of stone 
strongly fortified, on inaccessible mountain ridges. Their capital, 
Iximch^^ was particularly impregnable, as the surviving remains 
cstify to-day. Written books, the Maya calendar, and other higher 
arts enjoyed by the more advanced people of Middle America were 
known to the Cakchiquel. A curious feature of their government 
was the succession of kings. This px)st they allotted to two families 
who assumed the (ripjle canopy of State in rotation. 

To-day the Cakchiquel, like their neighbours, are largely engaged 
n agricultural pursuits, for the most part, as peons on the coffee 
•.states. They still retain their costumes of native cotton covered 
with embroidery which differ from village to village. They per- 
'orm various dances, sometimes of a pagan nature, but, living 
loser to the capital than some of the other Indians, they have been 
orred to assume more ostensibly Christian ways. 

Srr Domingo Juarros, Histnrv of the Kingdom of Guatemala (1S23) ; 
D. (1. Brinton, cd.. Annals of the Cakchiquels (Philadelphia, 1885). 

CAKE-BREAKER: vc- I ’ R O (.• I; S SIN G M AI • 11 1 M. K . 

CAKES AND CAKE-MAKING. There are two main 
cla.sse.^ of cakes. Cakes which contain shortening, and sponge 
takes which do not contain .shortening. True sfionge cake is 
icavened solely by air beaten into eggs. Angel f ood is made with 
only whites of eggs. Mock sponge cakes are made with baking 
«)wder and fewer eggs. 

Cake Ingredients.— Shortening may be butter, margarine, 
vegetable .shortening or other solid fat with a mild flavour. To 
measure, press shortening firmly into a standard measuring spoon 
or cup, pack tightly, and level off. With print butter 1 lb. 
(tuals 2 cups; i lb. equals \ cu[)—this sim})lilies the measuring, 
diortening may also be measured by the water displacement 
mt'thod—for example if ^ cu[) is desired, fill the measuring cup 
with \ cup of cold water, add shortening until water reaches the 
lip mark, making sure none of the shortening aj)|)ears above 
the water. Drain water off thoroughly. 

Sugar should be fine granulated, unle.ss otherwise specified in 
the recipe. If the sugar is lumpiy, sift it before measuring. In 
measuring brown sugar, pack it firmly in the cup—so firmly tliat 
it holds its shape when turned out. 

Eges beat up lighter and more quickly when not too cold. So 
ake them out of the refrigerator a little ahead of lime. 

Flour. —While either cake or all-purpose flour may be used with 
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excellent results in cake-making, cake flour produces a cake of 
particularly fine texture. In substituting all-purpose flour when 
a recipe calls for cake flour, decrease the amount by 2 tablespoons 
per cup. Always sift flour once before measuring. Then lift it 
lightly with a spoon into the cup and level it off with straight edge 
of a knife. Flour is sifted a second time with the other dr>’ in¬ 
gredients in the recij^ie. This insures even rising and baking and 
uniform distribution in the batter. 

Leavening .—Baking powder is generally used in leavening 
“shortening” cakes made with sweet milk. Baking powders, which 
are composed of baking soda (.sodium bicarlnmate) and an acid, 
arc classified according to their acid part as: tartrate, phosphate, 
alum, and combination (or sodium aluminium sulphate-phosphate) 
[jowders. While the rate at which these baking powders give off 
gas differs, a compromise amount of ij to il teaspoons of any 
brand of baking powder per cup of sifted flour has been found 
through careful tests to give excellent results, regardless of the 
type. Soda is used with sour milk, sour cream or molasses, usually 
\ teaspoon soda to each cup. 

Preparation of Pans.—Pans for “shortening” cakes should be 
well greased, with un.salted shortening, and lightly floured, or 
greased and lined with waxed paper. Pans for true .sponge or angel 
food cakes are never greased. Use the type and size of pan called 
for in the recipe. In general, pans should be filled almost two- 
1 birds full of batter. 

Preparation of Oven.—The oven .should be heated to the 
jiroper temperature by the time the cake is ready to be baked, to 
ensure the best results. A steady heal at the right temperature 
should be maintained throughout the baking period. Gas and elec¬ 
tric ranges with oven heat controls eliminate guessing as to the 
oven temperature. If the oven has no automatic oven tempera¬ 
ture control, a portable oven thermometer should be used and the 
heat controlled manually. 

Mixing Cake.—Mixing by hand is a time old method of jnit- 
ting cakes together. Mixing with an electric beater is becoming 
more and more jiopular, howrver, lu'cause of the time and labour 
s.iced in producing a perfec t cake. The creaming of the shortening 
and sugar, and the beating of the eggs are done on high speed. 
Low s})eed should be used for adding dry ingredients and liquid, 
using care axoid overbi-aling once the flour is adtled. M.uiv’ 
cake recipes give directions for mixing with the electric beater. 

Baking.—I'ested cake recipes indicate temperature and time 
needed in baking. Place pans as near tlie centre of the ovi'ii as 
possible. If cakes are baked on two racks, place th(‘m so (hat no 
pan is directly over another. Cake is baked when: (i) It has risen 
to its full height and has a delicate uniformly brown crust. (2) It 
has shrunk away .slightly from the sides of the pan. (3) The sur¬ 
face, w'hen pressed lightly by finger, .s])rings back and leaves no 
imprint. (4) .'\ wire cake tester or clean toothpick inserted into 
centre of cake comes out clean and dry 

Cooling Cakes.—Sponge and Angel Food cakes should be in¬ 
verted on a wire rack and allowed to cool in the jians; then re¬ 
moved. Butter cakes .should be allowed to stand in the pans about 
5 minutes, on a cake rack, then loosened from sides of the pan 
with a .spatula, and turned out on a rack. 

CAKE RECIPES 

(U.se standard measuring cups and spoons, with 
all measurements level.) 

Two Egg Cake .— \ cup shortening, 1 cup granulated sugar, 2 
eggs, \ teaspoon salt, 2] teaspoons baking powder, I4 cups sifted 
cake flour, ^ cup milk and \ teaspoon vanilla extract. Cream the 
shortening by mashing and beating it with a spoon until it is like 
thick cream. Add the sugar a little at a time, creaming after each 
addition until the mixture is light and fluffy. Separate egg yolks 
and egg whites. Beat yolks until thick and lemon coloured. ('Do 
not Ix-at whites until ready to add.) Add beaten yolk.s to shorten¬ 
ing and sugar and blend thoroughly. Add salt and baking powder 
to measured flour and sift. Add a little of this mixture to the 
-shortening mixture while beating; then add a little of the milk. 
Continue adding first flour mixture, then milk, until all of each is 
added, l)eating each time until smooth. Add vanilla. Beat the egg 
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whites until they are stiff enough to form peaks, but not dry. Fold 
them carefully into cake batter. (Whole eggs may be beaten to¬ 
gether until ver>' light; then add to the creamed shortening and 
sugar, beating thoroughly.) Pour batter into a prepared loaf jian 
8 " X S" X 2". Cut through the batter to break any large air bub¬ 
bles, and be sure that the corners of the pan are filled. Or turn 
into two greased 8" layer cake pans or into 2 doz. greased cup 
cake pans. 

For a loaf cake, bake in a moderate oven of 350" F. for 50 to 
60 minutes. 

A layer cake is baked at 375° F. for 25 to 30 minutes, and cup 
cakes at 375'' F. for 20 to 30 minutes. 

Chocolate Two Egg Cake .—Follow recipe for Two Egg Cake. 
Melt 2 squares (2 oz.) of unswa'tenecl cooking chocolate over hot 
water; cool, and add to the shortening, sugar and egg mixture. Sill 
>4 teaspoon baking soda with dry ingn-dicnls, Use i .j cup more milk. 

Nut Cake .—Follow recipe for Two Egg Cake, adding 1 cup finely 
chopped nutmeats to the silted dry ingredients. 

Spice Cake .—Follow recipe for Two Egg Cake, sifting 2 teaspoon'' 
cinnamon, i tea.spoon each of allsjxicc and nutmeg, and J j teaspoon 
powdered cloves w'ith dry ingredients. Use 2 tablesfioons more milk. 

U'Jiite Cakc.--y2 cup shortening, 1 cup granulated sugar, 2 (ups 
.sifted cake flour, 2 teaspoons baking powder, tea.spoon siilt, j lea- 
spoon vanilla extract, cup milk and 3 egg whites. Cream the 
shortening thoroughly, then add the sugar gradually, creaming after 
each addition until the mixture is light and fluffy. Sift the dry in¬ 
gredients together. Mix the flavouring with the milk, anti add 
alternately with the dry ingredients, sifted together, Id the sugar 
mixture. Beat with the spoon after each addition until smooth Heat 
the egg whites stiff, hut not dry, and fold them i.arelull\' into the 
cake hatter. 'ITirn into greased cake pans. Bake a loaf cake in a 
moderate oven of 350' F. for to ho minutes a layer cake at 
375" for 25 to 30 minutes; or cup cakes at 375" F. for 20 to 30 


after each addition. Add the vinegar and flavouring, and hlend. Sift 
the flour and .salt togetluM-. Fold info the egg yolk and sugar mi.vture 
Heat the egg whiles stiff, but not dry, and told them into the egg yolk 
mixture using a spoon, Hake in an ungreased to" lube pan in a 
slow oven of .120" F. lor 1 hour. (I). H. Mu.) 

CAKEWALK, a dance of American negro origin. The 
couple.s form a stjuare with the men on the inside and, steiiping 
high to a lively tune, walk in this square formation. T'here arc 
several judges who consider the precision with which the corner.s 
are turned, the elegant bearing and carriage of the mt'n and the 
grace and ea.se of their partners as they arc swung about. The 
(ouples are eliminated one by ont'. the last being presented with 
a highly di'corated cake, as a reward. This is the original cakewalk, 
as it WMS danced in slavery days. From it many n)odif>'ing steps 
have been evolved all of which are called cakewalks. 

CALABAR (formerly Oi.p CAi.AiiAk), a port of British West 
Africa, cajutal of a j)rovince of southern Nigeria, on the left bank 
of the ('alabar river in 4" 56' N., H ' 18' E , 5m. above the }»oint 
where the river falls into the Calabar estuary of the tiuli of 
Guinea, and 40m. from the sea. (Toj;. al;ouf 25,000.) I rom lltt; 
beach rise cliffs of moderate elevation, and on the sidc-s or sumniits 
of the hills are the jirincipal buildings. In a valley between the* 
hills is the native quarter, called Duke Town. Here an- .several 
fine houses in bungalow style, the residences of the chief.s or 
w'ealthy natives. Among the public institutions are tioveiriiTient 
botanical gardens, primary schools and the Hojm' W.jddell insti¬ 
tute for technical training. Palms, mangoes and other trees give 
the town a [licturcsque setting. The trade is largely centred in the 
(“xport of palm oil and palm kernels and the. import of ccciton 
goods. Vessels drawing 20ft. of water can ascend to Calaliar. 
There i.s no bar in the Calabar river, which is well buoyed, but 
cargo ha.s to be landed from lighters. 

Calabar was the name given by the Portuguese discoverers of 
the 15th century to the tribes on this part of the Guinea coast at 
the time of their arrival. It was not till the early j)art of the iSth 
century that the Efik, owing to civil war with their kindred and the 
Ibibio, migrated from the neighbourhood of the .Niger to tfic shores 
of the river Calabar. The native inhabitanls are still mainly Efik. 
For several generations they were the middlemen Ixttween the 
white traders on the coast and the tribes of the Cross river and 
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Calabar district. Many of the natives arc well educated, profess 
Christianity and dress in Eurof>ean fashion. A powerful bond 
of union iimong the Efik, and one that gives them considerable 
influence over other tribe.s, is the sr crct society known as the 
Egbo. 7 'he chiefs of Duke Town and other places in the neigh¬ 
bourhood placed themselves in T«Sa under Hrifish protection. 

Until 1904 Calabar was generally, and officially, known as Old 
Calal>ar, to distinguish it from New ('alabar, the name of a river 
and port about 100m. to the east. Since the date mentioned the 
offu ial style is Calabar simply. Calabar estuary is mainly formed 
by the Cross river iqv.), but receives also the waters of the 
(.'alatiar and other streams The estuary is 10 to lam. broad at its 
mouth and maintain.s the same breadth for about 30 miles. 

CALABAR BEAN, the seed of a leguminous plant, Physo- 
stigma vanenosum, a nativ(; of tropical Africa. The plant is a 
climber and attains a height of about 50ft. with a stem an inch 
or two in ltii(kru ss. The seed pods, whi< h contain two or three 
seeds or bearcs, are 6 or 7in. in length; and the beans are about 
the si/>e of an ordinary horse bean but mu(h thicker, with a deep 
thocolale-browai colour. Although highly i)oisonou.s. the bean has 
nothing in external asi)cct, taste or smell to distinguish it from 
any harmle.ss leguminous seed, and disastrous effects have resulted 
trom its being imautiously left in the way of children. 

The bean usually contains a little more than 1% of alkaloids. 
Of fhe.se two have been identified, cdlaharinv, ancj physostigminc 
or escrinr. Phy.sostigmine is used as the sulphate, which has the 
empirical formula of H1.SO,, plus an unknown num¬ 

ber of molecules of water, It occcirs in small yellowish crystals, 
turned red by exjinsure to light or air, readily soluble in water or 
alcohol ami with a bitter taste. 'I'he dose is fj'rt grain, and 
should be administered by hyi>0(lermic injection. I'or the use j 
of the oculist, it is also prepared in liimclltu; for in.sertion within 
the conjunc tival sac. I'aiv h of these contains one-thousandth part 
of a grain of physostigmine sulphate. 

J'hysostigmine has no action on the unbroken skin. When 
swallowed it causes grcait increase in salivary secretion, due to 
a clirei t inlliienie 011 the seerciing gland-cells. After a few min¬ 
utes salivation is arrested owing to constriction of the blood- 
vesseds that supply the glands. Secretion of bile, tears and sweat 
is also increased. I’hysosligmine raises the blood pressure, in¬ 
duces constriction of the pharynx and leads to violent vomiting 
and purging. It also acts u])on the bladder, uterus, sfileen and 
iri.s (.ser below). 'I'he terminals of the vagus nerve are also 
stimulated, causing the heart to beat more slowly. Later in its 
action, the drug depresses the intra-cardiac motor ganglia, causing | 
prolongation of diastole and tin.ally arrest of the heart in dilatation 1 
'I'lie respiration is at first aci elcTated, but i.s aflerward.s ,slowed 
and ultimately arrested The initial h.astening i.s due to Kiimula 
tion of the vagus tc'rminals in the lung. The final arrest is duo 
to paralysis of the respiratory centre in (he medulla oblongata, 
hastenecl liy a ciuasi-asihmatic contraction of the non-s(ripc‘cl 
muscular tissue in the bronchial tubes, and by a “w'ater-logging" 
of the lungs clue to an increase in the amount of bronchial secre¬ 
tion. It is only in very large doses that the voluntary muscles 
arc [Kiisoned, there being induced in them a tremor which may 
simulate ordinary convulsions. The action is a direct one upon 
the nui.scular tissue (cf. the ca.se of (he gland-cells'), since it 
occurs in an animal whose motor nerves have been paralysed by 
curare. 

Consciousness is entirely unaffected by physostigmine, there 
being apparently no .iction on any part of the brain above the 
medulla oblongata. But the influence of the alkaloid upon the 
spinal cord is great. The reflex functions of the cord are abolished 
owing to a direct influence upon the cells in the anterior cornua. 
Near the termination of a fatal case there is a paraly.sis of the 
scnsor>* columns of the cord, so that general sensibility is lowered. 
Calabarine on the other hand, stimulates these functions. 

Physottigminc causes a contraction of the pupil more marked 1 
than any other known drug. Besides the sphincter pt4piilae the t 
fibres of the ciliary muscle are .stimulated. Consequently clear j 
vision of distant objects becomes impossible. The intra-ocular 
tension is markedly lowered. This action is due to the extreme 


pupillary contraction which removes the mass of the iris from 
pressing upon the spaces of Fontana, through which the intra¬ 
ocular fluids normally make a very slow escape from the eye into its 
efferent lymphatics. 

Physostigmine is used chiefly, but not exclusively, by the oculist. 
He uses it for at least six purposes. Its stimulant action on the 
iris and ciliary muscle is employed when they are weak or 
paralysed. It is u.sed in all cases where one needs to reduce the 
intra-ocular tension, and for this and other reasons in glaucoma. 
It is naturally the most efficient agent in relieving the discomfort 
or intolerable pain of photophobia; and it is the best means of 
breaking down adhesions of the iris, and of preventing prolapse 
of the iris after injuries to the cornea. 

Toxicology.—'The .symptoms of Calabar bean poisoning have 
been stated above. The obvious antidote is atropine (g.v.) which 
may often succeed; and the other measures are those usually em¬ 
ployed to stimulate the circulation and respiration. Unfortunately 
(he antagonism between physostigmine and atropine is not jier- 
fcct; there comes a time when, if the action of the two drugs he 
summated. death results sooner than from either alone. 

CALABASH, the shell of a gourd or pumpkin made into a 
eessel for holding liquids; also a ves.sel of similar shape made of 
(ther materials. It is (he name of a tree. Crescnitia cujcic ('fam¬ 
ily Bignoniaceae), of tropical America, whose gourd-like fruit is 
so hard that vessels made of the rind can be u.sed over a fire 
manv times. Tobacco pipes are made from the necks. 

CALABOZO or CALABOSO, an inland town of Venezuela, 
once capital of the province of Caracas in the colonial period, 
and once capital of (he State of Gu^rico. Pop. (1941) ,3,720. 
'alabozo is situated in the midst of an extensive llano on the left 
hank of the Ciimrico river, 3:5ft. above sea-level and i :3m, S.S.W. 
of C'aracas. The plain lies slightly above the level of intersecting 
rivers and is frequently flooded in the rainy season; in summer 
(he heat is most oppressive, the average temperature being 88° F. 
The town i.s regularly laid out with .streets crossing at right angles, 
and possc.s.ses several fine old churches, a college and public school. 

It is also a bishop’s .sec, and a place of considerable commercial 
importance because of its situation in the midst of a rich cattle¬ 
raising country. It is said to have been an Indian town originally. 
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Natives curing and drying the “raya” or ray fish, on the 

GUARICO RIVER NEAR CALABOZO 

and was made one of the trading stations of the Campania Guipuz- 
coana in 1730. However, like most Venezuelan towns, Calabozo 
made little growth during the igth century. In 1820 the Spanish 
forces under Morales were defeated here by the revolutionists 
under Bolivar and Paez. 

CALABRIA, the name of a territorial district of both ancient 
and modern Italy, but not signifying the same areas in the two 
{leriods. 

(1) 'The ancient district consisted of the peninsula at its S.E. 
extremity, between the Adriatic and the gulf of Tarentum, ending 
in the lapygian promontory (Lat. Prommiturium Sallentinum; 
the village upon it was called Leuca—Gr. AEVxd, white, from its 
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colour—and is still named S. Maria di Leuca) and corresponding 
in the main with the modern province of Lecce, Brundisium and 
Tarentum being its north-westerly cities, though the boundary of 
the latter extends somewhat farther west. It is a low terrace of 
limestone, the highest parts of w'hich seldom reach 1,500 ft.; the 
cliffs, though not high, are steep, and it has no important rivers, 
but despite lack of water it was (and is) remarkably fertile. 
Strabo mentions its pastures and trees, and its olives, vines and 
fruit trees (still the principal source of proB{)erity) are frequently 
spoken of by the ancients. The wool of the good ports of Taren¬ 
tum and Brundisium was also famous, and at the former place 
were considerable dye-works. Traces of a prehistoric population 
of the Stone and early Bronze Age arc to be found all over 
Calabria. Specially noticeable are the menhirs (pietre fitte) and 
the round tower-like specchie or truddhi, which are found near 
Lecce, Gallipoli and Muro Leccese (and only here in Italy); they 
corrc.spond to similar monuments, the perdas fittas and the 
luiraghi, of Sardinia; and there are also numerous dolmens. In 
2'/2-:(i6 B.c. we find six triumphs recorded in the Roman fasti 
over the Tarcntini, Sallentini and Messapii, while the name Cala¬ 
bria does not occur; but after the foundation of a colony at 
Brundisium in 244 B.c., and the final subjection of Tarentum in 209 
n,c., Calabria became the general name for the peninsula (for the 
iron Age in Messapia see Apulia; Aptdian Geometric Pottery). 
Strabo sa}s tliut earlier Calabria had been extremely populous 
and had had 13 cities, but that all except Tarentum and Brundi¬ 
sium had dwindled to villages. The Via Appia iq.v.), prolonged 
to Brundisium pcrh:ips a.s early as 264 b.c., pa.ssecl through Ta¬ 
rentum; the shorter route by Canusium, Barium and Gnathia was 
only made into a main artery of communication by Trajan. The 
only other roads were the two coast roads, the one from Brundi¬ 
sium by Lupiae, the other from Tarentum by Manduria, Nere- 
tum, Aletium (with a branch to Callipolis) and Veretum (hence 
a branch to Leuca), which met at Hydruntum. Augustus joined 
Calabria to Apulia and the territory of the Hirpini to form the 
second region of Italy, From the end of the second century we 
find Cal;ibria for juridicial purposes associated cither with Apulia 
or with Lucania and the district of the Bruttii, while Diocletian 
placed it under one corrector with Apulia. The loss of the name 
Calabria came with the Lombard conquest of this district. For 
the archaeology of this period see P. Orsi in Boll. d'Artc scr. i, vol. 
viii. (1914') 41, 337; Citron. Belle Arti. i. 65; Le Chiesc Basilianc 
della Calabria (1927). 

(r) The modern Calabria consists of the southern extremity 
of Italy, bounded on the N. by the province of Polenza (Luca¬ 
nia) and on the other three sides by the sea. Area 5,822 sq.mi. 
Calabria acquired its present name in the time of the Byzantine 
.supremacy, after the ancient Calabria had fallen into the hands 
of the Lombards and been lost to the Eastern empire about a.d. 
668. The name is first found in the modern sense in the Sth cen¬ 
tury; the district Ls mainly mountainous; at the N. extremity the 
mountains still belong to the Aix^nnines proper (the highest point, 
the Monte Pollino, 7,3::5 ft, is on the boundary between Lucania 
and Calabria), but after the plain of Sibari, traversed by the 
Crati (anc. Crathis, a river 58 m. long, the only considerable one 
in Calabria), the granite mountains of Calabria proper begin. The 
first group e.xtends as far as the isthmus, about 22 m. wide, formed 
by the gulfs of S. Eufemia and Squillace; its highest point is 
the Botte Donato (6,330 ft.). It is in modern times generally 
called the Sila, in contradistinction to the second (southern^ group, 
the Aspromonte (6,420 ft.); the ancients on the other hand ap¬ 
plied the name Sila to the southern group. The rivers in both 
p.yts of the chain are short and unimportant. The mountain 
districts are in parts covered with forest (though less so than in | 
ancient times), still largely government property, W'hile in much 
of the rest there h good pasture. The scenery is fine, though the 
country is hardly at all visited by travellers. The fertile coast 
strip produces wine, olive-oil and fruit (oranges, lemons, figs, 
etc,), in abundance, especially near Reggio. The neighbourhood of 
Cosenza is also highly cultivated, though the methods used in 
many parts arc still primitive. Coast fisheries are important near ; 
the straits of Messina. The climate is very hot in summer, while 


snow lies on the mountain-tops for at least half the year. Earth¬ 
quakes have done great damage; that of the autumn of 1905 was 
disastrous, but was surpassed by the terrible earthquake of 190S, 
which destroyed Messina (q.v.) and ruined Reggio di Calabria. 
Railway communications include lines along E and W. coasts (the 
latter forms part of the through route by land from Italy to Sicily, 
ferry-boats traversing the strait of Messina with the through trains 
on board) which meet at Reggio. They are connected by a 
branch from Paola through Corigliano fjunclion for Cosciua), 
and Spezzano Albanese (branch to Castrovillari) to Sibari, and by 
another from Marina di Catanzaro through Catanzaro to S. 
Eufemia. There are also short branches. The interior is other¬ 
wise untouched by railways; indeed many of the villages in 
the interior can only be approached by paths; and this is one of 
the causes of the economic difficulties of Calabria. Another is 
injudicious deforestation. 

Because of the strategic location of Reggio as the chief .supply 
point on the mainland for Sicily, it was heavily attacked by 
Allied bombers during World War II. 

Local costumes arc still much worn in the remoter districts; 
they vary considerably in the different villages. The population of 
Calabria was 1,771,651 in 1936.’ Colonies, founded in the 15th 
century by Albanians expelled by the Turks, .‘^till six'ak their 
own language, wear their national costume and worship according 
to Greek rite. Similar colonics exist in Sicily, notably at Piana 
dci Greci near Palermo. 

CALAFAT, a town of Rumania in the department of Doljiu, 
on the Danube, opposite the Bulgarian fortress of Vidin. I’op. 
(1930), 7,705. Calafat is an important centre of the grain trade, 
and is connected by a branch line with the principal Rumanian 
railway system and by steam ferry with Vidin. It was founded in 
the 14th century by Genoese colonists, who employed large num¬ 
bers of workmen (Caljats) in repairing ships—which industry 
gave its name to the place. 

CAL AH; sec Kalakh. 

CALAHORRA (anc. Cai.aoukris), a city of north Spain, 
province of Logrofio; on the BiIbaf)-Sarago.ssa railway and a 
braiub line to Arnedo. I’op. (i()40) 12,647 (rnun.. i3.i<)()). Cala- 
horra i.s built on a hill slope rising from the left bank of the river 
Cidacos. which enters the Ebro, 3 mi. east. It the market for the 
gr.tin, wine, oil, vegetables and fruit of t hi* fertile Ebro valley, wliirh 
it overlooks, and makes jam and artificial manures. The cathedral, 
dating probabh from the foundation of the sei* of Calahorra in 
tile 5th lenturv'. was restored in 1485, and sul)se(|uently .so much 
altered that little of the original (iolliii structure survives The 
Casa Santa, .annually visited b\’ llious.mds of pilgrims on .Aug. 
31, i.s said to contain th(‘ bodies of the marters Emeterius and 
Celedonius, who were behe.uk'd in the 3rcl or .ph centurc', 

Calagurri.s fieramc famous in Roman times for its heroic resis' 
lance to Ponpiey in 76 b.c. Hunger had reduced its garrison to 
cannibalism before they surrendered four years baler to f’omjn'v's 
legale, Afranius. T’ndcr Augustus ('31 n.r -a.d. i.j) C.al.igurris 
received the iirivileges of Roman (itizenshii). and later it w.as 
given the additional name of Nassira to distinguish it from the 
neighbouring town of Cahif'urris Fihnlnrrnsis, the rx;ut site ol 
whidi is urnaTlain. The rhetorician, Quintilian, was born at (bala- 
gurris Xassica about A.D. 35. The ( hief Roni.in remains are the 
niin.s of an aqueduct and an amphitheatre 

CALAIS, a seaport and manufacturing town of northern 
France, in the department of Pas-de-Calais, 22 mi, E..8 K of 
Dover, and 185 mi. N. of Paris by the Northern r;lilv^ay. l\)p. 
<^*6.^6) 57.349. The old town stands on an island hemmed in by 
the canal and the harbour basins which divide it from tin' much 
more extensive manufacturing quarter of St. Pierre, enveloping 
it on the c.ist and south. The demolition of the ramparts of Old 
Calais was followed by the construction of a new circle of de¬ 
femes now obsolete. Calais was a fishing-village with a natural 
harbour until the end of the lofh century. It was first improved 
by Baldwin TV., count t)f FlandcTs, in 997, ami in 1224 was regu¬ 
larly fortified by Philip Hurepel, count of Boulogne. It was 
besieged in 1346, after (he battle of CrGy. by Edward III. and 
taken after resisting for nearly a year. The city remained in the 
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hands of the English till 1558, when it was taken by Francis, 
duke of Guise, from the ill-provided English garrison. From this 
time the Calai.sis or territory of Calais was known as the Pays 
Re.conquh. Jt was held by the Spaniard.s from 1595 to 1598, but 
wa.s restored to Frame hy the treaty of Vervins. In the centre 
of the old town is the f'lace d'Armes, in which stands the former 
hotcl-de-villc ('rebuilt in 1740, restored in 1867), It was much 
damaged during World War I by bombardment (1914-16). The 
belfry belongs to the i6th and early 17th centuries. Clo.se by is the 
Tour du Guet, or wafrhU)\ver, u.sed as a lighthouse until 1H48. 
The church of Notre Dame built during the English occupancy 
shows the influence of Finglish Gothic. 

A gateway flanked by turrets f 14th century) is a relic of the 
Hotel de Ciuise, built as a guild hall for the English wool staplers, 
and given to the duke of Gui.se as a reward for the recapture of 
Calais. 

Calais is the {)rinci{)al port for the continental pas.senger and 
mail traflic with England carried on by the S.R. and the French 
railways. The primipal exjxirts are woven goods, glassware, lace 
an<i metalware Imports include jx-troleurn, timber, raw wool, cot¬ 
ton yarn. The main industry is the manufacture of lace, for 
which it is the chief centre in France. The lacc machines are 
driven by electric'al power, a large export being to the United 
States, Sawmilling, boatbuilding and the manufacture of artificial 
ice, biscuits, soap, submarine and telei)honc cables is also carried 
on. Deep-sea and c u.ml h.shing for cod, herring and mackerel are 
also important. The tonnage of the port almost doubled between 
ic^i3 and ipiS, in spile of the stoppage of civilian traflic, owing 
to the enormous C|uanti(y of war material that was dealt with. 
The i)ort eejuipment w.is much improved to cope with military 
nc-eds; a ciuay, 30() yds. long, was iinished in 1918, and the new 
west dock has a depth of from 26 ft. to 30 ft. on the sill. Work 
on the entrance to the port was resumed in i()2i, and the west 
jetty completed, Hy the construction of an elevator, canal boat.s 
of 300 tons can reach the large canal dock. The harbour is con¬ 
nected with the river Aa and the navigable waterways of the 
department. 

CALAIS, a c it y of Washington county, Maine, U.S.A., at the 
head of na\ig.ilion cjn the St. (.'roix river (the international bound¬ 
ary/, I..' mi, from its mouth. It is on fc-cleral highway i; is servc'd 
by the Maine ('entral railroad and is connected by bridges with St. 
Stephens, New Hrunswick. across the river. The population in 
U)20 was (>,084, i.42f) foreign born white; i<)40, 'I'he city 

stretches along the river for 14 mi., in a wide and picturesc]ue 
valley. It is a port of entry, a trading centre for a wide area, and 
a re.sort for summer tourists and .sportsmen. The manufacture 
of bc»ots and shoe's and canning of blueberries are the chief in¬ 
dustries, replacing the' lumbering and shipbuilding of former days. 
At Woodland, 11 mi. W., is a large jiaper mill. Near by are ciuar- 
ries of rc'd granite, from which large shipnu-nts were made before 
the growth of the cement induslr>' cut down the market. 

In the winter of i()04-5 the Huguenot Pierre du Guast, sieur de 
Monts, came to the large island in the river can which the Unitc'd 
States now maintains a lighthouse, to take possession ot his im¬ 
mense grant, but the next summer the survivors of the party went 
to Port Royal, Nova Scotia. The first permanent settlement was 
made by Daniel Hill, a lumberman, in 1770. In 17^89 Ma.s.sachu- 
setts sold the entire site of the' \>re>ent city for $4,000 to Mater- 
man Thom.IS, who bought it as a speculation. The first sawmill 
was built in 1S02 The cil>' was chartered in 1S51, 

CALAIS and ZETES* in Greek mythology, the winged twin 
sons of Boreas and Dreilnyia Un their arrival with the Argo¬ 
nauts (i/.is) at Sahii}'dessus in Thrace, they liberated their sister 
Cleopatra, who had been thrown into prison with her two sons b\ 
her husband Phineus, the king of the country (Sophocles, /bi/jg- 
Diod. Sic iv. 44). According to another story, they de¬ 
livered Phineus from the Harpies (<7.'.). They were slain by 
Heracles near the island of Tenos, in conseciuence of a (|uarrel 
with Tiphys, the jiilot of the .\rgon.uUs, or because they refused 
to waif during tlu' searih for Hylas {q.v 1 l,a'geiul attributed the 
foundation ot (.'ales in Campania to Calais (Silius Italicus viii. 


CALAMBA or KALAMBA, a municipality (with adminis- 
trativx' centre and 28 barrios or districts) of the province of 
Laguna, Luzon, Philippine Islands, about 37 mi. from Manila; a 
port on the south shore of Laguna de Bay, and a junction for 
railways from Tayabas, Batanga.s and Pagsanjan. It is a centre 
of the sugar industry. Pop. (1939) 32,363, of w'hom 44 were 
whites. Calamba was the starting point of the Chine.se revolt in 
1639 and was frequently the centre of agrarian troubles. Jose 
Rizal, the national hero of the Filipinos, w^as born at Calamba on 
June 19, 1861. Tagalog is the vernacular. Of the inhabitants aged 
6 to 19 inclusive, 32.3G attended school in 1939, while 58% of 
the population 10 years old and over were literate. 

(C. S. L.) 

CALAMINE. The n.'ime calamine (Ger. Galmci) from lapis 
calamitiaris of Pliny, is a corruption of cadmia (KaSjxia), the old 
name for zinc ores in general, and was formerly used indiscrimi¬ 
nately for the carbonate (.sec Smithsomte) and the hydrous sili¬ 
cate (sre Hemimorphite) of zinc; even now both species arc in- 
duch'd by miners under the same term. The two minerals often 
closely resemble each other in appearance, and can usually only 
he di.stinguished by chemical tests; they were first .so distingui.shed 
by James .Smithson in 1803. F. S. Beiidant in 1S32 re.stricled the 
name calamine to the hydrous silicate and pro[)Osed the name 
smith.sonitc for the carbonate, and these meanings of the terms are 
now adopted by Dana and many other mineralogists. Unfortu¬ 
nately, however, in England (following Brooke and Miller, 1S52) 
these designations have been reversed, calamine being u.sed for the 
carbonate and smithsonitc for the silicate. 

CALAMIS, an Athenian sculptor of the first half of the 5th 
century n.c. He made statues of Apollo the averter of ill, Hermes 
the rambearer, Ai)hrodite and other deities, as w’ell as ])art of 
a chariot group for Hiero, king of Syracuse. His works arc praised 
by ancient critics for delicacy and grace. It has been .suggested 
that the bronze charioteer found at Delphi i.s by Calamis; but 
the evidence is not conclusive (see Greek Art). 

St't‘ H. Stuart Jones, Ancient Writers on Greek Sculpture § 78-87 

CALAMY, EDMUND, known as “the elder" (1600-1666), 
English Pre.sbyterian divine, was born of Hugui'not parents in 
Walbrook, London, in February 1600, and educated at Pembroke 
hall. Cambridge, where his opposition to the Arminian party, 
th('n powerful in that society, excluded him from a fellowship. 
Nicholas Felton, bi.shop of Ely, however, made him his chaplain, 
and gave him the living of St. Mary, Swaffham Prior, which he 
held till 1626. He then removed to Bury St. Edmunds, where 
he acted a.s lecturer for ten years, retiring when his bishop (Wren) 
insisted on the observance of certain ceremonial articles. In 1636 
he was ai^pointed rector (or perhaps only lecturer) of Rochford 
in Essex, and in 1039 to the perpetual curacy of St. Mary Alder- 
manbury in London, where he had a large following. He de- 
ferulcd the Presbyterian cause, and had a principal share in 
writing Smeetymnuns, against Bishop Joseph Hall’s presentation 
of episcopacy. The initials of the names of the several contribu¬ 
tors formed the name under which it was published, viz., S. 
Marshal, E. Cal.amy, T. Young, M. Newcomen and Spurstow. 
Calamy took an active part in the Westminster Assembly, and 
found in Presbyterianism the middle course w’hich best suited 
his views of theology and Church government. He opposed the 
execution of Charles I.. lived quietly under the Commonwealth, 
and w.is assiduous in promoting the king’s return; he declined 
the bi.shoj/ric of Coventry and Lichfield, but became one of 
Charles’s chaplain.s, and vainly tried to secure the legal ratifica¬ 
tion of Charles's declaration of Oct, 25, 1600. He w’as ejected 
for Nonconformity in 1662, and died after the Great Fire on 
Oct. 29, 1666. His grandson, Edmund (1671-1732), a Noncon¬ 
formist minister, was a prolific writer, the best knowm of his 
works being An Account of the Ejected Ministers (1702), and an 
Autobiography (posthumously published, 1829). 

CALARASHI, the capita! of the Jalomitz^i de[)artmcnt of 
Rumania. Po[>. 17.892. Situated on the left bank of the Borcra 
branch of the Danube, the town has cun>i(ierablc transport trade 
in wheat, linseed, hemp, limber and fi^h. 
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CAL AS, JEAN (1698-1762), a Protestant merchant at Tou¬ 
louse, whose legal murder is a celebrated case in French history, 
was born at Lacaparede, near Chartres, on March ig, 1698. His 
wife was an Englishwoman of French extraction. They had three 
sons and three daughters. His son Louis had become a Roman 
Catholic. In Oct. 1761 another son, Antoine, hanged himself in 
his father’s warehouse. It was alleged that he had, been strangled 
by the family to prevent him from changing his religion, and that 
this was a common practice among Protestants. The unhappy 
family were condemned to the rack in order to extort confession. 
They appealed to the parlement; but this body sentenced the old 
father to the torture, ordinary and extraordinary, to be broken 
alive upon the wheel, and then to be burnt to ashes; which decree 
was executed on March 9, 1762. Pierre Calas, the surviving son. 
was banished for life; the rest were acquitted. The distracted 
widow, however, found some friends, and among them Voltaire, 
who laid her case before the council of State at Versailles. For 
thri-e years he worked indefatigably to procure justice, and made 
the Calas ca.se famous throughout Europe {see Voltaire). Finally 
the king and council annulled the proceeding of the parlement of 
Toulou.se; Calas w'as declared to have been innocent, and a pay¬ 
ment was made to the family, but no proceedings were taken 
against the magistrates or the parlement. 

See Vohaire, Sur la lolerance, a cause de la mort de Jean Calas; 
Causes celehres, tome iv.; Raoul Allier, Voltaire el Calas, une erreur 
judiriaire an A'I 7 //'’ s/ecle (i8()S) ; biographies of Voltaire; and F. H. 
Maugham, The Case of Jean Calas (1928). 

CALASIAO, a municipality (with administrative centre and 
16 barrios or districts) of the province of Pangasinan, Luzon, 
Philippine Islands, on a branch of the Agno river, about 4 mi. 
S. by E. of Dagupan; and on the Manila and Dagupan railway. 
Pop. (1030) iQ..S“5 (^1 pain of 2,.s65 since 1918), of whom 9,404 
were males and no whites. Of (hose inhabitants aged 6 to 19, 
inclusive, 44-29^ were reported as attending school, and of those 
10 years old and over 54-2% were reported as literates. The 
vernacular is Pangasinan. Hats and various woven fabrics are 
manufactured there. The number of i)arcels of land taxed in 1938 
w'as 14,634, of which there were 7,591 owners. (C. S. L.) 

CALASIO, MARIO DI (1550-1020), Italian Franciscan, 
was born at Calasio, in the Abruzzi. Joining the Franciscans at 
an early age, he devoted him.self to Oriental languages and be¬ 
came an authority on Hebrew. He was ajipointed by Paul V., 
whose confessor he W'as, to the chair of Scripture at Ara Coeli, 
where he died on Feb, i, 1620. Calasio is known by his Concord- 
antiac sacrorum Bihliorum fiehrnirorum (1022), a work which is 
ba.sed on Nathan’s Hebrew Concordance (Venice, 1523), and 
evinces great care and accuracy. All root-words are treated alpha¬ 
betically, and the whole Hible has been collated for every pas.sage 
containing the word, so as to explain the original idea, which is 
illustrated from the cognate usages of the Chaldee, Syrian, Rab¬ 
binical Hebrew and Arabic. Calasio gives under each Hebrew 
word the literal Latin tramslation, and notes any existing differ¬ 
ences from the Vulgate and Septuagint readings. An incomplete 
English translation was published in London by Romaine in 1747. 
Calasio also wrote a Hebrew grammar, Canones geyierales linguae 
sanctae (1616), and the Dictionarium hcbraicum (1617). 

CALATAFIMI, a town in the province of Trapani, Sicily, 
30 mi. W.S.W. of Palermo direct (51} mi. by rail). Pop. (1936) 
11,123 (town); 11,484 (commune). The name comes from the 
Saracenic castle of Kalat-al-Fimi (castle of Euphemius), which 
stands above it. Samuel Butler, the author of Erewhon, did much 
of his work here. The battlelield where Garibaldi won his first 
victory over the Neapolitans, May 15, i860, is 2 mi. S.W. 

CALATAYUD, a city of central Spain, province of Sara¬ 
gossa. It lies on the left bank of the river Jal6n, below the en¬ 
trance of the Jiloca, and is served by the Madrid-Saragossa and 
Calatayud-Sagunto railways. Pop. (1940) 15,116 (mun., 18,419). 
Calatayud consists of a lower more modem and well-built town, 
and an upper or Moorish town, where there are many rock-hewn 
dwellings inhabited by the poorer classes. Two collegiate churches 
arc especially noteworthy. Santa Maria, originally a mosque, has 
a lofty red octagonal tower and a fine Renaissance doorway, added 


in 1528; while Santo Scpulcro, built in 1141, and restored in 
1613, was long the principal church of the Spanish Knights 
Templar. Commercially Calatayud ranks second only to Sara¬ 
gossa among the Aragonese towms, for it is the central market of 
the exceptionally fertile valleys of the Jalbn and Jiloca. .About 
2m. E. are the ruins of the ancient Bilbilis where the poet Martial 
was born (c. a.d. 40). This town was celebrated for its breed of 
horses, its armourers, its gold and its iron. Destroyed by the 
Arabs in the 8th century, its ruins later provided stone for the 
building of Calatayud, whose name is an adaptation of the 
Moorish Kalat A\’ub, “Castle of Ayub.” 

CALATIA, an ancient town of Campania, Italy, 6m. S.E. of 
Capua, on the Via Appia, near the point where the Via Popillia 
branches off from it. The history of Calatia is practically that 
of its more powerful neighbour Capua, but as it lay near the 
point where the Via Appia turns cast and enters (he mountains, 
it had some strategic importance. In 313 n.c. it was taken by the 
Samnites and recaptured by the dictator Q. Fabius; the Samnites 
captured it again in 311, but it must have been retaken at an un¬ 
known date. 

In the 3rd century we find it i.ssuing coins with an Oscan 
legend, but in 211 B.c. it shared the fate of Capua. In 174 we 
hear of its walls being repaired by the censors. In 59 B.c. a colony 
was established here by Caesar, 

CALBAYOG, a municipality (with administrative centre 
and 50 barrios or districts) of the province and island of Samar, 
Philippine Islands, on the west coast at the mouth of the Cai- 
bayog river, about 30 mi. northw'est of Catbalogan, the pro¬ 
vincial capital. Pop. (1939) 25.7H6 (a gain of 406 since 1918) 
of whom 13,061 were males, and 8 were whites. Abaca (Manila 
hemp) and copra arc the principal products, but the forests con¬ 
tain valuable hardwood timber. There are hot s}>rings in the 
vicinity and a meteorological station. Of those inhabitants from 
6 to J9, inclusive, 31-4% attended school, and of those lo years 
old and over 39% were literates. The vernacular is Samarino, a 
dialect of Bisayan. The number of parcels of land taxed in 1938 
was 7,320, of which there were 5,479 owners. 

CALBE or KALBE, a town of Germany, on the Saale in 
Prussian Saxony, to be distingui.shed from Calbe on the Mikle in 
the same province. Pop. (1939) 12,490. Its industries are the 
manufacture of cloth, paper and sugar. 

CALCAR or Kalcker, JOHN DE (1490-r. 1546), Italian 
painter, was born at Calcar, in the duchy of C'leves, and died at 
Naples. He was a disciple of Titian at \’eni(;e, and perfec led him- 
stdf by studying Raphael. He imitated those masPTs so closely, 
especially in his portraits, as to deceive the most skilful critics. 

CALCEOLARIA, a genus of shrubs and herbs belonging to 
the family Scrophulariaceae, containing about 250 species, 
chiefly natives of the South American Andes of Peru and (diile, 
and sometimes called slipperworts. The calceolaria of the flori‘^1'^ 
has been developed into a decorative herhaci-ous plant. It is 
generally raised annually from the .seed, which is sown about the 
end of June in a mixture of loam, leaf-mould and sand. In all 
stages of growth the plants are subject to the attacks of the rc'd 
spider. The shrubby calceolarias, sometimes used for bedding, 
are propagated from cuttings planted in autumn in the cool 
greenhouse. 

CALCHAQUIAN (Diaguitan), a group of tribes of South 
American Indians, somewhat doubtfully constituting an inde¬ 
pendent linguistic stock. The Cah haejuis Of cui)ied a < onsiderahle 
territory in north-western Argentina, extending from the valley 
of Lerma near Salta, south and cast in the foothills of the Andes 
and the wc.stern edge of the pampas, to the northern border of 
the province of Cordoba. Some recent authorities wcnjld make 
the stock extend westward to the Pacific coast by uniting the 
Calchaquis with the Atacamenan (q.v ). As prarticilly all data 
in regard to the Calchaqui language known as “Kakan” has been 
lost, and the people thern.selves have for some time been extinct, 
the problem of determining their limits and atliliations is very 
difficult. The Calchaquis were a bold and warlike people, and 
successfully resisted the attacks of the Inca- Culturally their 
remains show dear relation.'^hip with the jmhistoric culture of 



546 CALCHAS—CALCITE 


Bolivia, as well as influences from the historic Inca civilisation. 

The Calchaquis were sedentary agriculturalists, living in villages 
of houses built with dry stone walls, sometimes very closely 
grouped to form communal dwellings somewhat resembling the 
pueblos of the suuth-weslem United Slates. They had much in 
the way of < oi)[)er implements and ornaments, but only a little j 
gold. Textiles w'erc made and pottery of varied types and con¬ 
siderable excellence. The dead were buried and whole cemeteries 
of urn burials of very young children have been found, sup¬ 
posedly victims of infant sacrifice. In some .sections large groups 
of small mounds associated with stone circles and alignments 
are found, but their purpose is unknown. 

St'e T. A. Joyre, South American Archaeology (London, igia); 
A. Jv (‘haniherlain, “The Allentiacan, Bororuan and Calchaquian 
linguistic slocks of S(iUth America," American Anthropologist (n.s.), 
v<j1, xiv. i)p. 499-507. The latter gives a useful bibliography. 

(R. B. D.) 

CALCHAS, son of 'I'hestor, the most famous sooth.sayer 
among the Greeks at the time of the Trojan war. He foretold 
the duration of the siege, demanded the sacrifice of Iphigeneia 
and the return of (Tiryseis; he suggested that Neoptolcmus and 
rhiloitetes should be fetched to Troy, and advi.sed the construc¬ 
tion of the wooden horse. It had been predicted that he should 
tlie when he met his RU[)erior in divination; and the prophecy 
was fullilli-d in the [lerson of Mopsus, whom Calchas met after 
the war, at Claru.s, or at Siris in Italy. Beaten in a trial of sooth¬ 
saying, ('alehas died of chagrin or committed suicide. 

See Rosiher's Lexikon, s.v. 

CALCINATION. Solids, when heated to a high tempcTalure 
for the purpose of removing volatile substances, for the purpo.se 
of oxidizing a portion of the mass, or to render them friable, are 
.said to be (.alcined. Calcination, llierefore. is sometime.s con- 
sidcreil a proc ess of purification. A typii al example is the manu¬ 
facture of linie from limestone. In this process the limestone, 
usually admixed with coke or other fuel to maintain the high 
temperature but sonu'times treated in rotary kilns heated by gas 
or powdered fuel, i.s brought to a temperature high enough to expel 
the (.irlion dioxide, producing the lime of comnierce in a highly 
friable or easily powdered condition. Cakination in s[x.*ciul cases 
may be larrieil on in furnaces designed to exclude air, for which 
an inert gas mav be substituted. 

CALCITE, a mineral con.sisting of naturally occurring calcium 
carbonate (CaC'O:,), try.stallizing in the rhomhohedral system. 
With the exieption of (juartz, it is the most widely distributed of 
minerals, while in the beautiful development and extraordinary 
variety of form of its crystals it is surpassed by none. In the 
massive condition it occurs as large rock-masses (marble, lime¬ 
stone, chalk) which are often of organic origin, being formed of 
the remains ot molluscs, corals, crinoids, etc., the hard parts of 
which consist largely of calcile. 

'I’he najne laUite (Lat. calx, calris, meaning burnt lime) is of 
comp.iratively recent origin, and was first aiiplicd, in iSjC, to the 
"barleycorn” pseudomorphs of calcium carbonate after ceU*stine 
from Sangerhausen in Thuringia; it wa.s not until about 1843 
that th(' name was used in its present sense. The mineral had. 
however, long been known uiuler the names calcareous spar and 
calc-spar, and the beautifully transparent variety colled Iceland- 
spar had been nua b studied. The strong double refraction and 
perfect cle.ivage.s of Iceland-spar were described in detail by 
Erasmus Hartholinus in 1669 in his book Exprrimcntii Crystalli 
Ishiudici disdiaclastici; the study of the same mineral led Chris¬ 
tiaan Huv’gens to discover in 1690 the laws of double refraction, 
and K L Malus in tSoS the polarization of light. 

An important property of calcife is the great ca.se with which 
it may be cleaved in three directions; the three perfect cleavages 
are parallel to the f-nces of the primitive rhombohedron, and the 
angle between them was determined by \V. H. W’ollaston in 1S12, 
with the aid of his newly invented reflecting goniometer, to be 
74® 55'. The cleavage is of great help in di.stinguishing calcite 
from other minerals of similar appearance. The hardness of 3 
(it is readily scratched with a knife), the specific gravity of ?-72, 
and the fact that it effervesces briskly in contact with cold dilute 
acids are also characters of determinative value. 


Crystals of calcite are extremely varied in form, but, as a rule, 
they may be referred to four distinct habits, namely; rhombo- 
hedral, prismatic, scalenohedral and tabular. 

Depending on the habits of the crystals, certain trivial names 
have been used, such, for example, as “dog-tooth-spar” for the 
crystals of scalenohedral habit, so common in the Derbyshire lead 
■- mines and limestone caverns; 

“nail-head-spar” for crystals 
N. terminated by the obtuse rhom- 

XV bohedron c, which are common 

\ c in the lead mines of Alston Moor 

in Cumberland; “slate-spar” 
(German Schieferspat) for crys^ 
tals of tabular habit, and some- 
times as thin as paper; “cannon- 
// 'V spar’’ for crystals of prismatic 

/y\^ / habit terminated by the basal 

^ If m, m plane. 

N / Calcite is also remarkable for 

\y the variety and perfection of its 

* twinned crystals. Twinned crys- 

/^r\ tals, though not of infrequent 

/ \ occurrence, are, however, far less 

/ \ common than simple (un- 

/ e / V ^ twinned) crystals. 

\ Calcite, when pure, as in the 

\ T / - well-known Iceland-spar. is per- 

\A V A/fcctly transparent and colourie.ss. 
\\ // lustre is vitreous Owing to 

^ {j^^, presence of various impuri- 

® ties, the transparency and colour 

ncs.'TT^-TALCiTrcRYSTALS HKiy Vary considerably. Crystals 
1 . r It primitivo (cleavage) rhom- aic often nearly white or colour- 
- ... less, usually with a slight ycllow- 

3. f it acute rhombohedron ish tinge. The ycllowish colour 

4 . prism (m) combinnd with rhom- is in mOSt cases due to thc prcs- 

5. of .o.i.o.h.d,on (,) 'f®"- “"It in fonin cases it 

with rhombohedron (r) has been ])roved to be due (0 or- 

6. batai pinacoid (c) prism (m) and ganic matter (sui'h as apocrcnic 

,hon.l»h.d,oo f.) oombinod 

overlying the rocks in which the crystals were formed. An opaque 
calcite of a grn.s.s-gret*n colour, occurring as large cleavage masses 
in central India and known as hislopite, owes its colour to enclosed 
“green-earth” (glauconite and celadonite). A stalagmitic calcite 
of a beautiful purple colour, from Reichelsdorf in Hesse, is 
coloured by cobalt. 

Optically, calcite is uniaxial with negative birefringence, thc 
index of refraction for the ordinary ray being greater than for thc 
e.xiraordinary ray; for sodium-light the former is 1 •65.85 and the 
latter 1-4862. The difference, 0-1723, between these two indices 
gives a measure of thc birefringence or double refraction. 

Although (he double refraction of some other minerals is 
gre.ater than that of calcite (r.g., for cinnabar it is 0-347. and for 
calomel 0-683), yet this phenomenon can be best demonstrated in 
alcite, .since it is a mineral obtainable in large pieces of perfect 
transparency. Owing to the strong double refraction and the con¬ 
sequent wide separation of the two v>olarized rays of light travers¬ 
ing (he crystal, an object viewed through a cleavage rhomlxi- 
hedron of Iceland-spar is seen double, hence the name doubly- 
refracting spar. Iceland-spar is extensively used in the construc¬ 
tion of Nicol pri.sms for yiolariscojies, jiolarizing microscopes and 
ccharinieters, and of dirhroscopes for testing the pleochroism 
of gem-stones. 

Chemically, calcite has thc same composition as the ortho¬ 
rhombic aragonite iq.v.'), these minerals being dimorphous forms 
of calcium carbonate. Wcll-cr>'stallizcd material, such as Iceland- 
spar. usually consists of perfectly pure calcium carbonate, but at 
other times thc calcium may be isomoryihously replaced by small 
amounts of magnesium, barium, strontium, manganese, cobalt, zinc 
or lead. 

Mechanically enclosed impurities are also frequently present, 
and it is to theic that the colour is often due, A remarkable case 
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of enclosed impurities is presented by the so-called Fontainebleau 
limestone, which consists of crystals of calcite of an acute rhom- 
bohedral form enclosing 50 to 60% of quartz-sand. Similar 
crystals, but with the form of an acute hexagonal pyramid, and 
enclosing 64% of sand, have been found in large quantity over a 
wide area in South Dakota, Nebraska and Wyoming. 

In addition to the varieties of calcite noted above, some others, 
depending on the state of aggregation of the material, are distin¬ 
guished. A finely fibrous form is known as “satin-spar,” a name 
also applied to fibrous gypsum: the most typical example of this 
is the snow-white material, often with a rosy tinge and a pro¬ 
nounced silky lustre, which occurs in veins in the Carboniferous 
shales of Alston Moor in Cumberland. Finely scaly varieties with 
a pearly lustre are known as argentine and aphrite (German 
Schaumspat); soft, earthy and dull white varieties as agaric 
mineral, rock-milk, rock-meal, etc.—these form a transition to 
marls, chalk, etc. Of the granular and compact forms numerous 
varieties are distinguished (see Limestone and Marble). In the 
form of stalactites calcite is of extremely common occurrence. 

The modes of occurrence of calcite are very varied. It is a 
common gangue mineral in metalliferous deposits, and in the 
form of crystals is often associated with ores of lead, iron, copper 
and silver. It is a common product of alteration in igneous rocks, 
and frequently occurs as well-developed crystals in association 
with zeolites lining the cavities of basaltic and other rocks; and 
it is said to be a primary constituent in certain igneous rocks. 
Veins and cavities in limestones are usually lined with crystals 
of calcite. The wide distribution, under various conditions, of 
crystallized calcite is readily explained by the solubility of cal¬ 
cium carbonate in water containing carbon dioxide, and the ease 
with which the material is again depo.siied in the crystallized stale 
when the carbon dioxide is liberated by evaporation. 

Localities at which beautifully crystallized specimens of calcite 
arc found arc extremely numerous. For beauty of crystals and 
variety of forms the haematite mines of the Egrernont di.strict in 
west Cumberland and the Furness district in north Lancashire 
arc unsurpassed. The lead mines of Alston in Cumberland and 
of Derbyshire, and the silver mines of Andreasberg in the Harz 
and Guanajuato in Mexico have yielded many fine specimens. 
From the zinc mines of Joplin in Missouri enormous crystals of 
golden-yellow and amethystine colours have been obtained. 

The quarry, which since the 17th century has supplied the 
famous Iccland-spar, is in a cavity in basalt, the cavity itself 
measuring 12 by 5yds. in area and about loft. in height. It is 



Figs. 7-10.—four specimens of twinned crystals of calcite 
7: Twinned prismatic crystal i 8: twinned scalenohodron; 9: cteavaga rhom- 
bohedron with twin-lamellae; 10: "heart-shaped" twin 

situated quite close to the farm Helgustadir, about an hour’s ride 
from the trading station of Eskifjordur on Reydar FJordur, on 
the east coast of Iceland. This cavity when first found was filled 
with pure crystallized masses and enormous crystals. The crystals 
measure up to a yard across, and are rhombohcdral or scaleno- 
hedral in habit; their faces are usually dull and corroded or 
coated with stilbite. In recent years much of the material taken 
out has not been of sufficient transparency for optical purposes; 
this, with limited supply, has caused a rise in price. (L. J. S.) 

CALCIUM is a metallic element, symbol Ca, and was so 
named by Sir H. Davy because of its occurrence in chalk (Latin 
calx); atomic number 20, atomic weight 40 07 (two isotopes, 40 


and 44, the former greatly predominating, according to F. W. 
Aston). It has a bright silvery appearance when freshly cut, and 
tarnishes rapidly and becomes yellowish on ex^utsure to air. 
It does not occur naturally in the free state but is widely dis¬ 
tributed in combination, being the fifth most abundant constitu¬ 
ent of the earth‘s crust. Thus the sulphate constitutes the minerals 
anhydrite, alabaster, gypsum, and selenite, and the carbonate oc¬ 
curs as the minerals chalk, marble, calcite, and aragonite, and in 
combination with magnesium carbonate as dolomite, Fluors|)ar 
is the fluoride, which also occurs with the phosphate as apatite. 
The phosiihate is the main constituent of bones, and the carbonate 
of egg-shells. 

Extraction.—Lime was from remote ages regarded as an ele¬ 
mentary earth, but in t8o8 Sir H. Davy showed that it was an 
oxide of a metal which he named calcium and endeavoured to 
isolate. Having just obtained sodium and potassium by electro¬ 
lytic methods, he tried to decompose a mixture of lime and mer¬ 
curic oxide by the electric current, but he w'as unable to get rid 
of all the mercury from the resulting amalgam. Bunsen, however, 
met with more success in electrolysing calcium chloride moistened 
with hydrochloric and, and A. Matthiessen obtained the metal 
by electrolysis of a mixture of fused calcium and sodium chlorides, 
H. Mois.san obtained metal of g()% purity by electroly.sing calcium 
iodide at a low red heat, using a nickel cathode and a gra[>hite 
anode, and also by heating the iodide with excess of sodium, 
forming an amalgam of the product, and removing the sodium 
by means of absolute alcohol (which does not affect calcium, see 
later) and the mercury by di.slillation. 

The development of electrolytic methods resulted in the com¬ 
mercial production of the metal. G. Ruff and W. Plato employed 
a mixture of the chloride and fluoride (fluorspar), which was fused 
in a porcelain crucible and electrolysed by a carbon anode and an 
iron cathode; this method did not admit of commercial applica¬ 
tion, but W. Rathenau and C. Suter achieved this object by a 
slight moditicalion. A graphite ves.sel, which contained the fused 
mixture, served as the anode, and the cathode was an iron rod 
which could be gradually raised, and which is known ns the “con¬ 
tact cathode.” This just touches the surface of the fused mixture, 
and as the calcium forms at the point of contact the rod is raised, 
whereby the calcium is produced as a rod forming a prolongation 
of the iron rod. It i.s marketed in this form and has a purity of 
Q8-qo%. More recent methods (e.j?., that of Brace, J hisf. 
Metals, 1021, XXV., p. i6i) tend to revert to the electrolysis of 
concentrated calcium chloride solutions with a mercury cathode, 
and subsequent distillation of the mercury. 

Properties. —A. W. Hull has shown that the crystal structure 
of the metal is a face-centred cube, the edge being 5'5(> A.l^ in 
length. Calcium react.s slowly with the oxygen iind nitrogen of 
the air to form a yellow surface layer of hydroxide and nitride 
It is rapidly acted ui)on by water, hut the resulting layer of 
hydroxide tends to protect the metal from further attack owing 
to its sparing solubility. Alcohol is practically W’ithout action, 
and for this reason calcium is used as the best' means of rc'moving 
the last traces of water from alcohol. The chemical jiropcTties of 
calcium, strontium, and barium are very similar, showing a regu¬ 
lar gradation throughout the scries; these elements together with 
magnesium constitute the so-called “alkaline earths ’ Cahium 
combines directly with rno.st elements, including nitrogen with 
which it forms the nitride, CaaNj. Its combination with oxygen 
is so intense that if effected at .^oo"C. the he.it evoh'ed suflice.s 
to volatilise the lime produced. Its specific gravity is about 1-54, 
deijending upon its previous treatment. It melts at Sio' C', but 
sublimes at a lower temf>eratiire; its siH'cific heat is o-iOg at 
2o“C.; it is malleable and can be drawn into wire. 

Compounds.—Calcium hydride. CaH.., obtained by heating the 
metal in a current of hydrogen, is known as hydrolilh. and was 
Used by the French for filling dirigibles, .since it is portable and 
on treatment with wafer yields one tubie metre of hydrogen per 
kilo. It is stable at 6oo°C in a vacuum. Gn eha trolysi.s in a fused 
(eutectic) mixture of potas.sium and lithium chlorides, it gives 
hydrogen quantitatively at the anode, a matter of great theoretical 
I interest (D. C. Bardwell). Calcium forms the monoxide, CaO, tLc 
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peroxidi,*, CaO,. and possibly a Ictroxidc, CaO*. The monoxide 
and the corresponding' hydroxide art* lime and slaked iime. The 
peroxide is obtained l)y the addition of hydrogen peroxide to lime 
water, the resulting hydrate, CaOj.HH/), losing water on being 
heated to ijo"' and giving the peroxide as a i)ale buff-coloured 
powder. Jt is used to a slight extent for bleaching and antiseptic 
purjjoscs. The CaG* is obtained by warming the foregoing hydrate 
on the water-bath with concentrated hydrogen peroxide; it has a 
strong yellow colour. 

Whereas calcium chloride, bromide, and iodide are very deli- 
(juescent soluble substances, the llu(jride is insoluble in water; 
tins constitutes a striking contrast with the silver salts for the 
Huoride is the only soluble one in this case. Calcium fluoride, 
Cal't, occurs as lliiors|)ar or may be prepared as an insoluble 
white jjrecipitate by mixing solutions of calcium chloride and 
sodium tluoride; it recjuires about 60,000 parts of water for 
solution at iS". The chloride, CaCl,., occurs in many natural 
water.s and as a by-{)roduct in many manufacturing processes. 
According to conditions the crystals may contain 2, 4, or 6 mole¬ 
cules of water; the anhydrous chloride is obtained by heating the 
cry.stals in a current of hydrogen chloride above 200*^, and is 
u.sed as a desiccating agent (but not for ammonia or alcohols, 
with which it forms compounds). It melts at about 775°. The 
hexahydrate dissolves in water with absor|)tion of heat, and if 
mixed with three-cjuarters of its weight of .snow, it produces a 
temperature of - 55"C. At 175",“, 100 i)arts of water will di.ssolve 
2(jj [Kirts of and the solution boils a few degrees higher, 

('oncentrateci solutions find a limited use for laying dust. The 
bromide and iodide closely resemble; the chloride. 

“bleaching powder" is said to be a compound of the chloride 
and hypochlorite, ('aGli., Ca ((..)(.'1 )•:, but it has been shown (E. A, 
O’C’onnor, rg:;) that such a compound does not exist, so that its . 
constitiilicm is still inclelinite. It is made by exposing thin layers j 
of slaked lime to chlorine at 3o-4o''C. (.sac Alkali Manufac-' 
Ti'KK and bi.KAC’iii.vc;). 

Calcium carbide', ('aC\., manufac tured by heating lime and car¬ 
bon in the electric furnace, is of great importance since it gives 
rise to acetylene ((/.:'. ) on reacting with water. It reacts with the 
nitrogen of air in the electric furnace to give calcium cyanamj<le 
(,vee C’ya.namidi; ). 

C'alcium carbonate, Ca('0.,, occurs in minerals (above) and in 
natural waters, in which it is kept in solution by atmospheric 
carbon dioxide as the bicarbonate. C'a(HCO,).j. The loss of this 
carbon dioxide by cvapciration or heating of the solution results 
in the deposition of UaC't),,, and hence the “hardness" of the water 
due to this cause is c.dled “temporary.” The chalk thus deposited 
is called “fur" in boilers or kettles, but if it is produced by the 
(Irii)ping of water in caves it forms stalactites and stalagmites. 

It also occurs in the skeletons of sponges and corals. The solu¬ 
bility in water containing the amount of carbon dioxide normally 
derived from the atmo.sphere is i part in 16.000 jiarts, but under 
higher pressures of the gas it is much more soluble, and under a 
\)ressure of 15 atmospheres it seems to be entirely converted into 
the bicarbonate. “Precipitated chalk" is prepared by mixing solu¬ 
tions of calcium chloride and a soluble carbonate (usually that 
of sodium), 

C'alcium nitride, Ca.,Ni., is formed by heating calcium (prefer¬ 
ably slightly impure, for the pure metal is almost inert) in nitro¬ 
gen; it is a greyish-yellow powder, and is readily decomposed by 
water, with formation of ammonia. 

Galcium nitrate, C'a(NC):,)s. is a highly dclicjuescent salt; from 
its occurrence in limestone caverns and its di.sintegrating action on 
mortar, it is variously called “limc-.saltjietrc" and “saltpetre-rot." 
The anhydrous nitrate is phosphorescent and is known as “Bald¬ 
win’s phosphorus." The hydrate. Cn(NO,)a-4lTO. is obtained in 
the “flaming arc" process for “fixing" atmospheric nitrogen, and 
is used as an artificial m.inure either directly or after conversion 
into ammonium nitrate. 

('alcium phosphide, Ca,Pj. is obtained as a reddish substance 
by passing phosphorus vapour over strongly heated lime. It is 
used as a marine signal fire (“Holmes lights") owing to its prop¬ 
erty of giving a spontaneously inflammable hydrogen phosphide j 


on reacting with water. It may also be prepared by direct com¬ 
bination of calcium metal with phosphorus vapour. 

Normal calcium phosphate, Ca^fTOJi, is the principal inorganic 
con.stituent of bones and hence of “bone-ash" (see Phosphokus) ; 
it occurs as the concretion known as coprolites, and also in vast 
masses in Florida and in certain Pacific Islands. It may be ob¬ 
tained artificially as a gelatinous precipitate by mi.ving solutions 
of calcium chloride, sodium phosphate, and ammonia. It is in¬ 
soluble in water, but soluble in solutions of hydrochloric or nitric 
acids. Basic (or Thomas) slag, a by-product of the steel industry, 
ow'es its use as a fertilizer to the calcium pho.sphate which it con- 
ains. The acid salt, CaH,(POJ,i, obtaineii by evaporating a 
solution of the normal salt in hydrochloric or nitric acid, is very 
soluble, and together with calcium sulphate constitutes the arti- 
icial manure “superphosphate of lime," which is obtained by 
treating ground bones or cofirolites with sulphuric acid. Other 
pho.sphates occur in guano and elsewhere. It is used in medicine; 
as a source of phosphorus; polishing pow'der; ceramics; porcelain 
manufacture; enameling; manufacturing milk glass. 

Calcium sulphide, CaS. is formed by heating the sulphate with 
charcoal, or by heating lime in a current of sulpliurelted hydrogen; 

fter being heated or e.xposed to the sun, it shows a phosphores¬ 
cence, aj.4)arently in virtue of minute traces of impurities, espe- 
:ially compounds of the heavy metals, w'hich it contains; hence 
■t is know’n as “C’antonh’s pho.sphorus" (John ranlon. 1718-1772). 
'I'he hydrosulphide, (’a(.SH),,.6lL.O, is obtained by saturating a 
cold suspension of lime W'ilh sulphuretted hydrogen; it is used as 
a depilatory. The di- and penta-sulphides, Ca.So and CaS,-,, are 
formed when milk of lime is boiled with flowers of sulphur; they 
form the basis of Balmain’s luminous paint. They are also con- 
ained in “liver of sulphur,” a complex mixture prepareil by heat¬ 
ing together lime anti flowers of suljihur. It is also u.sed in 
nedicine. 

Calcium sulphide, CaSOuolbO, is ])rei)ared by ]).issing .sulphur 
dioxide into milk of lime; excess of the former h.’ads to a solution 
of “bisulphite of lime,” used for bleaching wood pul]) in the rn.anu- 
fat tore of pajicr. 

(’alcium sulphate, CaSOi, occurs as certain minerals and in 
water, in which it is one of the salts causing “permanent hard- 
ne.ss," /.<*., it is not removed on boiling. As a white crystalline pre¬ 
cipitate it is obtained on mixing solutions of calcium chloride 
and sodium sulphate; 100 parts of water dissolve 0 24 parts at 
i5'('. The ordinary dihydrate is converted into a semihydrate, 
C'aSO,,!!!/), on being heated to a suitable temperature (120— 
iSo'); this hydrate is called Plaster of I'ari.s, having first 
been made from the gypsum of Montmartre. 

There are numerous calcium silicates in various miner.als, of 
which the most important are zeolites and felsjiars. H. Le Chate- 
lier obtained CaSiO,;, C"a....SiO,, Ca;,Si,. 0 :, and Ca.SiC). artilici.flly. 

Detection and Estimation.—Most calcium com[)ounds im¬ 
part an orange-red colour to the flame of the Bun.sen burner, 
more especially if they arc moistened by hydrochloric acid. Spec¬ 
troscopically. calcium c.xhibits two characteristic lines—Ca„^ 
orange, X 6163, and Ca/s, green, X 4229. Calcium is not precipi¬ 
tated by suljihuretted hydrogen either in acid or in ammoniacal 
solution, but is preeijntated by ammonium carbonate in the pres¬ 
ence of ammonia. Sulphuric acid precipitates the white sulphate 
e.xccpt from very dilute .solutions; and ammonium oxalate gives 
the oxalate as a white precipitate, insoluble in dilute acetic acid. 
Calcium is usually separated in this form and subsequently dried 
and either converted to the oxide by heat or to the sulphate by 
suljihuric acid, and weighed as such. 

Calcium salts arc not to.vic, except pos.sibly in very large doses; 
deficiency of calcium in the diet leads to “rickets," owing to the 
lack of material for bone formation. (A. D. M.) 

CALCULATING MACHINES. The evolution of num¬ 
bering and of numerical calculation is embodied in that simple but 
great mechanical calculating instrument known as the abacus. 
(See Abacus.) The efticiency of this instrument in expert hands 
has been recognized from early times, and it is still largely em¬ 
ployed in India, China, Russia and Japan. 

In 1617, John Napier of Merchiston published a description of 
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his numbering rods, since known as “Napier's bones.” for facilitat¬ 
ing the multiplication of numbers. These were widely used during 
the 17th century, and various modifications have been made since 
they were introduced. The set shown in PI. I., fig. i, which be¬ 
longed to Charles Babbage, is preserved in the Science Museum at 
South Kensington, where iherc are other sets, some of which have 
come from the Napier family. The strips bear the columns of 
numbers of the ordinary multiplication table. To multiply 765479 
by any number, the strips arc selected from the case and arranged 
as shown. The “.sevens” strip bears the numbers 7, 14, 21, 28, etc., 
but written in the form \A, iiil, !|>], etc. Horizontally opvio- 
site 6 on the index to the left, the product 6X765479 is indi¬ 
cated. The rule is: For units, put down the lower right-hand figure, 
tor “tens,” etc., add diagonally in pairs and we get 4592874. If 
the multiplier consists of several figures, the product of each w'ith 
the multiplicand is read oft separately, written down as in ordinary 
multiplication and added up. Sir Samuel Morland in 1666 in¬ 
vented a multiplying instrument, in which Napier’s rods are re- 
j)la(ed by rotatable di.sks, and the figures, instead of being in the 
tw'o diagonal halves of squares, are arranged near the edge of the 
disk at opposite ends of diameters. For any given multiplicand, 
set by placing the appropriate disks on spindles, the partial i)ro- 
ducts were at once indicated by means of a slot-marker, actuating 
the disks through a rack and jnnions. Gaspanl Schott in i6(»8 de¬ 
scribed the cylindrical form of Napier's bones, which facilitated 
mani})ulation. A similar instrument, slat»‘d to have been the prop¬ 
erty of John Napier, is j^reserved in the Science Museum. In 1885 
M. Genaillc made the further improvement of eliminating the 
slight but repeated mental effort re(|uired to add the pairs of 
adjacent figures before writing down the separate products. These 
ingenious decires, though in some cases eml)odying rudimentary 
mechanical arrangements, .are not usually described as machines. 

The First Real Calculating Machine.—This, as the term is 
usually understood, was in\'c‘nf(‘d by Hl.aise Tascal in 1642. Taseal 
made a considerable number of imuhines. a few of which are pre- 
.serwcl in the Conservatoire des Arts et Metiers at f’aris. Figure 
wheels, each bearing the numbers o to y, are mounted in a box 
and h.'ive ]):ir;dlel axes; with a stylus or peg, a (PI. 1 . fig. 2) 
horizontal wheel at the front and immediately under the cover 
of the machine* can be achancecl one-tenth to nine-tenths of a 
lomiilete turn, the same mox'ement bc'ing transmitted by pin 
wheel gearing to the corresiionding figure-whc'cl. The uppermo.st 
figure of each tigurc--wheel is seen through a sight-hole in the cover. 
Huritig the mo\-enienl of the figure-wheel from y to o, a “c.arry- 
ing" device mo\es the next figure-wheel to the left through onc*- 
tenth of a rcMilution. In macliines m.ide by Pascal for adding 
livres, sous and dc-niers, the wheels for sous and deniers were 
moditied for recording o to ly and o to ii respectively In 1666 
Morland invented a comtiact little inslrumc-nt for the; same pur¬ 
pose. measuring ,-;in. by .pn. by le.*i.s than 'in thick. It was oper¬ 
ated by a stylus, but there was no tens-carrying device; the num¬ 
bers to be c.irried were; registered on small counter-disks. \'i^c mint 
Charles Mahon (afterwards the ^rd Earl Stanhope) in 1780 im- 
{iros'ed Morland’s instrument by pren iding a tc-ns-carrying dc-vice. 
This acted simult.ineously from the units wheel to tho.se of higher 
denominations, and the addition of 1 to yytgyyy, for instance, was 
almost beyond the cajiacity of the instrument owing to the' great 
force required. Dr. Roth in 1S42 improved this lyjie of stylus- 
driven instrument, by arranging for the succe.ssive carrying of 
tens. Low-priced instruments of this general tyjx* arc still being 
made in considerable numbers. 

Multiplication Machines.—Multiplication is really reixiated 
addition. For c'xample, 7543X634== (7543+75454-7543+7543) 
+ (75430 + 75430 + 75430) 4- (754300 + 754300 + 754300 + 
754300+754300 f 754300). Multijiiication can therefore be per¬ 
formed in a simple manner by all adding machines of (he Pascal 
lypte, but the time occupied would be about the same as by the 
ordinary figuring method on pajier. In the above example, for 
instance, there would be 52 separate operations by hand, each 
operation involving the placing of the stylus in its proper hole and 
by its means driving the figure-wheel through its proper arc. 

After Pascal’s invention the next great advance was due to 
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Gottfried Wilhelm Leibniz, who in 1671 conceived the idea of 
a calculating machine which would perform multiplication by 
rapidly repeated addition. It was not until 1(194 that his first 
complete machine was actually constructed. The figure-wheels on 
the fixed portion of the machine register the results of additions, 
rapidly repeated up to nine times of the multiplicand, which was 
set on a sliding portion, movable by stejis into pc^sitions corre¬ 
sponding to units, tens, hundreds, etc. 'I'his machine was pie- 
.siTved in the Royal Library at Hanover, and examination has 
shown that the tens-transmission mechanism was never quite re¬ 
liable in ovieration. A second machine was made* in 1704, but this 
has disappeared. 

An important unit of the machine was a stepped wheel—a 
cylindrical W'heel or drum having on a portion of its outer surface 
nine teeth of increasing length, from one to nine. This element 
is embodied in many subsequent machines which jierform multi¬ 
plication by repeated addition, and is in considerable use at the 
present time. 

During (hi^ 18th century many attempts were made by different 
mathematicians and mechanists to evolve a satisfactory machine 
which could be made commercially. Among these machines may 
be mentioned (hose of Lepine (1725), Leopold (1727). Boistes- 
.sandeau (1730). Gerslen (1735). Pereire (1750), Hahn (1774), 
Mahon (Earl Stanhojie) ( 1775 and 1777 ), and Miiller. 'I'he chief 
dirficiilty. however, was the high degree of accuracy necessary in 
the construction of the details such as wheel teeth. 

The First Successful Calculating Machine Manufactured 
on a Commercial Scale.—This was that invented in 1K20 by 
(diaries Xavier Thomas, of C’olmar in Alsace. 4 'his model forms 
a distinct type which has [ic-rsisled up to the present day, with 
modilicaiion.s and improvements in detail due to c’arious makers, 
including Danas of I'aris, successor of the original makers. By 
iS()5. 500 machines had been made, and 1,000 more were made 
during the next 13 years. 'I'he example shown in 14 . I, figs. 3, 4. 
was made about iHhfi. 

'File mech.mism may be divided into three distinct portions 
concerned with setting, counting and registering respectively. The^e 
are arranged in order from front to hack. Any numher uj) to 
999-990 may he set by nio\ iiig the* pointc-rs in one or more cif the 
six ^l()ts ill the tixecl c inerplale, to I hi* numbers o to 9 engraxed on 
the covc-r pl.ilc to the- left of each slot. The* mov(*meiit ot an\* of 
thc.se pointers slides a small pinion with tc*n tcc*lh along a scjii.ire 
axle*. undcTncath and to the left of which is a ]^c*il)Miz stepiied 
wheel. 'I'hi.s is clrivc*n from llu* main shatt b>' means of a l)i*\c l 
wheel, and the small pinion is thus rolalc*cl by as rn.iny tc*(*tli as 
the* cxliiicicr he;irs in the transverse iil.ine c cirresponcling to thc! 
diuit set. d'his .amount of rotation is 11ansfc rr(*(l ihrough one* of a 
p.iir of be\’c*l wh(.*(*ls (arric*d on a .slc.*c*vc* on the same axi.s, to the 
“results'' ligure-wheel on the back row on the hinged jilnic. 'Ibis 
plate also c;(rric*s the ligurc-wiicel rc-eordiiig the* numbe r of turns 
of the driving crank for e.ic h position of the liinged plate*. Ac i orcl- 
ing to whether the lever at the toj) left-h.mci c()rnc*r of the* lixecl 
plate is set for “Addition and Multiplication” or “.Suhtrac tion and 
Division,” one or other of the jiair of bevel whc*c*Is is pl.icfd in 
gc*ar with a bc*v(‘l wheel undc*rnc*ath a “rc*sulis'’ figure-whee l, wliich 
is thc*rehy rotated anticlockwise in the dirc*ttion o to 9, cjr clock- 
W'i.se re.sp(*c lively. The actual o[>eration in multi[)lying 3.042 by 
53O, for ex.im{)le, may he j)erform(*cl as follows.—hirst lilt the 
hinged plate, turn and release the two milled knobs so as to bring 
all the figure-wheels to show zero. Lower the hingL*d j+itc in its 
position to the extreme left. Set the numher 3.042 on the* four 
slots on the fixed plate. Set the lever on the left to “multiplica¬ 
tion” and turn the handle, which can be turned only in a c lockwise 
direction, six times. Lift the hinged plate, slide it one steji to the 
right and lower it into position. Turn the handle three times. 
Step the plate again one point to the right and turn the* handle; 
five times. The product 1,630.512 will then apjiear on tlie tof) row. 
and the multiplier 536 on the next row of figure*^ 

In 1878, the modern German calculating machine industry was 
founded by Arthur Burkhardt, who commenced the m.inufacture 
of this tyi 5 € of machine, under the title of “Burkhardt Arith¬ 
mometer.” Amongst the machines of this form constructed by 
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olfuT firms are —Snxonia ( r8o5), Peerlf'^s <^190.4, ihe late key- 
bo,! rd moflel.s bciny known under the name Badenia), Gauss 
I if/os; a srnalJ cin ular ty[)C. embodyintc a circular stepped plate 
in plate ol the Leibniz wheel), Arcliiinedes (ic>o6). Tim (igoy, 
made with two slides under the name I nitas). Hermes (1911), 
Ketord (igi O- Rhcinmetall (19:4)—in (b'rmany ; Layton fiKSv 
knowti also as the “late"), Kdmonrb,on (18.85, a circular type)— 
in faiicdand; Graber (n;05), Austria (t. 1906, known in (iermany 
as ihe AiJstro-(iennania), Bunzel-Helton fujoH)—in Austrhi; 
I'ourtiier-Manrr (i(>i(i)—in France; Kuhrt (1025) in Switzerlarnl; 
Allen f 11)27) in the United Slates oi Atncrita. 

Machines of the Odhner Type.— In 1,875 Frank Stephen 
Balilwin j<atenled a nuuhine in which the Leibniz stepped wheel 
was re|)laceii b>' a wlieel from the jjeriphery of which a variable 
mimber of teeth (i to g) could be prolrudefi. About the same 
lime \V. r (Idhner desittneii a mat liine cmbotlyini; the same 
dfw ite 'This t>'j)e til machine has been made and rleveloped ex¬ 
tensively in (ieriiKinv' bv (irimme N.it.ilis and Company, since 
under the name “HrunsviisCi. ' B.\' 1912, 20,000 machines <d' 
till' type Inid been const rut tetl by this firm alone. An early 
ev.iiiiple nnole in 1802 i.s shown in Id. 1, fics. 5. 6. 

'I'hoiitth the machine performs rnultiplicatiim by rejx'ated atldi- 
lion, av in the Thomas type, the use of the thin Otihner wheel 
instead of the Leibniz wheel, led to a more compact desiym. The 
Odhner w'heels (nine in the example shown > lit very close topcilier 
on the .i\le at the back. A seltinji: hwer, the erul of which jirojett.s 
throiuth a slot in llie rvlimlrical jioriion of the cover jilate, forms 
tiatt of eath wheel. It a lever is 5,el ayainst any fmure (1 to ti) of 
its slot, ti corresponilinn numlier of teeth are made to projet t 
from il,s wheel. W’lien Ihe ojteratinK hantlle is turned, these teeth 
near with small toothetl wheels td llie product rcnisler, which in 
turn near with the number wheels in front. The product register 
is mounted on a lonnitudinall)' movable carriatre nrranned in front 
ol the niathiiie, which carries also a seituid counter for renisterinn 
the mull ijilii'i' in llie laM- of miilliplit ation aiul the (|Ui)lienl in 
ilivision. for addition and tnultiidicalion, the handle is turned in 
;i t lockwi.se direct ion ; for subiraition ami ilivision, in Ihe revers<- 
direction, no change of near beinn iiet essary as in mat hines of the 
I'liomas lyiie, 'I'he tarri.inc is slefiped to the richt or left by 
pressing one tir other of the jirojectinp jiieces in front. Zeroiza- 
tioii ol ihe [irodiKt ami niulliplier registers is efietted by tiirninc 
the bulterth’ nuts on the <muIs of the carriage throunh a complete 
re\ tilufion, 

Uniler (lie original Odhner patents and since these have run out. 
(hi^ type of machine h.is been tmnle under various names by many 
firms m liiftrrent i ipunfrii's. .Arnonn these machines arc the 
I'.runsviKii ( iSi|2, known in Fi.mt<‘ as the "Rapide”), Mono[)ol- 
Dufilex (iSt>.}), Bertiliiia ( Hioi ), dViuriiiih.ilor (i<)04b Tdiales 
(mil 1, 'feel/matin (ll)l.^ kiniwn m Fncl.irnl as “Colt's C.ilcu- 
lator"), Lipsi;i (n;i4), Keina (misi, Ilannovera (1921), Orga 
(ii).'i(, MonO'' (ifj.’.O, (kiuss ( 0 ) 2 . 0 . Mira (1024), Hamann- 
Mamis (i9:’5^ in Clemianv; Daitvle (c. 1905), Santlers (1912C 
^lulilivo (1(12.0 in France; Manhant (mii), l.ehigh (igt<)), 
Arrow (m2i). Rapid (nj.yO in the I'nited States; Original- 
Odhner (a niotlel ad.nitcd for Britisli (urrenry is sold in England 
under the name “Lusid”), Fatal ( 1918). Odhner Universal (i<)25), 
Mertair ( 1925) in Sweden; Demos ( ro.’.y recently sold in England 
under (he name “Eos”) in Switzerland; Calco (1921) in Den¬ 
mark; and Ihe Britannic (m.’.O in England. 

'Hie mathine, which is made in variou.s si/es and capacities, ha.s 
been steadilv modified and improved in details of construction up 
to the prestaif time Tn the later tmidel by the original German 
makers, whuh w,as i'.>t\i('d at Ihe beginning of 1027 under the name 
Nova Brutisvii^.i (1*1 I, fig. 7). there i.< a change of de.sign. 
AnitMig tuher new fv,mires is a device by which the result regis- 
bacd on (he prodin t dials i,in be instantly transferred to the 
Nt'tting hwers In .1 model prevdtuisly introduced—the "Triplex'’— 
giving .’o-figure result', the result register can he divided into two 
parts, enabling multiplication of two different numbers by the 
same multi(>Iier to be carried out in one operation. .Another type 
known ;is the "(win ’ ( Hrunsviga, Marchant ) consist;, of two ma¬ 
chines coupled together for operation by a single crank. 


Key-driven Machines.—The keyboard t>pe of calculating 
machine, which originated and has been developed chiefly in the 
United States, may be divided into two distinct classes, key-driven 
and key-setting. In the former the energy necessary to drive the 
machine is provided by simply depressing the keys, without any 
auxiliary movements. The first key-driven adding machine which 
was patented in U.S.A. by D. D. Parmalee, in 1850. could add 
only a single column of digit.s at a time. Many others of this 
limited capacity were invented before J887. In this year Dorr 
Eugene Felt patented his Comptometer, which was the first sin - 
cessful key-driven multiple-order calculating machine. In the first 
models, each key had to be operated .sciiarately so as to ensure 
the proper carrying of the tens. In subsequent models many 
improvements were matle which contributed to siieed, ea.se and 
accuracy of operation. In the “Duplex” model introduced in i()0.5, 
simultaneous depression of keys in every column, without inter¬ 
fering with the proper carrying of tens, became possible for the 
nrst time. This constituted a great advarue, and an extremeb- 
high speed in operation was thereby attainable. Later, in order 
aulom.itically to prevent thi* operator from overlooking any errors 
which might arise from inijicrfect operation, the “controllcd-key” 
model was introdut ed. Interference guards at (he side of the key- 
tops prevented accidental dejiression of a key near the one being 
operated. If a key is not given its full downward stroke, the keys 
in all the other column.s are immediately locked, and the numerni 
wheel in the column w'hcre the error is mailc shows a figure in the 
answer register standing out of alignment. Tiie error can then be ' 
corrected by completing (he unfinished strokiv By another auto¬ 
matic block device, no key can be depressed again until it has 
completed its uj) stroke. Jii some models, a short-intll zeroizing 
lever replat es (he longer double-stroke lever, and at the beginning 
of a new < alculation a clear register is indicated to the operator by 
visible, audible and sense-of-touch signals. In some models the 
]><»wer rec|iiired to at (uate the adding meclianisin is supplied clec- 
triially when the ke>- is depres.sed. 

Matliines of this type int hide; Burroughs, Comptometer in the 
I'nited States; Plus in England (known as Toriieclo in Germany*; 
and Direct 11 in Switzerland. 

Adding and Listing Machines.—In 1872 E. D. Barbour 
incorporated a ])nnting device with an adding madiine. Dtlu'r 
inventions of this type were made by F. S, Baldwin (tS;?). H. 
Pottin (i.s,8() and A. C. Lutllum (iSS.S). The lir.-'t really prac¬ 
tical adding and listing machines were produced by 1 ). E. Felt in 
1.8.89, and by W. S. Burroughs in 1892. 

Uj) to the present time well over a hundred different models of 
the Burroughs machines have been designed and more than a 
million machines have been made. In one of these machines the 
es.<^ential element is a lexer pix’oted near the middle, and carrxing 
at one end a set of t\’pe figures for printing, and at the other 
end a segmental rack, with which an adding w'hccl is alternately 
in and out of gear. The depression of a numeral ke\ brings the 
end of a stop wire into a position which limits the possilile down¬ 
ward (ravel of the rack. When the opierating handle is actuated, 
this downward travel, during which the adding wheel is out of 
gear, raises the other erul of the lever so as to bring the proper 
type figure into position for printing. After the jirinling is ef¬ 
fected, the wheel comes into gear with the rack which during its 
ascent turns the adding wheel through a number of teeth equal 
to the number of the depressed key. 

These machines may be groujied as follows; in) Single counter 
adding machines, with or witliout direct subtraction. Where direct 
subtraction i.s jirovided for, the item is set up on the keyboard as 
if for addition, but the depression of a "subtraction” control key 
causes the item to be subtracted, (h) Duplex and multijile 
counter adding machines, with or without direct subtraction. The 
provision of two or more separate counting mechanisms cnat'lcs 
operations to be carried out together, which on single counter 
machines have to be performed separately, (c) Billing, account¬ 
ing and bookkeeping machines. These arc designed to deal with 
such work as the preparation of invoices, reports, business forms 
and allied documents; in some, typewriting is combined with 
arithmetical compulations and recording. The first practical ma- 
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chine of this type was the Moon-Hopkins billing machine, in¬ 
vented by Hubert Hopkins. This machine embodies a direct 
multiplication mechanism of the llollee and Millionaire type. 
Machines of this class have been developed to a high degree of 
perfection and complexity so that very elaborate operations may 
be perfonned automatically. In some, the operations such as 
addition, subtraction, printing, register .selection, etc., are key 
controlled and in others they are controlled by elaborate program¬ 
ing devices operated by the position of a movable printing car¬ 
riage. In some models, there is an auxiliary keyboard .so that new 
numbers may he set up while the previofus ones are being proc¬ 
essed. 

In accordance with this broad classification, the groups into 
which the many machines made in the United States at the pres¬ 
ent time would fall are indicated in the following list (the larger 
firms make both hand and electrically operated machines, in 
various capacities); R. C. Allen {a, c), Alicn-Wales (a, b, c), 
barred (a). Burroughs (d, h, r). Corona (a), Monroe (a, b, cK 
National (</, b. cK Remington (a, r), Swift (c/), Underwood 
Sundstrand (</, b, c), Victor ((/). 

'I'he most common t.vpc of keyboard is that in which there i.s 
a key for each digit of each order, the so-called “full keyboard.” 
Another type, using only a single set of ten keys which auto¬ 
matically sets the different orders in succession, was employed on 
the Ualton in igoj and on the Sundstrand in 1014. When 
e(|uii)pe(l with a “repeat” feature, the ten-key adding machine 
can be used for multiplication by repeated addition since the 
introduction of a zero moves the number set on the keyboard to 
liie ne.xt jilace. Some mai bines of this type (Remington-Rand, 
I'i. II, tig. i) incorporate special controls for facilitating the 
operations of multiplication and division. The ten-key set-up is 
also used on some movable carriage calculators such as Friden, 
.Mathematon, Allen (Facit). 

In I git) the design and construction of the American type of 
maihine was also taken up in (iermany, where it was considerably 
developed Among the.se machines, made in various styles and 
capacities, are the Continental (iqi(j), Adnia (igig). (loerz 
(igji). .Astra (igj.’i, Naumann X’otam (igaa). Tim- 

Add (t<i :;,0 Typewriters with adding mechanism are represented 
by the Urania-\'ega and the Mcrccdes-Klektra (1(124). 

There are also several adding meihanisms made for use in combi¬ 
nation with a standard typewriter. 

Adding meihanisms have been incorporated into numerous 
other commercial devices such as the addre.s.sograph which prints 
from plates while carrying a running total. 

Cash Registers.—Of all the different types of machines em¬ 
bodying adding mechanisms, the cash register, used in mo^t retail 
stores, is the most familiar to the general public. More than 
4,000,000 cash registers have been made by the National (.'ash 
Register Co. since the pioneer firm was founded by John H. 
Fatterson in 1SS4. Other standard cash registers are made by 
Burroughs ;md the Olinier Corporation. 

'I'hough its original object was the prevention of dishonesty in 
retail stores, tiie machine has been developed so as to provide 
automatic records of all types of retail (ransaclions, to issue re¬ 
ceipts for customers, and to give detailed information to aid 
store management. In the most highly developed model of the 
National,” 27 individual totals, corresponding with the sales of 
each clerk or each dcfiartment, may be accumulated, as well as 
thr(*e grand totals. The machine has akso been adapted for the 
purposes of accounting and bookkeeping. 

Since khc) a combination type of cash register has been devel¬ 
oped. in which a cash drawer is combined with an adding and 
listing machine. Tliis possesses the advantage that (he latter can 
be used independently when required fcjr general purposes. When 
u^ed in combination, provision is made for the automatic opening 
of the drawer as each item is dealt with. 

Direct Multiplication Machines. —Attempts to iransfomi 
Ntipier’s rods into mechanically operative form were made in 
the United States by Kdmund D. Barbour (i«72» and Ramon 
X’erea (187S). who patented their devices, which, however, never j 
went beyond the first model .stage. The first niachine to perform 


multiplication .successfully by a direct method, and not by re¬ 
peated addition, was invented by Leon Bollce in 18S7. The es¬ 
sential feature of the mechani.sm is the multiplying piece, which 
consists of a series of tongued plates, representing in relief the 
ordinary multiplication table up to “nine time.s.” Though e.\ 
cellcnt in action, few of the.se machines were rn.icle. c hieth becaii.H- 
the inventor soon became fully occupied with liis work in connec¬ 
tion with automobilism. 

The “Millionaire” machine (PI. 1 , fig. 8), patented by Otto 
.Steiger in i8gs. tvas first made and marketed by Fgii in i8gg. It 
embodies the mechanical multiplication table invented b\- BoIU'e. 
by the operation of which only one turn of the driving handle is 
required for eaeli figure of the multiplier. The carriage, or “re 
corder,” being moved to the extreme right, the multijilication lev ei 
is set sueces.sively to one of its positions o to <) in accordance 
with the figures of the multiplier, starting with the figure of the 
highest order. At each setting of (he multiplicalion lever, (he 
driving crank is turned once; and during the second (]u.ir(er of 
each turn the carriage i.s automatically “stepped” to (he hdt. 

Idle mechanism includes nine ]).irallc'l toothed nicks, the end.s 
of which are in line sueces.sively with either (he lens or the units 
group of the tongues of a tongue plate. l>uring each rotation of 
the crank the tongue plates are twice thrust against (he ends 01 
(he racks; during (he first thrust the lens tongues operate, and 
(he units tongues during the second thrust. In the macliiius as 
now made the slot-markers have bc’cn replaced by a keyboard. 

Other Multiplication and Division Machines.- Siiue igoo 
many imjiroved maclanes which multiply by repealed addition 
and divide by repealed subtraction have appeared, w'ilh gradual 
development in speed and convenience. 

The Fnsigri, made in Boston about igo5, had many features 
later generally adopted; motor-drive, ke\l)oard set-up. multipli¬ 
cation ke.vs, and self-stei)|)ing carriage. There were nine nnilti- 
plication keys, and (he depre.s.sion of one caused (he approj,)rialc* 
number of addiiions of the multiplicand set on (he keyboard. 

The Mercedes-Fuklid (I’I. 1 , fig. g) was de.signi.*d by Uh. ]Ja- 
inann and marketed in igio. Kxlernally, in (he general dispoM- 
(ion of it.s main parts, it resembles the 'Fhomas uKuhiiie, but in¬ 
ternally (here are many innovations, 'riii; Leibniz wlica'I is rc’- 
placed by a scries of ten parallel racks, actuated from the driving 
handle by means of a connecting rod and proportion lever 'flie 
carnage vvidi its mechanism slides on rollers along guides in the 
frame of (lie machine, and can be ‘ sieppeii" longuudiiiallv wiih- 
oLi( the lilting which is nee <,‘.ssar>- in machines of the Tlionia^ tvpc 
The pii.'^hing of the carriage to Hie right sireUhes a sj,ir.d spung 
the coniraiHon of which supjclies (he force for “stepping,” vvlncli 
i.s controlled by the depression of a key. For divi'.icni (he Icii 
hand member of (he pair of levers af (he top lelt hand cornet is 
placed at (he bottom of its .slc»t and the right-hand inetnber at 
the (op. 'I'he handle is now lurncMl until it locks, whnh 1 the 
signal (or revers.d of (he levers; I lit* handle is tuinc(i ag.uii un!!i 
it locks, when the levers are again reversc-d, '['his ( \ ( h' di (ipi-i,i- 
(ions is re|te.iiecl until (he carriage ha- returned itr n noiiii.il 
[Kjsition, when the <|Uo(ieMt is givi-n in (he trout row and Hk n - 
niainder in the middle row of ligures. Mnil iplic at mn 1- i^ i 
formed as vviih the Thomas machine, siarting with llie (aitiage 
to the extreme right. 

In more rcaent examples the slot markers are i(()Lued hy a 
keyhcKird. and both multi[)ii( at ion and division can be pcrtotims! 
automatically. 

The Madas. first introduced by Haiis VV'. Fgli in 100s. lecm- 
bles the Thomas type. 'Flic operations of addition mull iidn at ion 
and subfr.iction are performed in (he usu.d w.i> bm Hate 1-- 
additional mechanism which enables division (o l>v [letiornaai 
quite aulomaticalK', after .setting the diviilcnd ;md di-i-or 'Die 
ringing of a bell announces (hat the quotient and remainder are 
recorded. 

'Ilic Monroe, incorporating previous designs bv I i.ank Bald¬ 
win, was introduced in kmi by jay R. Monroe ami Bddwin .ind 
wa^ (he* first keyboard rot.iry mac hine to aftain ^ ominei i i.il suc¬ 
cess. The original model was operatc-cj by a c ran) a in the Ddhner 
type. The wheel.: for adding are made in two ( oa.xial parts, one 
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with five equal teeth and the other with four, arrans:e<l in steps. 

'I he setting rif a fiariiiular figure adjusts the two parts towards 
(M( h other sfj a.s to cnalilc i, u teeth If) Rear with the 

(fiuntiriR wheel when the handle is turned. The machine fl’l. II 
tiR. 4 ) wa^ later motorized and nurnerou-' key-foritrolled features 
.su(h as aulfuiiatii. flivi.sion, mntori/efi carriaRC, electric clearing, 
et ( , in< orporatcfi. 

In aflditifin to the Mardiant of the t)dhner type fiqii) previ¬ 
ously rjientioned, there h.ive apfn-ared nurnerf)us keyboard electri¬ 
cal irioflels with various automatu features. 'I’he reff-nt models 
contain an iriijirovcd inetliod ot operalinc' the adding wheel.s which 
jtermils a rnudi higher sjieed rpm ) in the addinR op- 

eral ion. 

The rniled Li.linR Multiplier and Cahulalfir (see rumhnl 
Card M<i( lii}ir\I , who h appe.ircd in lo-’t) formed the product of 
twf) numbers and printed the numhers and the product. 

d'lie International Multiplier I‘itfi(hrd Card Ma- 

chims} emplovs an electrical mult iplic at ion table for forming 

р. irti.cl produc Is whii li arc- accumulated to form the complete 
jiroduc t 

Relay and Electronic Calculators. — In all the machines 
described so iar in this article the basic unit is an addiiiR mecha¬ 
nism emplos'iriR addiiiR \vhcc-ls. Amioiir the substitutes for the add- 
iiiR wheel whic li have bc-en tried, two are of particular interest, 
the elei I ro-mec hariic al rela>’ and the eh-c ironic tube. 

Relay m-twork- have been u-.c-d extensively l)y International 
and bv Hell 'T'elt'phone Laboratories, (tm- of the Inic-rnalional 
machines contains more than j.ooo re-lays and performs six-diRit 
mull iplii at ions al the rate- of 1 .-.ooo per hour. 'I'he Hell ('alc ula- 
(or wide h recoicis on a telet\'pe tape operates on the siRtiilic ant- 
liRLire basis instead of the- li.ved decimal 

'riie electronic lube- which can operate in the onler of a mil¬ 
lionth of a sc-c ond naliirallv recommc-iicls itself tor luRh-spc-ed 
c ale iilalois, and many .such units ha\'e been built. M.in\- of these 
developrm-nts -cAa-rt- undertaken duriiiR World W’ar 11, and com¬ 
plete information is not yet available to the public. 

Punched Cord Machines. — In conne-ction with the LJ.S. cen¬ 
sus ot i.Sc^o, an aulom.iti( system (known as the Hollerith system) 
was ineenled for dealinR aiialyl ic all>' and statistic alK' with the- 
enormous m.iss of inform.ilion obtained This s>slem. which w;is 
also .'ipplicd to the results of (he Hritish census of ic)i 1, li.is been 
modiiK’d and developecl to mec-t I fie needs of larRc- commercial 
firms. 

'Lhe h.'isis of the system is a jacC|uard card on whicli the in- , 
formation is rc-iorded by nu\ms of punclied holes. The card, 1 
wliifh is about <S in, lonR and ^ in. hiRh, is divided into vertical : 
c cilumns with i .’ pniu hniR pctsuions in c-ac h column. Ten of these | 
positions indicate the diRits o to c) and the other two indicate 
operational contiol such as [)lus and minus; a h-tter is indicated 
!)>’ a comltinalion of two holes in a column, 

t)nc(' the Ri\en dat.i has been .so recorded the cards are passed 
thrcniRh the wirioiis machinc-s and the re(|uired operations jier- 
foraiu'd automat ic .illv on c-acli card. 'Hie oper.ations include sort- 
lUR, addiuR, suhtracliuR, rmiltiphiuR reprocluciuR, lisfinp. coll.it- 
uvr; all the oper.itions retiuired in modern business. SortiiiR is 
done at the- rale of 400 c .irds a minute, and addinp (siinult.me- 
ously in sever.il counters), listinp ami reprochuinp at the rate of 
100 or more- 

In the lu'c-rnation.il lu.u liiiu's the cards are re.id by means of 
electric .il cont.ots made throupli the holes, and the \ arious parts 
of the- rliachine such as the [irinlttiR b.irs anti the addinp wheels 
.ire controllc-cl l)\- me.ins of elec tro-ni.'ipnefs. 'I’lu' electrical im¬ 
pulses .art- rccutc-cl throiiph the m.ic hine by means of rc-lays and 
plupboards similar to those in a telephone' switchiioard. The'se 
t*luRRable connections pro\idt- the operator w-ith a (juick and 
ilt'xihle means of eontrollitiR the oper.ition of the machines almost 
.It will. 

'I'he Remington Rand machines re.id from the cards inechani* 

с. illy b\- means of pins passinp through the lioles in the lard.s. 
.and the operation of 'he wirious parts of the machine is aciom- 
jdislu'd throuph flexible c.ddc-s The nniltiphinp rn.ichine which 
incorpot.ited the I'niied, tnc-nlioiiec! af>o\c, reads from the c.irds 


and also from the keyboard and provides a printed record as well 
as the punc hed results. 

Difference and Analytical Engines. —In 1812, Charles Bub- 
bape ( 1792-1S71 I conceived the idea of a calcuIalinR machine of 
a different type from those previously' described. The object of 
the machine wa.s to calculate and print mathematical tables such 
as tables of loparithm.s. The machine worked on the method of 
differences and was known as a ‘difference enpine.” The princijde 
underlyinp the method may be understood by taking a table such 
as the fable of cubes of succes-ave numbers i, 2, 3. etc., and sub- 
iractinp each tabular number from the following one, oljtaining 
another column of figures, called flic first order of differences. 
Treating the numhers in this column in the same way, ;i column of 
second difierence'' is obtained; on differencing a third time (in this 
particular ca-.e) a con-.i;mt difference ih) is obtained. By re- 
vcrrsal of the process, knowing (he constant third difference and 
the numbers shown at the to[) of the columns, it is possible to 
obt.iin all the- re^t of the- numbers by simple addition. It is the 
lunclion of a diflerence engine to effect tlu-.-e addition.s sue c e.s- 
.--ively in the proper order so as to obtain the desired series of tab¬ 
ular numbers automatically, once the initial numbers arc set. 

Babbage’s difference engine was comnierued in 1S23 liy au 
fhority ancl at the cost of the British govc-riimenl. The work was 
susjet-nded in iH33, and in 1S4J the government dec ided to aban¬ 
don the machine on the ground of llu- estim.ateel c-.vpcmse of j(- 
completion. The. whole c-ngine was intended to have .^o places of 
figures ancl si.x orders of differenc c-s. In 1S33 a large p.irt of the 
c-ngine had been made and a small [lortion had been .'issemlilecl in 
order to show (he action of the mc*chanism. 

From 18^3 Babbage devoted lus energies and resources to the- 
de.sign and construction of an ‘'.m.ilytic al engine," the object ot 
which was to evaluate automatically any mathematical fonnul.r 
I'c-aturcs of the dillereuce c-iigim- were to be (-mbodiecl in thi.s lu-w 
c-ngine and the- various ofieratiou-^ wc-re to be controlled by punc hed 
cards of tlie Jacejuani type. 'I'he- scheme jiroved to be too ambi¬ 
tious, and (lie nntthiue was left untmislu-d when Balibage died. 
I’ortion- of the maihine, with all his notes, drawings and not.uions 
are pre--erve(l in the Scic-nce museum. 

From J.S34 to 1.S53 tleorge Scheutz of Stockholm and his son 
Fdw.itd designed another difference engine, the lirst tomiilc-le ex¬ 
ample being constructed by (', \V. Ib-rgsiniin. It was c.xliibitc-d 
in operation in Paris and London, ancl rinally jmrcli.i.seci for the 
Dudley Oli.-^crvatory. Albany, I’.S .\ .sc-cond t-.xamplc wa-i 
made by Bry.in Donkin in for the (Jc.-nc'ral Register orticc-. 

Sonic-rsc-( house-, ancl used duriirg the next tc-w ye.irs for compu¬ 
tations in connection with the preiiar.ition of the Lnglish life 
table's. Dr. Farr, the author of litis book, siaie.s; “'I'his volume 
is the- result; and thus—if 1 may use iVu- ex\)rc-srnon—the soul of 
the machine is exhiliited in a series of tables wliich are submitted 
to the criticism of the consummate judges of this kind of work 
in Fiipland and in the world." Other engines of this type were 
d(-signc-d and made by Martin Wiberg in Swedc-n, ancl O. B. 
('.rant in the I’nited States; others were designed by Lf-on Holke 
in France, and Percy lx. Ludgatc- in Ireland, but wt-rt.- not con¬ 
structed. 

With the cle\elopnient for c ommc-rci.d j)Urpo,se> of reliable 
adding mechanisms, the difference engine a- conceived by Bali- 
hage ha.s now become gener.dly awiil.ddc- in the fo'ni of multi- 
regi--ter l)ookkeeping ami ,n counting machine'-.. Keyboard ma- 
cliines. such a> Burrough- .md X.monal in usc at the Briiisli 
V.iuiic.il Alman.u oftn e, form dilfc-reiue- ancl build t.cbles from 
difterenet-s Icy mean.-- of key eemtroi: the Burroughs at the I S 
X.'ival ob.serxatory cjperates autom.uic.diy under control of the- 
movable e.irriage. The special Internatiotial Difference Tabulator 
of the Columbia Statistical burc-au ( n^jS) performed these opera¬ 
tions on the twec-eyele basis enxisaged by Babbage. 

We h.ive seen how Babb.ige's analytical engine failed because 
of engineering dirticuhies: with the decelojiment of reliable calcu¬ 
lating units for commercial purposes, interc-i in the use of llu-e 
units in elabor.ite seientihe calculators grew 'Fhe International 
electrical {cunchec! card units were particularly well .suited for the 
purjKcse since they proxided not only for arithmetical ojeeration- 
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under electrical control but for the automatic reading and record- 
iriK of numbers. During the last two decades a number of .sijecial 
machines were built by this company in collaboration with vari¬ 
ous scientists and have been in use on a wide variety of scientific 
problems. The difference tabulator (19^8) was used primarily on 
statistical work. The unit of the Thomas J. Watson Astronomical 
Computing bureau at Columbia university (iQ 38 t was used for 
general scientific calculations including the automatic numerical 
integration of the differential equations of planetary motion. 
Mathematical tables in the form of punched carils were used and 
setiuencing was controlled by revolving disks. The IHM .se(|uencc 
controlled calculator at Harvard uni\er.sily is the largest 

and most complctcl\' automatic calculator in operation ( i94f>)< 
This machine operates automaticalls’ utider the control of a se- 
(luence tape; multiplication and (li\ ision with j ^ significant fig¬ 
ures are possible; mathematical tables are used in the form of 
punched tapes. 

Non-Digital Machines. —In all the machines descrilied so 
tar the basic operation is that of counting discreet units; the.se 
mat hincs are called digital machines. 'I'here is also a large cl.iss 
of calculators which involve measurement rather than counting; 
in these devices [diysical quantities such as length, angle, electric 
lurrent. h>'clro,static piressure. etc., are combined and measured. 
In the non-digital machines the accuracy is limited to the pre¬ 
cision with which the quantities involved can be measured. 
^vhereas in the digital machines the accuracy may be increased to 
any desired limit by increasing the number of counter units. Ncjn- 
digital calculators ('.see MATitKMATicAU l.NSTKUMr;NTS) include 
the slide rule, the planimeter, the harmonic analyzer, the differ¬ 
ential anal>’zer, the network analyzer, piosition computers on ship.s 
and aircraft, fire-control computers used in gunnery, bomb-.sighl 
computers, devices for solving linear equations (mechanical, hy¬ 
draulic, electrical and electronic), the electrical test-scoring ma¬ 
chine, and many others. Most of these devices are designated for 
a s|)ecial jiroblcm or group of problems; the basic slide rule, how¬ 
ever, is an arithmetical instrument for general compiutation. 

Slide Rules. —The logarithmic slide rule is a compiact device 
for rapidl\’ pu*rforming calculations with limited accuracy. The 
invention of logarithms in 1614 by John Napier of Merchiston, 
and the compiutation and piublication of table.s of logarithms, 
made it possible to effect multiplication and division by the more 
'limplc operations of addition and subtraction. (.Vee Lo(;ARiTn.MS,) 
In 1620 Edmund Gunter plotted logarithms on a iwo-foot straight 
line. With such scales, multiplication and division \'ccre performed 
by addition and .subtraction cjI lengths by a pair of dividers. 

W'illiam Gugliired. according to his own statement ( 1633 ), con- 
'^truclecl and used as early as ibJi two of these (iuntcr’s lines 
sliding by each other so as to do away with the need for dividers. 
The lines were used in both the straight and circular forms. In 
the former the scales were held against one another by the hands; ! 
in the latter, dic iders were replaced by an “opiening index"—really I 
a pair of dividers fixed centrally on the circular scale. Richard j 
Delamain in 1630 gave the first piublished de.stription of a circular 
''lidc rule, both in the flat and cylindrical forms. Thomas Brown 
inlrociuced the spjiral logarithmic line in 1633. 

The first known slide rule in which the slide worked between 
parts of a fixed stock was made by Robert Bis.saker in 1654. 
(Jthers were due to the enterprise of Seth Partridge ( 1657). Henry 
(’oggeshall ( 1677)—a slide in a 2 ft. folding rule adapted to timber 
measure, and Thomas Everard (1683) for gauging purposes. The 
one for gauging purposes, approximated in dimensions and ar¬ 
rangement of scales, to the present-day lo-in. slide rule, and many 
thousands were made and sold during the period 1683 to 1705. 
The usefulness of the slide rule for rapid calculation became in¬ 
creasingly recognized, especially in England, during the i8th 
century, and the instrument was made in considerable numbers, 
with slight modificatiems. 

Improvements in the direction of increased accuracy in gradu¬ 
ation. etc., were initiated by Boulton and Watt from about 177c; 
in connection with calcubfions in the design of steam engines at 
their works at Soho. Birmingham. The rule evolved, which was 
’he first designed for engineer'^, became known as the '‘.Soho” rule. 


It was made by W. and S. Jones, Rookcr, Bate and Nairne and 
Blunt. 

The runner or cursor, though its advantages had l)een piointeci 
out by Robert.son (1778) and Nicholson (1 787 ). was nc»t added by 
instrument makers until Tavernier-tira\ et introducecl the Mann¬ 
heim type of slide rule in 1850. This slide rule was much used in 
France and since about iSSo was imported in large numbers into 
other countries. I’p to this period the rule had been constructed 
usually of boxwood and occasioiiall>' of brass or i\'ory but a great 
improvement was introduced in iSSfi by Dennert and Pape in 
Germane b>- dividing the scales on white celluloid, which gaee a 
much greater distinctness in reading. This material is now almo.st 
universalle' adopted, and the slide rule made b\- siuh lirms as 
Nestler, I-'aher ((’.ermany ). Keuflel anti Esser ( V S .A ), Tavernier- 
Gravet (France) and Daeis (England) att.iin ;t high degree of 
{Rutectiou. 

'Fhe di.sposilion of the stales in the Mannheim rule (PI. 11 , fig. 
3a > is the arrangement .still acKiptetl in the great majority t)f rules 
made at the jireseut time, 'Pin* .\ anti B scales are double lines as 
in the Everard. Coggeshtill and Stiht) rules, but the (’ and L) scales 
are single lines like the D stale of the .Soho rule. At the back of 
the slider are scales giving the sine and tangent scales and a stale 
of equal parts. Apjilied in conjunctittn with the stales tin the face 
t)f the stock these are usetl for reading the values of sines, tangents 
and logarithms respet tively, anti in computations involving these 
factors. 

To secure an additional significant figure, the length of the Itig- 
arithniic scale has to be increased ten times. To keep the dimen- 
.sions of a slide rule bearing such a scale w’ilhin reasonable limits 
four different types of tlesign ha\t' been evolved:— (a) The flat 
■Spiral form. lixamples have been made at various times since the 
invt'ntion of the slide rule, but (his t\'pe has ne\'er been much 
used, (/h The cylindrital helix. Fuller s slide rule, originally de¬ 
signed in 1878, has been in consideraltle use up to the present 
time Among other rule*'' of this type are the Otis King calcu¬ 
lator (1922) and the R.Il.S, calculator. (r> The flat gridiron type, 
in which the scale is cut up into strips mounted parallel to each 
other; examples designed by Kverelt ( i86(j). Scherer (iSi;:), 
Hannyington. Rieger (iq.'O), Gladstone and others ha\'t‘ been in 
considerable use. (c/) 'Hie cylindrical gridiron type. The parallel 
strips are arrangcrei longitudinalJ\’ on the surface of a cylinder; 
e.xample.'- made and in use at the present lime are those of E, 
'Phacher (1881 ) and the Rouleau cakulator. 

In 1815 Dr. fkter M. Koeet ituented his “log-log” slide rule 
lor jierforming the incolution and cwolution ol number-- 'I'hc 
fixed .scale, in.stcad of being dn ideej logarithmicall>', is divided into 
lengths which are pro|)ortion;d to the lo^’anthm of thr l/nionthw 
of the numbers inclualc'd on the scale; the slicling scale is divided 
!c)garilhmtcally. By enqiloying this new method of graduation, the 
value of an\' c.xpression ot the lorm y ma\- be oiitainc-d by lli(> 
same mechanical process as that b\' which yx i.s obt.lined in 
the ordinary .slide rule. Since log (y’,)--~x Icjg y. log Gog 
y')~log xTlog (Jog y). Hence if division 1 on the slider lie 
.set opposite y on the fixed scale-, the- \aluc of y' will be reiicl oil on 
the fixed scale opposite x on the slider. All profilcins sue h a- those 
of compound interest, increase of pojiulation, etc , are solvecj in 
this manner by mere inspection. The lower log-log sc.de c,n the 
stock is numbered 1.002.4 to i.js- and the uiijx'r log-log scale- is 
numbered 1.25 to 10”'. 'Plie log-log stale was reinvc-iitec] anc) 
applied tci the slide rule by Ca})lain J 11 Thomson in I'-iSi, and 
by Prof. John Perry in 1902. In Perry's log-log slide rule (I'l, II, 
fig. 5c ) there are two log-log lines, one above and the other below 
the four .stales of the ordinary lo-in. slide rule. dTie uiiper scale 
reads (left to right) from i.i to 10.000, and the- lower one the 
reverse way from 0.0001 to o.cji, d'hc' scales, v.hu h arc reciprocal 
with each other, are used in cc»njuncLiori with the- P scale on the 
slider. Lieut.-Col. H. (L Dunlop and C, S JaG: on airaiiged the 
log-log lines on a spare slider (PI. II, fig. G') osc-d with the 1 ) 
scale of an ordinary slide rule, 

.Spec ializecJ slide rule- arc- a\-ail.ible for ir,„ny tu-Ms of science, 
engineering and commerce; among such rides .iie those for mer¬ 
chants, electricians, elt-clrical c-nf/ineer.s, radio engineers, surveyors 



CALCULI 


5H 


ftc. In these rules the arrangement of the scales and the indica¬ 
tion of the quantities on them facilitate the solution of the com¬ 
mon problems in the Riven field The most common specialized 
rule is (he cirfular type used by aviators for navigational compu¬ 
tations such as (hose involved in correcting indicated air speed 
for temperature. 

Himafr.KAi’HV,—H. I*. HabbaRC, C<ilculatint> Rnghtex 

bnnt'S (owctlier informal ion from varioiis sources, relating to 
the caU'iilatinK mai bines of ('liarles BattbaRO; R. Mehmke, “Numer- 
isciies Rnhnen,” in Encyklupadtf der Mdlhrmatbchcn Wnsenschaften, 
vol i, part .1; pp. i.os.i i,o6s tf';oo-04); M. d'Oeagne, Le 

Cahill Simfdihc, -rirf ed, toyO'C" R. Cajori, A Hhinry of the Loga¬ 
rithmic Slide Rule, v^ifii tvill bibliofrrapliy from 1(120-if>o<) (lyoti); 
L. Jacoi), I,r Cnlcul Miiattique {((jii), K M. IlorsburKh, Handbook 
of the Kxhibilton at Uir Sapor Tcnentrnary Crlrhratwn (1^14); 
Hulh lin dr la Sndrlr d'Lfu oura^^rturnt pour VIndustrir. Nationalf 
(Scpt.-t>ct. ly.'ol, vol cxr, nf) commemoratinK the centenary of the 
uivention ol tfie 'I'homas dt Colmar (ahulaliny machine, and including 
pajiers liv M. d’0<a)/rie, Baiil 'I'oulon, M, L. Torres y Qutvedo; 
IdhlK/Rrapliie.'. by L Malassi.s. L, f.tmaire and R. Crelel; reprints ol 
irnpuitaiil pajicrs in po'vious numbers (1822 gs) relating to the 
machines of Tfiornas rlc Colmar, Bollee. etc,; illustrated rataloRue of 
the early and modern machine- in the exhibition held in Paris (June 
i02O> in connet fion with the (cnfenary. J. A. V. 'Furck, Origin of 
Modern Calculating Maihines (Chicago, deals more particularly 

with ihi- cvidufion arul development of keyboard adding; machines of 
fhe ('omptorneter and HnrrouRhs (vpes; Iv M HorsbiirRh, ‘'(^a^culat- 
iuR Macfiines,” Clazrhrnuk's Dirtiunurv of Applied Physics (iqiy,): 
K. Marlin, Dir Rechenmasi hinen und ihrr linlsvti klungsgeschichte 
(Pappenlu'im, up's) (all types ol call iiIatiiiR maihines, described in 
order ol date ol int iodui (ion ) ; 1 ). Baxandall, Matliematics I, Calculat¬ 
ing Machines and Instrument \ (il M. Stationery f)ffire, 11)26); a 
cataloKue of the call ulatini? macliines and instruments exhiinted in the ^ 
Science Museum, South Kensinwton, with descriptive and hLsloriral j 
notes and illusi rations; L. j. Cornrie, ‘'thi (he Atiplication of the { 
Rruiisv'icaDiipla Calculating M.nhine to doiihlc Summation with i 
finite Ihfferemes.” Monthly Sidices of the Royal Aslionom. Sor., j 
vol. Ixxxviii (11)28) pp 447 -4';o (IC R ; W. J. Et.) i 

CALCULI or STONES may occur in any hollow organ in j 
which there is stagnation of (he fluid contents together with an ! 
excess of some particular substance in solution: (hey may also ! 
occur in the ducts leading from glands from the same cause (see j 
Plate), The chief places where stones occur are in the urinary 
system and in (he gall Iiiadder. 

Urinary Calculi^—C'alculi may be found in almost any part 
of the urinary system from the collecting tulniles in the kidney 
where they are mi< roscopic in size, to the bladder where they 
are known as s.md. gra\ el or stones, according to size. In the 
kidney lali uli are usu.illy composed of a nti.vlurr of uric arid :tnd 
water, and ocrasitmalK of c.iliium oxalate. There is evidence , 
that minute concretions of these substances may form in the ; 
collecting tubules of (he kidney, and pass down to the renal pelvis 1 
where they beiome the nucleus for the further dejHisit of material j 
to fortn larger stones Numerous small stones may be found in the j 
renal pelvis, or n single large brarnhing calculus may he formed. I 
filling up the entire pedvis of the kidney. A small calculus may j 
pas.s tlowii the ureter into the bladder and there inerf^ase to a j 
considerable size; in passing down (he ureter, it gives rise to renal j 
colic (.o'( t'oiie). If the lalcukrs iK’iomcs irnjiacted, usually at 
fhe upper end of the ureter, the condition knowm as hydrone¬ 
phrosis occurs and this is likely to in* followrd by an infective 
inlliunmatton going on to suppur.ation and ulceration. 

('ahull in the bladder may have (heir origin in fhe kidnev', as 
already stated, or in (he bladder itself; in (he latter case they 
rnav' oCcasionallv form around foreign bodies intnnluced into fhe 
bladder, but in the ma jority of cases this is not so and the exact 
method of formation dr vovn is not yet fully understood, but may 
be due to the (lepo^itio^ of crystals on organic dfhris, or on a 
small focus of organisms The exact nature of the crystalline 
material fonning the stone depends almost entirely upon the 
chemical constituents of the urine in which they are formed. In 
many cases a stone is formed over a period of yetirs. and as the 
urine may alter its character frequently in this time, a stone is 
often composed of lavers vrrv difterenl in colour, chemical com¬ 
position :in(l liardne.ss. ('alculi may grow to a great size without 
causing any '.ymiitoms if sipooth, but as thev are usually angular 
or rough on the .surface, bleeding gener.illv occurs. 

.Sometimes a i ah ulus composed almi>st entirely of one sub¬ 


stance is found, the substances which give rise to such a stone 
lieing uric acid, calcium oxalate, xanlhin, cystin or calcium phos¬ 
phate. More commonly one of these substances forms the nucleus 
of a larger .stone, the outer layers of which may be formed of 
several different substances such as carbonates and phor.phates. 
The nature of calculi varies according to their compo.sition; uric 
acid calculi are hard, smooth and oval or rounded when found 
in the bladder, or moulded to the cavity when found in the renal 
pelvis. Pure calcium oxalate stones are rare, but mixed stones in 
which this substance forms a considerable part are common. 
Such stones are often formed around a nucleus of uric acid or 
urates and are distinguished by their dark hrowm colour and very 
rough, jagged exterior. Further deposition of other substances 
may convert the jagged stone into a .smooth one. Phosphatic 
calculi are formed when the bladder is inflamed and are usually 
rough and often crumble easily. Cystine calculi are very rare; 
when they occur they are rather soft and may reach the size of a 
hen’s egg. Xanthin calculi also are extremely rare, onlv a few 
isolated speeimens having been described in medical literature. 

Tlie effect of a large calculus is obstruction; so long as the 
stone remains loose the obstruction will be intermittent and may 
largely depend upon (he posture of the patient. If the stone be- 
conie.s impacted or large, obstruction will become eompieie. 

Biliary Calculi or Gallstones are formed from the con¬ 
stituents of the bile together with a certain amount of organic 
material, and their formation largely depends upon stagnation of 
bile in the gall bladder. ITieir composition and shape vary in the 
same* manner as urinary calculi, the chief constituents being 
cholesterol, bile fiigments and lime salts. I'here is usually a 
nucleas which is commonly almost pure cholesterol. Occasionally 
a stone i.s composed of almost pure cholesterol and is (]uite clear 
and fxalc yellow in colour; these stones are usually oval and 
.solitary, lying loose in the neck of the gall bladder. More often 
they are covered by a coloured secondary cl(*])osil. The com¬ 
monest typK* by far is the mixed calcium-bilirubin-cholesterol 
stone; lhe.se may occur as single large stones or multiple smaller 
one's numbering many hundreds in a .single ease. Tlie large single 
ones are oval, and the smaller multiple ones facetted. The colour 
v’aries from pure white through yellow and green to lilack. All 
gallstones contain a considerable (juantity of organic matter and 
may contain living bacteria. 

(iallstone.s, either single or niultii>le. may cause no .symptoms 
and are often not discovered during life; on the other hand they 
may give rise to .serious effects, fiarlly mechanical and partlv in- 
llammatorv' in character. The inflammatorv effeits cause iii- 
tlammation of the gall bladder or choha ystitis, A large stone 
may become hn|x»c'ted in (he neck or the duct of the gall bladder 
and cau.se great distension, a smaller gallstone may jiass out of 
the gall bladder and l>ecome impacted lower down the common 
bile duct giving rise to biliary colic and jaundice. In more chronic 
cases witfi a suhsc'quent acute inflammation, a g;illstotic may 
ulcerate through either into the peritoneal cavity or into some 
Viortion of the gut. In the former case, j'erilonitis will set in, 
and in (he latter the stone may In* stnall enough to pass right 
through (he bowel c^r may become impacted and give rise to acute 
intestinal obstruction, nds may also Ik* the result when the 
stone jxisses down (he duct from the gall bladder into the gut. 
SubseqiR*nt to fiassage of a gallstone through the common bile 
duct or coincident with (he presence of a gallstone in (he gall 
blndfler. localized carcinoma may devTlop. 

Pancreatic Calcxili are rare. They form in the pancreatic duct 
and are composed mainly of calcium carhcMiate and phos]ihate: 
they are usually small in size and may be numerous. In shafae 
they are rounded or oval, and in coloui whitish. If they l>e- 
come impacted in the duct obstruction will follow and bacteria 
may gain a foothold and set up an acute inflammation. When 
some pancreatic juice can escape, the duct becomes distended. 

Salirary Calculi may occur in the ducts of the salivarv' glands, 
probably from \he depositions of salts on inspi-^sated mucus. 
Iliey are uncommon, but when they occur they are rough, ir¬ 
regular and white: thev* consist chiefly of calcium phosphate and 
cnrlxMiafc. I'hey may occlude the duct ]);iit?a!ly or completely. 
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causing inflammation and dilatation of the duct and atrophy of 
the gland. Dentists refer to tartar on teeth as salivary calculus. 

Intestinal Calculi always have a nucleus of some indigest¬ 
ible material; in countries where oatmeal i.s largely eaten they are 
not infrequent. They may cause little or no sN-mptoms, but if 
large may cause intestinal oh.struction. In animals such as the 
horse and cow they are of relatively common occurrence and 
may attain to many prounds in weight; they occur chiefly in the 
'-tomach and have a nucleus of hair. Another type of concretion 
touad in the intestine is called Intestinal Sand and is probably 
formed in the upper jxirt of the large intestine. 

Preputial Calculi are sometimes formed by the deposition 
t)f urinary salts upon the accumulated smegma under a prepuce 
that cannot be retracted. 

Prostatic Calculi occur chiefly in the lateral lobes by the 
deposition of salt.s on the normal corpora amylacea. They may 
reach a considerable size and obstruct the outllow of urine. 

Nasal Calculi or Rhinoliths occur around nasal secretion.s 
or blood clots, but most frecpuently around foreign bodies intro¬ 
duced into the nasal cavities; they contain a considerable amount 
ot organic matter. 

Mammary Calculi are sometimes formed in the Iactifen)U;t 
dints of the breast cau.dng a similar condition in the gland to 
.^.ilivary calculi. 

Lung Calculi are oi casionally fouml in the bronchi. 'J'hey 
may be formed in the same manner as calculi in other site.s, or as 
the result of a piece of calcified lung ti.ssue becoming separated 
through suppuration. If the obstruction be complete, collapse of 
that portion of the lung behind the obstruction f()llc.>ws; if incom- 
jilete till' ri'sult is bronchiectasis. 

Uterine Calculi or Womb Stones sometimes occur, usually 
;i'- the result of calcareous degeneration of a tumour; ocra.sionally 
a foc'tus may die in ulcro .and later become t'n(a[)suled and calci- 
hed, forming a large calcified mass in the cavity of the uterus 
known as a lithojiaedion, 

A considerable amount of work of different kinds has been done 
on calculi, ccipeciallN’ the lomnioner ones. Their chemical com* 
position is known modcTateh- accurately ; gallstones, as has been 
staled, mav be formed round a nuc leus of orgatii.sms, and if these 
belong to the typhoid group, the slone.s may be a source of danger 
by starling an ei»idemic of typhoid fever at a later date. Certain 
gallstones from cases of cancer of the gall bladder have been 
found to contain minute traces of radioactive substances. In 


many of the modem scientific: theories 

Dwivative.- If y is a .single valued function o 
the derivative of y with rc'spect to ,v is deiined to lu 


This quantity is frequently wriricMi dy ^dx~ hm^y Ax where .v 

is an arbitrary increment of .v and Av— f{.\ f A.Y)-/'(.rV This 
particular limit, the- derivative, has many uses, rspecially in pn»b 
lems involving the determination of tangents to nirvt's. problems 
involving the c'cmcepts of niaxitna and whiitna, and problems in¬ 
volving instantanc'ous rates of change'. Though mathematicians 
usually like to think of a derivative as an abstract limit, its 
significance is best understood by considering its roU' in various 
prolilcins. 

Tangents. —The concejit of derivalivi' is perhaps bt'st brought 
out by considering the construction of a tangent to a curve. 
.Assuming some- familiarity on thi' part of the rc-ader with llu' 
graphing of curves, we will show the construction of a tangent 
-—_ -- curve whose ec]uatioii is 

1 / r-* at the point (.',4). 'The 

1 curvi- is a parabola (fig. i). 

\ Let Q be any point on the pa- 

\ / rabeda, distinct from fin- point 

\ /L i'’(2,4). Lc't /Mk' joined to () by 

\ p jr 1 h a St raight line, Wc; shall tail the 

-- line PQ a secant. Now, lei the 

--- jioinl come closer and closi'r to 

Fig. i-Tangents without attaining /'. As () 

ajiproachc's /', the secatil will rotate about I\ and will tend 
towards coincidence with a line' through P which (ouches the 
jiarabola at P without cutting across the parabola. 'This line 
will bc' c:alled the tangent to the parabola at P. 

'The tangent at P can certainly be constructed if the angle 
which it makes with (he .V-a.xis is known. We shall call the angle 
between a line and thi' .V axis the indination of the line. In 
what follows immediately, (he inelinalion of the tangent will 
be found from the fact that, as the secant approaches (he tangent, 
(he iiK liiiation of the secant approaches (hat of the langetil, < )ne 
point <l<'S(.rves special i-mpliasis. Wi- have not .said th.'il if <J 
conie.s into coiiu ideiice with /’, the secant becomes a (aiigeni 
rnle>,>, (> is (listiiHt from /', we do m.)! ha\'e two points ihroiigli 


some cases both gallstones and urinary calculi will a<l upon a ! which to draw a line. Ml that has been saiiJ is that, a^ 

l»liolographie plate in the dark; this action is brdieved to b<‘ due j (loser and (loser to /', the im liiialion of the secant ((mu' (loser 

lo the action of lyvdrogcTi peroxide produced from turpincs, or j and rioter to t hat of (he tang(‘nl. 'This fact suflices for I he dele/' 
to minute traces of ammonia. 'The effect can be produced either 1 minati(»n of the slope of the tangent. 

al room temperature or at at the latter temp('ral ure a' by tin .■./e/'c ol a line is meant 1 he I rigonomet rie tangent of I he 

lew hours may suffice. (l\ L.-IL) j imlinatioii of the lim*. f)l)viouslv, the -.lope of the secant P(> 

CALCULUS, ABSOLUTE DIFFERENTIAL: .vc( i has 1, •r limit, as (7 ajijcroaehes the slope of the tangent at /’ 

1LNSOR Analysis. | VVe shall first seek to make iilaiisible, bv arilhmelif rah nia 

CALCULUS, BARYCENTRIC: see liARYCENTkiC Cal* | tioiis, that th(‘ slojK* of (he S("canl lernis towani a limit as (> a]) 

‘ I LL'S. proathe-- P. Later, a rigorous treatment of the icrofdem will be 

CALCULUS, DIFFERENTIAL AND INTEGRAL. . giv, n 

('alculus differs from elementary algebra and geometry in that ' If P^f and O.lf are [leriandicular to each other Oig i>, tin 
a new operation is introduced. In algebra, the operation.s of slope of P{> d 

addition, subtraction, multijflicaliou and division, raising to ()\f 

jtow(’rs and extractions of roots arc (he ordy ones which are p[/ 

generally used. Calculus essentially difTers from these .subjects 

in that it stresses another operatitm, that of taking a limit. Suppose that is the point As /’is the [xnnl Pi/ 

I’arficular examjiles of this operation (ucur in plane geonictry, will be 3 — 2 = 1 and {)Af will be (4 — 4 'I'hcn the slope u) /Vt, 

when oru' considers the area (tf a circle as the limit of the areas according to fr) above, will Ik* 5. I.et () be the |>oiiii 's', ysL 
of regular inscribed pol}'g()ns of .in sides as the number of sides Then PKT^o.y, and (fAf —2.2c;. that /’(> will hav for slojic 
increased without l.)ound; when one determines an expre.s.si()n 2.2s/o-5 “4-.5- If (2. i, 4.41) 1 he slope will be | t ft is thus 
for the perimeter of a circle or for the volume of a .sphere. In a reasonable conjecture that, as aj)pr(»arl)es tla lope of /^(J 

algebra this operation is usr'd when one .seeks the value of a re- aj>proach(‘S .1 as a limit, and that the slope o) lie la'igent at /' 

peating decimal; while in plane analytic geometry, this concept is4. We will now give rigorous pptof t hat iheslopeMi the tangent 
is used in the discussion of tangents to curves, at /' is 4. We shall, for the sake of geiu ralitx, 'l(al wdlh any 

In calculus, two limits are of e.special importance; one, tlie point (.v,y) on the jiarabola, rather than with the sfK-cial [Kiiiit 

derivative of a function, the other, the definite integral. Both of (2.4). 

these concepts have a wide variety of apiflicalions and interpreta- L('t /' have the c(»-or(!inat(*s f.r,v). Let {> be any point on tlie 

lions and their u:ic has been very significant in (he development of [)arabola distinct from /'. W’e shall rcprc ciit the measures (jf 
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r\l arxl n\l liv 111. 

t)f H' il i( . <1 I lull A.*, 
^tall(l lor t iir (.if.'lu 


rili.il'' anfl Av rt'SjM'Ctivcly. It should 
ll^tiUll I , i^ a iiirjc sytnlx*!, and dot;s not 

I luo rjuaniitu ', A and j , tin- symbol A 

II The (o ordifiali s of (> u'ill hr .r bA.i 
o| /V; will l.c 


< hir [.rol'lcni i,. (o dctcrn 
approaclii ■. /.cro. 

As A I approaclic . /.-ri 
aj.proai in s /a ro l ln -, 
iluotii-n| oi Av l.y A V IS 
a bo vr, vvlicn A ». n as o. i 


liMiil of (hi- ra(io Ay/A.i as Ar 


/< ro, thal i-., as U approai in s /\ Ay aUo 
lii , oi (ovirsi, dors not nuan liial tin- 
IS .iiudl I'or mdantr, in our <aU ulal ions 
o.i a lid A V a a--o tt,Ay Ai v^a.s4.^. Asa 


niatlrr ol laii, alirn Ax ami Ay arc boili '>inall, Ay Av is v.-ry 
I lose p) (hr ,lo|)r of tin taiiin tit at /’, vvhii h slopr nerd not br 
a small ninnbrr 77 /. (inilainni in Ihi Uisi frit' lints is the 

(tnlinl nit a nf Un- dijliniithil (tihnhis. \Vr proircd to drtcrminr 
tlirliinit of A A.i a approai lies/'. As O lirs on the parabola, 
tin- offlinalr of ri|ual.-, lln- squarr of ii--, absrissa, that is, 

V i-Av -.:(,i f A.I )‘ 

or \' f Av r 1 .’V • Ax-f (A.I)’’. f’) 

N’ou', as P has the i o ordiiiatrs (i . v), and as /’ lies on (he 
parabola, \vr havr v i" I sinj; I hi-- tail in (.-), \vr tind thal 

A V ■ VI • A.I 1 (A V (p) 


\\r now bi in^ i loser and i loser to /’, i hiis making A r smaller and 
smaller. It is plain, trom ( |), that A\ Ai eomes (loser and closer 


Fig 2—Derivative 
the tangent must be identical 


V\’e lia\’e I luis soh'ed our [iroblem 1 he tanyenl at any point P 
on t he parabola has, lor slope, I w in the abscissa of P. ()f course, 
this fait permits the immediate i oust nut ion of the laiiKent at 
an\ point When i the slope of the (aiiKcnl is 4. 'I’liis is 

the result ina.lr reasonable above __ 

b)' arithmetic lalculation. It __ 

should be appreciated that ne ^- 

have secured an evaci, and not p-'1/ 

an approMinalr solution of the Aj 

tanj^ent in-oblem. .\s {) ap 

proaihes /’. the slope of the 

secant approailn-s the slope ol _ !__..J_ 

thelaiiL'ent, Hut w e hase shown ^-- 

1 , , , . ,1 , Fig 2—Derivative 

that the slope o| the seiant ap¬ 
proaches I leiice t he shipe of the tangent must be identical 

with ..M. 

Computation of Derivatives. —'Flic solution of the tangent 
prohlem for the paral.ola has prci>arid the way for the intro¬ 
duction of the concept ol derivative Let y- t(x) be any func 
tion of X. Let llic function be y:raphed as in li); 2. We choose 
any value for x. and keep this value fixed durm>; the discussion. 
'To this ti.xed value of v corresponds a fixeil value ol y. 'I'his gives 
a ii.xed point P, 011 the graidi, of eo oniinutes ( v. yV We take 
iiow an>- point on the graph, distinct from of co-ordinates 
( \ d Av, V i Av). .As aiiproaches /’, the ratio Ay A.r will, for 
the functions coinmoiilv nu t in mathematics, a[)proach a detinite 
limit, the slope of the tangent to the gra[)h at P. 

riu' limit ot A\ A.v is called the dtrivntivt: of f{ v) for the chosen 
value of i. riuis the derivative i-i nothing more than the slope 
of the tangent to ilu- graph. We re[)resenl the ih-rivative ol the 
function y - f(s \ loi an> \ahie t»f x, hy the symbol 


Thus, when y-=^.v-, 


.\s to each value of .r there correspxinds a definite value of dy dix, 
the derivative is a function of x. 

It cannot be emjihasized loo strongly that dy dx is tml a 
(|Uotient. ft is a nurnher which is apfiroached by a certain 
(luotient, namely, Ay A.r. d'he symliols dy and dx, as we are 
using them above, have no meaning b>’ themselves. 'I'he entire 
symbol dyidx refjresents, very ex/iressively, the limit of Ay A.r. 
It is true that, in one of the rha])lers of the calculus, “difTcren- 
tials" are defined, for which the symbols dv and dx are used. 
Hut the ‘’differential” symbols are i-ntirily distinct from the d\ 
and ds Used hen-. 

, 'I'hi- process of hiulmg the derivative ol a functimT is caWed 

* (iiIfrrrntintioii. Wc have shown above how to differentiate .vh 

I In treatise" on the cab ulus, it is shown how to differentiate all 
types of e.\|)rcssions. 

It has been said above that the quotient Ay ,A.v ajiproaches a 
limit for “the functions commonly met in mathematics.” 'I hcrc 
, exist functions, with more or less complicated definitions, for 
which no derivatives exist, f or such functions, as A.v aj.jiroat lies 
: zero, the ipiotienf Ay.Av either becomes infinite or oscillates 
: witliout approacliing a limit, i'he siiliject of functions which are 
^vilhout their derivatives forms 

a chapter in the theory of tunc- P _ ~ 

lions (c/.v.). Lxteiisions of the C.___ 

concept of derivative can he \ / 

made lo functions which depend \ _ / 

on several variahles, and corre 

• sponding ap|>lications to proh- \ it / 

: leins involving surtaces, maxima \ / 

. and minima of func t ions depend -_ 

mg on several variahles, and Fig 3—Rates 

, rates of change. 

: Rates. —With 1 he help of a prohlem mentioned above, we sliall 

! MOW proceed to develof) the concept of instantaneous rate ot 
. eliaiige ot a quant it \’ varying with the time. Let water he in- 
: troduced info an inverted liollow cone (fig. ) at the uniform 
rate of 1 cu. ft. ;sec. 

Let y he the de|ith ot fhi‘ water in the cone, measured in feet, 
after the wati-r has been llowing in tor / .seconds. Then y is a func 
tion of /. To make this situation concrete, suppose lliat the angle 
between the extreme elements of the cone, 0.1 and Dli, is oo"". 
rhi-n the radius of the upper surface of the water will always he 
equal to y. Hence the v'olume of water in the cone at any instant 
is iv • Try-- .^^v-'cu. feet. Hut, in / seconds, I cubic feet of water 
; have entered the tank Hence 


What we shall do, according to the central principle of thi 
theory of rates, is to use dv dl lor the rate of cfuuige of y. That 
IS, the speed with which the level rises at any instant / (/ see 
j onds after the water begins to Ilow in) will l.u- taken as the 
I derivative of y at that instant. To justif\ this principle, let us 
j consider any fixed instant /, and the dejith at that instant, 
i At any later instant, /-f A/, the dejith will have been itureased 
; by an amount Ay. Roughly si>eakiug, one might say that, during 
I the lime A/, y has increased at the “axi-rage rate” of Ay A/ 
i ft |»er sec., but we have no inherent notion of “average rate.” 
i What we are doing is to create a meaning for that term. A 
' quantity y, increasing for A/ sec. at a uniform rate of Ay A/ ft, 
per sec. would increase Ay ft. That is why it is natural to take 
j Ay A/ as an "average” in our case. Furthe-more, if A/ is a ver\ 

I small period of tim*', the le\el of the water would appear to an 
; observer lo be rising practically uniformly, and practically at the 
I rate Ay A/, during the time A/. 

j because Ay,A/ can be used as an average speed for the period 
i A/, and because Ay A/ apjiroaches dy dl as A/ apiuoaches zero, 
j we define the inskintant'ous raff of clmngr of y, at any instant /, 

; to be dy;dt. Thus the instantaneous rate of change is primarilv 
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a mathematical notion. 

Although the notion of instantaneous rate of change is a math¬ 
ematical one, it is of the greatest utility in the applied sciences, 
f'or when a problem of applied science is to be subjected to 
mathematical analysis, what is done, etTectively, is to replace 
thi- problem by an ideal mathematical problem, formulated in 
terms of the pure mathematician’s concepts. To find dyjdt in the 
|)roblem of the cone, let a represent (j Vjb Then 
y-- ot'\ 

that 

y+Ay-u^/TA/)'. 

Thus 

Ay (/-fA/V'-/i 
A/"'" A/ 

(/-fA/)'-/' 

(/-fA/)-/ 

(/ 

""(/--HA/)H(/+A/)' 7 H^*- 

The last step i^ juslilH'd by the equation 
u—v- (//' —r') • (/C'-f// 

\\ !ii( !) eaii be x-eril’u'i! l)y imill iplieation. As A/a|)proaches zero, 
/ f A/ ai)i)roaches /, so that Ay A/ approaches 

(7 

.S/’’ 

\'liieh, then, is dy dl. l or in- 
taiiee, when / is S st-c., the le\-el 
e rising at <i /'12 -- 0.08 ft. per see 
011 ( 1 . 

Maxima and Minima. —Con- 

.,(Jer a function y-/(.\) which 
iui'' a (liTivaf i\’e for vvi-ry .v ftig, 

II. .\( a point such as A, at 
^^hich tfi(‘ function is a ina.xi 
nuini, or at a iioinl sucfi as B, 
where tlie function is a minimum, lie- tangent 1-. Iiori/.oiital. the 
•lojK' (if t lu' tangent is zero. 

I'o give rigorous prool df this fact, lei tli(“ abscis.sa of ,| be </, 
and suppose lliat ily dx is not zero for .» - (/. I'o li.'c our ideas, let 
'o. suppose that d\yd.\ i-^ positive at a. When A.r is small, Ay/A.c 
I ’ \ery nearly ef|ual to dy .dx. Iletuay for a small A.v, Ay .A.v is 
po>iii\'i.', like dy 'dx. Then, if Sx is ronall ami po-^itive. Ay must 
be positive, for, it Ay were z.ero or negative. Ay-A.v would be zero 
or negative, lienee a point on the graph somewhat to the right 
I'f .1 must have a greater ordinate than .1, so that y cannot he a 
maximum for.v--</. 'I’his absurdit y shows t hat f/y n/.v - o for ,v-- 
I'.xnmfd(\ Suppose that we have a square sheet of tin, 0 in. 
on each side, iliat we cut a s(|uare of side x out of each cornel, 
and fold up the ^ides so as to form an ojam l)ox. 'bhe altitude of 
the laix will lie .v, and its base will be a sfjuare of side 6—21. 
I'he volume of the box. call it y, will b«- 

\’ .\ ( 0—2 v)-- .j c'..•4.1- 1 

\\ e Imd t he t dv 

- -ud' -.pSv + qn. 

ax 

so that, for a maximum, 

1 v.v'-' —.48.1 -f-^b -- o. 

1 his eciuation has the n.iots i and 3; that i*^, if there is an .r 
for which y is a maximum, .v is either i or 3. I''r<»t)i the nature of 
the problem, it i- evident that some x makes the volume a 
maximum. C'eriainlv 3 is an im|>ossible value for x. Hence, 
lor x-~- I, we gi-t a b<»\ of maximum volume. 

Integral Calculus: Anti-Derivatives. —There are two basic 
problems with 
llu-se is the problem < 
i', gieen a function. 


function as its derivative. 'I'he other problem is the concept of 
a definite integral as a limit of a sum. If one function is the 
derivative of a second function, the second function is c-alled an 
of (he first, h'or instance, .v- is an integral of .m W'e 
say an integral, rather than the- integral, because .w has an in¬ 
finite number of integrals. 'Fhe functions ' f .1-— 10, in short, 
all functions with c a constant, arc- integrals of .w. 'I'his 

is because the derivative of a constant is zero for every .1. 
If I'\x) is an integral of J\x), we write 

/•'(A-)-//l.v)(/.V. 

(We shall explain bedow the origin of thi> ratlu r peculiar s> m 
holism.) riius, 

S 2x dx~x^A-f, where < is any constant. 

The fundamental question arises as to whether all integrals 
of a function are found by adding constants to any particular 
integral, 'bhe rc-ply is affirmative. 'I'he only integrals of ;.v, 
for instance, are the functions with < a constant. To 

give a geometric’ proof of this fact, Ic-t us obser\'c; tliat if /’(.v) 

; has 2X f»*r derivative, then the function JAx) ~x^ has a derivative 
I which is c-ver>'where z<‘ro. Now only a constant can have a 
! derivative which is zero for every .v, for if a func tion is mU a 
: constant, its graph must have points at which the tangent is not 
horizontal. Thus, /‘(r)--.v*--<, with 1 constant, so that. 

I'(.A - •v'-' + c. 

I'he process of finding tlm integral of a function is tailed 
iiitiyration. While the determination of the derivative of a 
function is a perfectly straightforward procedure, for which 
dc'finitc* rules exist, there is no gencual method for fin<ling the 
intc'gral of a mathematical c'xpression. 'I’rcalises on the calculus 
give rules for intc*grating large clas.ses of functions. When the.se 
rules fail, more powerful methods can be used whic h do not give 
an expression f<»r the integral, but which permit the value of the 
integral to be- calculated for an>’ value of .\ in which one mav 
be intt.’restcd. 'I'o find a formula for the distance through which 
a body falls in a given time, under tlie inlluemc of gra\il\’, iel 
a body, initially at rest, be allowed to fall, if y is llu’ acceleration 


of grav ity (3 

j ft.;scc.'), 

the body will, in / seconds. 

acfjuiie a 

spcecj oi y/ It, 

pci sec (iiicl. 

i.et v bc'the ilislance iiirough 

which 1 he 

bod\ tails in 

/ seconds. 

riien 




(/V 






so (hat 


' -- f Kl 'll- 


riue. 




I'o <|etermin( 

the ( OII-.I 

Ml c, we obseiw'c (h.at .v - (,> v 

.’hen / 

rhci. 


0 


so ( hut ( 0. 

lleiKc , .V - 

^-ig' lor every /. 



'Fhis problem of integrali(tn is one of those* wlmli give rio' to 
the theory of dilTeretitiai ( filiations (srr Difi kkkm iai I.qi a 
TIONS), anfl c'xtcnsions of ihi-. ccnicf'pt have been made for hinc 
tion.'- of several variables. 

Integral Calculus: Definite Integrals.-Tlie niln r iinpor 
tant limit occurring in the calculus is the deliiiite inlegral. tin 
; limit oi a -um. 'i'his concept is important since main’ (|uantit ic'' 
such a-- area-, and arc leiiglhs can be a|)proxinialed by winn ob¬ 
tained bv diviiling the given f|uanlit>' into small parts and ap 
proximaling each part. 'I'he definite integral enables one to take 
the limits of such sums and leads to accurate imtead of a|)proxi- 

mute results. The symbol /(xidv, is reafi the d( linitc intcfgral 
I of ((\ )dx from a to where originally the symltol I , a mefliaeval 

■ fands for xittnma ( -urn). It may hr detiiu d as fctllows; 
'o\) be a single valued function of .r, will d< fim <1 at each point 
on the interv’al f’hoose j/oinis i, on the interval such 

that .1,,-./, < x\' y-' ■■■ ^ i's Lei A r, ly-a, 1 Uhoo.se 



vhieh the inlegral calculus is ronrerm-fl; one of 
(f Ji/iding integral-; or anti clerivafives; that 
find aiiotlur function which has (he first 


.S’, 

let 
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(li HitJTvul Axi a point /,. r'c>rin th»* sum 
-V„ /UjjAr, f/(,/j)A.T 24 - ••• ' 


+/(/n)Air„. 


'i'hc liiiiil o( tills sum, as tiic maximum A.t, a{»proach(;s /a'TO 
(and (orrc.ipomlm^ly llu- nurnli<;r of '-uljfjivi'.ions increases with¬ 
out hoiiful), is di'lim-fl to he tiic drftnile intf}^ral f(x)dx\ if it 

exist:-. It can Im- shown that tiii; inleyral exists if/i,sa continuous 
iumlioii for If (i(\) i'. a function vvliose derivative 

IS ((vi, then it can he shown that )rLr - (Hh) —(ria). d'his 

last |)roperfy enahlcs om- to evalualr many flefinite inteffrals. 
If su( fi fumtioii <1 doc-, not rxi- l, or is not readily f>htainahle, 
nietfiods of approximal my the value (d tiie int«‘yral are known. 

< )ne of tile ii;o s of <lelinili’ i/itf yrais is (fiat of finding areas 
hounded hv certain ( nrve l-’or cxamplt', (ousider th(‘ problem 
of ficli rmiriiny tin an a hournled 
liy a (iirve vvhos<' i-finafion is 

V " /oi j ami t he lines ,v u, .r . 

V - o. (See iiy ry, Asindiiated 

ill the last definition. stil»divir|e j 

tin- interval from r' a to v f' » / 

into n parts Draw the lines \ / 

V - 1 and v c Lhoose on \ yt 

the interval a point and draw \ ^.ty f. 

the line i' L. 'That part of the \ 

dc-'irid area VN'hii li lies lietwceii \ / 

the lines ,r .v* ^ and i -■ it is / 

.1 HPI'l’d, whii li can he appro.x __ _' | a. g_ 

imafcd hv rectanyde ® \ ^ 

The area of I his rcctanylc IV f. ID ’k \ 

( tfi) ■f(Jt,)AYi, Similnrl>' for 5 —Area 

earli suhinler\al. approximations to the actual area over this 
iihiiiterval can lie made hv rectanylcs, The sum of the areas of 
the teifanyho. is 


v„ ■ ^ 


New'ton and Leibniz, working independently of each other, dur¬ 
ing the latter half of the 17th century, defined the concepts of 
derivatives and integrals, Leibniz used the notation dyjdx for 
the derivative, and also intnxluced the integration symbol. 

Since 1700 there have been many developments in mathe¬ 
matics which are dependent on the calculus. That portion of 
mathematics called Analysis includes only topics which depend 
on calculus. Included in this category are differential and in¬ 
tegral efjuatio/is, theory of functions of real and complex vari 
aides, algi-braic and elliptic functions. Use is made of this (lower 
j ful fool in geometry (.see Diffkkk.vtiai. (iF.o.vir/r rv) and in nurn- 
I ber theory. 

1 In the development of modern |)hv.'-ics. the coneeiits de 
i velo(ied in the calcailus and its iiumeroiiv extensions are ron- 
I tinuallv utilizisl. .\s other sciences are (uil on a more mathe- 
• matical basis, more u.^es are found for llu- calculus. See Dif 
i FKHKM'IAI l-iptiATJOVS; Fc XC J 1 ON S ; Si.RlI.S. 

j hiiiMouKAiuisStatulurd college texts on this suhjeel include, 
i .Arnold Dresden, hilrcdiu ii<>n to the Coleidus; W. A. Cjranville. P. E. 

! Smith and W R. Lonedev. EUmenls of the Itifleyentiol ami Integral 
: Citlrtilu\; (■ E. Love, PifJerenlial ami hiUyral L'aUnlus 
! Hof)ks w!ii< ti an* .slightly more advanced arc W F O-^good, Aii- 
! Vtimrd ( alcuhn; K. (joursal (dans, hv' K. R Iledriik). .1 Cmirsr in 
i MiillirtnalK 111 Amilysis, col, i; W, IL Eite, Advanced Caliuhi'^. 
j Kelerences to hooks on related topics, siicli as difterential equafions 
; or luiution theorv niav he found under the ap(iropria!e article. 

I (J F. Ri.; R. G, Sr l 

I CALCULUS OF DIFFERENCES. (’riTEORY OF FtMTi; 

i I)iFFFKi.\( FS >, (hat hrani h of mathernai its which deals with the 
; successive dilTerenees of the terms of a secjuciiee of iiumhers 
I 1. Purposes. — .A mimher of imjiortant jirohlenis an-dealt with 
i in this subject. .Among them the following ma\' he mentioned: 
j {].) Sutnntiilion. .A sefjuc-iiee being at hand, the problem in this 
' case is to lind a formula from which the siini <.f anv s]leciric-d 
. number of tls consecut ive terms ma\’ he obtained The elenumtary 
! exiM'dietit of actually adding the terms may he iiiforn'enient. \t 
' all evcMifs result<t .so oiitainecl Rv eay of 

j illustration, consider the se((ueru'c 

' ,L .S, 7. d, • • • f I) 


\s the number of uihiiilervals increases, the length of each such 
interval d<-crcasing. the ajiproximations become more nearly 
( qua! to the area. The limit of smh a .sum is the actual area, 

and ecpials J{\ )d\. 

II v' and <1 I, the area hounded by the parabola 

and I luce s( raii.tht lines is, | . I'V/v No\\(/(.\l .v', .•( is a func- 

hmi whose- d(ii\ali\. is \'. Ileiucy -I ' .I'n/.i -- (/I ( ) — i) 

‘ A 7 d 

Mans’ ol hc-r ijuantil k-s sm h as h-ngi h of arc of a c cir\<-, volumes 
m solids with known ciii'.s se((ions, centroids, and monumt.s of 
inertia can hi- com|)Uled h\- drlinite integrals. In each ease-, tlu- 
tigure- Is 'ulidisided into (laris. aji[)ro.\imations of the 

dt- ifed e|iiantil\' arc suilahly made- and the- c-orresjMinding limit 
l.ike-ii, riu.s juoeeilure hails |o ae'e urate' results Fxlensions ot 
tills coiice(»( tif a eielinile- integral ineiv he,- made for lunclions of 
Mweral variahle-s and haw a wide variety of ai)(diiations in 
matheniatic.s and the a(>(ilie'el senema'S. 

History. - The' methods usicl hv the Greeks for determining ! 
the- area of a lirele and ot a sc-gmeiit of a jianilHila, and the' vol- j 
umes e»f the e-\liiidi‘r, coin,' ami s|)he re, were', to the extent that 
tlu-N involveel tiiieliiig the limits ot sums, akin to the' inethe'd i*f 
inti-graliou hurmg th»- first halt of the 17th eentury, nietlunjs 
of more or less limited se-o|n- began to aj'jM'ar among inatlie 
malic iae.s for construe hug tange nts, dt-tenmning maxima ami 
minima, and limling are-.i:-. and volume’s. In (larticular. Fermat. 
I’ascal, Kohe rval. Ite searfe s, Huygens and others di.scussed way.s 
o! drawing tangents to (lariicuhir curves, ami tmding areas 
hiMimlL-d h\- certain s()(ua! c urve." hhie h problem was consid 
I'l-ed liy it t'lf and fe w ge in ral ruU.s were de-velo|e<'el, hut the 
e-esi'Mtial idea-- ol the- derivative and dc't'mite- integral were- he 
(tinning to he t.'rnuilalcd With tin- matheinatual lu-rita.ge-. 


The' sum of >; terms of this seeiiK'nre will he found below to Ix' 
given l)v the' formula tr Thus, for instance', w'ithouf any elc 
me-ntary addition, the sum of the first i 17 te-rms is i 1 7^ namely 
I ,y(»S(,. 

tii ) ( unr If the le'rms of a give'ii sequence are' the' 

value's which some' continuous function ft v,i takes on at slice ife 
values of r, it may he' ri'iquire-d to liml, e'.vactly or approximately, 
the' formula for/(.vL \s an instanc’e', considcT the- scep.iene'e' 

o, (1, I .'o, 30, • • • i .y 

whose- terms are' respe-itiv-elv the valiu-s v'-hie'h a e'e-rtai'i fum lion 
f.;) takc.s on when .1 ■ 3, 5, (i, 7, - • • I’rom this it m:iy 

he- di-duceei, as is shown lielow, thal the- /’(.v! in ejue-slion i.s tlii- 
funetioii — vv F.v-, 

iiii.l Inierpitlatum. If. as in the- (ire-eeding la'.e, the te.-.'-ins of a 
se-queiu'e' are, the value's of a c'emtinuoiis tune 1 Kill at s[jee'itie'd 
values of the variahie-, it mav’ he re-(|uire-ei to insert into this 
seeiuem-c' otluT te-rms. iiilerme'diate to tho.se given, in a manne r 
vvhieh Is eoiisistctit with those alreadv at hand. As an instaiiee-, 
lonsider the' se'e|iu'nce of numhcTS 

.ocxxio, .00.331, - 1 ^- 3 -, ■v<b,(7, ••• , (3) 

vviiicli are the' value's of log .v(to the lias,- ico re'sjH-ctive'Iy for 
1 - i.oo, I us. I .'(\ I ^o. i -JO, • ■ • . \\ hat value is to he assigneel 
on this basis to log i .03 ■f 

Notation, —(.'e-rtain matti'rs f>f con vent i'ma! notation and 
arrangement underlie all (iroees.ses of thi.- calculus, and an- r<'- 
ejuisite' t(' the expression of the fundamental relations l»etvvt-e-n 
S('(]ue'ne'e terms and their difTereme". \ brief consideration of 
these is.gherc'fore, an imlis(H'nsahle [Ue liminary. 

If a serpiencc which is at hand has a first term, it is customary 
to designate' ihi.s term by the- .symbol u^. The consee tjtive'ly 
succe-efling terms are then denoteel in the order of their succes 
sion by lii, U:, 113, ■ ■ ■ . Tf the' se'quenee is one which has no 
first term, the symbol may he useel to de'signate an>’ chosen 
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one of the l(“rnis. The t<‘rms which follow it may then he <lt^ 
noted consecutively by mi, i<u n-j, • • , while the term preceding 

;/o may be denoted b\' /f r. that [tn'cedirip // , by etc. In 
any case the seynienl of (n-f i) terms of a setiiience from the 
term Ut on is indicated by 

lU, Hk . 1. • • • , 1, (4) 

From this succession of terms a new successi»ui or sequence, | 
namel\' j 

, I'l. i), I 

ma\' be forim-d. In the order ^tivefi, the terms t*f this se(iiience j 
are more briellc' detioted !»>• the symbols j 

A/t;, A^a 11, A//A4J, ■ ■ , A/o,.. 1. (5) J 

and are designated respectively as the first difft^renre of Uk, the i 
first difference tif /Pl|, of ha^j, etc. I'hus, with any imlt'X r 1 

A.'n — i(, , \ — II,. (b) i 

The se(iuence of which (5) is a segment is referred to as the se- | 
ciuence of tirst diflerences. ! 

The process whert*by the se<]uence (4) is made to yield tl)e j 
se(iuence (s) may now in turn be applied to the latter. 'I'he [ 
.se(|Uence thu.s (generated is written as 1 


// 


Taiu i ll. 

A/^ Abf A‘a 


Ah/ 


~<>4 

.57 

10 

-S 

— I 

I 

o 


10 


~ iS 


f) 


o 

0 


b 

b 

b 

b 

b 


o 

o 

o 

o 


A'b(;, Ahp,i, A*ua,', ■■■ , A‘h/A.i, 1*, (7) 

the terms of it beinq jt;ivA'n b)- tlie formula 

A'-’.7,-• A/o , 1 --A//,. (8) 

J'his is calletl the sn/iiriKf of snoud ihjicrnuc.s. In i)recisely the 
same manner the process ma_v be re.a{)ptie<l any number of 
times, l or an\’ iiosili\-e integer p> the />tli diffcrem.c of is 
thus .yiven by tlu' formula 

A''», - A'' ';n4i-A'' hfr. fg) 

If for anv' sAnpiencc the (iith'rences of some jxirticular order are 


the same for all terms, the differenci-s <4 higher orders than this 

arc all /a ro. 'I’his v 

ill be evident at once 

from the formula (cj). 

"Idle niteiTclat ion 

betvc een t lu' tA-rmsaiul liie various differences 

of a sefjijence are 

customarily and convenieiifiy di.spJayed in 

tabular form in flu 

manner of Table 1 . 



d'Aiu.i: 1 


'I'erin I'd dilT 

..Mid (lifT. ^nl <,lilT. 

qthdilT. 

Aka I 



!U 

A'-’/Ca 1 


A/^ 

AMa 1 


/O , 1 

Am// 

Ab/* , 

A;/.,,, 

A /(A 


m , ■■ 

Am/a . , 

A‘//a 

A/o 

A’'.'/ .) 



Am/A ." 


An* 

1 A 4 m,,„ 


a* i„ 

Am/,.„ , 

Ab/A,„ , 

A/c> .„ 

Am/; , . 


tCAffi 1 

Am/a,„ 



It should be remarked befon' Kminj; further that the scheme of 
dilTerencfS thus described is only one of s<*veral which arc in 
common ii.se. When distinclions must be drawn, those lu-re in 
question are <l»!scribe<l as advaminy, dijfeniu vs. Another type is 
described below in §8. 

3. Symbols of Operation.— J'he dilTerence A/p may be 
! thou^dil of as derivable fnmi the term u, hy a certain succession 
j of opi'rations. Thus, there is the operation of passinj; frmn u, 
to its ne.Kt following term iirt^, and IIkmi the o|)eration of sub 
j tractiiift Ur from //r,i. 'Phe first of these operations is coinmonh' 
j deiiolcil by the symbol A’; the second one by the familiar minus 
; si^Mi .‘\ccordinf:tl.V wi' have 

I EUr - Ur-tU (lO) 

and Ixyoiid this 

Aa, A'//, — Ur- (11) 

(’l(ail\' also the n ialion (ni beenmes, n|ion transposition itf the 
term 11,, 

I An, An,. MM 

I it i'. (oiivenient to write the riyht-hand members of ihe-ic eqiia 
; tiotis (11) and (u) in the forms (A---1 l/p, ami (1 -fAin,, ir^pi i 
I lively. One may abstract from them then the ri'ialioiis 

I A-iA-i), A: (I 4 A). M.-D 

i these t<» be understood in the sense of sij^inilyiiivt tliat tin- opera 
j tioii indicated by tfie symbol on the h 4 f viclds, in (he case of 
! any term, the same result as tlie combination of op< ration 
I s|)ecified by the symbol on the rit^ht. 

I l>v a mere chanj^e ol the sul»scri|)t in tlu’ relation noi ii 1 
j s<*en that Mt— Hut since the term Ur \ mas likiocise b( 

I designated tiy IiUr->, it follows that a, - or, a- lli: 

, relation is more conveniently written, u, ^ . ■• If\' a reja li 

I ti*)n of tliis pn>ce.ss it will be found yeiierall\' that for anv indiie- 
r and k 


F/Uk Uk,r. 


By way of an actual numerical example of such a table we ! 
yive here I'able IJ. 1 he st^c^uence to which it refers is that in j 
which the terms are the cubes of the inteKcrs. j 

7 'he reader would find it instructive to construct for himself j 
the corresponrling table in which the entries in the left-hand j 
column are the fifth powers of the integers or one in which the ' 

sequence Un is that which is obtained by taking ^ j 


Let it be understood now in all ca-^es that expoiicn! - upon thr 
ojierational symbols (14) anr to be- intcrprcfi d, a- has already 
been done, in the sense of llir formulas 

(A — I Vuk --M A — 1) [ (/•,' — I 4 'll) \. 

fi4-A)'a,- fi 4 -A) !fi 4 A)' '/o ' I (iM 

The first of these formulas, with r = :> indiniK that (F—x'Vi'k 
is the same as f/f—t) | (A — 1 fto, | • Simi b\ the fitnrmla fio) 
this is equivaieut to (A— 1) [ icaa 1 — m 1 , naim ly to F 1 
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1 Hi .. 1 ^ I, v\f liri'l 1 tial it hii- ill fai t the v.ilui- { iik . »*., i { 

-|/U,r—/(/.j. 'I hi , iiowcvcr, i^ altiriialivcly <■x|)r(•s‘^iLl^• as 
(/'7 2/‘i4-I )/L, a r( ->nll whufi leads us to recognize that 

(A- ij^ . t 1) 

In other words, all hough the svnihol A i- not an algeliraic quan¬ 
tity, hut an o(]erHlional sjx i ilieation. it coinijines in this in¬ 
state liy [^rer i’.ely the faniiliar ali'i hraii law. That this is grrn 
erally true of the n|><Tat ioii;il syiuhols ran he prove<l. It is an 
exteedingly forlunate fait In aiiordanee with it the symbols 
(7, I )' and (i f A)' mav in parlKular he rejihueil hy their 
syinholie liinornial expansion- In thn wav the following im 
portant relat inus ma \ Ik dMlm ed 


If in this we think of //* and as replaced hy their cquiva- 
I lent.s AA’i and A'^'T/, respectively, the formula (19), which in 
I this instance appears as 


r,-frAf7-f 


takes the form 


I h( svinhol .// w hi( h appear- here de-agnate- “far tonal (/”, (also 
wrilleri nane 1\- tin prodm I of tin positive integers not 

j'leater than (/. Iinportanl fonriiilas ohtainahle from the nile- 
! 19) and (17) are (learlx 


Of thesi- the lirst makes possilde (he tah illation of differences 
of any order without the previous call illation of (hosi- •»! lower 
order, while the second ixmiits the calculation of any term of 
the set(Ueiiee Iroiii I lie successive dilfeta iices <»! one o| tluuii. 

4 Summation. With an\ choice ol a constant ( ', led the 
se(|uence of values A,, ! ■,, I':., ■■■ he detiiic-d hy the formulas 

f'l - ( ' I Ko, 

I'r ( f- \-i(u 

A 1 ( d II,) f It 1 A //-,•, 

A 4 A I III) fail' a,, f-a ,, 


rill. \ ^ ’^A/q- f • 4-A' 'ao 


t)n nderring tet the definitions (20), it is -,een, however, that t he 
value of the left hand niernher of (21) is the sum ol terms 
Ilk f/O . 1-fa* (v^h ••• -+-/<*+,^i. flic formula I2r) thus accom¬ 
plishes the summation of any segment ol consecutive terms oj 
the serjueiict a,. 

.As an application itf this result, consider the jiarlicular se 
c|ueiice (1). Ill this instance, upon taking /.’=o, we have ao^i, 
and Aar - 2, for all r. lienee all differeiiees of order higluT than 
the first are zero, ami the formula (21) yields the summation 
of a terms in the furm 


It will hc-eome clear after a niomeul's rellca lion that the formula 
i.'ii is (‘specially advanlageou-. if the scciueiiee is (uic* for which 
all the iliffc rences of a certain or<ler, sav the- /nh order, are zero, 
l or in this case the luimher of terms in the right hand memher 
of the formula totals to, at most, />, irrespective of llu' mimlier 
r of IcTins which is being summed. 

I 5 Sequences of Functional Values.— The most common oi 
sources from which seciueiices are actually drawn in jiracticc 
, are tahles, such as logarithmic or trigonometric tallies, lahles of 
i square roots, of eompouiid interest, of annuities, etc d'he terms 
' of the secpience are in any such instance the laliulated entries. 
Since a table is almost invariably calculated from some ai)pro 
pnaff formula, a seciuence drawn from it naturally has such a 
formula behind it. Its terms, in other words, rejiresent tlu' 
values which some function, say fakes on at respecti\'e 

values v„, .I'l, ,v-j, X:t, ■ , of the xariahle. d'hese latter are usu 
ally c'cjually s[)ac:ed. It is then the problem to determine fiom 
the se(|Uence the formula hcdiind it in either an exact or an tqi- 
. proximate'sense. In t he case of expc'rimciitall> deri\ed secjuences, 
in which ilic terms arc the recorded instrumental readings, tin 
! inxe sfigafor cjuife commonK' sca ks to dc'tc'rmine a function w Inch 
i will lit these terms. I'lic lollowing considc'rations have hearing 
i upon this problem. 

I 6. The Differences of a Polynomial. -la*l A c (.' desig 
; naif anv specific polxaiomial in .r ot llie (legree />, sa\ 


It will he s.-e 
I hat I his will 
therefore, co 
maniic'r of (h 


I at oiiee (hat for (his new sr(|uence AA, - u,, and 
l>e so uliollx' irrespecti\'e of the chcMCc' of A. It is, 
isisteiit to extend the lahle I to the left in the 
• Table IK which follows. 


\lso Irt the values v„, c 1, v->. • 

v.il', s(i that with an approj)riair 


iced at ecjual intr 
we ha\(' 


W’e shall consider the soqueiiee whose terms are given h\' tlu 
iormulu u, - ). Tor t Ids si-f pienee Aiir A'/''( »,-f //) - 

and this is ri'adily found to he of the form (C'’ ‘h.vK, where 
‘’(.v) is a polynomial in v of degree no higher than (/>—i). 
Since the scafuence of firsi ditTerences can he treated in precisely 
the same way. it is louud that the second dilfcrences are gix'en 
by a tormula A-;cr ^ 'i.v.i.in which A'' "’(x'isa polynomial of 
degree no higher than (/> —2). etc. by repeating the deduction 
it is fourvl that the Atli difTc-renec's are the \ alut*s of a polynomial 
of degrea' zero, namely theyv arc all the same. Hence t he (A-f Kth 
ditTerences are all zero. Thus, if the terms Ur I’f ci sequence are 
the X'alues taken on hy a polynomial of def’ree p at equally spaced 
values of X, then A'’+h<r = o,/or all r. 

This theorem has also a converse, namely, if for a y^iven se¬ 
quence the (p-\-i)lh differences are all zero, the terms are the values 
which a polynomial of Jeyree p takes on at equally spand values 
of X. To prove this it is tmly necessary to observe that in this 
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case (he terms after the /»th one in the ri^'ht han<l memher of 
the formula (icj) are all zero. The formula may, therefore, he 
written thus, i 

— I) j 

- • ■ • 

r(r-j)- ■ ■(r-/>+ it 

-I - (23) 

P- 

On suhstitutinj^ in this the evaluations 


Tahlk \'. 

:nil (lilT, 3ni dilT. 


wliich arc forms of (-wU, it 
\aluc that the [jolynoinial 


Icar that each term a;,,r is the 


On'h'.v') = , Al/A-f 

‘ h 


ix-x^Mx-x 

h- 


taises on at the point x — Xk^r- 

7. Interpolation. -'The prohlem of interpolatinj' into a table 
of functional values other values which are inlernit“<liate to thos<‘ 
;;ivin, is now immediate, wheniwer t)ie sec|uence of entries is 
oiu' for which t fie difference's of some specific onh'r, say the' 
!/;-{-I )lli, are all xero. If the,' interval of the variable at which 
till' entries are' made' is de note-d b\- //, the eleeluctions of .^(i show 
that the' values in the table' are' those which an- takt'ii een by the 
]jol>'nomial (.’4h by calculating the' \'alue of this polyimmial 
at any eitluT x, the' entry te> be' interpolate'el for t Ins .v is eitetaini'el. 
In an approximate' se'iise' the- scheme deseribeel is much me>ri‘ 
\eide'h’ aiiplie-abU', It is an eilise'rvable fact that for meist taliu- 
iated functions the' diffe're'nee's eliminish rapidly in value' as (he-ir 
eirele'rs are' inere'ase'el. Whe-ne've'r this is the case, t lu'u whe'ii 
(/>i-i) is sulTu'ie'ii!ly laru'e the dilie're-nci's are all sulti- 

eieiitly small to [le'rmit their bi'inir replace-d, in a sense- of ap- 
])roximation, by ze-ros. Once- this is de»ni', the- formula for inte-r- 
polation be'Ceunes (fie- jioleniomial {.■>,)). 

.\s an e-xample', conside-r I lie' follow in;^ value's take-n from a live 

place table' of common logaril lims, with 11, -- loy ( 1 + 1 



It 

All 

A‘a 

1.00 

ooooo 

■ 1 


1 10 

oos.u 

.0.S701 

-- .00840 

1 . .'O 

.oSv3 ■ 

.oSoo.j 

-- .oo(kj7 

' 

-’b-’.H' 

.07.J 1 1 

— .C)Op )4 

1.40 




In this instanc 

e h - . 1, 

and if it is as 

Mimed by way 

don that Abe, ^ 

- 0, the 

value which 

is give n by t be 

w ith k -^o and 

! .1 -^.05 

for log 1.0: 

; i.^ tonnd to b 


”(1.0^) ■ A/oi-f „ ^ , , 

.1 (.1)* i. (.1)' V 

— .0.PS7S. 

The value given in the table feer log 1.03 diffe r'- from this ri'sult 
only in having a e; in the final place instead of the .S. 

8. Central Differences. —An alternative scheme ^)t nota¬ 
tion for (JitTerenci's w hich is also in coinmejn use, ami which (jcr- 
niits of the ceempaet expression eif many formulas, is that in 
which the v'alue i*^ designated by 5/4+'. 7 ’he value 

— is then corresponelingly designated by etc. 

I'he' entries of a table of rt ntrol dijjircntis are thus designateil 
in the manner indicated in Table \ . 


Bi»mo(;kaimiv.—J. Burn and F. II. Brown, Elrntmts of Fiuitr Dij- 
irrcnces (’nd ed. London, un.S); b. M. Milne-'rh(nn|)son, Tin i'lih n- 
lu.s of Emitr Diffrrrmes (London, ly.t.t). (R. !■' L ) 

CALCULUS OF VARIATIONS. When two points, A 
and K, are given in a plane, as shown in ftg. i, tht're is an infinity 

-1 of arcs whicli join them. .\ simple probletn 

of the calculus of \'arialions is that of lind- 

Xx;,'-( lass of ar(s one whii h has the 

hT i shortest h'ligtli, the solution of tin' [irobletn 

5-1-^ being of course a straight line segment. 

^ ^ Hut we may also seek to find in the class 

! of arcs joining .\ with H one down which 

: a |)arfi(:le, started w'ith a given initial velocity v, will fall in tlie 
; shortest time from .\ toll; or we may ask which one ol these arcs, 

, when rotateil about the axis Ox, ^vill generate a surface of revo¬ 
lution of smallest area. 'I'hese are t ypieal problems of the calculus 
j of variations of the so-called simi>lest type. 

j d'he notativms winch gave- rise to tlie name, the ealcuUis of 
! variations, were originated by Joseiih Louis Lagrange about the 
year i76.> and are still in use, though at the jiresent time there is 
I a tendency to replace thc'in by others. If 7 ' repre.sents the time of 
: descent of a partieh- falling along an arc then tf) gel the cor 
responding time for a neighfiouring arc L' a correction must be 
; added to T. 'fills correction is called a variation of 7 and is 
^ designated in Lagrange’s notation by B'l'. Similarl\ the vertical 
. d|^lalu•es V in tig 1 corresponding to the various points i)f E must 
: be corrected by variations oy in order to get the corres|>ondiiig 
I \ ertical <listanres for J'/. 

I rile problem of finding an are such that the \'ariatioii hi' 

[ will be j>o itive for all choices of the variations hy is the prob 
i lem of the curve of <|uickesl. descent mentioned in the last 

; paragraph. .SiiK'e the lime of l.,agrange t lu* theory of such 

problems has been called the calculus of variations. 

1--- The Shortest Line from a Point to a 

I Curve. —Some of die jirojiertie- of niini- 

; j ^ \ mixing arcs of the calculus of \’aria!ions 

j I illustrated b\’ the problem of de- 

I j — bJ\ termiiiing the shortest line joining a lixed 

■I / ^ point with a fixed curve (', shown in 

b-- Pirj ^ ^'^'bently the solution ot the [irob- 

leni must be a straight segment AH, and 
it can further readily be sec-n that AH must cut the fixed curve 
. (■ at right angles. For if (’ were in the position C' shown in fig. 

; the line \(.) would evidently be shorter than AH. 
i It might be concludc'd that a straight line AH perix iidicular to 
I r )v :k’1 nally the shortest line joining A to (', but this i-. not always 
true. It is known that the straight lines caitling (’ at right angles 
. arc-all tangent to a curve I),asshowm in fig. p‘'ii("f w hose prop- 
. ertie-. i'' that the length of the comfxisite arc I’t )R 1- alwa>'s ecjual 
to the length FH, whatever the position of O at fh( right of I’ on 
I I). This is the welbknowm string proiu'rty of (he curve I), so- 
called because it means that a stretched string of length I’B, at- 
' tai hed at I* and allowed to wra|> itself around the curve 1 ), will 
: clcicribe the arc (' with its movable end R. fhe length of the; com¬ 
posite arc AI’Qk is ecjual to that of .\H. a^ has just been indi- 
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call'd, and (he l('n;i::th of APQR will he less than that of AH when 
I he curved an PQ js re{)la( ed by a strai;tht line, Kvidently AH is 
not the shorie f arc which can he drawn from A to the cun'’c C 
if it'- poini oi (onlaci P with the envelope 1 ) lies bet ween A and H. 

It ):■ lomeicahlc; that ofiier propertic', iriiithl be rec|uirefJ of the 
setti/icnl AH in order to insure its minirni/iinj' property. Hut it can 
he proved, vs hen I he point A lies to the ri^iht of J' in fit?. 3, that 
(Itefc r-. a nei^dihourhciod of AH in vvhii h that line is .shorter than 
,inv other an joinimt A with (“. 

The Surface of Revolution of Minimum Area. —Tlie j)ro|)- 
erlie,'. whiih have just been desi rihed lor the ^horle^l line AH 
from a point A to a 1 urve 
Jiamely, its straiylilness, it-, per- 
pendiujlarily to C, .and the ah- 
seni e from AP» of a lonlai i point 
P svith the etivelope |), are all 
.analoj^ue.-. of prolle^lle^ wliii h 
are jio-^sessed fiv miniiiii/inj' arcs 
for other pmfilenis 'I'here are, 
furthermore, .sulln lein y proof:,, 
analocmu'- (o that mentioned in 
the last jiaractrajih, whii h tell us when enough properties have 
lieeri sei ureil to insure the minimum propert.v. 

•A cin ul.ir wire (iipjted in a soaj* solution and then withdrawn 
will have i dish of soap film slretihed ai russ it. H a snialh;r i ir- I 
uihir wire is made to touih this di-k and is then withdrawn to a ' 
position shown in fut. 4 a film will he strefihed between the two , 
wires which 1' a siirtaie of revolution about the common axis ot | 
the two circles It is found b\ e.vperiment that when the circle H 
is moved awav from A in the rlireition of the dotted axis a posi¬ 
tion Is present!v re.iilied at which the film always becomes iiri- 
slalile. It (ontrail'^ at the waist and separates into two j)lane 
disks (hrouch the two circles. 

The deiermiiiaiion of the shajie of the soap film clesc ribecl in 
the Iasi patac'raph ^iivcs rise to a perfectiv' definite mathematical 
problem It is that of tin(lin« amonK the an s joining A with H, i 
in the plane of the paper in li^. 4, one 
whiih when rotated abotil the dotted axis 
will generale ;i surface of revolution of 
smallest area. 1'he curve which .solves the* 
problem is described by a malhematic.il 
eC|ualion, btit its shape is that of ,1 chain 
whose ends are fast but which otherwise 
h.iriKS freely, 'rhe mathematicians call 
such a curve ;i cci/cau/y Irom (he Latin 
wcvnl ((itrmj meaning a chain. 

'I'he iMietiaries of the problem which 
pass rhrou/Kdi the point h;ive an eiivelop- 
incr curvi' D as shown in fiR 5. 'I'he critical 
point on one of them, beyond which its min 
is its fioint ol tanjicauv P with the envelope. A very intcrcstinr, 
pn>i>eifv of the curves ip fi>; > is that the surface of revolution 
KcMieratecI by the ccmijiosite arc A(lp is alwav s ccjual to that m-n- 
er.iled bv the c.ilen.iry AP wh.itever the position of () below P on 
the envelope. This is the analoicue of the strinij property of the 
envelofie of (he straiis’ht lines [lerpendicular to a curve, and an 
nri'unient sinu'l.ir to the one clesc ribed for that case shows that 
the area nf the surface of revolution generated by a catenary arc 
.\PH can never be a minimum are.i since 
(he .areas cif (fu- surffices generated bv the 
at. s .At^pU .ire all eiiual to it 

When the point H lies .above the envelojx* 
r> there are alw.ax s twn lafenarv arcs join- 
ine-il to A. as shown in fu; s, one of which 
has a critical point 1’ c'ti it d*Iie otlier is 
(he one which can be proved to furnish a 

minimum area. When H lies in the position j 

H,, (hen there is no catenary arc joining? the points A and B and j 
the minimum surface cif revolution consists of the Iwo disks gen- : 
orated by the broken fine .AMNIL I 

When the < ircular wire H on fig 4 is moved aw'ay from A the i 
catenary art AH varies from one to another of the catenary arcs ' 





through A shown in fig. 5. The moment, when the film deromiioses 
into two disks, like those generated by the broken line AMNBi. is 
the moment, when H rearhe^s the enveloping curve 1 ). 

Isoperimctric and Other Problems. —The ancient Greeks 
[)ropo.scd (he [irohJem of determining in the class of all closed arcs 
of a given length one which enclose.s the large.st area. They called 
this the i.soperime(ric problem, from 'tVov meaning equal and Trepi’- 
fjLerpoi' meaning circumference, and were able to show in more 
c»r less rigorous fashion (hat the curve which solves (he jirohlem 
is a circle. 

7 ’Iie isoperimctric problem of the Greeks imposes an additional 
properl}- besides closure on the arcs of the c lass in whic h (he mini- 
mi/iiig arc is sought, namely, that all of them shall have the same 
length. Similar restrictions ma>' be put upon the class of arcs join¬ 
ing the points A anclHclescrihedinthetirst paragraph of this m tic le. 

In the class of closed surfaces enclosing a given volume the 
one whi(.h has a minimum surface is a sphere. This agrees with 
(he commonly observed fact that a soap bubble, enclosing a given 
\oliime of air. has spherical form. If, on the other hand, we turn 
the problem around and search in (he clas.> of dosed surfaces 
having a given area, one which eiuloses a maximum volume, tlie 
solution is again a sphere. Lxery isoperimetric: problem has assoc i- 
ated with it in this way another one of the same sort and having 
(he same solution surface or curve. 

Relation to Mechanics. —In the domain of mechanics tlie 
calculus of variations has played an irnporttint role. If a system 
ol particles is moving subject to their own gravitational at trac¬ 
tions. it is found that their paths will he minimi/ang curves for 
whtit the mathematicians call the integral of the; diljerenci- be¬ 
tween the kinetic and potential energies of the system. This is the 
famous principle known after its discoverer Sir William Rowan 
Hamilton as Flamilton's principle. Many most important trajec¬ 
tories of widely var>'ing character in mechanics, astronomy and 
mathematical [jhysics have similar maximum or minimum pro[)- 
erties. 'Fhe theory of the calculus ot variations has been grcvitlv 
enriched as a result erf ajiplications of this sort, and in turn it ha.', 
been profoundly inlluential in shaping the mathematical inter- 
[yretations of physical phenomena. Two illustrations of the 20lh 
century are the- famous relativity theory of Albert Einstein ;uui 
the quantum theory of E. Schrddinger. both of which depend inti- 
m.itely upon portions of the theor>' of the calculus of variaiion.s, 

'Fhe problems which have been described above are a few' only 
of the large variety with which the calculus of variatil)^^ is con¬ 
cerned. Hy the use of the dewices of mathematical aiialvsis the 
>vopc‘ of the theory has been stetuiily enlaiged. Great jirogress Ini', 
been made, for example, in generalizing the character of the re- 
.trictions ujion curves or surfaces of the classes in which mini- 
mi/ing elements are sought, as compared with the restrictioriN 
whidi h.'ive long been imj.iosec! for isojjeriine.tric problems, and in 
generalizing the v.iriahle cjuantity, dependent ujeon tlie curves or 
surfaces, whose- maximum or minimum value is to be obt.iincd. 
Many of the ciuestions which have arisen are only imj)c*rfci tl> 
answered and it is apparent to a sliuient of the suliject that 
the theory of the calculus of variations will alvvay‘; be a livelv and 
growing one. 

A Historical Sketch. —Some of the problems of the calculus 
of variations are very old. Tlie isoperimetric problems of the 
circle and sphere were considered by Zenodorus (about 100 n c.) 
.Old .Archimedes (:S7?-:i2 11 c,) The ]»rot)lem of the curve of 
i|uickest descent appears somewh.it vagud\- in the writings of 
Galileo Galilei in 1640 and 1O38, and was reformulated and solved 
bv Je.in (Johann, John) Bernoulli in ib96-<)7. T'he determina¬ 
tion of the form of a hanging chain is a problem of the calculus 
of variatiems al.so considered by Galileo in KxS, reformulated by 
Jacques (Jakob. James) Bernoulli in ]6c)o, and solved by Gott¬ 
fried Wilhelm Leibniz and othcr.s in Ttcgi. Isaac Newton deter¬ 
mined in t6vS 6 the characteristic property of a curve generating a 
surface of revolution offering minimum rcsi.stance to motion 
through a resisting medium in the direction of its axis 

All of these WTre special problems solved by spec ial methods 
The foundations for a general theorv* were laid by Jacques Her- 
noulli in his solution in ifir); of the problem of the curve of quick¬ 
est descent which had been proposed by his brother Jean. I>eon- 
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hard Euler saw that the methods of Jacques Bernoulli were widely 
applicable and he deduced in 1744 the first general rule for the 
characterization of maximizing or minimizing arcs of the calculus 
of variations. In 1760-62 Lagrange devised the notations for vari¬ 
ations which have given the theor>' its name, and greatly simpli¬ 
fied and extemled the results of Euler. In 17S6 Adrien Marie 
Legendre studied for the first time what is called the second vari¬ 
ation of the quantity to be minimized and found a criterion for 
distinguishing between maxima and minima. In his reduction of 
the second variation Legendre used a transformation which could 
not be justified in ail cases. The difficulty was analysed in 1S38 
by Carl Gustav Jacob Jacobi, who in so doing discovered the ex¬ 
istence of the critical point P beyond which the minimizing prop¬ 
erties of an arc will tail. 

The modern iieriod in the development of the theory of the 
calculus of variations is characterized by much greater precision 
in the formulation of problems and in the methods and reasoning 
applied to their solution. It began with Karl Weierstrass, who in 
the decade preceding 1S79 saw^ that one might continue indefinitely 
to seek for properties of minimizing arcs unless a proof could be 
made that a suitable set of properties would actually insure the 
minimum. lie had himself found an important new necessary 
condition for a minimum which cannot easily be described here 
in non-technical language. He succeeded in proving in very in¬ 
genious fashion that certain characteristics of an arc are suffi¬ 
cient to insure its minimizing ]>roi)(‘rty. Between 18(14 ‘*f'd iS<i.s 
the string projicrlv of the envelojic of the normals to a curve 
was generali/.c'd for shortest lines on a surface by Jean Gaston 
Darboux, and for more general problems by K. Zernielo and Adolf 
Kne.''er. In iScjg T)a\icl Hilbert slated an existence* theorem which 
asserts that under certain circumstances a minimizing arc will 
surely e.vist. The theorem has been reproved more simply by other 
writc'rs and extended by la’onida Torielli, who in 1921-23 made it 
the basis for a new apjnoach to the theory of the calculus ot 
variations. The scoiie of the theory of the* calculus of \aiiaiions 
has been greatly extended by Adoll Mayer and Oskar Bol/i, who 
lormuialed in 1S7S and up p respectively, problem.'' of cere great 
generality to which the methods of the theory are a[)i)licable. 

Bibi.joc.rai'II V.— For a relatively eleiricntarv iiitrodiielion to I lie 
caleulii.s ot variations one may read Edouard Goursat, Ce/uc 
Mathhnatique, vul tit, ,^rd eel. pp. S4.s((iautliiei-X'iliai- iu-,0. 
nr (iilbert Ames Bliss, Thv Caltulus of Variations (Open (aiurl 
riibli^hirig ('o.. Chicago, icp.O The mo.st thorough pre.sentaiion.s oj 
modern theories are (). Bolza, Lrctures on the Calculus of I'ariahons 
(Cniver.sitv of Chicago Pre.ss, 1QO.4), and I orlcsun^cn uber Vartai/on'^- 
rrchtiuny (Teubner, Leipzig, jaeijues Hadamard, Lemons stir 

Ir Ciilrul dc\ VariaHoto, (A. Hermann, upo) . and A Kne.ser, Ldtrhucfi 
(Icr Variation\tr<linun^, 2rid ed {\’ievvcg, Braunschweig iQ.’t;); 1 .. 
lonclli, Calcolo dellr Variazioni (Zanichelli, Bologna, ifp’i, 
who made existence llieorems the basis of a new attack; M. Morse, 
l ltc Calculus of Variaiiotw in thr Lat^c (American M:ithemati« al 
SocietN , it)34'; C. Caratheodnry, l ariation^rrchnun^ und pnrticllr 
Ditfcrcfitial p,lrich!(ngcn ciwtrr Ordnum:; (Teubner, 1035 G Bliss. Lec- 
turcs on the Calculus of \'ariation<s (University ot Chicago Press. 
I'MO). 

For an excellent synop.si.s of the de\elopment of the theory of llie 
calculus of variations with elabnrati references sec two articles hy 
A. Kneser; and hy E, Zermc'Io and H Hahn, Encyklopadir dcr Mafht- 
ttinlischen Wisscnschaftcn, 11 , A S (iqoo), II, A 8a (1004). These have 
iieen translated into French and amplified importantly by Maurice 
Eecat, Encyclopedic dcs Sciences Malhhnatiques, II, ji (1913, 1916). 
pp. 1-288, 

Books dealing w'ith the history of the subject are M. Cantor, 
Geschichlc dcr Mathematik, veils, i-iv (Teubner, Leipzig, i8c)2-j9o 8); 
and I. Todhunter, ,1 History of thr Progress of the Calculus of 
Variations during the Nineteenth Century (Macmillan, j86i), treating 
the period from 17(10 to i8()0 .An interesting histeirical .sketch i- 
containeef in Pa.scab Calcolo dclle Variazioni (Hnejili. 1897), which 
has abo been translated into German by Adolf Schepp {Die Variations- 
rechnun^ (Teubner, Leipzig, 1890). 

An extensive bibliography has hcen published by M. Lerat, Bihlion- 
rnphic du Calcul des Varialions, depuis Ics orif^ines iusqu h iSso 
(Hermann, 1916): 1830-1913 (ditto, 1913). See also the addition.s in 
his Biblio^raphie des Series frieonnmetriques (M. Lerat. iqai). p. 153; 
and in hi.s Biblioy,raphie dc la Relativity (M, Lamertin, 1934), Ap¬ 
pendix. p. 15. A hihliogrnphy of the principal treatises is given by 
G. A. Bliss in his first book mentioned above. Two well-known books 
not listed there or above are G. Vivanti, Elcmrnti del Calcolo drlh 
Variazioni (Principato. Mcs.sina, roJtG and A R Forsvth. Calculus 
of Variations (Cambridge University Press, 1927) (G A Bi ) 
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CALCUTTA, a city in British India and the capital of the 
province of Bengal. It is situated in 22" 34' N and s,s 24' E . on 
the left or east bank of the Hugh, about 80m Irom tlu* sea. 
It extends over vin area of 32 seprn. and contains a popul.uion 
(1941) of 2,108.891. Including HowTah on the other side of the 
river, which has been described as being as much a lyirt of Cal 
cutta as Southwark is of London, Calcutta has a total jHipulation 
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of \.jSS.iS3 and claims to be* llu' Msond cil\- in the Uriti'b 
rinpire It was until kii.* the* se.u of ihe Go\'ernmenl of Indri. 
u Im h in that year was I ransferred to Delhi. 

Buildings. —'rhough CabiiiM has been called ‘tlu* lilv of 
Ii.ilaces," its modern jutblic buildings cannot comp;ire with tbcee 
<d Bomliaw Its chief glory is the maidan ot park, 2 s(| m in area, 
vchicli is large enough to embrace the ate.i of M. W'llliaiii and ,1 

liiglt erected to the memorv ot 8it 1 >u\id ( fi blerloiiv. ulm bKiurli! 
the Nepalese W.ir to a vietcirious coiulu>ion Snuilmarl ni ibc 
maidan standb the finest building in Cabulta, flic; Xuiiui.i M' 
monal, the comc-jition oi w!i]i..h w.a.s (|ih‘ lo ('urzon. ii w.is 

built on the site of the cild gaol and open*d in lo. i. li n a 
ciomecl niaible building with a gre.il ceiilre dotiie, and cont.iin 
pictures, ducumc-nts, etc,, illti.slia l ing Indi.ui }ii''lor\. Tbi*- go.d 
liuilding dwarfs the cathedral, to the east of it, which has a, ‘-pin- 
20711. high. A war rnc-tnorial to the l.iscar.s oi Bengal and .\'-,i!n 
has lu'eii en-cled near rrin^epN (lhat bv llu ri\t r bank Go\ 
ernmeni House, which is situated near the ii'.aid.an and l.dc n 
garden'^, w.as the residc*ni e oi the c iceroy uti'il ini-'. . ni'< ulien 
it has been occupic'd by the governor oi ileng.il It wa. I>tnii I v 
Lord Wellesley in i 799, ancl is a line ]jile Mtu.iicd in gt'amd < o, ■ 
ering .six acres. T'he tciwn hall has been used lor soidc year - l-rr 
meetings cjf the Bengal legislature jiending the c on-t rm tion of a 
separate council chamber. The Higli Cc,uit binidnig in it c 1- 
ciniiy was designed on the model of the town h.dl at ^ pn- 
Calcutta being U city of modern growth, (here are l-ne l.mldiiigs 
of any ronsidcrable age. Lord Curzon restored at In- own (ost, 
the monumenf which lormc'rl)’ c oriimemor.ated the hm -nn- oi 
the Black Hole, and a t.ablef let into the wall of the i'ei,- t,i| po-t 
office indicatc.s the position of Ihe Black Hole in the mn i h (•,e,>t 
bastion of Ft. William, now occupieil bv the reni.'. i>’ Ih lctdeie 
House, a country house ot Warren Hastings and t!ie olia ial red- 
deuce of the lieutenant-govc'rnor of Bengal fron- t * ,4 to i<p’i is 
situated dose to the zoological garden'- in Aiipore the southern 
suburb of Calcutta. Here also are Hasting' linn-e another resi¬ 
dence of Wdirren ILislings. the Bengal Me tem vleyit al ()l>-c r\ .itory 
and cantonment I-acing the maidan feu a louple ni miles is 
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Chowringhcc, onre a row of palatial residences, but now given up 
almost entirely to hotels, clubs and shops Several magnilirent 
buildings have been erected in the commercial (juarter, including 
the Royal I-ixchange. Some areas have been almost transformed 
by an imi)rovement trust which since its creation in ic;i2 has 
carric-d out the clearing of insanitary areas; the widening and con¬ 
struction of roads (the chief l)eing the (*enfral avenue, a line road 
looft. wide running north and south through the heart of the 
(it> ); the j)rc)visic)n of model dwellings for families dispossessed 
under its schemes; and the laying out of suburban lancl for pri¬ 
vate building. 

Commerce. —Calcutta owes its commercial prosperity to the 
fad that it is the natural {>ort cjf north-east India, on which ocean, 
ricer ancl r.iil tratiic converge. It reccdvc's the produce of the* 
fertile rivc-r valleys of the Canges and lirahmaputra, and being 
situatecl midway bc-tween Europe' and the bar East it forms a 
meeting-place for the commerce of the eastc-rn and wc'stern 
worlds. The port is one of the busiest in the world, and the banks 
of the Hooghly rival the port of London in their shcjw of ship¬ 
ping. The jiort of C'alculla is uncic-r the centred of a port trust, 
whose jurisdiction extends to the' mouth of the Hooghly. Ves.sels 
of 10,000 tons drawing 2Sft. and more ascend this great rivc-r to 
Calcutta; it i^ a clangc'rous liver owing to mud shoals constantly 
forming, but is kept safe for navigation by the efforts of the port 
trust and the skill of the pilots. 'I'he river is al.so connc'ctc'd with 
c-astern liengal ancl A.ssam by a sc'ric's of natural waterways and 
of navigable channels (some artificial) with a total length of j.ioo 
miles. 'I'he tonnage of vc'ssels enlc-ring the port in ic>_'6--’7 c'x- 
ceedc'cl four millions. Howrah is the* terminus ol (wo great rail¬ 
way systems, ancl is linked with C.dcutta by an immense lloaling 
bridge, t,5;>oft. in length, which was constructed in 1H74. It was 
dc'cicleci in icp’^ to build a caiililec'er bridge ovc-r the* river. A 
third large* railway has its terminus ;il Sc'aldah, an eastern suburb. 
Docks wc-re opc'iied at Kidderporc* to the* south in iSc;.:. Owing to 
the* increa.st'd trade', it has bt'en found necessary to build a new 
dock ( King Oeorge's dock) lielow them. 

Municipality.—The’ Munici[i;d Ooxc'rnmc'nt of ('alciitia i^ 
rc'gulated by acts of the* liengal legislature, passc'd in iScjo and 
ip.’.p Eetnale sulltagc' v\as introdiuc’cl by (he act of ic)2C- The 
cor|(oration consists of .S5 councillors, with a mac'or, deputy- 
ma>'or ;mcl .■ddetinen elected b\' the council. 'Phe watc'r-supply is 
cleri\c'ci from the riccT Hooghly aliout i() mi. above ('alcutta; an 
iron reservoir, said to be (he second largest in the world, has been 
erc'cted at 'Palia to the north of the’ cit>'. 

'I'he drainage system consists of underground .sewers, which are 
discharged into a natural dc’pression to the. eastward, called the 
Salt lake*. 

The University of Calcutta— 1 'lu' Tniversity of Calcutta 
Ncas foundc’d, together with those' of Madras and Bombay, by an 
Indian act in 1S57, on the model of the I'niversity of London 
.\fter the reinirt from Lord ('ur/.on's univc'rsitic's’ commission in 
ii)c7.’ it was gi\c’n (eadiing iiowers by an act in icioa; ancl the uni- 
\('rsil.y is still working entirely under the acts above named save 
for the substitution bs’ att act of ntn of the goc'ernor of Bc'Ugal 
for the go\ e rnor gc’neral as chancellor, and of the local go\ern- 
ment for the go\ernor-geiieral in council, as the determining 
auth((rity for a number of univc'rsity matters. 

Tlu* uni\ersi(y exercises control over the hundreds of secondare- 
schools in Bengal by means of the matriculation examination, for 
which from itc.ooo to kj.ooo candidates pre.sc'iit themsehc's an¬ 
nually; it exercises control ovc'r the “aftiliated" colleges l>y deter¬ 
mining the curricula and examinations in the faculties of arts, 
laws, tc’aching (education ), scic’iue, nu'dicine and engitu'ering; and 
it c.irries on since icjoc) “p'^'t-g^'t'duate" teaching in arts and 
science and tc'aching in law in the unieersity law college. A com¬ 
prehensive survey of the uni\ersity work was made by the Cal¬ 
cutta university commission presided over by the late Sir Michael 
Sadler in ii)i7-i() Since' the ri'tiorl was issued an an'a with 
a racliu^ of ti\e miles in the' Dacca district and the province 
of Bunna ha\-(' bc-en remo\'ed frotn tlu' educational jurisdiction 
of (’alcuti.i .md the umver.^ities cd D.icca {(/.’:• ) and Rangoon 
created in In the senate adopted a resolution api»ro\'- j 


ing reorganization on the lines of (his report. There are a num- 
bc'r of affiliated institutions, of which the chief is f’residency col¬ 
lege, maintained by Government. The university has a number 
j ol endowed chairs and lectureships and a very large number of 
, benefactions for scholarships and prizes. 

! Population. —The population has been nearly doubled in the 

last half century. It is a mixture of many races ancl pre.sents 
curious anomalies. 'Phough a creation of British rule, Calcutta 
contains only 8,971 Europeans; though the capital of Bengal, only 
()6'/( of its inhabitants are Bengalis; though it is the seat of a 
university and (he provincial centre of education, less than half 
can read and write. 

Hardly more th;in one-third of its jiopulation were born in Cal¬ 
cutta; men outnumbc'r women by two to one. the* bulk being below 
the age of forty. 'Phe explanation of these peculiarities is that 
the trade- and manufaciure.s of (he* city attract an enormous num¬ 
ber of able-bodied men, mostly illiterate workers, from outside. 
'Phe day pc.)pulatic)n largely exceeds that which sleeps in the city; 
there arc 300,000 season ticket holders to the railway tc-rmini. 
.As in other towns in Bengal, Hindus predominate, outnumbering 
Mohammedans by 1,033.977. 

Climate.—The condition of the city was formerly very un- 
hc-althy, but it has improved gre;itly of recent years with modern 
sanitation and drainage, and it is now as healthy a place as any in 
the- plains of Bengal. 'Phe climate is hot and ciami); the cpianlity 
of vajioLir in the air is more’ than twice as great as it is in that of 
London. C'aicutta has a i)leasant cold season from the end ol 
November to March; Aju'il, M.ay and June are hot; and tlu- mon¬ 
soon months from June to ('IctoluT are (listingnishecl by heal and 
humidity. 'Phe mean annual temperature is 79'" P', w'ilh a range 
from 85'' in tlie hot .season and 8C in (he rains to 72 ' in the cool 
I season, a mean maximum of 102"' in May and a mean minimum 
of 48 ' in January. 

HISTORY 

The liislory of Calcutta j^ractically dates from Aug. 2.\. lOcjo, 

! when it was founded by Job Charnock (c/.c. ) of the English 
East India Company. In i 5()<) it had obtained a brief entry as a 
n-nt-paying village in the survey of Bengal executed by command 
of the Em|)eior Akbar. In i()8() the I'inglish merchants at Hugh 
retreated about 20m. down the river to Sul anal i, a village now 
within the boundaric's of (’alcutta 'I'hey occ u[)ic(.l Sulanali tem¬ 
porarily in Dec. n)8o, and permanently on Aug. 2,). i orjo. The 
new' seltlc-ment soon extended itself along the rix’er l)ank to the 
(hen village of Kalikata, ancl by degrees the cluster of neighbour¬ 
ing h,-imlels grew into the present town. In iO(g) the English built 
(he original Port William by permis.sion of the nawah, and in 
i(m) 8 they formally jiurehased tlie thrc'e \ illages of Sutanati, K;di- 
kala ancl Govindpur from Trince Azim, son of the Emperor 
.\urangzeh. 

'I’he site thus chosen had an excellent anchorage and W'as de¬ 
fended by the rix'c-r from the M.ihrattas, who harried (he districts 
on the othc-r side. T'he fort, subsequently rebuilt on the \aiuhan 
print iple, combined with the natural position of Calcutta to ren¬ 
der it one of (he safest places fur trade in India duiing the expir¬ 
ing struggles of the Mogul emidre. It grew uj) wiihout any fixed 
pl;m and with lidle regard to the sanit.’iry arrangements rec^uired 
tor a town Some- parts of it lay below high-water mark on the 
lliigli, ancl its low level throughout rendered its drainage a most 
difliciilt problem. 

'I'hc' thief e\ent in the historx’ of (.'alcutta is the sack of the 
town, and (he capture of Port Willi.-irn in 1751^'. by Suraj-ud- 
Dowlah. the nawab of Bengal. The majority of (he English of- 
fuials took ship and lied to the mouth of the Hugh rixer. The 
h.uropeans who remanied -were compelled, after a short resistantf, 
to surrender. The prisoners, numbering 146 persons, were forced 
into the guard-room, a chamber nieasuring only iSft. by T4ft. 
loin . with but two small windews, where they w'ere left for the 
night It was the 20th of Juni'; the- heat was intc'n.se; and next 
morning only 23 were taken out alive, among them Holwell. who 
lefi an account of (he awful sufferings endured in the “Black 
Hole.’’ The site of the Black Hole is now covered with a black 
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marble slab, and the incident is commemorated by a monument 
erected by Lord Curzon in 1902. In Jan. 1757 the eA’pedition 
despatched from Madras, under the command of Admiral Watson 
and Colonel Clive, regained possession of the city. The battle of 
Plassey was fought on June 2ji, 1757, exactly 12 months after 
the capture of Calcutta. Mir Jafar, the nominee of the English, 
was created nawab of Bengal, and by the treaty which raised him 
to this position he agreed to make restitution to the Calcutta 
merchants for their losses. By another clause in this treaty the 
Company was permitted to establish a mint, the visible sign in 
India of territorial sovereignty, and the first coin, .still bearing the 
name of the Delhi emperor, was issued on August 10, 1 757 - 
Modern Calcutta dates from 1757. The old fort was abandoned, 
and its site devoted to the custom-house and other (iovernment 
otfices, A new fort, the present Fort William, was begun by Clive 
a short distance lower down the river. At this time also the 
rnaidan, the park of Calcutta, was formed. 

Up to 1707, when Calcutta was first declared a presidency, it 
had been dt'pendent upon the older Engli.sh settlement at Madras. 
From 1707 to 1775 the presidencies were maintained on a footing 
of equality; but in the latter year the act of parliament was 
passed, which provided that the jn'esidency of Bengal should exer¬ 
cise a control over the- other jiossessions of the Company; that 
the chief of that presidency .should be styled gove'rnor general; 
and that a supreme court of judicature should be established at 
Calcutta. In the prevdous year, 1772, Warren Hastings had taken, 
under the immediate management of the Company’s servants, 
the general administration of Bengal. The tnaisury was removed 
from iMurshidahad to C'alcutta. which thu.s became the capital. 
In 1854 the governor general of Bengal was created governor gen¬ 
eral of India. It was not until 1854 that a .separate head was 
a|)pointed for Bengal. In up’ tlu* 1905 i)artition of Bengal was 
revtnsed and t'alcutta was no longer the capital of India, the 
scat of Coverrirnent being transferred to Delhi (q.v ). Since 
igjo the harbour has been greatly extended and in internal devel¬ 
opment and foreign trade, (.'alcutta .still leads the other large 
cities of Northern India. (See Bkngai.. ) 

See A. K Kay, A Short History of Calcutta (Indian rc-nsn>^, 1001) ; 
r. K. Wilson, Jiarly Ainials of the English in Bcn^a! (jKoU; anej 
Old Fort \\'illint7i in Scny^al (icon) ; .S. ,S. O’Mallc-y, History of Hrnyal, 
Bihar and Oiishi under British Rule, (.'alcutta (1025). 

CALDECOTT, RANDOLPH ( 1846-1 s.s() i, Engli.sh .artist 
and illustrator, was born at Chester on March 22. 1846, and dic-d in 
Florida on I'eb. 12, 1S86. He was a prolific and original illustrator, 
gifted with a genial humorous faculty, .and he succeeded also, 
though in Ic-ss degre-e, as a painter and sculptor. 

His most famous liook illustrations arc those for:--Old Christmas 
(1870) and Bnirehridye Hall (1877), both by Washington Irving; 
North Italian F'ltlk (1S77), i.ey Mrs. ('omvns (.'arr ; The Harz Moun¬ 
tains ( i88,H ; Breton Folk (1870), by Henry Blackburn; picture-liooks 
(John Gilpin, The House that Jaik Built, and oilier ehildren’s 
favourite's) from 1878 onwards; Some Aesop's Fables -with Modern 
Instances, etc. (i88y)- He held a roving commission for (he Graphic, 
and was an occasional contrihutor to I’utuh. He was a mernher of the 
Royal Institute of Bamters in Water.rolours. ,SVe Henrv Blackburn, 
Randolph Caldecott, Tersonal Memoir of his Elarly Life (1880). 

CALDER, SIR ROBERT, Bart. (1745-181S), British ad¬ 
miral, was born at Elgin, in Scotland, on July 2, 1745 (os.), of 
an old family, and at the age of 14 entered the Brili.sh navy as 
midshipman. In i 7()0 he was named captain of the Heel by Sir 
John Jervis, and took part in the great battle off Cape St. Vincent 
(Feb. 14, 1797 ). He received a baronetcy in 1708. In 179O 
became rear-admiral; and in 1801 he was de.spatched with a .small 
squadron in pur.suit of a French force, under .Admiral Hantheaume, 
conveying supplies to the French in Egypt. In this pursuit he 
was not successful, and returning home at the peace he struck 
his llag. When the war again broke out he w^as rec.iHcd to service, 
was [iromoled vice-admiral in 1S04, and was employed in the 
following year in the blockade of the ports of Eerrol and Corunna, 
in which (amongst other ports) ships were preparing for the in¬ 
vasion of Engk'iad by Napoleon I, He heUI his position with a 
force greatly inferior to that of the enemy, and refuseil to be | 
enticed out to sea. ()n its becoming known that the first move- ! 
ment dire'ted by Napoleon was tlu' rai-ing of the blockade of i 


Ferrol, Rear-Admiral Stirling wms ordered to join Sir R. Calder 
and cruise with him to intercept the fleets of France and Spain 
on their passage to Brest. The approach of the enemy was con¬ 
cealed by a fog; but on July 22, 1S05, their fleet came in sight. 
It still outnumbered the British force; but Sir Rcchert entered 
into action. After a combat of four hours, during which he cap¬ 
tured two Spanish ships, he gave orders to discontinue the ;iction. 
He offered battle again on the two following days, but the chal¬ 
lenge w-as not accepted. The French admiral X'illeneuve, however, 
did not jmrsue his voyage, but took refuge in herrol. In the judg¬ 
ment of Napoleon, his scheme of inwision w;is bafiled by this day's 
action; but much indignation wais felt in England at the failure 
of Cakh'r to win a complete victory. In con.seciucnce of the strong 
feeling against him at home he demanded a court-martial. This 
was held on Dec. 23, and resulted in a severe reiirimand of the 
vice-admiral for not having done his utmost to renew the engage¬ 
ment, at the same time acejuitting him of both cowardice and 
disaflection. False expectations had been raiseil in England by the 
mutilation of his despatches, and of this he indignant!>■ comiilained 
in his defence. The tide of feeling, however, turned again; and 
in 1S15. by way of public testimony to his .serviies. and of ac- 
(juitlal of the charge matle against him, he was ap[)()intcd com¬ 
mander of Portsmouth. He died at Holt, near Bislu)[)'s Waltham, 
Hampshire, on .Aug. 31, 1818. 

Si'c Naval Chionicle, .wii.; James, Naval History, iii. ;ys6--379 
( I 8f o ). 

CALDER, an ancient district of Midlothian, Scotland. It is 
di\ide(l int<» I lie civil pari.shes of Mid-Calder (pop. i9,U- -,7<)8i 
and West ('alder (pop. 6,817), Li'st (’alder belonging to the 
pari.'-h ot Kirknewton 'I'he locality owes some of its comniertial 
imi.»ortance to the mineral oil industry, which, howcwi'r, )i;is now 
declined. (\)al i.s mined, sandstone and limestone are worked, 
and paper is made. Mid-Ualder, a town on the Almond, has an 
ancient church, and John Sjwttiswood (1510-1585), the Scottish 
reformer, was for many years minister. I'he town of West Ualder, 
within the parish of that name, is situated on Breich Water, an 
afniK'nt of the Almond, 15 1 mi. S.W. of Edinburgh bs' the 
L.M.S.R,. and i.s the chief centre of the district. .At Addicwell, a 
vill.ige about 1 1 tni. S.W,, the mnnufaclurt' of ammoni.'i, najihiha, 
paraflin oil and tandl(?s is carried on; llu' \’j]l;ige dates from 1866 
Oil is also refined at I’umphersion. Ifidh these villages .irosc as a 
re^ulI of the oil working.', Tlte tii.-^lrid (ontains sever.il luimili, 
old ruined castles and a Roittan lamj) whiOi is in a sf.ilc of (om- 
paralively good iireserx.-iiiun. 

CALDERON, GEORGE (1.868-19151, Brilidi drauMtisI, 

was born in London on I.)ec. 2. j8()8, the son ot the painlet Philip 
H- (';il(]er()n, K„A. Educited at Riigbv .ind 'I'rinil)' i ollegc, Ox 
ford, he .spent two ye;irs in Si, Felcisburg (Leningr.i'i i ( 1895- 
97), and from that lime onwards took a deep interest in Kii-'Skiu 
literature and in the diaieOs and folk-lore of t)ie Sl;i\' peoples 
generally. He was for a short time an ofiicial of the Bnti:li Mu¬ 
seum. His first play, The F'ountiiin, was jiroduied b> the Stage 
Society in iijog Hi.s collected [ikiys were pasthuinoiidy printed 
in 1921-22; they included a tragedy in blank verse etilillrd 
Cromwell: Mall o’Monks. lb' wrote one volume of impressions 
of travel, Tahiti, after a visit to the South Si-as in I'loi) In the 
World W.'tr Calderon served first as an interpreter in l i.iine and 
then as a line ofiiter in the Ffardanelles. His name was in the 
wounded and missing list of June 4, 1915. 

CALDERON, PHILIP HERMOGENES ( 8,31898), 

English painter, born at Foiliers, only son of the Ke\' Juan Cald¬ 
eron, a native of La Manchti. He was educated liom his 12th 
year in London, where his father w.as jirofc'ssor ot Spanidi litera¬ 
ture at King's college. He began his artistic studies in 1850 at 
Leigh's, in Newman street. When nearly 20 he went to Paris to 
study at the Lcole dcs Beaux-Arts, under M. pKot. His most 
popular picture is "Broken Vows,” exhibited at the Royal Acad¬ 
emy in 1H57. He became A.R.A. in 1864, R .A. it) 1867. He was 
elected keeper of the Roy.d .Acadi'iny in 1887, .md 'lied at Burling¬ 
ton House on April 30, 1S9S. Calderon belonged to the so-called 
St. John’s Wood school, which excelled in genre pictures with 
historical interest. 
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CALDER6n, RODRIGO (fi. 1621), Count of Oliva and 
Makolj^ss dk l.As SiLTi: Inglrsias, Spanish favourite and adven¬ 
turer, was l)orn at Antwerp, the son of a Spanish army ofliccr. In 
1598 he entricd the serviie of the duke of Lerma as secretary. 
He w as crealcil (oiint of Oliva, a knifiht of Santiago, c.ommendador 
of Oiana in (he order, secretary to Philip III. and made an ad¬ 
vantageous marriage with Ines de Vargas. As an insolent uji- 
starl tie was pei uliarly oflious to the enemies of Lerma. "^rwo re¬ 
ligions persons, jnan de Santa Maria, a Franciscan, and Mariana 
de San Jose, prioress of La liruarnai ion, workiai on the queen 
Margarita, by whose influence Calderon was removed from the 
secretaryship in 161 1. Hut he retained (hi; f.avour of Lemia, and 
in 161.’ he was sent on a sfiecial nii'^sion to Flanders, and on his 
return was made mar(|ues de Las Siete Inglesias in 1L14. When 
(|ueen Margarita died in (hat year in childliirth CaldiTon was ac¬ 
cused of having used wilihcraft against her. Soon after, it became 
gi'iierally knowui that he had orderiui (he murder of on(“ Francisco 
de juaras. On Lerma’s disgrace' in 161M he was arrested, des[)oiled, 
and on Jan. 7, 1620, was savagi’Iy tortured until he (onfessed to 
the murder of Juaras, althougli he steadfastly denied all the 
other (barges. He met his fate firmly with a show of jiiely on 
Oct. .'I, 16;I. Lord Lytlon made Rodrigo ('aldeimn the hero of 
his story ('dUlmUi I hr Cdtirlirr. 

Scr Modrstc di' la I'liciilc, J/i.storiii (irtirral E\pnna, vol. "xv. pp. 452 
rf \rq. (iSto (17) ; (.Iiicvedo, Ohms, vol, (iraudes Atinlrs de (>ninir 
Puts A » iinoii- ( onteiiiporarv I'ritnh pamphlet on Calderon, 

Ilislone (idmirahh el dnlin ptlovdlde ndvenue en la peruaifie d'un 
fa-',vor\' de la ('oar d'Espaene , is reprinted hy M. F. I'ournier in 
F(ir/ct(’v hi\toriques, vol. i. (JH5O. 

CALDERON DE LA BARCA, PEDRO (1600-.6SO, 

Spanish dramatist and poet, was horn at Madrid on Jan. 17, 1600. 
H(' was ediKaled nl llie Jesuit, college in Madrid with a vii'W' 
to aicepling a I’.iinilv' living; abandoning this projei I . lie studied 
law at S.dani.iiu .1, and (onipeted with siu (ess at the lit(‘rary 
fell's held in lioiioiir of St. Lidore at Madrid ( 1(120-From 
i().' ,-,ps Caldcion seenis to have resided at Madrid. Karly in 1(129 
hi.s brollier Piego w.is slabbed b}’ an actor, who took saiutuary in 
the convent of the Trinitarian nuns; Calderon and his friends 
broke into the cloister and all('ni[»lc(l to .sei/e the otfender. This 
violation was dcnoiiiued by (lie f.i diionable pnarlici llortcnsio 
Felix Paraviiino in a sermon prcai bed before Philip IV,; 
Calderon retorted by introducing into ICl priucipr constnnic a 
mocking refereme (iiftcrwairds cancelled) to Paravicino’s gon- 
goristii verbiage, and was tommitled to prison. He was soon re¬ 
leased. grew rapidly in rcpul.ition as a playwright, and, on the 
death of Lope d(' Vega in i(),ys, "'as recogiii/.i'd as the foremost 
Spani''li dramatist of I he age, A volume of his pla.vs. edited by his 
brolhei Jose in 1(15(1, contains sui h i elebraled and diver.se ]»ro- 
(iintioiis as I.a FnA; I’.v .sui ho, El /’urt^iilorio </<’ Ann Eatriiio, La 
Deviu ii'ni (Ic la ouz. La Dauia dm mlc and }\'or rstd qua e.sfaha. 
Ill 1(15(1-57 he was made a kiiighi of the order of Santiago by 
Philij) 1 \’,, who had already iominissioned from him a .series of 
speCaiuiar plays for the roval theatre in the linen Retiro. Cald- 
erbii vv.is aliiiust as poiiular with the general public as Lope dc 
\’('ga had bei 11 in his /enith; he was, moreover, in high favour 
at (ourt, but this roval ji.ilronage did not help to deva'lop the 
finer elejiKiils of his genius. On May 2.S, itqo, he joiiu'd a 
uimpanv of mounted cuirassiers raised by Olivart's. look jiart in 
llie Catalonian campaign, and distinguished himself by his gal¬ 
lant ry at d'anagoiia; his health f.iiling, he retired from the armv 
in Nov. i(ei2, and (luce yc.us later was awarded a special mili- 
tarv' pension in recognition of his .services in the lield. The history 
of hi.s life during the next few years is olisnire. He appc'ars to 
have been profoundly aflected by the death of his mistress—(he 
mother of bis son I'edro b'M'—about the ye.ir ](>.pS-4u; his long 
iomu'clii.Hi with the theatre' had led him into temptations, but it 
had not dioiim’slu'd his iiistini live spirit of devotion, and he now 
sought consolation in religion. He beiame a tertiary of the order 
of .St. Francis in 1650, and I'uuilly reverted to his original inten¬ 
tion of joining (he priesthood lie wa.s ordained in 1651, was 
presented to a living in the parish of San Salvador at Madrid, 
and, avoiding to his statement made a year or two later, de¬ 
termined (o give up writing for the stage, lie did not adhere 


to this resolution after his preferment to a prebend at Toledo in 
1653, though he confined himself as much as possible to the com- 
po.sition of autos sacrament alas —allegorical pieces in which the 
mystery of the Eucharist was illustrated dramatically, and which 
were {x-rformed with great pomp on the feast of Corjius Christi 
and during the weeks immediately ensuing. In 1662 two of 
Caldcrdn’s autos—Las drdencs militarcs and Misiica y real 
liahilonia —^werc the subjects of an enquiry by the Inquisition; 
(he former was censured; the manuscript copies were confiscated, 
and the contlemnation wa.s not rescinded till 1671. Calderon was 
appointed honorary chaplain to Philip IV. in 1663, and the royal 
favour was continued to him in the next reign. In his 81 s( year 
he WTote hi.s last secular play, Hado y Divisa dc Lronido y 
Xfarfisa, in honour of Charles ll.^s marriage to Marie-Louise de 
liourbon. Notw'ithslanding his position at court and his universal 
[lojMilarily throughout Spain, his closing years seem to have been 
pa.s.si'd in poverty. He died on May 25. 1681. 

Like most Spani.sh dramatists, Calderon WTole loo much and too 
.sjieedily, and he was too often content to recast the product ions of 
his predecessors. His Saber del mol y del hien is an adaptation of 
Lo[ie de Vega’s play, Las Mudanzas dr la jorluna y sueesos de 
Don Beltran de Araydii; his Selva conjusa is also adapted from a 
play of Lope's w'hich betirs the same title; his Kneanto sin encanto 
derives from Tirso de Molina’s A?nar par sn'ias, and, to take an 
extreme instance, the second act of hi.s Cahellos de Ahsiddn is 
transft'tred almost Itoriily from (he third ait of Tirso's Ven^anza 
de 'I'aniar. It would be etisy to tiiid other exaniiiles of Calderon's 
lax methods, but it is simple Justice lo point out that he committed 
no offence against the prevailing lode of literary" morality. Many 
of his eunicmporaries plagiarized with equal auilaeity, but with 
far li'.vs sucees.s. Sometimes, as in A 7 Alcalde de Zalaniea. the bold 
procedure is completely justified by the result; iu this case by his 
individual treatment he transforms one' of Lo[K‘ de V'cga’s rapid 
iniprovi.salions into a lini^hc'd masterjiiecc'. It wa.s not given to him 
to initiate a grcNif dramatic mov'ement; hc' came at the end of a 
litc'r.iry revolution, was compelled to acce|)t the conventions which 
Lopc' dc' \'cga had inipo.sc'd on the Spani.sh st.igcv and lie ;ic(('[)tc'd 
them all (he more readily .since they wen* jiec uli.irly soil aide to 
(he disj)lay of his splcmdid and vtiried gifts. Not a master of ub- 
.servnlion or an expert in invention, he .show'ed an unexampled skill 
in contriving ingenious variants on existing thenu's; he had a keen 
dramatic .sense, an unrivalled dexterity in manipulating the 
mechanical resources of the .stage, and in addition to these minor 
indii.pensabU' talents he w-as entiovved with a lofty philosophic 
iniagiiKilion and a wealth of poetic die tion. Naturally, he had (hc 
defects of his great qualities; his ingenuity is apt to degc'nc'rate 
into futile enibelli.shment; his emjiloymenl of thc'atrical devices is 
(he subject of his own good-humourc'd satire in A'o hay bnrlas eon 
el amor; his jihilosojihic. intellect is more interestc'd in theological 
mysteries than in human passions; and the delicate bc'auty of hi.s 
style is tinged with a wilful preciosity. Kxcc'lling Lope dc' \’ega at 
many points, Calderc’in falls lielow his great predecessor in the 
delineation of character. Yet in rdmost every' department of clra- 
m.iiic art Calderc'in h.as obtained a series of triumphs. In the* sym¬ 
bolic drama he is best represented by Iil Brinripe const ante, by 
F.I Mdy,ico prodiyioso (familiar to English readers in Shelley's free 
translation), and by La I'ida cs siieiio, pc rhaps the most jirofound 
and original of his works. His tragedies are more remarkable for 
their acting (jualities than for their convincing truth, and the fact 
th.it in f.i] Xiiui de Coifu z Arias hc' inler\)o!a(es an c'ntire act bor¬ 
rowed from Velez de C.aevara's play of the same title seems to 
indiL.ite (liat this kind of composition awakened no great interest 
in him; but in FJ Medico de su honra and El Mayor numstruo los 
trios the theme of jealousy is haiicllc'd with sombre power, while 
El Alcalde de Zalanu a is one of the greatest tr.cgedies in Spani.sh 
literature. Calderon is seen to muc h less advantage in (hc spectac ¬ 
ular play.s— dramas de trarnoya —which he wrote at the' command 
of Philip IV.; 1 hc dramatist i.s subordinated to (he stage-carpenter, 
but (he graceful fancy of the poet preserves even such a mediocre 
piece as Los 7 'res Mayorcs prodit^ios (which won him his knight¬ 
hood) from complete oblivion. A greater oiiportunity is afforded 
in the more animated cornedias palacky,as, or melodramatic pieces 
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destined to be played before courtly audiences in the royal palace: 
La Banda y la flor and El Galdn fantastna arc charming illustra¬ 
tions of Calderon’s genial conception and refined artistry. His his¬ 
torical plays {La Graft Cenobia, Las armas de la hcrviasura, etc.) 
are the weakest of all his formal dramatic productions; El Golfo 
de las sirenas and La Purpura de la rosa are typical zarzuelas, to be 
judged by the standard of operatic libretti; and the enfremesrs 
are lacking in the lively humour which should characterize these 
dramatic interludes. On the other hand, Calderon’s faculty of in¬ 
genious stagecraft is seen at its best in his “cloak-and-.sword” plays 
icomedias de capa y espada), which are invaluable pictures of 
contemporary society. They are conventional, no doubt, in the 
sense that alt representations of a specially artificial society must 
be conventional; but they are true to life and are still as intere.st- 
iiig as when they first appeared. In this kind Mo siempre lo pcor 
es cierto. La Danui duendc, Una casa con dos puertas mala cs de 
^uardar and Gudrdatc del ai^iia mansa arc almost unsurpassed. But 
it is as a writer of autos sacramentales that (.’alderon defies rival¬ 
ry; his intense devotion, his subtle intelligence, his sublime lyrism, 
all combine to produce such marvels of allegorical poetry as La 
Cena del rey Baltasar, La Viiia del Senor and La Serpiente de 
metal. The autos lingered on in Spain till 1765, but they may be 
said to have died with Calderon, for his successors merely imitated 
him with a tedious fidelity. Almost alone among Spanish poets, 
('alderon had the good fortune to be printed in a fairly correct and 
readable edition (1682-91 ), thanks to the enlightened zeal of his 
admirer, Juan de Vera Tassis y Villaroel, and owing to this happy 
accident he came to be reganled generally as the first of Spanish 
dramatists. The jiublication of the plays of Lope de \'ega and of 
Tirso de Molina has affected the critical estimate of (..'alderon’s 
work; he is seen to be inferior to Lo[ie tU* Vega in creative power, 
and inferior to Tirso de Molina in variety of conception. But, 
.setting aside the extravagances of his admirers, he is admittedly 
an exquisite jioet, an expert in the dramatic form, and a typical 
represinitative of (he devout, chivalrous, patriotic, and artificial 
society in which he moved. (J. h'.-K.) 

biiirToraiAniv.—If. Hrevmann, Calderon-Studicn (1905), I. Toil, 
contains a fairly exhaustive list of edition.s, translations and arranne- 
nents; .Autos sdcramentales (1 75()-(')o), ed. J. Fernandirz dc Apontes; 
Cvnifdias (1848-50), ed. J. E. Jlartzenbusch ; Tealro selecto {1884) ed. 
M. Menendez y I’elayo; El Afdf^ico prodigioso (Heillwonn, 1877), I'd. 
A. Morel-Eatio; Sclrcl Play; of Calderon (1S88), ed. N. M;ir('oll. 

See also K. Fitzgerald, Six Dramas of Calderon a free trans¬ 

lation; F'. W. V. Schmidt, Die Schauspiele Calderon’s (Fllierfeld, 
1857); M. Menendez y I’clayo, Calderon y m tealro (18S1); E. 
Giinthner, Calderon und seine Werke (Freiburg i. B. 18.H8); C. Perez 
Pastor, Dorument ns para la bioprnfid de D. Pedrn Calderon de la 
Barca (iQoS) ; S. de Madariaga, Shelley and Calderon ( 1020). 

CALDERWOOD, DAVID ifsis-^bso). Scottish divine 

and historian, was cduiated at Edinburgh, where he look the 
degree of M.A. in 1593. About 1604 he became minister of 
('railing, near Jedburgh, and resolutely opposed the introduction 
of Episcopacy. In 1017, while J.ames was in Scotland, a Remon¬ 
strance, whi(h had been drawn up by the Presbyterian clergy, 
was placed in ('alderwood's hands. He was summoned to St. 
Andrews and examined before the king, but neither threats nor 
promises could make him deliver up the roll of signatures to 
the Remonstrance. The privy council ordered him to be bani.shed 
from the kingdom for refusing to acknowledge the sentence of 
the High Commission. On /Xug. 27, 1619, he sailed for Holland. 
During his residence in Holland he published his Altare Damns- 
cenuvi (1623). Caldcrwood appears to have returned to Scot¬ 
land in 16:4, and he was soon afterwards ajipoiiited minister of 
Pencailland, in the county of Haddington. His last years were 
devoted to the preparation of a History of the Kirk of Scotland, 
the ms. of which is in the Briti.sh Museum. An abridgment was 
published in 1O78. A digest of the complete work was published 
by the Wodrow Society (1842-49). Calderwood died at Jedburgh 
on Oct. 25, 1650. 

CALDERWOOD, HENRY (1S30-1S97), Scottish philo¬ 
sopher and divine, was born at Peebles on May 10, 1830. He was 
educated at the Royal High school and the University of Edin¬ 
burgh. In 1856 he was ordained pastor of the Greyfriars church, 
Glasgow. He taught moral philosophy at Glasgow university until, 


in iSbS, he became professor of moral philosophy at Edinburgh. 
He was made LL.D. of Glasguw in iSiis. He died on Nov. 19, 
1807. His first and most famous work was The Philosophy of the 
Infinite (1854) in which he attacked the statement ot Sir William 
Hamilton that we can have no knowledge of the Intinite t'aliK-r- 
wood held that such knowledge can e.xist; (hat Faith implies 
knowledge. His moral philo.sophy endeavours to sub.siantiate 
the doctrine of divine sanction. Beside the data of experience, 
the mind has pure activity of its own whereby it aiiprehends 
reality. He wrote in addition A Handbook oj Moral Philosophy 
(1872); On the Relations oj Mind and Brain (1870); Science and 
Religion (1880); Evolution and itlan's place in Nature (1803). 
Among his religious works the best known is his Parables of Our 
Lord (1880), and just before his death he finished a Life of 
David Hume in the “Famous Scots” scries (jSiRi). He was (he 
first chairman of the Edinburgh .school board. 

CALDWELL, a city of Idaho, U.S..\.. in (he fertile Boise 
valley, near the w-estern boundary of the Stale; the rounlv .seat 
of Canyon county. It is on federal highway 30 and is served ]>v 
(ho Union Pacific railway system. The population in ]()4o was 
7.272. It is the geographical centre of irrigated lands compris¬ 
ing 725,000 ac.. 90% of which is under cultivation; and (he home 
of the College of Idaho, founded in 1891. 

CALDWELL, a town of Essex County, New Jersey, mamed in 
honour of a hero of the Revolution; population in Kjqo was 4,932; 
connected by (he Erie Railwaav and motor bus with neighbouring 
cities. Here Grover Cleveland, twice I’residcnt of the United 
States, was born on March rS, 1837; Cleveland Park was named 
in his honour. 

CALEB, in (he Bible, one of the .spies sent by Moses from 
Kadesh in South Palestine to spy out the ];md of ('anaan, l or 
his courage he was rewarded by the promi.se that Ik* and his sicd 
should jmssess it (Num. xiii. seq ). Later trailition includes 
Joshua, the hero of the conquest of the land. Subsequently Caleb 
settled in Kirjath-Arba (Hebron), but (here are different accounts. 
(a) Caleb droxe out (he; Anakiles, giants of Hebron, and gave his 
daughter Achsah lo Gthniel, his brother, who took Kirjath-Sepher 
or Debir (Jos. xv. 1.^-19). Both are “sons” of Kenaz, an Edo¬ 
mite clan (Cien. xxxvi). El.sewhi're {!>) Caleb (he Keiiiz/i(e 
reminds Joshua of the promi.se at Kadesh; lie asks that he may 
have (he “mountain whereof Yahw'eh spake,” and hopes to drive 
out the giants from its midst. Joshua blesses him and thiisHelnon 
becomes the inheritimce of ('aleb (Josh. xiv. 6-75). Idirther 
(c) the cafiture of Hebron and Debir is as( ribed to Judah who 
givi'.s them to Caleb (Judg. i. 10 .07/. 20); and finally (d) these 
cities are taken by Joshua himself in (he course of .'i gre.ii r.iin- 
liaign against .Soulli ('anaan (Josh. x. 36 391. 'Hie siai ol ihe 
Ian was at ('armel in South Jud.ih. and Atiigail, tin* wile oi the 
C.-debite N.'ifi.'il, W'as taken by David after her husband's death 
(I Sam. XXV., xxx. 14). Later tlie small dixisions of the .'■oiith 
WK're unitcfl umler (he name Judah. ;iik 1 this is relleeted in the 
genealogies of I ('hron. ii., i\'., where Caleb and Jer.ahineel bei onie 
dcscend.ints of JiiDAir iq.v.). 

CALEDON, a tow’n of ('ape Coinin', South Afrli:i vn miles 
from Capetown, 34” 14' S.. 19" 25' E., on a spur nf the /'Aarl- 
berg, at an altitude of 754 feet. Po]) (104'' I-89.; F.iiropeans 
and about 1.327 non-Europeans. Tlu* slreits tonfDrni to the 
irri'-gularifies of the .slofies, and are lined with oak* and blue 
gums. 'Hie town has several mineral siirings, of whiili d\ b;ive 
a temiieralure of 118°. It used to be visited by Dii'iti and 
British officials from the East Indies and India, who am -and to 
have derived much benefit from the batlis, whuh ate radio¬ 
active. The opening of the Suez canal diverted this italln , but in 
recent years Caledon has attracted more health-seeking x'isilors. 
Sixteen baths and a hot swimniing-btilh ha\e been inOallerl. 

The district of Caledon is largely devotefi to pastor,dism, Wool 
and grain arc its chief products. It also has a larei* trad<* in wild 
flowers, especially everlastings, and many xarielies of heaths. 
Good shooting is to be had. Caledon i.s also the name of a 
tributary of the Orange River iqv.). 

CALEDONIA, the Roman name of Xorlh Britain, still u^ed 
fur Scotland, espei ially in poetry. It oi ( urs first in the poet 
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I.uciin (a d. 64), am] then often in Roman literature. There were 

(1) a district Cal((U)nia, of whidi the southern border must have 
beeji on or near the i.sthimis between the Clyde and th(’ Forth, 

(2) a (.'aledoniaii Idjresf (possibly in iVrthshire). and (3) a tribe , 

of Caledones (jr (.‘alidones, named by (he peo^raphcr I’tolemy as j 
livinu: within boundaries which are now unascertainal)le. The 
Romans first invaded C aledonia under A^ricola aV)Out a.d. 82. 
Alter a brief halt on the loiih and Clyde l.sthmus, where they 
established a line of temi)orary j»osts, one or two of which, 
notably that at Harhill, have been identified through excavation ^ 
they penetrated farther north and lou^dit the decisive battle of 
(lut war, ai cording' to 'lac it us on the slopes of Mons Craupius. 
Ci'his, not Cr;imi)ius, is the proper spelling', thouj^h (Iranipius was 
at one time (ommordy aceepteil and indec-d Kave rise to the 
modern name Crampian i 'Fhe site must have Ixam some way 
iH'Vond the Roman eiuamiinn'nt of Iinlituthill (in the policies 
of l>el\iiie, 10m. north of I’erih near the union of Tay and Isla), 
width is the ino.-^t northerly of the ascertaint'd Roman encamp¬ 
ments of a iiermaneni character in Scotland and belonps to the 
a^'c- of A^'ricola. 'Tacitus represents the rc-sult as a victory. 'The 
home ('ovi'rnmenl, whether acci se to exiic-nsive c ont|uests of bar¬ 
ren hills, or afraid of a vie torious general, abrujitly retailed Akhc- 
ola. 'The- old view that his ncjrthern <c»tK|uests wctc* abandoned 
is not borne out by the results of reaemt rc-search. Rather, there 
is evidence to show that they were held for 20 or yo ye.ars after 
his cle[»artlire, though not without various vicissitudes. 'The abun¬ 
dance and richness of the relics found at NewsteacI, the Tri- 
monlium of I'tolemy, suKtJests that, on one occasion at Icnist, the 
withdrawal was anylhin^f but orderl\’. I'inally Hadrian fixed the 
frontic-r to the soutli of ( heviot. 'The ne.vt acKame followcal 
immediatedy. .About ad. i.;.:, wiien tlic' district up to (he Firth 
of I'orlh was defiiiilely anniMsl, and a lampart with forts aioiiK 
it, the Wall of Antoninus I’ius, was drawn from scm to .sea {sec 
JtKrtAi.\. .'ind A.stciM.M^s I'li’s). At the same time a 

few other loits such as Ardoch, north of Dunlilanc* and Carpow 
nc-ar Abernethy wen* occupied or recncupied. But the* conc]uest 
w.is stubbornly clisjiu(c-il, and after .several risin^.'s, the land north 
of Cheviot was lost about A.n iSo-iS^; About a.d. 20S the c*m- 
jieror .Septimius Sevcniis c.arriecl out an extensic'e punitive exjeedi- 
(ion ay'ainst (hc‘ norihcTii tribes. It Is doubtful how far lie pene- 
tratc'd, lor he has left no indubitable- traces of his jiresence save 
at (,'r.imaoncl on the Forth, and the Kt^'‘tf temporary camps that 
have bec-n reco^mi/ed in the shires of I’orfar, Kincardine and 
Abi-rdc'eii, may ,is e.isily belong to earlic-r catnpainns as to his. 
It is, howc-ver, clear that alter his dc-ath the Roman writ never 
axain ran north of Cheviot Rome, indeed, is somcdinic's said to 
have ic'cciverecl the whole- latid up to (he Wall of Jhus in ad. 

aticl to have- established ihc-re a jirovince, Wdentia. A province 
wilh Ih.it n.imc- was ci-rtainly oryMiiizc-d somew’here. But its site < 
and c-xte-nt an- c|uiti‘ uncc'rt.iin ami its duration was exceedinf^ly 
brief. 'Throughout, Scotland remained substantially untouchc'd by ! 
Rom.m inlluc-iu c-s, and its C'eltic art. though pe'rha[)s influenc ed 
by lris 4 i, ri-mained frc-c- from Mediterranean infusion. Even in 
the south of Scoll.ind which was for a time within the <-nipire. 
the occupation was military .and producc'd little civilizing effect. 
Of the- actu.al condition of the land during the period of Roman 
rule in Britain, wc- are only be-ginning to learn the details by 
excavation. 'The- re-mains from the purely native .settlement on 
'I'raprain Law in l-’.ist Lothian, where the housi-s wc*re of daub 
and wattle, include much Roman pc)((c-r\’ and many Rom.in coins. 
The ‘’broc hs,” the- “c rannoN s," and the uncic-rground stone houses 
locally c.dled "wee-ms” in all thna- of which Roman fragments 
have- bec-n found, wc-re also native forms of dwelling, etc., and 
some of the ‘ Late Celtic” metal work may belong to this age. 
But of the- political divisinns, the- boundaries and capitals of the 
trilies, ancf the like, wc- know nothing. I’tolemy gives a list of 
tribes ami j>la(e names But hardiv one ran be identified with 
any ajiproach to certainty, except in (he extrimie south. Nor has 
unanimity cpiile been reachc-d about the ethnological problems 
of the jiopul.ition, the .Arean or non-.Aryan character of the Piets 
and the- like 'The name- Caledonia is said to siirxive in the second 
syllahle of Dunkeld and in “Schiehallion” (Sithchaillinn). 


I Bibi.iograi'iiv.— Tacitus. A^ricala (eel. J. G. C. Anderson, 1Q22) ; 

Hi.'.t. Augusta, Vita Srvrri; Dio Ixxvi.; G. Macdonald, The Roman 
Wall in Srolland (igii), “Roman Coins found in Scotland” (in Proc. 
Sor. Anl. Scot. lii. and Iviii.) and “The Agricolan Occupation of North 
Britain” (in Journ. Roman Studies ix.) ; J. ('uric, A Roman Frontier 
Post (iQii) and “Roman and Native Remains in ('alcdonia” in 
(Journ, Roman Studies iii.). For accounts of c.xcavations see Proc. 
Soc. Anti^. Scot. xxx. if. (Birrens, Ardoch. Birre-nswark, f'amclon, Zync, 
Inc.htuthiil, Bar Hill, Castlc-cary, Rough Castle, Raerlykc-s, Glenmaitan, 
and Mumrills) and S. N. Miller, The Roman Fort at Halmuildy 
(1022). For the inscriptions .see Corpus Inscr. Tat. vii. and Ephem. 
Fpi^r. iv. and i\. (F. J. H.; G. M.) 

CALEDONIAN CANAL. The chain of fresh-water lakes 
—Lochs Ness, Oich am! Lochy—W'hich stretch along the line of 
the Great Glen of Scotland in a south-west direction from Inver¬ 
ness, early suggested the idea of corinc-Lting the east and west 
coasts of Scotland by a canal which would save ships about 400 m. 
of co.'isting voyage round the- north of Clrt-al Britain through (he 
stormy I’entland firth. In i77.( Janies Watt was employed by the 
government to make; a survey for such a canal, which was con¬ 
structed by Thomas 'IVlford and opt-m-d in Lrorii (he north¬ 

ern entrance on Keauly firth to the southern, near l-'t. William, 
the total length is about bo m., that cd' the aititicial portion Vicing 
ahcuit 22 m. 'i'he number of locks is 28, and their lift is in gc-rieral 
about 8 ft., hut some of them arc for rc-gul.iling purposc-s oidy. 
'The navigation is vested in and numage-d liy the commissioners of 
(he Caledonian canal, of whom the .speaker of the House- of ("oni- 
luons is C.V officio chairman. Any jirolils must l>i- c-xix-iuled on 
renew-als and improvc-menls of the canal, l»ut jiaiiiamen! is occa¬ 
sionally calleci ujHin to make spe-cial graiiL. 'The canal is now 
liltle usc'd owing to its small size- and the incrc-asvd [lovver and 
range of steam lishing vc-ssels. In the commissioners is .also vc-stec' 
(he Crinan c anal (q.v.). 

CALENBERG, the name of a district, im lucling the* town of 
Hanovc-r, formerly jiart of the duchy of Brunswick. It received 
its M.imc- from a castle near Sc huienburg, and is traversed by the 
rivers Weser and Lcim-, its arc-a being about 1 o^o sciuarc- iiiik-s. 
'The district was given to various cadets of the ruling house of 
Brunsvvic k. one- of these being Krm.‘st Augustus, afterwards elc-ctor 
of Hanover, and (he ancestor of the Hanoverian king.s of Grc-at 
Britain .ind Ireland. 

CALENDAR, so callc-d from the T^oman Calc-nds or Kah-nds 
a rnc-lhocl of distributing time into cc-rlain periods adaptc-d to the 
purposes of civil life, as hours, da>'s, wc-eks, months, years, c-tc. 

'The- .\()lor day is di.slingui.shed by the- daily revolution of the- 
earth and the altc-rnalion of light and darkness. The- .solar year 
completes the circle of the- seasons. 'The phases of tlic- moon yield 
tlie moulfi. The solar day, the solar year, and the lunar month, 
or lunation, are c<ilk-d the natural divisions of time. 'The hour, 
the- week, and the civil month arc conventional divisions. 

Day, Week and Month.— 'The subdivision of ibe day (7.7-.) 
into tw'enty-four parts, or hours combines a natural with a con¬ 
ventional division. The wc-ek, a iM-ricul of si-\’en d.iys, having no 
reference wh.'ttcw'er to the celestial motions, might have bc-en 
suggested liy the phases of the moon, or by the number of the 
l)lanc‘ts know-n in ancic-nt times, an origin which is rc-ndc-rc-ci more 
j)rohahIe from the namt-s univc-rsally gi\'en to the different days of 
which it is composed. 

'The English names of the days are derived from the- Saxon. 
'The ancient Saxons had borrow'cd the w-ec-k from some- Eastern 
n.-ition, and suhstitutc-d the names of thc-ir own divinitic-s for 
those of the gods of the- E.ist, 

Latin English Sa.xnn 

I lies Soli>. Sund.'iN . Sun’s day. 

Dies Lunae. Monday. Moon’s day. 

Dies Martis. Tuesdac. Tiw’s day. 

Dies Mercurii. Wednesday. Woden's day. 

Dies Jovis. Thursday. Thor's da\. 

Dies Veneris. Friday. Frigg’s day. 

Dios Saturni. Saturday. Selerne’s (ia>-. 

Long before the exact length of the year was dc-lermined, it 
must have been perceived that the synodic rc-volution of the moon 
is accomplished in about 29I. clays. Twelve lunations, therefore, 
form a period of 354 dax-s, which dilfers only by about 11 days 
from the solar year. From this circumstance has arisen the prac- 
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tice of dividing the year into twelve months. But in the course 
of a few years the accumulated difference between the solar year 
and twelve lunar months would become considerable, and have the 
effect of transporting the commencement of the year to a different 
season. To avoid this inconvenience some peoples have abandoned 
the moon altogether, and regulate their year by the course of the 
sun. The month, however, being a convenient period of time, has 
retained its place in the calendar.s of all nations, and usually 
denotes an arbitrary number of days approaching to the twelfth 
part of a solar year. 

Year. —The year is either astronomical or civil. The solar 
astronomical year is the period of time in which the earth per¬ 
forms a revolution in its orbit about the sun, or passes from any 
point of the ecliptic to the same point again; and consists of .^65 
days 5 hours 4S min. and 46 sec. of mean solar time. The civil 
year is that which is employed in chronology, and varies among 
different peoples, both in respect of the season at which it com¬ 
mences and of its subdivisions. When regard is had to the sun's 
motion alone, the regulation of the year, and the distribution of 
the days into months, may be effected without much trouble; but 
the dilhculty is greatly increased when it is sought to reconcile 
solar and lunar periods, or to make the subdivisions of the year 
depend on the moon, ;md at the .same time to ])reserve the cor¬ 
respondence between the whole year and the .seasons. 

In the arrangement of the civil year, two objects are sought to 
be accomplished—first, the equable distribution of the days among 
twelve months; and si-condly, the preservation of the beginning 
of the year at the same distance from the solstices or etiuinoxes. 
Now, as the year consists t)f .d’.S days and a fraction, ami 365 is a 
number not divisible by u, the months can not all be of the .same 
length ami at the same lime include all the days of the year. By 
reason also of th(‘ fractional excess of the length of the year 
above 3G5 days, the years cannot all contain the same number of 
days if the epoch of their commencement remains fixed; for the 
day and the civil year must necessttrily be considc'red as lH?ginning 
at the same instant; and therefore the extra hours cannot be in- 
cludc'd in the year till they have accumulated to a whole day. 
As soon as this has taken place, an additional day must be given 
to the year. 

The civil calendar of all European countries has been borrowed 
from that of the Romans. At the lime of Julius Caesar, the civil 
ctjuinox differed from the astronomical by three months, so that 
the winter months were carried back into autumn and the autumnal 
into summer. 

Caesar abolished the use of the lunar year and the inlc'rccdary 
month, and regulated the civil year entirely by the sun. With the 
advice and assistance of Sosigc'nes, he iixc'd the mean length of 
the year at 3G5.', days, and decreed that c-very fourth year should 
have 3GG clays, the other >’ears having each 36^. The first Julian 
Near comimnced with the 1st of Januarv’ of the 45II1 bc-fore the 
birth of {'hrisl, and the..* /Oglh from the foundation of the citv. 

It may be recorded that c-cidence has now conic- to light of the 
existence- in earlier days of a calendar ba.secl on a .standard yc-ar 
starting fre^m noon on our February r5th. 

I-'or many years it was imagined that Caesar readjusted the 
year so that the first, third, fifth, seventh, ninth and eleventh 
months, that is, January, March, May, July, September and 
Novembf-r should have each thirty-one days, and the other 
months thirty, excepting February, which in commem years 
should have only twenty-nine, but every fourth year thirty days 
Hut no ancient or modern authority supports this view, which is 
a flat contradiction of what Macrobius says in hi.s Saiunialia 
1.14.7, statements that are reiicated in effect in section g. Most 
modern authorities are agreed that much of the suggestion about 
Augustan activities is unwarranted and that Augustus had noth¬ 
ing to do with the lengthening of the month bearing his name. 

The additional clay which oc curred every fourth year was given 
to February, as being the shortest month, and this additional or 
intercalary day was called bis-sexto ralaidus. 

Although the Julian method of intercalation is perhaps the 
most convenient that could be adopted, yet, as it suppo.scs the 
year too long by 11 minutes 14 seconds, the real error amounts 


to a day in i jS years. In the course of a few centuries, how'ever, 
the equinox sensibly retrogrades towards the beginning of the 
year. In order to restore the c-ciuinox to its lornu-r place, Pope 
Grc'gory XIIF directed ten days to be suppressed in the- calendar; 
and ns the error of the Julian intercalation was now found to 
amount to three days in 400 years, he ordered the intercalations 
to be omitted on all the centenary years excepting tho.se which 
are multiples of 400. 

According to modern astronomy the mean geocentric motion of 
the sun in longitude, from the mean eejuinox during a Julian year 
days, is 3G»" -f J7'"-GS5. Thus the mean length of the 

solar year is - - ,, X3fi5 -5 =^3^5 -4-- or 365 davs 

3O0 +27 085 

5 hours 48 min. 4G sec. Now the Gregorian rule- gives cj; inter¬ 
calations in 400 years; 400 yc-ars therefore contain 3t>5X40o4 97, 
that is, i 4G,0()7 days; and consecjuenlly one- year contain.s 3G5 J4J5 
days, or 3G5 days 5 hcnirs min, la sec. This exceeds the true 
solar year by 26 seconds, which amount to a day in 3,3:3 years. 
It has therefore been proposc-d to correct the Gregorian rule by 
making the year 4000 and all its mullij)les common ycvirs. With 
this correction the rule of intercalation is as follows;— 

Every year the number of which is divisible by 4 is a leap year. 
excc-j)(ing the last year of each century, which is a leap year only 
when the- number of the century is divisible by 4; but 4,000. and 
its multiples, 8,000, i:,ooo, iG.ooo, etc., are common years, d'hus 
(he unilormity of the intercalation, by continuing to depend on the 
number four, is preserved, and by the last correction the be¬ 
ginning of the year would not vary more than a day from its 
present place in two hundretl centuries. 

The Lunar Year. —The lunar year, consisting of twelve lunar 
months, contains only 354 days; its commencement consequently 
anticipates that of the solar year by eleven days, and passes 
through the whole circle of the .seasons in about 34 lunar years. It 
l)t-ing so obviously ill adapt(-d to the computation of lime, almost 
all nations emi)loy .some method of intercalation, by means of 
which the beginning of the yi-ar is retained at nearly tin; same 
fixed place in the st-asons. 

Ecclesiastical Calendar. —The ecclesiastical calendar which 
is a(l<)i)t(-(l in all llu- C'atliolii. and most of tin- Protestant countries 
of 1-ajrope is luni-solar, being regulated partly by the solar, and 
partly by thi- lun.ar yc-ar, .-i (iia umsiaru e wliidi gives rise to 
the distiiution bi-lwt-cn the nioxabli- and iminov.able feasts By 
(he and century of our eni, (lisi)ules had arisen among (lu- 
C'hrisii.ins respecting the proper time of cei(-brating Easter, which 
governs all (h(- other movabli- lea.^ts. 'The- J»-ws C(-lebr,ited their 
p.assover on (he Kph d.iy of llu- Jirsf nioytth, that is to say, the 
lun.-ir month of which the i4lh day eiilu-r falls on, or lu-xt follows, 
(he day of lh(- vernal eciuinox Most Christian si-ils agreed 
that Easter should b(- cek-br.'iled on a Sunday. Otln-rs followed 
the ex.'iniple of the Jt-ws, and adhered to the 14th of the moon; 
but llu-.-'e, (he minority, W(-re anountc-d lu-retits. and re((-ived 
Ihi- ap|)ellalion of Ouartod(-{ imans. 'I'he council of Ni( aea, in 
the >'ear 3:5, ordained that tlu- (t'l(-br.a1 ion of Easter should 
th(-tua-forth .'ilways lake place on the Sunday which immediately 
follows the full moon that haiipens upon, or m-xl afl(-r, tlu- 
of the \ernal equinox. Should the 14th of the moon, which is 
regarded as the d.iy of full moon, happen on a Surulay, th(- 
tek-i)ration of Easter was defi-rn-d to the Sund.iv following, in 
ord(-r t(j avoid concurrence with the Ji‘w.s and tlu- abo\(--nu-n- 
tioned heretics. The ob.servance of this rule renders it necessary 
to reioncilc three periods wliich have no common m(-.isure, 
namely, the week, the lunar month, and the solar year; and as 
this can only be done afijiroxim.alely, and within (t-rtain limits, 
the determination of Easter is an ali.iir of (onsiderabh- nicety 
and comjdication. 

Dominical Letter. — The first problem whi( h the construc¬ 
tion of the calendar presents is to connect th(- W(-ek with the 
year, or to find the day of the week ( ()rrc-s|>oiu]ing to a given 
(lay of any year of the era. As the numb(-r of da\s in the week 
and the number in the year are ])rime to one another, two .suc¬ 
cessive years cannot begin with the same day; for if a com¬ 
mon year begins. ft>r e.xamplc, with Sunda>’, the following year 
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will htfjjin with Monday, and if a leap year beRins with Sunday, were indicated liefore the Reformation, As the cycle restorefi 
the year followinj^ will he^in with Fuesday. For the sake of the.se phenomena to the same days of the civil month, they will 

greater generality, the day.s of the week are denoted by the first fall on the same days in any two years which occupy the same 

seven letters of the alphabet, A, It, D, F^, F, G, which are place in the cycle; consequently a table of the moon’s phases 

placed in the calendar beside the days of the year, so that A for 19 years will serve for any year whatever when we know its 

stands opposite the first day of January, B opposite the second, number in the cycle. This number is called the Golden Number, 
and so on to (i, which stands opposite the seventh; after which either because it was so termed by the Greeks, or because it 
A returns to the eighth, and .so on through the 3^5 days of the was usual to mark it with red letters in the calendar. The golden 
year. Now if one of the days of the week, Sunday for example, numbers were introduced into the calendar about the year 530, 
is represented by Fk Monday will be represented by F’, Tuesday but disposed as they w'ould have been if (hey had been inserted at 


year. Now if one of the days of the week, Sunday for example, numbers were introduced into the calendar about the year 530, 
is represented by Fk Monday will be represented by F’, Tuesday but disposed as they w'ould have been if (hey had been inserted at 
by (i, Wednesday by A, and so on; and •very Sunday through the time of the council of Nicaea. The cycle is supposed to 
the year will have the same diaratfer la, every Monday F, and commence with the year in which the new moon fails on (he 
so with regard to the rest. The letter which denotes Sunday 25th of January, which took idace the year preieding the com- 
is called the Doin'nt'u al Letter, or the Sunday Letter-, and when naencement of our era. Hence, to find the golden number N, 
the ilominiial h-ttcr of the year i.s known, the letters which re- c , .. /'+i\ i.- u > ,.1 r t, ■ 

S|„. lively corr,ii|K,n,l („ the other of the week Itecome haveA =( which gives the following 

know'll at fhe same time. rule: Add i to the date, divide the sum bv iq; the quotient is 

Solar Cycle .—In (he Julian calendar (he dominical letters are the number of cycles elapsed, and the remainder is the Golden 


re.adily found by means of a short cycl<\ in which they rc'ciir in Number. When the remainder is 0, the proposed year is of conr.sc 
the same order without interruption. 'J'he nurnlier of years in fhe last or igth of the cycle. The new moons, determined jn 
(he inlerc.ilary fieriod being four, and the clays of the week <his manner, may differ from the astronomical new moons some- 
being .sc'ven, their product is twenty-c-ight years is times as much as two days, becau.se the sum of the solar and 

therefore a jv-riod which includes all the possible cornbination.s inequalities, which are compensated in the whole period, 


ot 111!' (lays of the wa'ek with the commciuc'Tnent of the year. 
'I’his period, (he Solar Cycle, or the C'vc/e of the Sun, restores 
the lust day of lh(' year to tlie same- clay of the week. At the 
end of the cycle the* dominical letter.s rc’turn again in (he same 


may amount in certain cases to lo"', and thereby cause the new 
moon to arrive on the second day before or after its mean time. 

Dionysian PeriocJ.— The cycle of the sun brings back the 
days of the month to (he same day of the* wrek; the lunar cycle 


days of the month; hc-nce a table of dominical r<‘>'b>n*s the new nioon.s to the same day of the month; therefore 


letters, constnuied for (wentv-eight years, will serve to .show 
the dominic.il letter of any given year from (he commencement 
of the era to Ihc' Reformation. The cycle, though probably not 


jS X IQ ^ 532 years, includc-s all the variations in re,spec t of (he 
nc*w' moons and the dominical letters, and is con.sec|uently a period 
after which (he new' moons again occur on the same day of the 


invented before (he time of (he council of Nicaea, is rc'garcled month and the .same day of l.hc^ week. This i.s called the/ifo 


as having comineiucd nine years before the <*r;i. so that the year 
one was the tenth of (he solar cycle. 'I'o find (he yc'ar of the 
cycle, we have therefore (he following rule;— Add nine to the 
(late, divide (he sum by twrntv-eiidit; the quotient is the number 
of ( vrlr.s elapsed, and the temainder is the. year of the cycle. 
Should there be no remainder, the profeosed year is the twenty- 
eighth or last of the cydcc In order to make use of the solar 
cycle in finding (be dominical letter, it is necessary to know (hat 
the (irst yc'ar of (he Christian c-ra began with Saturday. The 
dominical letter of I hat year, which W'as the tenth of (he cycle, 
was conseciuently B. The following yc'ar, or (he nth of the 
cycle. Ihc' letter was A; (hen G. 'I’hc' fourth year was bis.sextile, 
and the cioininiial huters were F". F’; the I'oliow'ing year I), and 
go on, In this manniT it is easy to find the dominical letter be¬ 
longing to each of the Iwenty-eight years of (he cycle. But at 
the end ol a century the ordc'r i.s inlc'rruptc'd in the Gregorian 
calcmdar by (he secular supi)ression of (he leaj) year; hence (he 
cycle (.an only be employed during a century. In (he reformed 
calendar the* intercalary period is four hundred years, which 


Great Paschal Period, from its having been employed by 
Dionysius FDxiguus, familiarly styled “Denys the Little,” in dt.*- 
ermining Easter Sunday. It was, however, first jirofiosed by 
Victorius of Aquitaine, who had been appointed by Tope Hilary 
0 revise and correct the church calendar. Hence it is also called 
he Victorian Period. It continued in use till the Gregorian ref- 
irmafion. 

Cycle of Indiction.—Besiclt^s the .solar and lunar cycles, there 
s a third of 15 years, callcal the cyc le of incliction, frecjuently 
■mployed in (he compulations of chronologists. 'Fhis period has 
reference to certain judicial acts whii.h took place at stated epochs 
under the Greek emjicrors. Its commencement is referred to the 
ist of Januar>^ of the year 313 of (he common era. By extending 
t backwards, it will be found that the first of the era was the 
fourth of the cycle of incliction. The number of any year in 

this cycle will therefore be given by the formula ^ that 

is to say, add 3 to the date, divide, the sum by 15, and the re¬ 
mainder 7> the year of the indiction. When (he remairuli'r is o. 


number being multiplied by seven, gives two thousand eight the imoposed year is the fifteenth of the cycle 


hundred years as the interval in which the coincidence is re¬ 
stored betw'ceii the days of the year ;ind (he days of the week. 
Lunar Cycle and Golden Number. —In connectinc the* lunar 


e coincidence is re- Julian Period.— The Julian pc-riod, jiroposcd by the ccle- 
e days of the week, brat eel Joseph Scaliger as an universal measure of chronology, 
connecting the-lunar is lormed by taking the continued product of the three cvrles 


month with the- sol.ir year, the framers of the ecclesiastical cal- of the sun, of the moon, and of the incliction, and is consequc-ntly 


endar adopted (he lunar cycle, and organiml the distribution of 
months. 'Fhe lunations are siijiposed to consist cd tw'enty-nine 


^.‘^X rc)Xr 5 = 7 > 9>‘'0 years. In the course of this long period no 
(wo years can be expressed by the same numbers in all the three 


and thirty davs alternately, or (lie lunar year of 35.; days; and , cycles. Hence, when the number of any proposed year 


in order to m.ike uf) nineteen solar y«’ars, six intcTcalary months, 
of thirty days each, are inirodiiceci in (he course of the cycle, 
and one' of twenty-nine days is added at the end. This give.s 


of the cycles is known, iis number in the Julian period can be 
determined. 

Reformation of the Calendar.— The ancient Church Calen- 


iqX 35-14 fix . 04 --’0 days, to be distributed among dar was founded cm (W'o suppositions, both erroneous, namely, 

235 lunar months. But c'very leap year one day must be* addc'd that the year contains 365^ days and that 235 lunations arc cx- 


to the lunar mouth in whidi the .-()th of February i.s included. 
Now if leap year Ivippens on the first, second or third year of the 


actly equal to 19 solar years. It could not therefore long continue 
to preserve its forrc.spondence with the seasons, or to indicate 


period, there W'ill be toe leap years in (he i>eric)d, but only four (he days of the new memns with the same accuracy. Pope Grcg- 
Nvhen the first leap year falls on (he fourth. In (he former case ory XIIT. issued a brief in (he month of March 1582. in which 
the number of clays in the period becomes 6.940 and in the , he abolished (he use of the ancient calendar, and substituted that 
latter 6,(^3(). The mean length of the cycle is therefore 6 ,q3qJ which has since been received in almost all Christian countries 
days, agrt'eing exactly with nineteen Julian years. I under the name of the Gregorian Calendar or Ne^v Style. The 

By means of the lunar c:yc le the new moons of the calendar I author of the system adopted by Gregory was Aloysius Lilius, 
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or Luigi Lilio Ghiraldi, a learned astronomer and physician of 
Naples, who died, however, before its introduction; but (he in¬ 
dividual who most contributed to give the ecclesiastical calendar 
its present form, and who was charged w'ith all the calculations 
necessary for its verification, was Clavius, by whom it was com¬ 
pletely (leveloix^d and explained in a great folio treatise of 800 
pages, published in 1603. 

In order to restore the beginning of the year to the same place 
in the seasons that it had occupied at the time of the council of 
Nicaea, Gregory directed the day following the feast of St. Fran¬ 
cis, that is to say the 5th of October, to be reckoned the T5(h of 
that month. By this regulation the vernal equinox which then 
happened on the nth of March was restored to the 21st. From 
1582 to 1700 the difference betw'een the old and new style con¬ 
tinued to be ten days; but 1700 ])eing a leap year in the Julian 
(alcndar, and a common year in the Gregorian, the difference of 
the styles during the i8th century w'as eleven days. The year 
i8oo was also common in the new calendar, and, consequently, 
the difference in the iQlh century was twelve days. From 1900 
to 2100 inclusive it is thirteen days. 

The restoration of the equinox to its former place in the year 
nnd the correction of the intercalary period, were attended with 
no dilliculty; hut Lilius had also to adai»t the lunar year to the 
new rule of intercalation. The lunar cycle contained 6.939 
18 hours, wherea.s the exact time of 235 lunations, as we have al- 
reiidy seen, is -235X-9'5305S8 —6,(;39 days 16 hours 31 miiuiles 
'I'he diffen.’nce, i hour 29 minutes, amounts to a day in 308 years, 
so that at the end of this time the new moons oc(ur one day 
earlier than they ar(' indicated by the golden numbers. Lilius 
rej(‘(t(‘(l the golden numbers from the calendar, and supplied 
their ])la(e by another set of numbers tailed lipacts, a term of 
(irei'k origin, which, enii^loyed in (he calendar, signifies the moon’s 
age at the beginning of the year. The common solar year con¬ 
taining 365 days, and the lunar year only 35.^ days, (he dilfor- 
ence is clevtm; W'hencc, if a new moon fall on the ist of January 
in any year, the rnooii will he elevtm days old on the first day of 
the following year, and twenty-two days on the first of the third 
year. The numbers eleven and twenty-two are therefon^ tlie 
rpacts of those 3'ears respectively. Anotht'r addition of clcc'cn 
gives thirty-three for the epaci of the fourth year; but in conse- 
(juence of the insertion of the intercalary month in each third 
year of the lunar cycle, this cfiact. is reduced to three. In like 
manner the epacts of all (he following years of the cyde are ob¬ 
tained by successively adding eleven (0 the epad of (he* former 
year, and rejecting thirty as often as the sum exceeds that num¬ 
ber. 'I’wo equations or corrections must be aitplied, one* de|M nd- 
ing on the error of the Julian year, which is called the solar ecjua- 
tion; Ihc! other on (he. error of the lunar cyde, which is called 
the lunar e({uation. The solar eciuation occurs three limes in 400 
years, nameix', in every secular year which is not a leaj) year; 
for in this case the omission of the intercalary day causes the 
new moons to arrive one day later in all the following months, 
so (hat the moon’s age at the end of the month is one day less 
than it W'ould have been if the intercalation had been made, and 
the epacts must accordingly be rdl diminished by unity. 'J'hus the 
Pj'acls II, 22, 3, 14, etc., become 10, 21, 2, 13. etc. On the other 
hand, when the lime, by which the new’ moons anticipate the 
lunar cycle, amounts to a whole day, which, as we have seen, it 
does in 308 years, the new moons will arrive one; day earlier, and 
the epacts must consequently be? increased by unity. Thus the 
epacts II, 22, 3, 14, etc., in consequence of the lunar equation, 
become 12, 23, 4, 15, etc. In order to preserve the uniformity 
of the calendar, the epacts arc changed only at the commence¬ 
ment of a century; the correction of the error of the lunar cycle 
is therefore made at the end of 300 years. In the Gregorian 
calendar this error is a.ssumed to amount to one day in 312^ 
years or eight days in 2,500 years, an assumption which requires 
the line of epacts to be changed seven times successively at the 
end of each period of 300 years, and onc e at the end of 400 years; 
and. from the manner in which the epacts were disposed at the 
Reformation, it was found most correct to suppose one of the 
periods of 2,500 years to terminate with the year 1800. 
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The years in which the solar equation occurs, counting from 
the Reformation, are 1700. 1800, 1900, 2100, 2200, 2300, 2500, 
etc. Those in which the lunar equation occurs are 1800. 2100, 
2400, 2700, 3000, 3300, 3600, 3900, after which. 4300, 4(100 and 
so on. When the solar equation occurs, the epacts are dimiiushed 
by unity; when the lunar equation occurs, the epacts are aug¬ 
mented by unity; and when both equations occur together, as in 
iSoo, 2100. 2700, etc., they compensate each other, and the epacts 
arc not changed. 

In coiiseciuence of the solar and lunar equations, it is evident 
that the epact or moon’s age at the bc'ginning of the year, must, 
in the course of centuries, have all different values from one to 
30 inclu.sivc, eorre.sponding to the days in a full luii.ir month. 

The use of the epact'^ is to show the days of the new moons, 
and thus the moem’s age. If the last lunation of any year ends, 
for example, on the 2nd of December, the new moon falls on 
(he 3rd; and the moon’s age on the 31 si, or at the end of the 
year, is twi-nty-nine clays. The epact of the following yc'ar is 
therefore (vventy-niiie. Now, that lunation having eommeiiced on 
the- 3rcl of December, and consisting of thirty da\'s. will end on 
(he 1st of January. Tlie and of January is therefore th(‘ day 
of the. new moon, which is inclic.ited by the ei>acl h). In like man¬ 
ner, if (he new moon fell on Dec. 4 the ei>act of (he iollowing 
year would be 28, which, (0 indicate the day of the next new 
moon, mu>t corre.spoiid to Jan. 3. 

Easter.—'I'he princip;il u.se of the calendar is to find I'kisler, 
which, according to the traditional regulation of I lie conm ii of 
Nice, must he determined from the following condilions: — i.v/l, 
F:isl('r must he celciirated on a Sunday; 2)i(i, (his Suiula)’ must 
folhnv the i.|th day of the pas( h;il moon, so that if the i.ph of 
the* j)as( h.al moon falls on a Sunday then Easter mu.st he cele¬ 
brated on (he Sunday following; 3/a/, the jiaschal moon is that of 
whiih (he i.ph d.iy falls on or next follows the; day of the 
vernal e(|uiuo\'; 4///, the ec|uin()X is h.ved invariably in the calen¬ 
dar on the 21 si of March. 'I'his regulation is to he construed ac¬ 
cording to the tabular full moon as determiiuai from the epact, 
and not by the.’ true lull muon, which, in general, occurs oik; or 
two days earlier. 

I'rom lliesc,' conditions it follows that, the ji.isch.il full moon, 
or tlie i.ph of the j)aschal moon, cannot happen before the 2!st 
of M.oa h, and lhaf Easter in c onsiaiuem e cannot hapj/en helore. 
the 2 2ud of March. Jf the i.pli of the moon falls on the .Mst, 
the new moon must fall on the 8th; ftu' 21 —13 S, and the 
pas( h;d new moon cannot hapj/en l/elore the 81I1; b/r siipjio.^e the 
ii'.'W moon to fall on the 71 h, llieii (he full moon wouM arrive 
on (lie .’olh, or the day before the ecjuino.x. 'I'he following moon 
Would l)e the pasihal moon. Bui the fourteenth of this nuion 
falls at the latest cm the o'".!!! of Ajiril, or 29 da\'s after the ’Oih 
of Maiah; for liy reason of the double ej/act that occurs .it the 
4Lh au'l 5lh of /Xj/ril, (his lunation has only 29 cla.\'.s. Noc\, if in 
this t.iS(‘ (he iSlh of Aj/ril is Sunday, thcai h'.astcr must he cele¬ 
brated on the fcjllowing Sunday, or the 25lh of April lleiue 
Ea.-ier Suncl.iy cannot liai»pen earlier than the e.mcl ol March, or 
l.ater tli.in the .'’5th of Ajiril. 

I'lie I oinjilic alc-cl, though highl}’ ingenious metliod, jii\ c iitec! liy 
Liliir, for the determinalion ol Iraster and the' oihei' niocahlc' 
feasts, is eiitindy indt'i/endeiU of astrononiiial (able.-., or iiicicfcj 
of any celestial [ijienomena whatc'xcr; yo that aJl ch.t.'ne- of (lis- 
agreemenf arising from the inevitable errors of l.ihic-, or the- nn- 
(CTlainty of ob.servalion, are acoided, and I'li-lcr dc-l cniiined 
without the po.ssihility of mistake. But this ach.inl.ige is only 
jiroc ured h_v (her sacrifice of sonic- accuracy; for Ific- conditions 
of the- problem arc* not alwax’s exactly satislu-d, nor can they he 
always satisfic'd by ari}’ similar mc*l}iod c)f jMca ceciing. 'The 
c-cjuiriox is fixed on the* 2 is! of March, though the sun enters 
.\ric*s generally on the; 20(li of that month, some (fines ec'c-rt on the 
ic)lh. A full moon may therefore" arrive* after lire true ecininox, 
and yet precede the 21st of March, d'his xvonld not he the- jiaschal 
moon of the calendar, though it undouhledlv c.ughl to he so if 
the intention of the council of Nice xverc; rigidl_\' followed The 
new moons indicated by (he: epacts also difier from the astro¬ 
nomical new moons, and even from the mean new moons, in gen- 
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Catholic states of Germany the year following. In the Protestant 
.stales of Germany the Julian calendar was adhered to till the 
year 1700, when it was decreed by the diet of Regensburg that 
the new style and the Gregorian correction of the intercalation 
.should be adopted. Instead, however, of employing the golden 
numbers and cpacts for the determination of Easter and the 
movable feasts, it was re.solved that the equinox and the p.ischal 
moon should be found by astronomical compulation from the 
Rudolphine tables. But this method was abandoned in 1774 at 
the in.stance of Frederick II., king of I’ru.s.sia. In Denmark and 
Sweden the reformed calendar was received about the same time 
as in the Protestant states of Germany. Russia adhered to the 
Julian reckoning, until it was superseded by the Soviet Govern¬ 
ment, which introduced the Gregorian reckoning. 

In Great Britain the Calendar (New Style) Act 1750 was 
[)assed for the adoption of the new style in all ]mblic and legal 
tr:msa( fions. The. difference of the two styles, which then 
amounted to eleven days, was removed by ordering the day fol¬ 
lowing the 211(1 of September of the year 1752 to be accounted 
(he 14th of that month; and in order to preserve uniformity in 
future, the Gregorian rule of intercalation resfiecting the secular 
years was adopted. At the same time, the commciHamient of the 
leg.d year was changed from the 25th of March to the ist of 
J.muary. In Scotland, January ist was adopted for New Year's 
Day from lOoo, according to an act of (he pri\'y council in I)e- 
(cjiibcr i5oq. 'I’his fact is of importance with reference to the 
date of legal deeds executed in Scotland between that jieriod and 
(751, when the change was (•fleclt'd in b'aigland. With respc'ct to 
the movable feasts. Easter is detemiined by the rule laid down by 
(he (oumil of Nice; but instead of employing the new moons and 
epacls, Ihi' golden numbers are prellxed to the days of the fnll 
moons. In those years in wlu'ch the line of C'ljads is changed in 
(he Gregorian cahaular, the golden numbers are removed to diHer- 
ent (lays, and of course a new table is retjuired whenever the solar 
or lunar ec[nation occurs. The golden numbers have been placed 
so that Eas'.tn may fall on the s.ame dav as in the Gregorian 
calendar. 'I'be ealendar of the Ghurch of England is therefore 
from (cntury to century the same in form as the old Roman 
ealendar, exeepting that the golden numbers indicate* the full 
moons in.stead of thi* new moons. 'Fhe Orthodox Ghuia h in Gret.'cc 
lets .ulopted a niodilied (d'egorian ealendar, with a (;oo year eyi le. 
The Orthodox Ghiirc h in Greeee has also adojited the Gregorian 
system presumably in this form. Easter is comieuted by the 
a<lual, not the simplified ecclesiastical moon, 'I'lie mc'ridi.in fur 
calculations is that of jeru.salem. 

Buti loc.KAPUv.— The princijial works on tlie ealendar are the follow- 
iim Claviiis, Romani CaUndarii a Grry,orio X!1L PAL rrsiituti 
(K<»nie, lOo^) ; L'Art dr vrrij'irr Irs datis; Lalandi', Antrim 
omir. tome ii.; Traile dc ia \pfurr cl du calcndricv, i)ar .M. Revard 
iSi(>) ; Delambre, Traile dc Vaslronomic lliroru/ur rt fnniiquc, 
loiiK' iii.; llistoirc dc I'astronomir tnoderne; MeUtodus tcrlinica hrevis, 
prrfiu ilis, cic pcrpciiia (onstruendi Calcndarium Errh siiisticimt, Slylo 
him novo quum vclcr>‘, pr<> nnulis ('itri'iliani.s Eitropac populi^, i-te., 
aiictore Raiilo Idttc'I ((lot tinmen, iSih) ; Parmolr annltliclir pci ralcolo 
drilii Pasqiia, c rorrezionr di qttcUo di Caii‘^\, con (riUchc ossvrvazioni 
si( quanto ha scrilto del ealendarin il Dclambri, di J.odovieo Cicrolini 
(Rome. 1817); K. li. Taiiclo, Jrxrish Calendar for Six! v-lour Years 
(iK.cS); W. S. H. Woolhouse, d/nnare.v, and Moneys of all 

Wttions (1.S69); R. 0. Scliram, Rairndarinyraphisrhc uiul Chronoloy- 
ischr Tajcln (I,ei[>/in, Ti|oS). Pnrydopaedia of RcUyion and Ethics, 
voi. iii., 11)10, art. ('alendar, and artielrs helou'. {X.) 

PRIMITIVE 

'I’hc* calendar of the modern ci\ili/ed world i.s a .system of 
lime-reckoning which consists of units or divisions and sub¬ 
divisions which have a strictly limited duration: years, months, 
days, hours, minutes, and seconds. To define a certain point or 
sjiac e in the lapse of time these units are simjdy numbered. They 
serve not only for (he indication and reckoning of time but also 
for its measurement. Consecjuently units of the same order ought 
always to have the same length, but here natural causes and 
tradition create certain exceptions such as months of ,^t, 30, 29 
and 2S days resin-ctively, and, in the luni.^okir calendar, years of 
alternately 12 and 13 months. Primitive man clings always to the 
concrete. In his exiierimce ccrt.iin natural [ihenomena constantly 
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recur, c.g., ihc sun nnd the new moon, and certain phenomena 
recur in the same order, snow, the .sprouting of the leaves, 
the rij>cning of certain fruits, and the falling of the leaves, etc. 
By reference to such (oncretc phenomena he is able to indicate 
a certain time. Time indications of primitive man are not dura¬ 
tional like the unit of any system of time-reckoning, but inilefinite. 

Again, the phenomena referred to arc often of unequal or 
indeterminate duration; they overlap or leave gaps, and cannot be 
numerically grouped together. Consequently we have to deal 
with a time-reckoning by time-indications rmly, or briefly, a dis¬ 
continuous tinu'-rcckoning. A detinile and constantly-recurring 
phenomenon, c.g., a certain day. a certain month, a certain year, 
is indicated by referring to a certain event or natural phenomenon 
connected with it as, for instance, the day of the waning of the 
moon, the month in which the leaves fall, the year of the cattle 
disease, etc. It is possible to count time by reckoning a single 
phenomenon, recurring constantly within a certain unit, which 
has not yet been conceived as such. The child who has seen 
ten snows or ten harvc'sts is ten years old. Nine new moons ap- 
])ear before the -woman bears her child. This mode of counting 
time may be called the pars-pro-toio method. Presuming that 
the indication of concrete phenomena following one another in 
the regular succession of Nature has preceded the abstract numer¬ 
ical indication of time, the origin of time-reckoning is to be 
fouiid. not in an>' sN'stem, howe\'er simple, but in the time-indica¬ 
tions referring to concrete irhenomena and in the pars-pro-toto 
method of counting time referring to these concrete phenomena. 

(.'c'lestia! phenomena are of outstanding importance. The units 
of time-reckoning depend on the rrioticnis of the heavenly bodies, 
and the more intimately these enter into the life of man, the more 
important they are for the calc'ndar. The (solar) day of 24 hours 
is determined by the rotation of the earth on its axis. The year is 
the period of a rm olulion of the earth about the sun. The varying 
height of the sun and duration of its appearance are ultimately 
the causes of the seasonal variations of the* climate ancl the life 
of Nature. By the term “months,” the lunar or moon-month is 
undc'isfood. unless expressly stated otherwi.se. Our months have 
nothing tc) do with the? moon but are simjely subdivisions of the- 
.solar year, the length of which comes near that of a lunar month. 
The lunar month is the interval betwc'en tw'o consecutive new 
moons, and comj)rises slightly more than .teyf days. 

Primitive man knows the stars and notes their appearances. 
It can be; obsers'ed that some constellations apjxair in the heavens 
in the winter, others in the summer. The sun sc'cms to move 
more slowly than the stars owing to the motion of the earth, and 
in the course of a year thci sun runs through the zodiac back¬ 
wards. 'I'he stars gain e\’ery day 3 min. 56 secs, on the sun. / e., 
a particular star culminates every day that much earlier than the 
sun. Primitive man rises ancl goes to bed with the sun. At d.awn 
he notices the stars that are shining in the east and are soon to 
caiii^h before the light of the sun. In the same way he observes 
at evening, before he goes to rest, the stars on the western horizon 
which soon afterwards set there. The star of which he is ju.st 
able tc) catch a glimpse in the east in the morning twilight, will 
stand a little higher next morning, and it will rise earlier every 
morning until after about half a year its rising will take place in 
the ewening twilight. The first visible ap[)earance of a star in the 
morning twalight is tc-rmed its heliacal rising, and (he last visible 
setting of a star in the evening twilight is called its heliacal set¬ 
ting. The obsercalion of the stars [irovides a means of determin¬ 
ing thc“ time from cjuile regular phenomena, w’hereas the variations 
of the seasons in different jcxirs may be considerable. 

The Day. —The notion of the day of 24 hours, comprising a 
day and a night, is a late development, so late indeed that most 
languages lack a proper word for it. .Some primitive peoples u.se 
such expressions as “light and darkness,” “sun-darkness” to de¬ 
scribe it. But this is rare. The days are counted according to the 
pars-pro-toto method in “suns,” “nights,” “sleeps,” “dawns” 
(Homer); whoever has slept six nights on the way has under¬ 
taken a six days’ journey. The counting in nights was e.spccially 
favoured by the old Teutonic jaeoples (c/. the expressions “fort¬ 
night,” “sennight”). For the indication of a point of time within 


; the day. reference to the course of the sun is \ery lommon. ancl 
! this indication can be given by a gesture. More rarc'Iv the posi¬ 
tion or the length of the shadow is referred to, ancl still more 
rarely a staff is u.sed as a sun-dial. In Iceland and the northern 
parts of Scandinavia the time of the cia>' was determined by 
mountain jieaks or stone heaiis above which the sun stood at a 
certain time of the day. The names of the divisions of the day 
are derived from natural phenomena, e.g., day-break, twilight, 
sun-rise, morning, noon, etc., and from the common cLuly occupa¬ 
tions. PNamples of these are the Homeric clescrii>tion of evening 
as “the lime when the oxen are unyoked,” and the Irish im- 
buarach (morning), “at the yoking of the oxen.” Many primitive 
peoi)les have elaborate series of exprc'ssions of this kind. The 
night is the time of complc-te darkness and rest, ancl time indi¬ 
cations are therefore scanty. The cock-crow sometimes serves 
this purpose and, more rarely, the stars are used by pc'oples who 
have studied them to dc-lermine the lapse of the- night, because 
the pcKsition of the st;irs in the* night-sky change e\’ery clay. These 
indictitions do not imjfly a stric tly limited dur.vtion as our “hours” 
do. To indicate a dc-linite time-limit, some activity, the duration 
of which is known, is referrt'd to, e.g., “the time in which one can 
cook a handful of vegetables,” i.e., an hour, “the frying of a 
locust,” i.e., a moment. \'c*ry often duration of lime- is indicated 
by reference to the lime nec-cled to traverse a well-known piece of 
road. 

The Seasons. —The seasons are sometimes used to determine 
time within the year, but every seasonal occurrence, e.g., the sow¬ 
ing, is usc-cl thus, and as these have- a short duration, they arc- 
better suited to indicate lime and much more widely u.sed for this 
purim.se. I'hu.s in (he classical examples in Hesiod, tlie cry of the 
migrating cranes .shows the time of ploughing and .sowing; when 
the snail climbs up the pl.ints Ihc-re should be no more digging in 
the vineyard.s; whe-n the Ihi.stle blossom.s summer has come; (he 
sea can be n.i\'igated when lh(- tig-1 ree sprouts, etc. Similar lime- 
indications are .still u.s(-d by jiea.sants. Among primiti\’e peoples 
Ihc-y are common, and not only among the agricultural ones. The 
main sc-a.-^ons dilfc-r according to the zcjiic-s. In the- tropics there 
are dry and rainy .se.isons. sometimes two of each; the trade- 
winds and the monsoons ancl the intc-rvening calms. Although 
the- seasons recur more regularly in the- tropics ancl the sub-tropical 
rc-gions than in northern climatc-s, they an- of varying Ic-nglh. ancl 
there arc- greatc-r ancl smaller seasons and sc'asonal points, which 
ovc-rlap. ('onsecjuenlly their number is varying and indelinite. 
We m.'iN', <■ IS. spe-ak of the- year as consisting ol wintc-r and suni- 
nu-r or of spring, summer, har\-est and winter. 'I'he old 'reulons 
are said (c) ha\'e had only Ibrc-c- seasons: winter, spring, ancl 
summer. 'I'hi- c limatic conditions of the; country are of paramount 
importance-, d'he sea.sons are seldom ad.'ii)ted for true cah-ndriuil 
purposes, as only with .some violc-rue can they be l>steniatizeci 
into periods of a (U-linitc- number ol clays as the early Scandi¬ 
navians did with (he winter and summe-r. 

The Year.—.V cycle of seasons make ui) a year, and while all 
I»ec)[)les h;i\e an icic-.i of the year in the sense* (hat tin- same cyile 
of seasons always recurs in a certain orclc-r, they sc-ldcmi con¬ 
sciously unite- (lie differc-nt seasons into a year. T’lie notion of the 
yc-ar is a comiiaratively late and gradual clc-velopmeiit accjuin-cl 
by means of selection, regulation and .s>'.slc-mi/ation of the 
seasons. .Some peoples rc-tkon in half-_\’ears—(ivo season.s—with¬ 
out joining (hem together, us in East Africa where there arc- (wo 
niiny seasons, and iti the East Indi.in /\rchipel:igo, whe-re (he 
south-wc-^( and the north-east monsoons c-;iih blow for ahemt half 
a yc-ar. Some peoples count one dry and one raiii>- sc-.ison without 
combining them into a year. An incomplete >’e,ir ccMi.Msting of 
about ten months is found especially among .some agricultural 
pcojiles, but is in reality the vegetation year, from (he commence¬ 
ment of agricultural work to its end. when the h.irac-.-^l is housed; 
the vacant period is simply [i.assed over. Slk h n-c konings are 
know-n to be made in north-east Asia, the East Imlian Architxilago 
and Central Africa. If the vacant period wt-re added to thi.s 
lyele, the natural year would be attained, hut its length is in¬ 
definite and may vary according to the aniciental variations of 
the climate. A calendrical year is attained only by the aid of the 
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stars or the* months. For the counting of years, the pars-pro-loto 
method is employed. The Hottentots reckon the a(?e of their 
cattle and .shee|> by the calving' and larnlan;' periods The Algon¬ 
quin and the old Seandinavians counted by winters, the fellahs of 
I’ale.stina and the Inca people by harvests, eti.. 

Primitive* peoples ara primarily concerned with the age of a 
man in rclatic.m to his felhjws, that is, whether he be older or 
younger than another, and from this the counting in generations 
is evolved ^'ears are not nurnberefl but designated by reference 
to some well-known event which took |»lace in a it;rtain year, c.^., 
a plague, cattk* disea.se, war, migration, unusual snowfall, <-tc. 
Long lists of such de.signations of years are (juoted from the 
Herero and some North American Indians The .same mi'thod was 
employed in Babylonia and in pre-Mohammedan Arabia. Higher 
civilized peoples refer to their chiefs or kings and the years of 
their reign. II the highest authority is (hanged annually, the ycar.s 
are designated by their names; thus, in Rome, the year was 
known by I hi* name of the consul and in (ireece by that of the 
archon 'Phis method i.s unwieldy, for a long scries of names 
must bi; kej)l in mind in correct order, 

The Stars.—Time indications by .seasons are inexact becau.se 
the phenomena to which they are related are tluctuating. Obser¬ 
vation of the sltirs [provides a means of indicating time within the 
year with grev'iler precision. Most primitive people's know the 
stars well, and some ext |•(‘mely well, e.g., the .South American 
Indians, the Polynesians and Melanesians. Hesiod and many 
classical authors indicate time by the rising and selling of cer¬ 
tain si.'trs; the vines should he pruned before the evening rising 
of Ariturus; (he morning setting of the Pleiades is the time of 
sowing and ol the autumn slorm.s. C’ounting by the stars, [xirticu- 
larly by tiie Pli-iades, is still practised by certain primitive lu'oples. 
'The a[)[)earance ot certain stars is connected with seasonal [ihc- 
nomena and used for determining agricultural occuiiations. Fi¬ 
nally, a (rue notion of the year is lOrm<*d by a few peoples when 
the period between a certain appearance of ;i star or constellation 
(principally the Pleiades) and its next a{tp<-‘4i'ance of the same 
kind, e.g., (he* heliacal rising, is noticed. The inhabitants of the 
Marquesas and some* South Amc'rican Indians call the year and 
the Pleiades by the same name*. In this manner, by olcserving 
the heliacal rising of Sirius, (he old Egyptians established the 
solar year, and from them it was adoptc-d by Julius Taesar. 

The Moon. —The cottrse of the moon forms a shorter unit 
which steps in between day and year. 'Fhe shorter ]H*riod of time 
delmed by it is easily kept in mind anci noted at a glance. It has 
in itself nothing to do with the natural pha.ses conditioned by 
the course of the sun. Time-reckoning according to the* moon i.s 
by its nature continuous and strictly limited. The month is by 
its nature a dc'tiriitc and limited unit of time. One moon follows 
another witft a brief interruptiem of only one or two day.s in 
which the moon i.s invisible. I'he [)ha.se.s of the moon represent 
a gradual waxing and waning, a continuous development. The 
principle of continuous time-reckoning is suggested by the menm. 
The days of the month arc originally not counted but designated 
with reference to the .shape of the moon and its position in the 
sky. 'riu* new moon and the full moon have a special prominence 
and are often hailed with rejoicing and feasting. Then the cres¬ 
cent of the waning moon is added. Many peoples di.stinguish the 
three phase.s of the waxing, the full and the waning moon; then 
further phases and the absence of the moon, "when it has gone 
to sleep," arc added. The Polynesians and Micronesians have 
developed a .‘^>'s(cin by which every day of the month has a name 
taken from the shape or the position of the moon. Other peoples, 
e.g., the Masai, (he* Hindus, etc . count the days of the light and 
the dark halves of ifie moon. The tlreeks counted in decades after 
the three principal [diases, but there are aLso traces of a divi.sion 
of the month into two ymrts. A division into four parts i.s but 
rarely found. 

The Month. —The months are seldom counted, and (hen prin¬ 
cipally in regard to the months of pregnancy; but a month is 
designated by n natural phenomenon or .sea.sonal occupation oc¬ 
curring in it, e.g., the blackberry month, sowing month, lambing 
month, etc. Thi.s naming was originally accidental. Sharp dis- i 


tinctions were not made, indeed were not possible. There was 
much overlapping, but from this material, by a kind of natural 
.selection, a scrie.s of month-names came into being covering the 
course of the natural year. A number of such series have been 
found in all parts of the world except South America and Aus¬ 
tralia. A year of 13 months is reckoned by quite as many peoples 
as reckon u months. 

Inter- or Extra-calation. —Here a fundamental difficulty ap¬ 
pears, for the solar year ha.s 365J days; 12 months make 354 
(lays, i.c., 10 days too little. 13 months 384 days, f.e., 19 days too 
much. So long as the month-names are accidental, or only some 
of the months are named and the two or three months not asso¬ 
ciated with definite occu))ations are neglected, the difficulty is 
pas.scd over. But once a fixed series of months has arisen they 
soon cease to coincide with the natural phenotnena and occupa¬ 
tions after w'hich they arc named. If the series has 12 months, a 
month will come earlier than the natural ])henomenon after which 
it is named. If the series has 13 months it will soon come after 
(his phenomenon is over. The Dakota often had heated debates 
as to the existing month and the Tawnet's sometimes became in¬ 
extricably involved in their reckoning. The obvious remedy is to 
correct the reckoning after the occurrence of the natural phe¬ 
nomenon. In a 12-month scries, for instance, the harvest mouth 
which came before the corn was ripe, is repeated; the first har¬ 
vest month is then said to have been "lost" or "forgotten." In 
the 13-month series the month which came after the natural 
phenomenon is simply left out, and the following month in the 
series is reckoned. The nutans resorted to in the former case was 
the intc'rcalation of a month and in the latter the extracalatioii 
of a month to restore the months to their relativt; position in the 
seasons, f.e., the solar year, indicated by llieir names, 'rhus came 
into existence fhe lunisolar year which follows both the sun and 
the moon, and consequently must have alternately 12 ami 13 
months. A still more exact means of delecting tht; dex'iation of 
(he months and correcting it was attained by naming some or all 
of the months aftc-r (he ap[)earanccs of certain stars as, for in- 
st.ince, is the practice in north-west America, Polynesia and Mel¬ 
anesia. In Baliylonia, before the middle of the third millennium 
the list of months, had been lixcd and a certain month had 
bern singled out as the intercalary month. (From about 2000 11.c. 
It was one of the two months Aihirru or IJlidu .) The luni.soiar 
year was regulated by empirical inlercalatiim, which continued 
down to the Persian times. From Babylonia the Greeks took over 
(he lunisolar year, hut in the 7th century n.c. introduced a cyclical 
intercalation, the octactcris, thus setting the pr()l)lcm of (he scien- 
tilic regulation of the calendar. 

I’he natural year, being an ever-recurring cycle, has no proper 
new year, i.c., a point from which the year commenec^s; the be¬ 
ginning of the year or of the list of month-names varies greatly 
therefore. But the agricultural year has a definite commencement 
and end. This end of the agricultural occupations is ufic'n cele¬ 
brated by festivals. It forms the turning point of the year; a new 
period is entered upon. The European calcndrical new year has 
its origin in the term at which the Roman Consul, aft(“r whom 
the year was named, entered upon his office. 

Solstices and Equinoxes. —While the stars were often used 
for more accurately defining the time within the year, certain 
j)oinfs in the course of the .sun may be referred to, namely, the 
solstices and eciuinoxc's (q.v.). This is, however, a more com¬ 
plicated observation which requires a fixed standing j>oint and cer¬ 
tain landmarks touched by the sun in its travel from north to 
.'M)uth and inversely. In this manner the Eskimos, the Indians of 
Arizona, the Amazulu, etc., observe the most northern and south¬ 
ern points reached by the sun. its "houses" or "turning points.” 
1 'hey were also known to Homer and Hesiod. The observation of 
the equinoxes is still more difficult; for this purpose the Incas had 
erected towers as artificial marks at Cuzco. Certain gifted and 
advanced peoples, the Eskimos, the Northern Scandinavians, the 
Polynesians and Melanesians, have made still more refined obser¬ 
vations of the course of the .sun, liut on the whole even the 
simplest observations of this nature, viz., those of the solstices, 
play no imixirtant part in primitive time-reckoning. 
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The Market-week. —There is a wholly artificial period of 
fairly frequent occurrence amonf? pjeoples who have sufficiently 
advanced in civilization to have a regular trade. This is the 
market-week, or the fixed period of clays in which a market is 
held. It varies in length and lasts three days among the Muysca 
in Bogota, four among many West African tribes, five in Central 
America, the East Indian Archipelago and old Assyria, six among 
a tribe in Togo, eight among the ancient Romans (the junidinac), 
and ten among the Inca people. On the market day, especially in 
Africa, work is often forbidden, certain taboos are imposed, and 
religious ceremonies performed. The hypothesis has therefore 
been advanced that the Israelitish sabbath was by origin a market 
day, although (he prohibition of work has been extended also to 
its original purpose of commerce. 

Methods of Reckoning. —Finally many peoples use a tally or 
other device for counting days, moons, and years, and where a 
more refined science of time-reckoning i.s evolved it is in the hands 
of a special class, particularly the priests, who preserve this 
knowledge and regulate the calendar. Hence the close connection 
between the religious system and the calendar, for the celebration 
of (he fesli\’als and ceremonies at the right times as indicated by 
the calendar is the chief duty of the priests, who gathered great 
knowledge of times and seasons, of the holy days and the work 
days, of the links between man and the sun, the moon, and the 
stars. These and the S('usons and the cycle of Nature are the. 
material from which by long, hard thought, by patient observa¬ 
tion, by ever subtler and more accurate calculation, modern sys¬ 
tems of time-reckoning have been developed. 

Sev Martin P. Nilsson, Primitive Time-Reckoning (icj2o). 


For chronological purposes, the Chinese people, as else¬ 
where in the east ol Asia, employ cycles of .sixty to reckon their 
d;i>'s, moons and years. The days are di.stributed in the calendar 
into cycles of .si.^ly, in the same manner as ours are distributed 
into weeks, or cycles of seven. Pvach day of the cycle has a par- 
tit ular name, and as it is u.sual in mentioning dates, to give (he 
name of the day along with (hat. of the moon and the year, it is 
easy (o x'erify the epochs of Chinese chronology. 'I'lie order of the 
days in (he cycle is never interrupted by any intercalation use<l to 
adjust (be months or years. The moons of the civil year are also 
distinguished by their place in (he cycle of sixty; and as the 
inten alary moons are not reckoned, because during one of these 
lunations (he sun enters into no new sign, there are only twelve 
regular moons in a >’ear. so that the cycle is renewed every five 
years. 'I'he (ycle of sixty is formed of two subordinate cycles or 
.series of characters, one of ten and (he other of twelve, which are 
joined together so as to afford sixty different combinations. The 
names of the characters in the cycle of tem, which are called 
celestial signs, are; 

I. Kia; 2. I; 3. Ping; 4. Ting; 5 Wu; 

(>. Ki; 7. Keng; 8.1 Isin; (j. Jcn ; io. Kuei; 
and in (he series of u, denominated lerresirial .signs, 

1. Tzu; 2. Chou; 3. Yin; 4. Mao; 5. Shin; 6. SsCi; 

7. Wu; 8 . We; cj. Shin; 10. 'S'u; ii. Hsci; 12. Hai. 

The name of the first year, or of the first day, in the sexagenary 
cycle is formed by combining the first words in each of the above 
series; the second is formed by combining the second of each 
series, and so on to the tenth. For the next year the first word of 
the first series is combined with the eleventh of the second, then 
the second of the first series with the twelfth of the second, after 
this the third of the first series with the first of the second, and 
so on till the sixtieth combination, when the last of the first series 
concurs with the la.st of the second. 

In the Chine.se history translated into the I'atar dialect by order 
of the emperor K'ang-hi fd. 1721). the characters of the cycle 
begin to appear at the year 2357 b.c. From this it has been 
inferred that the Chinese empire was established previous to that 
ejxnh; but as the cycle.s can be extended backward.s indefinitely, 
the inference can have >'ery little weight. The characters given 
to that year 2357 n.r., are Kea-sliin. which denote the 41st of the 


cycle. We must, therefore, supjwse the cycle to have begun 2397 
BC., or forty years before tho reign of Vao. This is tlie epoch 
assumed by the authors of L'art de verifier Ics ilatt s. I'he mathe¬ 
matical tribunal has, hov.'ever, from lime immcruoiial counted the 
first year of the first cycle from the cigluy-lirst of Yao, that is 
to say, from the year 2277 n.c. 

Since the year 163 b.c. Chinese writers date the year from the 
acce.ssion of the reigning emperor. An emi)eror, on .succeeding to 
the throne, gives a name to the years of his reign. The perioil.s 
thus formed are called by the Chine.se Nien-liao (year-name). 
According to this method of dating the years a ra'vv era commence.s 
with every reign; and the year corresponding to a ('hinese dale 
can only be found when we have before us a catalogue of the 
Nien-hao. with their relation to (he years of our era. !ii modern 
China (he native calendar is used side by side with the western 
one (Ilsi-li or western reckoning). (X.) 

EGYPTIAN 

A solar year, a lunar month and a day unforlunatel>- are incom¬ 
mensurable units of time, for a year contains roughly 31)5 ’ 
(lays and a month roughly 2(jV days. From this fact arise the 
dilliculties with which early constructors of calendars were con¬ 
fronted. The Egyptians appear to have begun with a lunar cal¬ 
endar. We have no contenirmrary evidence of this, but the writing 
of the word “month” wnlh the moian-sign, the importance of the 
monthly and half-monthly festivals in later times, and thi' adop¬ 
tion of (he month as a unit in the later calendar place it beyond 
doubt. 

At a very early date, however, (he Egyptians had begun to 
ob.serve what is known as the heliacal rising of the .dar .Sirius 
or ,'8o(hi.s, a con.siiicucnis object in (he Egy{)(ian sky. A star is 
.said to rise heliacally on the day on which it first appears again in 
the sky just before sunrise alter being for somi; tiirn* invisible, 
'I'he Kgcptiaiis noted (hat this rising corn'sponcicfl vrry closely 
with (he rise of (he Nile, on which (he agricultural welfare of 
(he country (le[)etuled. Small w'utider then that they chose this 
for (he first clay of (he year, and took (he period betvvt.aii (wo 
sinh observed risings to form a unit of time whicli was con¬ 
venient not only as being rnin h longer (hrtn (he old month, but 
as imiuding a whole round of (he seasons. 

'fhe next stej) was to siibdi\'ide the new unit, and here use 
was made both of lh(> <tld months and of 1h(' changing seasons. 
'rweKf nominal months of 30 da>'s each gave' p)0 d;i\'s, and the 
missing 5 d.a)-s were added on at the end under the name of “davs 
additional to the year.” The months were grouped into thiee 
sets of four, the first four forming the inundation season, the “-ec- 
ond lour the winter or sowing-lime and the third four I lie sum¬ 
mer or harvest. 

Unfortunately the (onstructors of this calendar either i.)ver- 
looked or ignored the fact that ecery four >’ears, as olisei wit ion 
must h.ivc shown. Sothis rose a da\- later, /.e., after a lapse of 
36(1 and not 3^5 days, the reason being as we now^ know, th.it 
the star-year, whieh is virtually identical with the sol.ir year, 
measures about 305 ,1 days. '.Phis error ot theirs meant lhai then- 
calendar got out of gear with the solar xa-ar, and eoie.einieni ly 
with the seasons, to the extent of one day every four x’l-ars, .and 
the error beeame greater and greater until eventually, alter 1 .pio 
(365X41 solar years, known as a Sothie l*eriod. the (.ilendriial 
New ^’ear's Day had worked right round the seasons and i oine 
bark to its correct place again. 'The Fgxpti.ins were not unavc ire of 
this absurdity, but it was not until ()uile late limes that they 
sought to corrcTt it by the insertion of an extr.i (lav e\ei>' tour 
years (Leap Year), and even then the attempt, failed 

We know from the Latin writer ('ensonnus that the lust day 
of the Egyptian calendar year coincided with (h(‘ n-mg of Sothis 
in A.n. 130, and it must therefore have done* the same thing 1.460 
.solar years earlier and .so on, i.e., in 1321 11.r., ix'-i n . 4*41 » 

5701 n.c’, etc. Obviously it was at one of these moineiits that the 
calendar was introduced. Now' the religious tixts inscrilied in 
the pyramids of the l-ifth and Sixth DAinrIies show (hat the 
calc-ndar with its fivo extra days was then .ilready in exisfe-nee, 
Egyptologists consequently date the inlrodm tion of the calendar 
to 4241 B.c. or to 2781 B.C.. according as (hey believe* the pyramids 
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to b<* earlier or later than the latter date. A still hij?her date, 

5701 it.c., i.s hardly likely. 

The Etty[)tians used nu unit of time lon^,'er than a year. Con¬ 
sequently they had no dating by eras in the modern sense. In 
very early tinie.s each year was named after some important event 
in it, “The year of the first smiting of the East,” and was at 
the .same time connected with the reigning king Later, under 
the Fifth anri Sixth Dynasties, the biennial cattle census was used 
for time reckoning, and the years of a king’s reign were numbered 
alternately “I'he V'ear of the tirst (second, third, etc.), census” 
and “The Year after the tirst (second, third, etc.), census.” 
Later still the years of the reign weie numlx-red straightforwardly 
1, 2, and so on. 

In early Egyptian docunienis the months bt'ar no special name's, 
being written merely as ihe tirst, second, tldrd or fourth month 
of such and such a season. In the I'er^ian pc'riod, howc'ver (blh 
cent, H c. ) there began to appear month names drawn from tes 
tivails whi( h took jilace during the month; these' names may e)f 
course have been in use in spet'ch earlie'r, though they were never 
w'ritlen. C'onsideralile ume'itaiuty surrounds the origin of some' 
of them, and the eiue'stion is complicated by (he fact that at 
some date' in or lu'foie the' Ramesside Age' the whole of the 
names see'tn to have bt'cn thrown one month back in Ihe yetir, 

'I’he week of seven days was teelally unknown tee the' e.'irly 
Egyieti.'uis and the' e vide'nce brought feirwarel feer its e*>:istt'nce in 
ve'ry kite time's is far from eonvincing, 

'I'he eiay anel the' night were' e ae h dic ide'd into 1 heeiirs, but 
as the' eiay was mi'asure'el semletimt'^ from sunrise (0 sunset anel 
se)me'tirnes from (he* apix'araiue eif elaylight let its elisaitiie'arance', 
the le-nglh etl eiay anel eef night varied through the year. Ceense- 
ejuenlly the' ICgyptiaiis cannett claim let have' e;stablisheel the he)ur 
as a lixeel unit of time. ( T. F<. 1 ’ ) 

BABYLONIAN AND ASSYRIAN 

Babylonian, from 2000 B.C. Onwards. —The Habyletnian 
caleiielar impose'ei by the kings etf (he f irst Dynasty of Ibabyletn, 
on all the' eilie's imnieeliately uneler the'ir rule, was aelopteel by the' 
Assyrians :it the- enel of (he seietriel mille'nnium n.e', was used by 
(he Jews on (heir re'lurn from e'xile;, and w,is wielely use'd in the 
Christian c'ra. 'I’his ealenelar was eeiualeel with the' .‘sume'rian cal¬ 
endar in use at Nippur at the tiirie of the' 'I'hirel Dynasty of Cr 
(abe)u( j;>00“:i50 n.e.'.) in the fetlletwing manne'r: 


Bab. 

Sum. 

Bal*. 

Sum. 

Ni>an 

Bar. /ag. (.a. 

I'aslirilum 

Du. Ku. 

Aiaru 

- ( lUd. Si, 1 )i. 

.\raklK-.a?uua 

- Apiu. Du. A. 

.SiiTiaiui 

S.'g. Ua, 

Kisliiuu 

(Ian. < ian. Na. 

Du’u/.u 

- Su. Nuiiuiu. Na. 

'ribiluin 

At.. Ba. K. 

Al.u 

•- Nr. Ni'. (lar. 

Sliabal 

- As. .Vm. 

Ululu 

Kin. Innin. Na. 

.Vddarii 

- Se. e’.iir. Kud. 


These were lunar months, anel in general the;ir length was 30 
days; in'historical times regular watch was ke'pt for the new moon, 
anel if that fell on the 30th of a month, then the eiay automati¬ 
cally became the first of the next month, and all officials were 
apprised of the fact. In order to prevent too serious a derange¬ 
ment of the seasons owing to the eliscreiaancy between 12 lunar 
months and the solar year, a month was intercalated; the inter¬ 
calary month might be a second Elul (Ululu) or a second Adar. 
Such intercalations were, in the late period, regularly tlevised 
within a cycle; in the Seleucid period and earlier, from 3S2 nc., 
the cycle was years, from 504-3S3 it was 27 years, from 52.S- 
505 it was eight years. Before the reign of Darius the intercala¬ 
tion was not based on any fixed cycle, but was inserted when the 
astronomers advised the king that it was necessary, the object 
being, it has been suggested, that the first of Nisan, with which 
the year always began, should not fall over a month later than 
the s|,iring ectuinox, and not more than a month before it. It has 
been calculated that the actual variation in terms of the Julian 
calendar amounts to about 27 tlays. Nisan is therefore roughly 
March-Ajiril, but in certain extreme cases April-May. 

The meanings of the names of the months cannot be ascertained 
with certainty. Nisujniu seems to mean “sacrifice,” Aiaru “blos¬ 


som,” Simanu “the fixed, appointed time,” whether in relation 10 
some ritual observance i.s not clear, Du'uzu is a form of Tammuz 
due to .sound changes and the month was so named because vege¬ 
tation had left the parched earth then, Arakhsamna is “the eighth” 
month. Since these names belong to the Akkadian language, it is 
[irobable that they arose in Babylonia, but it i.s conceivable that 
they were already known (0 Ihe earliest people of Semitic speech 
before they entered the Euphrates valley. 

The month was divided into uneijual periods by days with 
special names, the first, arhu, the seventh, sibiitu, the 15th, 
sabnttu, the .uSih, hubbulu, and the 3rd., 7th., lOth., nuhattu, 
“rest”; but there was no sy.stem of continuous reckoning in 
weeks of seven or any other number of days. The day was 
divided into six watches, three for the day, three for the night, 
the first being called “sunrise,” napakh Sliams/ii, “siesta,” iniis- 
la!u, and “sun.set,” (rrb Shdinshi, or “evening,” Ulati; the second 
“[K'eping (of the stars),” baniritu, “middle,” qablitu, and “the 
time of dawn,” sat iirri. Time was reckoned in double hours, 
12 to the day, and it is probable that the astronomers, if not all 
othc'rs, re( koned day as beginning with sun.set. The hours con¬ 
sisted of 30 smaller divisions. Exact reckoning was secured by 
measuring weights of water passing through a pierced bowl—a 
water clock. 

Othi'r calendars were in use in the seventh century within the 
.Assyrian empire. Thus a month Kanun, ■which was probably de¬ 
rived from a Syrian calendar, is testified to by a man's name. The 
I'darniles had a calendar of their own occasionally us(‘d in Assyria. 

Early Assyrian, Before 1000 B.C.-— The calendar reguiarly 
used in Assyria before the tenth century, and even after that date* 
011 asionally, was not d('ri\'ed from Babylonia. The month names 
ar('; (i) (Jarrate, (2) Tan( .Dmaiie, (3) Sin, (4) Kuzalli, (5) Al- 
lanate, (6) Belti-ekallim, (7) Sarate, (,8) Kinate, (ij) Mukhur ili, 
(10) .\b sharrani (ii) Khibur, (12) Sii)i)im. Thc;se months are 
<lifferently eciuated by cuneiform scribes with Babylonian months; 
OIK.' list makes (Jarrate equivalent to Addaru, the other to Shabatu, 
i (’ , eitlu'r l''eb.-Mar( h, or Jan.-Ftd). I'he differc'iice may perhai)s 
have arisen from the lack of intercalation in tlu.' As.syrian calendar 
over a long .si)ace of lime. It is to be noted (hat there is no cer¬ 
tain oicurrence of an intercalary month in this Assyrian calendar. 

The meanings of the names arc in this instance also known in 
a. few (ase.s. I'he first month derived its name from a festival in 
which the limmu or eponymous officer of the year took part, jier- 
haps coimc'Cted with the drawing of lots. The second, d'anmarle, 
if correctly read, is the. month of “shining forth,” the third is the 
month of the moon-god, the fourth perhaps “of gourds,” (he fifth, 
“of terehinths,” the sixth is named aftt'r a form of Ishtar called 
“the Lady of (he Palace,” (he ninth is named after a s()ec ial offer¬ 
ing made to gods when entering holy buildings. Tht' (jrigin of this 
calendar must lie in the times before, the Assyrians entered the 
Tigris valley. It w'as not the Subaraean calendar, for the three 
known Subaraean month-names wc're Ari, and “the month of 
.‘\dad” and “the month of Nergal.” This Assyrian calendar was 
used over an extensive area at the time of the Third Dynasty of 
Ur, for it occurs on the tablets from Cticsarea (Mazaca) at that 
lime, together with other month names, Kiratim, “of gardens,” 
'I'inatim, “of figs,” and Narmak-Ashur, “the libation of Ashur.” 
This last month vas the same as Kinalim, and was only tempo¬ 
rarily used, the other two also may represent a change in nomen¬ 
clature. But it had no currency in the middle Ivuphrates. for in 
the kingdom of Khana, immediately north of Babylonia, still an¬ 
other calendar was used, including (he names Kinunu, “stove” (tlie 
later Kaiuin). Birissaru, Teritum, Belitbiri, “the lady of vision,” 
Igi-kurra (a divine title); the order of these months is unknown, 
and it is uncertain whether this calendar was used outside Khana. 
Still other month names must have been used elsewhere, for on 
documents of the First Dynasty of Babylon there occur the names 
Tiru, Nabru, Sibutu, Rabatu (equivalent to Nisan), Mamitu, anil 
lsin-'\l)i 

Tlie most striking feature of the Assyrian calendar is its com¬ 
mencement, not at the sjuing equinox, but one or even two months 
before. This feature proves a complete independence of any astro¬ 
nomical observation when the calendar wa.s first formed, but its 
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exact cause cannot be defined. The general meanings of the month- 
names, with the exception of the third and sixth, seem to show 
that this was an agricultural calendar, based simply on the farm¬ 
ing year; the month names closely connected with ritual observ¬ 
ances may have been adopted long after the origin of the actual 
calendar itself. 

Sumerian Calendars. —The calendar used by the kings of the 
Third Dynasty of Ur (see above), and always subsequently kept 
as “ideograms” for the later month names, seems to have origi¬ 
nated as the local calendar of the city of Nippur at a time when 
\'arious other city-calendars were in use. The meanings of these 
month names may be roughly as follows: (i) “month of the 
dweller of the sanctuary,” (2) “month of the leading out of the 
oxen,” (3) “month of brick-making,” (4) uncertain, (5) “month 
of setting the fire,” (6) “month of a (certain) festival of T.shtar,” 
( 7 ) “month of the sacred place” d^tku, (8) “month of opening the 
irrigation canals,” (g) “month of ploughing (?),” (10) named 
after a religious festival, (ii) “month of emmer-grain,” (12) 
“month of corn-harvest.” An intercalary month DIR.SE.GUR- 
Kl.'D. was inserted, but no fixed [)rinciple can be observed. 

The Nippur calendar was not used at Lagash, Umma or the 
aiuient town which occupied the site of the modern Duraihim, 
under the Third Dynasty of Ur, i.e., about 2300-2150 B.c. The 
month names at Lagash in use at the time of Sargon of Agacle, i.c., 
liefore 2500 n.r., number about 25, but not all these names be¬ 
longed to a calendar; some are merely descriptions of a month as 
that in which sheep-shearing took place, or when men arrived from 
a certain place. 'I'he fixed month-names at Lagash, Umma, and 
Duraihim, where two calendars were in use at the same time, for 
the Third Dynasty of Ur period were;— 


Lagash. 

Urnma. 

Vr. 

Duraihim. 


Gan. Ma.v 

Sc. (iiir. Kud. 

Sc. (liir. Kud. 

Mas. Du. Ku. 


Mar. ka. Ne. 

Sig. 1. Sub. 

(Dir. Sc. Gur. 

Scs. Da. Ku. 


Mu. Mu. 

ha, (iar. 

Kud.) 



L/cn -'No. Su 

Sc. Kar. Gal. 

Mas. Ku. Ku. 

U. Nc. Ku 


Su. Kill. 

La. 

SeL Da. Ku. 

Ki. Sig. Nin. A. 





Zu. 


1 )i!n. Ku. 


IJ. \c. Ku. 

L/.cn. Nin. A. 



Su. Numuri. 


Zu. 


L/.i n '*I )uimi 

Ki. Sig. Nin. .\. 

A. Ki. Ti. 


y.i. 


/.u. 



Lzen ^iSuI. (ii. 

Min. Al). 

Lzen. Nin. 

Lzen <iSul. 




: /u. 

L.i, 


L/.i'ii 'iha. 11. 

L. 11 u. As. 

1 A. Ri. 'I'i. 

Su. Lsh. Sa. 


.Mu. Su. 1 )u. 

'i\'c. tiun. 

1 Lzen aSul. Gi. 

I'.zcn. Makh. 


.\mar. A. .A, Si, 

Lzen. aShul. < li. 

1 Su. Ls. Sa. 

Lzen. An. Na. 


Sc. Gur. Kud. 

Kur. IJ, !■:. 

L/cn. 'iMakli. 

Lzen. Ale. Ki. 


(Dir. Sc. Gur. 

aDunui /i. 

Ic/cii. An. Na. 

V 1*11. 

i Sc. (lur. Kud. 


Kud.) 

;^e. 11. La. 

(Dirig.) 

L/cn. Me. Ki. 
Gal. 

1 



Those names enclosed in brackets are the names of the inter¬ 
calary months marking the position in the calendar when inter¬ 
calated. AIL or nearly all, lhe.se names arc derived from specific 
festivals and ritual acts. The lists are sufficient to prove three 
points; (1 ) names were borrowed by one local calendar fream an¬ 
other at this time, (2) the time of the festivals in the different 
cities must have varied, for it is iiuorut‘i\able that the festival of 
Shulgi, the second king of the Third Dynasty of Ur, could ever 
have been in the same month at Umma and Lagash, (3) that the 
intercalation in different towns was independent. We are not in 
a position to explain the complicated calendar of this period by 
the position at an earlier date; the earliest month names, from the 
pre-Sargonic or early Sumerian pemiod offer even greater difficul¬ 
ties, and are also connected with religious festivals and ritual ads. 
Of all the Sumerian calendars, that of Nippur, which is derived 
from agricultural habits, looks the most primitive, but the point 
must remain quite obscure. Some local Sumerian month-names 
survived until the period of the L'ir.st Dynasty of Babylon, and the 
reduction of the confusion in this matter to comparative order 
was probably due to Hammurabi. (S. Sm.) 


Bibuogr.apiiy.— F. X. Rugler, Strrnkundc und Sirrndirnst in Bahd 
(i(;i4-24) ; B. Lanclshcrgca, Dcr kultisehc Kalcndrr drr Babvlonicr und 
Assyrer (Leipzig 1915). 

HINDU 

From very early times Hindus have employed luni-solar cycles 
made by the combination of solar years and lunar >ears so treated 
as to keep the beginning of the lunar year near that of the .solar 
year. The detailed arrangement of the earliest form of Hindu 
calendar is still a subject of re.search but. from about a.d. 400, 
under the influence of the Greek astronomy, developed the Hindu 
calendar as known to-day. 

For civil purposes, solar years are used in Bengal, Orissa and 
in the Tamil and Malayalam districts of Madras; eLsewhere lunar 
years. But everywhere the general religious rites and festivals are 
regulated by the lunar year and the details of {)ri\ ate and domestic 
life (ati.spicious occasions for marriages, undertaking journeys, 
etc.), are ba.sed ujwn the lunar calendar. Even almanacs showing 
the solar year give details of the lunar year. I'he civil solar year 
is determined by the astronomical solar year, beginning with an 
artificial nominal eejuinox instead of with the true one. 

The Solar Month. —The solar year is divided into 12 months, 
in accordance with the successive sadikrdntis i)r entrances of the. 
sun into the (sidereal) signs of the zoditic, which, as w'ith us, are 
12 in number. The names of the signs in Sanskrit are as follows; 
Mesha, the ram (Aries); VTishabha, the bull (Taurus); Mithuna, 
the pair, the twins ((iemini); Karka, Karkata, Karkataka, the 
crab (Cancer); Siriiha, the lion (Leo); Kanya, the maiden 
(Virgo); Tula, the scales (Libra); Vrischika, the scorpion (Scor¬ 
pio); Dhanus, the bow' (Sagittarius); Makara, the sea-monster 
(Capricornus); Kumbha, the w'ater-pot (Aquarius); and Mina, 
the fishes (J’isces). The solar months are kriowm in some parts by 
the names of the signs or by corrupted forms of them; and these 
are the best names for them for general use, because they lead to 
no confusion. But they have elsewhere another set of names, pre¬ 
serving the connection of them with the lunar months: the San¬ 
skrit forms of the.se names are ('haitra, \’ai.s;ikha, Jyaishtha, 
Ashadha, Srax'ana, Bhadrapada, A.sc'ina or .AsvaN'uja, Karttika, 
Marga.-^ir.'i or Marga.sirsha (also known as Agrahavaria), Pausha, 
Magh.i, and Plullguna: in some locdities these names are used in 
eorrui)ted forms, and in others vernacul.ir names are subslitul(‘d 
for some of thcMii; and, whik' in some parts the; name ('haitra is 
attached to the month Mesha, in other parts it is attached to (he 
month Mina, and so on throughout the series in e.ach case The 
astronomic;il solar month runs from the moment of one siDiikrattli 
of the sun to the moment of tlu' next siiihkrdnii; and, as the signs 
of the Hindu zodiac are all of e(|ual length, 30 degrc'es, .as with us, 
while the .s[)i“(‘d of the sun (the motion of the earth in its orbit 
round the sun ) varies .according to the time of tin* year, (he length 
of dll' month is vari.able: the shortest month is Dhanus; the long¬ 
est is Mithuna 

The Civil Day. —Th(“ civil da>'s of the solar month begin at 
sunrise. 'Phey are numbered i, 2, 3, etc., in unbroken sufcession 
to the end of (he month; the length of the month being vari.able, 
the numb(‘rof civil days may range from 29 to 32. 

The (ivil days are n.amed after the weekdays, of which the usual 
appellations (there are various synonyms in each case, and some 
of the names are used in corrupted forms) are in Sanskrit Aditya- 
v.ara or Ravivara, the day' of (h(' sun, sometime^ (.ailed Adivara, 
(he beginning-day (Sunday); Sdmavar.a, the day of the moon 
(Monday); Mangalavara, the day of Mars (Tuesday); Bud- 
havara, the day of Mercury (Wednesday); Brihaspati\aira or 
Guruvara, (he day of Jupiter (Thursday); .Sukra\'ara, the day of 
Venus (Friday); and iSanivara, the day of Saturn (Saturday). 
While .some of the astronomical books perhaps jiostul.ile an (‘.irlier 
knowledge of the “lords of tin; days,” and other writings indicate 
a still earlier use of the period of seven days, the first ])rt)ved 
instance of the use of the name of a wa-ekd.iy i> of the year a.d, 
4.S4, and is furnished by an inscription in the S, augur district, (Aai- 
tral India. 

The main divisions of the civil day are do vipaJas^ i paid —24 
seconds; 60 palas- ; 24 minutes; do ^hatikas — 24 hours 

— I day. There is also the muhurta— 2 gfnUikds = 4ii minutes: this 
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is thv nearest approach to the “hour.” The comparative value of 
these measures of time may perhaps he fiest /l/ustrafed thus; 2j 
i)inhurtiis~2 hours; :: 5 t’lidlif'as \ hour; 2‘, f)<il(ts—\ minute; 2 \ 
vipalas - i sci ond 

As (heir civil day begins at .sunrise, the Hindus naturally count 
all their limes, in ehalika:. and palas, from that moment. But the 
moment is a varyin^ one, though less in India than in Europeat] 
iaiiludes; and Hindus have recognized the necessity, in connection 
with their lunar raiendar, of a convenient means of referring their 
own times to tlie lime which prevails officially. Consctiuently, 
many almanacs have afli)j)te(] the European practice of showing 
the time ot sunrise, in hours and minutes, from midnight; and 
some of them add the time of sunset from noon. 

'idle lunar year consists primarily of 12 lunations or lunar 
months, of which the present Sanskrit names, generally used in 
more or less corrupted turms, are C’haitra, Vaisfikha, etc., to 
I’halguna, as given above in conneUion with the solar months. It 
is ot two principal \'arieties, according as it begins with a certain 
day in the month Chaitra, or with the corresponding day in Kar(- 
lika. (he tormer variety is conveniently known as the ('haitradi 
year; the latter as the Karttikadi year. I'or religious purpo.ses the 
lunar year [)c:gins with its first lunar day; for civil purposes it lie- 
gins with its tir^l civil day, tlie relation of which to the; lunar day 
will be explained below. Owing to the maimer in which the bc'gin- 
ning of the lun.ar year is always shifting backward.s and forwards, 
it is not practicable to lay down any close e(|uivalents for com¬ 
parison: but an indication may be given as follows. The first civil 
(lay of the C'hailradi year is the day after the new'-moon con¬ 
junction which occurs nt'xl after tlie (‘nlrancc ot the sun into 
Mina, and it now falls from about March 1.^ to about April ir; 
the tirsl civil day of the Karltikadi year is the first day after the 
new-mooii conjunction which occurs ne.xt after the entrance of the 
sun into 'I’ula, and it now falls from about Oct. 17 to about | 
Nov iv I 

'Idle [jresenl names of the lunar months, indicated above, were 1 
derived from the nakfihatra.s, which arc certain consjiicuous stars : 
and grou[).s (d stars lying more or les.s along the neighbourhood of , 
the* ec liptic. The mikshatnis are reg;u(led sometimes as :y in nuni- ^ 
bcjr, somi'times as jH, and are grouped in 12 sets of two or Ihrc'c 
each, beginning, ai lording to the (sirlier arrangement of the list, 
with the )>air Kiit.lika and Kohini, and including in the sixth place 
(’hitra and Svati, and ending with the tri))let Rc'vati, Asvin'i and 
lUiarani, 'Idiey are sometimt's st\led lunar mansions, and are 
sometimes spoken of as the signs of the lunar zodiac; and it is, no 
doubt, chieliy in connection with the moon that they are now 
t;iken into consideration. Hut they mark divisions of the ecliptic; 
according to one system, 27 divisions, each of m, degrees 20 min¬ 
utes; according to two other systems, 27 or 28 unecjual divisions, 
whic h we need not explain here. 'I'he almanacs show (he; course of 
the sun through them, as well as the course of the moon; and the 
c;our.se cd' the sun was marked by them only. Indore the time when 
the* Hindus began to u.se (he 12 signs of the solar zodiac. So there 
is nothing c-xclusively lunar about them. 'Idle pre.sent names of the 
lunar months were derived from the naksliatnis in the following 
manner, the full-moon which occurred when the moon was in con¬ 
junction with ('hitra (the star a \’irginis) was named ('haitrl, and 
the lunar month, which contained (he Chaitri full-moon, was 
named (diaitra; and so on with the' othcTs. 'Fhe present names 
h.ive siipc'r.secled anoihi'r set of names which were at one time in 
use ccnuurreiilly with (hem; the.se other names are Madlui ' 
(-Tdiaitra). Madhava. Sukra, .Suchi, Nabhas, Nablusy.i, Isha. I 
Crja (= Karltika), S;dias, S;di;isya. 'lapas, and 'I’apasya (Thai- | 
guna); they seem to h;ive niarkt'd originally solar season-months ' 
of the solar year, lather than lunar months of the lunar year. 

A lunar month may be regarded as ending either with the new- 
nicion. which is called u;aa:v;.vyJ, or with the full-moon, which is 
calk;.] pu'niimasj, purninui: a month of the former kind is termed 
unniutn, "ending with the' new-moon,’’ or .utkJddi, "beginning with 
the bright fortnight”; a month ot (he laltcT kind is termed pfirnh 
manta, "ending with the lull-moon, " or kri^hnadi, "beginning with 
tlie dark fortnight" Eor all purposes of the calendar, the amdnta 
month is used in Southern India, and the purnimanta month in j 


I Northern India. But only the amdnta month, the period of the 
synodic revolution of the moon, is recognized in Hindu astronomy, 
and for the purpose of naming the lunations and adjusting the 
lunar to the solar year by the intercalation and suppression of 
lunar months; and the rule is that the lunar Chaitra is the amdnta 
or synodic month at the first moment of which the sun is in the 
sign Mina, and in the course of which the sun enters Mesha: the 
other montLs follow in the same way; and the lunar Kartlika is 
the amdnta month at the first moment of which the sun is in Tula, 
and in the course of which the sun enters Vrischika. The connec¬ 
tion between the lunar and the solar months is maintained by the 
point that the name Chaitra is applied according to one practice to 
the solar Mina, in which the lunar Chaitra begins, and accevrding 
to another practice to the solar Mesha, in which the lunar ("'haitra 
ends. Like the lunar year, the lunar month begins for religious 
purposes with its first lunar day, and for civil purposes with its 
first civil day. 

One- mean lunar year of 12 lunation.s mea.sures very nearly 354 
clays S hrs. 48 min, 34 sec.; and one Hindu solar year measurc-s 
3ns days () hrs. 1.1 min, 30 .sec. according to Aryabhata, or slightly 
more according to (he other (wo authorities. (Srr CiiKoxouK'.v: 
Ilntdu.) (X.) 

GREEK 

(i) General. —The Creek calendar, evtm in its most de¬ 
veloped forms, differed from all modern Kuroi.>ean systems in 
being soli-lunar; i.c., in theory, every year began whe-n the sun 
was in a certain position (solstice or cc|uinc)x) and cvc'ry month 
began with the new moon. Hut, as the solar year (solstice to 
soLsiici' or equinox to equinox) is not even appro.ximately divisible 
l)y the lunar month, the rc'sult was that S(,»me system of adjust- 
nicail was necessary. This was found, at an uncertain but early 
date', in (he okfaetcris or eight-year group. Eight solar years are 
8 v' 3()5-:’5 (Lays, roughly, i.e., 2,922 days. l"ght lunar years, i.e., 
eight groups of twelve lunar months each, are 8 12 y 20 5^^ 

ap[)roxinialely, i.e., 2,832 days. 'I'he clifterence, ejo clay.s, is about 
Ihrca' lunar months. Hence, by inserting, at different limes within 
the okiactrrh, three extra months, ajiproximaie agreement w’ith 
natur;d phenomena was obtaiiMHl. But it. was at bt'.st only appio.xi- 
niatc*, for the? above lengths of a solar year and a hinar montli are 
not exact (see Astronomy), and to bring the calendar into accu¬ 
racy would have meant abandoning the princijile of beginning each 
month at new moon; but this ))rineii)le was sacrcal, and ccmld not 
be abandoned, at least in theory. An important attempt at reforn> 
was made by the* astronomer Melon of Athens. Hy his system, 
thc‘ years, commencing from the end of June, 432 b.c. of our 
rec koning, were grouped into "great years” of ic) c'ac h, with sevt'P 
intercalary months. This gave, on an averagg, a month of 29 d:i> s, 

12 hr,, 45 min., 57 sec,,—Ess than 2 minutes too long, (.'ailipiius 
of ('yzicus later combined four Metoriic cycles into one, and finally 
Hipparchus of Nicaea combined four ("dlijjpi.in {leriods into one 
(■>'» le of 304 years, hy which a very high degree of accuracy was 
obtainable. These theoretical construction,s, hovveoer, affected the 
ollic ial years little, if at all, and intercalation went on in a very 
lax and unseientifu: fashion, resulting in civic calendars which ’"ctc 
often some months out. 

'J’he month was not divided into weeks; (he planc'tary week is 
astrological, connected with the dogma that every periocJ of time, 
including the day, had a }»lanet for its regent. It is not much older 
than the (’hrisliaii era, and was never official in classical limes 
(sec F. H. Colson. The IFcrA’, There was, however, a di- 

xia'on into thirds. 'I'he first ten days of the month were called 
gV/r iarajaceos or commencing month; the last third, jaije cp^lvijjv, 
or waning month; for (he middle third, no regular term was in 
U!>e. Days of a higher number than 20 were either called the first, 
.Second, etc., after the eikade.s (twcailies), or numbered backward.s; 
thus at. Athens, Bo7?5po/*to;ws cktt] (/>t)teoero? meant (he sixth day, 
counting inclusively, from the end of the month Hoedromion The 
day W'as officially computed from sunset to sunset; practically it 
hc'gan at dawn. 

Tarallel with all this reckoning there ran the farmers’ and 
sailors’ calendars, based on observation of the heliacal rising and 
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setting of the constellations (such-and-such work was to be done 
when the Pleiads rose, navigation was not safe after the setting of 
Arcturus, etc.), or on such phenomena as the appearance of vari¬ 
ous dowers, migrulory birds, and the like. Many private persons 
had calendars i^pnrapegmata), on which, by moving a peg from 
one hole to another, it was possible to sec the relative positions 
of the civil and natural years. 

(2) Individual Calendars.— That of Athens is the best 
known. It began, or was suppost'd to begin, at the summer .sol¬ 
stice*, or rather at tlie new moon ne.xt to that; hence about the 
end of June. 'I'he months were called llpkatombaion, Metai’fit- 
nioH. Boedromiou, Pyanopsion (later I‘yiinipsi(m ), Maimakterion, 
Poscidvon, Gamclion, Anthpstcrion, FJaphcholum, Mounichiun, 
Thar^plion, and Skirophorion. When intercalation was necessarv', 
the month Pospideun was repeated; the intercalary month was 
then called Second Poscidcon. d'he first day of each month was 
(ailed e'er; xal via, i.c., old and new; for as the month began 
officially at sunset, but most people reckoned the day from dawn 
{scr above), the day of new moon fell belwt'en (wo months. Every 
month was either “fuH" {TTXrjf^rjK), consisting of 50 day.s, or “hol¬ 
low” (KotXov), with 29 days. 

It is clear that the months are mostly named after gods (as 
Post'idcon, cp. the Delian Artvmmon, the Delphic Hrraios, and 
the Boeotian llcrmaios) or after festivals (as Anthtstcrion, cf. 
Pamboiotio.s in Hoeotia, Kaninos in Laconia ). This accords with 
the probabU* history of the calendar. It began, not as a scheme 
of lontinuous reckoning, but as a series of notable ilay.s or groups 
of (lays {iopral, If-pop'quiaC), corresponding in some cases at least 
to seasonal events, such as har\’est. The* d.iys bc'tw'cen these, 
iinle.ss they were days of new moon, or full moon, were not holy, 
and therefore not reckoned. 'I'he Boeotian year began with tlu* 
winter solstice, (he Laconian with the autumn eciuinox. In some of 
the later calendars, as tho.se of Achaia and Bhocis, the months 
were not named, but only numbered. 

In Hellenistic times, more and more use was made* of the oftuial 
Egyptian year, which was in use under the Ptolemies. It consisted 
of ji(.)5 days, without intercalation, with the result that every four 
years it lost a day, and in i.4(ji years it came right again. The 
mouths were called 'I'holh, Phaophi, Athyr, Choiak, Tybi, Mechir, 
Phamenoth, Pharmouthi, T’achon, Pauni, Epiphi and Me.sori. 

Sve .\. Momrn.scn. Das KaJrndcnvcsen dcr Grirchm (iKS.D; G. F. 
fhigi'r in 1 . von Miillfr's Handbuch (iSSC)); Schniidl and Ruhl, 
fJandhuili dvr Grtveh. Chranolo^ie (iH.HK) ; anil J. Gow in Whibley’s 
Companwyi to Greek Studies (njitj). 

In pG n.c., when Augustus reformed the F.g>q)tian calendar to 
bring it into line with the Julian, Thoth 1 was ecjuivalcmt to 
.\ug. 29. This reformed Egyptian calendar had a long struggle to 
come into actual use, however. Also important for late (inu*s is 
the native Macedonian calendar, originally twelve lunar months 
culled Dios, A])elIaios, Audynaios, Peritios, Dystros, Xanthikos, 
-Xrtemisios, Daisios, Pancmeys, Lofos, Gorpiaios, Hyerberetaios. 
About the beginning of our era this calendar, which was in common 
use in Asia Minor and Syria, was reformed on Julian lines. 

RTni.iocKAPTTV.— (I) Ancient. Geminus of Rhodes, FJKtij^o^e; Cen- 
dr die fiatali. (2) Mcdern. G. Handbuch d. mdlhcmal- 

ischen u. (echnisehe 7 i Chronohjjiie (Berlin, 1H25) is .still valuable. (Jood 
outline by G. F. Idigc'r, Zeitrechnufu^ d. Grirchrti u. Ranter, in i. v. 
Muller’s Handbuch, i., p 711 ff. To his ))ibliography add: M. I*. 
Nilsson, Primitive Time-Reckoning (Lund and Oxford, 1020) ; Die 
Eni.stehunf^ u. religiose Bedeutunf' des gr. Kalendars, in Lunds Vnivrr- 
sitrts Ar2.skrifl, N.F., Avd. 1, Bd. 14, Nr. 21 (Lund and Leipzig, jyiS) ; 
J. K. Fotheringham in Journ. Hell. Stud., xx.xix. (njnD, p. 1O4 foil. 

ROMAN 

The Roman Republican calendar was of the Greek type (scr 
above), hut rude and primitive, dating probably from the times of 
the Etruscan dynasty, but showing tnices of a still earlier period. 
It consisted of twelve lunar months, Martins, Aprilis, Mains, 
Innins, Qtiintilis, Srxtilis, September, Octoftrr, November, De¬ 
cember, lavnarins, Fchniarins. Of these, Martins, Mains, Qnin- 
tilis and October had each 31 days, the rest 29, save Febrnarins, 
which had 28. The ancients attributed this to Numa, and a good 
tradition, unjustly su.six'cted in ancient and modern times, de- 
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dares that hmiutrins Febrnarins were additions to an original 
j’car of 10 months. Such a year of course was discontinuous; be¬ 
tween year and year there w.is a gap of some ()0 d:iys, a phe¬ 
nomenon (jiiite well authenticated amoteg .savage and h.uharous 
people. There wa.s a dead season in winter: as this is licttc'i tilted 
to central European than to Italian climatic concliticms. it seems 
likely that this very ancient calendar was brought by northern 
invaders. February was popularly thought to end, howexer, on 
the 2,^(1, the Terminalia, and it was after (his r!;iie th:it intercala¬ 
tion was made, which took [ilacc* once or twice in four x'ears 'I'lie 
mensis intercalaris or Mercedonins was followed by the reimiin- 
ing live days of Eehruary; the recently discovered luisti .[ntiates 
(jire-Julian) show this system in use. In 15,^ n c. j.m 1 ousted 
Mar. I as the official New' Year’s clay. 

The working of the calendar w-as in the hands of the pontipres, 
who cvc'ry month used to watch for the new mexon. and, when it 
was seen, proclaimed from the Capitol llie number of cl.iys, (i\'e 
or .seven, to the Nones. Thus the first day of the month \v,is 
called kalendae, or callings. I'ull moon was c.illeci the Ides iidns) ; 
this, in the four long month.s, was (he i5ih, in (he others the 
thirteenth. The Nones (luyvae), were the ninth clay, by inclusive 
reckoning, before the Ides, i.e., (he 5th or 7th respectively. t)ther 
days were rec'koned as so many before the Kalends, Ides, c^r 
Nones, e.g., a{nte) d^iern) Hi non(as) Quint{ilcs)■ tin* .pd day 
before the Nones of (Jnintilis —}u\y S- ^ In* ’lul. ()th (or ,Sth), 
and 14111 (or i6th) were often called postridie kab tidas. nonas, 
idns., i.c., the day after (he Kalends, etc. Th(*y were all, ('spe¬ 
cially the day after the Kalends, imlncky (dies postridnani). The 
Ides were .sacred to Jupiter; on the K,'ilends. sacritice was olfered 
(0 Juno and also to Janu.s; the Nones were sometimes a day of 
festival. 

Eight-day Weeks. —Independent of (lie months were* the 
eight-day “we(*ks” called nundniae; these had no individual names, 
were not closely connected with any religions ]n*a(tices ol im- 
])orlance, and were simply the space from one market-clay to 
another. They are marked on the .surviving calendars with the 
lc‘ltt*rs A- 11 . 'Ihe dies Act^ypliaci marked on some lali'r c.den- 
dars have no significance for Roman cult, but are astiologiial. 
Festivals were almost without exception on the. odd immbc'recl 
cl,iys; if a festival lasted more* than one* day, there wi re breaks 
of one or three days in betw’cen, as Lucaria, Quint His k; ami 21; 
Carnientalia, Jan. it and is. Some months clearly iiroM* oul of 
st'asons of rifled; thus Martins contains several important fes¬ 
tivals connected with Mars, Febrnarins is the month ol pLirifua- 
lions (februa). 

Owing to the (himsinc*ss of the; pontijices, and still more to 
political manoeuvres, by which intc'rc ,dat ion was made or omitted 
reckl(*ssly to alft'Ct a niagislnite's year ol ollice, the c .dendar gut 
into hop(*less confusion tiy the end of the republic, and Julius 
Caesar undertook its reforinalion. In .;(> }:,c. he inter( alaied, .iiiil 
furthermore added (ty days belw'cen Novemlier and l>e( ember, 
making a year of 445 d;iys, and so bringing the c ivd abre:^^1 o) 
the natural year. I'hen began llie nc'w, Julian c .'ileiid,ir, wlii(b. 
with small moclilications, lasted until the Gregorian leioim. Its 
months were those still in use*; inicte :ilat ion w.e-, ni.ide, bv re- 
pe.iling l eb. 23 (a.d vi.kal.Mart ., hence the name bi'-H'Xiile lor 
a leap-year). The months Quintilis and Se.xlilis were renamed 
later, after luliiis and Aui:,nstus and, in .‘■pite ol >-ever;il -an nuou'' 
efforts of the authorities, other attempts to give a monib the 
name of an enijK'ror werct of no iK rmaiieiil c ited 

Muili of our information comes from ins( nja ion- vbiili set 
oul the whole calendar, walh a .sign ag,nnst e,i( I; day luiinaiiug 
whether it is P(as), or available for leg.d business .Xnitjs). or 
not so avaiialile. Ciumitialis), or available for ,1 meeting of the 
Assembly, KP (I'nejas, jeriac puhticae), or a le,i-!da>, 01 JiND 
(otereisus), i.e., nejas morning and evening, ja\ m the middle. 
Certain other signs refer to spec ial clays, as Qt na/nkn ,S'/ ierens) 
D^elatnm) P(as) (June 1^, cleansing o! .-luine ol Vesta), 
Q (nando) R (r-.v) C (omituivit) F (as), M.iidi 4 

Tlic classical work is Momtnsen, Rbmi.'>che (' hrnnubniie: to tlii' lit- 
er;tiure given by Cnger, add M. B. Nil.s.->()n, in Slnn,i Philalo^tca 
Vpsaliensis (juzz) ; II. J. Rose, Printilivr Gulturi in Ilatx (i(;25). 

(H, J R.) 
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JEWISH 

'I'hf Jewish Crilcnrlar in use fo-riay is both solar and lunar, ; 
the years bein^ reckoned by the sun and the months by the 
moon. In order to adjust the two systems a month is intercalated 
in the 3rd, ddi, Sth, nth, i4lh, r7th, and lolh years of a icj-ycar 
ryele. For [)raeti('al jiurposes, such as the beginning of Sabbath, 
the day begins at sunset but the calendar day of 24 hours, always 
begins at b p m. The hour is divided into t.oSo parts (Ilalaqim) 
e;i( h part (Ilclaq) being ecjual to 3 3 sec. 7 'he IIcliu/ is sometimes 
further divided into 7b rcyji'hti. \ \vnodical month is the in¬ 
terval between two conjunctions (Conjunction ^ Molad) and 
amount.', to 2(j days 12 hours 44 min. 3^ s(‘C The calendar month 
must, however, naturally contain an (‘xaci number of days, conse- 
(|uently the Hebrew month varies lietween 29 and 30 days, no 
month has either c.H or 31. 'I’he full (Miilr) month contains 30 
and the detective (Iltiscr) 2() days. 'The months Nis.uin. ,Sivan, 
Ah, Tishri, and S/irlxit .are always full; lyyar, Tammfiz, Ellul, 
'I'fhrt/i and Adar are always clefecti\a\ while Marluwhvim and 
Ki.d(‘v may vary. 

'Idle number of days in .a year naturally changes The tot.al will 
be the days in month ( jc^d. 1 .> h. 44 min. t,\ see. ) multiiilied liy 
12 in an ordin.iry x’e.ir and by 13 in a leap y'car. Hut as either 
process would result in a fractional answer, the ordinary year has 
3c;3, 354 or 355 days and the leaj) year 3X3. 3S4 or 3S5. 'I'he New 
^'ear bc'gins on Thhri 1, but it may be del.tyed by one or two days 
for various reasons. Thus, in order to prevcuit the- Day of Atone¬ 
ment (Ti.s/iri 10) from falling on ;i I riday or Sunday, the New 
^'ear must avoid Sunday, Wednesday or I’riclay. Or again, if the 
conjunction of Tishri lakcss place after noon, so that the crescent 
would not be- seen on th.it evening, the New ^'c^ar is one, or sornc-- 
times two clays later. Other causes may also produce delays 
(dchiyyofh). A year in which Marhcshvun and KisU’v .are both 
full, i^ c.dleci complete {Shrltnidln, and will contain 355 or 385 (if 
leap) days. In a normal {Ki -Sidrdh) ye.ar, in w'hich the formc-r 
month is defective and the latter full, thc‘ total of days will be 
354 or 3.84, while in :i dcdCctive (IJasrrdh) year, when both 
months contain only 2cj clays e.ich, the tot.al of days will be 353 
or 383. The char.it ter of a year {qvhidc, lit. “fixing”) is described 
b>' a group of three Hebrew consonants, the first and third giving 
the days and the* week on which New ’S'ear and Tas.sover f.all 
res]iectivi‘ly, while the middle consonant is the initial of “normal,” 
“defective” or “complete.” 'Fhere can be* only 14 tyiies of qrhi 
‘oth, seven in common and sec-en in lea[> yesars. 

'rile mean beginning of (he four sisisons is calli'd 'Tequ/dh (lit 
orbit or course), spring beginning when the sun reaches the ec|ui- 
noctial jioint in Niyyin. .summer in Taniniuz, autumn in Tishri and 
winter in Tehrlh. 'I'he length of the seasons was variously fixed 
by different Rabbis. In the 3rcl century a.u. IMar Samuel Yar- 
himi (ib5-25o. head of Academy of Nehardea) calculatcal the 
interval between tcqujdth as c)i days, 7 hours, 30 min. It w:is 
observed that the lirst tcqujdh always moves forward, year after 
year, by one- day and six hours. The result is that after 28 years 
have elapsed the Tniujdh reverts to the same day and to the 
same*-time of d.iy as at the beginning. 'I'his orbit is called the’ 
Great or .Solar C’ycle {Mahzor Gadol or Ilammah). Samuel's 
length of the solar year (365 .1 days) was eniendecl by R. Adda to 
365 clays, 5 hours, 55 min , 25sec., a total approximating to the 
Ptolemaic year, but still too great by nearly seven minutes. 

In addition to the solar cycle of 28 years, the Jewish Calendar 
employs, as mentioned above, a smaller or lunar cycle (Mahzdr 
qatdji) of 11; yi-ars in order to adjust (he lunar months to the 
solar year by mc-;uis of intercalations, 'rhe Teast of Passover, 
on 14 Ni.yyiri could not begin before the spring Tcqujdh and there¬ 
fore the intercalary month finally selected was Adar. A regular 
intercalation was not practised before the introduction of the 
continuous cnlimdar and the aclojdion of the Metonic cycle. The 
Muhzdr qatan is based on the ec|uation^^r 235 
lunar months correspond to iq solar years. In order, therefore, to 
keep 12 months in the year, seven intercalations are necessary: 
the periodicity of these additions has been given above. The era 
which is in use to-day is that of the Creation Mundi, Li- 

yetzirah, see Chronulogy). 


The Jewi.sh year 5689 a.m., 1928 in the Christian c.ilendar, be¬ 
gan on Sept. 15, 1928, and ended on Oct. 4, 1929. It was known 
as 689 according to the short system {i.r., omitting the thou- 
.sands); it was a leap year containing 13 months. 55 Sabbaths 
and 385 days. The qebi'a was Zayjn, Shin, he, which indicates 
that New Year fell on the 7th (Zayin) and Passover on the 5th 
(he) day of (he week and that Marheshvan and Kislcv each con- 
tained 30 days (complete, shclrmdh, shin). 56S9 was the 81 h year 
of the 300th lunar cycle since the Creation .and (he 5th of the 
204th of the solar cycle since the Creation. 

Months and Important Days. —The following list enumer¬ 
ates the months and (he <hief days in each: 

Tishri: 1 and 2, New Year; 3. Fast of Gedaliah (TI Ki. xxv. 
22-5; Zech. xiii. 19); jo. Day of Atonement; 15-21. Tabernacles; 
22. Kighih day of Solemn Assembly; 23. Rejoicing of ihe Law. 

}f(irhrshvtjn: 22, 25 and 29, First Monday, Thursday and Sec¬ 
ond Monday, l-'asts (in 1028). 

Kislev: 2^, IJanu(ah (Feast of Dedic.ation ) begins, 

Tehrih 2. Ilanucah en<i.s; 10, Fast of Tcbeth (II Ki. xxv. i: 
Zech. viii. 19). 

Shebal: 15, New’ ^'ear of Trei’S. 

Adar: 13, Fast of INther; 14-13, I’urim. 

GVe-Adar; Second Ailar, intercalated month). 

Xiysan: 15-22, Passovi'r. 

lyyar: 10. 13, 17, First Mond.iy. Thursd;i>' :md Second Mon- 
da\’, J''asts (in 192S). 

Sivan: (>, 7, Pimtecost 

Tammuz 17, Fast (Zech. viii, 19). 

.\b: 9, Fast (11 Ki xx\ 8, and Zech, viii, 19). 

Ellfd. 

Origin. —The Jewish Calendar is the result of long develop 
merit; the jiresent form is not of great, antiijuily. 'I'he :inui‘nt 
Hebrew names of the months disajipeared in the Exile .and were 
replaced by Babylonian names (given above); but even before 
the Exile the months were more i ommonly designated by num¬ 
bers. 'I'he Bible rei ords only four n.ames, Ahib (isl), Ziv (2), 
Ethanim (7), and Bui (8); and the Gezer calendar (ablet, which 
belongs to (he period of the Ji'wish monarch)', employs purely 
agridillural designations and avoids names. Until quite late times 
the intluemc of the cro{)S on the fixation of the calendar was jiow- 
erful. In Babylon the Jews adopted tlu* Babylonian names, seven 
of whiih (Xis.yiu, Sivan, Tebelh, Elliil, Kistev, Shebat, Adar) 
occur in Nehcmiah and Ivsfhcr, whih' .six, Tammuz, Ah, Ellul, 
Tishri and Shebaf) are mentioned in the Assouan P.qjvri (5th 
century 11.cr). Though Ihe hal)it of enumer.iting month.s contin¬ 
ued, bv (he first ciuitury A.n. (he complete 12 names are found in 
a list given in the Roll of Easting (Mcyjllath Ta ’anith). 

The Mishnah already knows of casual intercalations and in 
Nedarim viii. 5, the second Adar is mentioned as the month to he 
added. The Jews did not, however, derive the cy’cle of 19 years 
trom the Babylonians, who did not ])Ossess a system of interca¬ 
lation. 'Fhe dates in the Assouan Papyri, and Talmudic evidence, 
m.ike it clear Ih.it Jewish intercalation vwis (‘m[)irical and irregular. 
In (he beginning of the 2nd century Aqiba reckoned three suc¬ 
cessive years as intercalary. 

'I'he calendar w.is originally fixed b_v oltservation. and ultimately 
by c.ilculation. Up to the fall of the 'Femple (.\.d. 70), witnesses 
who saw the new moon came forward and were strictly examined 
and if their evidence was ;icce])led the month was fixed by the 
prie.sts. Eventu.illy the authority passed to the Sanhedrin and 
ultimately to the Patri.irch. When neces.sarv, a second Adar was 
inserted in order that the reaping of the corn should come at 
P;i>.sover. Gradually observation gave place to calculation. 'Fhe 
right to determine the calendar was reserved to the Patriarchate; 
the Jews of Mesopotamia tried in vain to establi.sh their own cal¬ 
endar but the prerogative of Palestine was z,.^alously defended. 
So long as Palestine remained a religious centre, it was naturally 
to (he homeland that the Dia.spora looked for its calendar. Uni¬ 
formity was essential, for if different parts had celebrated feasts 
on different days confu.sion would have ensued. It was not until 
the 41 h century a.d. that Babylon fixed the Calendar. 

The Book of Jubilees, written in the 2nd century, b.c., contains 
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a peculiar calendar, evidently based on a desire to reckon time in 
a distinctively Jewish way. Every event from the Creation to the 
beginning of the Exodus is dated in Jubilee p)eriods of 49 years 
and in the heptads. The author uses a solar year of 364 days, or 
52 weeks, divided into four quarters of 13 weeks. The calendar 
has been well described by Moore as a reaction against Hellenism. 
That it ever was used is more than doubtful. 

The Qaraites (q.v.) opposed the Rabbaniles on no point more 
vehemently than on the calendar; they regarded calculations as 
impious and useless and sought to reintroduce observation. In 
this matter they were victorious over the Great Rabbanite champ¬ 
ion Sa'acb'a (892-942), whose theory that calculation pre¬ 
ceded observation they could easily di.sprove. By the end of the 
15th century necessity forced the Qaraites to adopt calculation, 
ba'adya was more successful in his defence of the Jewish Exilarch 
against Ben Meir who, in 921, initiated a great controversy on 
the calendar. Ben Meir claimed to be a de.scendant of the Patri¬ 
archs, and hence asserted his right to fix the calendar. Ills main 
point was that New Year is not to lie deferred unless the MoUid 
takes place of an hour after midday. 

The Talmud speaks of various New Year’s days. It may be 
regartled as certain that in Palestine the New Year began in 
iXissan (cf. Exod. xii. 2) and in Babylonia in Tishri. 

For roughly turning years Anno Mnndi to Anno Domini, the 
number 240 should be added and the thousands neglected. Thus 
(5) 6 Sq a.m. = (i) a.u. 929. Conversely, (i) 929—240= (5) 
OSq. Since the Jewish year begins about September, consecjuently 
between Sejitember and December 31 si, a difference of one may 
luu'e to be adjusted. For more exact work by far the best tabh's 
are those of Schramm {KnJendario^rnphische Tajcln, Leipzig. 
T90S). 

.SV'c the articles and bibliograiihies in the JeiAAi Etirvclopardia and 
in Ha>tinK‘> EucyA. RdiAnm and Ethics. I'or the ('alcndar in the 
Jiook of Jubilees cf. G. V Moore, Jioiaism, vol. i., iip. km sec/, (km*;). 

(I!. M. J. J. ) 

MAYA AND MEXICAN 

MAYA CALENDAR 

As this was tin' basis of the IMexican and allied calendars, it 
is here treated first. It apjiears at first sight very comiilex, but 
is fairly simple and is adniir.able from its symmetrical complete¬ 
ness. 

Every IMaya dale is expressed by two numbers and two names, 
forming a grouji of four; e.g., 4 Ahau 8 Cumhu, or 9 Imix 19 Zip 
This statement is similar to such a E'uroiiean dale as Wed., Aug. 
2.|, the 4 Ahau or 9 Imix being parallel to the Wednesday, as 
it gives the position in a gigantic week of 260 days, while the 8 
(himhu or 19 Zip is parallel to Aug. 24. But while in the Euro- 
[lean calendar Aug. 2.f will fall on a Wednesday four times in 2.8 
years and at uneciual intervals therein, the Maya 4 Ahau or 9 
Imix will not again occur on 8 Cumhu or 19 Zip until after the 
lapse of 52 years exactly, so there is no ambiguity. This period 
of 52 years is called the calendar round. 

The Maya had a year of 365 days whi( h was invariable, there 
being no leap year, d'his was divided into 18 months of 20 days 
each, together with five supplementary days at the end. The 
month names are, Pop, Ihi, Zij), Zota, Tzee, Xul, Yaxkin, Mol, 
Chen, Yax, Zac, Cch, Mac, Kankin, Muan, Ikix, Kayab, Cumhu, 
together with the supplementary days, Uayeb. Within the month 
the days are numbered from o to 19 inclusive, instead of from 
I to 20, and similarly with Uayeb. Hence 8 Cumhu is what 
European usage would call the 9th of Cumhu. They also had a 
series of day names commencing with Imix as in the following 
table, the order of reading being down each column: 


Eall.y in f no nth 
on the (Itiys 


Imix 

Cirni 

Chuen 

rib 4 

0 

14 

10 

Ik 

Manik 

Ft) 

(':i])an 5 

JO 

1.3 

0 

Akhul 

Lamat 

Ikn 

I’znah I 

6 

T r 

16 

Kan 

Mulue 

lx 

Cauac 2 

7 

12 

17 

Chicchan 

Oc 

Alen 

Ahau 3 

8 

13 

18 

This series 

of day 

names, like the European 

week. 

ran on 

con- 


tinuously through the months and years vithout any interrup¬ 


tion. But as there were 20 days in the month it followed that if 
any day name, such a.s Akbal, fell on the day i in the first month 
of any year, it must fall on the day i of c.ich momh throughout 
that year, and also on i Uayeb. But the live days of Uayeb 
would use up five of the 20 names, so that in the next year the 
day I of each month would have the day name Lamat. in the 
year after it would have Ben, in the next year Eznab, and in the 
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Stela k. at ouirigua. Guatemala, or the •■great period* of THE 

MAYA OLD EMPIRE. IT SHOWS DATE WITH - NORMAL - NUMl RALS 
next yc.ir Akhal again, the day name returning to the 
nionfh-rlay every four years, lienee itu h day name I ily 
four pos^il)le month-days to fall on, as in abo\'e t.il 
Maya also had a scries of 13 day numbers from 1 1 
elusive. Those also formed a (ontinuous series like 01 
and ran on uninterruptedly throughout the years am! 

But each year contained 28 of these i3-da\' jieriods and 
more, so that the year ended with the same day number with 
which it began, and therefore the next year began witli the next 
day number. Hence each monib-d.i}’’ would e.nh year )j,a\c a 
day number one larger than in the year liefore, until the 13 
numbers were exhausted, and the same day number returned, 
(kimbining (his with the five-day ]irogression of the dav n.mies, 
it results that only after 32 years (4 times 131 will the s.inie day 
nunilier and day name fall upon the same day of the same month. 
.Again, as 20 and 13 have no common measure it follows that a 
(lay name will only have the same day number once in .’f'o d.iys. 
This 20o-day period commencing with i Jniix is railed the 
Tonahimntl, which was the Aztec name for it, 'I'lie M:i\a namrr 
is unknown. It was of great imporlaiue for ceremoni.d and 
magical purposes. 

The Calendar Considered Astronomically. —The Maya 
calendar forms a remarkably perfed in.strunient fur reckoning 
time, as the variou.s rules check each other like hookkeeijing by 
double entry. This enables Amerifanists now to decipher partly 
obliterated inscripiions, and it directed the attention of the Maya 
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lo prtHision m time reckoning. Thereby they had the first 
requisite of science, namely accurate measurement, and their 
attainment.s in a.stronomy were surpri.sing. The year of 365 days, 
being nearly six hours shorter than the true tropical year, caused 
o Top gradually lo fall earlier in the true year at the rale of 
nearly a day every four years, and after 1.50H years the Maya 
year and the true year would again loincide. There is some 
evidence that the Maya allowed for this error, not by inter¬ 
calating a day, which would upset their whole elaborate system, 
but by calculating the error from time lo time and altering the 
‘dates for their festivals or agricultural operations accordingly, 
l)Ut not disturbing the order of months and days in the calendar, 
'baking an imaginary example, let us assume that certain agri- 
(ultiiral operations and the festivals connected with them were at 
one time performed in \'axkin. Then after So years the shift 
of the caleiuiar would make the same date in the true year fall 
20 days later in the Maya year, namely in Mol. Apparently 
then they pc^rfornied the work in Mol instead of Yaxkin, and 
got right with the seasons williout disturbing the calendar. 

Probably the rising and selling of tin* sun over lixed land¬ 
marks was observed in order lo correct the calendar, a method 
which would give the true length of the tropical year. In this 
connection the tr;iditions of the Toltec and the Cakchiquel are in- 
struclivt' regarding the “sun” which their ancestors awaited, 
which was i)rol)al)ly an observation of the sun by this method lo 
correct the shifting calendar. The Cakehi(|ueJ annals mention the 
different pi,aces where each tribe saw its “.sun,” and as to one tribe 
it is said ihc'y had not finished drawing their lines when the sun 
ap{)eared. It is also instructive 
lo note that the rakc:hi(iuel did 
not look for their “sun” until Ihc'y 
arrived in or near the rc-gion 
where thew were found at the 
Spanish coiuiuest. It would seem 
then that having reached a new 
country they had to lay down 
lines of siglil liy which to observe 
sunrise or sunset, somcw'hal as 
the captain of a ship corrects his 
chronometc-r by observation of a 
known point of land. 

'bbc- Dre.sden Codex show.s that 
the Maya calculated tlic' .synodic 
pc'fiod of \’enus at 5S4 days, a 
good appro.ximation, and di\’idc‘d 
this into four i)arts ccjrresponcling 
to the invisibility at interior con¬ 
junction, \asibility as morning 
star, invisilhlity at superior con¬ 
junction, and visibility as evening 
star. l)r. John Iv 'beeple makes it 
lU’obable that thc’V recognized 
tbc‘ small error of tliis Vc-nus table 
and -applied a correction to it. 

The l)rc"^cleu Codex also show.s 
that llic'y had made a close ai>- 
proximation to the true length of Stela d. at quirigua, guate- 
thc‘ lunar month. 'I'liis lunar table 

was uschI for calculating eclii>ses. the “axa old empire, it bears 
The synodic period of Mars was full-figure numerals 

calculatc'd and [)rob.ibly that of Jupiter; Saturn and Mercury arc 
doubtful, Tcc'ple shows that the sujiplenu'ntary seric's in the 
inscriptions contain a lunar count. A snp[)lementary series only 
occurs in connection with an initial seric-s Chro.nch.ooy). 

though not all initial series have them. They show the length 
of the lijnar month, that is wliether it is of .’c) or 30 days, the 
nnii'ber dac's el.ipscd of tlie lunar mouth, and the number of 
the- lunar month in a series of five or six lunar months. Attempts 
have been made to correlate this with the sets of five and six 
lun.u mouths into which the Hresden Codex eclipse table is 
divided, but so far this has not worked out satisfactorily in all 
cases. 



The New Empire Calendar. —The Maya who inhabited Yuca¬ 
tan at the coming of the S[xiniards in the i6th century arc spoken 
of a.s belonging to the new empire, as distinguished from those of 
the old empire, known only by their inscriptions in Guatemala 
and elsewhere and by the Dresden and two other hierogljqDhic 
codices. The Books of Chihm Balam, written in Maya with Ro¬ 
man letters after the conquest, show the new' empire method. The 



The so-called calendar-stone or Mexico, aztec period it 

SHOWS THE TWENTY DAY SIGNS IN INNER CIRCLE AND MAY RECORD 
CERTAIN IMPORTANT DATES IN MYTHOLOGICAL HISTORY 

calendar was identical with that of the old c'mpire except that the 
day names fell each one day earlier in the month. Thus Ahau fell 
on the mouth-clay ~ instead of 3, etc. The reason for this is un¬ 
known. The new empire was much inllnenced by Nahua invaders 
from Mexico and this led to the use of the; characteristic Nahua 
“\'ear-bearer,” which is the day number and day name falling on 
I Pop and was used lo name the year. 'Phus “the year-bearer was 
on q Kan” rncxins that in that year 4 Kan fell upon 1 Poi). But the 
old ealc'odar round method was still usc'd, the year-liearc-r being 
sometimes given also. This is redundant since' the year-bearer cair 
be- c alculated from the calendar round date. But it had a practical 
use when the year-bearer alone was given, as it showed the year 
ill which an event occurrc'd without specifying the day. The, old 
cMujMre Maya sctui, as far as our knowledge goes, to have had no 
way of doing this. 

Quiche and Cakchiquel Calendar. —The Quiclu; and Cak- 
chic|uel of Guatemala had a similar system of day names and day 
numbers. The day names an*; Imox, Jgh, Akbal, Kat, Can, Carney, 
Quieh. Ganel, 'Poh, Tzii, Batz, Balarn, Ah, llz, Tziquin, Ahmak, 
Noh. Tihax, Caok, llunahpu. Igh fell on the month-day 1, and so 
on. There were also iS months of 20 clays each and 5 supiilement- 
ary days. ITe Cakchiquel names are; Tacaxepnal, Nabey Turnu- 
zuz, Rucab Tumnzuz, Zibix, Uchum, Nabey M.hu, Rucab Mam, 
Likinka, Nabey Tok, Rucab 7 'ok, Nabey Pach, Rucab J’ach, Tzi- 
ciuin Kill, Cakan, Ibota, Katik, Itzcal Kih. Pariche and the sup- 
Itlc'incnlary clays, Tzap-i Kih. But the Cakchicjuel only used the 
nmuths for magical anvl ceremonial purposes, never for dating, 
ne ither did they use year-bearers. As they only cited the day num¬ 
ber and day name in giving a dale, c.^., lo (\iok, and as such a 
d.ile wiU rc'ciir every 260 days, their date's were' fixed by giving also 
the* position in their era, for which .vec Chrunuluoy. 

MEXICAN CALENDAR 

'Vhe Aztec system is the same as the Maya, but the names and 
glyphs are different. The day names are.— 
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FaUs in month 
on the days 

Cipactli Mi(iuiztli Ozomatli Cnzcaquaiihtli 4 9 14 k) 

FJiecaLl Ma/.aU Mallinalli Ollin 5 jo 15 20 

Calli Tochtli Acatl 'I'crpatl i 6 16 

("uctzpalin Atl Octlotl Quiauitl 2 7 12 17 

Coatl Itzcuintli Quauhtli Xocliitl 3 8 13 iS 

The names of the months are: Atlcaualco, Tlacaxipeualiztli, 
Tozoztontli, Dei Tozoztli, Toxcatl, Etzalqualiztli, Tecuiluitontli, 
Ufi Tecuiluitl, Tlaxochimaco, Xocouetzi, Ochpaniztli, Teotleco, 
Teiaeiluitl, Quecholli. Panquetzaliztli, Atemozlli, Titill, Izcalli and 
the supplementary days Nemontcmi. The month-days seem to 
have been reckoned from i to 20. The monthly festivals regularly 
fell on the last month-day. In citing a date the practice was dif¬ 
ferent from the Maya. The year-beanT was given and the day 
number and day name. Thus “year 3 Calli, day i Coall.” The 
month-day .and the month were not given, and as there arc 260 
days in the Tonalamatl and 365 in the year, in certain cases a day 
name with its number may occur twice in the same year, thus 
causing an ambiguity. Often the year-bearer alone is given. When 
the Aztt'c had occasion to count a length of time they counted by 
years of 365 days, having none of the lime ptTiods of the Maya. 
The calendars of several olher races of Mexico seem to have been 
similar with different names, but information is scanty regarding 
them. In all scientific knowledge the Aztec were much inferior 
to the Maya. 

BniLiucicM’nv.— Srv Citkon’oi.ogn'. (R. C. E. E.) 

MUSLIM 

I'he era of the Hejira, commonly called the Mohammedan era, 
is used principally in Turkey, Persia, Arabia, Egypt and .some 
parts of India. The era is dated from the first day of the month i 
preceding the High! of Mohammed from Mecca to Medina. This | 
day was Thursday, July 16. in the year A.n. 622. Hejira years are | 
jmrely lunar, always consisting of J2 lunar months, bi'ginning 
with the approximate new' muon. Having no int(;rialalion to keei) 
them to the same .season in respect to the sun, these years ret¬ 
rogress through all the seasons every 321 years. 

The names of the months and the number of da\'s in each are 
as follows; — 

Muharram , 30 Rajal) . 30 

Saphar 29 Shaaban 29 

Rabia i .30 Ratnadan 30 

Rabia 2 . .29 Sliawwal 29 

Jornada 1 .30 Diilkaada 30 

Jornada 2 29 Dulhegnia .29 

The last named month (I)ullieggi:i) has, in intercalary years, 
30 days. Ramadan, the ninth month, is obsiTved throughout 
Islam as a fast month. {See Ciikonology: Muslim.) 

CALENDER. A machine consisting of two or more rollers 
or cylinders in close contact with each other, and often heated, 
through which are passed cotton, calico and other fabrics, for the 
pur[)ose of having a tinished smooth surface given to them; the, 
process flattens the libres, removes inec^ualities, and also gives a 
glaze to the surface. It is similarly employed in })aper manu¬ 
facture. The derivation is from the Er. caleudrc, from the Med. 
Lat. calvndra, a cylinder. 

Calender is al.so the name (from the Arabic galandar) of an 
order of dervishes who sej)arated from the Bakta.shite order in the 
14th centurv'; they were vowed to i>erpetual travelling. Other 
forms of the name by which they are known are Kalenderis, 
Kalenderites, and (Jalandarites. (See .Dervish.) 

CALENUS, QUINTUS FUFIUS, Roman general. As 

tribune of the people in Oi n.c:., he helped to .secure (he acquittal 
of Cloclius when charged wdth having i)rofaned the mysteries of 
Bona Dea (Cicero, Ad. Alt. i. j 6). In 50 Calenus was praetor, 
and brought forward ti law that the .senators, knights, and 
tribuui acrarii, who composed the indices, should vote separately, 
so that it might be known how they gave their votes (Dio 
Cassius xxxviii. S). He fought in Gaul (51) and Spain (40) 
under Caesar; in 4S, when fetching reinfonements for Caesar 
in tipirus, most of his ships were captured by Bibulus and he 
himself barely escaped. In 47 he became consul. After Caesar’s 


death he joined Antony, whose Icgion.s he afterwards commanded 
in the north of Italy. He died in 41, while })reparing to march 
against Octavian. 

See Caesar, B.G. viii. 39; B.C. i. 87, iii. 20; Cir. Pltilippic viii. 4. 
CALEPINO, AMBROGIO (1435-1511). Italian lexicog¬ 
rapher, born at liergamo on June 6, 1435, w-as descended of an 
old family of Calepio, whence he fook his name. He became an 
Augustinian monk and compiled a iiolyglot dictionary, lir.st 
printed at Reggio in 1502. This gigantic work was afterwards 
augmented by I’as.serat and others. The most complete taiition 
(Basle, 1590) comprises 11 languages. The best edition is that 
publkshed at Padua in seven languages in 1772. (Jalejiino died 
blind in 1511. 

CALES (mod. Calvi), an ancient city of Campania, lie- 
longing originally to the Aurunci, on the Via Latina, 8m, N.N W. 
of Casilinum. It was taken by the Romans in 335 ice,, and was 
for a long time the centre of the Roman dominion in Campania. 
It was an important base in the war against Hannibal. The fer¬ 
tility of its territory and its manufacture of black glazed iiotp-ry 
(.UT Pagcnstechcr, Calcnischc Reliefkeramik, Berlin. 1909, and 
C. L. Woolley in Journal of Roman Studies, i. 199), which was 
even cxjiorted to Etruria, made it prosperous. In the 5th century 
A.D. it became an episcopal see, which (jointly with Teano since 
1S18) it still is, though it is now a mere village. Thi‘ cathedral, 
of the 12th century, has a carved portal and thr(;e apses tlecorali’d 
with .small arches and pilasters, and contains a line pulpit and 
e|)iscopal throne in marble mhsaic. Near it are two grottos which 
have been u.sed for Christian worshij) and contain fn-seoes of the 
10th and 1 ith centuries. Inscriptions name six gales of the town, 
and the antiquarian remains are considerable, including p.arls of an 
amphitheatre and theatre, and of a supposed temple and other 
edilices. 

CALEXICO, a city of Imiierial county (Calif,), U,S..'\., on 
the international border, oppo.site the Mexican city Mexicali; a 
port ol entry, and the gateway to the Mexican Imperial valley. It 
is served by the .Southern I’aciiic railway lines. The ri'gion pro¬ 
duces cot Ion, fruit .and livestoc k, and tlie city has large cotton 
gins. Die [lopulation was 797 in 1910; (1.299 '‘J80; 5,415 in 

1940 b) federal census. The citv was incorporated in 1908. 

CALF, (i) The young of the Hovidae, and particularly of the 
domestic cow, also of the elephant and of marine mammals, as 
the whale, and seal. 'Pin; word is ajiplied to a small island ( lose 
to a larger one, like a call by its mother’s side, as in “(.'all of 
Man,” aiul to a ina.ss of ice debiched from an iu berg. (.') 'I'lu' 
lleshy hinder part of the leg, between tlu' kiua*. and the aiikkc 

CALF, THE GOLDEN, an object of worship which ajiju'.irs 
in two (apparently) diflermil connections in the Old 'resi.imeiil : 
(a) th(‘ molten image whose m.aking by vXaron in the abseme 
of Moses is described in Ex. xxxii.; (b) an idol set uji by Jero¬ 
boam 1 . at Bethel and at Dan, on (he secession of the northern 
tribes from the kingdom of tlic' house of Dacicl. 

The calf- (or rather, bull-) cult of northern Lsrael is condemned 
by Hosea, and was regarded as an art of ;jpo.sias>- by ihc ( om- 
pilers of the Books ol Kings, jirohably undcM' the inlhieiice ol 
Deuteronomy. 2\l the same* time no objection seems to ha\'e been 
raised till the latter half of the 8th century. 

Bull worship was common both in Egypt and Ealc.slme, and it 
has bc-c-n conjectured that (he narrative in Ex. xxxii reiords an 
attempt to revive an older cult which the isrtielih's had known 
in Egypt. More probably, however, the narrative is a rnodilied 
form of an ancient story told at Bethel, and [lossibly, also a! Dan, 
to ex])lain the cult—in othc-r words the //agios logos ol the shrine. 
If this he .so, then the original probably made Moses himself, not 
.Aaron, the originator of the cult, and exiilained ili.i! itii:- was the 
divinely communicated form under which ^'ahvv(‘ll \sished to be 
worshipijed. A later generation, convinced of ihe inicjiiilx of any 
material representation of A’ahweh, turned (his inio an act of 
apostasy and fathered if on Aaron, who elsewhere ha.- hardly an 
independent character (xcc Aaron). We ma.v conjedure that the 
hull-cult iLself was a native (.'anaanile feerm oi Baal-religion, 
adoi)ted by Israel with the change of the name of the deity 
revered. 
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Scr IIkhki w Rki.igion ; W. R. Smith, Prophets of Israel, pp. 175 
ie(f.; Hastings’ Diet. Jiib. i. 342; and T. H. Robinson on The Golden 
Calf, Expositor, ?<tli series, vol. xxiv. pp. 1r \cq. (T. II. R.) 

CALGARY, a city of the province of Alberta, Canada, at the 
junction of the How and Elliow rivers. Lat. Si'" 4C N.; LonK. 114° 
15' W. I'op. (1041) s;s,904. It is a centre of (he lar;;e wlieat- 
and slo(k-raising region of north vvesttrrn Canada, and a 
railway junction on the main line of the C-R.R. to the Pacific 
coast at Vancouver. The town is the seat of the Provincial In¬ 
stitute of Technology and Art and contains 10 {lublic and 13 
high schools. It contains repair shojes, flour mills, and other indus¬ 
tries; the (‘Ic'ctric jiower for lighting and manufacturing is devel¬ 
oped on (lie How river, while natural gas is pifK'd from (he fields 
45 mi. south, a good coal beitig also available from the mining 
districts of the Rocky mountains. Calgar>' was founded in 1HS3 
and incorporatc'd .as a city in 181)4. Hranch lines connect it north 
with Iwlnionton, (he capital of the prcjvirue, and south with Lcdh- 
bridge, while (he main line, following the How river, emters the 
Rockies through (he Kicking Horse pass, 40 mi. wc*st- Calgary is 
on the 'Irans-Canada air route Lethbridge to Edmonton. 

CALHOUN, JOHN CALDWELL (i7H2~i85o), American 
statesman and parliamentarian, was born in Abbeville district. 
S.C., on March 18, 1782. He was of Scotch-lri.sh dc^scemt, his 
ancestors who came to America having scdtlc-cJ originally in Penn- 
.sylvania during (he first part of (he j8th century and latc-r gone' 
southward across (he mountains to the up-country of South 
Carolina. Calhoun's family wc-re pc'ople c>f modcTalc means, own¬ 
ing but few Negro slaves, and more rejire.M’iitative of the frontic-r 
farming class than of (he c'stablished and wealthy slave-holding 
families of the southern coastal jilain section. His father, Patrick 
Calhoun, was a man of some promiiu-iue in his community, repre¬ 
senting it in (he colonial assembly, and later in (he State legisla¬ 
ture. Calhoun's mother's name was Martha Caldwell. 

As a small boy, C'alhoiin had little* o[)porlunity for c'ducation, 
but when he was 12 years of age* he was .sc*nt to live for a year 
in the family of his brother-in-law, the Rev. Moses Waddell 
(1770-1840), a Prc*sbyterian minister, who subsc'ciuently, from 
i8ic) to 18.M). was presid(*nt of the* University of Georgia. Later, 
under (he* direction of (he Rev. Waddell, he ]>rc*i)ared for college, 
entc-ring the* junior class at '^hde in 1802. In 1S04 he graduated 
from ^'alc• with distinction, and commenced the study of law 
at a law school at Litchfield, Conn. Thereafter, he comj>lc*ted his 
law studies in a law office in Charlc*ston, S.C., and in 1807 was 
admitted to the* bar, and began jiracticc in his native Ablieville 
district. Almost at once he entered iiolitics. In 1808 and i8oc) 
he was a mc*mber of (he South ('arolina legislature, and from i8jr 
to 1817 he served as a member of the Hou.se of'Repre.sc‘n(atives 
of (he* national lc*gislature. 

In the >'ear (hat Calhoun entered Congress, he was married to 
a wc*althy cousin. Kloride Honneau Calhoun, whose family was 
identified with (he Charleston aristocracy, and this, together with 
the a((|uisi(ion ot ;i jilantation and Ncgroi’s, associated Calhoun’s 
interests with (hose of the slave-holding and iiropertieci das.sc's 
ol the South. llowe\'(*r, whc*ii he* ran for Congress in 1811, he 
advocated a warlike policy against Great Hritain more as a repre¬ 
sentative of the froniier which was not concc*rned with Hritish 
interfcTcTue with shipj^ing, but thought (hat her inlluencc among 
(he Indians was inimical to the westc-rn expansion of the United 
States. Whc*n C.iihcuin entered Congress, Henry Clay was then 
speakc'p ot the House and one of the Ic'aders of (he group that 
was eager lor war with England. Clay named Calhoun to a j 
l>lace on the important committc'c* on foreign affairs. This com¬ 
mittee, ot which Calhoun soon became the dominating member, 
recommendc'd the adoption of resolutions urging war xvith Eng¬ 
land. -'riiese resolutions were adopted by the House of Repre- 
sentati\c's, and it is estimated that no othc-r two members of 
Congress were more* intluc-nti.d in jirecijutating the War of 1S12 
than were Clay and Calhoun. 

During the period of the* embargo and during the War of 1S12, 1 
manufacturing thrived in America, but with peace between the j 
United States and Great Hritain, and the termination of the 
Napoleonic regime on the continent of Europe, the American 


manufacturers began to feel the effects of European competition. 
In discussion of the tariff proposals that resulted, Calhoun, in 
1816, delivered a speech in favour of protection. Ever after this 
speech was cited by his opponents in subsequent tariff contro- 
ver.sies as evidence of his inconsist(*ncy as an opponent of pro¬ 
tection. At this time Calhoun also advocated internal improve¬ 
ments and was an exponent of the “Nationalism" advocated by the 
younger men of the VV^est who were intent upon building up that 
j section of the country and developing its resources. 

In 1817 Calhoun became secretary of war in Monroe’s cabinet, 
(he duties of which ofi'ue he is credited with having performed 
with much ability. Following his service in Monroe’s cabinet, 
he was, in 1824, elected vice president of the United States, and 
again re-elected in 1828. In 1832, in the course of the famous 
nullification controversy, he resigm*d from the office of vice 
[iresident and was elected to the U.S. Senate, where he voiced 
the political philosophy of “Stales’ rights” on behalf-of the con¬ 
servative slave-holding interests of the South, forming one of 
a remarkable company of legislators who comprised the .Senate 
at that timi*. In 1S44 Calhoun’s name was consiflered for (he 
presidency, but he d(*clined to become a candidate, and in that 
year was aiipointed by President 'rvler to (he office of secretary 
of State, .serving until March 1845. Upon his retirement as 
secretary of Slate he returned to the Senate, where he remained 
until he died in 1850. 

His extraordinary faculties of mind were applied very arduously 
to (he fundamental principles of the American governmental 
structure, and he is justly looked upon as one of the mo.st astute 
of political thinkers among the public men of the United States. 
The significance of his career, aside from his (*ndcavours for 
supremacy in the field of national politics at a time when affairs 
were in the hands of men of striking personalities and unusual 
capacities, lies in his acK’ocacy of the doctrine of “Slates rights,’’ 
as it related to the in((*resls of (he sla\a*-owning aristocracy of 
the South and of the concomitant theory of nullification. It has 
been .som<*(inu.*s thought that Calhoun’s political philosophy was 
developed as a result of his failure to attain a dominating position 
in the national Govc'rmnent and to achieve the* presidency of the 
United .States, (0 which it is said he aspired, and (hat he. naturally 
turned his energies to strengthening those political entities, his 
own Slate*, and his own section, in w'hich he had come to occuiiy 
a ])Iace of supremacy. It is, however, more reasonable to exjjlain 
his support of the theories to which he adhered upon the ground 
that th<*y were the* result of a class and economic consciousness 
of the group to which he belonged as an integral part and which 
as a leader he was called upon to defenddn the realm of political 
thought. 'Ehe .South as a section was losing its place of dominance 
politically and economically, and, in addition, was on the defensixe 
with resviect to the morality of the institution of slavery. Cal¬ 
houn’s philo.sophy served to check the opposing forces with a 
threat and eventually, when ])ut into practice by sect'ssion, pre¬ 
cipitated civil war. 

The immediate cause of the controx^ersy leading to an advocacy 
of the States’ rights or strict construction thi'ories was the tariff. 
In 1824 (here was a very large increase in protective duties. 
In 1828 a still higher tariff act, the so-called “tariff of abomina¬ 
tions" was i^assed. The acts were disadvantageous to (he agri¬ 
cultural South and of advantage to the North. The poxver of 
Congress to pass the.se di.scriminatory laws was questioned, and 
Calhoun, in an es.s;iy, “The .South (.'arolin.'i Exjiosition," took (he 
IHisition that the Federal Constitution was a compact between 
sovereign States by xvhich each delegated to the central Govern¬ 
ment thereby set up certain limited powers. The acts of the 
U.S. Government must be within the sphere of power contemplated 
by the compact. Acts beyond the scope of the delegated power 
a State might in the e.xercise of its sovereignty nullify, or it 
might, w'ithin its rights, ex'^en withdraw altogether from the Union. 
'Lhis was not a new theory in American goxernmenl, but Calhoun 
so (larilied, expounded and amplified the “.^tale's rights" philo¬ 
sophy that he became inseparably identitieil with it. 

In 1832, Calhoun, who had up to that time been a regular 
Jeffersonian Democrat, broke with Jackson, who was head of 
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the Party, and during the remainder of the Jackson regime, was 
a severe critic of Jacksonianism. He attacked the spoils system 
and opposed the removal of the Government deposits from the 
U.S. Bank. In 1S31, in an “Address to the People of South 
Carolina,’’ he elaborated his views as (o the nature of the Union, 
and in 1S32 addressed an essay letter to the governor of South 
Carolina, stating in final form his theory of the American govern¬ 
mental system. This last document resulted in the “nullification” 
by South Carolina of the Tariff acts of 1828 and 1832. There 
followed in 1833 the historic debate between Webster and Calhoun 
on the so-called “Force Bill,” which had been introduced into 
the U.S. Senate to enlarge the jurisdiction of the Federal courts, 
and to give Jackson, as president, ]iower to cope with the South 
Carolina situation. Webster maintained the doctrine of Federal 
supremacy as the expounder and interpreter of its ow'n powers 
under the Constitution, while Calhoun argued the cause of State 
sovereignty. The opposing sides in this famous nullification 
controversy comi)romised. Congress reduced duties to an ultimate 
re\’enue basis, and South Carolina repealed the acts of nullifica¬ 
tion. Its conse(juencc was, however, an acceptance by the South 
of Calhoun's doctrine as ;i j)rotecli\(! pt)litical philosophy for 
slavery. 'J’o it and to Calhoun the slave-holding interests turned 
for a constitutional argument against any interference with the 
controverted institution. As the abolition movTinent developed 
and the ciuestion of the extension of slavery became a bitter one, 
j| was Calhoun wdio.se voice w'as heard in the Senate protesting 
on constitutional grounds against receiving abolition petitions, and 
it was under Calhoun’s le.idership that the forces oicposing the 
Wilmot I’roN'iso against the extension of slavery in the territory 
iicc|uir('d from Mexico were marshalled and the Provi.so defeated 
in the Senate. Calhoun took the extreme position that it was 
the duty of the U.S. Govc'rnmerit under the Constitution to pre¬ 
vent .my inlerfercmc e with slavery in the territories. In the 
course of the great deb;ite on the admission of t.'alifornia into 
the I’niori as a free State, Calhoun dic'd. In that controversy 
Webster made his famous “Seventh of March” spc'ech, and Clay 
achicA'ed his las! great feat as pt:acemaker by the Compromi.se 
of 1850. Had Calhoun lived, the Cc)mi)romise of 1850 might 
never have been made. 

Calhoun was tall and slender, and in his later years emaciated. 
His features were angular and somewdiat harsh, but he had a 
striking f.ite and very fine eyes of a brilliant dark blue. To his 
slaves he wms just and kind. He lived the modest unassuming life 
of a country j)lanter when at home, and at Wa.shington lived as 
unostentatiously as possible, consistent with his public duties and 
[)C)sition. His c.liarac ter in oth.‘r respects was of stainless integrity. 

IPiii.iocJKAi'irv,—A ccjllected edition of Calhoun’s IVorks (1853-1.855) 
has been eclilecl b> Richard K. Craile. d'hc- most important .si)eec'he.s 
and pajrers are; The South (Sirolnui Exposition (182.8); Speech on 
the Force Hill (1833); Reply to H'eh.ster (1.833); Speech on the 
Reception of Abolitionist Ptlitions (1836) and on the Veto Eoioer 
(18.12) ; a l)isquisiti(>n on Clovernment, and a Discourse on the Consti¬ 
tution and Government of the United States (i84i>-5o)—^the la.st 
two, written a short time before hi.s death, defend with great ability 
the rights of a minority under a government such as that of the 
United States. Calhoun's Correspondence, edited by J. Franklin Jame¬ 
son, has bc'c^n i)ublishccl by the American Historical Association (see 
Report for 1891), vol. ii ). The biogr.aphy of Calhoun by Dr. Hermann 
von Holst in the “American Statesmen Series” (18S2) is a condensed 
study of the iiolitical questions of Calhoun’s time. Wm. I’. Trent, 
Southern Statesmen of the Old Rcj^ime (18(^7); (L M. Pinerkney’s 
Life of John C. Calhoun (1903) gives a sympathetic Southern view. 
Caillarcl Hunt’s John C. Calhoun {1908) is a valuable work; W. E. 
Dodd, Statesmen of the Old South (1911). (B. B. K.) 

CALI, an inland town, capital of the department of Valle del 
Cauca, Colombia, South America, about i.So mi. S.W. of Bogota 
and 50 mi. S.E. of the port of Buenaventura, cjn the Rio Cali, a 
small branch of the Cauca. The urban jiopulation was 88,366 in 
1938. Cali stands 3,327 ft. above sea level on the western .side of 
the Cauca valley, one of the mo.st healthful regions of Colombia. 
The landlocked character of this region greatly restricts the city’s 
trade and development; but it is considered the mo.st inii>ortanl 
town in the department. 

A railway from Buenaventura gives Cali and the valley be¬ 
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hind it, with which it is connected liy over 200 mi of riwr 
navigation, a good outlet on the Pacific coast. 

CALIBRATION, a term primarily signifying the determina¬ 
tion of the “calibre,” or bore of a gun. The word calibre was 
introduced through the French from the Italian calibro, together 
with other terms of gunnery and warfare, about the lOth century. 
The origin of the Italian equivalent appears to be unccrt;iin. 
It will readily be understood that the calibre of a gun rc-cjuires 
accurate adjustment to the standard size, and, further, that the 
bore must be straight and of uniform diameter throughout. 'I'he 
term was subsequently applied to the accurate measurement and 

-testing of the bore of any kind 

50 -- of tube, especially tho.se of ther- 

40--- mometers. 

30 . — ^-A-.— In modern scientific language, 

20 —S,— tbV ^ natural proce.ss of tran- 
10 -/ ---- -'■ ■■ V, sition, the term “calil.)ration” has 

IrJ———1_L. come to denote the accurate 

Oia 3456789 IO , 

- comparison of any measuring in- 

Calibration curve strument with a standard, and 

more particularly the determination of the errors of it.^ scale. It 
is seldom possible in the proce.ss of manufacture to in.ake an 
instrument so perfect that no error can be discovered by the most 
delicate tests, and it would rarely be worth while to attempt to 
do so even if it were possible. The cost of manufacture would in 
many casc*s be greatly increased without adding materially to the 
utility of the apparatus. The scientific method, in all cases which 
admit of the sub.sequenl dctermin.ilion and correction of errors, 
is to economize time and labour in production by taking pains in 
the subsequent verification or calibration. This process of calibra¬ 
tion is jiarticularly important in laboratory re.'^earch, where the 
observer has frc'c|uenliy to make his own apparatus, and cannot 
afford the time or outlay rec|uired to make special tools for fine 
work, bul is already provided with a[)paratus and nietliods of 
accurate testing. Fur non-scitaitific purposes it is generally 
[Kissible to construct instruments to measure with sufficic'iit prei i- 
sion without further correction. The present article; will llit'refore 
b(‘ rc'stricteci to the scientific use and application of methods of 
accurate testing. 

General Methods and Principles. —The process of calibra¬ 
tion of any measuring instrument is frecpn-ntly divisible into two 
parts, w’bieb differ greatly in importance in dilft'renl cases, and of 
whic h one or the other may often be omitted. (i ) d'he dc'terrnin,!- 
tion of the x’.ilue of the unit to which the nieasurenienls are re- 
fc'rrc'cl by comjKirison with a standard unit of tlu* saiiu‘ kind 
I'liis is often described as the Standardization of the ins!runicni, 
or the determination of the; Reduction fador. (2; Tlie ccritna- 
tion of the accuracy of the subdivision of the scale ol the instru¬ 
ment. 'I'his may be termed calibration of the scalr, and does intL 
necessarily involve the conijiarisoti of the inslrurnenl with an\' in- 
clei)Oiident standard, but merely the veritication of (lie ac c ur, icy of 
the relative values of its indications. In many cases the jiroiess 
of calibration adopted consists in the coniii.irison of the instru¬ 
ment to be tested with a standard over the wholi' r.iiigc of its 
indications, the relative values of the subdivisions of the sl.indard 
itself h;i\’ing bc'cn previously testc'd. In this c ase the- di.^fiiu tion 
of two parts in (he process is unru-c c'ssary, and (he term (.ilil)ra- 
(ion is for (his reason frccjuently employed to include both In 
some cases it is employed to denote Ihi' first jiart only, bill for 
greater clearness and convenience of ch'seri])!ion we shall restrict, 
the term as far as possilde to the si'coiul meaning. I’he nu'lhocv, 
of standardization or calibration employed lui\c: much in common 
even in the cases that appear most diverse. Tliey aie all founded 
cm the axiom that “things which are equal to tlie same thing are 
c'cjiial to one another.” Whether it is a c|uestic)n of comyiaring a 
scale with a standard, or of testing the equality of two jiarts of the 
same scale, the process is essentially one of interchanging or .sub¬ 
stituting one for the other, the two things to be compared. In ad¬ 
dition to the things to be tested there is usually required some 
tuim of balance, or comparator, or gauge, bv which the equality 
may be te.sted. One of the simplest of sinh comparators is the in¬ 
strument known as calipers (British spelling callipers), 
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from the same root as calibre, which Ls in constant use in the 
workshop for UrslinR ecjuality of linear dimensions, or uniformity 
of diameter of tubes or rods. The mure complicated forms of 
optical comparators or mt^asurini:' machines with scales and 
screw adjustments arc e.ssentially similar in princijde, beinj; finely 
adjustable ^MUf'es to which the thiiiKs to be compared can be 
successively tilted. A still simpler and more accurate comparison 
is that of volume or capacity, usinf; a piven mass of liejuid as the 
gau^n- cjr test of c-cjualily, which is the basis of many of the most 
acc urate and most important methods of calibration. The com¬ 
mon balance for testing ecjuality cjf mass or weight is so delicate 
and so easily te.stc'cl that the process of calibration may frequently 
with advantage be reduced to a series of weighings, as for instance 
in the calibration of a burette^ or measure-glass by weighing the 
c|uanlitic*s of mercury, water or other licjuid recjuired to fill it to 
diffc'rent marks. The balance; ma>’, however, be regarded more 
broadly as the; type of a general method capable of the widest ap- 
|)lication in accurate testing. It is pos.sible, for instance, to bal- 
.itice two electromotive forces or two electrical resistances against 
eac h other, or to measure the rc'fractivity of a gas by balancing it 
against a column of air adjustc-d to jiroduce the same retardation 
in a beam of light. Thc.se “equilibrium,” or “null,” or “balance” 
mc'thods of cc)mj)ari.son afford the most accurate measurements, 
and are gcnc-rally .selected if jDossiblc as the basis of any process of 
calibration. In spite of the; great diversity in the nature of things 
to be comj)arc‘d, the fundamental principles of the methods em¬ 
ployed are so es.sentially similar that it is possible, for instance, to 
describe (he testing of a .set of w'cights or the calibration of an 
electrical resistancc‘-box, in almost the same terms, and to repre¬ 
sent the calibration correction of a mercury thermc>mcter or of an 
ammetcT by precisely similar curve-s. 

Method of Substitution. —In comparing two units of the 
same kind and of nearly C'cjiial magnitude, some variety of the 
general method of substitvition is invariably adopted. The same 
method in a more* elaborate form is cmployt^d in the calibration 
of a series of multiples or sulnnuitiiiles of any unit. The details 
of (he method depend on the system of subdivision adojated, which 
is to some extent a matter of taste. The sirnjile.st method of Bub- 
clivisicjii is that on the binary scale, procecaling In' multiples of 2. 
With a pair of subinultiples of the smallest denomination and one 
of each of the rest, thus t, t, 2, .p S, 16. etc., each weight or 
multiple; is ecjual to the; sum of all the* smaller weights, which may 
be substituted for it, and the small difference*, if any, observed. 
If we call the weights A, B, C, c-tc., where each is aj)proximat(dy 
double the follow'ing weight, and if we write a for ob.served 
excess of A over (he rest of the weights, h for that of B over 
C \ I'> \- etc., and .so on, the observ'ations by the method of .sub¬ 
stitution give the scries of equations, 

.1 - rest a, B rest b, C—rest c, etc. . . . (1). 

Subtracting the second from the first, the third from the .second, 
and so on, we obtain at once the value of each weight in terms 
of. the preceding, so that all may be expressed in terms of the 
largest, which is most conveniently taken as the standard 

B A/2 \ (b^a)/2, C^^B 2-\ (c-b)2,cic. . . . (2). 

The* advantages of this method of subdivision and comparison, 
in addition to its extreme simplicity, are (i ) that there is only one 
possible combination to rej)r(‘.sent any given weight within the 
range of (he series; (:) that the least jiossible number of weights 
is required to cover any given range; (3) that the smallest num¬ 
ber of substitutions is required for the complete calibration. 
1'he.se advantages are important in cases where the accuracy of 
caiiljration is limited by the constancy of the conditions of 
observation, as in the case of an electrical resistance-box, but the 
rever.'H* may be the* case when it is a question of accuracy of 
estimation by an ob.server. 

In the majority of cases the case of numeration afforded by 
familiarity with the decimal system is the most important con- 
.sidenition. The most convenient arrangement on the decimal 
system for purpo.scs of calibration is to have the units, tens, 
hundreds, etc., arranged in groui)s of four adjusted in the propor¬ 


tion of the numbers i, 2, 3, 4. The relative values of the weights 
in each group of four can then be determined by substitution 
independently of the others, and the total of each group of four, 
making ten times the unit of the group, can be compared with the 
smallest weight in the group above. This gives a sufficient num¬ 
ber of equations to determine the errors of all the weights by the 
method of substitution in a very simple manner. A number of 
other equations can be obtained by combining the different groups 
in other ways, and the whole system of equations may then be 
solved by the method of least .squares; but the equations so 
obtained are not all of equal value, and it may be doubted 
whether any real advantage is gained in many cases by the multi¬ 
plication of comparisons, .since it is not possible in this manner 
to eliminate constant errors or personal equation, which are gen¬ 
erally aggravated by prolonging the observations. A common 
arrangement of the weights in each group on the decimal system 
is 5, 2, I, 1 or 5, 2, 2, I. These do not admit of the independent 
calibration of each grouj) by substitution. The arrangement 5, 
2, 1, I, I or 5, 2, 2, I, I, permits independent calibration, l»ut 
involves a larger nutnljcr of weights and ob.servatiuns than the 
1, 2. 3, 4 grouping. The arrangement of ten equal weights in each 
group, which is adopted in “dial” resistance-boxes, and in some 
forms of chemical balances where the weights are mechanically 
a|)j)iied by turning a handle, presents great advantages in point 
of quickne.ss of manipulation and ea.se of numeration, but the 
complete calibration of such an arrangement is tedious, and in the 
case of a resistance-box it is difficult to make the necessary con¬ 
nections. In all cases where the same total can be made up in a 
variety of ways, it is necessary in accurate work to make sure 
that the same weights are always used for a given combination, or 
el.se to record the actual weights used on each occasion. In many 
investigations where lime enters as one of the factors, this is a 
serious drawback, and it is better to avoid the more comi)licated 
arrangements. The accurate adjustment of a set of weights is so 
.sinijjle a matter that it is often possible to n(;glect the errors of a 
well-made set, and no calibration is of any value without the most 
scru|)ulous attention to details of manipulation, and particularly 
to the correction for the air displaced in comparing weights of 
different materials. Electrical resistances arc much more difficult 
to adjust owing to the change of resistance with temperature, and 
the calibration of a resistance-box can .seldom be neglected on 
account of the changes of rc.sistance which are liable to occur after 
adjustment from impc'rfecl annealing. It is also nccc.ssary to 
remember that the order of accuracy required, and the actual 
values of the smaller resistances, def)end to some extent on the 
method of eoniu;etion, and that the box must be calibrated with 
due regard to the conditions under which it is to be used. Other¬ 
wise the firocedure is much the same as in the case of a box of 
weight .s. 

Method of Equal Steps. —In calibrating a continuous scale 
divided into a number of divisions of equal length, such as a 
metre scale divided in millimetres, or a thermometer tube divided 
in degrees of temperature, or an electrical slide-wire, it is usual 
to jiroceod by a method of equal stcjis. The simplest method is 
that known as the method of (lay Lussac in the calibration of 
mercurial thermometers or tubes of small bore. It is e.ssentially 
a method of substitution emjdoying a column of mercury of con¬ 
stant volume as the gauge for comparing the capacities of differ¬ 
ent parts of the tube. A precisely similar method, employing a 
jiair of microscopes at a fixed distance apart as a standard of 
length, is applicable to the calibration of a divided scale. The 
interval to lie calibr.ited is divided into a whole number of equal 
steps or sections, the points of division at which the corrections 
arc to lie determiped are called points of calibration. 

Slide-wire. —^The calibration of an electrical slide-wire into 
parts of e{iual resistance is preci.scly analogous to that of a capil¬ 
lary tube into parts of equal volume. The Carey Foster method, 
employing short steps of equal resistance, effected by transferring 
H suitable small resistance from one side of the slide-wire to the 
other, is exactly analogous to the Gay Lus.sac method, and suffers 
from the same defect of the accumulation of small errors unless 
steps of several different lengths arc u.';cd. The calibration of a 
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slide-wire, however, is much less troublesome than that of a ther¬ 
mometer tube for several reasons. It is easy to obtain a wire 
uniform to one part in 500 or even less, and the section is not 
liable to capricious variations. In all work of precision the slide- 
wire is supplemented by auxiliary resistances by which the scale 
may be indefinitely extended. In accurate electrical thermometry, 
for example, the slide-wire itself would correspond to only i°, or 
less, of the whole scale, which is less than a single step in the cali¬ 
bration of a mercury thermometer, so that an accuracy of a 
thousandth of a degree can generally be obtained without any cali¬ 
bration of the slide-wire. In the rare cases in which it is necessary 
to employ a long slide-wire, such as the cylinder potentiometer 
of Latimer Clark, the calibration is best effected by comparison 
with a standard, such as a Thomson-Varley slide-box. 

Graphic Representation of Results.—The results of a cali¬ 
bration are often best represented by means of a correction curve, 
such as that illustrated in the diagram (ire p. 585) which is plotted 
to represent the corrections in Table I. The abscissa of such a 


possible, and should be automatically corrected during the process 
of ruling. With this object a scale is ruled on the machine, and 
the errors of the uncorrected screw are determined by calibrating 
the scale. A metal template may then be cut out in the form of 
the calibration-correction curve on a suitable scale. A lever pro¬ 
jecting from the nut which feeds the carriage or the slide-rest 
is made to follow the contour of the template, and to apply the 
appropriate correction at each point of the travel, by turning the 
nut through a small angle on the screw. A small periodic error 
of the screw, recurring regularly at each revolution, may be sim¬ 
ilarly corrected by means of a suitable cam or eccentric revolving 
with the screw and actuating the template. This error is imj)ortant 
in optical gratings, but is dilTicult to determine and correct. 

Calibration by Comparison with a Standard.— The com¬ 
monest and most generally u.seful process of calibration is tlie direct 
comparison ol the instrument with a standard over the whole ranm' 
of its scale. It is necessary that the standard itself should have been 
already calibrated, or else that the law of its indications should be 
known. A continuous current ammeter, for instance, can be calibrated, 
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curve is the reading of the instrument to be corrected. The ordi¬ 
nate is the correction to be added to the observed reading to 
reduce fo a uniform scale. The corrections arc plotted in the 
figure in terms of the whole section, taking the correction to be 
zero at the beginning and end. As a nnitter of fact the < orrections 
at these [loints in terms of the fundamental interval were found 
to be —29 and —9 thousandths respectively. The correction 
curve is transformed to give corrections in terms of the funda¬ 
mental interval by ruling a straight line joining the points -] 29 
and -j-9 respectively, and reckoning the ordinates from this line 
instead of from the base-line. Or the curve may be replotted 
with the new ordinates thus obtained. In drawing the curve 
from the corrections obtained at the points of calibration, the 
exact form of the curve is to some extent a matter of taste, but 
the curve should generally be drawn as smoothly as possible on 
the assumption that the changes are gradual and continuous. 

The ruling of the straight line across the curve to express the 
corrections in terms of the fundamental interval, corresponds to 
the first part of the proce.ss of calibration mentioned above under 
the term “Standardization.” It effects the reduction of the read¬ 
ings to a common standard, and may be neglected if relative 
values only are required. A precisely analogous correction occurs 
in the case of electrical instruments. A potentiometer, for instance, 
if correctly graduated or calibrated in parts of equal resistance, 
will give correct relative values of any differences of potential 
within its range if connected to a con.stant cell to supply the 
steady current through the slide-wire. But to determine at any 
time the actual value of its readings in volts it is necessary to 
standardize it, or determine its scale-value or reduction-factor, by 
comparison with a standard cell. 

A very neat use of the calibration curve has been made by 
Prof. W. A. Rogers in the automatic correction of screws of divid¬ 
ing machines or lathes. It is possible by the process of grinding, 
as applied by Rowland, to make a screw which is practically per¬ 
fect in point of uniformity, but even in this case errors may be 
iiitroduced by the method of mounting. In the production of 
divided scales, and more particularly in the case of optical grat¬ 
ings, it is most important that the errors should l)c as small as 


so far as the ivlativc v.ilui-s <tf its n .idings arc concLrmd, l)y compar¬ 
ison with a tangent galvanonu lcr, since il is known that the rurrcnl in 
this insliurncnt is proportional to the tangent ol the angle ol detlection. 
Similarly an alternating current atimieler can he calibrated by compari¬ 
son witli an electro-dynamometer, the reading of which varies as the 
s.'iuare of the current. But in either ease it is necessary, in order to 
obtain the readings in amperes, to staiidardi/e the instrument for some 
particular value of the current by comiiari.son witli a voltarneti'r, or in 
some equivalent manner. Whenever pos.sihle, ammeters and volfmeleis 
are cililuated by comparison of their readings with those ol a iioteii- 
tiomeler, the caliliratioti of which ( an be reduci'd to tlie (orniiarison 
and adjustment of resistances, which is tlie most accurate ol electrical 
ineasuremeiits. The commoner kinds of meiiur> thermomeler.s are gen¬ 
erally calibrated and graduated by conijiarison with a standard In 
m.iny cases this is the ino.sl convenient or ewn the only ijossible 
method. .>\ mercury thermometer of iimitcal scale reading, between ;'!io 
and qoo ' C . with gas under high pressure to prevent the ‘-epar.ation 
oi the mercury column, cannot be calibrated on itsell, or by c innpa)i 
son with a mercury .standard possessing a lundamental interval, on 
account of diflicullies ol stem exposure and scale. 'I'he onl\ laacUcal 
met bod is to lompai e its readings every lew de grees with tliose ol a 
platinum llierniometer under I lie conditions lor wliigh il is to be used. 
Ihis method has the advantage of combining all the corrections loi 
fundamental interval, etc , with the caliliration correction in a single 
curve, except the correelioii lor variaticin ol zero vvliic b must be tested 
occasionally :it .some point ol the scale. .See also I’iivskac liNiis 
(kor caliliration of a mercury thermometer, see article ini.KMo.M 
Kix'.) fH, I.. (’ ) 

Biiu.iocHAiMiY.— Guillaume, TlirruwvuUrie de Vrerision (iS.Sc/) eives 
several examples of calibrations and relerences to .several of Hie original 
memoirs; the.se are not restricted to calibrations ol therniomc'ters A 
modern treatment of the calibration of the subintervab of line -land 
ards, with an annotated bibliograjiliy of 27 1 eleience.s, given in Cidi- 
hi'ition of a Divided Sndr bv L, V, Jiid.son, Cirndar (' ol (be Na¬ 
tional Bureau of Standards, Washington, !).('. Short Tests for 

Sets of Laboratory ITc/g/j/.c b\ A. T. Fienkowskv, Sdeiilijic Taper S 
■>^7 ol the National Bureau ol Standards, kjiI), desi ribes metbocLs for 
calibrating sets of weights and contains a bibliograj)li\ km olhc i meth¬ 
ods ol cailibrafion the publications ol standardizinL! biirc.-uis such as tlie 
International Bureau of Weights and Measures, Sevre s, k r.ini c, the Na¬ 
tional Bureau of Standards, Washington, I).C.. and tlie National Physi¬ 
cal Laboratory, Teddington, England, slmulcl be cotiMiltcd. kor details 
of (he methods of caliliration of eUatrical rnca iinng devices discussed 
in the text sec the following: Griffiths, /did. 'Trans. A, i.Scgt (tor dial re 
sistance box); J. A. klarker and P, ('happiiis, Thil 'J'uins. A, kioo (for 
platinum thermometry box); C’allendar and Barnes, Phil Trans. A, 
iqoi (for 'riionnson-Varley Potentiometer and Binary Scale Box). 
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CALIBRE. The (liame'ter of the bore of a gun, not counting 
the depth of the rifled grooves, 

CALICO. A trade term to describe the simplest v'ariety of 
{)lairi cotton fabrics embodying what is variously known tech¬ 
nically as the “plain,” “(alien” atid “tabliy” weave. This simple 
fabric structure is evolved liy the most elementary plan of inter¬ 
weaving two (listimt series of threads, constituting the warj) 
and the weft .series, resp(!Ctively. and which cro.ss each other at 
right angles. Each individual thread of these tw-o series inter¬ 
weaves in ;in exactly (orresiionding manner; be., with every thread 
in ead) .series jxissing alternately under and over consecutive 
threads of the other series, uniformly, throughout the entire fab¬ 
ric Hence, every thn>ad in each serii's interweaves to the utter¬ 
most possible extent with every thread in the other series, and 
thereby produces a texture which is relatively firmer and stronger 
than that of tiny other elementary weave structure, for corre- 
siionding counts and (|iKility of ytirn, ;md ends and picks per 
inch in the ftibric . 

Calico ftibrics comiirise tin infinite' vtiriety of different textures 
tend cfutililies tic cording to the dillerent uses for which they are 
intended, rtinging from the linesi muslin and ctimbric tc'xtures to 
those of the coarser and stronger textures of cotton. In the cot¬ 
ton trtide, howc'vc.T, the term “calico” ai>plies more strictly to a 
true pltun cloth in which the counts and cjuality both of the warp 
and weft, and also the number of ends and picks per inch corre¬ 
spond, a|)[)roximalely. Thu^. a tvpical example of a fine texture 
is one' containing too ends and j.)icks per inch, of 40's counts of 
yarn both for \var[) and weft, though these data may be varied in 
either direction with ccjnsidc-rable latitude, without dejiarting from 
thc' true calico texture. W'hen these items corresjiond, either 
exiictly or approximatc'ly, the resultant texture, whethc'r this is tine 
or coarse, wall be [iroduced with a general evenness of surface in 
con.s('(|uence of tlie threads of both series each bending and yield¬ 
ing in the tabric in an exactly corresionding measure. 

Tabby Weave. —IMain cloths, be., woven fabrics embodying 
the* simple calico or “tabby” weave, are probably produced in a 
greater \'ariely of textures and from every kind of textile material, 
than tho.'^e of any other tundamenfal weave in the entire range of 
tabric structure', Plain cloths producc'd from cotton yarn ranging 
from, say, about lo's to itio’s counts both for warp and weft, and 
containing any number of threads ranging from, .say. about 40 to 
i()0 ends ;incl pic ks per inch, would tome under the de.signation 
of “calicoes”; wherc'as (he finer textures of plain cotton fabrics 
would be clescribc'd as “muslins” and “carnlirics”; whilst the 
heavier tc'xttires of jilain cotton fabrics would be given such de- 
scriplicms as heavy “sheetings,” “canvas.’’ “duck,” and many 
other varic'tic.'S. 

C.'alico fabrics are almost invariably woven in (he “grey” stale; 
i t’., in the natural colour of the raw cotton sta])le. A considerable 
(luanlity of calico is used in tlie grey state for domestic purposes, 
as wc'll as for many trade and other uses. It is also shipped in 
large' cpiaiitilic's all ovc’r the world, .\ considerable amount of 
calico is al.so blc'ached, dyed, and printed, for every conceivable , 
housc'liald use' and articles of clothing. (.See C'kc.tonnk.) 

Variations of Plain Calico. —Although the plain calico | 
weave is the sim[)lest possible fabric structure, yet it permits of | 
several distinct modifu ations in the dc'veUipment of different 
textural effc'cls without dejxirting in the very least from the es.sen- 
lial basis of that structure as dc'fmed in the lir.st [)art of this artic le. 
Thus, instc'ad of emiiloying warji and weft of similar counts of 
yarn, and inserting a corresponding mimlu'r of end.s and picks per ! 
inch, as in a true calico fabric, warj) and weft of widely different 
counts may be emplo>ed in orclc'r to produce ribs and cord.s either 
across, lengihwisi', or in both directions of thc fabric. Thc ribs or 
cords wi 4 l lie in tlie direction of the coarser threads and wall be 
more or less pronounced ac curding to the disparity in the respec¬ 
tive counts. For exatnjile, a warp-riVtbed effect is produced across 
the fabric by employing a gnxiter number of warp threads of liner 
counts of yarn, per inch, with a fewer number of picks of coarser 
counts of weft, as exemplified in “poplins” and similar textures. 
Ily adopting the reverse method, a weft-ribbecl or corded effect is 
produced lengthwise of the fabric, by employing yarn of coarser 


counts for warp, and of finer counts for weft. Thc familiar ex¬ 
ample of “repp” fabric employed for uphcalstering railway car¬ 
riages is virtually a plain texture evolved by employing yarn of 
both coarse and tine counts both in thc warp and also in thc weft 
scries of threads, in order to develo|) a more pronounced ribbed 
eflcct, as well as a texture of greater strength and durability. (6'ec 
also Cotton and the Cotton Industry; Weaving.) 

.SVc H. Nisbc't, Grammar of Textile Design (1927). (H. N.) 

CALICO PRINTING. A means of producing decorative 
effects in thc form of patterns or designs on cotton and other 
fahries. The application of this art is not limited to the material 
generally knowm as calico, for almost all vvaricties of cotton fabric 
may be jirinted. 

The effects produced arc generally coloured, but many other 
j .siihstanees besides colours are applied in printing, for example 
mordants to combine with colour principles in subseque^nt dyeing, 

I “resists” to prevent dyeing, “discharges” to destroy thc colour in 
certain jilaces on already dyed fabric and sulistances capable of 
liroducing dilferences of texture and of lustre in the fabric. 

The substance (o be printed must either constitute or be made 
into a [lastc of such con.sisteiuy that it will remain exactly whc're 
it is applied to the fabric and will not spread by capillary attraction 
bc'yonci the limits of (he design. With this object in view the sub¬ 
stance is usually mixc'd with “thickening” which may be com- 
posed of such materials as starch, dour, british gum, gum traga- 
canth and less freciuently albumen, casein or glue. Solutions used 
for the production of c ertain kinds of artilicial silk may be already 
of such con.sistency that they can be applied directly for (he pur- 
pose of producing a lustrous film. The mixture to be printed is 
jirefiared in the* “colour” shop of tlic printwork.s and whether its 
e.ssenlial constituent is or is not colour thc paste produced is fre- 
(|uently known in the works as thc “colour.” 

It is the essential substance [irinted or the manner in which this 
acts during or following printing which determines Ihc' “style” of 
printing. Only by ingc'nuity in the aiiplication of chemistry to 
“colour mixing,” is it possilile to satis!y the ever increasing de¬ 
mand for new and novel styles. 

The local application of “colour” in the* form of a ptiltern may 
also be carried out by the assistance of various instruments, but 
by far the most important is (he rngrtivt’d cylinder or roller. The 
first practically successful apjilicaiion of this form of printing 
machine w'as made in 17S5 by Bell at the works of lavc'sc.'V, Har¬ 
greaves and Co., near Prc'slon, Roller printing is applicable to 
almost all types of ornament and fabric, it i.s capable of dc'positing 
from one to sixteen colours in a single printing o])era!ion and in 
one working day rS.ooo yards of cloth can tie i.)rinle(l in one colour 
and S.ooo to cyooo yards in 12 colours. Thc' pattern is engraved 
intaglio in fine lines or dots on a copper roller or in the' ease of a 
multicolour dc'sign as many rollers arc* engraved as the number of 
colours in the design demands and in the form taken by each colour 
which it is intended to print This method of printing enables 
much detail in very fine designs to be dearly n'presentc'd. 

The /land block on whic h the [xittern is cut in Hat relief is un¬ 
surpassed for designs characterized by boldness and breadth of 
effect in rich transparent colours. By (his method of printing 
which has been knowm from time immemorial sue h fabrics as cre¬ 
tonnes, table covers, curtains and chintz may be produced with 
tine effect. Although the mc'thod is necc'csariJy slow it has never 
been superseded by any form of machine jirinting for certain 
c lasses of work. 

In the be.st tyjK's of work whethc'r produced by block or machine 
printing, it is not possible to observe any stiffness in (he printed 
parts of the fabrics, for all starch or gum is removed. Moreover 
the results represent the combined efforts of artists, skilled crafts¬ 
men, chemists and engineers. (, 5 ee Textile i'rinting.) 

(E.Hi.) 

CALICUT, city, British India, headquarters of the Malabar 
district of Madras; on the coast, 6 mi. N. of Beyporc. Pop. (1941 ) 
I2().3S2. The weaving of cotton, for which the place was at one 
time so famous that its name became identified with its calico, is 
no longer of any importance. About the "th century Calicut 
j grew largely through the immigration of the Moplahs, fanatical 
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Mohammedans from Arabia. 

The Portuguese traveller, Pero de Covilham (<7.'^.) visited Cali¬ 
cut in 1487, and described its i>ossibilities for European trade; and 
in 1498 V^asco da Gama, the first European navigator to reach 
India, arrived at Calicut, then a flourishing city. Da Gama tried 
to establish a factory, but he met with persistent hostility from the 
local chief (zamorin), and a similar attempt made by Cabral two 
years later ended in the destruction of the factory by the Moplahs 
In revenge the Portuguese bombarded the town; but no further 
attempt was made for some years to establish a trading settle¬ 
ment there. In 1509 the marshal Don Fernando Coutinho made 
an unsuccessful attack on the city. In the following year Albu¬ 
querque, with 3,000 troops, plundered the palace and burnt the 
town; l)ut the Portuguese were finally repulsed, and fled to their 
ships after heavy loss. In the following year they concluded a 
peace with the zamorin and built a fortified factory, which was 
abandoned in 1525. In 1615 the town was visited by an English 
expedition; but it was not until 1664 that an English trading 
settlement was established by the East India Company. The 
French settlement, which still exists, was founded in 1698. The 
town was taken in 1765 by Hyder Ali, who ex|)elled all the mer¬ 
chants, and destroyed the coconut trees, sandal-wood and pepper 
vines, that the country might not ternjH Europeans. In 1782 
Hyder’s trooi)s were driven from the town, but in 1788 it was 
destroyed by his son Tippjoo, who, with great cruelty, carried off 
the inhabitants to Beypore, In 1790 the country was occupied by 
the British; and under the treaty concluded in 1792, whereby 
Tiprjioo was deprived of half his dominions, Calicut fell to the 
British. After this the inhabitants returned and rebuilt the town, 
Calicut is served by the Madras railway, and is the chief .seap)ort 
on the Malabar coast, although steamers have to lie 3 mi. offshore', 
and the' p)ort is praclKally close'd during the se)Uth-w('sl monsoon 
from the end of Ma_\' to mid-August. Beypore, where there are 
eight wharves, is iiKlueled in tlu' port. Two ihers. about I4 mi. 
ajiart, have been built at Calicut. The principal exports are 
(oconut products, coflee, tf-a, jiepper. ginger, et(. 'I'liere are 
lactories for coflee ch'aning, cotton-mills, saw-mills and tih', oil 
and soap works. A detachment of European troops is generallx' 
stationed there to overawe' the fanatical Mo[)lahs. Tlu're are two 
colleges, a hosf)ital of the Basle mission, ;i (isherv rese.arch sta¬ 
tion and a commercial school in the town, 

CALIDARIUM, th(' hot room of the Roman b.ilhs (.vcr 
Baths ). 

CALIDIUS, MARCUS, Roman orator. His first .sjx'cch of 
which W(' know was (h'lixa'ia’d in b.t n.c'. against Gallius, who was 
defended by Cicero, for bribery. He was ])ra('tor in 57, and s[.)oke 
in favour of Cicero’s return and th(' restoration of his house. In 
the disturbances after Clodius’ death he was a i)artisan of Milo. 
In the debate in the Senate in jan. 49 he urged that Pompey 
should leave for his {)rovinces to avoid war. Chi the outbreak of 
the C^ivil War he joined Caesar, who made him governor of 
Cuillia Togata, where he remained till his death, at Placentia, in 
48 B.r. 

Brni.iocRAi'nv. —Cicero, Bruins, 79, 80, for a di.scu.ssion of his style. 
Mc\(>r, Oratorum Romannrum Fragment a, 434; Weslerniann, Gesch. 
der Rom. lieredlsamkeit, 69, 6-11. 

CALIFORNIA, popularly known as the “Golden State,” is 
one of the Pacific coast group of the United States of America. 
Physically it is one of the most remarkable, economically one of 
the most independent, and in history and social life one of the 
most interesting of the Union. It is bounded on the north by 
Oregon, east by Nevada and Arizona, from which last it is sepa¬ 
rated by the Colorado river, and south by the Mexican territory 
of Lower California, and west by the Pacific ocean. The extreme 
limits of California extend from 114*^ to 124° 29' W. and from 
32° 30' to 42"^ N. The length of its medial line north to south is 
about 7Ho mi., its breadth varies from 150 to 350 mi , and its total 
area is 158,693 s(.i.mi., of which 1,890 arc water surface. The 
coast-line is more than 1,000 mi. long. In size California ranks 
second among the states of the union. California was given the 
name “Golden State” because of its early and continued produc¬ 
tion of enormous quantities of gold. 


Physiography. —^The physiography of the State is simple; its 
main features are few and bold; a mountain fringe along the 
ocean, another mountain system along the east border, between 
them—closed in at both ends by their junction—a splendiil 
valley of imperial extent, and outside all this a great area of bar¬ 
ren, arid lands, belonging partly to the great basin and partlv to 
the open basin region. Along the Pacific, and some 20-40111. in 
width, runs the mass of the Coast range, made up of numerous 
indistinct chains—most of which have localized individual names 
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—that arc broken down into innumerable ridges and spurs, and 
small valleys drained by short streams of rapiil fall. The range is 
cut by numerous fault lines, some of which betray evidence of 
recent activity; it is probable that movements along thest' faults 
cau.se the ('arlh(}uake tremors to which the region is subject, all 
of which seem to be tectonic. The altitudes of the Coast range 
vary from about 2,000 to 8.000ft.; in the neighbourhood of San 
Francisco bay the culminating peaks are about 4,000ft. in height 
(Mt. Diablo, 3.856ft.; Mt. St. Helena, 4,343ft.), and to the 
north and south the elevation of the range increases. In the east 
part of the Stale is the magnificent Sierra Nevada, a great block 
of th(' earth’s crust, faulted along its eastern side and tilted uj> so 
as to have' a gentle back slope to the west and a sleep fault 
escarpment facing east, the finest mountain system of the United 
Stales. 'I'he .sic'rra inoper, from Lassc'ii peak to Tc'hacha[)i pass 
in Kc'rn county, is about 430m. long (from Ml. Shasta in Siskiyou 
county to Mt. San Jacinto in Riverside county, more' than ()00 
miles). I"ar highcT and grander than the Coast range, the sierra 
is much less complicated, being incic'ed essentially one chain of 
great simi»licity of structure', I'recijiilous gorgc's ot canyons, often 
from 2.000 to 5,000ft. in depth, become a more' and more marked 
feature of the range as one proceeds northward; over grc'at por¬ 
tions of it thc'y average not more than 20m. ;ipart. The eastern 
sloiK' is \ ery steep, due to a great fault which threw the rocks of 
the great basin rc'gion abruptly downward several thousand teet 
Few passes cross the chain. Between 36° 20' and 38" the lowc-st 
gap of any kind is above 9,000ft., and the average height ol those 
actually used is jirobably not le.ss than 11,000 feet, d'he Rear 
sarge. most used of all, is still higher. Some 40 jieaks are cata¬ 
logued betwc'en 5,000 and 8,000ft.. and there arc' ii abo\’e 14,- 
000. The highc'st portion of the sx’slc'iri is belwec'n the [laraflc'ls 
of 36° 30' and 37° 30'; here the peaks range from i3,ooofl. up¬ 
ward, Mt. Whitney, 14,495 ft., being the' highest summit of the 
United States, excluding Alaska. 

Of the mountain scenery the granite pinnacles and domes of 
the highest sierra opposite Owc'ns lake, where thc'rc- is a cirof) 
eastward into the valley of about 10,000ft. in joni,; the snowy 
volcanic cone of Mt. vShasta, rising lo.oooft. above thc‘ adjaieiil 
plains; and the lovely valleys of the Coa-t range, and the south 
fork of the Kings river—all these have their ch.irnn; but most 
ceautiful of all is the unique scenery of the Yo.'^emile Uy e.) \ alle\'. 
Much of the ruggedness and bc-auty of the mountain- i^ clue to the 
rosivc action of many alpine glaciers that once existed on the 
higher summits, and which have Ic'ft behind their evidences in 
leys and amphitheatres with towering walls. ])c)lish('d rock- 
expanses, glacial lakes and meadows, and tumbling waterfalls. 
Remnants of these glaciers are .still to be seen—as notably on Mt. 
Shasta—though shrunk to small dimensions. The canyons are 
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largely (he work of rivers. The finest of (he lakes is Tahoe, 
6,225ft. above the sea, lying between the true sierras and the 
basin range's, with peaks on several sides rising 4,000-5,000ft. 
above it. Clear lake, in the Coast range, is another beautiful 
.sheet of water. Volcanic action has likewise left abundant traces, 
especially in the northern half of the range, w'hercas the evidences 
of glacial action are most perfect (though not most abundant) in 
the south, l.ava covers most of the northern half of the range, 
and there are many craters and ash-cones, some recent and of 
perfiat form. Of these the most remarkable is Mt. Shasta. In 
Owens valley is a fine group of extinct or dormant volcanoes. 

Among the other indication^ of great geological disturbances 
cai the I’acitic coast may also be mentionc'd the earlhcjuakes to 
which ('alifornia like the rest of the coast is subject. They occur 
in all seasons, scores of tremors being recorded every year by the 
Weather Bureau; but they are of slight importance, and even of 
these the numlier affecting any particular locality is small. In 
j8i 2 great destruction wais wrought by an earthquake that affected 
all the southern part of California; in 18G8 the n-gion about San 
I'rancisco was violenih’ disturbed; in 1S72 the whole sierra and 
the State of Nevada were shaken; in igoO San Franci.sco (q.v.) 
w'as largely destroyecl l)y a shock (and ensuing fire ) that caused 
great damage elsewhere in the State; and in 1925 Santa Barbara 
was .severely .shaken. North of 40° N. lat. th(‘ ('oast range and 
sierra .system unite, forming an extremely rough country. The 
eastern half of this area is very dry and barren, lying between 
V)recii)itous. although not, very lofty, ranges; the western half is ! 
magriirKently limbered, and toward the coast exce.ssively wet.! 
Between ,?5'’ and 56" N. lal. the sierra, at its .southern end, (urn.s 
wa'.stward towards the coast as the Tehachapi range. The' valley is 
thus closed to the north and south, and is surrounded by a moun¬ 
tain wall, which is broken down in but a single i')lace, the gap 
bc'hind the (lolden Cate at San l''raiu'i,sco. Through this passes the 
entire drainage of the interior. The length of the valley is al)out 
450m., its breadth averages about 40m. if the lower foothills be 
included, so that the* entire area is about 18,000 square miles. 
From the mouth of the Sacramento to Redding, at the northern 
head of the valley, the rise is 552ft. in i{j2m.. and from the mouth 
of the San joaciuin southward to Kern lake if is 2S2ft. in 260 miles. 
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Two,river systems drain this central basin—the San Joaquin, 
who.se valley comprises more than three-lifths of (he entire basin, 
and the Sacramento, whose valley cornpri.ses (he remainder. The 
eastward (lanks of the Coast range are very scantily forested, and 
Ihi'v furnish not a single stream permanent enough to reach 
eitlier.the Sacramento or San Joaquin throughout (he dry .season. 
(Jn (he eastern side ot both rivers are various important tribu¬ 
taries. fed by the more abundant rains and melting ‘^nows of the 
western Hank of the sierra. The Feather i.s the most important 
tributary emptying into the Sacramento river, A striking feature 
of the Sacramento system is that for 200m. N. of the Feather it 


does not receive a single tributary of any importance. Another 
peculiar and very general feature of the drainage system of the 
State is the presence of numerous so-called river “sinks,” where 
the waters di.sappear, cither directly by evaporation or (as in 
Death valley) after flowing for a time beneath the surface. The.se 
“sinks” are therefore not the true sinks of limestone regions. 
Some of the mountain lakes show by the terraces about them that 
the water stood during the glacial period much higher than it does 
now. Tulare lake, which ha.s practically disappeared, was formerly 
a shallow body of water, some 25 miles broad, thiit received the 
drainage of the southern Sierra, a How that is believed to have 
shrunk greatly since 1850. The drainage of Lassen, Siskiyou and 
Modoc counties has no outlet to the sea and is collected in a 
number of alkaline lakc.s. 

Finally along the sea below Point Conception are fertile 
coastal plains of considerable extent, separated from the interior 
deserts by various mountain ranges from 5,000 to 7,ooof(. high, 
and with peaks much higher (San Bernardino, 11,600; San 
Jacinto, 10,800; San Antonio, 10,140), Unlike thi' northern sierra, 
the ranges of southern California are broken down in a number 
of places. It is over the.se passes—Soledad, 2,822ft., Cajon, 
2.631ft.; San Gorgonio, 2,560ft.—that the railways cross to the 
coast. That part of California which lies to the south and cast of 
the Coa.st range and the sierra comprises an area of fully 50.000 
.s(|.m. and belongs to the basin range region. For (he most part it is 
exces.sively dry and barren. I'he Mohave desert—embracing parts 
of Kern, Los Angeles and San Bernardino, as also a large ixirt of 
San Diego, Imperial and Riverside counlie.s—belongs to the great 
basin, while a narrow' strip along the Colorado river is in the open 
basin region. They have no drainage to the sea, save fittully for 
slight areas through the (.'dorado river. In San Diego. Imyx>rial 
and Riverside counties a number of creeks or so-called rivers, with 
beds that arc normally dry. flow centrally tovvarcls the desert 
of Salton sink or sea; this is the low'cst part of a large area that 
is depressed below level of the sea—at Salton 248-7U. and 27011. 
at the lowest point. In igoo the Colorado river {q.v.) was tapped 
south of the Mexican boundary for water wherewith to irrigate 
land in the Imperial valley along the Southern Padfle railway, 
south of .Salton sea. The river enlarged the canal, and finding a 
steeper gradient than that to its mouth, was diverted into (he 
('olorado desert. Hooding Salton sink, and when the break in thi.s 
river was clo.sed for (he setond time, in Feb. XQ07, a lake more 
than 400 sq.m, in area was left. The region to the east of the 
sierra, between the crest of that range and the Nevada boundary, 
is very mountainous. Near Gwen.s lake'the scenery is extremely 
grand. The valley here is very narrow, and on cither .side the 
mountains rise from 7.000 to 10,000ft. above the lake and river. 
Still farther to (he east some 40m. from the lake is Death valley 
—the name a reminder of the fate of a party of “forty-niner.s” 
w'ho {leri.shed here, by (hirst or by starvation and c.xposure. 
Death valley, sonii' 50m. long and, on an average, 20-25m. broad 
from tht^ crests of the enclo.sing mountain ranges (or 5-iom. at 
thi'ir base), constitutes an independent drainage basin. It is 276ft. 
below sea-level, and altogether is one of the most remarkable 
I)hysical features of California. The mountain.s about it are high 
and bare and brilliant wdth varied colours. The Atnargosa river, 
entering the valley from Nevada, disaj^pears in the saltx' basin. 
Enormous quantities of borax, already exploited, and ot nitrate 
of soda, are know'n to be present in the surrounding country, the 
borax an almost pure borate of lime in Tertiary lake sediments, 
('alifornia has the highest land and the lowest land of the United 
States, and the greatest variety of temperature and rainfall. 

Clicnate.—The climate is very different from that of the 
Atlantic coast; and indeed very different from that of any part 
of the counlry save that bordering California. In the first place, 
the climate of the entire Pacific coast is milder and more uniform 
in temperature than that of the states in corresponding latitudes 
east of the mountains. A mean annual temperature as low as that 
of Halifax, Nova Scotia (in 44° 39' N. laL), is not found at any 
coastal point south of Sitka, Alaska (in 57° N. lat.), while the 
nu-an at San Diego is 6° to 7° less than that at Vicksburg, Miss., 
and Charleston, S.C., in roughly the same latitude. In the 
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second place, the means of winter and summer are much nearer 
the mean of the year in California than in the east. This condition 
of things is not so marked as one goes inward from the coast; 
yet eveiy’where, save in the high mountains, the winters are com- 
j)arativcly mild. In the third place, the division of the year into 
two seasons—a wet one and a dry one—marks this portion of the 
r^icific coast in the most decided manner, being truly character¬ 
istic neither of Lower California nor of the greater part of Oregon, 
though more so of Nevada and Arizona. And finally, except on 
the coast (where temperatures rarely surj)ass 90° F.') the dryness 
of the air and the consequent rapidity of evaporation greatly 
lessen the disagreeableness of summer heat. 

Along both the coast range and the sierra considerable rainfall 
is certain, although, owing to the slight snow accumulations of 
the former, its streams are decidedly variable. A heavy rain-belt, 
with a normal fall of more than 40 in., covers all the northern half 
ol' the sierra and the northwest counties; shading off from this is 
the region of 10-20 in. fall, which covers all the rest of the state 
except Inyo, Kern, San Bernardino, and Imperial counties, and 
the eastern portion of Riverside county; the precipitation of this 
belt is from o to 10 inches. In the mountains the precipitation 
increases with the altitude; above 6,000 or 7,000 ft. it is almost 
wholly in the form of snow; and this snow, melting in summer, 
is of immense imjiortance to the state, supplying WMter at one 
time for placer-mining and later for irrigation. The northwest 
counties are extremely wet; many localities there have normal 
rainfalls of 60-70 in. and even higher annually. Along the entire 
Pacific coast, but particularly north of San Francisco, there is a 
night fog from'May to September. Below San Francisco the 
precipitation decreases along the coast, until at San Diego it is 
only about to inches The extreme heat of the southeast is tem¬ 
pered by the extremely low humidity characteristic of the great 
basin. Many places in northern, southern, central, mountain and 
.southern coastal California normally have more than 200 clear 
days in a year; and many in the mountains and in the south, even 
on the coast, have more than 250. 

The Colorado de.sert (together with the lower Gila valley of 
Arizona) is the hottest part of the United States. Along the line 
of the Southern Pacific the yearly extreme is frequently from 124" 
to J2g‘’ F (/>., in the shade, which is almost, if not quite, the 
greatest heat ever actually recorded in any part of the world) 
At the other extreme, temperatures of —20” to —36" are recorded 
yearly near Lake Tahoe. The normal annual means of the coldest 
localities of the state are from to 44” F; the monthly means 
from 20" to 65" F. The normal annual means on Indio, Mammoth 
Tanks, Salton, and Volcano Springs are from 73-9° to 78-4" F; the 
monthly means from 52 S" to 101-3'’ (frequently to 98'’) 
Another weather factor is the winds, which arc extremely regular 
in their movements. There are brisk diurnal .sea-breezes, and sea¬ 
sonal trades and counter-trades. Along the coast an on-shore 
breeze blows every summer day; in the evening it is re])laced by a 
night fog, and the cooler air draws down the mountain sides in 
opposition to its movement during the day. 

There is the widest and most startling variety of local climates. 
There are points in southern California where one may actually 
look from sea to desert and from snow to orange groves. Distance 
from the ocean, situation with reference to the mountain ranges, 
and altitude are all important determinants of these climatic dif¬ 
ferences; but of these the last seems to be most important. Death 
valU-y sur[)a.sses for combined heat and aridity any meteorological 
stations on earth where regular observations are taken, although 
for extremes of heat it is exceeded by places in the Colorado 
desert. 

Soil. —Sand and loams in great v-ariety, grading from mere 
sand to adobe, make up the soils of the state. The plains of the 
northeast counties are volcanic, and those of the southeast, 
sandy. It is impossible to say with accuracy what part of the 
state may properly be classed as tillable. Much land is too rough, 
too elevated or too arid ever to be made agriculturally available; j 
but irrigation, and the work of the state and national agricultural 
bureau in introducing new plants and promoting scientific farm¬ 
ing, have accompli.shed much that once seemed impossible. Irriga¬ 


tion was introduced in southern California before 17S0, but its 
use was desultory and its spread slow till after 1850. There were 
4,219.040 ac. irrigated in 1920 (a 181% increase .since 1900), and 
4,746.632 ac. in 1929, of which more than half was in San Joaquin 
valley. The state leads all others in area of irrigated land, 
and offers the most complete utilization of resources. In the 
south artesian wells, and in the great valley (he rivers of the 
sierra slope, are the main sources of water-sui)ply. On nearly all 
lands irrigated some crops will grow in ordinary seasons withoui 
irrigation, but it is this that makes pos.sible selection of cro})s; 
practically indi.spensablc for all field and orchard culturi- in the 
south, save for a few moist coastal areas, it everywlu*re increases 
the yield of all crops and is practised generally all over the state 

Government.—In the mailer of constitutions California has 
been conservative, having had only two. The first was framed by 
a convention at Monterey in 1849, ^*rid ratified by the peoi)le 
and proclaimed by the U.S. military governor in the same year. 
The present constitution, framed by a convention in tK 78-7(), 
came into full effect in 1880, and w'as suhseciuently amended 
It was the work of the Labour party, passed at a time of high 
discontent, and goes at great length into the details of govern¬ 
ment, as was demanded by the state of public opinion. The 
qualifications required for the suffrage are in no way different 
from those common throughout the union, except that by a con¬ 
stitutional amendment of 1894 it is necessary for a voter to be 
able to read the state constitution and w'rite his name. As com¬ 
pared with the earlier constitution it showed many radical 
adv.'inces toward popular control, (he j)Ower of the legi.slature 
being ever>w’here curtailed. Power was taken from the legis¬ 
lature by si)ecifir inhibition in 31 subjects previously within 
its power. “Lobbying” was made a felon>'; provisions were 
inserted to tax and control common carriers and great corpora¬ 
tions, and to regulate tclegra])h, telcfThone. storage anrl wharfage 
charges. 'Plu' constitution may he amended by a two-thirds vote 
of all the members elected to each house of the legislature, fol¬ 
lowed by ratification by a majority vote of the (lualihed electors 
voting on the proposition. Sinre 1911 amendments may he sub¬ 
mitted directly to the pieoiile by means of the “initiative,” A 
constitutional convention nTa\’ be called if appro\’ed h>’ a two- 
thirds ^'ote of th(' (‘nlire rnernbf*rship of tlie legislature and b\’ 
a majority vole at the next general eh‘ction. 'Die work of the 
convention itself must he .suhmitt('cl to the peojile for apjTrowd 
or rtq’ection. 

The executive officers of the stale include the governor, lieu- 
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Modern cultivation using tractors In a district transformed by irriQation into 
a rich agricultural country producing a great variety of crops 


tenant governor, controller, attorney-general and superintendent 
of public instruction. Each is elected by popular \'<ite for a 
four-year term. In addition there are more than <0 adnnni.slra! ive 
and other boards, commi.ssions and officers appointed 1)\- the gov¬ 
ernor, in some cases subject to confirmation h\ tln‘ senate. The 
legislature consists of two houses—a senate of }o members, not 
more than one to a county, and an assembly of So members, ap¬ 
portioned according to population, elected for four-year and two- 
year terms respectively. The Ic'gislnture meets l)iennially, and 
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its sessions are divided into two parts, with a recess of at least 
30 (lays intervening. In the latter part no new hills may he intro¬ 
duced without (unsent of three-fourths of the membership. 

The state's judicial powers are vested in a supreme court, four 
distric t court-- of aj)peal, superior courts, and justice of the peace 
and polic e courts. 

7 'he siipivnir court, consisting of a chief justice and six associ- 
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ate justices, holds rc'gular sessions at Sacramento, San Francisco 
and Los Angeles. The district courts of apjieal have six judges 
each fur thc' first and .second districts, and three each for the third 
and fourth; l,iut in evc-ry case three judges constitute a separate 
court. 

Supreme and district court judges .serve 1 2-year terms. Under 
a constitutional amendment of IC334, they are ai)pointed by the 
govc-rnor, with the ajiproval of a special judicial council compris¬ 
ing I fie chief justice, the attorney-general, and the ranking appel¬ 
late court justice. At the following general election, however, and 
again at the expiration of his term, the new appointee is subject 
to reni()\'al by a majorilN' \'o(e of (lie electorate. Any county so 
(l( siring may chat to adopt a similar system. F/ach county has a 
superior court, with one or more judges (50 in Los Angeles 
county), serxing six-year terms. 

Justices of the peace (at least one for each township) are 
elected for four years. 

'Die California constitution provides that agreement by three- 
fourtfis of a jury shall be suHicient in civil ca.scs and (hat 
jur>' trial may be waived in minor criminal ca.scs, the latter 
procedure based on experience under Mexican law. 

The (liief administrative functions of local government take* 
])lace in the states q.S counties. Municipalities are divided into 
six (lasses according to population. City government is diverse- 
in type—the mayor-council, the commission and the city-manager 
.sy.stems are all in common usage. Notable among (he measures 
granting a greater popular control of the government are the- 
primary law of ujoc) and the constitutional amendments of 1911 
establishing the initiative and referendum, the recall fincluding 
the recall of judges), and the adojiticm of the short ballot. 

Population. —The population of California in 1850 was 92,- 
507; in 18S0, S()4 .()v) 4: in 1910, 2,377.549; and in 1940, 6,907,387 
This last'figure rcpre.sents an increase of 2i-7Cr over (he popu¬ 
lation in 1930- 

The population per square- mile was 44-1, as compared with 44-2 
for the Unitc'cl Slates as a whole. Of (he 1940 jiopulation, 4.902,- 
2()5, or 710'^r, lived in urban jilaces; that is. in cities and towns 
of .',500 or more. 'Fhe number of occupied dwelling units re¬ 
turned in the housing census of 1940 was 2,139.047, which is 
approximately the same* as (he number of families. The average 
population per family (occupied dwelling unit) declin(*d from 
3.^ in 1930 to 3 2 in 1(^40. The white population of California 
(including Mexicans) formed 95 5% of the total in i()4o, as com¬ 
pared with 95-3% in u;30. The nonwhite population of California 
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Urban and rural population of California isbo to 1940 


in T930 was distributed as follow.s; Japanese, 36-2%; Chinese-, 
i 3 - 99 f ; Filipino, ii-3'';^ ; Negro, 3 o-i 9 f-; Indian, and 

miscellaneous races, i-3/’( ■ 

California had 67 6% of all the Fihpino.s in the U.S. and 70 2% 
of (he Japanese. The fiopulation of the stale? and of its jirincipal 
cities is summarized for recent census(-.s in the fedlowing 
table: 
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I’riru ip.il cities: 
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Finance.—The chief source- of local revenue is (he? firoperty 
(ax. Cntil 1911 the- state, too, dn-w most of its general revi-nue 
from h-vies on jiroperty, but since then no state levy has bee?ri 
made, although a 1933 constitutional ami-ndmcnt permits a iiroj)- 
ert>- tax u|) to 259^ of the amount of slate appropriations. 

The chief sources of .state revenue., with tht-ir api)ro.ximate 
yields in 1940 were: retail sales (ax (adopted in 1933), $102,- 
000,000; unemployment insurance tax (adopted in 1935), $88.- 
300.000: gasoline tax, $53,200,000; bank and corjioration fran¬ 
chise tax, $.-3,500,000; personal income (ax (adopted in'1935), 
$21,500,000. Proceeds of the gasoline tax and of motor xa-hicle 
licence fees may be used onl>' for highway maintenance and motor 
c'ehicle regulation. In the fiscal year ending June 30, 1940 state- 
revenues were $391,023,300, of which all but $15,334,515 came 
from tax»-s. 

F.xpenditures of $223,076,171, almost ten times as much as in 
i()20, represented a per capita outlay of $32.29, as comjiared with 
$13.77 T930 

Of total (.ii.sbursemcnts, education took 32069^. welfare 
and highways 20 - 789 r. On De-c. 31, 1940 (he net bonded 
debt was $164,377,304 ii. 

Education.—^The? educational system of California is one 
of the best in the country. It provides a complete system of 
tree instruction from the kindergarten through the state uni¬ 
versity. and in the elementary and secondary schools even 
textbooks and supplies arc furnished without cost to individ¬ 
ual pupils. .At the head of the- fiuhlic school .system are the 
state .su[H-rin(endent of public instruction and the state- board 
of education, a body consisting of seven members appointed by 
the governor. All schools arc governed by a board of educa¬ 
tion. Outside the cities the school districts are governed by 
boards of trustees of three members, and, in (he case of union 
districts, of five members. There was a compulsory attendance 
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THE COAST AND INLAND COUNTRY OF CALIFORNIA 
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A. Part of Furnace Creek r.inch, in southern California, showing the cul¬ 
tivation of the tan arul te.ither palms. The tall fan palm grows wild 
in desert regions, hut is cultivated widely in California 
G. Yoseniite falls, in thi Yosemite national park. From a distance the 
f.ill;. give an impression of lontinuity, hut the tremendous drop is in 
three st.iges; first, ttiu Upper falls, then a series of cascades flowing 
south, and finally the Lower falls. Thu total height is 2.370 feet 
6 . A roadw.iy in Calirurnia lined witli redwood tree'-' The redwood bell 
Is situated chiefly in the Coast ranges of northern California. If 
consists of a scries of groves extending from southern Oregon to 
Miintercy 
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law passed in 1874 which has since been amended so as to 
require all children between the ages of eight and 16 to attend 
for the entire school year un¬ 
less graduated from a four-year | 
high school or exempted by the 
proper school authorities. Sec¬ 
ondary schools are closely affili¬ 
ated with, and inspected by, the 
state university. All schools are 
generously supported, salaries 
are usually good, and pension 
funds in all cities are authorized 
by state laws. 

The school population (per¬ 
sons between the ages of live 
and seventeen years inclusive) 
was 1,144,400 in 1432. Public 
school enrolment for the same 
year was 1,123,550 or 44 -i*';y, 
of all persons who were of 
school age; and in addition to 
these, 65,830 were enrolh'd in 
private and parochial schools. 

In i()3() the enrolment in iiublic 
schools was 1.765,41)8, of whom 
68.077 in kindergartens, 

76S.T56 in the first eight grades, 
and 4J(),765 in high schools and 
junior college's. 1’he ax'erage 
number of days attendc'd per 
pLijiiI enrolled during the 3’ear the general sherman tree in 
1436 was 156 as compared with the giant eorest of sequoia 
142 in 1410. 'I'otal expenditures national park, said to be the 

for the year amounted to $152.- *' ... 

856,000, or $13.1.04 for each jter- 
son enrolled, placing California 
second only to New ^'ork, whose per capita expenditure was 
$141.43. 

Of the state's higher educational institutions, the Ihiiversity 
of California {q.v.), with the two main parts at Berkeley and 
Los Angeles, is In’ far the most important. Its libraries at 
berkeley alone contained more than 1,200,000 bound x'olumes in 
144 ^- 

The stale also maintains .sev’cn four-year colleges, located at 
Chico, Areata, Fresno, San Diego, San Francisco, San Jose and 
Santa Parbara, as W'ell as a iiolytechnie school at San Luis 
Obis^io. Among the endowed and denominational colleges. Stan¬ 
ford university, near Palo Alto, is the greatest, with a plant valued 
at above $15,471,000, productive funds of about $32,000,000, and 
a library of 740,000 volumes. 

Another inqiortant university is the Lhiiversily of Southern 
California, at Los Angeles. 

Agriculture.—Tin- rajihl develojmient of irrigation and of in¬ 
tensive cultivation, and the iiurc'a.se of small farms during the last 
few' decade.s have made Califcmnia an agricultural region and a 
great fruit-producing area. Staple ]>roducts have changed w'ith 
increasing know'ledge of climatic conditions, of life-zoiu'S and uf 
the fitness of crops. Irrigation has shown that, given water, arid 
and barren plains—veritable desert.s—may be made to bloom with 
an immense wealth of semitropical fruits. California leads all 
other states in acreage irrigated, with 4,746,630 ac. under irriga¬ 
tion in 1424, rejiresenting 16% of all farm land, and 56-6';^ of 
all land in cr()[).s. In 1940 there were 132.658 farms in the state 
(135,676 in 1430); of these 88,843 were operated by full owmc'rs, 
13,441 by yiart owners, 25,349 by tenants, and 3.425 by mana¬ 
gers. These farms aggregated 30.524,324 ae. of which 12,844,474 
ac. were available for cultivation. The total value of all farm 
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[iroperty was $2,166,452,648 in 1440, 36-67^ less than the 1(930 
figure ($3,414,470,764). The value per acre increased from $47.16 
in 1410 to $114 in 1425, but fell to $70.47 in 1440. 

The average value [ler farm fell from $25,203 in 1430 to $16,- 
331 in 1440 The average size of farms in 1850, when the large 
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Mexican grants were practically the only farms, was 4.466 ac.; 
in 1410 it was 316-7 ac. and in 1435 only 202 4 ac., from which it 
rose to 230-1 in 1440. 

In IQ 34 the estimated farm value of California crojis was $ 383 ,- 
000,000 ($542,000,000 in 1424), of whicli field crops and fruits 
and nuts each contriliuted approximately 34^ ,',. 

The table below lists principal crops with their estimated values 
in 1434: 


Product 

value 

Oranges 

. Sp),7(15,000 

All fi)rnis of hay 

,pS,5 i(),ooo 

(;ra[)es ... 

20.70,4000 

Lettuce 

2.’.008,000 

Cotton (lint) 

20.475,cxx) 

Lemons 

18,(i,p8.ooo 

Beans .... 

I.pSlCi.OOO 

Sugar bia-ls ... 

1.440 4000 

Potatoes. 

1,41,^4,000 

1‘runes. 

I 2,()()(),OCX) 

Barley. 

12.(148,000 

Peaches . 

11,(148,000 

'I'omatocs. 

ji,o 8,4 (X>o 

Apricots. 

10,1,44000 

Walmils. 

0,1(10,000 

Wheat. 

8,122,000 

Cantaloupes .... 

7,,i 11.000 

Asparagus .... 

fi,S8-,,cx)o 

Pc'as .... 

C),C)()4,ooo 

Carrots 

(1,14,4000 

Rice .... 

(1, r2o,(X>o 

IVars . . . . , 

(), 114,000 

Celery 

5.781,000 

('oil on-seed 

5,480.OCX) 


An interesting recent dt'velopmeiit in ('alifornia agriculture 
has been the increase of harvested Ikix area from seven acres in 
i()2() to 7c),754 ac. in 143(), when llie farm value of all llax W'as 
$2,765,000. 

The livestock industry W'as introduced by the Franciscans 
and llourishcd throughout the Spanish and Mexican pc'riocls. In 
the clcvel()|)nu'nt of C'alifornia since 1848 llu' livestock industry 
has become suliorclinate but has not wholly lost its ec onomic sig¬ 
nificance. In 1440 the slate’.s cash farm income, from livestock 
and livc'slock [iroducls (chieJiv milk, butler, creaiii and ice cream ) 
was $.■’ 15,c)43.ooo. 

On Jan. j, ic^o, according to the* ('alifornia ('roj) Kefuirliiig 
siTvice, (liere were in the- slate 2,i()i,ooo hc-acl of catllc', \aluecl 
at .$(j 7.071.000; ic|0,ooo hor.ses, valued at $17,.’8-;,ooo; 3,4110,000 
slieep and lambs of al! age's, vahic'cl at $23,c)3(),ooo; ami 855.000 
.swm'iu'. wcluc'cl al $7,2i(),ooo. 

Ilorlicullural products, as shown in tlu' table, are the principal 
products <*f the' soil. 'I'lie modern orange imlustry practicalh' 
iiegaii with the introduction into southern ('.difornia in 187; cil 
two seedless orange trees from Brazil; from thc'ir slock ha\’(' been 
developed, by budding, millions of trees lie.'iring a sc'edlc'ss fruit 
whieli now bolds bigli r.cnk in the American market .Sldpments 
continue all ihe year round. .Southern California by no means 
monop()li/,es the warm-zone fruits. Oranges, lemons and walnuts 
come chielly from that .section, Inil citrus fruits grow .ibo in tin- 
sierra footliills of the great interior valley. Almonds and peaches, 
[lears, plums, cherries and ajiricols, (C)me mainl\’ from the north. 
Over one-half of the prune croj) comes from Santa ('lar.i coiiiit\', 
and tlie hulk of the raisin output from Fresno lountv Olisc's 
thrive as far north as (he head of the great xallev. \'incs were 
first introduced by (he Franciscans in 1771 from Sp.iin, and until 
iS6o “Mission” grajies wc-rc- jiractically the onl\’ sicnk in Cali¬ 
fornia. Afterwards man}- hundreds of Eluropean \arieties were 
introducc'cl with great success. 

Fisheries. —Although in v.alue fishing represents a b.arc C;f of 
the state's total production, the output is grealcr I linn th.il of 
any other state. In 1433 fish landings were 70^,84(1,000 Ih., 
valued al $7,044,300. In succeeding >-ears the .‘-bite’s lishcries 
expanded pihenomenally, and in i(;37 the \ ielcl v\,is i,352, 1 28.000 
11 ).. valued at $18,444,000; the corresjiondiriL' fnmres for Massa¬ 
chusetts, the second ranking state, were 53 pi 10,000 lb., v.’ducd 
at $14,197,000. 
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Till* increase was due largely to expansion of the sardine fishery, 
one of the world’s major fisheries and the larpest in North 
.America, with Koi,4,-;i.000 II). landed rn ioA7- ff iQAd 
fish calfh was 1,462,588,000 lb., of which sardines accounted for 
approxirnalely 806^,, 'I'una tchiefly yellovvfin and skipjack) and 
mackerel rank after sardines in importance. Other important fish 
are yellowtail, sole, cod and barracuda. The stale is unrivalled in 
the canniri)' of tuna and since iqah has ('xceeded Maine in sardine 
IiaikiiiK. 

Manufactures. —Previous to i(S6o almost everything used in 
the state was imported from the east or from Europe. For many 
years manufacturing was handicapped by lack of coal, but opening 
of the petroleum lields and develojjment of eleitric power obvi¬ 
ated the difficulty, Hy kjkj manufacturing had replaced agricul¬ 
ture as the state's leading industry, iiureasing in importance thcre- 
.after until in nj^J it contributed approximately 48% of the total 
production value, ;is against .auff for .agriculture. By 1037 Cali¬ 
fornia ranked .‘■eva'iith in value of m.anufaclures. From 11,803 
indu.'itrial (‘stablishments, with 280,550 workers, and an output 
worth .$3,04.4,2(;7.ooo in n^’P. industrial ailivily deilined in 
1033 fo 8.420 esf.ablishments, i(p,86j workers, and an output of 
.$1,488,181,000, but by 1(437 h'^d risen to 10.861 establishments, 
302,18(4 workers ;md an output of $2,8(4(4,86s,426. Most imj.ior- 
tanf is petroleum refining, in which the .stale ranks second to Texas, 
with a 1(437 |.iro(Jmlion valued at $365,0(47,585 ($21 .■’,03<4,324 in 
1(433). Next is (aiming and jireserving of fruits and vegetables, 
in which the stale stands pre-('minenl, with .1 1037 production 
valued at $21(4.438.652. Othi'r industries with products valued 
at above $(>0,000,000 in 1(437 were: motor vehicles, $154,744,066; 
meat packing, $145,038,521; rolling mills, foundries and machine 
shops, $137,421,(478; printing and laiblishing (newspaper and 
periodical), $115.(47(4,25(4; textiles (c'hielly clothing), $(414,716,- 
13,4; lumber and planing mill [iroducfs, $(41,252,321; baking, $8(4,- 
,58(4,654; li(iuors $f)5,(4(>8,256; rubber tires and inner tubes, $65,- 
013,521. In the iTiolion picture industry, centred at Hollywood 
(Lo.s Angeles), the cost of production in 1(437 $i71 ,(443.000, 
nearly 88'''6 of the U.S. total. 

In lumber production the slate ranked third in 1937, producing 
1.776,000,000 board fc'ct, exceeded only by Washington and Ore¬ 
gon. The chief varieties wrre redwood, yellow pine, hr, sugar 
pirn*, cedar and spruce. In 1(438 the total forest land was 48,15(4,- 
000 ac., of which 13,655,000 ;ic. were commercial forest area. 
Then* are 1(4 national forest reserves with an acreage of 25,042,- 
762, four national jiarks, five national monuments, 70 state parks 
and historical monuments and several small state forest reserves. 

Transcontinental Commerce. —The transportation facilities 
in California increa.si*d rapidly after the completion of the first 
continental line in j86c) by the connection of the Central Pacific 
and Union Pacific linc*.s. The New Orleans line of the Southern 
Pacific was opened in Jan. 1883; the Atchison, Topeka and Santa 
!•> owns the lines built to San Diego in 1885, and to San Francisco 
bay in 11400. Other railways of importance are the San IVdro and 
Salt Lake (the Union Pacific) and the Western Pacific. The total 
steam railway mileage at the t'lul of 1143(4 was 14.08S. This was 
supplementc'd by 2,768 mi. of electric railways. After 1141(4 
Ihert* was a raiiid improvement in highways. The state highway 
system in 1(4,56 had a total mileage of 13.582, of which 11,838 
were surfaced. 'I'otal stale higliway and bridge disbursements 
in 1(438 uere $48,60(1.000. a figure* surpas.sed only by Penn.syl- 
vania, New York and Illinois An epochal event in the di'velop- 
nu'iii of highway communication was the ojiening on Nov. 12, 
1(436 of the 84-116. bridge from San Francisco across the bay to 
Oakland. This was followed on May :S, 11437 by the inauguration 
of the Uiolden Cate bridge, linking San Francisco with Marin 
count\’: the structure’s 4,200-ft. suspension span was the largc-,t 
in the world. The use of motor vehicles for passenger and freight 
transportation in California, as elsewhere, has increased rapidly in 
the last 25 years. Total motor vehicle regi.stration in 1(440 was 
2.1455,(452 (as compared with 2,041,356 in 11430), a total exceeded 
only by New York state. 

There is frequent freight and passenger service from .San Fran- 
lisio and the port of Eos .Angeles to Hawaii, Australia and east¬ 


ern Asia, as well as to American ports, both Atlantic and Pacific. 
The outbreak of the European war in 1939 materially affected 
the volume of foreign trade through California ports. In 1940 
water-borne exports aggregated $246,121,000 (11% less than in 
19314) and imports $1144.848,000 (a 51-2% gain). San Francisco 
exports were valued at $11,686,000 in 1940; those of Lo.s Angeles, 
including most of the state’s petroleum exportation, were $125,- 
399,000. Imports were $93,908,000 for Los Angeles and $98,306,- 
000 for San Francisco. (Jne of the remarkable developments 
within recent years is the growing importance of the dredged har¬ 
bour of San Pedro, the port for Los Angeles. San Diego has a 
very good harbour, but handles less tonnage than some of the 
.secondary ports. The chief exiiorts of California are petroleum, 
lumber, grains, fruit, vegetables and fish. 

Mineral Products. —The existence of gold had long been sus¬ 
pected in California before 1848, and there had been desultory 
wa.shings in parts where there was very little to reward prospec¬ 
tors. The first authcnficati'il discovery was made near Los An¬ 
geles in 1842. The discovery of real historical importance was 
made on Jan. 24, 1848, at John A. Sutter’s mill, on the south 
fork of the American river near Coloma, by a workman, James 
W. Marshall (1810-85). monument marks the spot. At 

the time of their greatest productivene.ss, from 1850 to 1853, ihe 
highest yield of washings was probably not less than $65,000,000 
a year. From the record of actual export.s and a comparison 
of the most authoritative estimates of total iiroduition. it may 
be said that from 1S48 to 1856 the yield was almost certainly 
not less than $450,000,000, and that about 1870 the $1,000,000.- 
000 mark had been j.ias.sed. Placer-mining was of chief importani e 
in the early years, but after the richer dejiosits had been exploited 
the machine-worked quartz mines came into prominence. In 1(433 
more than half of the gold output wa.s from .such mines. Quartz 
vein.s are often as good at a depth of 3,000 ft. as at surface. A 
remarkable feature of mining since 1900 is gold “dredging.” 
Thousands of acres of land have been thus recently treated. 

In 1933 the stimulus of higher prices for the rnetal resulted 
in a marked expansion of gold mining in California, The number 
of placer mines rose from 828 in 1932 to 1,028 in 1939; the num¬ 
ber of lode mines mounted from 718 to 797 in 1933. but had 
dropped to 749 in 1939. The total production of the state from 
all mines in 1932 was 569,i66-9(4 fine ounces, valued at $11,765,- 
726. By 1939 the total yield had risen to 1,435,264 fine ounces, 
worth $50,234,240. This was greater in quantity than for any year 
since 1862 and greater in value than for any year since 1856. In 
1145(4 twenty-five mines produced 5460 of the state’s total gold 
output. 

Petroleum and {iroducts associated walh it have an annual 
value far in excess of the historically impiortant gold. The 
[)r(H)uction of crude [)(*tr()l(*um grew* raj)idly after 18145, its out¬ 
put soaring from 4,525,000 barrels in 1(400 to 262,876,000 bar¬ 
rels in 1(423. This high figure sagged to 224,117,000 barrels in 
1926 but more than recovered by 1929, when it stood at 292,- 
534,000 liarrels. The depression, haw’ever, inevitably drove it 
down once more so that in 1933 oifiy 17:^.010,000 barrels were 
produced, willi a value of about $115,246,700. There w;is a steady 
rise after 1933, however, until the total production reached 
249,74(4,000 bbl. in 1938, with a value of $257,250,000. In 1939 
there were 14,617 producing wells, w'ilh a total output of 224,- 
354,000 bbl. (a io5y detrease from 1938), valued at $226,358,856 
In volume, California’s production slightly exceeded that of 
Russia, the world’s second largest oil-producing country, but 
was slightly less than h.'.lf that of Texas, to which the state ranked 
second in the United Slates. In 1939 California produced 17-7% 
of the national total, as compared with 22-2^/r. in 1931. The larg¬ 
est production in 1940 came from the Los Angeles basin, where 
the wells of Wilmington. Long Beach, Santa Fc Springs and Hunt¬ 
ington Beach were especially active; next in order, but declared 
to be of greatest future prospects, was the San Joaquin valley 
district, of which the most heavily producing wells were in the 
Midway-Sunset, Kettleman hills and Coalinga regions. In the 
coastal district the Aventura avenue area was the most important 
producer. 
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Natural gas was the state’s third most valuable mineral prod¬ 
uct in 1930, with a value of $21,5^1,646. Fourth in rank was 
cement, (he output of which in 1939 had a value of $15,616,219; 
and miscellaneous stone (crushed rock, sand, gravel, etc.), w'orth 
$10,316,787, was fifth. Other mineral products which had a value 
in excess of $1,000,000 were borates ($5,110,807), brick and tile 
($3,063,660), soda ($2,055,608). silver ($1,764,264), salt ($1,174,- 
386), tungsten ($1,153,735), and mercury ($1,102,563). Much 
of the world’s mercury supply comes from a region about San 
Francisco bay, and practically the entire borax product of the 
United States comes from Death valley. The total mineral pro¬ 
duction of California in 1938, valued at $489,948,802, was ex¬ 
ceeded by Texas only; it represented about 11% of the national 
total. 

HISTORY 

“Gold made California!” The most important feature of 
modern Californian history is the wa}’ in which the territory 
came to be a part of the United States, with gold as the under¬ 
lying dramatic element. F'ear lest England or Russia might obtain 
California, and thus threaten Mexico, cau.sed Spain at length to 
occupy it. Otherwise, quite probably the land might have fallen 
to England. The Spani.sh occupation merely kept others out, thus 
in fact serving to the ultimate advantage of the American union, 
which would not have been strong enough to take over California 
much prior to (he time when it actually did .so. If (he Spanish 
.settlers had discovered California’s gold, (he ch'stiny of the prov¬ 
ince would have been different from what it proveil to be; in that 
event it might have become ;i Siianish-American republic, or 
England might have acquired it. The discovery of gold W'as 
|)Ostponed, however, until the Americans W(‘n‘ already pouring 
into (he [)rovince. Thereafter the rush of Americ.an settlers put 
the stam]-) of certainty on the connt'ction with the United States. 

Exploration and Early Settlement, —The name “Califor¬ 
nia” was taken from Ordonez de Montalvo’s story. Las .S’crga.v dc 
Esplandidn (Madrid, 1510), of black Amazons ruling an island of 
this name “at the right hand of the Indies . . . very clo.se to 
that part of (he Ternsstrial Paradise.” The naiiK* w.as given to 
the southern part of Lower ('alifornia probably in 1533-34, but 
at any rate bcdorc 1542. By cxtiaision it was applied in the plural 
to the entire Pacific coast north from Cape San Lucas, h^'ces- 
sarily the name had for a long time no defmite gc'ographic 
meaijing. The lower Colorado river was discovered in 1540, but 
the explorers did not piMietr.ate California; in 1542-43 Juan 
Rodriguez Cabrillo and his successor. Hartolome h'errelo, 
explored probably the entire coast to a point just north of the 
present boundary; in 1570 Sir Francis Drake repaired his ships 
in Drake’s bay, and named the land New Albion; Spani'^h galleons 
en route from the Idiilippines to Acapuho usually sighted (he j 
coast, .and certainly did so in the voyages of 1 5S4 and 1595; and 
in a famous voyage of 160.2-03 Sebastian Vizcaino carefully 
explored the coast, and discoxered (he Hay of Monterey. There 
was ap[)arently no increase of knowhalge (hereafter for 150 years. 
Most of this time California was giaierally supposed to be an 
island or a group of islands. Jesuit missionaries entered Lower 
California as early as i6()7, and maintained Ihemselve.s there 
until expelled in 1768 by order of Charles III of Spain; but 
not until Russian explorations in Alaska from 1745-65 did (he 
Spanish government take definite action to occupy Upper Cali¬ 
fornia. Because of the fear of foreign danger, and also (he long- 
felt need of a refitting ])oinl on the California coast for the 
galleons from Manila, San Diego was occupied in 1769 and 
Monterey in 1770. San Francisco bay was discovered in 1769. 
Meanwhile the Jesuit jiroperty in the |)eninsula had been turned 
over to Franciscan monks, but in 1772 the Dominicans took over 
the missions, and the Franciscans not unwillingly withdrew to 
join their brethren who had gone with the expeditions of 1769 
to Upper California. There they were to thrive remarkably for 
some 50 years, (.‘xcc California, Low'er.) 

The Mission Period. —This is the so-called “mission period” 
or the pastoral period of California history. In all, 21 missions 
were established between 1769 and 1823. Economically the 
mis.sions were the blood and life of the provinces. At them (he 
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neophytes worked up wool, tanned hides, prepared tallow, cul¬ 
tivated hemp and wheat, raised a few oranges, made soap, some 
iron and leather articles, mission furniture, and a very little wine 
and olive oil. The hides and tallow yielded by the great herds 
of cattle at the missions were the support of foreign trade, and 
did much toward paying the cxqienses of the government. As for 
the intellectual development of the neophytes the mission system 
accomplkshed nothing; save the care of their souls (hex- received 
no instruction, they were virtually slaves, and were trained into 
a fatal dependence, so that once coercion was removed (hey 
relapsed at once into barbarism. The missions, hoxx’cver. were 
only one phase of Spanish institutions in California. The govern¬ 
ment of the province was in the hands of a militarx’ otTuer 
stationed at Monterey. There were also several other military 
establishments and civilian towns in the province, as well as a 
few ])rivatc ranches. The political uyiheavals in Spain and Mexico 
following 1808 made little stir in this far-off province. When 
revolution broke out in Mexico (1811 ), California rcm.ained loyal 
to Spain. In 1820 the Spanish constitution was duly sworn to in 
California, and in 1822 allegiance was given to Mexico. Under 
the Mexican federal constitution of 1824 Upper California, first 
alone (it was made a distinct yirovincc in 1804) and then with 
Lower California, received representation in the Mexican congress. 

Political Unrest. —The following years before American occu¬ 
pation may be divided into two periods. From about 1S40 to 
1848 foreign relations are the centre of interest. From 1S24 
to 1840 there is a comydicated and not uninti'rcsting move¬ 
ment of local fuditics and a yireparation for the future—the 
missions fall. re[)ublicanism grows, the sentiment of local patri¬ 
ot i.srn becomes a political force, there is a succession of .sectional 
controviTsies and yiersonal struggles among i)rovincial chiefs, an 
incrca.se of foreign commerce, of foreign immigration, and of 
foreign influence. 'The Franciscans were mostly Spaniards in 
blood and in sympathies. They viewed with displeasure and fore¬ 
boding (he fall of Iturbide's empire and the creation of the 
rcyiLiblic. After 1821 .secularization of the mi.ssions was the burn¬ 
ing question in California yiolitics. .Active and thorough seculari¬ 
zation of the missions did not begin until 1 S34; by 1835 it was 
ronsiiinmattal at 16 missions out of 21, ami l)y 1840 at all. In 
1S31 the mission question led to a rising against tin* reactionary 
clerical rule of Governor Manuel X’iitona, lie was driven out 
of the province. 'I'liis xv.is the first of the opera boufle wars 
The causes underlying them xxi're serious enough. In (he tivst 
jdace. (Ihtc was a growing dissatisf.u I ion with Mexii an rule, 
which actomplished nothing tangible for good in C'alifornia, 
although its jdans were as excellent as could be asked had there 
been peace and iiK'ans to realize them. In (lie si't'ond place, there 
was growing jealousy betw'een northern towns and southern towns, 
norlhc'rn families and .southern families. In 1831 Goverma' 
Victoria was deiiosed; in 183(1 Governor Mariano (’hito xxas 
frightened out of th(‘ yirovinie; in 1836 Gnvernor NiioFis 
Gutierrez and in 184.1-45 Govt'rnor Manuel Michellorena were 
driven out of oflice. The leading natives headed (his la.st rising. 
There was talk of independence, but sectional ami [tersonal 
jealousies could not be overcome. 

Foreign Influence. —By this time foreign infliumre xva . in¬ 
creasing. Foreign commerce, which was contrary to all Sjianish 
laws, w.is actixe by the beginning of the 19!h century, it xvas 
greatly stimulated during the .Spanish-American revolutions for, 
as the Californian authorities practically ignored th(‘ law, nmig- 
gling xvas unnecessary. In the early ’40.S some three-fourths of tlu; 
imports, even at Monterey itself, art' said to have jiaid no duties, 
being landed by agreement with the officials. Anieriian trade was 
by far the most important. The trade su])j)lied almost all ihedoth- 
ing, merchandise and manufactures used in the jiroviiKaq hides 
and furs w'ere given in exchange. If foreign trade was not to be 
received, still less xx'cre foreign travellers, under the .^jianish laws. 
However, the Russians came in 1805, and in 1812 founded on 
Bodega bay a post they held till 1841, whence they traded and 
hunicd (even in San Fraiui.sco bay) for furs. In 1826 American 
hunters first crossed to lh(' (oast; in 1830 the Hudson’s Bay 
Company began operations in northern California. The true over- 
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hiiul irniniprntion from flu- United S(a(i-.s bej'an only ahoiif 1S40. 
As a liass, f(jrcj;,'/i(T.s were respecleci, and they were influential 
beyond proportion to their numbers. Man\- were naturalized, held 
penerous pranis (d land, and had married into Californian families, 
not excluding (he most seleet and influential. Most prominent 
of foreigners in the interior was John A Sutter (i8o,s-So), who 
held a prani of 1 i stjuare leapues around the present site of 
Saeramento, whereon he built a fort. Thouph Sutter himself wms 
S wiss, his establishment be( ame a centre of American influence. 
His |)o.siiion as a Mexican ofTa ial, and the location of his fortified 
post on th(‘ borrler, made him of preat importance in the years 
precedinp and immediate!}' followinp Ameritan occupation. Ameri¬ 
cans were hospitably received and very well treated by tiu' 
pova-rnment and tin- people I'here w'as, howc-ver, some jealousy 
of the ease with which they secured land prants, and an entirely 
just dislike of “bad” Americans. Many of the later comers 
wanted to make California a second Texas. As early as iSo.s 
(at the lime of James Monroe’s nepofialmns for Florida), there 
are traces of .Sjeain's fear of American ambitions, evc-n in this 
far-away juoc’ince. Spain's fears passed on to Mexico, the Rus¬ 
sians beinp feared only less than Americans. An offer was made 
In' bresidenl Jackson in to buy the northc-rn part of , 

California, im hidinp San ITam isc o bay. but was rc-fused. l-'rom 
183b on, foreipn interference was much talked about, Americans 
suppos(‘d that (!real Hritain wished to exdianpe Mexican bonds 
for California; Frame also was thoupht to be waldiinp for an 
ojieiiinp for pratifyinp supj)os<-d ambitions; and all jiarties saw' 
that, i-ven without ovi-rt act b>’ the United States, (lie propress 
of Ameriian settlement seemed likelc' to pain (he jirovince. 

In i8.p: Commodore 'I'. A. Jones (1 ySi/-]8i;8) of (he U.S. 
na\_v, bc-liex'inp that war had broki-n out betw'een his country and 
Mexico, and that a Hrilish force was about to .seize California, 
raised the American flap over Monten-x (Oit :i), but (indinp 
(hat he had aetc-d on misinformation, he lowered the (lap next da>' 
with due- (c-remony and warm apolopx'. In C alifornia this incident 
sc-rved to open u|) apreeable ])ersonal relations and social courte- 
sii's, but it did not lend to clarify (he di|)loma(ic atmosphere. 
My 184s' there was certainlv an apreement in opinion amonp all 
.\merican residents (then not '/oo in numlier) as repards the 
future of the (ountre. The American consul at Monterey, Thomas 
(). Larkin (iSo.’-.sS), was instructed, in 1845, (o work for the 
secession of California from Mexico, without overt aid from the 
United Stales, but with their pood will and sympathy. He vc-ry 
soon pained from le.idinp ollut-rs assurances c>f such a movc-nicnt 
liefore 1848. At the same time American nav.d officers were 
instructed to oceup)' the ports in case of war with Mexico, but 
tirst and last to work for the pood will of the natives. 

In i8.ps Ca|)(ain J. C. Fremont (c/.-i',), wdiik- enpaped in a 
povernment sui'vc-\inp exjiedition, aroused the a[)i)rehc-n.sic)ns of 
the (dilifornian authorities b\' suspicious and, very possibly, inten- 
tionallx' provoialivc- imnemenis, and (here- w.is a sliow of military 
force 1)\’ both parties. In xiolation of intc-rnat ional amities, and 
prailicalls in disolicdieiue of orders, he broke the jieace, ctiused 
a b.md of Mc-xiean eaxalry mounts to lie .seized, and prompted 
some .American .sc-tllers to occupy Sonoma (June 14, 1846). This 
(‘|)isode is known as the “bear Flap War.” inasmuch as there 
was short-lived talk of tnakinp California an indein-ndcnt state, 
and a (lap with a bear as an emblem (lew for a few days at 
.Sonoma. Fortunately for the 
dipiiitx' of history, and for h’re- 
mont, it was (|uickly nu-rped in a 
larper cutest ion, whe-n Commo¬ 
dore John Drake .Sloat (1780- 
tSb;) on July 7 raisc-d the tl.ip of 
the United States over Monterey, 
preu launinp Californi.i .t part of 
the United Slale.s, 'Hie openinp 
hostilities of (he Mexican War 
had occurred on (he Rio Crande. 

The aftermath of Frc'nionl’s tili- 
buslerinp acts, followed as they anese population of cali- 
were by wholly needless hostili- forma, i88O-1930 


' lies and by some injustice then and later in the attitude of Ameri¬ 
cans towards the native.s, was a prowinp misunderstanding and 
estranpement, regrettable in Californian history. 

A State of the Union. —By the treaty of Guadalupe Hidalgo, 
in 1848, Mexico ceded California to the United States. Gold was 
discovered, and the new territory took on great national impor¬ 
tance. The discussion as to what should be done with it began in 
congre.ss in 1846, immediately involving the question of slavery. 
A furious conflict developed, so that nothing was accomplished 
in two successive sessions; even at the end of a third, in March 
i84cj, the only progress made toward creating a government for 
the territory was that (he national revenue laws had been ex¬ 
tended over it, and San Francisco had been made a port of entry. 
Meanwhile conditions grew intolerable for (he inhabitants. Never 
was a population more- in need of clear laws than the motley Cali¬ 
fornian people of 1848-49; yet they had none when, with peace, 
military rule ami Mexican law technically ^hded. Early in 1849 
temporary local povernmenis were set up in x'arious (owns, and in 
Seiileinber a convention framed a free state constitution and 
apjilicd for admission to the union. On Se|)t. 9, 1850. a bill 
linallx' passed conpress admittinp California as a frc-c- state. This 
was one of the barpains in (lie- “Compromi.se Measures of 1850." 

Meanwhile the gold discoveries culminatc-d and surpassed 
“three cc-ti(uric-s of wild talk about gold in California,'' Setllc- 
meiils were completely deserted; homes, farms :uui stores aban¬ 
doned. Ships de.serted In’ (heir sailors crowded (he ba\' at San 
Francisco—there- were 500 of them in Jul\' 1850; soldic-rs de.serted 
whole-sale-, church(-s were cmjitied, town coumils ceasc-d to sit, 
merchants, clerks, lawxc-rs and judpes ;ind criminals, everybody 
in fact, llockc-d to the- foothills. It is estimated that 80.000 men 
n-ached the coast in i84(), about oru--half of them coming over¬ 
land; three-fourths were Anic-ricans. Rapid settli-ineni, excc-ssive 
prices, reckless waste of monc-}', ;iiid wild commciLial ventures that 
glutted San l-'rancisco with all objects usabli- and unusable-, made 
the- followinp years asloundinp from an economic point of x'iew; 
but not less bizarre was the social devc.-lopment, nor less c-xtraordi- 
nary the prolilems of statc-buildinp in a society “morallx’ and so¬ 
cially tric'd as no other American c'ommunily ever has been tried” 
(Royce). There was. of course, no home life in c-arlx' California. In 
1S50 women numbered 8Vf of the jiopulation, l.)ut onl>' :''c in the 
ininiAp counties. Mining times in (.'alifornia liroupht out some of 
the- most ignoble-and some of the host traits of American character. 

'riirouph vari(-d instruments—l\'ncli lavv, popular courts, xipi- 
lancc- committee.s—order was, however, c-nforced as time- went on, 
until stability was achieved. 

TIu- slavery que-slion was not settled for California in 1850. 
Ihitil the Civil War the divi.sion between the Wliig and Demo¬ 
cratic |)artic-s, wbo.-.e organization in California preccdc-d state¬ 
hood, was essentially based on .slaverx'. I'ht- follower.s of Senator 
Gwin hoped to divide California into two states and hand the 
southern over to slavery; on the e\e of the Ci\il War they con- 
siderc-d the scheme- of a Pacific coast rei-tulilic 'I'hc- state- was 
thorouphlx- loyal when war cainc-. The lalc-r ’50s an- characterized 
by 11 . H. Bancroft as a period of “moral, jiolitical and t’lnancial 
night." National politics were put lirst, to the- complete- ignoring 
of excc-s.sive taxation, financial extravagance, ignorant legislation, 
and corruption in California. 

Land Grants. — ()ne legacy that must be noted is that of dis- 
pulc-d land prants. Under the Mexican regime .Mich grants were 
penc-roLis and common, and the coiiiiilie.tteci torinalilies lhc-orc 9 i- 
cally c-s.sc-ntial to tlieii \ alidity were very often, if not usually, only 
in part attendc-d (o. Instead of confirming all claims existing w'hcn 
file country pa.s.^ed to the- United Stales, and so ensuring an 
immediate .settlemi-nt of the matter, the U.S. government undc-r- 
took through a land commi.ssiori and courts to sift the valid from 
(he fraudulent. Claims of enormous aggregate value W’ere thus 
considered, and a large part of those dating from the last years 
of Mc'xican dominion, many prohahly antedated after the com- 
mi.ssion was at work, w'as finally rejected. 

In slate gubernatorial elections after the Civil War the Demo¬ 
crats won in 1867. 1875. i8Sj, t886, 1894; the Republicans were 
successful in all the other contests. Features of political life and 
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of legislation after 1876 were a strong labour agitation, the 
struggle ior tbe exclusion of the Chinese, ior the control ol 
hydraulic-mining, irrigation, and the advancement by state aid 
of the fruit interests. Labour conditions were peculiar in the 
decade following 1S70. Mining, war times, and the building of 
the Central Pacific had up to then inflated prices and prosperity. 
Then there came a slump; probably the truth was rather that 
money was becoming less unnaturally abundant than that there 
was any over supply of labour. The dismissal by the Central 
Pacific lines (principally in 1869-70) of .^omc 15,000 Chinese, 
who flocked to San Francisco, augmented the discontent of 
incompetents, of disappointed late immigrants, and the reaction 
from flush times. Labour unions became strong and demonstra¬ 
tive. This is called the “sand-lots agitation” from the favourite 
meeting-place (in San Francisco) of the agitators. The outcome 
of these years was the constitution of 1S79, and the exclusion 
of Chinese by national law. Congress re-enacted exclusion legi.sla- 
tion in 1902. All authorities agree that the Chinese in early years 
were often abused in the mining country and their rights most 
unjusth’ neglected by the law and its officers. The exclusion had 
much to do with making the huge single crop ranches unprofitable 
and in leading to their replacement by .small farms and varied 
crops. 

One outcome of early mission history, the “Pious k'und of the 
Californias,” claimed in 1902 the attention of the Hague Tribunal 
(sec AimriRATION, Intf.rnationat. : fla^ur Cases and Commis¬ 
sions of Enquiry). In 1906-07 there was throughout the state a 
remarkable anti-Japanese agitation, centring in San Francisco 
(q.v.) and affecting international relations and national politics. 
The Japanese question was brought to an aiute situation in 1915 
by the Wclib .Alien Land Law, which prevented Japanese from 
holding real estate. The question was then taken up diplomatically 
between the Imited States and Japan, and Japan agreed to the ex¬ 
clusion of further immigration of her citizens to the U.S. 

The })eriotl 1(110-25 was one of reform, designed largely to se¬ 
cure greater popular control of government. The slate's .subse¬ 
quent histor)', up to iq-ti, broadly jiaralleled that of the nation 
at large. 

The e( onomic depression of the ’50s, although generally less 
pronounced than in most other states, created great social unrest, 
which was acetmtuated by the influx of migrant labourers, 
chiefly fiom the dust-bowl area of the southwest. 'I'he result 
was the rise of various radical socio-economic nostrums (such 
as the EPIC scheme to “end poverty in California,” and the 
I'ownsend and “$30 ever\' Thursda>'” old-age pension plans) and 
the rapid grmvlli of the; Democratic i.)arty, long of minor im|>or- 
tance in California. 

In the i()32 j(residential election the state rejected its native 
son, Pnesident llnhert Hoover, by a 3 to 2 vote in favour of th(> 
Democratic ticket headed by k’ranklin D. Roosevelt. In 1936 
^Te^ident Roosevelt received approximately OS ';7 of the votes 
cast, and in 79.40, desj)ite the thirtl-term issue, about 57'7. 
Meanwhile the rising Democratic tide swept the Republicans fia)m 
the gcnernorshii), which they had controlled since 1898. In 
i()34 Cov. frank F. Merriam (who had succeeded James J. 
Rolph, Jr. upon the latter's death, June 2, 1934) won a close, bit¬ 
terly fought cami)aign against Uiflon Sinclair, socialistic Demo- 
ci'atic nominee, and leader of the EITC movement; but in 193S he 
was overwhelmingly defeated by Culhert L. Olson, a former 
EPIC' but relatively moderate in his refiinn propo.sals, who be¬ 
came the state's first Democratic governor in 40 years. 

Hihi.io(;kai'IIY.—F or li.sts of works on California, see C. E. Chapman, 
“The Literature ot Calilornia,” in the South-U'cstern Hist. Quar. (vol. 
xxii, pulilishcd in revised form in his Hist, of California; R. E. 

and K. (1. Cowan, A Bibliography of the Hist, of California, lyio-igyo 
(3 vol., 1033). 

The best short histories of California arc; C. FI Chapman, Hist, of 
California: the Spanish Period (1921); R. G. Cleland, Hist, of Cali¬ 
fornia: the Anuriran Period (1922); J. W. Caiighcy, California 
(1940). See aKo 1. H. Riehnian, California Under Spain and Mexico, 
lyyy-iSqy (1977) ; H. K. N7)rton, Story of California from the Earliest 
Days to the Pre.^ent Time. (1913); Z. S. Fildredge, ed., Hist. f>f Cali¬ 
fornia (5 vol., 7975) ; C. E. Chapman, Founding of Span. California, 
idSj-iySs : -S. Iv White, The Forty-Niners: A Chronicle of the 

California Trail and FI Dorado (1918. Chron. of America serie‘^). Of 
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general scope, and fundamental importance is the work of two men. 
H. H. Bancroft and T. H, Hitlell. The former has published a History 
of Cnlijoriiia, 7542-1890 (,7 vo\., 1884-90), Calijornia Pu.stural, 1709- 
1S4S (7888), California Inter Pocula, iSqS-sb (7SSS), and Popular 
Tribunals (2 vol., 1887). These voliinie.s were largely c\'ritten under 
'Bancroft’s direction and control by an ofiu e staff, and are ol ver\ un¬ 
equal value; (hey are a vast storehouse of det.uled material, and are 
of substantial historical iiccuracy and aelequacy. Written by one hand, 
and more uniform in treatment, is Hittell's Hist, of California (4 vol., 
1KS5-97). 

The earliest historian of California was Francisco Faldu, a Francis¬ 
can, (he friend and biographer of Serra; his most important work 
was “Noticias dc la Nueva California” (Mexico. 7857) in the Doc. Htsl. 
Mex., ser. iv, tom. vi- viii; also San Francisco (.4 vol., 1S7.JI, See in 
this connection Palou, Hist. Memoirs of New California, ed. II. E. Bol¬ 
ton (4 vol., 1927). The best conlemixiraiy material on the Mexican 
period is afforded by Forbes, Hist, of Upper and Lower California 
front Their First Discovery to the Present 'Time (1S39) ; R. H. Dana, 
Two Years Before the Mast (7840); also .\. Robinson, Life in Cali¬ 
fornia (i84()); see also F. W. Blaeknnir, Span. Jnslilutions of the 
Southurst (1897). Helen Hunt Jackson’s novel. Ramona (788.4), 
gives a beautiful and vivid picture of the old society. For the mis¬ 
sion [)eriod the standard Franciscan vvoik is Z. ICngelliardt, ']'he Mis¬ 
sions and Missionaries in California (4 vol.. 1908-75). I’aldu, Rela- 
cidn Histdriea de la Yidec . . . de . . . Serra (7787), is an important 
contemporary souiee. On the “flush” mining years the best books of 
the time are: E. Bryant, What I Saw in California (1848); J. Q. 
Thornton, Oregon and California (2 vol., 7849); Bayard Ta>'lor, 
Eldorado (2 vol., 7850) ; W. Colton. 'J'hree Years in Calijornta 
(1850); W. .Shaw, Golden Dreams (7857); G, G. Foster, Gold Re¬ 
gions of California (1884). See also Bancroft, Popular Tribunals; 
C. H. Shinn, Mining Camps: .A Study in American Frontier Gov't 
(1.885); J - Royce, California A Study of .American Character, i<s.fC)- 
jSy6 (788(>); 1 ). Y. Thomas, ‘‘Hist, of Military Gov’t in Newly Ac- 
(pured 'Ferritory of the United States,” in vol. .\.\, no. 2 (7904) of Cub 
Univ. Studies in History, etc.; Cardimd L. Goodwin, F.slab. of State 
(iov’t in Cnhioniia, iSqh-yo (1914); M, F. Williams, Ihst of the 
San Francisco Committee of Vigilance of iSsi (1921); and lor viiried 
pictures ol mining and frontier life, the novels, sketches and poems of 
Itret llarle. 

For goN’einment. see I). P. Barrows, Gov’t in California (11)25), Ji'i 
elementary w'ork; the California Blur Book; and reports ol various 
offuirs and departments of the .slate government. On poiuil.ilion. 
industries, etc. consult the volume of the Sixteenth US. Census; the 
.AgrieuU ural Year Book; the biennia! C'ensus of M an ujiu t ures; llie 
California .Agricultural FAperiwen! Station, Bulleiins, eb. See also 
C. F. Saunders, Finding the \Vorth-iohile in Calitonim (11)30). 

For ph.\sieal features, minerals, flora, etc., see J. Muir, Mountains 
of California (7S94); II. Gannet “Forests of the Unitcfl .St.iie-,’' in 
I'.S. Geolouical Surve\ , ujlh Annual Report, ]it. 5: U. S, hi'.’, ol Foi- 
estiv. Bull. .\o 2.V, “Short A<count ot the Big Tiee.s ol Calilornia” 
(if)oo) ; Ibid., No. 38, “The Reilwood” (1 vol.. 1903) ; W. L, ji'p'-on. 
The Trees of California (i90<), 1923); Ulus. Manual of the Flower¬ 
ing Plants of California (i<)25). 

(('. E. Cii.; R. il. Sii.) 

CALIFORNIA, LOWER (Si7. Biija Calijornia ), the jiciiiii- 

sukir part of California, formed by the I’aiilu ocean on the wi 9 
and south and tlu' (julf of C.ilifurnia on the east, it part ol 
Mexid) and lon.sists politicall>' of two lederal territorie; with the 
dividing line at the 2Stli jjarallel. Dn the north i.'. the mter- 
nation.il boundary, scpar.itiitg Lower CaJifornia Iroin llie ;t,ite ol 
Calilornia. The only land (onneetioii with the re-t of Mexico 
i.s a narrow strip at the head of the (dulf of California, wheie 
Lower California and Sonora have a common hound.iry. 'I'he 
length of the pieninsuha is about 7(10 mi, aud tlte widlli from 30 
to 150 mi., the area is 55, 019 sipnii. Its ])o[)ulation (79.401, 

130.37S. 

Lower California consi.sl'- of a ihain of rugged, Ijarren inonn- 
tains. extending almo.st unbroken tiirough the j)enin,-u!a, wiili 
several disconnected .'-mailer ranges, interseded by (onnile-s 
arroyos or dry riv<T be<ls. 'Die higbe-! peak, known a- L.i I'm- 
viden'. ia, is in the San Pedro M;irtir r.inge in (lie northern terri 
tory, aTid is 10,069 ft. aho\'e sea level. The oilier jainc ip.al 
r.anges are the Sierra Juaicz, Sierra de la Cliganta, Sierra de l,i 
Victoria and Sierra de la Laguna. 'I'here is an extiml vole.mo 
Las Tres Virgcncs, near the centre of the peniii'-iila. The crest 
of the mountain chain is ne.arer the gulf th.an tlie ocean, and 
droj)s abruptly to the desert floor on the ea t. wliile trending 
gradually in a scries of eroded valleys .-md pl.iie.ui- to the west 
coast. I'here are several extensi\-e pl.ain-, noi.ai'h’ (he Plain of 
Magd.alena in the vicinity of Magdalena hav the I’lzi aino desert 
near the centre of the peninsula ;md the exien-^ion info Mexico 
of the ImiK'rial valley, or, as it is known loe.illy, the V’allcy of 
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Mexicali. Off both coasts of Lower California are a number of 
barren islands. The whole peninsula is excessively dry and arid, 
and covered with pronounced volcanic formations. The combina¬ 
tion of favourable conditions has resulted in the most extensive 
and remarkable desert vegetation in the world, including vast 
forests of the giant cactus, or cardcin (Pacliyriireus), the cirio 
(IdrUi columnaris), the weird-looking elephant wood (Veatchia 
discolor), and heavy grow'ths of barrel cactus, various specie.s of 
Opuntia, ocotillo, yucca and practically every known species of 
desert plant. The climate of the northern part of the i)cninsula 
is similar to that of the adjacent portions of upper California: 
the coastal regions are warm with deficient rainfall, somewhat 
offset by heavy dews and fog, the average annual rainfall at 
Ensenada being y.cji in., and occurring mostly between Decem¬ 
ber and March. Farther east, in the mountainous regions, tem- 
fierale climatic condition.'- prevail, and there are extensive conifer- 
oij.s forc'sts and well-watered mountain valleys. Finally, in the 
Mc'xicali valley and the delta regicjn of the Colorado river, the 
climate is very hot and dry with occasional winter rains. Pro¬ 
ceeding southward, the centre of the peninsula is the driest part 
of all, as neithcT the tem[>erate rains from the north nor the 
troihcal storms from the south reach this ill-favourcai region (an 
observer at San Horja affirmed that no rain fell at that place 
during seven consecutive years), d'he southern tip of the penin¬ 
sula, from I.a Paz to Cabo San Luc.,as, has tropic'al rains during 
the summer and fall months and two or thrcT annual hurricanes, 
usually occurring in Seiitcmber. Iloth the central and .southern 
parts of Lowct ('alifornia are c'xlrc'inely hot, particularly on the 
gulf coast, during the summer. 

because of rainfall deficiencies, the* production of crops is con¬ 
fined to those areas whc're irrigation can bc' employed. This has 
been done successfully from the times of the missionaries in a 
few well-watc-red valleys which ha\e the appeanmee of oases in 
the midst of the desc-rt. When the Imperial valley was opened 
to agriculture h\' diverting water from the Colorado river, at the 
beginning of the* jolh century, it heeame the most produetive 
region in Lower California. The princip;il crop is cotton; alfalfa, 
wheat, barley, maize, grapes, melons, watermelons, lettuce, to¬ 
matoes and sugar cane are also produced in large cjuantities. The 
cape’ region, as the portion of the peninsula south of La Paz i.s 
called, is also an imiioitant agricultural district producing abun¬ 
dant crops of sugar cane and winter vegetable's, particularly 
tomatoes, which are exportc'd to the Unifc’d Slates. There; are a 
number of other agricultural colonies, notably C'olonin Guada¬ 
lupe, a Russian settlement north of Ensc*nacla, and the new 
colony of the Sinarehists, Santo Domingo, founded in ic)42 north 
of Magdalena hay, hut for the most part farming is done on a 
subsisteiue scale because of the prohibitive c*xpense of extemsive 
irrigation projects. Mining and cattle raising, which formerly 
occuiiieil first and second place in the industries, are now rel- 
cgatc-d to second and third i)lacc’, rc!spc‘Ctivc*ly. The pcmiicsula 
is rich in minerals, including gold, silver, c'oiiper, tungsten and 
mangaiu'se. Silver was the first miner.il worked; for many years 
ihcTe was a rc*fming plant at El Triunfo, hut it is now* abandoned. 
In 1S72 gold was diseoverecl near Real del Castillo and was 
worked for sevc'ral years bc-fore the mines were abandoned. The 
only large mining enterprises in the* peninsula arc the great 
copper mines of the Rolc’o company, a Erench concern, at Santa 
Rosalia, and the Fenc'nueno tungsten mine, nc’ar Fm.sc'nada. 

Lc)wc*r ('alifornia has inadeciuatc* communications. Tliere has 
been sc;trcc‘l\' any iniprovc'inent in Iran.s-pc*ninsular travel since 
(he construction of rock>' trails by the missionaries; even today 
it sometimes reciuires two months for a letter to pass through 
the pc’ninsiila, whe-reas there was fairly relialdt; 15-clay mail serv¬ 
ice 150 years ago. The only paved road is that connecting Tijuana 
and Erlsenada, 68.5 mi. long. Bc’yoiul En.senada a dirt road ex¬ 
tends tcj tlie end of the yK*ninsula; there are al.so dirt highways 
between Tijuana and Me.xieali and between Mexicali and San 
Felipe, but all of these are lnipa.s.sablc after a rain. There are 
three railroads, all near the border: the San Diego and Arizona 
Eastern (or Tijuana a Tecate ), which connects Tijuana and Mexi¬ 
cali; the Inter-California, hetwaen Mexicali and Algodoncs; and 


the Inter-California del Sur (completed in 1940 a.s far as Punta 
PenascoR which is intended to provide a direct land connection 
hetw'cen Low'er California and the rest of Mexico, There is regu¬ 
lar air service from Mexicali, Santa Rosalia and La Paz to Mexico 
City. Both coasts of the peninsula contain several good har¬ 
bours, and there is steamship communication between San Diego 
and La Paz and also across the Gulf of California, from Santa 
Rosalia to Guay mas and from La Paz to Topolobampo and 
Mazatlan. 

The population of Lower California in 1940 was 130.378, as 
compared with 95,416 in 1930, 62,831 in 1921, 52,272 in 1910 
and 47,624 in 1900. Of the 1940 population, 78,006 were in the 
Northern Territory and 51,199 in the Southern Territory, al¬ 
though previous to 1930 the southern half contained the larger 
proportion of inhabitants. Of the original Indian population 
(estimated at 25.000 in 1700) less than 400 remain. The per¬ 
centage of illiteracy in 1930 was 21.3 in (he north and 37.0 in 
the south. In 1936 there were 191 schools in the two territories, 
including a normal school for federal teachers at San Ignacio, 
The principal towns with their populations in 1940 are: Mexicali, 
an agricultural centre and capital of the Northern Territory since 
1915, ymy). 18.775; fkaz. capital of the Southern Territory, 
10,401: 'rijuana. 16.486; Santa Rosalia. 5.451; Ensenada, 4,616 
and .San Jose del Cabo. 2,553. 

Since 1931 Low'cr California has been divided into two terri¬ 
tories, caih with a governor appointed by the jiresident of Mexico 
and in other re.speets similar in political organization to a federal 
territory in the United States. The territories arc further divided 
info dclrgacioncs, three in the north and seven in the south. 

The peninsular yxirtion of California was the first to he dis- 
cover(*d and settled by Spaniards, being siglitcd b>’ one of Cor- 
t«’ pilots in Dec. 1533. In 1535 Cortes himself trit*d to estab¬ 
lish a si'lthanenl near what is now La Paz, but it wais abandoned 
afl(*r h'ss than a year. Francisco de Ulloa e.\[)lorcd both coasts 
of laiwer C'alifornia in 153(1-40, ;md in the latter >’ear Melchor 
Diaz, on a land expedition, crossed the Colorado river into the 
peninsula and continued south a short distance before perishing 
on the desert. After flu* explorations of Cahrillo (1542-43) 
Lower California was neglected for more than 50 years. In 1597 
a s(*eond attempt at settlement wms made, al.so on (he site of 
La Paz, but it w’as given up to the hostile Indians after two 
months. During the i7(h century there were continued explora¬ 
tions, organized raiding of the Indian settlemenls (0 olitain 
pearls, and two more attempts to found a Eurojiean colony, this 
time by Jesuit mi.vsionaries under the dauntless leadership of 
Juan Maria Salvatierra. The first, in T0S3, was a failure, but 
in i()97 a second landing was made at Loreto W'hich became the 
base of a mission .system stretching both waiys along the coast 
and eventually reaching into Upper California. The aborigines 
found in California by the Jesuits were extraordinarily primitive, 
living almost like animals, without agriculture, houses or clothing. 
In the 20 missions founded by the Jesuits before their expulsion 
in 1767, the Indians were collected into feudal establishments, 
made to construct the mission buildings and till the land and 
taught the rudiments of civilization by the padres. When the 
Jesuits were compelled to leave, their place was taken by Fran¬ 
ciscans, who proceeded to construct a second chain of missions 
in Upper California. In 1772 the Franciscans evacuated (he 
peninsula, leaving it to the Dominican missionaries, and Upper 
and Lower California were divided south of San Diego. A num¬ 
ber of new’ missions were founded in the northern part of the 
|x*nin.Mila by the Dominican.s. but the Indian population began 
to be decimated by diseases introduced by the Spaniards, and the 
inlluence of the missions W'as further lessened after the Mexican 
revolution, culminating in their secularization in 1833. Previous 
lo 1824. Upper and Lower California were administered as a 
single territory^' in that year they were .separated, although Lower 
California was attached as a military command to Upper Cali¬ 
fornia for five years. In 1829 the final separation was effected, 
and the capital of the peninsula was moved from Loreto, where 
it had been located since 1697, to La Paz. During the Mexican 
W ar, in 1847-48, Lower California was occupied by United 
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States troops, but it was returned to Mexico by the peace treaty, 
in 1853 the American filibuster William Walker landed at San 
Jose del Cabo with a small army and worked his way northward 
through the peninsula, proclaiming a “Republic of Lower Cali¬ 
fornia,” but he was ejected early in the following year after a 
disastrous attempt to march overland to Sonora. On numerous 
occasions projects have been advanced for the occupation or 
purchase of Lower California by the United States. From 1866 
to 1925 the American navy had a coaling station at Pichilinguc 
bay, near La Paz, and from 1903 to 1910 Magdalena bay was 
used by the U.S. fleet for drills and target practice. In World 
War II Lower California constituted an important Mexican de¬ 
fense zone, with military headquarters at Ensenada and La Paz, 
and a base for the Mexican fleet in Magdalena bay. 

Biuliograptiy.— Edward W. Nelson, “Lower California and its nat¬ 
ural resources,” Memoirs of the National Academy of Sciences (vol. 
xvi, IQ22) ; J. Ross Browne, Resources of the Pacific slope . . . With 
a Sketch of the Settlement and Exploration of Lou'er California 
(jSOy); Carlos Meza Leon, Baja California—Reseha Hisloricn- 
^eogrdfica (Mexico, 19,37) ; .Automobile Club of Southern California, 
Log of Lovi'er California and the Gtdf of California (1940). For the 
history of the Jesuit missions: F. J. Clavigero, Storia della California 
(Venezia, 1789) (Eng. trams., Stanford university, 1937). For the 
Dominican area: Peveril Meigs, III, The Dominican Misdon Frontier 
of Lower California (jy.ys); T. Engelhardt, The Mmions and Mis¬ 
sionaries of California (1908-1,0 (vol. I deals with Lower (California 
missions); FI. H. Bancroft, History of the North Mexican States and 
Texas (1884) (vol. I contains the history of Lower ('alifornia). 

CALIFORNIA, UNIVERSITY OF, a state university, 

with .seat.s at Berkeley, Los Angeles, San Franci.sco and elsewhere, 
founded in t868 . The centre of administration is at Berkeley. 

In the ’60.S, upon suggestion from (Jovernor Low. the trustees 
of the College of C’alifornia, founded in 1S55, offered the college 
to the state. The gift, grounds and buildings in Oakland, the 
library of 10,000 vols. and the property of 160 ac. were W'orth 
about $110,000. Accepting, the legislature apjiropriated $306,- 
661.80 as a university fund and secured California’s share of the 
federal land grant of 1862 in aid of education in agriculture and 
the mechanic arts. The university, chartered in t868, opened its 
doors in T869. In 1S73 removal was made to its home on the 
slopes of the Berkeley hills, a site of great natural beauty, facing 
the Golden Gate. Here. 30 years later, the regents began to de¬ 
velop an enduring architectural plan based upon designs submitted 
by Emile Benard, of Paris, in a competition underwritten by Mrs. 
Phoebe Apperson Hearst (afterwards a regent) in 1896. The 
dominant style of the campus buildings is Italian Renaissance in 
white granite, and cement plaster on reinforced concrete. 

Two notable outposts are (he Scripps Institution of Oceano¬ 
graphy, endowed by the Scripps family, on a 168 ac. site at La 
Jolla, near San Diego; and the Lick observatory, gift of James 
Lick in 1875, on a 3,000 ac. site on Ml. Hamilton, 90 mi. .south 
of Berkeley. 

The unparalleled scope and variety of California farming cause 
the college of agriculture to be the university’s largest and most 
complex department. Its annual budget exceeds $2,500,000. 
Its functions centre at Berk<dey; its principal rural seat is 75 mi. 
northeast at Davis. The college contains also the important citrus 
experiment station and graduate school of tropical agriculture at 
Riverside. 

At Berkeley are the schools of architecture, education, juris¬ 
prudence, librarianship and (in part) of medicine, and the colleges 
of letters and science, commerce, chemistry, engineering and 
mining. 

The University of California at Los Angeles comprises a 
college of letters and science, and of business administration, a 
branch of the college of agriculture, a teachers’ college, and a 
division of graduate study offering the M.S., M.A. and Ph.D. de¬ 
grees in certain departments. 

Also in Los Angeles there is a medical department offering 
graduate instruction only. 

The faculty in 1942-43 numbered 2,840. The libraries con¬ 
tained about 1,800,000 volumes, including the unique Bancroft 
collection of western Americana, at Berkeley, and the W. A. 
Clark library at Los Angeles. The university’s endowment in 
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1942 was $28,096,046. Citizen residents of California are tuition- 
free at Berkeley, Los Angeles and Davis, but all students pay 
small scs.sional fees in support of infirmary and certain .services. 
During the academic year 1942-43. there were 30,430 students 
enrolled, of whom 25.625 were full time. (R. G. S., X ) 

CALIFORNIA LILAC (C canothus lliyrsifiorus), a name 
given to a handsome North American tree of the buckthorn 
family (Rhamnaceae). called also blue blossom and blue myrtle. 
It grows on canyon sides from Monterey northward to Oregon 
and is especially abundant in the redwood belt. While usually a 
shrub, 3 ft. to 8 ft. high, it sometimes becomes a small tree 25 ft. 
in height with .straight ascending branches. The small, smooth, 
oval or oblong leaves are green on both sides and shining above, 
with the edges minutely toothed. The showy blue or rarely white 
flowers are borne in dense clusters about 3 in. long. (See Cf.axo- 
TiiiTs; New Jersey Tea; Oregon Tea-tree.) 

CALIFORNIA POPPY (Eschscholtzia cnlifornka'), a popu¬ 
lar annual herb of the [joppy family (rapaveraceac), abundant in 
the valleys and foothills of the Pacific coast. It has erect or 
diffusely spreading stems i ft. to 2 ft. high, finely dissected 
leaves and large pale yellow to deep golden-orange or red flowers. 
4 in. or more across, the petals glowing with a brilliant .sheen. 
It is one of (he most handsome and best-known representative.s 
of the California flora, is now widely cultivated as an ornamental 
and has become extensively naturalized in India and Australia. 
A red-flowered variety is known as Geisha. 

CALIGULA (GAIUS CAESAR) (a.d. 12-41), Roman 
emperor 37-41, youngest son of Germanicus and Agrippina the 
older, was born on Aug. 31, a.d. 12. He grew up in hLs father’s 
camp among the soldiers, and was called Caligula from the caligae, 
or soldiers' bools which he used to wear. He accompanied his 
father to Syria and after his death returned to Rome. In 32 he was 
summoned by 'I'iberius (o ('aproae, and by skilful llatler>’ man¬ 
aged to escai)e the fate of his relatives. After the death of Tibc 
rius, mysterious no doubt, but by no means certainly a murder, 
Caligula sin(«“ed(‘(l to the* exclusion of Tiberius Gemellus, son of 
Drusus. The traditional account sliows him received with re¬ 
joicing. and for eight mon(h.s delighting everybody by general 
concessions, and in i>artit;ular by reversing Tiberius’ policy. Then 
apparently he had a very seven' illness, and for tlu* rest of his 
life was the usual monster of cruelty and vice with whom we 
become so familiar in the histor\' of the Roman emperors, with a 
few added extravagances, such as bestowing the consul.‘'bip (ui 
hi.s horse, that seem only explicable on the gr(.»und of madness 
In the ea.se of a good many emperors there is some material 
whereby we can discount some of (be exces^'cs of seicatorial his¬ 
tory; in Caligula’s, very little. This much is (le;ir, Caligula is 
(he earliest of a tradition that eventual))' j)revailed, llie pioneer 
of the oriental type of monarch)’. His upbringing ti-nded that 
way; he was brought up by bis grandmother .'\iilonia. and Herod 
Agrii)jxi was a frequent visitor. Hence Ids insisteme on jiersonal 
deification, (he extravagarit honours paid to the imperial family, 
the increasing importance of the women of the pahue But bis 
anti-Roman tendencies, whiih made him, j)erhat)s even more than 
his criH'lties, an abomination to the senatorial i lass whuh lur- 
nished the histories of the time, produced eflerts favniir:ible to 
the i)rovinces. The strictne.ss with width Augustus and Tdieuus 
kept (he citizenship do.sed was relaxed, ^\’e find proN'im i.d rq/ates 
growing numerous. pro\ in< ial senators even. He also reversod the 
pxjlicy of Tiberius towards Eastern religions, and relunlt the 
temple of Isis that Tiberius had destroyed. 

Caligula’s reign was undisturbed externally; there oidy (he 
abortive expedition to the coast opjKJsite Britain. He was mur¬ 
dered by Cassius Chaerea, a tribune in the guard, on Jan 24, 
41. That he was the savage tyrant that he appe.ired to .'senatorial 
Rome seems probable, in spite of attempts at rehabilitation It is 
a pity, however, that there is not more to show whether he was 
not. in other directions, something more. 

See Suetonius, Caligjila: Tacitus. Annals, vi. 20 sc/Q.: Dio Cassius 
lix. See also S Baring Goultl. The Tragedy of the Carsar<; (3rd ed , 
1892); J, B. Bury, Students’ Hist, of the Roman Empire (1S93). 
Mention may also be made of the pamphlet bv L Caligula, 

Einr Sludie iiber lomisrhen Ccisarenivahn%ivn, and an anonymous 



6oo 


CALINGA—CALIPHATE 


fiupf)l<‘m('nf , hi Caligula mil unserer Zeit vergleichhar? (both 1894) ; 
and a reply by G. Somnrjericldt, Fin-dc-Sihlc-GrifhichtiSfhreibung 

CALINGA, one of the nine kinK^orns of southern India in 
ancient limes. Its exact limits varied, but included the eastern 
Madras coast from Lulicat to Chicacole, running inland from the 
hay of Hc-ngal to the Eastc-rn Ghats. The name at one time had 
a widc'r and vaguer mcaming, comjjrchending Orissa, and fwssibly 
extending to the Ganges vallc'y. Rajahmundry, Coringa, Siiiga- 
pur, Calingapalam and Gliicacole, have all been the chief cities of 
Galinga at different iceriods; but the capital of Calinga under the 
Ganga dynasty was probably at Mukhalingarn in the Ganjam 
distric t. 

CALIPASH and CALIPEE, the gelatinous substances in 
the- upi)er and low'er shells, resi)c-ctively, of the turtle, the calipash 
Ix'ing of a dull greenish and the' calipee of a light yellow colour 
(possibly connc-cted with carapace, the upper shell of a turtle). 
iJoth are highh’ estc enu'c] bv c‘i)icures. 

CALIPH, a I itle of the head of the Muslim community, first 
applied to Abu Rakr, as successor of Muhammad (Arab, khalijah 
lit. "successor,” "vicerc-genl ”). I'Or other mesanings of the word, 
.see 'f. W. Arnold, The ('aliphate ( 19^4), Appendix C. (See afso 
Islamic Instttctions.) 

CALIPHATE. The* history of the Muhammadan rulers in the 
East who bore* the title of caliph (c/.e.) falls naturally into three 
main di\’isions:— ia) The first four c;Uiphs, the immediate succes¬ 
sors of Muhammad; ib) 'fhe Umayyad caliphs; (c) The Abbasicl 
caliphs, 'fo these three* groujxs the present article is confined; for 
the Western ctdijihs, see Spain; History (and minor articles such 
as Ai.motiadks, Almokavidks) ; for the Egyptian caliphs, see 
Imisi't; JlrJory: Mohammedan Period and Fatimitics. The his¬ 
tory of Araliia proper will be found under Akaijia; History. 

A.—THE FIRST FOUR CALIPHS 

After the death of Muhammad, homage was paid to Abu Bakr, 
as his succ essor. 

1. Reign of Abu Bakr.—Abu Uakr’s first task was the cru.sh- 
ing of the revolt of the* Hc-douins who were conijM'lled to submit. 
Hut the intc'rnal consolidation of Islam in Arabia was mainly 
brought about by its diffusion abroad, 'fhe holy war against the 
border countries which Muhammad had already inaugurated, was 
the best means for making the new religion popular among the 
Arabs, for op[)ort unity was also afforded for gaining rich booty. 
After the subjugation of middle and north-eastern Arabia. 
Khalid b. al-Walfd [)rocc*edc*d by order of the caliph to the con- 
c|uc*st of the* districts on the lowc*r Euphrates. Thence he was 
summoned to .Syria, W'here hostilities had also broken out. 

.V Reign of ‘Umar.—Abu Bakr (d. Aug. 22, (>.^4) w'as .succecxl- 
ecl by T'mar, to whose rc*ign bc'long for tin* most jxirt the great 
c'onc|uesls. Damasc us fell late in the summer of 0,^5, and on Aug. 
.-’0, ().sb, was fought the grc-al decisive battle on the llicromax 
(Abirmuk), which caused the* emperor Ileraclius {q.v.) finally to 
alxmdon Syria. Left alone, the Christians henceforward defended 
themsebes only in isolatc-d cases in the fortific*d cities. Meanwhile 
the w.’ir was also carric*d on against the Persians in Traep unsuc¬ 
cessfully at first, until the tide turned at the battle of (.ladisiyyah 
(end of (),37). In conseciuence of the defeat which they here sus- 
tainc'cl. the Persians wa-rc* forced to abandon the western portion 
of their empire* and limit themsc*lves to Iran proper. The Muslims 
made thc mselvc's mastc*rs of Ctesiphon (Maclain), the residence 
of the Sasanids on the* d'igris. and conquerc'd in the immt‘diately 
following years the country of the two ricers. In t\>ci the armic's 
of Syria and Iraq wc're face to face in Mesopotamia. In a short 
lime* thc*y had takc*n from the Aryans all the* ijrincipal old Semitic 
lands—Palestine, Syri.i, Mc*sopotamia, Assyria and B.ibylonia. To 
these Vas soon adde-d Egypt, which was overrun with little dilh- 
cully by ',\mr ibn-al-‘.\s in 640. (.See Ec.ypt; History: Moham¬ 
medan Period .) 

The lapse of the masses from Christianity to Islam, which took 
place during the first century after the conquest, is to be ac¬ 
count c'd for only by the fact that in reality they had no inward 
relation to the: Gospel at all. They changed their creed merely to 


acquire the right.s and privileges of Muslim citizens, In no case 
were they compelled to do so. 

It would have been a great advantage for the solidity of the 
Arabian empire if it had confined itself within the limits of those 
old Semitic lands, with {Kmhaps the addition of Egypt. But the 
Persians were not so ready as the Greeks to give up the contest ; 
they did not rest until the Muslims had sulqugated the whole of 
the .Sasanid empire. The. most important event in the protracted 
war which led to the conquest of Iran, was the battle of Niha- 
wand in 641; the most obstinate resistance was offered by Persis 
proper, and especially by the cai)it.'d, Istakhr (Persepolis). In the 
end, all the numerous and partly autonomous provinces of the 
.Sa.sanid empire fell, one after the other, into the hands of the 
Muslims, and the young king, Yazdegerd III. {q.v.), was com¬ 
pelled to retire to the farthest corner of his realm, wh(*re he came 
to a mi.serable end. But the subjection of the Persians w'as only 
external, nor did Islam ever succeed in assimilating them as the 
.Syrian Christians were assimilated. 

X'mar’s military i)olicy aimed at making the wdiolc Arab nation 
an army of soldiers; his internal policy was directed chielly 
towards financial (pjestion.s—the incidence of taxation in the con¬ 
quered territories, and the application of the vast resources which 
poured into (he Treasury at Medina. In the mosque at Medina he 
w.'is stabbed by a Kufan workman and died in Nov. 644. 

3. Reign of ‘Uthman. —Under the wt*ak ‘Utliman, who was 
elected to succeed ‘Umar, the government of Islam fi'll entirely 
into the hands of the Meccan aristocracy. ‘Uthman did all in his 
pow(*r to pre.s.s forward this (levelo}>ment of affairs, lie belong(*d 
to the foremost family of Mecca, the Umayyads, and that he 
should favour his relations and the (luraysh as a whole, in every 
pos.sible w'ay, seemed to him a matter of course. Ever,v jxisition 
of inlluence and emolument was assigned to them. 

.A,gainst the rising tide of worldliru*ss an opposition. howt*ver, 
now began to appear, led by what may bt* called the spiritual 
noblesse of l.slam. Everywhere in the provinces then* was agita¬ 
tion against the* caliph and his gov(*rnors, except in Syria, whi*re 
‘Uthman’s cousin, Mu'awdyah, carried on a wi'^l* and strong admin- 
islr.ilion. The movement was most energetic in 'Iraci and in 
Egypt. Its ultimate aim was the deposition of ‘Uthman in favour 
of ‘Ali, w'ho.se own .st*rvice.s as well as his c lose relationship to the 
Prophet seemed to give him the best claim to the* Ualiphate. 

The malcontents demand(*cl the* abdication of ‘Uthman, besieg¬ 
ing him in his own house, where he W'as defended by a few faith¬ 
ful subjects. As he would not yield, thc'v at last took the building 
by storm and put him to death, an old man of eighty. 

4. Reign of ‘Ali. —Uontrovc*r.sy as to the inheritance at once 
arose among the leaders of the ojiposition. The mass of the mu¬ 
tineers summoned ‘.Mi to the Caliphate, and cc)nipc*lled t*vc*n 'Pallia 
and Zubayr, disappointed candidates for the ('alijihaIe, to do him 
homage. But .soon these two, along with ‘A’ishah, the mother of 
the faithful, w'ho had an old grudge against ‘All, succeeded in 
making their escape to ‘Irac|, where at Basra they rai.sed the 
standard of rebellion. The nc*w caliph, hc)w'(.*ver, found nu*ans of 
di.spo.sing of their opiiosition, and at the battle of the Camel, 
fought at Basra in Nbiv. 65(1 Talha and Zubayr w'ere slain, ancl 
‘.A'ishah was taken prison(*r. 

But ex'en so ‘All had not secured peace. With the murder of 
‘Uthman the dynastic principle gained the twmfold advantage of a 
legiiimale t:ry—that of vc*ngeance for the* blood of the grey- 
h.iired caliph—and a distinguished champion, the governor Mu’- 
awiyah, whose jiosiiion in Syria was imiiregnable. He exhibited 
“Uthman's blood-staim*d garment in the mosque at Damascus, and 
incited his Syrians to vengeance. 

‘All's position in Kufa was much less advantageous. The popu¬ 
lation of ‘Iraq was already mixed up with I’ersian elements; it 
fluctuated greatly, and was largely composed of fresh immigrants. 
Islam had its headquarters here; Kufa and Ba.sra were the home 
of the pious and of the adventurer, the centres of religious and 
political movement. This movement it W’as that had rai.sed Ali to 
the Caliphate, but yet it did not really take any personal interest 
in him. Religion proved for him a less trustworthy and more dan¬ 
gerous support than did the conservative and secular feeling of 
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Syria for the Umayyads. Mu'awiyah could either act or refrain 
from acting as he chose, secure in either case of the obedience of 
his subjects. ‘Ali, on the other hand, was unable to convert en¬ 
thusiasm for the principle inscribed on his banner into enthusiasm 
for his person. It was necessary that he should accommodate him¬ 
self to the wishes of his supporters, who compelk*d him suddenly 
to break off the battle of Siffin, which he was apparently on the 
point of gaining over Mu'awiyah because the Syrians fastened 
copies of the Qur’an to their lances to denote that not the sword, 
but the word of God .should decide the contest. But in yielding to 
the will of the majority he excited the displeasure of the minor¬ 
ity, the genuine zealots; so when the negotiations failed and war 
was resumed, the Kharijites refused to follow ‘All’s army, and he 
had to turn his armies in the first instance against them. He de¬ 
feated them at the battle of Nahrawan, but in his success he lost 
the soul of his following. 

B.—THE UMAYYAD CALIPHS 

T. Reign of Mu‘awiyah. — Mu'awiyah was a born ruler; 
Syria w’as the best administered proviiu e of the whole empire, and 
he was loved and honoured by the Syrians. On the murder of 
‘All in 66i, his son llasan was chosen cali[)h, but he recoiled be¬ 
fore the pro.spect of a war with Mu'avviyah, and resigning his 
})()silion ri'tired to Medina, where he died eight or nine years 
afterwards. 

Mu'awiyah now made his entry into Kufa in the summer of 66i 
and received the oath of allegiance as Prince of the Believers. 
Just ;ts soon as Mu'awiyah had his hands free, he directed all his 
forces against the Greeks, and no year passed without a cam¬ 
paign. Twice he made a serious effort to comiuer Con.stantinoide, 
in f)f>u when he besieged it for three months, and in 674. In Africa 
also the extension of Muhammadan i)ower was pursued energeti¬ 
cally. In 670 took place? the famous march of ‘Uqbah b. Nafi* and 
the foundation of Qayrtiwan, where the great mosque still bears 
his name. 

The talented i.>refect of Riifa, IMughlra broke down the resist¬ 
ance of Ziyad, who had been a faithful servant of ‘All, and was 
said to be a btistard of Mu'awiyah's father. Mu'awiyah acknowl¬ 
edged him as the son of Abu Sufyan, and thus as his brother; in 
604 this recognition was opeidy declared. In the next year Ziyad 
w;is tippointed governor of Ba.sra and the eastern ])rovin(:es be¬ 
longing to it. Mughira died about 670, and the jn’ovince of Kiifa 
also was entrusted to Ziyatl. Kufa and B.a.sra were military col¬ 
onies, and each tribe had its own quarter of the city. The policy 
of eastern expansion, which had been interrupted by the civil war, 
was resumed. The first army sent by Ziyad into Khura.san re¬ 
captured Merv, Herat and Balkh, conciuered Tukharistan and ad¬ 
vanced as far as the Oxus. In 673 the .son of Ziyad, crossed the 
river, occuj)ied Bokhara, and returned laden with booty lakc-n 
from the wandering Turkish tribes of Transoxiana. Other gen¬ 
erals penetrated as far as the Indus and conquered Kabul, Sijis- 
tan, Makran and Kandahar. 

Ziyad governed ‘Iniq with the greatest vigour, but as long as 
discontent did not issue in action, he let men alone. At his death 
(672-673), order was so generally restored that ‘'nobody had any 
more to fear for life or estate, and even the unprotected woman 
was safe in her house without having her door bolted.” 

Mu'awiyah was a typical Arab sayyid (gentleman). He gov¬ 
erned, not by force, but by his superior intelligence, his .self- 
control, his mildness and magnanimity. Mu'awiyah was desirous 
of securing the Caliphate for his son 'N'azid. The leadership wdth 
the Arabic tribes was, as a rule, hereditary, the son succeeding his 
father, but only if he were personally fit for the position, and were 
acknowledged as such by the principal men of the tribe. The 
hereditary principle had not been recognized by Islam in the cases 
of Abu Bakr, ‘Umar and ‘Uthman. but had been adopted en¬ 
tirely for the election of Hasan. Mu'awiyah succeeded in getting 
the succession of Yazid generally' acknowledged before his own 
death, except in Medina. He died in 680. 

2. Reign of Yazid. —On the news of Yazid’s accession, the 
numerous partisans of the family of ‘All in Kufa sent addresses to 
^usayn, inviting him to take refuge with them, and promising to 


have him proclaimed caliph in ‘Iraq. Husayn, having learned that 
the majority of the inhabitants were apparently ready to support 
him strenuously, prepared to take action. Meanwhile \'azid, hav¬ 
ing been informed of the riotous behaviour of the Shi'ites in 
Kufa, sent ‘Ubnydallah, son of the famous Ziyad and governor of 
Ba.sra, to restore order. Using the same tactics as his f.ither had 
used before, ‘Ubnydallah summoned the cliief.s of the trilies and 
made them responsible for the londuct of their men. On the Sth 
of Dhu’l-Hijja Husayn set out from Mecca with all his family, 
e.xpecting to be received with enthusiasm by the citizens of Kufa, 
but on his arrival at Karbala, west of the Euphrates, he was con¬ 
fronted by an army sent by ‘Ubaydalirdi under the command of 
‘Umar, son of the famous Sa'd b. Abi Waqqas, tin* founder of 
Kufa. Husayn gave battle, vainly relying on the promised aid 
from Kufa, and fell, with almost all his followers, on Oct. 10, ()8o. 

No other issue of this rash expedition couUl have been expected. 
But, as it involved the grandson of the I’rophet, the son of 'Ali, 
and so many' members of his family, Hiisayn'.s devout [)arti.sans at 
Kufa, W'ho by their overtures had been the principal cause of 
the disaster, regarded it as a tragedy, and the fails gradually ac¬ 
quired a wholly romantic colouring. ‘Umar b. Sa'ii and his offi¬ 
cers, ‘Ubaydallah and even Yazid, came to be regarded ;is mur¬ 
derers, and their names have ever since been held accur.sed by all 
Shi'ites. They observe the loth of Muharram, the day of ‘Ashura, 
as a day of public mourning. Among the rersi.ms, stagi-s are 
erected on that day in public ])laces, and plays are acted, repre- 
.s(‘nting the misfortunes of the family of ‘Ali. "Kiwenge for 
Husayn” become the watchword of all Shi'ites, and the Mashhad 
Husayn ('rornb of the martyr ljusayn) at Karbala is to them the 
holiest place in the world. ‘Ubaydalhfh sent the head of Husayn 
to Damascus, together wdth the women and children. Yazid W'as 
very sorry for the issue, and sent the prisoners undiT safe-conduct, 
to Medina. 

Ibn Zubayr ijrofited greatly by the distress caused by Jlusayn’s 
death. He had himself secretly addn!s,sed as caliph, and many of 
the (itizens of Medina ai.knowdedgial him as such. "Sdi/id, when 
informed of this, sent an army with orders first to exact sub¬ 
mission from the Medinians, if neiessary by force, .'uid then to 
march against Ibn Zubayr. 'The Medini.ans fought valiantly, but 
could n(.)l hold out against the W'eibdiscijilined S>'riaiis, and for 
three days the city w.is given up to plunder. But the iit\' recov¬ 
ered very soon from the disaster, and reru.ained the se.at ol holy 
tradition and jurisdii tion, and of tin* Arabic aristocraiy. 

The army arrived fiefore Men a in Sept. 6S3 ;ind foiind Ibn 
Zubayr ready to defend it. 'I'hi* siege had lasted t)5—others say 
40—days, W'hen the news came of the death of \’azid, which took 
|)lace presumably on Nov. 12, whereupon the army returned 
to Syria. Ibn Zubayr now ojxady assumed the title of (alii)h and 
invited men to take the oath of allegiance. He was soon .u knowl- 
edged throughout Arabia, in Egypt anil in ‘Ira(|. 

3. The Son of Yazid. —Mu'awiyah 11. had reigiu-d a very 
short time when he fell sick and di(*d. Marwan b. 1 l.ikani, of an¬ 
other branch of the Umayyads, who had been ‘I thman's right- 
hand man, was proclaimed caliph and defeated the .suj)[)orters of 
Ibn Zuh.iyr in a battle (a.d. 6S4 ) whii h en.Mied at M.irj Kaliil , 
near Damascus. 

4. Reign of Marwan I. —After the victory of Marj Rrdiit, 
Marwan con(|uered Egypt, and installed as governor In’s second 
son. An army sent to the rescue by Ibn Zubayr under the com¬ 
mand of his brother Mus'ab w'as beaten in T’alestine. 

Meanwhile Mukhtar, a man of great talents ;ind still gre.Uer 
aml)ition, after having .supjiorfed ibn Zubacr in tin* siege of 
Mecca, had gone to Kufa, where he joined the .Shi'iu>, mostly 
Bersi.ans, and acquired great jiow'er. He cl.tinied to be the viie- 
regent of ‘All’s son, Muhammad il)n al-Hanali>who after the 
death of Husayn was recognized !)>’ the bhi iifs a their Mahdi. 
Ihn Zubayr’s representative in Kufa was ioiujx lhd to flee, and 
all those who had p.-irtii ipaled in the battle of Karb.da W'cre put 
(<) death. Ibn Zubayr, determined to get rid at .ail costs of so 
d.mgerous an enemy, named his brotlier Mu^ ab go\ ernor of Basra 
and ordered him to march against Kufa Mukhtar fell, and with 
him the ephemeral dominion of the Persian Shi'ites, This had 
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been their first attempt to dispute the authority of their Arabian 
conquerors, but it was not to be the last. 

5. Reign of ‘Abdalmalik. —Marwan died on May 7, 685. The 
accession of his son, ‘Abdalmalik, was attended with no difficulty, 
but the first year.s of his reiRn were occupied by troubles in north¬ 
ern Syria, and it was not until 6Sy that he made an expedition into 
‘Iraij to break Mu.s'ab, who in 691 was slain, sword in hand, by a 
Shi ite of Kiifu. 

This victory opened the gates of Kufa to ‘Abdalmalik, and all 
‘Iraq receivetl him with acclamation. Thence, a few days later, he 
sent Hajjiij b. Yusuf at the head of 2,000 Syrians against Ibn 
Zubayr in Mecca. In 692 Mecca was invested. The blockade 
lasted more than six months, during which the city was a prey 
to all the horrors of siege and famine, which at length triumphed 
over the last adherents of Ibn Zubayr; he resolved to die, and, 
when the Umayyad troops made their way into the city, attacked 
them furiously, notwithstanding his advanced age, and was slain. 
His head was cut off, and sent by Hajjaj to Damascus. 

The cali[)h committer] to Ilajjaj the government of the Hijaz, 
and, later, made him governor of ‘Iraq also with the most exten¬ 
sive [lowers. In Kiifa Hajjaj ordered that every man capable of 
betiring arms should immediately join Muhallab in Khuzistan 
(Susiana), and swore that all who should be found in the town 
after the third day should be beheaded. This threat had its 
efb'Ct, and Hajjaj jirocr'eded to lia.sra, where his [irc.sencc was 
followed by the same results. Muhallab, reinforced by the army 
of 'Iraq, at last succeeded, after a struggle of 18 months, in 
subjugating the Kharijites, and was able in 697 to return to 
Hajjaj at Basra. The Litter loaded him with honours and made 
him governor of Khurasan, whence he directed several expedi¬ 
tions into Transoxiana. In the east the realm of Islam had been 
very much extended under the reign of Mu'awiyah, when Ziyad 
was governor of ‘Iraq and Khurasan. Balkh and Tokharistan, 
Bokhara, vSamarkand and Khwarizm (modern Khiva), evim 
Kabul and Kandahar had been subdued; but in the time of the 
civil war a great deal had been lo.st again. Now at last the task 
of recovering the lost districts could be resumed. When, in 
697, Hajjaj gave the government of Khurasan to Muhallab, he 
committed that of Sijistan (Seistan) to ‘IJbaydallah, a cousin 
of Ziyad. This prefect allowed himself to lie enticed by Zanbil, 
[irince of Zabulistan, to pemUrate into the country far from his 
base, and narrowly escaped, not without severe losses. The com¬ 
mand over Sijistan was now given to Ibn Ash'ath, who soon after 
his arrival in Sijistan, exasperated by the masterful tone of Hajjaj 
towards himself, decided to reva)lt. The soldiers of ‘Iraq, who 
did not love the governor, and disliked the [irospect of a long 
and difficult war far from home, eagerly accepted the propo.sition 
of returning to ‘Iraq, and even proclaimed the dethronement of 
‘Abdalmalik, in favour of Ibn Ash'ath. When liajjiij came up 
with him, Ibn Ash'ath drove him back to Basra, entered the 
city, and then turned his arms against Kufa, of which he look 
posse.ssion w’ith aid from within. In July 702, a decisive action 
took [dace at Dayr al-Jamajim. Ibn Ash'ath, defeated, fled to 
Ba.sra; but having been again beaten in a furious battle that 
took [)lace at Maskin near the Dujail, he sought an asylum with 
the king of Kabul, who betrayed him; so he killed himself. His 
head was sent to Hajjaj and then to Damascus. This happened 
in the year 703 or 704. 

The struggle of Ibn Ash‘ath was primarily a contest for hegem¬ 
ony betwt'en ‘Iraq and Syria. The proud lords could not 
iiccpiiesce in paying to a plebeian like Hajjaj, invested with 
ab.solute power l)y the cali[)h, the strict obeclience he required. 
They considered it further as an injustice that the Syrian soldiers 
received higher pay than those of ‘Iraq. Moreover, Hajjaj, in 
order-to maintain the regular rt'venue from taxation, had been 
obliged to introduce stringent regulations, and had compelled a 
great many villagers who had migrated to the cities to return 
to their \dllages. 

Immediately after the victories of Dayr al-Jamajim and 
Maskin, in 702, Hajjaj, built a new' residence on the Tigris, 
between Basra and Kufa, which he called Wasit (“Middle”). 
There his Syrian soldiers were not in contact with the turbulent 


citizens of the two capitals, and were at any moment ready to 
suppress any fresh outburst. 

As soon as the expedition to ‘Iraq against Mus'ah had ter¬ 
minated, the holy war against the Greeks was renewed. From 
this time forth the Muslims made yearly raids, the chief advan¬ 
tage of which was that they kei)t the Syrian and Mesopotamian 
Arabs in continual military exercise. In the year 696 ‘Abdalmalik 
.sent into Africa a numerous army, which swept the coast as 
far as Carthage, expelling the Greek garrisons from all the forti¬ 
fied places; and then turned against the Berbers, who when they 
were ultimately subdued henceforward remained faithful to the 
Arabs. 

In the meantime ‘Abdalmalik reconstituted the administration 
of the empire on Arabic principles. Dp to the year 693 the 
Muslims had no special coinage of their own, and chiefly used 
Byzantine and Persian money, either imported or struck by them¬ 
selves. ‘Abdalmalik instituted a purely Islamic coinage. A still 
greater innovation W'as that Arabic became the official language 
of the State. In the confjuercd countries till then, not only had 
(he Greek and Persian administration been preserved, but Grt'ek 
remained the official language in the western, Persian in the eastern 
provinces. All oflicials were now compelled to know Arabic and 
to conduct their administration in that language. Lastly, a 
regular post service was instituted from Damascus to the i)rovin- 
cial ca[)ilal.s, c.s[)ecially destined for governmental c]is[)atchcs. The 
[)Os(masters were charged with the ta.sk of informing the caliph 
of all important news in their respective countries. 

‘Abdalmalik died on Oct. 9, 705, at the age of about sixty. 
His reign was one of the most stormy in the annals of Islam, 
but also one of the most glorious; he not only brought trium[)h 
to (he cause of the Umayyads, but al.so extended and strengthened 
the Muslim powder as a whole. 

6. Reign of Walld I. —This is the most glorious epoch in the 
hi.story of Islam. In Asia Minor and Armenia, Walld’s generals 
obtained numerous successes against the Greeks, and in Armenia 
advanced even as far as the Caucasus. In Africa, Mu.sa in a 
short time carried his conquests as far as h\"z, Tangier and Ceuta, 
and one of his captains even made a descent on .Sicily and plun¬ 
dered Syracuse. When he returned from the west to Kairawan, 
he made his client Tariq governor of Tangier and of the whole 
western part of Africa. In the beginning of a.d. 7:1, Tariq passed 
over info Spain with an army composed mainly of Berbers. The 
.spot where he landed thence acquired the name of Jabal Tariq, 
“Mountain of Tariq,” afterwards corrupted into Gibraltar. Hav¬ 
ing made himself master of Alge^iras and thereby secured his 
communication with Africa, Tariq set out at once in the direction 
of Cordova, and after a brilliant campaign, in 712, proclaimed the 
caliph of Dama.scus as sole ruler of the whole [)eninsula. 

In the East the Muslim armies gained the most astonishing 
successes. In the course of a few years Qutaybah b, Muslim 
conquered Paikand, Bokhara, Samarkand, Khwarizm (modern 
Khiva), Ferghana and Shash (Tashkent), and e\en Kashgar on 
the frontiers of China. Meanwhile Muhammad b. Qasim invaded 
Makran, took Daibal, pas.sed the Indus, and marched, after having 
beaten the Indian king, Dahar, through Sind upon Multan, which 
he con(iuered and whence he carried off an immense booty. 

Towards the end of this reign, died Hajjaj, the great viceroy 
of the Orient. He was a man of extraordinary ability, and ac¬ 
complished the task committed to him with vigour and energy. 
To his unflagging constancy was due the supjiression of the dan¬ 
gerous rebellion of Ibn Ash'ath. After the restoration of peace 
his capacity for organization was displayed in all directions. The 
draining and tilling of submerged or uncultivated land on a large 
scale, the promotion of agriculture in every way, in particular 
by the digging of channels, and the regularion of the system of 
taxation, were carried out on his initiative. He showed the utmost 
wi.sdom in the selection of his lieutenants. The fear of his name 
was so great that even in the desert there was security for life 
and property, and his brilliant military successes were un¬ 
questionably due in a great measure to the care which he bestowed 
on equipment and commissariat. The heavy expenses entailed 
thereby were largely met by the booty which he won. 
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7. Reign of Sulaym&n. —Sulayman succeeded on the death of 
his brother, Jumada II. 96 (Feb. 715). Walid had, in his last 
years made preparations against Constantinople. Sulajanan car¬ 
ried them on with energy, and as early as the autumn of a.d. 715 
Maslama invaded Asia Minor at the head of a numerous army, 
whilst a well-equipped fleet sailed out to second him. The first 
year of the expedition was not unsuccessful. The .siege of Amorium 
in Phrygia was broken up, but Pergamum and Sardis were taken. 
On Aug. 25, 7 t 6, the blockade of Constantinople began from the 
land side, and two weeks later from the sea side. The siege lasted 
about a year. The besieged were hard pressed, but the besiegers 
.suffered by the severe winter, and were at last obliged to raise the 
siege. Maslama brought back the rest of his army in a pitiful 
.state, while the fleet, on its return, was partly de.stroyed by a 
violent tempest. Maslama was still on his way hack when Sulay¬ 
man died at Dabk] in northern Syria, which was the base of the 
expeditions into Asia Minor. 

8. Reign of ‘Umar II.—Sulayman was succeeded by his devout 
cousin, ‘Umar b. ‘Abd al-‘Aziz, who did his best to imitate his 
grandfather ‘Umar in all things, and especially in maintaining 
the simple manner of life of the early Muslims. He was, however, 
born in the midst of wealth; thus frugality became asceticism, 
and in so far as he demanded the same rigour from his relatives, 
he gr('W unjust and caused uneasiness and discontent. In the 
matter of taxes, though actuated by the most noble cle.signs, 
he (lid harm to the public revenues, 'fhe principle of Islam was, 
that no Muslim, whafevc'r might b(' his nationality, should pay 
any tax other than the zakCit or poor-rate. {S<'c Islamic Insti- 
TCTIONS ) In practict', this privilege was confined to the Arabic 
Muslims. ‘Umar wi.shed to maintain the princii>le. The original 
inhabitants had been left on the con(]uered lands as agriculturists, 
on condition of paying a fixed sum yearly for each district. If 
one of these adopted Islam, ‘Umar permitted him to leave his 
placi'. which h:id btaMi strictly torhidden by Hajjaj in ‘Iraq and 
the eastern provinces, because by it many hands were withdrawn 
from the tilling of the ground, and those who remained were 
unable to pay the* allotted amount. ‘Umar’s system not only 
diminished the actual revenue, but largely increased in the cities 
the numbers of (he viaula's ((Merits), mainly Persians, who W'cre 
weary of their dependency on their Arabic lords, and demanded 
e(]ual rights for themselves. In north Africa particularly, and in 
Khmasan the effect of ‘Umar’s {iroclarnation was (hat a gnait 
multitude embraced Islam. When it became necessary to impose 
a tribute upon the new converts, great di.scontent arose, which 
largely increased the number of those who followed the Shi'ite 
preachers of revolt. Conversion to Islam W’as promoted by (he 
severe regulations which ‘Umar introduced for the non-believers, 
such a.s Christians anil Jews. It was he who issued those hu¬ 
miliating rescripts, W'hi(.h are commonly but unjustly attribuL'cl 
to ‘Umar I. But he forbade extortion and supiire.ssed more than 
one illeg.il impost. Hti followed the guidance of divines and 
devotees, in whose congenial comfiany he delighted. It is, there¬ 
fore, not to be wondered at that these men saw in ‘Umar the ideal 
of a prince, and that in Muslim history he has acquired the 
reputation of a saint. 

9. Reign of Yazid II.—‘Umar’s reign was as short as that of 
his predecessor. He died on Feb, 9. 720. Yazid II., .son of ‘Abdal- 
malik and. by his mother ‘Atika, grandson of Yazid I., ascended 
the throne without opposition. He had at once, howTver, to jmt 
down a dangerous rebellion, w'hich, commencing in Ba.sra, spread 
to Ahwaz (Khuzistan), Fars and Kirman. A.s the rebellion 
threatened to spread far and wide, Yazid II. was obliged to 
appeal to his brother, the celebrated Ma.slama, who with his 
Syrian troops completely defeated the rebels and ruthlessly 
hunted them to death. 

Maslama was rewarded with the governorship of ‘Iraq and 
Khurasan, but was soon roj)laced by Ibn Hubayra, who unclcr 
‘Umar II. had been governor of Mesopotamia. He belonged to 
the tribe of Qays, and was very severe against the Azd and other 
Yemenite tribes, who had more or less favoured the rebellion. In 
thc.se years the antagonism between Qays (Mudar) and Yemenites 
became more and more acute, especially in Khurasan, where Ibn 
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Hubayra caused largo sums of money to be extorted from scvc'ral 
of the most respectable Khurasanian.s. The discontent roused 
thereby became one of the principal causes of the fall of the 
Umayvads. 

In Africa serious troubles arose froin the s.ame cause, wlien 
the governor issued orders that the villagers who, having adopted 
Lslam, were freed from tribute according to the promise of ‘Umar 
II., and had left their villages for the towns, should return to 
their domiciles and pay the same tribuli' as before their conver¬ 
sion. The Berbers rose in revolt, slaughtered (he unfortunate 
gov'ernor, and put in his place the former go\’ernor. Yazid 11 ., 
died on jan. 26, 724, according to the chroniclers, from grief for 
the loss of a favourite singing-girl. As his successor he had ap¬ 
pointed in the fir.st place his brother Hisham, and after him his 
own son Walid. 

10. Reign of Hisham.—Hisham was a wise and able prince 
and an enemy of luxury, not an idealist like ‘Umar H.. nor a 
worldling like Yazid II., but more like his father ‘Abdalmalik, 
devoting all his energy to the pacification of the interior, and to 
extending and consolidating the empire of Islam, But the dis¬ 
content. which had been sown under his predecessors, had now 
developed to such an extent that he could not suppress it in 
detail. 

In ‘Iraq Zayd b. ‘All, grandson of Ilu.sayn b. ‘All, who had 
come to Kufa for a lawsuit, was persuaded by the chiefs of the 
Shi‘a to organize a revolt in 740, but he was desiTted by his 
troops and slain. His son Yahya, still a youth, fled to Balkh in 
Khurasan, but was hunted down, till he fell, sw'ord in hand, under 
Walid 11 . Abu Muslim, the founder of the Ahbasid dynasty, pro¬ 
claimed himself his avenger, and on that occasion adopted the 
black garments, which remained the distinctive colour of the 
dynasty. 

In Khura.san also there W'ere X’cry .serious disturbances, 1 'ho 
Sogdians implored (be a.ssistance of llm 'I’urks, who had long 
been contending earnestly against the Arabs for (he dominion of 
Transoxiana. The flovernmcnl troops suffered more than one 
defeat, but in 7.^6 a brilliant victory over the Turks fmally eausert 
them to retreat. Hisham separated Khurasan from ‘Iraq and 
chose as governor of the former Na.sr b. Sayyiir, a valiant soUlier 
who had grow-n gri'v in war. Nasr instituted a .system of taxation, 
which, if it had been introduci'd (‘arliiT, would perhajis have' sac'cd 
the Arabic domination. It was that w'hidi later on was generally 
.'niopted, viz., (hat all p<issessors of eonciuered lands (/c., ne.irlv 
(he whole einfiirc except Arabia ), whether Muslims or not, .^lioiild 
pay a fixed tax, (he lalltT in addition to pay a imll-lax, from 
whic+i they were relieved on conversion to Isl.im. During tlie 
reign of Hisham, Na.sr made a sutacssful expedition agaii.st lht‘ 
'Turks. The propaganda of the Shi'a by the Abbasids was eon- 
tinued in these years witli great Z(“al. 

In India sec’cral f)ro\-inees w'hic h harl been converted to Isl.im 
under the Caliphate of ‘Urnar H deedared tliemsidves independent, 
because (he promise of equal rights for all Mudinis was not kept 
under the reign of his successors. 'This led to the ev.u inl ion of 
the eastern part of India (called Hind liy the Arabs, Sind being 
the name of (he western part), and to the founding of the strong 
cities of Mahfuza and ISIansCira for the jiurpose of lont rolling 
the lantl. 

In the north and north-west of the emjiire there were no inlern.al 
disorders, but the Muslims had hard work to maintain themselves 
against the Alans and the Khazars. d'he war ag.iinst the B\z,in- 
tines was continued with energy during (he whole of llisham'.s 
reign. 

In Africa the hand of government pressed he.ivily. 'The |{erbers. 
though they had pledged themselves to Islam ami h,id turni.shed 
the latest contingents for the Holy War. were trisited ;is tributary 
serfs. The Kharijites, of wdiom a great many had emigrated to 
Africa, found them eager listeners, and a fierci' insurrection broke 
out which was not easily suppres.scd. 

Hisham died in lYb. 74,^ after a reign of 20 years. He had not 
been wanting in energy and ability, and kept the reins of the 
government in his ow-n hands. His financial administration was 
sound and he guaided .against any rnisiisi of the rewamues of 
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(he Rut lie was not popular. Hishiim tried to keep himself 

free from and above the rival parlies, but his viceregents were 
inexorable. Notwithstanding his activity and his devotion to the 
inanagerni'nt of afiair.s, the Muslim power declined rather than 
advanced, and signs of the decay of the Lbnayyad dynasty began 
to show themsf'lves. The history of his four successors, WalTd 11 ., 
^'a/ad III., Ibrahim and Marwiin 11 , is but the liistory of the 
fall of the Lanavyads. 

17 . Reign of Walid II.—Walk! II. was a handsome man, I 
possessed ol extraordinary j>hvsical strength, and a (listingui.^-hed j 
poet. His tirst [lublic action was to iiu rease the jiay of all soldiers 
Ijy lo dirhems, that of the Syrians by 20. d'he Umayyads who 
(ame to pay their resjiects to him receivt'd large donations. 

hut he made the mistake of designating his (w'o sons as heirs 
to the Caliphate, d'hese were still under age ;md were not the 
(hildreii of a free-born, noble mother. A conspiracy .arose, headerl 
by ’S’a/id b W.ilkl I., and joiiK'd by the m.ajority of the Marwanid 
lirimes and niany Kalbiti's and other 'Nkanenites. The conspirators 
met with slight opposition. Without ditt'uulty, Yazid made him¬ 
self master of Dani.ist us, and the caliph was murdered on 
A[)ril 17, 7.p]. 

1.^. Reign of Yazid III.—Yazid 111 ., on his accession, made 
a tme speec h, in wlm h he promised to do all that could b(“ expected 
from a good and wise ruler, even oflering to make ])]ace imme¬ 
diately for the man whom his subjects should find better <|uali- 
fied for the Caliiihate than himself. Hut the distant provinces, 
with till' exception of Sind and Sijislan, renouncc'cl his authority. 
In Africa ‘Abclarrahman b. nidiib was almost iiicic'pendent. In 
Sjiain every amir tried to free himself from a suzerainty which 
aj>])earc‘cl to him only nominal. Na.sr b. Sayvar, the go\'c*rnor of 
Khura.san, bad not yet decided whc'ther he ought to take the oath 
of .allegi.im c- whem S'.i/id died, after a rcdgii of only live months 
and a half in 7.44. 

ly. \’,\/ii) 111. Jc'fl his brother Ibrahim as his succccssor. He 
W'as acknowlc‘(lgc‘cl as caliph only in a part of S>'ria, and reigned 
no longer lh;m two mcinlhs, wlien he was obliged tc) abdicate and 
lo submit to llic- aiittiorily of Marwiin 11 . 

14. Mar wan H., the son of Muhammad b. Marwaii and cousin 
of Masl.im.'i, w.'is a man of energy, and might have rc‘\ivc‘cl the 
stnmglh of the- I'mayyacl dynasty, but for the general disorder 
wliic h pervaded the* whole* enij)ire. Marw.an did all he could 
to pacify Ssria, permitting the Arabs of the* four provinces to 
choose llic*ir own j)refc'cts. Jlc; did not, howev'er, wish lo rt*.side 
in Damasc us, but lrans|)l.'mled the sc*at of government to his own 
l(»wn, llariMU in Mesoiiot.imia. 

lint the* pac itication was only on the* surface. IMany Cmayyad 
])rincc*s considered Marwan a.s an upstart, his mother being a 
sl.ivi'-girl; the I lam.iscones wctc* angry because he* h;id thosen 
Ilarnm for his residence; the Kalbites felt themseivc's slighted, 
as the* (.laisiles prc’doniin.itecl. Marwan, who w.inted to n7areh 
against ‘li.'ic(. was obliged to rt*turn to Syri.i, where he put an end 
to the; 1 roubles. Shortly afterwards Sulaynian b. 1 lisbam per- 
su.'fclecl ilie Serians to proclaim him cali])h. Hut Marwan uttc-rly 
defc-.'iled liim at Khosaf in the* di.slrict of Kinnesrin. and then 
bc*siegecl his brother Sa‘id in Homs. After the victory the walls 
WCTC* (lemolislK-d, .and likc*wisi* those* of H.ialbek, Dcunascus. Jeru- 
s.alem .and cillic'r towns. Svtia was utterly cru.died. and therewith 
the* bulwark of (he dynasty was dc*>troved. Not until 746 could 
Marw.an rc-sume his campaign against Mr.uj. Here the Kharijites 
had sc‘1 lip a rival calijih and had captured (in Aug. 745) HIra, 
the residt nee of the govc'rnor of the ])rovincc. 

Whilst M.arwan l)esiegecl Homs, the* Kharijitc* army, which now 
numbered 1 20,000 men, returned to Mesojwtainia. took Mosul, 
and threatt'nc*d Nisiliis. Mesopotamia itself was in danger, when 
Marwan at last was able toniarch ag.iinst the enemy. In a furious 
battle at K.d'artutha (Se])t.A.D. 746) the Kharijites w-ere defeated; 
and lhc*ir n bc'llion w.is cru.shed during the campaign of the follow¬ 
ing year. Thus, at last, the W’esliTU and .south-eastern parts of the 
empire lay at the feel of Marwain. But in the north-east, in 
Khurasan, meanwhile a storm had arisen, against which his re¬ 
sources and his wisdom W'ere alike of no avail. i 

When (he news of the murder of Walid 11. reached Khurasan. | 


Na.sr b. Sayy'ar did not at once acknow’Iedge the Caliphate of 
Yazid III., but induced the Arab chiefs to accept himself as 
amir of Khurasan, until a caliph should be universally acknowl¬ 
edged. But Nasr had a personal enemy, the chief of the Azd 
(Yemenites), Kirrnani, a very ambitious man. A quarrel arose, 
and in a short time the Azd under Kirrnani, supported by the 
kabi'a, who always were ready to join the opposition, were in 
insurr(*ction; Na.sr tried in vain to put it down by concessions, 
and finding that he could hold Merv no longer, retired to Nishapur. 

Since the days of ‘Ali there had been two tendencies among the 
Shi'ilcs. The moderate party distinguished itself from the other 
Mu.slim.s only by its doctrine that the im.imate belonged legally 
to a man of the House of the Prophet. The other parly, that of 
(he ultra-Shi'iles, named Hashiniiya after Abu Ha.shim, (he son 
of Muhamm.id b. al-Ilanaflya, preached the equality of all Mus¬ 
lims, Ar.ihs or non-Arabs, and taught that the same divine spirit 
(h;i( had animated (he Prophet incorporated itself again in his 
heirs. After the de.ith of Hiisayn, they eho.se for their Imam 
Muhammad b. al-Hanafiya, and at his decease his son, Abu 
Hashim, from W'hom Muhammad b. ‘All, the grandson of ‘Abdal- 
l.ih b. ‘Abbas, who resided .at Homaima in the soutb-easl of Syria, 
obtained the secr(*ts of the party and took the lead. This 
Muhammad, the father of (hi* (wo first Alibasid caliphs, was .a 
man of unusual ability and great ambition. He clireited his 
energies primarily to Kiiurasan. I'he missionaries W'cre charged 
w'ith tilt* (ask of undermining the authority of the Umayyads, by 
draw'ing attention to all the injustices that look place under their 
reign, and to all the luxury and wanlonness of the court, as con¬ 
trasted with the mis(*ry of m.iny of (htdr suljjects, (lod would 
not suffer it any longer. As soon as the time was rijic* Ht* would 
send a saviour out of the House of the Prophet, the Mahdi, who 
would restore Islam lo its original purity. The missionaries had 
gre.at success, esiiecially among the non-Ar.abic inhabitants of 
Khuras.in and Transoxiana. 

When Muhammad b. ‘All died, his son Ibriihiin, the Imam, 
took his place. Ibrcihim had a conCid.ant aliout whose .’intecc'dc'nls 
OIK* f.act alone s(*ems cerl.iin, that he was a inaiila (client ) of 
Persian origin. I'his man. Aliu Muslim b>' name, wais a man of 
re.d .ability and devoted lo his master’s cause. To him, in 7,(5-746, 
(he maii.igement of affairs in Khurasan was entrusted. At first 
(he* chiefs of (he* mission W'ere by no means ])r(*pared to recognize 
Abu Muslim as the* iilenipoleiitiary of the heir of the Prophet. In 
the year 741) he judgc*d that the time for opc'n manifestation had 
arri\'(*d. His partisans w-ere ordered to assemble from all sides 
on a fixed day at SIqadanj in the province of Merv. Then, on 
juni* 15, 747, the first, solemn meeting took jilace ;ind the black 
(lags were unfolded. By the end of the year Aim Muslim, whom 
the majcirity believed to lielong himself to the family of the 
Projihc't, was the acknowledged head of a, strong army. Mean¬ 
time. Nasr had moved from Nishapur to Merv, and here the 
two vVrabic armi(*s confronted each other. Thc*n, at last, thc2 
true* significance of Abu Muslim's work wans rc*i ogtiized. Nasr 
warned the Arabs against thrir common enemy, “who jirc-aelies 
.1 rrligion that does not iomc from the Ikivoy of Hod, and whose 
chief aim i.s the extirpation of the Arabs." In vain he liad en¬ 
treated Marwan to send him troops before; it sliould be too late. 
When at last it was possible to them to fulfil his wish, it wais, in 
fact, too late. But Abu Muslim made himself master of Merv, 
in Dec. 747. Nasr escaped only by a headlong flight to Ni.shapur. 
This was the (;nd of the Arabic dominion in the East. 

As snon as Abb Muslim had consolidatc*d his authority, he sent 
his chief general, Oalitaba, against Nishapur. Na.sr could not 
further n*sist. He reached Sawa in the vicinity of llamadan, 
where he died cjuite exhausted, at the age of 85 yc‘.irs. Rayy and 
llamadan were taken wdlliout sj-rious dilhculty. In June 749 
Nihaw'and surrendered, and thereby the way to ‘Iraq lay open 
to QalUaba. Qahtaha himself [icrished in the combat, but his son 
Hasan entered Kufa without any resistance on Sept. 2, 749. 

Marwan had at last discovered who was the real chief of the 
movement in Khurasan, and had seized upon Ibrahim the Imam 
and imprisoned him at Harran, There he died, probably from 
the plague, though Marwan was accused of having killed him. 
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The other Abbasids arrived at Kufa in the latter half of Sept. 749, 
where in the meantime the head of the propaganda, Abu Salama, 
had previously undertaken the government. This Abu Salama 
seems to have had scruples against recognizing Abu’l-‘Abbas as the 
successor of his brother Ibriihim, and to have expected that the 
Mahdi, whom he looked for from Medina, would not be slow 
in making his appearance, little thinking that an Abbasid would 
present himself as such. But Abu Jahrn, on the instructions of 
Abu Muslim, declared to the chief otTiccrs of the Khurasanian 
army that the Mahdi was in their midst, and brought them to 
Abu’l-'Abbas, to whom they swore allegiance. Abu Salama also 
was constrained to take the oath. On Nov. 28, 749, Abu’l-'Abbas 
was solemnly proclaimed caliph in the principal mosque of Kufa. 
The trick had been carried out admirably. On the point of gather¬ 
ing the ripe fruit, the Alids were suddenly pushed aside, and the 
fruit was snatched away by the Abba.sids. The latter gained the 
throne and they took good care never to be deprived of it. 

'Fhe advancing Abbasid army completely defeated Marwan near 
the Greater Zab, an atHuent of the Tigris, in a battle w'hich lasted 
II days. Marwan retreated to Ilarran, thence to Damascus, and 
finally to Egypt, where he fell in a last struggle (Aug. 750). His 
head was cut off and sent to Kufa. In Syria, the Umayyads were 
persecuted with the utmost rigour. Even their graves were 
violated, and the bodies crucified and destroyed. Only a few 
Umayyads esca^ied the massacre. A grandson of Hisham, ‘Abdar- 
rahnian, reached Africa and founded in Spain the Umayyad 
dynasty of Gordova. 

With the dynasty of the Imiayyads the hegemony pas.ses finally 
from Syria to ‘Iraq. At the same time the supremacy of the Arabs 
came to an end. Thenceforth it is not the contingents of the 
Arabic tribes which compose the army, and on whom the Govern¬ 
ment depends; the new dynasty relies on a standing army, con¬ 
sisting for the greater part of non-Arabic soldier'- The barrier that 
seiiarated the Arabs from the conciuered nations begins to crumble 
away. Only the Arabic religion, the Arabic language, and the 
Araliic civilization maintain themselves, and spread more and more 
over the whole cmjiire. 

C—THE ABBASID CALIPHS 

Wc now enter upon the history of the new dynasty, under 
Vv^hich the power of Islam reaclit'd its highest jioint. 

1. AbuT-‘Abbas inaugurated his Galii>hate by a harangue to 
the people of Kufa, in which he announced the era of concord and 
happiness which was to begin now' that the House of the Prophet 
had been restored to its right. He assert cal that the Abbasids were 
the real heirs of the Proiihet, as the descendants of his oldc'st 
uncle ‘Abbas. He did not, however, trust the Kufians. He resided 
outside the town W'ith the Khurasanian troops, and with them 
went first to Plira, then to Hashimiya, which he caused to be built 
in the neighbourhood of Anbar. 

The ruin of the Umayyad empire and the rise of the new dy¬ 
nasty did not take place without mighty convulsions. In Bathan- 
lya and the Hauran, in the north of Syria, in Mesopotamia and 
‘Iraq Khurasan insurrections had to be ])ul down with fire and 
sword. The new caliyih then distributed the jirovinces among the 
Jirincipal members of his family and his generals. Africa and 
Spain are omitted from this catalogue, because the Abbasids 
never gained any real fooling in Spain, while Africa remained, 
at least in the first years, in only nominal subjection to the new 
dynasty. In 754 Abu Muslim came to ‘Iraq to visit Abu’l-'Abbas 
and was received with great honour. 

Abu’b*Abbas died on June 5, 754. lie seems to have been a man 
of limited capacity, and had very little share in the achievements 
accomplished in his name. In the few cases w'here he had to de¬ 
cide, he acted under the influence of his brother Abu Ja‘far. 

2. Reign of Mansur.—Abu’l-‘Abbas had designated as his suc¬ 
cessors first Abu Ja‘far, surnarned al-Man.sur (the victorious), and 
after him his cousin ‘Isa b. Musa. 

The first care of Mansur was now to gel rid of the powerful 
Abu Muslim. On pretence of conferring with him on important 
business of state, Mansur induced him to come to Madain 
(Ctesiphon), and in the most perfidious manner caused him to be 


murdered by his guards. 

About the same time Africa and Spain escaped from the domin¬ 
ion of the eastern Caliphate; the former for a season, the latter 
permanently. But in the year 761 Muhammad b. Ash'ath. the ;\b- 
liasid general, entered Kairawan and regained possession of Africa 
in the name of the eastern caliph. Urum the year 800, it must be 
added, Africa only nominally belonged to the Abbasids; for, under 
the reign of Harun al-Rashid, Ibrahim b. aUAghlab. who was in¬ 
vested with the government of Africa, founded in that province a 
distinct dynasty, that of the Aghlabites. 

At the same time as the revolt in Africa, the independent 
Caliphate of the we.stern Umayyads was founded in Spain by one 
of the last survivors of the Umayyads, ‘Abd.irrahman b. Mu‘awi- 
yah, grandson of the caliph Hisham. (M r Scain ; IlistDry.) 

While Mansur was thus losing Africa and S])ain, he was trying 
to redeem the losses which the Byzantines had indicted on the 
empire on the northern frontier. But from 75S till 76.5 Mansur 
was so occupied with his owm affairs that he could not think of 
further raids. 

In 758 (others say in 753 or 754) a body of boo sec taries, called 
thc^ Rawandls, went to Hashimiya. the residence of the caliph, 
and began to pay him divine honours. These fanatics, having later 
risen in revolt, were hunted down and massacred to the last man, 
and thereby the ties that bound the* Abbasids to the ullra-Shi‘ites 
were severed. From that time forward the Abbasid caliphs became 
the maintainors of orthodox Islam, just as (he Umayyads had 
been. 

A much greater danger now threatened Maii.sur. In the last 
days of the Umayyads. the? Shi'iles had chosen as caliph. Muhtim- 
tnad b. ‘Abdallah b. Hasan, whom they called the* Mahdi, and 
Mansur had been among those who pledged themselves to him 
by oath. Not unnaturally, the Alids in Medina were indignant 
at being supplanted by the Abbasids, and Mansur’s chief concern 
was to get Muhammad into his |)owcr. In 73S Mansfir. informed 
that a revolt w.as in jirejiaration, came himself to Medina and 
ordcrc'd ‘.Xbdallfdi to tcdl him where his sons wc-re. As he could not 
or would not tell, he together with all his brothers and some olhc'r 
rc-lalivc's wc‘re seized and transported to ‘lrac( where ‘Abdallah and 
his brother ‘All were bidieadc'd and the' ollic'rs iini)risoned Nol- 
withst.inding all (hc'sc* [irecaulions, a vast conspirac \’ was formed. 
In 762 Muhammad took Medina and bad hiiii'-elf proclaimed 
caliph, but was defeatc'd and slain. In the me.nnvhile Ibrrdiim 
h.id not. otdy gained possession of Basra, Ahwa/ and bars, but had 
even occupic'd Wiisit. The' c-mpire of tlie Abbasids w.•l.^ in grc'at 
jc'oiiardy. Had Ibrahim marched at oncc' against Kula bt' rniglit 
have crushed Mansur, but he Ic't slip (he oiiport nnil>'. .A terrible; 
conllict took place at Ba-Kh.amra, qSm. from Euf.i. ami Ibrahim 
w.as finally defeated. His hc'ad was c ut off and brotight to M.m.sur. 

M.ansur could now' give his mind to the- founding cif the new 
capil.al- He m;ide choice of the .admiraiiie site* of the old m.irkc't- 
town of Baghdad on the western b.ank of the d'igri'^. .Strictly it was 
a huge citadel, in the centre of w'hich was the ]).ii.i( e of llie calijih 
and (he grc'at mos(|ue. But around (his nucleus Iheic soon grc'W 
up tlic' great metroijolis which w’as to be the centre of ibr ( iviiized 
world as long as the CAaliidiatc- basted The' l)uilding basted three 
years and was completed in (he year 766. 

‘isa 1 ). Mu.sa had bec-n designated, as w'c- have* seen, b}’ /Mm’l- 
‘Abbas as successor to Man.‘;>ur, 'I’he latter htiving v.ainlc tried to 
compel ‘Lsa to renounce his right of succession, in favour ol .Man¬ 
sur's son. Muhammad al-Mahdi, )>roc]uced f.ilse witnesse- who 
swore that be had done so. Howc-ver unwillingly, 'Ua w,i - (dcliged 
at last to yield. One of the false witnc-ssc's w.as, it i-. ,i,->erted. 
Khalid b. Barmak, the head of that celebr.ated familv, tlie Ibarme- 
c idc's ((j.v.), W'ho played so iniy)()rtant a, part in the reign of 
Hariin al-Ra.shid. This Khalid, wlio wa.^ de.-c ended from an old 
s.icerdotal family in Balkh, and h.id been one of the trusty sup- 
jjorters of Abu Muslim, Man.sQr aiipointed as minister of tm.ince. 

In 775 Mansur died after having reigneci for .m’ yeais. He was 
a man of rare energy and strength of mind His ambition was 
boundless and no means, however perfidious, was despised by him. 
Hut he was a great statesman and knew how to choose able officers 
for all places. 
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s Reign of Mahdi. —As soon as Mansur was dead, Rahi‘, his 
client and chamberlain, induced all the princes and generals who 
accompanied the caliph, to take the oath of allegiance to his son 
Muhammad al-Mahdi, who was then at Jlaghdad. In i6i, Mahdi 
was menaced by a dangerous revolt, led by a sectary, known gen¬ 
erally as Muc}anna‘ or “the veiled one,” because he always 
appeared in public wearing a mask. He took u[j his abode in the 
Transoxianian provim c of Kish afid Nakhshab, where he gathered 
around him a great number of .adhen'nts. After some successes, 
(he pretender was ultimately cornered at the castle of Sanarn near 
Kish, and took poison together with all the members of his family. 
His head was cut oh and sent to Mahdi. 

During the reign of Mansur the annual raids against the Byzan- 
tinc-s had taken place almost without intermission, but the only 
feat of imi)ort.'iiu(' had been the' conf|uest of Laodicea, called ‘‘the 
burnt” (rj KaTaKtHavutvn) by Ma'yul b. Vahya in the* year 770. 
At first (he armies of Mahdi were not successful. The Greeks 
even conciuered Marash (Germanicia) and annihilated the Muslim 
army sent from Dabicj. In 778, however, Hasan b. Qahtaba made 
a victorious raid as far as Adhriiliya (Dorylaeum); it was on his 
proposition th.it Mahdi resolved on liuilding the frontier town 
called Hadath (Adata), which became an outpost. In 77(> the 
(alijih clecided on leading his army in ])er.son. Traversing Meso- 
{)otamia and Syria, he c.'nlered (.'ilicia, and established himself on 
the banks of the Jihan (I'y^^'nius). Thence he despatched an ex- 
[)editionary force, nominally under the command of Harun, but 
in reality under that of his lulor, (he Barmecide Yahya h. Khalid. 
Harun (a])tiired the fortress Samalu after a siege of 3H days. In 
conse(|UC“iice of this feat, M.ihdi made Harun governor of the 
whole westc'rn ixirl Ihe empire, iiuluding Azerbaijan and Ar¬ 
menia. 'Two years lab'r war broke out afresh ludwc'en the. Muslims 
and the Greeks. The Muslims invaded Cilicia under (he ordc'rs 
of ‘Alidalkabir who, being afraid of (encountering the enemy, re¬ 
tired witli his troops. Irritated liy tliis failure, the calij^h in 781 
sent Harun, accompanied by his chami)ertain Ral»i‘, wdth an army 
of nearly 100,000 men, with orders to carry the war to the very 
gates of Constanlinoiile, Harun marched again.sl Nicorm*dia, where 
he vancjuished the domesticus, the chief commander of the Greek 
forces, and pitch(‘d his camp on the shores of the Bosporus. The 
regc'nt, Irene, sued for peace, and obtained a truce for three years, 
but only on the humiliating terms of paying an annual tribute of 
90,000 denarii, and sup[)iying the Muslims w'ith guides and markets 
on their way home. This brilliant success so increased Mahdi’s 
affection for Harun (hat he apjioinled him successor-designate 
after Mu.sa and named him al-Rnshhl (“the follower of the right 
cause”). 'I'hree years later, he ciical suddenly, at the age of only 4,^. 

The rc'ign of Mahdi was a time of great pro.sperity. Much was 
done* for the organization of the huge emj)ire; agriculture and 
commerce nourished; the rt'venues were increasing, whilst the- 
peo[>lc fared well. 7 'lu; power of (he State was acknowledged even 
it\ the Far East; the emiieror of C'hina, the king of 'I'ibet, and 
many Indian princes concluded treaties with the caliph, lie W'as 
an ardent champion of the orthociex faith, and persecuted merci- 
iessly the Manichaeans and all kinds of freethinkers. 

4. Reign of Hadf. —-Gn the death of Mahdi. Harun, following 
the advice of ^^■dlya b. Khalid, sent the in.signia of the Caliphate, 
with Ic'tters of condolence and congr.jlulation, to Musa and 
brought the army which had accompanied Mahdi {teacefully hack 
from Media to Baghdad. Musa returned in all haste to (he 
capital, and assumed the title of al-Hddi (“he who directs”). 

Hadi, who had never hc'en able to forget that he had narrowly 
esca{)ed being supplanted by his brother, formed a plan for ex¬ 
cluding him from (he Caliphate and transmitting the succession 
to hke own son Ja far, To this he obtained the assent of his min¬ 
isters and the principal chiefs of his army, with the exception of 
Yahya b. Klialid. Harun’s former tutor, who showed such fumnes.s 
and boldness (hat Hadi cast him into prison and resolved on his 
death Scjme historians say that he had already given orders for 
his execution, when he himself was killed (Sept. 14. 7S6) by his 
mothc'i Khaizuran, who had systematically and successfully in¬ 
trigued against him with the object of gaining the real power for 
herself. 


Reign of Harun al*Rashid. —Harun ascended the throne 
without opposition. His first act was to choose as prime minister 
his former tutor, the faithful Yahya b. Kh^id, and to confide im¬ 
portant posts to the two sons of Yahya, Facll and Ja'far, of whom 
the former was his own foster-brother, the latter his intimate 
friend. Loaded with all the burdens of government, Yahya 
brought the most distinguished abilities to the exercise of his 
oflice. He put the frontiers in a good state of defence; he filled the 
fmblic: Treasury, and carried (he splendour of the throne tcj the 
highest point. His sons, especially Facll, were worthy of their 
father. 

Although the administration of Ha run's Slates was cc;)mmitled 
to skilful hands, yet the first years of his long reign were not 
free from troubles. Towards the year 7c).^ a man of the house 
of ‘All, named Yahya b. ‘Abdallah, another brother of Muhammad 
and Ibrahim, publicly claimed the Caliphate, but he was induced 
to submit by a {iromFe of safety and a brilliant position at the 
court of Baghdad. At the end of some months, however, he was 
calumniously accused of consyhracy, and the caliph, seizing the 
opportunity of ridding himself of a pos.siblc rival, threw him 
into prison, where he died, according to the majority of the his¬ 
torians, of starvation. Others say that Ja'far b. Yahya b. Khalid, 
to whose care he had been entrusted, suffered him to escay)c, and 
that this was the real cause of Harun’s anger against the Barme¬ 
cides ((/.V.). Dreading fresh insurrections of the Alicls, Harun 
secured the jierson of another descendant of ‘All, Musa b. ja'far, 
surnamed al-Kazim, who enjoyed great consideration at Medina, 
and had already been arrested and released again by Mahdi, 'I'he 
unfortunate man was brought by the caliph himself to Baghdad 
and (here died, apparently by poison. 

Meanwhile Harun did not forget the hereditary enemy of Islam. 
Almost every year successful raids were made into A.sia Minor, 
in the year 71)7 under the command of rhe caliiih himself, so 
that Irene was compelled to sue; for yieace. Even in the midst of 
the cares of war. Harun was assiduous in his religious duties, and 
f(‘w years passed without his making the ijilgriniagc. 

It w.is in the beginning of the following year, at the very 
moment when (he Barmeddes thought theii' [losition most secure, 
that Harun brought sudden ruin u])on them. 'Vhe causes of their 
disgrace have been differently slated by the annalists, (.S'cc Bak- 
MKciDES.) The principal cau.se afipc^rs to have been that they 
ahusecl the sovereign power whicii they exercised. Not a few 
were jealous of their greatness and sought for opportunities of 
instilling distrust against them into the mind of Harun, and of 
making him feel that he was caliph only in name. The secret 
dis.safisfadiem thus aroused was increased, according to some 
apparently well-informed authorities, by the releasing of the 
Alid Yahya b. ‘Abdallah, already mentioned, ('inally Harun re¬ 
solved on their destruction, and Ja'far b. Yahya was arrested and 
beheaded. The following day, his father 'S'ahya, his brother l''acll, 
and all the other Barmecides were arrested and imiirisoned; all 
their property was confiscated. The only Barmecide who re¬ 
mained unmolested with his family was Muhammad the brother 
of ^^^hya, who had been the chamberlain of the caliph till 795, 
when Fadl b. Rabi‘ got his place. This latter had henceforward 
the greatest influeme at court. 

In the same year hostilities broke out again with the Greeks, 
and the ntrw emperor. Nicephorus, was so completely beaten that 
he was compelled to submit to very harsh conditions. 

The disturbances in Khurasan were caused by the malversa¬ 
tions of the governor of that province, ‘AH b. Tsa b. Mahan. The 
caliph went in person to Merv, in order to judge of the reality 
of the complaints which had reached him, hut confirmed ‘Ali in 
his post, and, after having received the chiefs of Tabaristan who 
came to tender their submission, returned through Baghdad to 
Rakka on the Euphrates, which city was his habitual residence. 
In the following year Rafi‘ b. Layth, a grandson of Na.sr b. Sayyar, 
raised the standard of revolt in Samarkand. The caliph’s hope 
that Rafi‘ would submit on condition of receiving a free pardon 
was not fulfilled, and he resolved to set out himself to Khuras;in, 
taking with him his second son Ma’mun. On the journey he was 
attacked by an internal malady, from which he died, ten months 
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after his departure from Baghdad in March 809, just on his 
arrival at the city of Tus. Harun was only 45 years of age. As 
long as the Barmecides were in oftice, he acted only on their 
direction. After their disgrace he was led into many impolitic 
actions by his violent and often cruel propensities. But the em¬ 
pire was, especially in the earlier part of his reign, in a very 
prosperous state, and was respected widely by foreign Powers. 
Embassies passed between Charlemagne and Harun in the years 
7Q7 and 801, by which the former obtained facilities for the 
pilgrims to the Holy Land, the latter probabl}'^ concessions for the 
trade on the Mediterranean ports. 

Under the reign of Harun, Ibrahim b. al-Aghlab, the governor 
of Africa, succeeded in making him.self independent of the Cen¬ 
tral Government, on condition of paying a fixed annual tribute to 
his suzerain the caliph. This was, if we do not take Spain into 
account, the first instance of dismemberment, later to be followed 
by many others. 

6. Reign of Amin.—On the death of Harun his minister, 
Fadl b. Rabi‘, with the view of gaining the new caliph’s con¬ 
fidence, hastened to call together all the troops of the late caliph 
and to lead them back to Baghdad, in order to place them in the 
hands of the new sovereign, Amin, War soon broke out between 
the two brothers, and their respective armies met under the 
walls of Rayy (May 811), where Ma’mun’s general Tahir gained 
a brilliant victory. Ma’mun now no longer hesitated to take 
the title of caliph. 

Tahir continued his victorious march and one after the other 
the provinces fell away from Amin, and he soon found himself in 
possession of Baghdad alone. The city, though blockaded on 
every side, made a desperate defence for nearly two years. Ulti¬ 
mately the eastern part of the city fell into the hands of Tahir, 
and Amin, de.serted by his followers, was compelled to surrender 
and was put to death. His head was .sent to Ma’mun (Sept. 813). 
Amin was only 28 years old. As a ruler he was wholly incom¬ 
petent, and the five years of his reign were disastrous to the 
empire, and in iiarticular to Baghdad, which never entirely re¬ 
covered its old splendour. 

7. Reign of Ma’mun.—On the day following the death of 
Amin, Tahir caused Ma’rnun to be proclaimed at Baghdad, and 
promised in his name a general amnesty. The accession of this 
prince appeared likely to re.store to the empire the order ikm essury 
for its prosperity. It was not so, however. The reign of Ma’rnun 
had a very stormy beginning; he was in no haste to remove to 
Baghdad, but continued to reside at Merv. The Alids seized on 
his elevation as a i)relext for fre.sh revolts, and Mecca, Medina 
and Yemen fell into their hands, and several cities of ‘Iraq were 
occupied by rebels, but at last the tide of disaster was checked. 
The troops of the Alids were everyw’here driven back, and the 
W'hole of ‘Iraq fell again into the hands of the Abbasids, and peace 
seemed within reach. This, however, was by no means the case. 
The disorder of civil w'ar had caused a multitude of robbers and 
vagabonds to emerge from the purlieus of Baghdad. These ruffians 
proceeded to treat the capital as a conquered city, and it became 
necessary for all good citizens to organize themselves into a 
regular militia. 

Meanwhile, at Merv, Ma’mun was adopting a decision which 
fell like a thunderbolt on the Abba.sids. In 817 under pretence 
of putting an end to the continual revolts of the partisans of ‘AH, 
h<* publicly designated as his successor in the Caliphate ‘AH ar- 
Rida, a son of that Musa al-Kazim who perished in the prison of 
Mahdi. The people of Baghdad refused to take the oath to ‘.\li 
b. Musa, declared Ma’mun depo.sed, and elected his uncle, Ibrahim, 
son of Mahdi, to the Caliphate. Ma’mun was much incensed 
and wrote that he was coming to Baghdad in a short time. From* 
that moment the pseudo-caliph Ibrahim found himself deserted, 
and was obliged to seek safety in concealment. His precarious 
reign had, how-ever, lasted nearly two years. Having taken all 
precautions, Ma’mun now made his solemn entry into Baghdad 
in Aug. 819. 

When welcoming Tahir, Ma’mun bade him ask for any reward 
he might de.sire, Tfihir, fearing lest the caliph, not being able to 
endure the sight of the murderer of his brother, should change 


his mind towards him, contrived to get himself appointed governor 
of Khurasan. Like most of the great Muslim generals, Tahir, it 
is said, had conceived the project of creating an independent king¬ 
dom for himself. His death (a.d. S22). prevented its realization; 
but as his descendants succeeded him one after the other in the 
post of governor, he may be said in reality to have founded a 
dynasty in Khurasan. 

The pseudo-caliph, Ibrahim was eventually arrested, but 
Ma’mun generously pardoned him. 

Tranquillity being now everywhere re-established, Ma’mun gave 
himself uj) to science and literature. He caused works on mathe¬ 
matics, astronomy, medicine and philosophy to be translated from 
the Greek, and founded in Baghdad a kind of academy, called 
the “House of Science,” with a library and an observatory. 
Ma’mun interested himself, loo, in questions of religious dogma. 
He had embraced the Mu'tazilitc doctrine about free will and 
predestination, and in 827 he published an edict by which the 
Mu'tazilite doctrine was declared to be the religion of the State, 
the orthodox faith condemned as heretical. At the same time he 
ordered all his subjects to honour ‘All as the l)est creature of 
God after the Prophet, and forbade the praise of Mu'awdyah. 
In 833 a new edict appeared by which all judges and doi tors were 
summoned to renounce the error of the uncreated word of God. 
In the reign of Mutawakkil the orthodox faith was restored, never 
to be as.saihd again. 

In .spite of these manifold activities Ma’mun did not forget the 
hereditary enemy of Islam. In the years 830, S31 and 832 he 
made expeditions into Asia Minor with such success that Theoph- 
ilus, the Greek emperor, sued for peace, which Ma’mun haugh¬ 
tily refused to grant. Accordingly, he decided on marching in the 
following year against Amorium, and thence to Constantinople 
itself. He set out for Asia Minor to put hirns('lf at the head of 
the army, but died of a fever brought on by bathing in the chill 
river, Pedendon, 40m. from Tarsus, in Aug, 833, at the age of 
forty-eight. 

M.i’niun was a man of rare qualities, and one of the best rulers 
of the whole dynasty after Mansur. By him the ascendancy of 
the Persian elenumt over the Arabian was (ompItMed. Moreover, 
he began to attract young Turkish noblemen to his court, an 
exam|)le which was followed on a niuch larger scale by his succes¬ 
sor and led to the .supremacy of the Turks at a later period 

8. Reign of MuTasim.—Abu Ishacj al-Mu'lasim had for a 
long time been preparing him.self for the su(c<“ssion. Every year 
he had bought Turkish slaves, and had with him in the last ex¬ 
pedition of Ma’mun a bodyguard of 3,000. Backed by this force 
he seems to have persuaded the ailing caliph to designate him 
as his successor. He made his public entry into Baghdad on 
Sejit. 20. 833. 

Mirtasiin wanted officers for his bodyguard. ImmiHiiately after 
his coming to Baghdad, he bought all the d’urkish slacc's living 
there who had distinguished themselves. But the ex( esses ot his 
Turkish soldiery so stirred ui> the anger of the inhabit anis of 
Baghdad, that he resolved to move the capital, and having bought 
in 8,^.4 lerrilorit^s at Samarra, a small i>lace situated a few leagues 
above Baghdad, he eslabli.shed himself thert? in S^fi. This re.-olu- 
tion of Mu’ta.sirn was destined to jirove fatal to his dynasty; for 
it fdaceij the tali|)hs at the mercy of their praeti)rians In tact, 
from the time of his son, Wathiq, the Caliphate beianie the play¬ 
thing ol the Turkish guard, and its decline was continuous 

MiPta.sim was faced with the ditficult task of supinessing the 
revolt of Babak al-Khurrami in Azarbai jan. 'J'he Kliurranii were 
not really Mu.slims, hut Persian Mazdaejites, or ( oinnuniists Their 
object was to abolish Islam and to restore “the white religion.” 
During the civil war their jiow'cr was steadilv iin rcasing, and 
si>reacl not only over Azarbaijan, but also over Media (jab.il) 
and Khurasan. The numerous efforts of Ma’mun to put them 
down had been all in vain, and they w'ere now in aJliaiue with 
the Byzantine emperor, 'rherefore, in the year 835, Mudasim 
in.ole Afshin, a Turkish prince, governor of Media, with orders 
to lake the lead of the war against Babak AftcT three years’ 
fighting, Babak w;^^ taken prisoner, carried to Samarra, and put 
to death. 
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In the hope of creatint^ a diversion in liabak’s favour, Theoph- 
ilus in S37 fell u[)<)n and laid waste the frontier town of Zibatra. 
There and in several other places he look a p;reat number of 
prisoners, whom he mutilated. The news arrived just after that 
of the capture of Ibihak, and MuHasim swore to take exemplary 
verifteancc. llc' assembled a formidable army, iienetrated into 
Asia Minor, and took the city of Amurium, where he gained rich 
idunder. 

Mu'ta.sim had just returned to Samarra when a serious revolt 
broke out in Tabaristan, which was sup{>ressed with great difli- 
cully. Mu‘ta,sim died a year later, in Jan. 842. 

c). Reign of Wathiq. —Mis son Wathiep who suc'cccdcd, though 
not in the least to be compared with Ma'mun, had yet in common 
with him a thirst for knuwleclKc- and an intolerant adherence to 
the doctrine of the created (Jur’an. He carried his zeal to such 
a point that, on the occasion of an exchange of Greek against 
Muslim prisoners in 8.^5, he* refused to receive those Muslim 
captives who would not declare their belief that the Qur'an was 
created. 'I'he only other event of importance in the reign of 
Wathicj was a rising of the Arabian tribes in the environs of 
Medina, which the 'I'urkish general, Hogha, with dilhculty re¬ 
pressed. When he reached Samarra with his prisoners, Wathici 
had just died (Aug. 'I'hal the predominance of the jiraeto* 

rians was alrc'ady established is clear from th<* fact that Wathic] 
gave (0 two Turkish generals, Ashnas and llakh respectively, the 
titular but lucrative suiireme government of all the western and 
all the eastern provinces. In his clays the seddiery at Samarra 
was increased by a large division of Africrans (Maghribis). 

10. Reign of Mutawakkil.—Wathici wais succeeded by his 
brothc'r Ja'far, who at his installation adopted the name of al- 
Mufa’nukkil 'aUi’llah ("he who trusts in God’’). 

One of the first acts of Mutawakkil was the relea.se of all tho.se 
who had been imprisoned for refusing to admit the dogma of 
the created Qur'an, which was declared heresy; therewith began 
a persecution of all the adherents of that doctrine and other 
Mu’tazilite tc'iiets. Orthodoxy triuniphc'cl, never again to lose its 
place as the* State religion. Hand in hand with ihc'sc* reactionary 
mi'asure.s came two othc'rs, one against jews and Christians, one 
against the Shi’ites. Mutawakkil, in 850, formulalc'cl an edict by 
which Ihc'se sectaries were conijcelled to wear a di.^linctive dress 
and to distinguish their houses by a ligure of the devil nailed to 
the door, exc biding them at (he same lime from all public employ¬ 
ments. and forbidding them to .send (heir children to Muslim 
schools. He showed his hatrc*cl for the Shi'ites by cau.sing the 
mausoleum erected over the* tomb of Husayn at Karbala, together 
with all the buildings surrounding it, to be levelled to the ground 
and (he site to be ploughed up, and by forbidding anyone to 
visit the spot. 

Jn the year 8,^8-841) a revolt broke out in Azerbaijan and an¬ 
other, in 851-S52, in Armenia. The annual raids of Muslims and 
Greeks in the border districts of Asia Minor W’erc attended with 
nll-ernate successes, though on the whole the Greeks had the 
iijcper hand. In 856 (hey penetmted a.s far as Amid (Diyarbakr), 
and rc'turned with 10,000 jirisoners. But in the year 859 the 
Greeks suffered a heavy defeat with losses of men and cattle, the 
emjieror. Michael, himself was in danger, whilst the lleet of the 
Muslims captured and sackc'cl Amalia. This w'as followed by a 
truce and an exc hange of jerisoners in the following year. 

In 855 a revolt broke out in Homs (Emesa), w'here the harsh 
conditi6ns imposed by the caliph on the Christians and Jews had 
caused great cliscontc'iU. It was repres.scal aftc'r a \ igorous resist¬ 
ance. A great many leading men were Hogged to death, all 
churches and .synagogues were destroyed and all the Christians 
banished, 

Abe'eut this time Sijistan liberated itself from the supremacy 
of the Tahiricis. Ya'ciub b. Layth al-Saffiir proclaimed himself 
amir of that province in the year 8O0, and was soon after con¬ 
firmed in (his dignity by the caliph. 

In 85,8 Mutawakkil, hoping to escape from (he arrogant patron- j 
age of the I'urkish guard, contrived to enrol in his service nearly ■ 
12,000 men, for the greater part Arabs, in order to crush the : 
Turks. The day had been fixed on which Muntasir, Wasif and 


several other Turkish generals were to be assassinated. But Wasif 
and Muntasir had been informed, and resolved to anticipate him. 
In the night before Dec. 10, 861, Mutawakkil was murdered. 

11. Reign of Muntasir. —On the very night of his father’s 
assassination Muntasir had himself proclaimed caliph. He was 
a man of very feeble character, and a mere puppet in the hands 
of his vizier and the Turkish generals. He died six months after, 
by poison, it is said. 

12. Reign of MustaTn. —The Turkish soldiery, now the chief 
power in the State, chose in succession to Muntasir, his cousin, 
Ahmad, who took the title of al-Musta‘ln billdJi (“he who looks 
for help to God”). In the reign of this feeble prince the Gn'eks 
inflicted serious lo.sses on the Muslims in Asia Minor. In 865 
the caliph’s brother, Mu‘tazz. was proclaimed caliph at Samarra. 
A terrible war ensued; Musta‘In was obliged to abdicate, and w'as 
killed in the following year. 

In 864 a descendant of ‘Ali, named Hasan b. Zayd, gained pos¬ 
session of Tabaristan and occupied the great city of Rayy near 
Teheran. A year later the province was reconciuorcd by the 
'I'ahirid*governor of Khurasan, so (hat Hasan was obliged to re¬ 
treat for refuge to the land of the Dailam. But he returned soon, 
and after many reverses ruled over Tabaristan and Jurjan for 
many years. 

13. Reign of Mu‘tazz. —Mu‘tazz. proclaimed caliph at Bagh¬ 
dad in Jan. 866, dcvot(*d himself to the object of freeing himself 
from the omni{K)lent Turkish generals, e.s})ccially Wasif and 
Bogha, who had opiKcsed his election. But such a task demanded 
an ability and energy wEich he did not ]')ossess. He was obliged 
to grant them amnesty and to recall them to Samarra. But a 
more difficult problem was the payment of the Turkish, Persian 
and African guards, which was said to ha\’e amounted in A.H. 
252 to 200,000,000 dirhems (about /.6,500,000), or apparently 
twice the revema* deriva-d from the land-t;ix. As thi* provincial 
revenues annually decreased, it became impossibh* to pay this sum. 
Ujiori a further demand, Mu’tazz, having failed to procure the 
money, was seized upon and tortured, and died of starvation in 
prison (July 868). 

The dismemberment of the empire continued fast in these ye.irs, 
and (he caliph was compelled to recognize the virtual independ¬ 
ence of the governors Va'ciub the Saffarid (sre Saffartds and 
Persia, History, § B) in Sistan, and Ahmad b. Tulun in Egypt. 

14. Reign of Muhtadl. —Immediately after the .seizure of 
Mu'tazz, the Turks proclaimed as caliph one of the sons of 
Wathiq with the title of al-Miilitadi hilldli (“the guided by God"), 
who, however, refu.scd to occupy the throne until his predecessor 
had solemnly abdicated. Muhtadi, who was a man of noble and 
generous sjiirit and had no lack of energy, began by applying the 
precarious measure of power which was left him to the reform of 
the court. He dcvotecl himself to the administration of justice, 
and gave public audiences to the jieople for the redress of their 
griei anccs, and endeavoured to break the supremacy of the I'urks 
and other mercenaries. But Muhtadi came too late, and the 
Turks did not leave him time to finish his work. The soldiery 
he had gained over for himself were not strong enough. Muhtadi 
was overwhelmed and killed by the Turks (June 870). 

15. Reign of MuTamid. —A son of Mutawakkil was brought 
out of prison to succeed his cousin, and reigned for 23 years under 
(he name of al-MiCtam-id-'alaUdJi (“he whose support is God"). 
During his reign the Tahiricis were crushed in 873 by Ya'qub the 
Sattarid. whose shor'-lived empire in goo passed into the; hands 
of the Samanids, who had been gocernors of Transoxiana from 
the time of Ma'mun, and after the* fall of the 'J'ahirids, had been 
confirmed in this otfice by the caliph. After goo they were inde- 
fiiendent princes, and under their dominion these districts attained 
to high prosperity. 

Mu'tamid had also to deal w'ith a rising of the negro slaves in 
the province of Basra; it lasted from 869 to 883, and taskcnl the 
Government to its utmost. He died in Qct 892. The seat of 
(he Gali[)hale had alreadc* been restored to Baghdad. 

16. Reign of Mu‘tadid. —Mu'tadid may be called, after 
Mansur, the most able and energetic of all the Abbasid rulers. 
He took good care of the finances, reformed the administration, 
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was an excellent commander in war, and maintained order as far 
as possible. 

Almost simultaneously with the rising of the Negro slaves in 
Basra there arose in the province of Kufa the celebrated sect of 
the Carmathians (g.v.), Fatimites or lsma‘ilites. The founder 
of a Carmathian state in Bahrein, the north-eastern province of 
Arabia (actually called Lahsa) in the year 900 routed an army 
sent against him by Mu'tadid. 

Mu‘tadid died in March 902 leaving the Caliphate to his son. 

17. Reign of Muqtafi. —Muqtafi inherited his father’s intre¬ 
pidity, and seems to have had high personal cjualities, hut his 
reign of six years w-as a constant struggle against the Carma¬ 
thians. But, to avenge their defeat, they lay in w’ait for the great 
pilgrim caravan on its return from Mecca in 906 and massacred 
20,000 pilgrims, making an immense Viooty. This horrible crime 
r.'iised the w’holc Muslim world against them. 

'I’he w'ar with the Byzantines was conducted with great energy 
during the reign of Muqtafi, and the dominion of the Tulunids 
in I'igypt was overthrown. 

18. Reign of Muqtadir. —The sudden death of Muqtafi in 
Aug. 908 w'as a fatal blow to the prestige of the Calitihate, for the 
new caliph, his brother, aUMuqtadir hllldli (“the juiwerfu! through 
Cod”) was only 13 years of age when he ascended the throne, 
and allowed himself to be governed by his mother and her ladies 
and eunuchs. The 2q years of Muqtadir’s reign are a period of 
rapid decay. The most im[)ortant event in the reign was the 
foundation of the h'alimite dyna.sty, which reigned first in the 
Maghrib and then in Egypt for nearly three centuries. {See 
Fatimit! s and FioveT; History: Mofiammedan Period.) 

Far more dangerous, however, for the (ialii)hatc of Baghdad at 
the time were the Carmathians of Bahrein. In 923 they took 
and ransackf.-(i Ba.sra; in tlu* lirst month of the following year the 
great lalgrim caravan on its return from Mecca was overpowered; 
2,500 men perishtal, w'hile an even larger number were made 
prisoners and brought to Lah.sa, the residence of the Carmathian 
princes, together w'ith an immense booty. Then Kufa underwent 
the fate that had befallen Basra. 

In 920 the laravan was allowed to ]iass on payment of a large 
sum of money. 'I'he Government of Baghdad resolved to crush 
the Carmathians, but a large army was utterly defe.ited in 927 
and Baghdad was .‘^eriously threatened. Next year Mecca W'as 
taken and plun(ler(d; even the sacred Black Stone was trans¬ 
ported to Lahsa, where it remained till 950, when by lh(‘ exjiress 
order of the Imam, the h'atimilc caliph, it was restored to the 
Ka‘b:ih. Muqtadir fell in battle against a rebel commander in 
Oct. 932 at the age of 38 years. His reign, which lasted almost 
25 years, was in all re.spccts injurious to the empire. 

19. Reign of Qahir. —A brother of Muqtadir, named Qahir, 
succeeded him; he was a drunkard, and derived the money for 
his excesses from jiromiscuous tonhscation. In Ajiril 934 he was 
dethroned and blinded, and died in poverty seven years later. 

During the last years of Muqtadir and the reign of Qahir a new 
dynasty rose in the north of Persia, the BCiyids. (See Persia: 
History.) 

20. Reign of Radi. —Muqladir’s son, who wvas then pro- 
rkiimcil caliph under the name of ar-Radi billdh ("the content 
through God”), was pious and well-meaning, but inherited only the 
shadow of power. He created the otlice of Amir al-Umara, which 
nearly cones[)onds to that of Mayor of the Palace among the 
Franks, The empire was by this time practically reduced to the 
province of Baghdad; Khurasan and Transoxiana were in the 
hands of the Samanids, Pars in those of the Buyids; Kirman and 
Media were under independent sovereigns; the Ilamdanids pos¬ 
sessed Mesopotamia; the Sajids Armenia and Azerbaijan; the 
Ik.shiditcs Egypt; as wc have seen, the F'atiniites Africa, the 
Carmathians Arabia. 

21. Reign of Muttaqi. —Radi died in Dec. 940. Another son 
of Muqtadir was then proclaimed caliph under the name of 
ol-Muttaqi hilln/i ("he who guards himself by God”). At the 
tinae of his accession the Amir al-Uinara was the Turkish general, I 
Bajkam. Unfortunately Bajkam died soon after, and his death ! 
was followed by general anarchy. A certain Baridi, who had | 


carved out for himself a principality in the province of Basra, 
laid .siege to Baghdad, and Muttaqi tied to the llamdanid, i)iincc 
of Mosul, who then marched against Baghdad, and succeeded in 
repelling Baridi. In return he obtained the otlice of Amir ai- 
Umara. But the Dailamite and Turkish soldiery did not suffer 
him to keep this office longer than several months. Tuzun, a 
forrnt'r captain of Bajkam. compelled him to return to Mosul 
and took his place. Muttaqi fled again to Mosul and thence to 
Rakka. Tuzun found means to entice him to his tent, and had 
his eyes put out (Oct. 944). 

22. Reign of Mustakfi. —As succes.sor Tuzun chose d-Mus- 
takfi billdh (“he W'ho finds full sufficiency with God"), a son of 
Muktafi. This prince, still more than his jireilecessors, W'as a mere 
puppet. One of the Buyid princes marched about this time against 
Baghdad, which he entered in Dec. 945 and was acknowledged 
by the caliph as legal sovereign, under the title of sultan He 
assumed at this time the name of Mu‘izz addaula. Mustakfi was 
.soon weary of this new master, and plotted against him. At least 
Mu‘izz addaula suspected him and deprived him of his eyesight 
(Jan. 946). There were thus in Baghdad three caliphs wlio had 
been dethroned as well as blinded, namely, Qfdiir, Mutlacfi and 
Mustakfi. 

23. Reign of Mutl‘. —Mu'izz addaula’s choice fell on a son of 
Muqtadir, who took the title of d-MutV billdh (“he who obeys 
God”). The sultan, reserving to himself all the powers and reve¬ 
nues of the Caliphate, allowed the caliph merely a secretary and 
a pension of 5,000 dirhems a day. Muti‘ was comi)elled to abdi¬ 
cate in Aug. 974. 

24. Reign of Ta’i‘ —Muti‘ left the empty title of caliph to his 
son u/-7Vi’ li-amrVlldh (“the obedient to the ( oniniand of God"). 
Under ‘Atlud addaula the power of the liuyids reached its zenith. 
His enij)ire stretched from the (kaspian to the IVrsian sea. and in 
the west to the eastern frontier of Syria. I^ut after his death in 
th(“ ye.ar 983 his sons fought one against the other. In (g)o the 
youngest of them, Baha addaula, had the upper hand, and wishing 
to d(‘prive the (ali[)h Ta’i‘ of his possessions, com[)elled him to 
abdicate (a.d. ()(p ). 

25. Reign of Qadir. —1.\ grandson of Muqtadir w'as then inadt* 
caliph under the name of d-Qddir billali ("the powerful through 
God”). During this ('aliphate the liiiyid juimes were in continual 
w.ir with one another. Meanwhile events weie ])rei)ariug the tall 
of their dynasty. In 961 a Turkish general of tlu' ,S.bnanids had 
founded for him.self a principality in Ghazni, and one of liis 
successors, Mahmud, conquenal the whole of Khurasan and 
.Sijistan, with a great part of India, He then attacked the Buyids, 
and would have destroyc-d their dynasty but for his death in the 
year J030. Qadir died in Nov. 1031. 

2O. Reign of Qa'im. —He w;is succec-dc-d by his son, who at 
his accession took the title: of al-Qa'im bi-aniri' llah ("he wlio 
niaint.iins the cause of God”). During the lirst halt oi hi' long 
reign took place the developmc.mt of the ])owc'r <jf the .Seljuk 
Turks. In 1038 Tughril Beg, thc-ir chief, beat' the anii.v of the 
Ghazna\'ids and made his entry into Ni.shapur. TbeiKeforih bis 
progress was rapid. {Sec Seljt’KS. ) The situation in Baghdad 
had become .so desperate that the cali[)h called 'Fughril to his aid 
This prince entered Baghdad in Dee. 1055, and overllirew tinally 
the dynasty of the Buyids. In 1058 he received from the ciliiih 
the title of “King of the East and West"; he was sure ecaied tiy 
his nephew, All) Arslan, who died in 1072. Qa'im died two 3-ear.s 
later, April J075. 

27. Reign of Muqtadi. —In the first year of the Caliphate of 
d-Miiqtadi hPamrP llCih (“he W'ho follows (hc‘ orders ol (iod'd, 
a grandson of Qa’im, the power of the Seljuk en)])ire rcvichial its 
zenilh. All the eastern provinces, a great part of Asia Minor 
Syria with the exception of a few' towns on the shore, the main 
jiart of West Africa acknowledged the caliph of li.itthdad as the 
Imam. Yemen had been subjectc'd, and at Mecca and Medina his 
name was substituted in the: public prayers for that of the Fatimite 
caliph. But after (he death of M.ilik Shah a ionlest tf).'- the sultan¬ 
ate took place; the d.iy after his son, Baikiyaroci entered Baghdad 
in triumph (Feb. 1094 ) the caliph died suddenly, apparently by 
poison. 
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j8 . Reign of Mustazhir. — Al-Mustazhir billdh (“he who 
seeks to triumph throu^'h God”), son of Muqtadi, was only i6 
years old when he was proclaimed caliph. His reij^n is memorable 
(hiefly for the growiriK {wwer of the Assa.ssins {q.v.) and for the 
first crusade. (AVr Crusadi:s.) After the death of Ilarkiyaroq in 
Nov. 1104, his brother, Muhammad, reh,med till April ni8. His 
death was followed about four months later by that of Mustazhir. 

29. Reign of Mustarshid. — Al-Miistarshid billdh (“he who 
asks Kmidarice from (iod”), who succeeded his father in Aur. ii 18. 
flistin^mished himself by a vain attempt to re-establish the power 
of the caliph. In 114^ he was assassinated. 

40. Reign of Rashid. — Al-Rdshid billdh (“the just through 
God”) tried to follow the steps of his father. But the Seljuk 
sultan, Mas'ud took Baghdad and had Rashid deposed (Aug. 
1146). Rashid escafied, but was murdered two years later. 

41. Reign of Muqtafi. —His successor Al-Muqtaji li-amri’ 
lldh (“he who follows the orders of God"), .son of Mustazhir, had 
better success. He was real ruler not only of the district of 
Baghdad, but also of the rest of ‘Iraq, which he .subdued by force. 
Hi* died in March t rbo. Under his reign the central power of thc^ 
Seljuks was rajiidly sinking. In the west, Zengi, the prince of 
Mosul, had extended his dominion over Mesopotamia and the 
north of Syria, where he had been the greatest defender of Islam 
against the Franks. At his death in 1140, his noble son, Nuraddin, 
continued his father’s glorious career. 

42. Reign of Mustanjid. — Al-Mustanjid billdh (“he who 
invokes ht'lp from God”), the son of Muf|fafi, enlarged the 
dominion of the Caliphate by making an end to the State of the 
Mazyadite.s in Ilillah. The greatest event towards the end of his 
Caliphate was the conquest of Kgypt by the army of Nuraddin, 
the overthrow of the Fatimile dynasty, and the rise of Saladin. 
He was killed by his major-domo in Dec. 1170. 

34. Reign of Mustadi* —His son and successor al-Mustadi hi- 
(imri’lld/i (“he who .seeks enlightenment by the orders of God"), 
though in Egypt his name was now substituted in puldic prayers 
for that of the I-'atimite calijih, was unable to obtain any real 
authority. By the death of Nuraddin in 1174 Saladin’s power 
became lirnily rooted. Mustadi died in the month of March jkSo. 

34, Reign of Nftsir. —()uite a different man from his father 
was his successor al-Ndsir li-diiii’llah (“he who hc'lps the religion 
of God”). During his reign Jerusalem was reconquered by Saladin 
on Oct. 2, n.Sy. Nfisir w-as very ambitious; he had added Khuzi- 
stan to his dominions, and desired to become also ma.ster of 
Media. Here, however, he came into conllict with the then mighty 
prince of Khwarizm (Khiva), and iinoked the help of the Mon¬ 
gols against him. When Nasir died (Oct. 1225), the eastern prov¬ 
inces of (he emj)ire had been trampled down by the Mongol 
horde.s under Jenghiz Khan, the towns burned, and the inhabi¬ 
tants killed without mercy. 

35. Reign of Z&hir. — AlrZdhir bi-ainri’lldh (“the victorious 
through (he orders of God”) died within a year after his father’s 
death, in July i 

3O. Reign of Mustansir. — Al-Mustiinsir billdh (“he who asks 
help from God") was caliph (ill his death in Dec. 1242. In 1227 
Jenghiz Khan died, but the Mongol invasion continued to advance 
with immense strides. 

47. Reign of MustaSim. — Al-Miista'sitn billdh (“he who clings 
to God for j)rotection"), (he last caliph of Baghdad, was a narrow¬ 
minded, irresolute man, guided, moreover, by bad counsellors. 
In Jan. 125b Hulagu, the brother of the great khan of the Mon¬ 
gols, crossed (he Oxus, and began by destroying all (he strong¬ 
holds of the Isma’ilis. In Jan. 125S Hulagu arrived under the 
walls of Baghdad. Musta'sirn was obliged to surrender and came 
with hi-^ retinue into the Mongol camp. The city was then given 
up to plunder and slaughter; the caliph, after having been com- 
fX'lii’cl to bring forth all the hidden tre.isures of the family, was 
killed with two of his sons and many relations. With him expiretl 
the eastern Galiphate of the ,-\hbasids. which had lasted 524 
years, from the entry of .\bu'l-‘Abb.is into Kiifa. 

In vain, three years later, did .Xbu’l-Qasim .\hmad, a scion ot 
(he race of the Abbasids, who had taken refuge in Egypt with 
Baybars the Mameluke sultan, and who had been jirotlaimed 


caliph under the title al-Mustansir billdh (“he who seeks help 
from God”), make an effort to restore a dynasty which was now 
for ever extinct. At the head of an army he marched against 
Baghdad, but was defeated and killed before he reached that 
city. Then another descendant of the Abbasids, who al.so had 
found an asylum in Egypt, was proclaimed caliph at Cairo under 
the name of al-IIdkim bi-nmridldh (“he who decides according to 
(he orders of God”). His sons inherited his title, but, like their 
father, remained in Egypt w-ithout power or influence. {See 
Egypt: History: Mohammedan Period.) This shadow of sov¬ 
ereignty continued to exist till the conquest of Egy[)t by the 
Turki.sh sultan, Selim I., who deposed the last of them, Muta- 
wakkil. {See Turkf.y; History.) He died at Cairo, a pensionary 
of the Ottoman Government, in 1548. 

There has been much di\’er.sity of opinion in the Muslim world 
on the subject of the Caliphate since the ist century of the 
Muhammadan era, but only one theory—that of Sunni orthodoxy 
—ha.s obtained more than temporary or local realization. (See 
I.SLAMrc I.N’STiTUTio.N's. ) This theory of (he Sunni Caliphate 
grew out, of the actual political facts connected with the establish¬ 
ment of the vast Arab empire stretching from the shores of 
the Atlantic to Transoxiana; it assumed that all believers would 
always live under one Muslim ruler, who wouki be of the tribe of 
(Juraysh (to which the Prophet himself had belonged), and for 
nearly nine centuries (he caliph was actually a Qurayshite. But 
the empire remained undivided for little more than a century, 
and broke up into a number of independent states; so that by the 
Toth century the authority of the caliph in Baghdad hardly ex¬ 
tended beyond the walls of that city, and hi* himself was a pup¬ 
pet in the hands of his Turkish mercenaries. The theory, however, 
.survived its failure to realize it.self and even independent mon- 
ardis recognized (he caliph as (he source of all authority, and 
would apply to him for a diploma of investiture or a title of 
honour, in order (hat their position might be legitimatized and the 
tender consciences of their subjects satisfied. After the last 
.M)ba.sid caliph in Baghdad was put to death by the Mongols in 
125.8, a shadowy continuation of the dynasty w;is .set up in Cairo 
under (he protection of the Mameluke sultans and, though the 
caliph was now powerless (0 exercise any influence on political 
affairs, he was still regarded in popular sentimi'iit as the only 
legitimate source of authority, and rcquiisls still came for titles 
and dijilomas from indejicndent princes. On the other hand, jiar- 
(irularly after the Mongol conquests, a new theory of sovereignty 
wa.s devised by the Muslim legists, who began to represent the 
authority of the ruler as derived directly from God Himself. “Who 
giveth the kingdom to whomsoever He wills, and raiseth whomso¬ 
ever He wills to honour.” No authorization, therefore, from the 
caliph was any longer held to be necessary, and the legists im- 
pres.sed the duty of obedience to any ruler who had establi.shed his 
position by force of arms. 

Development from 13th Century. —Accordingly from the 
latter part of the 14th century onwards, independent sultans— 
Maghrebins, Indians, Seljuks and e\'en Turkomans and Shay- 
banids—began to assume to themselves the title of cali[)h in addi¬ 
tion to other high-sounding titles, and this title, which in earlier 
ages had been considered to be (he exclusive prerogative of one 
supreme sovereign, now came to be applied to any numl>c‘r of 
[)rinces, some of whom were persons of quite insignilicani status. 
The rising power of the Ottoman sultans naturally fell in with 
prevailing fashion, and we aciordingly tind that the title 
Khalifah wms applied as early as 1462 to Murad 1 ., and after¬ 
wards to each one of his descendants on the Ottoman throne. 
There is. Ihcrcforc, no justification for the legend that the first 
[)f the Ottoman sultans to assume this title was Selim 1 ., and 
•itill less historical evidence is there for the story that after his 
jccup.ition of Cairo in 1517 the dignity of the caliph was trans¬ 
ferred (0 him by the last of the Abbasid caliphs, Mutawakkil. 
This legend was first put forward in 1787 by D’Ohsson and 
passed unchallenged from one European history to another, and 
was adopted by Turkish writers also, and in modern limes it 
liecame a commonplace in the propagandist literature of the 
Muhammadan world in support of the Ottoman claim to the 
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Caliphate. As the Ottoman conquests extended the boundaries 
of their enormous empire, it became clear that the Turkish sultan 
was the only Muhammadan monarch possessing territories, power 
and wealth commensurate with the dignity of so exalted a title, 
and the same halo of glory gathered round Constantinople as in 
former centuries had been associated with the cities of Damascus 
and Baghdad. 

The Ottoman Diplomacy. —The Ottoman sultans do not 
appear to have attached much importance to the title of Khalifah 
until in the i8th and 19th centuries Turkish diplomatists found 
it convenient in their relations with Christian Powers to make use 
of the false analogy current in Europe between the caliph and 
the pope, and to claim for the sultan spiritual authority over 
Muslims who were not actually his subjects. Abdul Hamid II. 
(1S76-190S) especially emphasized this claim, and from the out¬ 
set of his reign endeavoured to obtain recognition of himself as 
caliph by sending emissaries to Egypt, Tunis, India, Afghanistan, 
Java and China. His deposition in 1908 did not entail the aban¬ 
donment of this iiolicy, and in the treaties made between the new 
constitutional Government in Turkey and the States which be¬ 
tween IQ08 and 1913 annexed territories formerly provinces of 
the Turkish empire, e.g., Bosnia, Hercegovina, Libya, Bulgaria and 
Macedonia, it was stipulated (in regard to the first three) that 
the name of the sultan should continue to be mentioned in the 
public prayers as caliph, and that in all of them the appointment 
of Mu.slirn ecclesiastics should be authorized by the Shaykh al 
I.slam in Constantinople. 

When Turkey entered into the World War in 1914 a further 
attempt was made to make political use of the Turkish claim 
to (he Caliphate by the proclanuition of a Jihad in which all 
Muslims were called upon to fight in defence of (he Khalifah and 
were threatened with the punishment of hell if they sup()or(ed his 
enemies. The lack of response to this a|)peal revealed the un¬ 
reality of this assumiition of authority, but many Muslims, esi)e- 
cially in India, were undoubtedly distre.s.sed at the fact of hostili¬ 
ties hctw(*en Turkey and the Governments under which they them¬ 
selves lived, and after the Armistice in 1918 much sympathy was 
aroused for the Caliphate, and fears were expre.s.sed lest the terms 
of peace .should crif)ple the power of Turkey. 

Abolition of Sultanate and Caliphate. —In Nov. 1922 (he 
National Assembly declared a rej)ublic and aboli.shed the Sultan¬ 
ate; Muhammad VI. w’as deposed and his cou.sin, Abdul Mejid, 
eh'cted Khalifah of all (he Muslims, but the exact nature of his 
functions had not been clearly defined before he was sent into 
exile in March 1924 and the Ottoman Caliphate abolished alto¬ 
gether. A few days later King Husayn of the Ilijaz was jn'o- 
daimed cali])h in Mecca and Transjordan, and received some 
recognition also in Palestine and Syria; but in the following 
October he abdicated, just, before the victorious Wahhabis entered 
Mecca. All three of these claimants have since died, and the 
recognition paid to any holders of this title is merely local, e.,g.. 
the sherif of Morocco is regarded as caliph by his own subjects, 
and four petty chiefs in the Malay archi[)elago enjoy the title. 

Future of the Caliphate. —Meanwhile the problem that faces 
the Muslim world is being much discussed. The orthodox Sunni 
legists maintain that the Muslim world must always have a 
Khalifah as head of the community, and those in .sympathy with 
this view held an international Caliphate Congress in Cairo in 
May 1936; but no practical conclusion was arrived at. The num- 
l)cr of those Mu.slirn theologians who brave orthodox opinion by 
declaring that there is no longer any need for such an in.stitution, 
is .small; but, outside theological circles, there is a growing readi¬ 
ness to accept the altered circumstances of the case. 

Bibliograi'HV.—A full bibliography is given in vol. ii. (chap, x., xi. 
and xii.) and vol, iv. (chap, x.) of the Cambridge Medieval History 
(19J3, ^933). The out.standing works on this period arc L. Cactani, 
Annuli dell’ Islam (up to the death of ‘Ali, a.d. 661) (1905-26); 
H. Lammens, Etudes sur le regne du calije Omaiyade Mu’awia 
(1906-07) ; J. Wellhausen, Das arahische Reich und sein Sturz (1902; 
tran.s, M. G. Weir, 1927) ; A. Mez, Die Renaissance des Jsldms (1922) ; 
I'. W Arnold, The Caliphate (1924); Oriente Mvderno (1921-28); 
A. J. Toynbee, Survey of International Affairs (1925), vol. i. The 
Islamic World (1927). (T. W.A.) 
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CALIVER, a firearm used in the iGlh century. The word is 
an English corruption of “calibre,” and arises from the ' arquebus 
of calibre,” that is, of standard bore, which replaced (he older 
arquebus. “Caliver,” therefore, is practically .synonymous with 
“arquebus.” The heavier musket, fired from a rc.st, reiilaced the 
caliver or arquebus towards the close of the cenlurv. 
CALIXTUS or CALLISTUS, the name of three popes. 

Calixtus I., po])e from 217 to 222, was little known before the 
discovery of the book of the Philosophiitnctia. I'rom this work 
which is in part a pamphlet directed against him, we learn that 
Calixtus was originally a slave and engaged in banking. I'alling 
on evil times, he was brought, into collision with the Jews, who 
denounced him as a Christian and procured his e.xile to Sardinia 
On his return from exile he was pensioned by Pope Victor, and, 
later, was associated with Pope Zephyrinus in the government of 
the Roman Church. On the death of Zephyrinus (317) he was 
elected in his place and occupied the papal chair for five years. 
His theological adversary Hippolytus, the author of the Thilo- 
sophtivicna, accused him of having favoured the raodalist or 
Patripassian doctrines and of certain relaxations of discipline. 
Calixtus died in 222. In the time of Constantine the Roman 
Church reckoned him officially among the martyr popes. 

(L. D.) 

Calixtu.s II. (d. 1124), pope from 1119 to 1134, was Guido, 
a member of a noble Burgundian family, who heiame arc hbishop 
of Vienne about 10S8, and belonged to the parly which favoured 
reform in the Church. In Feb. iiig he was chosen pope at Cluny, 
succeeding Gelasius II., and in opposition to the anti-pope Greg¬ 
ory VIIL, who was in Rome. Soon after his con.secration he opened 
negotiations with the emperor Henry V., to di.spose of the dispute 
over investiture. Terms of peace were arranged, but at the last 
moment difficulties arose and the trealy was abandoned; and in 
Oct. II tg both emperor and anti-pope were excommunicated at a 
.synod held at Reims. The journey of t.'alixtus (0 Rome early in 
1120 was a triumphal march. He was received with great en- 
(hu.siasm in the city, while Gregory having fled to Sufri, was de¬ 
livered into his hands and treated with great ignominy. Through 
the cllorl.s of some German [)rincc's negotiations betweam pope- and 
ernpcTor were renewed, and the* important ('oncordat c.if Worni.s 
made in Scjit. 1132 was the result. He died in Rome on Dec. 
13 or 14, IT 34. 

See M. Maurer, Pabst Calixt //. (Miinicli, i8.S(;) ; V . Kobert, 
Ihstoire du pape Calixie II. (P.iris, 1891); unci A. Hauck'.s Real- 
encx'klopddie, Band iii. (Lcapzig, iHcg/). 

Calixti's III. (r. J378-I45.S), |)0j)e from 1455 to 1458, was 
a Spaniard named Al[)hon.so de Borgia, or Borja. A native of 
Xativa. he gained a great rejiutation as a jurist, becoming jcroles- 
.sor at Lerida; in 1439 he was made bishop of V alencia, and in 14.,;.; 
a carclin.il, owing his promotion mainly to his c lo.se tricmcishiii 
with Alj)hc)nso V., king of Aragon and Sicily. Chosen pope in 
April 1455, he endeavoured fruitle.s.sly to organize a eru.sadc- 
Calixtus became involved in a quarrel with his former triciid, 
Aljihonso of Aragon, now also king of Najilcs, and aftc-r the king's 
death in June 1458 he refu.sed to recognize his illegilinialc son, 
Ferdinand, as king of Na[)les, a.sserting that this kingdom was a 
lief of the Holy See. Notorious for nepotism, he was re‘->ponsi!ile 
for introduc ing his nephew, Rodrigo Borgia, aflc-rwards I’ojfC- Ale.\- 
ander VF, to Rome lie died on Aug 6, i.j5S. 

See A. Hauck’s Realencyklopadir, Hand iii. (Lc-ipzig, iHc;;), 
CALIXTUS, GEORG (1586-1050), Lutheran divine, was 
born at Mcdelbyc, Schleswig, on Dec. 14, 158O. Atler studying 
jihilology, philosophy and theology at Helmsledt, Jena (iiessen, 
Tubingen and Heidelberg, he travelled through Jlollaml, France* 
and England, where he became acquainted with the leading re¬ 
formers. ( 3 n his return in 1O14 he was afuiointed professor of 
theology at Helmstedt by thi* duke of Brunswick, who had ad¬ 
mired the ability he di.splayed whem a young man in a dispute 
with the Je.suit Augustine Turrianus. C'alixtus held this po.st for 
40 years, and made Helmstedt a centre of reasonableness in an 
age- of bitter theological controversy. He lonstantly jiressed for a 
milder treatment of confessional differences, and thought that a 
basis for the reunion of all the churches could be found in the 
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study of the Christian fathers. His iclca.s were those later advo¬ 
cated (also fruitlessly) by Leibnitz. In 161,^ he published a book, 
Disputdtioncs dr piiircipuis relif’ionis christiame capitibus, which 
{/rovoked the hostile criticism of orthodox scholars; in i 6 u) he 
I)ul)lishcd his Epitome tlieolo^iar, and some years later his Thco- 
lo^id Monilis ( 1034) and Dc Arte. Nova Nihusii. Statius Huscher 
(barged the author with a secret leaning to Romanism. Calixtus 
reftited the accusation of Luscher, but after the conference of 
Thorn (1O45), a new charge was preferred against him. prin- 
ci[)ally at the instance of Abraham Calovius ti0i2-T6S0), of a 
.secret attachment to Calvinism. The disputes on the possibilities 
of the reconciliation desired by Calixtus known in the Church as 
the Syncretislic controversy, lasted during the whole lifetime of 
Calixtus, and (listracled (lie Luthetran Church, till a new contro¬ 
versy arose with 1’. J. Siiener ;ind the I’ielisis of Halle. Calixtus 
dic'd on Marc b 1 0, i o<;ce 

Scr Iv I>. 'r. Ilcrike, Cecre; Calixtus und seine Zvit tiS5^-6o) ; also 
Isaak l><»riii r, (ie\<h. d. protest. Theol. pp. boo~(> 2 .\ \ and e.,pe(ially 
Her/.of.' Haul I., Kadent ykluphdie. 

CALL. A term used on the English and American stock ex¬ 
change's for a contract liy which, in considc'ration of a certain sum, 
an “option” is gi\'en by the; person making or signing the agree¬ 
ment to anoltu r named therein or his order or to bearer, to “call” 
for a spc'cilu'cl timounl of slock at a certain clay for a certain price. 
A “pul,” which is the rc'C'ersc' of ;i “call,” is the option of selling 
(putting) stock ;it a certain day for a certain price. A combined 
option of either calling or jiutting is termed a “straddle,” and 
somc'tirnes on the American stock exchange a “.spread-eagle.” 

The' word is also used in connection with joint-stock companies, 
to signify a demand for instalments due on shares, when the cai)ital 
of the company has jiot Iiec'n demanded or “called” up at once. 
{Sec Oi'TioN’S.) I 

CALLA, a genus of the' arum family (Araceae), comprising 
onI\- one speiir.s 1 (’. palustris). known a.s arum lily, water arum 
or wild I alia, found wiclels' in wet [ilaces in cool north temperate 
and subarctic regions. It. is .1 handsome i>lanl, with heart-shaped 
Ic'aves, showy while llovvering siiatlies and a fruit cluster of liril- 
liant red berries. 'I'iie welbknown calla or calla lilv ol the gai- 
cJc'iiers IS a species of Ziiulrdr\i hh!. 

CALLABLE, a Ic'rin rc lating to securities, meaning (hat the 
issiK'r retains the' right to call in, re[ia>’, or redeem thc'm under 
spc'cilied conditions. Callable or rc'cieemable stock is that upon 
which (he issuing company has retained the option, under the 
conditions and upon the terms spc'cified in its ccrtilicale of iti- 
corporation, of redeeming it or buying it back from the stock¬ 
holders. Callable or redeemable bonds are (ho.se which by the 
terms of (heir issue may Ik* called for redemption by (he issuing 
comiiaiiv before (he date of (heir maturitv. 

CALLAGHAN, SIR GEORGE ASTLEY (1S5 2-1 c):0 ^. 
british admiral, was born in London on Dec. ji. 1S52, the .son of 
an army caiitain, and entered the na\'y in 1866. He was promoted 
lajitain while on service on the China station in i.Sc;4, and was 
(hen (iS()4-c)7) naxal advisc'r to (he in.spector of fortification'; 
at the' War Ollice. He was in command of (he “Endymion” on the' 
('hiua station at the time of the Hoxc'r rising in igoo, and com- 
mandc'd (he nax al brigade whic h entered lacking. He held various 
oilier important commands in (he ye.ars igoo-14 and for the three 
years iminediately before the World War was commander-in¬ 
chief of the home fleets, which he brought to a high state of 
etVicieney and readinc'ss. (’allaghan was commander-in-chief at the 
Norc (Jan. igi v-March ic)iS), and was iiromotc'd admiral of the 
licet in igi;. He died in London on \ov. 2p 1020. 

CALLANDER, a small burgh, rerthsliire, Scotland. Hi mi 
N,\V. of Stirling by the L.M.S.R. Pop, ( u>^^8L 1,484. Situated 
on The nortli bank of the Teith. here crossed by a (hrec-arched 
bridge, and sheltered by a ridge of wooded hills, it is in repute as 
a health resort, and there is a large hydro on the south side of the 
river. A mile and a half nortlieast are the Falls of Bracklinn 
(Ciacl. “white-foaming pool”), while 2 mi. N.W. is the Pass of 
Len\'. Callander owes much of its prosix'rity to the fact that it 
is the centre from which (he Trossachs is u.sually visited, the route 
being that described in Scott's Lady of the Lake. The ascent of 


Hen Ledi is commonly made from the town. Loch Katrine, about 
9 mi. distant, is the source of Glasgow’s water suiiplv. 

CALLANDER-PEMBROKE ROAD, a highway begin¬ 
ning at Pembroke on the Ottawa rivx'r and ending at Lake Nipis- 
sing in the province of Ontario, Canada. It forms part of the 
Trans-Canada highw^ay and is about 140 mi. in length, improved 
throughout. It pas.ses through Algonquin Provincial park, which 
is notable as a hunting and fish¬ 
ing region, while Chalk River, 
Mackey and Mattawa al.so lie in 
its path. 

CALLAO, a city, chief jiort 
and constil utional prov'ince of 
Peru. Pop. ('1940) 84,438, 71,- 
217 of whom were in the city. 
'Lhc prox'intc (area 74 1 sq.nii.), 
a low peninsula south of the 
Rimac river, includes the city and its suburbs, Hellavista to the 
east, with a large Aiigl»)-.‘\merican colony, La Punfa, at (he wesl- 
erii extremity of the jieninsula, a bathing rc'sort w'ith casino, pier, 
hotels, private houses and naval academy, and Chucuito, between 
La Punla and Callac.'; akso (he island.^ of .ban Imrenzo. I'roiiton, 
Los Palominos and other islets. San Lorenzo (i by 4I m. in ex¬ 
tent, 1,050 ft. high) has an arsenal and submarine base, Los 
Palomin(.).s, a revolving light with a visibility of 18 miles. Though 
politically and administratively a prox’iruc', Callao has the stand¬ 
ing of a defiartment. The climate is temin'rate and e(]iiahli', 
although the .sky i.s overcast for half the year. Agriailtural jiro- 
ducts include sugar, maize, fruits and x’cgc'lables for local markets. 
The city (12" 4' S., 77” 13' W.) is the port of Lima, Sj m. dis¬ 
tant, with which it i.s connected by train, electric trannvay and 
automobile. This section of the Central railway was opened in 
1851, the first in South America. The; Avenida del Progreso, built 
in J924, is a modern, reinforced concrete highway. 

The harbour of Callao, a hay sheltered b>’ a tongue of land on 
(he south (La Punta) and by San Lorenzo, is one; of the bc'st 
anchorages on the I’acific coast of South Amc'rica. The city is 
south of (he bay, 8 ft. abox’e sea-level, d'he houses are mo.stly 
adobe, of poor design, the strec'ts narrow and ill-paved. Rc'ceiu 
pulilie imiiroveinents, however—widening and paving the strc'ets, 
beautifying the plazas, restoring the' castle' of Rc'.d Lelipc ( 1770- 
75), building reservoirs to double the water-supidy and new sys¬ 
tems of sewage dispo.sal, a.s well as many imposing new edifices— 
are fast changing the appearance of Callao. A slaughter-hou.se 
and refrigerating plant, the first of its kind in I’em, was finished 
in 1927. It supplies mc'at to Lima and vicinity and h.andles d;iiry 
product.s and fruit for (he local trade. Among the principal build¬ 
ings arc the customs-house, prefecture, post-o(iice, court-house, 
barracks, churches, hospitals, markets, clubs and large commer¬ 
cial houses. There are five plazas with .statues of national her()e.s. 
Business activities are largi'ly connected with shipping and for¬ 
warding merchandise. A.s Callao handles most of the imiiorts 
of the country, there are many wholesale firms, banks, steamship 
offices and consulates. Manufactories include flour-mills, brew¬ 
eries and boll ling works, foundries, machinc'-shc^ps. 

I’rior to 1928 the port of Callao was poorlx- eejuipped to handle 
the trafiii which normally pas.svd through it lm[)rc)vemc'nts and 
modernization, involving the building of breakwaters, laers. ware- 
hou.ses, a new custornshou.se and the dredging of the channel and 
harbour, wa-rc contracted for b}’ a North .American corporation in 
1928. In ic)43, two granite breakwaters, with an entrance 450 ft. 
wide, eiulo.scd (he inner harbour, which was drcclged from the 
entrance to (he new port works to a depth of 37 ft. Facilities for 
dockage consist of three separate units: the new port works, the 
Muelle de Darsena (old French port worksL and the Dry Dock 
and Naval ar.senal. The.sc units form the Tcrmbial Maritimo. a 
division of the Peruvian Mini.^^try of Finance, but the operation 
of them will remain under the administration of the' contracting 
corporation until payments hax'c been completed. The complo 
tion in 1938 of a bulkhead (1,532 ft. long), connecting the new 
{wrt works with the Muelle de Darsena. makes it possible to ac¬ 
commodate 11 large ves.sels at one time in the port. Four rein- 



Callander-pembroke road 



CALLCOTT—CALLIAS 613 


forced concrete warehouses at the new port works offer a com¬ 
bined covered storage space of 190,000 sq.ft., in addition to 
which there arc more than 500,000 cu.ft. of refriircraled .storage 
space. Dry dock facilities (1938) can accommodate vessels of 
10.000 displacement tons. In 1940, 2,023 vessels with a tonnage 
of 2,258.000, entered the port. Chief exports are copper, cotton, 
ores and minerals, cottonseed cake and wool; chief imports, 
wheat, lumber, machinery, coal, paper, hardware, textiles and 
foodstuffs. 

Callao has had an e\entful hi.''tory. Founded in 1537. two 
years after Lima, it was repe.itedly sacked by Drake (1578) and 
other buccaneers. The centre of trade with Spain, it had betome 
the richest i)ort on the Pacific when it was destroyed by a tidal 
wa\'e and earthquake in 1 746 in which 6,000 persons perished. It 
was rebuilt and strongly fortified. Several times besieged by 
Spanish fleets, it was finally abandoned by Spain in 1826. A 
Sjiani.sh squadron which attacked it on May 2, 1866, was defeated, 
and Sp.anish claims in Peru came to an end. 

CALLCOTT, SIR AUGUSTUS WALL (1779-1S44), 

English landscafie jiainter, was born at Kensington in 1770 and 
died there in 1S44. Ilis first study was music; but by the age of 
20 he had determined to give up music, and had exhibited his first 
painting at the Royal Academy. He became R.-A. in 1810, was 
knighted in 1827, and in 1834 was appointed surveyor of the 
royal pictures. 

ilis wife, Makia, Lady Callcott (i 7S5-iS.}2 ), whom he married 
in 1827, was a daughter of Admiral Dundas and widow of Captain 
Thomas Graham, R.N. (d, 1,822). She published accounts of her 
visits to India (1812) and to the environs of Rome (1820); 
Memoirs (>j Poiissi)! (1820); a History of France; a History of 
Spain (1828); A.s.say.v toward a History of Painting (i83()); 
Little Arthur's History of LAigland (1830); and the Scripture 
Herbal (1842); etc. 

CALLCOTT, JOHN WALL (1766-1821). English mu¬ 
sician, brother of Sir Augustus Callcott, R.A., was born in Ken¬ 
sington Nov, 20, 1766, his father having been a bricklayer and 
builder. His reputation as a comjioser rests chietly upon his con¬ 
certed voc.al works, such as the catch “O beauteous fair,” the 
canon ‘Ttlesseil is he” and thi- glee “Dull repining sons of care.” 

Callcott’s son, WiiauAM Hi tciuns Cai.i.c'ott ( 1807 1882), in¬ 
herited to a large extent the musical gifts of his father. His song, 
“The last man,” and his anthem, “Give peace in our time, O 
Lord,” were his best-known compositions. 

CALLENDAR, HUGH LONGBOURNE (j 863-1930), 

British phcsicist, was born at Hatherop in Gloucestershire He 
was educated at Marlborough and at Cambridge; he held the post 
of professor of jihysics at McGill college, Montreal (1893-9S); 
at University college, London (1S98-1902) and at the Imperial 
College of Science. 

His work in j)hy.sics is mainly on heat .and thermodynamics: he 
has been successful in devising and carrying out accurate methods 
of measurement and in designing new ai>par.itus. The eleclri(al 
resistance thermometer, with the Callend.ir-Grifhths bridge and 
various recording devices used with it, was the subject of papers 
published in 1SS6-87. This w-as followed by his work on the 
electrical continuous Ilow calorimeter, giving a new method of 
measuring specific heats of li(|uids, which eliminates the water 
equivalent of the apparatus and simplifies the radiation correc¬ 
tion; the full description was given in 1902. In addition, Cal- 
lendar is responsible for a compensated air thermometer (i8gi) 
and a radio-balance (1910). 

His researches on steam led to the formulation of the Callendar 
steam equation and the publication of Calleiular Steam Tables 
(1915); Properties of Steam and Thermodynamic Theory 
(1921); Abridged Calleiular Steam Tables C. and F. Units (1922 
and 1927), and Callendar Steam Diagram C. and F. Units (1922). 
The work on steam at high pressures and tcmix-ratures is still 
carried forward at the direct request of steam turbine manufac¬ 
turers and the Electrical Research Association. In 1925 he pre¬ 
sented a report to the latter association on the continuous flow 
method of measuring the total heat of steam at high pressures. 
Callendar is the author of a number of papers on various subjects 


such as internal combustion engines, thcrmomelric scales, radia¬ 
tion, vapour pressure, osmotic pressure of solutions, absolute 
expansion of mercury and the boiling point of sulphur. He is 
also responsible for Air Ministry reports and memoranda on 
work carried out by himself and colleagues on Dopes and Detona¬ 
tion (1926) and on the effect of anti-knock compounds on en¬ 
gine-knock (1927). He died in London on Jan. 21, 1930. 

Callendar was a member and officer of many learned societies; 
he was awarded the Rumford Medal of tlu' Royal Society in 
1906 and the first Duddidl ^Memorial Medal of the Physical 
Society in 1924; he received the C U E. in 1920. 

CALLES, PLUTARCO ELIAS (1877-1 94,s), Mexican 

statesman and military leader, president of Mexico in 11)24-28, 
born at Guaymas, Sonora, Sept. 25, 1877. Little is known of his 
early life, however, it is certain that almost to manhood he lived 
the life of the poorer class. He attended the school of his native 
town, where at the age of 17 years he became a teacher in the 
primary .school. Later he became superintendent of schools in 
llermosillo, and it was there that he began to show the qualitie> 
which made him an outstanding figure in Mexico. His interest in 
social and economic reforms caused him to join the revolutionary 
movement which overthrew Porfirio Diax;. In i()i3 he joined the 
forces of Gen. Carranza in the struggle against the Huerta admin¬ 
istration. attaining the rank of general. In the border wars of 
i()i5 he served with Gen. Obregon in the campaigns against X'illa. 
.'ind in 1917 became governor of Sonora. He was minister of 
commerce, labour and industry under Carranza, secretary of war 
under the provisional govc^rnnient of Adolfo de la Huerta and 
secretary of the interior under President Obregon. In 1924, as 
the candidate of the L.ibour Jiarty, he was elected president for 
the four-year term ending Dec. 1, 1928. President Calles came 
into power })ledged to continue the work begun under President 
Obregon; land for the peasants, work for the workers, education 
for the massc-s and legitimate jirolits for decent cajiital and 
honest business. ’Flie chief internatioti.al jiroblerns of the adminis- 
t nit ion grew out c)f the aliem land and petrolc'urn laws jiassed by 
the Mexican congre-ss, at the president's reciuest, in Dec. icnys 
{see Mi;.ki(<i; History). I'-arly in J.an. just as a sjiiriic'd 

diplomatic contro\ersy with the* I'niled States concerning the.^e 
laws reached an ap[).irent crisis, ihc' Mexican Roman ( alholic 
episcopate took a ]H)sitive stand against the religious and educa¬ 
tional provisions of the Constitution and thus jirecipitated a con- 
tlict between church and state. 

Calles was succeeded in icjj.s by Emilio Fortes Gil, but he* con¬ 
tinued to wield powerful influence in tlu‘ N.ational Revolution.irv 
parly. It was his political support that led to the election .d 
(icn. Lazaro Cardemas as president in 1934 But Cardenas en¬ 
tered into a violent political cjuarrel with C'alles and exilcal him 
in April, 1036. 

(.'allc's set u[) residence in .San Ihc'go, Californi.t, but returned 
to Mexico in Ma\- icjqi and later resumed his post in the arni\. 
He died in Mexico Citv on Oc t. 19, icj.jS. 

CALLIAS, tyrant of Chalcis in Euboea, wished, with the 
assistance of Philip of Macedon. to subdue the- whole island Iful. 
finding I’hilip unwilling to hedp him, he applied to the Atheni.ins, 
though he had previously fought against them. They were jier- 
suaded by Demosthenes to make an alli.ancc- with Callias, wa'th 
who.se help they drove out the iiro-Macedonian tyrants from 
Erctria and Oreus, and at Demosthenes’ suggestion handed o\er 
the tribute formerly jiaid by the Euboic cities to Athens to a 
Euboic synod sitting at Chalcis (Demosthenes, De Pme. 58; 
Ep. Philippi, 59; Diod. Sic. X\T. 74). At the end of his life he 
seems to have lived at Athens, and Demosthenes jiroposed to 
grant him the citizenship (Ac.'sebines. Contra Ctesiph., 8q, 87). 

CALLIAS and HIPPONICUS, two names borne alternately 
by the heads of a wealthy Athenian family During the sth and 
4th centuries K.C. the office of daduchus or torch-bearer at the 
Eleusinian mysteries was the hereditary jirivilege of the family. 
The following members deserve mention. 

i. Callias, the second of the name, fought at the battle of 
Marathon (490) After the accession of Artaxc-rxes he was sent 
on an embassy to the Persian court (Herod vii. 151). This 
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visit has been conn(‘cted with the Peace referred to by the orators 
and Diodorus as the “Peace of Callias,” but the contradictory 
nature of their statements about its date and terms, and the silence 
of Thucydides, make it doubtful whether any formal peace was 
concludc'd. (Ace CfMON.; At all events ('alJias’s mission does 
not seem to have been successful; he was indicted for hiph 
treason on his return and sentenced to a fine of fifty talents. 

Si'r (Irotc, who reters to the ancient authorities, and accepts the 
treaty as a historical t:u t, History of (irrcce, (li. xlv., Curtius, bk. iii. 
ell. ii., flenie.s the (onclu.sion of any formal treaty; see also Kd. Meyer, 
F ors( ku?n\rn, ii.; J. J{. Hury in llrrmolhonn, .vxiv. (i.So<S); E. M. 
Walker, note “The Peace of C'allias,” in Cumb. Anc. Hist. vol. v. 

2. lliiM’o.NiciTs, son of the above. Together with Eurymedon 
he commanded the Athenian forces in the incursion into Boeotian 
territory (42b icc.) and was slain at the battle of Delium (424). 

.SVe Thucydidc-s iii. 91; iJiod. Sic. xii. 65; Andocudes, Contra 
Alcihiadem, 

3. C'allias, son of the above, was notorious for hi.s jirofligacy 
and extravagance-, and was ridiculed by the comic poets (Aris- 
tophanccs, /'Vog.s, 4.’o, Birds, 283, and sc hoi. Andocidc-s, Dc Mys- 
trriis, iiO“i3i ). His house is the scene of Xenophon’s Sym- 
pusiiim and Plater's Protay,oras {Var. Hist. iv. 23). In 3Q2 he was 
in command of the Athenian hoplites at Corinth, when the 
Spartans wc-re dc-featc-d by l[)hicra{es. In 371 he was at the head 
of the embassy which made the “Peace of ('ullias.” 

See Xenoph'in, Hcllenicn, iv. 5, vi. 3; and Dki.ian Lkaoue. 

CALLICRATIDAS, spartan admiral, succeeded Lysandcr 
as admiral of the Lacedaemonian fleet in 406 ilc. He* found at 
once that his jiredecessor had made his position as difficult as 
possible, by setting his subordinates against him and returning to 
Cyrus all the; supplies that hr held. He won over the captains by 
calling them together, explaining that he had been appointed 
their (.ommaiuler, and asking “Now shall 1 slay, or go back and 
report that you do not wish me to command.^", but he found the 
necessity of coming to Cyrus for money irksome, and declared 
that when he got home he would do his best to reconcile Sparta 
with Athens. He eventually got some money from Miletus, and 
filtc-d out a new licet of 140 sail. He caplurial Methymna in 
Sfiite of Conon’s allemiiL to save it, and refu.scal to sell into 
slavery the prisoners he look. He then chased Conon to Mity- 
lene, and aftc-r a successful engagement in the harbour blockaded 
him there. Athens sent out a llc-el of 150 sail to relieve Conon, 
and Callicraliclas left 50 ships to hold Mitylene and took 120 
to nu'et the new' neel. In the- battle of Arginusae that followed, 
we find a comijlete rt!versal of the old tactics, the Spartan fleet 
sailing one deep and aiming at the dirkploHs, w'hile the Athenians 
massed their weight in the wings to defeat it. But all order was 
soon lost, and an iiidi\’idiial struggle followed, in which the 
Spartans were defcMied and Callicratidas was killed. In his 
honesty anil straightforwardni-.ss Callicratidas was a Sjiartan of 
the old tyjx-, but with advanced Pan-Hellenic sympathies. 

See Xi-n. Hell. I., vi. Pint. Lvsander 5-7. 

CALLICULA, n historic mountain of Campania, Italy, some 
4m. N.E. of Teanum (mod. Teano) {q.v.). After the victory 
of Trasimenus d/.i’.) and the Roman failure to block Hannibal's 
{q.v.) march into Picenum at the jiass of Plestia, the Carthaginian 
army remained at rest in Picenum for some lime, and then marched 
along the Adriatic coast into northern Ajiulia, encamping first near 
Luceria and then near Vibinum (Bovino). The dictator, Q. hAibius 
Maximus, encamped near Aecac fTroia), about 6 miles aw'ay from 
him, and when Hannibal offered battle, w'isely refused it. Hanni¬ 
bal, t-hcrefore, who had no supjily or recruiting base, and was 
living from hand to mouth, crossed the Apennines for the third 
time in the same year (217) and marched into Campania plunder¬ 
ing the territory of Beneventum and taking the town of Tele.sia 
on his w'ay down the valley of the Calor (mod. Calorc) and ui) 
that*of the Volturnus (mod. V'olturno). Leaving the latter valley 
near Allifae he entered Campania by the defile below the ridge of 
Callicula, to the north-east of the modern village of Pictravairano, 
and plundered the Falernian territory. Unable to bring Fabius 
to battle, he planned to return to Apulia with the booty he had 
collected by the way by which he hail come, but found it blocked 
by Fabius. Hannibal, however, collected 2,000 of the strongest 


oxen among those he had captured, and after nightfall sent then> 
off by a higher pass, crossing the ridge of Callicula in a westerly 
direction, with lighted torches tied to their horns, with a detach¬ 
ment of light troops, who had orders to make as much noise as 
possible. The Roman force which held the defile was completely 
deceived, left its position to pursue them, while Hannibal with the 
main body marched through the defile unhindered back to the 



Plan of callicula campaigns 217 b.c. 


valley of the Volturnus, and sent a detachment of light troops 
which successfully disengaged the light troops and the oxen. 

Hence he marched through Samnium and into the country of 
the Paeligni, as though he were moving towards Rome, making 
h'abius keep between him and the city; and then he suddenly 
turned back and marched castw'arcls to Cicruriium, Apulia, which 
is to be placed at Colle d'Armi, on the right l);ink of the Fortore 
some 20m. E.N.E. of Luceria and the same E.S.E. of Larinurn— 
which he captured and used as a supply base, encamping outside 
the town and pillaging the countrysieJe. The Romans eventually 
heard wiiere hi; was, came uj) with Jjim and established a camp 
on the left bank of the river, near Calene in the territory of 
Larinurn. Both sides then advanced their camps closer to the 
river, so that each lay on a hill above it, but on opposite sides. 
Minucius, the master of the horse, who was in command in 
Fabius’s ah.sencc, took advantage of the fact that the greater 
part of the Carthaginians were on a foraging expedition to attack 
their camp, and very nearly took it, so that Hannibal thought it 
more prudent to withdraw to his old camp near Gerunium itself, 
while Minucius occupied the abandoned camp on the right bank. 
Fabius now returned from Rome, and divided the army with him, 
t-aih taking two legions; the camps were i^an. apart and that of 
Fabius appears to have been on the left bank of the river. Be¬ 
tween that of Minucius and that of Hannibal there was a hill and 
a deep ravine, in which the latter concealed 5,000 light troops and 
.some cavalry; he then occupied the hill at dawn with a small 
force, and when Minucius attacked, as he expected, he sent con¬ 
tinual reinforcements, and when the Romans were sufiiciently en¬ 
gaged, threw in his reserves from both wings and the rear. A 
catastrophe was only avoided by the intervention of h^abius with 
his two fresh legions, and the Carthaginians .sounded (he retreat, 
Hannibal declaring that he had beaten Minucius, but that Fabius 
had hraten him. He had, indeed, succeeded in living on the 
country, so that in the next summer he was able to win the victory 
of Cannae; and he had sutTicient self-restraint and self-confidence 
to be ready to wait for a decisive battle until the circumstances 
were favourable to his tactics of surrounding the enemy. 

See Kromayer, Anlike. Scklachtfelder, iii. i (Berlin, 1912) for a 
full de.scription of these operations in which it i.s once more clear 
that Polybius’ authority is to be preferred to that of Li\^. (T. A.) 

CALLIGRAPHY is the art of fine writing. Writing is a 
means of communication by agreed signs; if these signs or sym¬ 
bols are painted or engraved on wood or stone we have that 
extension and application of writing known as lettering, i.e,, a 
large script generally formed with mechanical aids such as the 
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rule, compass and square. But it is the essence of handwriting 
that it be free from such, though not from all, government; and 
of beautiful handwriting that it possess style. When the agreed 
forms, passing through a mind sensitive to symmetry, are ex¬ 
pressed upon vellum, paper or other suitable material by an 
instructed hand with an appropriate tool, the result may be a 
handwriting possessing style. Calligraphy may be defined as 
freehand in which the freedom is so nicely reconciled with order 
that the understanding eye is pleased to contemplate it. Hence we 
immediately recognize the beauty resulting from right propor¬ 
tion of the components to the whole of a letter, and between 
the parts to the whole of a word. Many scripts of the remote 
or recent past, such as the Rustic Capitals, Uncial, Half-Uncial, 
Quarter-Uncial, the Caroline Minuscule and the later Gothics, 
demonstrate that handwriting, though an elementary craft, is 
capable of infinite variations. Changes of fashion so affect the 
form, the cutting of the tool and the manner of holding it, that 
a collection of the hands employed in prc-Renais.sance Europe 
e.xhibils a series of almost bewildering variations. The nece.ssity 
for speed is the first great cause of variation; a second equally 
Ijotent occasion lay in the use of special hands for certain pur¬ 
poses. In the mediaeval period, outsitle the monastic scriptoria 
where the most formal ui)right and deliberate text hands were 
written, there were several recognized classes occupied with 
writing such as clerks, public scrivaaiers, public notaries and in 
addition certain others who were ancestors of the later i)rofes- 
sional writing-masters. Finally, there were writers of the sjrecial 
hands used in documents issued from the papal and other chan¬ 
ceries. Most of these classes, in the hope of preventing forgery, 
wrote hands of delil^erate complexity. 

The Renaissance, by its reaction from the complicated late 
Gothic and reversion to the simi)ler Caroline hands, indeed 
changed the writing tradition of all Europe, but not all the cisal- 
jiine countries adopted the new hands simultaneously—the 
tenacity, in fact, of Gothic is only in our own day being broken 
in its chief stronghold, Germany. 'I'liough the humanists de¬ 
liberately reverted to the Caroline hand, theirs was not a barren 
facsimile of the c;th century letter for, since they laboured for a 
return to classical traditions, many scribes broke completely 
with the Caroline exemplars in the matter of majuscules, .so 
that adaptations of the old Roman geometrically formed inscrip¬ 
tion letters apjacar upon tlic vellum pages of humanistic codices 
eciiially with majuscules based upon the fine ’’I'ours forms. 

The Renaissance did more than merely revert to the art styles 
of antiquity. In its early phase it was a movement in which a 
limitless cuiiosity of the mind—the mark of the true humanist 
—predominated and had not yet aroused the jealousy of the 
church. Indeed in the early 15th century, ecclesiastics vied with 
secular scholars in the task of renewing art and science. To record 
our least legacy of that age, we make acknowledgement to the 
.secular humanistic scribes for the fine round book letter which 
is the. foundation of our "rornan” printing; to the scriveners of 
the papal chancery for our running hand. In an age in which 
science, religion and art were the chief, and commerce a sub¬ 
ordinate interest, these novel scripts were introduced and propa¬ 
gated by artists and ecclesiastics, while merchants, bankers and 
lawyers kept accounts and indited conveyances in a tortuous 
Ciothic. The development of handwriting owes nothing to com¬ 
merce until the next century, and then everything. 

In mediaexal society it depended upon the officials (»f Church 
and State. Hands were invented and hooks written in accordance 
with liturgical, administrative and judicial requirements. Like 
other courts, the Roman Cnriti maintained (and maintains) a 
group of canon lawyers and scriveners known as the Apostolic 
Chancery from which were issued papal bulls, and later a more 
modest class of document. A small easily formed hand was' 
reserved by order of Pojje Eugenius IV. (1431-47) for the en¬ 
grossing of these minor documents written fast {brevi manii) 
and known as “briefs.” The script itself became famous as 
''cancellrresca corsiva” chancery cursive, and in the next century 
printed and engraved models of it abounded. 

'Mas Latric {Trisor de Chronologic). 
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The first works on letter formation deal with capital letters 
and were compiled by enthusiastic admirers of the old Latin in¬ 
scriptions, like Ciriaco of Ancona, who transcribed, eollated and 
copied all the memorials, gravestones and tablets they could dis¬ 
cover. Andrea Mantegna introduced into his famous freseors at 
the Eremitani in Padua careful renderings of certain inscriptions 
(since destroyed). Feliciano of Verona compiled a collection of 
inscription.s and dedicated it to Mantegna; and from the same 
scholar’s hand we have (Cod. Vaticanus 53S) a codex which rej>re- 
sents the earliest extant treatise on the shapes of inscription 
letters. The ms. is dated 1463 and is the first to give diagrams 
and instructions for the geometrical formation of Roman capitals. 

The earliest printed work of the kind is a modest anonymous 
work with an undated colophon: '"impressum Par me per 
Damianum Moyllum, Parmensem As there art* extant several 
mss. signed by Damiano Moille we may guess that he had a share 
in the authorship as well as in the printing of the alphabet. 
There is bibliographical evidence for concluding the datt- of pub¬ 
lication to lie between 1480-83. 

At about the .same time the friar and mathematician Pacioli, 
notable as a friend of Leonardo, was busy on his De Divina 
Proportione, a treati.se which included an appendix on the 
geometry of letter-making. The Padre's ln)ok was not jirinted 
until 150Q, but existed in a finely illuminal(.*(l manuscript copy 
much earlier, having been presented to Ludovico Sfroza (// Mora) 
of Milan. 

Fanti of F'errara brought out in 1514 the first extension of the 
geometrical method to the rounded Gothic letter then greatly 
used for large choir-hooks: Theorica et practica Perspirassimi 
Sigromiifidi de Pautis . . . De Modo Srrihendi Fahricaiidiijiie 
omites Littcrarum species (Venice, Rubeus, 1514). The title is 
fuller than the contents, for Fanti gives no more than the Roman 
capitals in the method of Feliciano, Moille and P;icioli, plus a 
set of round semi-Gothic letters similarly made, which designs 
were roughly cut on wood by da Carpi. Whereas the models of 
capitals aln^ady published had been useful to architeits and 
antiquarians and a few scribes, Isanti’s small Gothic tellers 
(lower case) of the kind thi.n known as “modern l('(ler” {lettern 
modenui) were .serviceable (o the numerous (lerks in monasteries 
and cl.sewhcre. Arrighi, a lalligraidier from Vicenza and subse- 
(luently an assistant in the Ai)o.stolic Uhanrery, published in i 
a book of models of a current iorrespondemc, liand l)ase(] upon 
the lettere de hrevi. This, the first of all co|)yl)ooks, was emit led 
// Modo et Reitola da Iniparnre di seriuere lit tern corsina ouer 
cnneelleresehn nonamentc eomposto per Ludovico Vircutliio. 'Tla' 
script in this first, jiuhlication of Arrighi, serittorc de hrciii apos- 
toliei in Kotnn, as he slN'Ies himself, is a singularly efletlivi; and 
beautiful combination of thi: neo-C’aroline minuscule, slightly 
inclined \)\ .speed, with pc'rpendic ular majuscules retiiiiiiscent of 
the inscrij)!ions, who.se austerity is r(:Ii(‘\'('d with additional diar- 
acters of a decorative form,6"There are also 
to be found nourishes, ligatures, initial and tmminal letters of 
grace and freedom. Arrighi’s fine professional hand is ornamental 
in (omp.'irison with the somewhat angular .and icimhec! \-ersion 
of the s.'irne hand as it was officially used 50 years before 'bhe 
[HjpLilarity g.ained ])y the chancery scrijg during th(' half century 
1470-1 5.’o exiK)sed it to great risks. Writers of dii)loniati( dot u- 
ments practised it with a discretion foreign to the temper of 
Mantegna, Cellini, da \b’nci and scores of other artists, nobles 
and scholars who adopted it. The habit of writing ‘fitrivalf'’’ 
letters with a view to thm’r being banded about as siKsimens of 
true Latinily develoyK^d interest in calligraphy, and with this 
powerful support the new cursive rapidly hi'carne tfic f.-uouritc 
corresi)ondence script of the fashionable classes. ab.sorl)ing a 
multitude of mannerisms which corrupted it until it- (crigin.al 
simplicity was scarcely recognizable. While in \'i( i nt ino's s[)eci- 
mens flourished forms w(*re offered as an ociasional jih'asant 
alternative to the rigid capital and both were- mc.dcsfl}’ propor¬ 
tioned to the height of (he ascending letter- d, h and /. later 
models exhibit an irritating siif)erflui( y of di.-pl )>■ The burin of 
the copper engraver produced an cxrcssivelv brilliant line which 
templed pupils to employ a corresi»ondinidy tine pen, so that 
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(he later writing of the century was dominated rather by thi 
technique of the enj^raver’s burin than that of the scribe’s jx^n 
The first book in cop[)cr-plate is the handsome and ornate 
though practical. Lihro of Hercolani, a notary of Bologna (1571) 
flis hook is valuable as a pood .specimen of the late chancer> 
hand distinguished by its decorative treatment of the ascending 
and descending letters. In the pure \’atican style these form, 
terminated in an angular serif, which existed side by side with a 
variety which terminated in a short blunt curve from right to 
left. The angular .serif went out of u.se before 1520 and there¬ 
after no models of the chancery hand for secular or official 
V'atican use recommend it. 

Gradually, by means of a fine jien and a supple w'rist, the 
originally unassuming serif was turned into the most conspicuous 
fi'alure in the word—and in the page—so that a late Italian 16th 
century liMter is almost a network of delilierately formed blots. 
This develoiiinenl may be convcnitnlly watched in the books of 
Palatino, a first-rate scribe who gained great renown in Spain 
where he was cojjied by ^'( ia. I\'ns then became finer and im- 
abled I‘ericcioli (Siena t6io) not only to execute very delicate 
calligrafihical nilreUic borders but exceedingly subtle script which 
gained a seductive sparkle when reproducial from intaglio plates. 
All the Italian scripts found their way abroad; the fine early 
hands and their bulbous successors may be met in various parts 
of I'iuroiie. 1 'h(' Italian artists t.rans[)lanted to Fontainebleau by 
Francis I. included a humbler rank of decorators, craft.smen 
and calligraphers. These found Gothic, formal and cursive, gen¬ 
erally practised. Tory wrote an Italian hand and his Chnmp- 
flniry a ])lea for beautiful lettering and an elaboration of the 
geometrical method of making Roman cajdlals he had learned 
from Facioli and Diirer. Gothic book liands arc also given, but 
we have to wait a g(Mieration for a Frendi pattern book of cor¬ 
respondence IkuuIs. In the books of Hamon and cle la RiU! we 
find good chancery models and a number of Lettres dc Fdntaisic 
(alphaliets of wavy, crooked, club-footed and other similarly 
treated lalins). Cursive jran(;oysc, as current Gothic w'as called, 
always appears in the e.arly French books. This was the letter 
from which the Civililc type was made, and which in the next 
generation was to bo amalgamated with the Italian hand pro¬ 
ducing tlie elegant compromise known as “Rondo.” It has a 
vigorous character and m,ay rank as the F'rench nation.al hand, 
still employed to-day, but wa'th its Gothicisins heavily diluted. 
F.arlv tine Rondos arc to be found in the book of Louis Harbedor 
(if. 28). 

In the middle of the i7lh century, Colbert, W'hen Louis XIV.’s 
financial secretary, took in hand the revision of French official 
scrij.ts and, in conseciuence, the clerks in the officres of State were 
instructed to abandon the old Gothic cursives and to coniine 
themselves to the upright Rondo knov\*n as financitre, inclined 
batartie, and a running form known as coulee. 

Such changes gtiined effect gradually: generations of masters 
recomnu-nded .almost non-Gothic as the “Italian hand,” so great 
was the prestige of that name. The rise of the tine French school 
of-poiirait engraving intluenced the use of Roman scripts and 
the opposition of Colbert left Gothic scarcely a vestigial exist¬ 
ence by the end of the ccmluiy'. 

To Colbert, the eminent master Senault dedicated his fine book 
—Livre d'ecriiurc represent ant la beaut c de tons les earae teres 
financiers maitenant c) la mode fi66o). Other French models of 
calligra])hy circulated also in England and in Holland; French 
inlluence in Fngbnd being more direct than the Italian, though 
there were such Italians as iVtruccio Ldiaklini who taught callig¬ 
raphy to the English C'ourt (c. 1580). Jean de Beauchesne and 
John Bailclon’s /I Booke containing divers sorte.^ of hands, also 
a “True and just pruportio of the capital! Tonuu’" (London, 
Thomas Vautrouillier, 1571) is the first English manual of cal¬ 
ligraphy. Beauchesne i.s the same who had brought out Le Thresor 
d'Escripture in Paris (1550). Both contained admirable models; 
the English hook having handsome forms of current Gothic am] 
secretary hands as well as fine italics. 

Billingsley’s The Tens Excellrneie (London) still has many 
more secretary, court and other Gothic hands than Roman. 


Billingsley’s is one of the few English books independent of the 
designs of Barbedor and Matcrot which powerfully affected 
London masters of the 17th century. But though England learned 
much from France, specimens of the work of Van de Velde, 
Boissens, Perlingh and other con.spicuous Dutch exponents of 
the art were highly esteemed when the London writing-masters 
found their services demanded by youths training for clerkships 
in the growing English commercial houses. The Dutch possessed 
at that time mo.st of the carrying trade and were for that reason 
directly imitated in England. The Dutch naturally cojiied the 
Frenchmen since F’rench literature was not only read but, owing 
to the repressive legislation against I’aris printers, also printed 
in the Low Countries. 

The difference between the late Italian i6th, early French and 
Dutch 17th century hands was not consider.ible—mainly a matter 
of width of letter. The Italians had a habit of angularizing the 
letter, the Dutch of widening and giving it gri'ater inclination. 
What French, Dutch and English writers commonly called the 
'Italian” hand is a free, flowing and ol.viously inclined hand in 
which the ascenders are looj.ed and the majuscules entirely 
cursive—wholly different from the (.'h;mcer>^ of Vicentino. This 
ivas the result of the demand for speed, itself the concomitant 
if commercial development. 

English writing gained in currency as commerce e.xpandcd. 
A'hcn in 1658, Oliver Cromw-cll broke the. Dutch commercial 
lower and, by his Mercantile Act, secured that (!vcry cargo 
,hii)r>ed to England was carried in English bottoms, there resulted 
vast incre.'isc in the nation's .shipping. Commercial clerkships 
.iccame desirable ])usitions, bringing a fine ojiportunity for such 
.rofessors as Snell (1693), Seddon (it.q^) and others who all 
•arned from the Dutch masters, but whose hands drew away 
rom their models and finally expres.sed those characteristics 
vhich came in another generation to be regarded by the rest of 
he world, if not by Engli.shmen, as thoroughly Engli.sh and ad- 
nirable for (he purposes of salesmanship. 'J'hus the commercial 
ucce.ss of England drew hearty foreign res[iecf for the script in 
hich English Bills of Lading and Notes of Exih;mgc were made 
out; named Atif^laisc in Frame, letra Jnylesa in Spain, it domi¬ 
nated in Italy itself at the end of the iqth century as “Letterc 
Ine^lesc.*’ Gothic now persists only with the greatest difficulty— 
where once it had been u.sed for the text of deeds it tights for 
existence as a scri[)t for titles, and to-day iEHljcrcas; and 
ilnbcntlirc witnes.scth its .sole traces. 

In contemporary France the ronde i.s being hard pressed by 
anf’lalse. The Cours d’Inscripfion Calli^rapliii/ue, published by 
Lcole des Travaux Publics has a very extensive circulation, and 
though treating of hdtardc and ronde givTS primary jilacc to 
an^laisc. 

The situation is not very different in present-day Si.ain. The 
niagnilicent 16th century specimens of Iciar (1550) and Brun 
( 1583) were adaj.tations of the hand of Palatino and Vicentino, 
but these writers succeeded lu ither in acclimatizing these nor in¬ 
venting any new, living, national hands. This was achieved by 
Lucas, who created a characteristic Spani.sh upright round-hand 
and companion inclined hdtardc which with astonishingly trifling 
variations remained in possession for two centuries, giving way 
only before anylaise. The hands of many English writing-masters 
were familiar to the leading Spani.sh calligraphers of the i8th 
century. It would he an exaggeration to claim that the script, 
which we are accustomed to term “cop])er-plate.'’ possesses an 
altracti\'c [lersonality Jl is colourless, thoroughly unromantic 
and dull. These, however, were precisely the ijualilies which 
commended it to those who w-rote out invoices. Above all it was 
expeditious, and the writing-masters of London knew better than 
to teach them to tricking out of ascenders with solid blacks or 
capitals with meandering loops which a generation of earlier 
masters thought w'ould endear their own calligraphy to present 
and future. The simple and practical nature of English business 
hand did not exactly serve the material interc.sts of the English 
writing-master. Plain round-hand is not so difficult to acquire 
as to need either pcrj>etual practice at home or continual resort 
to a master. The early American colonists followed the calli- 
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THE HANDWRITING OF THE DOMESDAY BOOK 

Excerpts from the Domesday Book a census of Ian Is m England prepared by command of W II a the Cnnnueror In tic 11th cent ry x i Item satlon 
of the la ds of Wm do Scohies m Carllon Castle and Tornelaus hundred xv Item satlon of the land held by Wm Son of Badoren n Bremesese hundred 
XVI Itemisation of the land held by Wm Son of Norman In Radelau hundred xvi Itemisat on of the land held by Thirst n S n f R If n Bremesese 
hundred 
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EXAMPLES OF CALLIGRAPHY FROM THE 16TH TO 20TH CENTURY 


1. txccrpl from A Hooke ront.iining Jivrrs sortes of hands, IHo first 

tntjlish manual of talliuraphy, written in 1571 by John Bdildon anil 
Jean de Beauehesne, showing the intliiennc of early French script 

2. Spenierian or scrni angulHr penmanship engraved about 1S57 by Gerinck, 

and published by Ph/nney and Company, Buffalo, N. Y. 

3* Specimen of penmanship from Martin Billingsley’s The Pens KxceJ- 
Icncio or the Secretanrs Delight, 1618, showing Gothic influence 


4 A copy ol an engraving try diaries Snell in The art of writing in iti, 
Thvoiy and Pr.ic ice, piitilished in London m 1712 
5. Copy sheet from Edward Johnston's manuscript illustrating his partic¬ 
ularly hatidsome type ot c.illigraphy. a blcrid of roman and italic 
hands introduceil at tfie begmmny of the twentieth century 
6 lllustratiop from The F'ashionahle Penman, showing the method of 
handwriting itdvocatcd by Joseph Carstairs. According to this 
system, the forearm, not the fingers, controlled the script 
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graphical styles of the home country and Benjamin Franklin 
practised a line anglaisc from which a printing typ>e was subse¬ 
quently engraved. The first American copybook (Jenkins, 1791) 
continued the mid-i8th century English script. In 1809 Joseph 
Carstairs of London championed a theory of handwriting in 
which the forearm and not the fingers controlled the script. His 
book was translated into French and Spanish and w-as introduced 
into the United States by Foster in 1830. It was employed 
overseas with such success that it even became known as the 
American System. The American handj however, did in fact 
develop from a continuation of this movement of the forearm 
and a condensation of the running hand exemplified in Jenkins. 
Dayton copyrighted in 1S55 the first specimen of what develojx'd 
into a style w'hich now may fairly claim to rank as the national 
American hand. It is a style which requires a very fine pen as 
the down strokes taper from top to bottom. There is a slightly 
increased slope, a tendency to flourished terminations and a no¬ 
ticeable degree of conden.^alion. It had little success at first and 
it is possible that it would have made no progress but for the 
plagiarization by the very acti\e “Professor” Spencer, who, in 
s[)ile of the protests of Dayton, claimed the design as his own 
and taught it throughout a chain of business colleges established 
in 44 cities by the time of his death in 1861. The style which 
is known to this day as the Spencerian system is by no means 
without its exponents. It is not a particularly unplea.sant letter 
except when written carelessly. 

Nineteenth-century Pfiigland learned to write from the copy¬ 
books of \’erc I'oster, whose lithographed models expressed edi¬ 
fying admonitions in a flawless current hand of the plainest style. 
The “Civil Serciced’ hand also, an upright version of the same 
design, was and is commonly practised. Both scri[)ts are declin¬ 
ing, for one thing because when written with great speed they 
become illegible. The i)ressure of life to-day tells heavily against 
decent handwriting. Writing too much and therefore tem cjuickly 
we C(jrruj)t the sliape and become accustomed to low standards. 
We may find a way out by prac tising two hands, a rough scribble 
and a ceremonial sc'ri[)t. Twentieth-cenliiry mechanics ensure a 
future for correspondence calligraphy it (he devsk ecjuipnient of 
every schoolboy and girl could include a typewriter. 

'I'o inculcacle a good modern, current hand Mr. Hewitt’s Oxford 
Copy Jiooks are to be; recommended. 

So much for the epistolary department of post-Renaissance 
calligraphy (the early finc^ formal Ixmk hands may be stuclictd in 
the article on PALAKoc.k.'tr-i]v: JMiifi). Calligraphical bexjk hands 
settled the forms of the earliest printing types, but were them¬ 
selves affected when the tyice form.s acejuired a momentum of 
tlieir own. It is not true that typography killed calligraphy out¬ 
right—some of the finest calligraphy in the hi.story of book pro¬ 
duction was executed within the memory of the generation which 
witnessed the invention of printing, as may be seen from the work 
of Antonio Sinibaldi of Idorence and Mennius of Naples, to name 
only two famous sc ribes of the Italian school. The anonymous 
calligrai)hcT whose splendid “Chantilly’’ Caesar is fit to rank with 
the finest of mediaeval manuscripts, heads a not less brilliant 
French school. The art died for lack of patrons, not for lack of 
calligrai)hcrs. These eked out a penurious existence as rubricators 
attached to printing houses, or as engrossers of choir-books which 
required larger characters than type founders were willing to cast. 

The age of Louis XIV. witnessed an abortive revival of cal¬ 
ligraphy to which the manuscripts by Jarry, Gilbert, Damoiselet 
and Roussclot remain a pathetic testimony. This school so for¬ 
malized their book hands and cursives as to deceive the eye into 
thinking that they were types. Scribes like Edabart were in fact 
able to write whole book.s in a letter indistinguishable from 
printing type. 

Gothic remained here and there in occasional use and, even in 
our own day, it not infrcriuently garnishes a presentation address. 
Col. Lindbergh’s reception by the City of New' York in 1927 was 
signalized by the presentation of a gorgeous address of welcome 
in W'hich the regard of the American nation was tendered in a 

^“La Mt'lhorlc dc J. Carstairs faus.sc;nc'nt appclce Methode 
Americaine,” Paris, 1839. 


text comprising four or five cacophonous Gothics, scini-Gothics 
and Romans. If in any English address the calligraphy has been 
handsome and noble or even sober and cliguilied, it will have been 
due entirely to the teaching and practice of Mr. Edward Johnston 
who.se Writing and lUiiminating and Lettering tFnmion, 190b) 
created a new interest in calligraphy among wc'althy amateurs and 
collectors and a new school of excellent scribes. To Mr. John¬ 
ston’s teaching therefore we owe that revival of fine calligraphy 
in which England may w'ell lake great pride. Mr. Johnston did 
what the renaissance had done before him: he went back to the 
Caroline Minuscule and though he learned, and learned well, from 
certain fine English mediaesal hands his own beautiful book-hand 
is indiviiiual and underiva'd. As the Exhibition of the Society of 
Scribes and Illuminators (London) proves, he has created a body 
of skilful English calligraphers, whose fine scripts give us no 
excuse for using the debased Gothics and pinchbeck Romans labo¬ 
riously confected by the hack employees of the west-end heraldic- 
artist. the court stationer and the Fifth-Avenue bookseller. 

Johnston’s intluence has not been merely national; it has 
perhaps been greatest in Germany. The works of Neff, Diirer 
and of Baurenfeind were succeeded by an indifferent posterity and 
until our own generation G(Tmany used a mean informal Gothic 
for commemorative and other purijoses where a ceremonial writing 
was required. In 1910 Mr. Edw'ard Johnston's pui)il l-'rauleiii 
Simons introduced his teaching into Germany w'ith great success 
and the printing revival due to William Morris which had already 
made rapid progre.ss rallied to its support. In 1928 Germany has 
a .school of (•alligrai)hers second to none in inventiveness and skill. 
The Gothic letter does not lack chamj)ion.s: the Austrian ITofessor 
Lariseh and Herr Otto Hui)p, tw'o of (he generation who were 
writing before Mr. Johnston’s movement assumed its present im¬ 
portance, both practi.sed Gothic. Prof. Koch of Offenbach is a 
representative of the iresent livc'ly gemratiem and for a variety 
of national and other rea.sons prefers to work in Gothic, though he 
learned from Johnston (he hand.some Roman and italic hands. 
1 *'. H. Ehmcke, though .skilled in Gothic, spe'cializes in Roman. 
There are not wanting certain intluiinces in Germany which while 
seeking in.s|)ira(iori from the new movement would be h;ipi)ier if 
(he old Gothic hands could be revived, d’hus the Ihind fiir 
Deutsehe SeJirijt exists to encourage the Gothic hands. It remains 
to be seen whether (his reaction will be successful. 

There is perhaps a lendeney on the ])art of the Johnstonian 
school to narrow its inlcre.st and practice to formal l)ook-hands 
and to ignore the need for a simple, easy, running eursi\e. d'he 
layman fears that if he writes with a modicum of (are his script 
will be confounded with his of'lua* boy's, and it is e\en claimed that 
“character” in handwriting is more important than legibility. ’I'his 
is a reduclio ad ahsnrdum and it may be replied that a self- 
resiM'cting person emi)Ioying the inevitable and natural movement 
of his f)c‘n to make modest ca]fitals and a lower-case sirij)! in 
which the angles shall bo regular, the ch;iracters sN'mmelrieally 
rounded, the descenders and ascenders proi,K)rtionale ((» their 
bodies w'ill there and then have (lie elements of Jegibilitc', style 
and character. 

iSce also pALAEOGKAmiY; Pktnti\(. Tvni;; Typoguapiiy; 
Writing. 

Biulkxjrapiiy.— H. jenkinson, The Later Court Ihoids in Ln^diind 
(Cambridge, J(;27) ; 11 . Jenkinson and C. Johnson, Court Hand 
lllu.slratid (Oxford, lyi.s) ; E. A. Lowe, “Handwriting” in f'rinni)- 
Jarob, Lri^acy of the Middle /Igr.v (Oxlord, 10.M)), illiislr.itcd, admi¬ 
rable summary of development rinsing of minuscule with the Humanis¬ 
tic period; F. Madan, Books in Manuscript (l.ondon, ; i;. Crons 

and J. Kirchner, Die Goiisc.hen Schrijtarlen (Berlin, Ju.'S) ; 1 ‘. jessen, 
Meister drr Schreibkunst (Stuttgart, io- 5 ) I A. I’runaire, l.rs Tins 
Beaux Types de. Leltrcs (avec avant-jjropos cle Claudio^. T’opelin ct 
Preface par Analole France (P.ariss.d.) ; S. Morison, 't he C (ilh^ruphical 
Models of Ludovico dee,li Arriy^hi surnamed \‘i(enlino (Paris, 1026); 
Luca di Pacioli, Dr Divina Proporlione. (Veneliis, i son). reprint of text 
(with introduction) in Con.stantin Winterburg, Jra Luca Varioli, 
Divina Proportione (Quellenscliriften fiir Kun-tee (Imhie u, Kunst- 
teehnik cles Miltclaltcrs u. d. Neuzeit, Wien, iSSo) : A. Diirer, Vnter- 
wrvsung der Messung tnil dem Zuckel and Rulitschcyt in Linirn, 
tknen und ganzrn Corpnren (Nuremberg, is.’s) and Of the Just 
Shaping of Letters (New York, igi?), (ran-iatioii tiv R. T. Nichol 
of that portion ol the Untmoeysung dialing w ith Ifie (onstrii tion 
of letters; G. Tory, Champfleury (Paris, iS-'o) ; Champfleury (Nev/ 
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York, jg27), English translation by George B. Ives; G. Manzoni 
Studii di Bihliof>rafia Analilica (Bologna, 1882); S. Morison anc 
A. F. Johnson, Flcuron, The, Nos. 2, 3 and 4 lor articles on early 
italics (London, 1924-27) ; R. Blanco y Sanchez, Arte de. la Escritiira 
y de la Calli^rafia (Madrid, igzo) ; D. M. de Servidori, Reflexioner 
sobre la Verdadera Arte de Escrihir (Madrid, 1789) ; E. Cotarclo > 
Mori, Diccionario Biourdfico y liiblh^rdfico de Caligrajos Espahole: 
(Madrid, 2913-/6); T. Torio dc la Riva y Herrcro, Arte de Escrihh 
(Madrid, 1798); M, Hubois, Hhtoire abrr^de de VEcriture (Paris 
1772); N. Huval, Nnuve.llc MtUhode pour Apprendre Facilemen, 
L’Art de tuutes les Elcriturcs usiUes dans le Royaume (Paris, 1750); 
W. A. Smith, “According to Cocker,“ The Progress of Penmanship from 
the earliest times (Paisley, 1887) ; J. Bonzon, La Corporation des 
Maitres-Ecrivains sous I’ancien Regime (Paris, 1899); J- Grand- 
Carlerct, Papeteric et Papetiers de I'anrirn temps (Paris, 19/3) ; 
W. Massey, Origin and Progress of Letters (London, 1763); S 
Morison, Cnracteres dr I'Ecriture (Paris, KfZj), valuable biblio¬ 
graphical and other details (in (hi; style of Massey, q.v,) ; F. Aeffens, 
Late.inische PaUiographie, Trever, 1908; K. F. Strange, The Writing 
Books of the Sixteenth Century - K. Johnston, Writing, and Illuminat¬ 
ing and Lettering (T.ondon, 1906) ; E. John.ston and A. Eric R. Gill. 
Manuscripts and Inscription Letters (London, 1911); R. Bridges 
(edited by), English Handwriting, with thirty-lour facsimile plates and 
artistic and paleograpiiicil criticisms, by Roger I'ry and K. A. Lowe, 
S.P.E. 'bract No. xxiii. (Oxford, 1926) ; M. Gorce, Cours de Calli¬ 
graphic (Paris, J921); H. Nelis, L'Ecriturv et les Scribes Bibliogro- 
phiques (Brussels, igi8). (S. Mo.) 

CALLIMACHUS, an Athenian sculptor of the second half 
of the 5th century ii.c. Ancient crilic.s associate him with Calamis. 
He is given credit for two inventions, (he Corinihian column 
and the running borer for drilling marble. He made a golden 
lamp for the Erechtheum (Paus. 1 . xxvi., 2). His “dancing La¬ 
conian maidens’’ was a work “of llawless precision,’’ but spoilt, 
like his other sculpti/rcs, by over-elaboration of detail. (Pliny, 
Nat. Ilis., xxxiv. gz.) 

See A. Furtwiinglcr (trans. E. Sellars), Masterpieces of Ancient 
Sculpture, p. 437 ff. (i8()S). 

CALLIMACHUS, Greek poet and grammarian, a native of 
Gyrene, nourished about 250 b.c. He opened a school in the 
suburbs of Alexandria, and some of the mo.st distinguished 
grammarians and poets were his pupils. He was sub.se(juently 
appointed by JMolemy J'hiladelphus chief librarian of the Alex¬ 
andrian library, which office he held till his death (about 240). 
His Pinakrs (tablets), in 120 books, a critical and chronologically 
arranged catalogue of the library, laid the foundation of a history 
of Greek literature. Of his 800 works, only six hymns, 04 epi¬ 
grams and .some fragments arc extant; a considerable fragment 
of the Nrkalc, an idyllic epic, has also been di.scovcrcd in the 
Rainer papyri (3ec Kenyon in Classical Review, JNov. 1893). His 
Rome licrrnikcs is known from the imitation of Catullus and 
partly in Greek from pajiyrus fragments (ef. Classical J'hilology 
for 1929). His Aitia (causes) was a collection of elegiac poems 
According to Quintilian (In.stit. X. i. 58) he wat the chief ol 
the elegiac poets, and imitated by Ovid, Catullus and c.spccially 
Propertius. The extant hymns arc extremely learned, and written 
in a laboured style, unrelieved by poetic genius. The epigrams 
are in the Greek anthology. 

Bfni.ior.R.M’iiy.— Editions of the hymns, epigrams and fragmont.s 
(the last cellcctcd Ity Bentley) by J. A. Ernesti (1761), ami O. 
Sdineider (1870-73) (with elaborate indices and excursuses); E. 
Cahen, French eiiition, witli introdurtions (1922) ; liyinns ami ej)igrams, 
by A. MeineUe (1801), and U. Wilainowitz-Mdllemiorff (1897), See 
K'eue Brnchsi iirke ous der llekale des Kallimut hits, by T. Goinperz 
(1803); H. von Arnim, Z,uni neuen Kallimochos (Wien, iqjo) ; 
R. Pfeiffer, CalUmachi Fragmenta Super Reperta (1921), with bibli- 
(tgraphy; F". Schmidt, Die Pinakes des Kallimochos (1022); also G. 
Knaack, Callimachea (1890) ; A. Beltrami, CA’ Inni di CalUmacho e il 
Nomo di Terpandro (1806); K. Kuiper, Studio Callimachea (jSqO) ; 
A. Haniettc, Les Epigrummes de Callimaqur : Hude critique et lilter- 
airr (Paris, 1907) ; U. von Wilamowitz-Mbllendorff, Hellenistiche 
Dichtung in der Zeit des Kallimachos (1024). There arc lOnglish 
translation.s (ver.se) by W. Dodd (1755) and fl. W. Tytler (1793); 
(prose),by J. Bank.s (1856). .See also J. E. Sandys, Uisl. of Class. 
Schvl. i. (ed. 1006), p. 122. 

CALLINUS of Ephesus, the oldest of the Greek elegiac 
poets and the creator of the political and warlike elegy. He is 
supposed to have flourished between the invasion of Asia Minor 
by the Cimmerii and their expulsion by Alyattes (030-500 b.c.). 
During his lifetime his own countrymen were also engaged in a 
life-and-dcath struggle with the Magnesians. 'fhese two events 


give the key to his poetry in which he tries to rouse the lonians 
(0 patriotism. Only scanty fragments of his poems remain; the 
longest of these (pre.served in Stobacus, Florilegnim, li. 19) has 
even been ascribed to Tyrtaeus. 

See edition of the fragments by N. Bach (1831), and in Bcrgk, 
Poetae Lyrici Graeci (1882), On the date of Callinus, see the historic.s 
of Greek literature by Mure and Mueller; G. H. Bode, Geschichte der 
hellenischen Dichtkunst, ii. pt. i. (1838); and G. Geiger, Dc Callini 
Aetate (1877), who places him earlier, about 642, 

CALLIOPE, the chief of the Muses (q.v.), occa.sionaliy in 
late authors the Muse of epic poetry (Gr., “beautiful voice”). 
See He.siod, Thcog., 79; Anth. Pal. ix. 504, /. 

CALLIRRHOE, in Greek legend, second daughter of the 
river-god Achelous and wife of Alcmaeon (q.v.). On his death, 
she prayed that her two young sons might grow to manhood at 
once and avenge their father. This prayer was granted: and her 
.son.s, Arnphotcrus and Acarnan, slew Phegeus, the murderer of 
Alcmaeon, and returning with the necklace and robe (peplos) of 
Harmonia (q.v.; see also Alcmaeon), dedicated them at Deliihi 
(Ovid. Met am. ix. 413). 

CALLISTHENES (c. 360-328 n.c.), of Olynthus, Greek his¬ 
torian, a relative and pupil of Aristotle, through whose recom¬ 
mendation he was appointed to attend Alexander the Great in his 
Asiatic expedition. He censured Alexander’s adoption of oriental 
cuslom.s; this offended the king, and he was accused of being privy 
to a conspiracy and thrown into prison, where he died. His death 
was commemorated in a treatise (KaWtaOkeris 7} irepi ttcvOous) 
by his friend Theophrastus. Callisthenes wrote an account of 
Alexander’s expedition, a history of Greece from th(' peace of 
Antalcid.as (387) to the Phocian War (357), a history of the 
Phocian W,'ir and other works, all of which have perished. The 
romantic life of Alexander, the basis of all the Alexander legends 
of the middle ages, originated during the time of the Ptolemies, 
but in its present form belongs to the 3rd century a.d. Its author 
is usually known as pseudo-Callisthcnes, although in the Latin 
translation by Julius Valerius Alexander Polernius (beginning of 
the 4th century) it is ascribed to Aesopus; Aristotle, Antisthenes, 
Gnesicritus and Arrian have also been credited with the author- 
•;hi|). There are also Syrian, Armenian and Sla\’onic versions, in 
uldition to four Greek versions (two in i)ro.se and two in verse) in 
the middle ages (^ee Krumbachcr, Geschichte der byzantivischen 
Litteralur, i8()7, p. 849). Valerius’s translation was completely 
superseded by that of Leo, arch-priest of Naples in the loth cen¬ 
tury, the so-called flistoria de Preliis. 

Sco Script ores return Alexandri Magni (by C. W. Miillcr, in the 
Ditlot edition of Arrian, 1846), containing the genuine fragments and 
the text of the pseudo-Callisthcnes, with notes and introduction; A. 
Westennann, Dc Callisthenc Olynlhio et Pseudo-Callislhevc Cotnmen- 
tatio (1838-43); J. Zachcr, Pseudo-Callisthcnes (1867); W. CI’.ri.A,' 
Geschichte der griechischen Litteratur (1808), pp. 363, 8/9; article hy 
Edward Mejer in Er.sch and Ciruber’s AUgemeine Ettcyklopadic; A. 
Ausfeld, Zur Kritik des griechi.'ichcn Alexanderrnmans (Bruchsal, 
'^^4) ; Plutarch, Alexander, 52-55; Arrian, Anab. iv. 10-14; Diog. 
.aerlius v. i; Quintus Curtius viii. 5-8; Suidas s.v. See also Alkx- 
\Nnr.p TIT. rnr; Great (ad fin.). For the T.atin translations see 'I'euffei 
Schwahe, Hist, of Roman Literature (Eng. trans.) § 399; and M. 
Schanz, Geschichte der rbmischen Litteratur, iv. i, p. 43. 

CALLISTHENICS: see Gymnastics; Physical Culture. 
CALLISTO, in Greek mythology, an Arcadian nymph, daugh- 
er of Lycaon and companion of Artemis; probably a local form 
if Artemis Kalliste (fairest). She bore Zeu.s a son, Areas, the 
incest or of the Arcadians, and was transformed into a bear by 
Hera, Zeus, or Artemis. Areas, when hunting, encountered the 
bear Callisto, and would have shot her, had not Zeus carried up 
)Oth to the skies, where hi* j/l'>ct‘d them as consti'llations. 

Bidliography. —See Apollodorus, iii. loo-roi; Ovid, Metam., ii,, 
,81-530; R. Franz, De CallLlus fahula (1890), whii h deals exhaus- 
ively with the various forms of the legend, and Roschcr’s Lexikon, s.v. 

CALLISTRATUS, an Athenian poet, only known as the 
uthor of a hymn in honour of Harmodius (q.v.) and Aristogeiton. 
I'hls ode, which is to be found in Athenaeus (p. 695), has been 
jcautifully translated by Thomas Moore. 

CALLISTRATUS of .‘Vphidnae, Athenian orator and general 
n the 4th century n.c. For many years, as prostates, he suf/jiortcd 
Ipartan interests at Athens. On account of the refusal of the 
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Thebans to surrender Oropus, which on his advice they had been 
allowed to occupy temporarily, Callistratus, despite his magnifi¬ 
cent defence (which so impressed Demosthenes that he resolved to 
study oratory), was condemned to death, 361 b.c. He fled to 
Methone in Macedonia, and on his return to Athens in 355 he was 
executed. 

See Xenophon, IJeUenica, iii. 3, vi. 2; Lycurgus, In Leocr. 93; and 
P. Cloche, La Politique de 1 ’Athi.nien Callistratos, in Revue des Rtudex 
Aucitnties, vol. xxv. (Bordeaux, 1923), where references are given to 
other modern works. 

CALLISTRATUS, Alexandrian grammarian, flourished at 
the beginning of the 2nd century b.c. He was one of the pupils of 
Aristophanes of Byzantium. Callistratus wrote commentaries on 
Greek poets, a few fragments of which have been preserved in the 
scholia and in Athenaeus. He was also the author of a miscella¬ 
neous work called used by the later lexicographers, 

and of a treatise on courtesans (Athenaeus iii. 125 B, xiii. 501 D). 
He is not to be confused with Callistratu.s, the pufdl and successor 
of Jsocrates and author of a history of Heraclea in Pontus. 

See R. Schmidt, De Callislralo Aristophaneo, appended to A. 
Nauck’s Aristophanis Byzantii Friigmenta {1848) ; also C. W. Miiller, 
Pragmenta Hidoricorum Gruccorum, iv. p. 353 note. 

CALLISTRATUS, Greek sophist and rhetorician, probably 
flourished in the 3rd century. He wrote Ehphrascis, descriptions 
of 14 works of art in stone or bra.ss by distingui.shed arti.sts. 
This little work is usually edited with the Eikoties of rhilo.stratus. 

BiBi.TOGr<Ai’UY.--.See F. Jacobs, Animadversiones criticae in Cal- 
listrali statwis (1707); edition by SchenkbRcisch (Teuliner scric.s, 
1Q02) ; also (\ G. Hcyne, Opuscula Academica, v., pp. 19O-221, with 
commentary on the t)rsrriplioues. 

CALL MONEY. A London money-market term used to 
describe .short-term loans advancc'd to bill-brokers by banks on 
security. Another name for such advances is “day-to-day money,” 
or even “over-night money.” Such advances are essential to the 
bill-broker, who rt'quires prompt loans to deal with bills offering. 
Call money is advanced on the security of bills of exchange or of 
bearer securities, and the name exyiresses the fact that, lent for a 
very short period, the bank making the advance has the money 
for practical puri)Ose.s at call. {See Money Market.) 

Call Loan. —According to the custom in use by the New York 
Stock Exchange, a lender washing repayment of a call loan must 
notify the borrower by 12.30 b.m. in order to receive payment 
on that day, and a borrower wishing to terminate a call loan must 
notify the lender before i p.m., or else he can be charged an¬ 
other day’s interest. It is possible to stipulate a rate of interest 
on a call loan ])ut this practice is quite unu.sual. Interest is com¬ 
monly paid at the “call loan rate.” which may vary from day to 
day. The lender notifies the borrower of any rise or fall in the 
interest rate, which is known as “marking up rates” or “marking 
down rates.” 

CALLOT, JACQUES (1502-1635), French engraver, was 
born at Nancy in LoiTaine, w'here his father, Jean Callot, w'as a 
hcrald-at-arms. When only 14 years old, he was allowed to ac¬ 
company the duke of Lorraine’s envoy to the papal court in order 
to study art in Rome. His first care w^as to study the art of design, 
of which in a short time he became a ])crfect master. Philip 
Thomasin instructed him in the use of the graver, w^hich, however, 
he ultimately abandoned, substituting the point as better adapted 
for his purposes. From Rome he went to Florence, where he 
remained till the death of Cosimo II., the Maecenas of those 
times. On returning to his native country he was warmly received 
by the then duke of Lorraine, who admired and encouraged him. 
As his fame wvas now spread abroad in various countries of Europe, 
many distinguished persons gave him commissions to execute. By 
the Infanta Isabella, sovereign of the low countries, he was com¬ 
missioned to engrave a design of the siege of Breda; and for 
Louis XIII. he executed a design of the siege of Rochelle and the 
attack on the Isle of Re. He engraved in all about 1.600 pieces, 
the best of which are those executed in aqua fort is. No one ever 
possessed in a higher degree the talent for grouping a large number 
of figures in a small space, and of representing with two or three 
bold strokes the expression, action and peculiar features of each 


individual. Freedom, variety and naive characterize all his 
pieces. His Fairs, his Miseries of War, his Sieges, his Temptation 
of St. Anthony and his Conversion of St. Paul arc the best-known 
of his plates. 

See also Edouard Meaume, Rccherchcs xur la vie de Jacques Callot 
(i86o). 

CALLWELL, CHARLES EDWARD (1859-1928), only 

son of Henry CaJlwell, of Lismoyne, Antrim, was born in London 
on April 2, 1859, and educated at Haileybury. He entered the 
Roy;U Military Academy in 1876. He saw active service in India, 
in the Transvaal 1881, and in the South African War. He had 
resigned from the intelligence department of the war office, where 
he was D.A.Q.N.G. in that branch, in 1909, but returned to the 
service in 1914, held the post of Director of Military Operations at 
the War Office during the Great War and was largely responsible 
for the plans of the Dardanelles campaign, although opposed to it 
in principle. From 1915 onwards he was employed first in Rus.sia 
and then on munitions work, and in 1917 was promoted major- 
general and created K.C.B. He was an acknowledged authority 
on small overseas campaigns, and his chief contriliution to litera¬ 
ture is his Small (1897), which has remained a standard 

work. His other work.s include: Tactics of To-day (1897), Mili¬ 
tary Operations and Maritime Preponderance (1897), tac¬ 
tics of Home Defence (1897) ‘'i^id The Dardatielles (1920). 

CALMET, ANTOINE AUGUSTIN (1672-1757), French 
Benedictine, was born at Mesnil-la-IIorgne, on Feb. 26, 1072. He 
joint'd the Benedictines in 1688, and in 1698 was apjiointed to 
teach theology and jihilosophy at the abbey of Moycn-Moutier. 
He was successively prior at Lay, abbot at Nancy and of 
Senones in Lorraine. He died in Paris on Oct. 25, 1757. The 
erudition of Calmet’s exegetical writings won him a universal 
reputation but they have failed to stand the test of modern 
scholarship. The most noteworthy are:— Commentairc de la 
Bible (1707-jo), and Dictionnnire historique, i’cographique, cri¬ 
tique, chronolojtique et litteral de la Bible (1720). His numerous 
other wmrks and editions of the Bible are known only to students, 
but as a pioneer in exegesis, (jalmet is noteworthy. As a historical 
writer he is best known by his Ilistoire ecclesiastiqiie et civile de 
la Lorraine (Nancy, 1728). founded on original research, and by 
various useful works on Lorraine, of which a full list is given in 
Vigouroux’s Diciionnairr de la Bible. 

See A. Digot, Notice bioftraphique et liitcrairc sur Dom Augustin 
Calmet (Nancy, iSoo). 

CALMETTE, GASTON (1858-1914), French journalist 
and writer, was born at Montpellier on July 30, 1858. In 18S4 
he joined the stalt of Lc Figaro, and in 1804 became editor, He 
attracted much notice in 1013 and IQ14 as (he originator of the 
bitter attacks on the policy of M. Caiilaux; especially with regard 
to M. Caillaux’s attitude in the Rochette case of igi i, in which 
it was alleged by Le Figaro that the director of public prosec u- 
tions had been influenced by the Ministry to delay thc‘ (c)urse 
of justice. As a result of thc'se newspai^cr attacks Mnu-. Caiilaux 
called at the office of Lc Figaro on Marc;h 16, 1914 and .shot M. 
Calmette dead. (See Caillaux, Josei'H Marie Aeouste.) 

CALNE (Kawn), a market town and municipal bonnigh in the 
Chippenham parliamentary division of Wiltshire, England, cjij mi. 
W. of London by the (LW.R. Pop. (1938) 4,824. Area, 1.9 
St].mi. Jt lies in the valley of the (."alnc, and is surroiinck cl In- tiie 
high tableland of Salisbury jilain and the Marlborough tiowig^. Jn 
the loth century Caine {Canna, Kalnc) was the site of a i)alace 
of the West-Saxon kings. Here a .synod met in c)78 and a wilen- 
agemot was summoned in 997. In the Domesday survey Caine 
was a royal borough with 47 burgesses. In 1565 it [xissesscd a 
gild merchant. Caine claimed to have, rec eived a e hart or from 
.Stephen and a confirmatiem from Henry 111 ; the rhartcT is.sued 
by James II in 1687 apinirentiy never came int o fort e. The bor¬ 
ough returned two members to p:irliament somewhat irregularly 
from 1295 until 1832, then one member until i88v Noteworthy 
buildings, besides the church of .St. Mark, are a grammar school, 
founded by John Bentley in 1660, and (he town hall. Bacon- 
curing is the staple industry. The area of the Ijorough was more 
than tripled by the 1934 extension. 
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CALOMEL occurs in nature as the mineral horn-(juicksilver, j tinction. This suppression of privileges was badly received by 
found as translucent tetragonal crystals with an adamantine lustre the privileged notables. Calonne, angered, printed his reports and 


and whitish grey or brownish colour; it is mercurous chloride 
(mercury sulx hloride), Hg,Cl... The chief hualities arc Idria, 
Obermoschel, Horowif/, in Havaria and Almaden in Spain. It 
was used in medicine as early as the i6th century under the 
names Dram miti^atus, Manna metallorum, Aquila alba, Mrr- 
curius dulcis: later it became known as calomel, a name j)robably 
derived from the Greek aoXov, beautiful, and fxtXas, black, in al¬ 
lusion to its blackening by ammonia, or from AaXo? and /zeXi, hon¬ 
ey, from its sweet tasti*. It may be obtained by heating mercury 
in chlorine, or by reducing mercuric chloride (corrosive subli¬ 
mate) with mercury or suliduirous acid. It is manufactured by 
heating a mixture of mere urous sulj)hate and common .salt in iron 
retorts, and condensing the sublimed calomel in brick chambers. 
In the wet way it is obtained by j)reci])ilating a mercurous .salt 
with hydrochloric acid. Calomel is a white i)owder which sub¬ 
limes at a low r('d heat; it is insoluble in water, alcohol and ether. , 
Long continued lioiling or prolonged digestion with water, dilute 
hydrochloric ai id or solutions of alkaline chlorides convert it into 
mercuric chloride with dejjosition of mercury. 

'rhe molecular weight of mercurous chloride has given occasion 
for much discussion. Is. Mitsciierlicli determined the vapour den¬ 
sity to be 8-3 (air — i), corresironding to HgCl. The supjrorters of 
the formula Hg.t'b pointed out that dissociation into mercury 
and mercuric chloride w'ould give this value, since mercury is a 
monatomic element. A. Werner determined the molecular weight 
of mercurous chloride in jwridine solution, and obtained results 
pointing to the formula HgGl. However, the double formula, 
HgvCl;., has been completely established by II. Ik baker, igoo, by 
va])our density dc'lerminalions of the absolutely dry substance. 

Galomel [)os.sesses certain special i)ropc‘rties and uses in the 
pharmacology and therapeutics of mercury (q.v ). The spc'citic 
value of merc urous chloride is that it e.xerts the valuable projrerties 
of mercuric chloride in the safest and Ic'ast irritant manner, as 
the active salt is continuously and freshly generated in small 
quant it ic-s. Its phnrniacopeial prc'parations are the ‘‘Black W'ash,” 
in w’hich calomcd and lime react to form mercurous oxide, a 
l)ill still known as “J’lummer’s iiill,” and an ointmcul. Externally 
the salt has not an>' i)arlicular advantage over other mercurial 
compounds, de.si)i(c‘ the exist cue e of the otTicinal ointment. In¬ 
ternally the salt i.s given in doses—for an adult of from one-half 
to live grains. It is an admirable ajjerient, acting especially on the 
upiu'r part of the intestinal canal (duodenum and jc-junum). It 
is well to follow a dose of calomel with a saline purgative a few 
hours afterwards, d'he special value of the drug as an aperient 
depeuds on its antiseptic power and its stimulation of the liver. 
The salt is oftc-n used in the tre-atment of syphilis, but is prob¬ 
ably less useful than certain other mercurial comfxrunds. Calomel 
or alternatively mercuro-salicyl arsenate is the active constituent 
of an ointmeict (unguenturn prophylaxis) employed as a prophy- 
lacric measure against svphilis. 

CALONNE, CHARLES ALEXANDRE DE (17M- 

i8oj), ITench statesman, was born at Douai on Jan. 20, 1734. 
He be came’ in succession advocate to the general council of Artois, 
procurcur to the parlement of Douai, master of requests, then in- 
tendant of Metz ( i 768) and of Lille (1774). C'alonne assumed of¬ 
fice as controllc’r-general of tinance on Nov. 3, 17S3. He found 
“300 millions to pay and ru’ither money nor credit.” He attempted 
to carry on the government by means of loans and thus made a 
position which was already serious practically hopeless. The 
parlement protested again.st registering the edicts for raising the 
loans, but in vain. In (Jetober 1785 he recoined the gold ecunage, 
and he develoix’d the caisse d’csconiptc. When it became impos¬ 
sible to raise any more loans Calonne proposed to the king the 
supjiression of internal customs, duties, and the taxation of the 
property of nobles and clergy. Turgot and Necker had attempted 
these reforms, and Calonne attributed their failure to the malevo¬ 
lent criticism of the paricments. An assembly of “Notables” was 
called together in January 1787. Before it he exposed the deficit 
in the treasury, and proposed the est.iblishment of a subvention 
territoriale, which shoulcJ be levied on all property without dis- 


so alienated the court. Lemis XVT. di.smi.ssed him on April 8, 
1787, and exiled him to Lorraine; from there he went to England. 
In 1780, when the statcs-general were about to as.semble, he 
crossed over to Flanders in the hope of being allowed to offer 
him.sclf for election, but he was sternly forbidden to enter France. 
He then joined the emigre party at Coblenz. His Etat dc la Eranee 
a present ct d venir, a violent criticisrn of the financial measures 
of Necker, was published in London in 1700. He was allowed to 
return to France in 1802, and died in Paris on Oct. 30 of that year. 

See Ch. Gomel, Lcs Causes financicres de la RHolution (i8q.A ; R. 
•Stourm, Les Finances de I'nncien n'gitne el de la RHudution (iS 80 ; 
Susanc, La Tactique financicrc de Culonnc, with bibliograjihy (iqoj). 

CALOOCAN, a municipality (with administrative centre and 
2T barrios or districts) of the province of Rizal, Luzon, Philii)i)ine 
Islands, not far from Manila. Pop. (ig.p)) 38,820 (a gain of 
4,734 .since igi8), of wFom 19,524 were males, and Jip were 
whites. It was the rendezvous of plotters against the Spaniards and 
one of the starting points of the insurrection. The region produce^ 
palay (rice), sugar and coconuts. Of those inhabitants aged 6 to 
It), inclusive, 42-9% attended schools, and of those 10 years old 
and over 6g-8G’ were literates. The vernacular is Tagalog. 

CALORESCENCE. When radiant energ>’ is absorbed by a 
substance (/.c., when the sum of (he retlected and transmitti’d 
energies is not equal to the incident energy) the absorbed energy 
is usually transformed into radiant eru’rgy of a different wave¬ 
length or refrangibility, or into energy of another form. The 
conversion of the rays belonging to the dark (infra-red) portion 
of the .spectrum into the shorter, more refrangible waves of 
visible light was demonstrated by John Tyndall and the term 
calorescrnre (from the Lat. color, heat) was invented by him 
to describe this phenomenon. 

Tyndall sifted out the long, dark, infra-red waves from the 
shorter, visible waves associated with them in (he light from the 
sun or electric arc, and concentrated them to a focus. A pii’te 
of charcoal or blackened platinum placed at this focus was raised 
to incandescence. The emission of light (visible ra\'s) by (he 
charcoal or platinum is puri’ly a temperature effect, therefore 
(alorescence is not to be regarded as the strict converse of the 
jihenomenon shown by Sir 0 . G. Stokes to occur in fluorc’seent 
bodies {sec Fi-Uorescf.nce and Phosi-iiorkscf.ncf. ). 

See al.^o John Tyndall, Heal as a Mode vf Motion. 

CALORIC, a hypothet ical impomU-rable tluid to whose action 
the early scientists ascribed the manifestations of heat {q.v.). 

CALORIE (also .spelt Cai.ury). A unit of he.-it defined as 
the quantity of heat required to raise a unit ma.ss of water one 
degree in temperature on the Centigrade scale, in which the 
freezing point of water is taken as o°C. and the lioiling ])oint as 
looT. The magnitude of the unit is proportional to the unit of 
mass selected, so that it is also necessary to specify the unit of 
ma.ss in defining the quantity of heat measured. The following 
jnits of this type are in general use for various purposes. 

The gramme-caloric (or small calorie) defined as the quantity 
)f heat required to raise the temperature of i gramme of water 
by i"C., is the unit of heat most commonly employed for scien¬ 
tific purposes for which the gramme is taken as unit of mass. 
The kilogramme-caloric {kilocalorie or large calorie) is equal 
to 1.000 gramme-calorics, and is commonly employed ])y cugi- 
neers in countries where the metric system is adopted. The pound- 
caloric is similarly employed in connection with the British sys¬ 
tem of weights, and is equal to 453-6 gramme-calories, if 1 lb. is 
taken as 453-6 gm. 

The term caloric is also employed in stating the total heat or 
total energy of a substance, such as water, or steam, when 
measured per unit mass on the Centigrade scale. It is unnecessary 
in this case to specify the unit of mass because the total heat 
measured in pound-calorics per pound is obviously the same for 
any given substance and range of temperature as that measured 
in gramme-calories per gramme, provided that the same unit 
of mass is employed in cither case in measuring the substance 
and in defining the heat unit. In this connection the mean calorie 
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is most commonly employed, defined as one hundredth part of 
the increase of total heat of water per unit mass between o® 
and ioo°C. under atmospheric pressure. 

Similar units of heat may be defined in terms of the Fahrenheit 
and Reaumur scales of temperature, but are rarely, if ever, 
called by the name calorie, or employed for purely scientific 
purposes. By far the most important of these is the British 
Thermal Unit (B.Th.U.), defined as the cjuaniity of heat required 
to raise one pound of waiter one degree on the Fahrenheit scale. 
One B.Th.U. is equal to 453-6/i-S or 252 gramme-calories pre- 
ci.scly. 

The absolute values of all the above units of heat depend on 
the properties of water in a manner which is explained in the 
article Calorimetry. Their relations to other units are further 
illustrated in the article Heat. 

CALORIFIC VALUE, the number of heat units obtained 
by the complete combustion {q.v.) of unit mass of a fuel {sec 
Fuel). 

CALORIMETRY, is the scientific term for the measurement 
of quantities of heat and must be carefully distinguished from 
thermometry, w'hich signifies the measurement of temperature or 
degree of hotness. Quantities of heat may be measured in various 
ways by observing the effects they produce. The most imiiortant 
t)f these effects for the present puriiose are (</) ri.se of tempera¬ 
ture, ib) a change of stale, (r) transformation of electrical or 
mechanical energy into heat, or vice versa. The object of the 
pre^('nl article is to illustrate the various methods of measure¬ 
ment by reference to historical experiments, to discuss the assump¬ 
tions made and the experimental difficulties involved in their 
a[)])licatioii, and to comjtare the results with sjiecial reference to 
the mechanical equivalent of heat, and to the order of accuracy 
attainalile. 

The fundamental assumption made in measuring quantities of 
heat by any method is that the quantity of heat contained in 
any body in a given state at a definite temiierature and pressure 
must always be the same under the same conditions at any time, 
no matter what changes the body may have undergone in the 
interval, providid that it has been restored to its original state. 
This w’as a.ssumed bj' all observers from the earliest times, but 
wais first put in categorical form by Carnot (.sec He.vi' ) as the basis 
of his argument on the motive power of heat by llu“ method of 
the cycle. It wais also assumed as self-evident that the total heat 
per unit mass of any substance, such as water, in a homogeneous 
state, must be the .same for difiereiit jiorlions of the substance 
when thoroughly mixed to a uniform tenqierature and pressure. 
In other words that the lu'at-content of any body of uniform 
composition must l)e simply proportional to its mass, other things 
being equal. Since it was manift'stly impossible to deprive any 
botly comidetely of heal, the absolute value of the total heat con¬ 
tents could not be measured in any case; but it sutliced for prac- 
■-ic:d puiposes to be abU‘ to me.isure the change of total heat lie- 
tween any limits, from which the total heat of any subslame per 
unit mass, reckoned from a convenient zero suih as o"C., could 
be inferred for any temperature. But W’ith the rough apparatus 
employed by the early exiierimenlalists, it aii]>eared that the in¬ 
crease of total heat was so nearly proportional to the rise of tem¬ 
perature within the limits of error of their measurements that it 
sufficed to tabulate for each substance a single specific constant S, 
called the “siiecitic heat,” representing the rate of increase of the 
total heat with temperature. Taking water as the standard sub¬ 
stance of specific heat unity, the unit of heat on this system 
is the quantity required to raise unit mass of water 1° in temjxm- 
ature. In terms of this unit the specific heat s of any other sub¬ 
stance may be defined as the quantity required to raise unit mass 
of the substance 1° in temperature. It follows that a body of 
mass m, composed of a substance of six'cific heat s, will require 
per degree rise of temperature a quantity of heat represented by 
the product ms, which is called the “thermal capiacity” of the 
body considered. These approximate definitions, tacitly assuming 
the constancy of the specific heat, will suffice for the immediate 
purpose as a liasis of discussion of experimental methods of 
measurement in illustration of the various points in which further 


precision of statement or manipulation is required in accurate 
calorimetry. 

Method of Mixtures. —The method originally employed in 
nearly all cases was the. familiar method of mixtures as described 
in textbooks. The apparatus in its simplest form consists of 
an open ves.sel, of known thermal capacity, containing a known 
mass of water at atmospheric temperature /o, and provided with 
a thermometer and a stirrer. A known mass m of the substance 
to be tested is heated to a suitable temperature ^1 in a sep.irate 
heater, and is then quickly immersed in the calorimeter. The 
water is well stirred, and its final temperature is noted as soon 
as equilibrium has been reached. The loss of heat of the hot sub¬ 
stance in cooling from its initial temperature /i to the final tem¬ 
perature /a is represented by the product of its thermal capacity 
ms by the drop of temperature This is ecjuated to the 

gain of heat by the calorimeter and the contained water due to 
the ri.se of temperature (/--/o), which is represented by the prod¬ 
uct MUr-t(\), where M includes, in addition to the actual mass 
of the water, a small correction, called the “water-equivalent,” 
representing a mass of water equivalent in thermal capacity to the 
calorimeter, thermometer and stirrer. The value of 5 is thus 
obtained in the form, s ^ and represents the 

mean .sixxific heat of the substance tested over the range /i to tz 
expressed in terms of that of waiter over the range /o to tz. If 
specific heats w'ere all constant, as originally assumed, the mean 
specific heat over any range would be the same as the actual 
six’cific heat at any iioint. But .since we know that the specific 
heat of any sulistaiue may often vary con.siderably with ti'inpera- 
lure, it is usually necessary to specify the range of temfieraturc 
over which the measurement is nvide. Further, since the scales 
of difft'rent thermometers tlifier (juile ai)i)reciably, it is desirable 
in accurate work to reduce tlu’ results to the absolutt' scale of 
temperature for the sake of uniformity. It will easily be seen 
that, unless the six'cific heat is nt'arly constant, the familiar 
method of expression in ternrs of specific heal becomes rather 
comjilicated and ditficult to ajiplv Thus in dealing with casics 
in whiih the siiecific heat is vari.ablt', it is usually jiri'ferable to 
express the observations of mtuni specific heats over largi* ranges 
directly in terms of the total h(‘al /.', which greath’ simplifies the 
nt'Ct'.ssary reduction and tabulation of tin' result.'^. The total lu'at 
per unit mass at any ti-mi)erature is a definiti* ith.v^ical jiroperly 
of the substance, and is that most often reciuired in pr.e. tical 
calculations. The quantity actually measured in an experimeiu 
like the above is the drop of total heat, hi-h-z, wiiiili i-' equal to 



Fig. t.— CONTINUOUS electric calorimeter for observing the 

VARIATION OF THE SPECIFIC HEAT OF WATER 


where s is tlie mc-an spei ifu heat over iIk- same range of 
temperature. I'urlher examples of this method of exjjressiun are 
given in the later sections of this article. 

One of the chief sources of uncertainty in all calorimetric experi¬ 
ments is that heat cannot be perfec tly insulated or [)rcveiit( d Irorn 
escaping. Thus in the simple experiment above described, some 
heat is lost while the healed body is being transferred to the 
calorimeter, some heat is lost from the calorimeter as soon as 
its temperature is raised above that of its surroundings, and 
some is usually lost by evajioration from the exiiosed surface of 
the water. The degree of accuracy attainable in the measure¬ 
ments depends to a great extent on the possibility of preventing 
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all such losses as are avoidable, and of estimating those which can 
not be eliminated. Various methods of effecting this desirabli 
result are described and compared with special reference to th 
problem of determining the variation of the specific heat o 
water, which is one of the most fundamental questions in calorira 
etry, and affords many good illustrations of the difficulties t 
be encountered in accurate work. 

Variation of the Specific Heat of Water.— It would appear 
at first sight to be a simple matter to test the constancy of the 
specific heat of water by mixing equal weights of water at differ 
ent temperatures and ob.serving whether the final temperature ol 
the mixture was the mean of the two initial temperatures. 1: 
reality the result of any such experiment would depend quite a: 
much on the scale of the thermometers employed, and on uncer¬ 
tainties of heat-loss, as on the actual variation of the specific heat 
H. V. Regnaull, who made so many ad\’ances in calfjrimetry an( 
thermometry, appears to have come to the conclusion by makini 
some tests of this nature that the variation of the specific heat 
at temperatures such as are used in calorimetry, was too .small t' 
be detected with certainty. He also made some very elaborat 
measurements on a large scale with water from a boiler undei 
steam-i)ressure, over the range from no'" to lyo'X'., which .showe 
that the total heal h of w;iter increased somewhat more rapi(ll> 
at higher temperatures and pressures in a manner which could 
be represented within the limit.s of error of his experiments b> 
the simple formula, 

h -/4-0- ^itjiooY (I 

The corn'sponding \ alue of the .spc'cific heat .v at any lemj)era 
ture / was deduced l)y differentiation, thus, 

s — dhjdl- i-f-o-oo4(//joo)-f-0'OOo(//ioo)''^ (2. 

These formulae were accepted for more than 50 years as the 
basis of calculation in steam-engine practice, for which they 
aflorded ample acc uracy. They implied a gradual increase of spe¬ 
cific heat, starting from the value i at o'^’C. and reaching i-ooii6 
at 20", 1-00425 at 5o'’C., and 1-0150 at ioo°C., thus confirming 
the conclusion that the variation of the specific heat at ordinary 
atmos|.)heric temperatures w’as too small to be worth taking into 
account in calorimetric experiments, the accuracy of wdiich under 
the best conditions rarely exceeded 2 or 3 parts in i.ooo. 

Many able ('xperimentaiisls who succeeded Regnaull found 
much larger rates of increa.se of the specific heat at ordinary tem¬ 
peratures. Many of their methods were highly ingenious, but 
their results wrre so discordant as to leave little doubt that the 
rem.likable discrepancies bc'lween different obscTvers were due 
mainly to ku k of .apiirec iai ion of (he difficulty of the problem 
d'he first reliable indication of the- true mode of variation betwc'cm 
o'’ and was that obtainc-d by H. A. Rowland (.vce bedow’) in 

his experiments on the mechanical ecjuivalent of hc-at. His obser¬ 
vations led to the totally unexpected result that the .specific heat 
of water, instead of increasing steadily with ri.se of temperature 
from the freezing point, .showed at first a fall of more than i''/f, 
reaching a minimum at 30", after which a slight increase was 
indicated Hut owing to the rapid increa.se of they heat-loss at 
higher temiieratures the observations were not continuc-d beyond 
35‘’C. Row'laiid himself was doubtful on this account about the 
exact position of the minimum, and considered that the specific 
heat might go on decreasing as far as 40°. The fact of the 
diminution of (he specific heat in this rc'gion w'as soon verified by 
many indepeudc'nt observers, though they differed somewhat in 
the rate of diminution and in the position of the minimum. But 
they differed so widely at higher temperature.s that they did not 
throw any light on the relation between the thermal unit at 
2o'’C., as employed in the method of mixtures, an-l the mean 
thermal unit from o" to roo”C., as commonly adopted by engi¬ 
neers and used in ice-calorimetry. 

The first investigation covering the whole range o'’ to 100'’, 
in which due attention was paid to the thennometric difficulties, 
was that made by Liidin (Zurich, 1895) under the direction of 
Prof. Pernet, employing the method of mixtures with mercury 
thermometers of the Paris tyi)e. The results were probably as 
good as could be obtained by the method employed, which is not 


very suitable for the purpose, since the highest observation with 
the hot water at 97° docs not give the actual specific heat at 97®, 
but only the mean specific heat from 97° to 18°, the final tem¬ 
perature of the calorimeter. The quantities of hot water added 
were adjusted to give nearly the same rise of temperature, ii® 
to 18°, in the calorimeter in each case, so that the mean specific 
heat of the hot water over each range could be compared with 
the same standard. The observations of the mean specific heat, 
.six of which were taken for each of ten ranges, seldom differed 
by more than 2 or 3 pwrts in 1,000 from the mean at each point, 
but may have been liable to .systematic crror.s due to evaporation 
or similar causes. The deduction of the formula for the actual 
specific heat from the observed values of the mean specific heat 
over different range.s is a somewhat indirect process which greatly 
increases the uncertainty of the values of the actual specific heat 
in the region near ioo‘’C. Ludin's formula for the actual .specific 
heat X at any temperature t between o'’ and loo'^C. is often 
c}uoted, and is as follows:— 

S-- 1 —0-07668 (/Xoo) -f-o-j 06 ( 7 Too)“ —o-1 t6 (//loo,)^ (3) 

=^0-00025 ^0-040 ^0-030 

The probable crror.s of the coefficients, as calculated by Liidin, 
are given in the line below the formula itself. The curve rej3re- 
.senled by this formula is shown by the line marked “Liidin's 
formula” in fig. 2. It shows a minimum at 2 5'’C. followed by a 
rapid rise to a maximum at 87°, and falls rapidly beyond 100'" 
instead of rising continuously like Kegnaull’s curve given by 
formula (2). But a formula of this type, in which the coelTu ients 
are large and of opposite signs, cannot be (rusted for extrapolation. 

Method of Electric Heating.—The method of electric heat¬ 
ing, which i.s now' commonly aj)i)lied for measuring s|)ecifn heals 
at high or low temperatures, offers .special advantage's for the 
variation of the specific heat. After the substance to be tested 
has been heated or cooled to any de.sired temperature in a suitable 
thermostat, a measured quantity of heat is imparted to it by an 
electric heating coil, sufficient (0 produce a small rise of tem¬ 
perature, which is carefully measured. The actual specific heat 
is thus obtained over a small range at (he de.sired point, in place 
(»l (he mean .sjiecific heat oxer a large range of lenqit'ratme, 'I'lie 
method has (he additional advantage (hat (he heat-loss in Irans- 
fereme, which i.s such an uncertain element in the method of 
mixtures, may be entirc'ly avoided, since the substance i.s heated 
after being j}laced in position in the calorimeter. 

The arrangcmc'nt shown in fig. i was enijiloyed liy H. L. C'allen- 
clar and II. T. Barnes (/V///, Trans. 1902) in apjilying (he electric 
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Fig. 2.—CURVES representing formulae (3). (63 AND (B) 
Variation of specific heat of water, betwoon 0 and 100 C, in terms of 
calories at 20'’C, as In Table I. 

method to the variation of (he specific heat of water. A steady 
urrent of water flowing through ;i fine tube from B to A is 
ie;itecl during its passage by a steady electric current through a 
entral conductor of suitable resistance. The current produces a 
toady difference of temperature between A and B, which is mcas- 
jred by a single reading with a differential pair of platinum 
hermometers (see Thermometry). The flow-tube and the Iher- 
neter pockets at either end are protected from heat-loss 
3y enclosure in a silvered vacuum jacket, which is surrounded by 
in external water jacket maintained at the desired temperature 
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by a vigorous circulation of water from a delicate thermostat. 
The adoption of a steady-flow method eliminates all the discon¬ 
tinuities of operation which are so troublesome in the method of 
mixtures. After turning on the electric current and allowing suffi¬ 
cient time for the temperature to become perfectly constant in 
the outflow pocket A, the water current through AB is switched 
over into a weighing flask (not shown in the figure) without alter¬ 
ing any of the conditions, and is collected for a suitable interval 
of time, recorded on an electric chronograph, in order to deduce 
the flow VI in gm. per second. Meanwhile one observer records 
the difference of temperature dl between A and B, which remains 
practically constant, while another records (he difference of poten¬ 
tial E between the ends of the central heater and the current C 
passing through it by means of a potentiometer. The water- 
equivalent of the calorimeter, consisting mainly of the outflow 
pocket A, is very small, and is not required at all in the calcula¬ 
tion if the temperature is constant. Sufficient stirring is effected 
by causing the water to circulate spirally round the liulbs of the 
thermometers and round the central heater in the flow tube AB. 
The heat generated by the stirring can be measured by observing 
the difference of pressure between A and B, but never exceeds i 
in 10,000 of the heat supplied electrically. The temperature of 
the external water jacket, which is always nearly the same as 
that of the inflow pocket B and of the thermostat, is not required 
with great accuracy, and is read by the mercury thermometer 
shown in the figure. The use of a differential pair of platinum 
thermometers for measuring the rise of temperature dt of the 
water in jiassing through the fine flow tutie (which is required 
with the greate.st accuraiy) ensures that (he observation shall 
be simultaneous for both thermometers, and avoids (he uncimtain 
corrections for change of zero and for stem-exposure to which 
even the best mercury thermometers are liable. 

The steady-ilow' method jiussesses the adeaniage that the exter¬ 
nal loss of heat is greatly reduced and is rendered more regular, 
so that it becomes easier to measure with certainty. There is no 
free surface of water to permit loss liy evaporation as in an open 
calorimeter. The vacuum jacket eliminates the possibility of loss 
by convection or by cleiiosilion and evaporation of dew, W'hich are 
common sourci's of trouble in calorimetric experimimts by other 
method.s. liut it cannot entirely eliminate losses by conduction or 
radiation. Thi; direct determination of these residual losses, by 
experiment at eatli observation, is readily effected by the follow¬ 
ing method. 

The rate of heat supply liy the elec trie current in watts is given 
by the product EC, and is ecjual to the rate at which heat is 
being carried off by the water together with the rate of heat hxss 
by conduction and radiation; these may be expre.ssed in watts 
and represented by (he products Jrnuit and h dt, respectively, since 
both arc proportional to the rise of temperature di. We thus 
obtain the general equation of the method, 

EC^Jsmdl-Chdt ( 4 ) 

in which Js is the \-ariable specific heat to be determined in joules 
or watt-seconds per gram per degree rise of temperature, m is 
the flow of water in grams per second, and // is the rate of heat- , 
loss in watts per degree rise. A second observation E then j 
taken at the same temiierature with a different value of the water 
flow m, and the current C is adjusted to give the same rise of 
temperature. W'e thus obtain a second equation in which the 
term h dt is the same as in (4) and can be eliminated by sub¬ 
traction. The reejuired value of Js is thus obtained in the form, 

Js^^iE'C-E"C')l(m'-m") dl, (5) 

where the quantities observed in the two separate flows are dis¬ 
tinguished by dashes. In practice it is .seldom possible to get the 
rise of temperature precisely (he same in both observations, and 
the other theoretical conditions cannot be satisfied exactly, but it 
IS easy to allow for any small deviations of this kind by making 
slight modifications in the calculation. 

The results obtained by this method over the whole range o® 
to looT. can be represented satisfactorily by the following 
formula;— 


5 = o-Q8536-f-o- 504/(/+20) -f 0-0084 (//loo) -}-o-ooq(//ioo )2 (6) 
in which the value of the constant 0 98536 is adjusted to make 
.V ™ I when t — 20®, or the specific heat is expressed in terms of 
a unit at 20° C. The other terms are small and positive, and can 
be calculated with ample accuracy for all possible purposes by 
means of a loin. slide rule. The corresponding curve is shown 
by the line marked “Callendar’s formula” in fig. 2. Some of the 
separate observations, taken with 
six different calorimeters, are 
plotted in the figure in order to 
indicate the order of agreement 
obtained. Liidin’s observations 
could not be plotted in the same 
way, since (hey did not represent 
the actual specific heat at any 
point but only the mean sfjccific 
heat over considerable ranges. 
Formula (6) shows a minimum 
3 t .37-5°C., and differs from 
Liidin’s by about 1 % between 
70° and Qo"C., but shows no 
sign of a maximum, and con¬ 
tinues to ri.se at a rate very sim¬ 
ilar to Rcgnault’s formula (2), 
with which it agrees closely at 
200“ C. It is not intenflc'l for 
extrapolation above 100as it 
represents the .specific heat at a 
con.stant pressure of i atnio.sphere, which cannot be directly 
measured at temperatures above the boiling-point. 


Tablk I. 

Specific heat s, and total heat h of xvalcr at atmospheric pressure in 
terms of a thermal unit at 20°C. for the range cj "’ to loo^'C. 


'I'emperaUi re 

SjH-eific heat 

'rotal heat li, reckoned 

from o'" ('. 

rrntigrade 

('allendar (O') 

Callenrlar 

Rowland 

I.iidin 

0^' . 

1 •010^6 

0-00 


0-00 

.s' • 

i-oo5()0 

5-040 

5 -o-;i 

5-033 

10 

1-00310 

10-0().! 

io-o<)2 

lo-of; .’ 

i.s' ■ 

i-ooT 22 

15-072 

1 5-0-; 2 

1 vofio 

20 ^ . 

1-00000 

20-075 

'20-07 5 

2o-o0i 

2 S” ■ 

0-00022 

25 ' 07 .'i 

. 7 'I'O'/ I 

2 VOIM 

.■50" . 

0-00877 

30-008 

30 -071 

05c) 


o-o<)85(i 

35-002 

,■ 15 -05 8 

35 'O ()0 

40“ 

0-00850 

40-054 


■to-0(15 

45 " 

0-00871 

45-047 


■15-077 

-.d" . 

o-Qooor 

50'04.1 


So-Q ()5 

bo' . 

o-00004 

<10-030 


(lO-15(1 

70' . 

1-00125 

70'042 


70- 2 s 1 

So^' . 

7-002S8 

80-0O2 


8 o’ 37 .; 

00" . 

LOo47(> 

<jo-100 


00-505 

icxf . 

1 -ooni^ti 

100-1 50 


ioO’Si4 


The figures in the column headed “Specific Heat” .show the 
variation given by formula (6j. J( veil) be seen tlial the s])e(ifu 
heat at 15'' exceeds that at 20*" by little more than 1 in 1,000, 
which is beyond the limits of error of orclinary cah)rimetric exjieri- 
menis. The figures in the next column give the iornasponding 
values of the total heat h obtained liy int(‘grating tlie same formula 
for the specific heat. The mean thermal unit over the rangi* o‘' 
to 100° is obtained by dividing the value of h at 100“ by 100, 
and is seen to be i-ooi6 times the .specific heat at 20'’. The mean 
specific heat over any range is most easily oi)l.aine(l from this 
column by dividing the drop of total heat by the corresponding 
drop of temperature. But for most experiments in which large 
ranges of temperature are used in the calorimeter the conc’crse 
process is required, namely, to deduce (he drop of total heat 
h'-h" from the observed drop of temperature This is most 

easily done by adding the small diffcneiice and subtracting 
which may be obtained from the table by inspection. 

In comparing results obtained by different methods if is always 
desirable to go back to the quantities actually measured, whenever 


Small ■one 



Fig. 3.—BUNSEN ICE CALORIMETER. 
ENCLOSED IN VACUUM JACKET TO 
PREVENT CREEP OF ZERO 
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possihie. Rowirtnrl in his (‘xperimcnts observed the incre.'ise of 
Kjial heat from 5 ’ lo 35 ' in niechaniial units, whit h are reduced 
to thermal units in the column headed ‘‘Rowland” l)y dividing by 
his value of the mechanital etjuivalent at 20'^’. Mis results thus 
reduced are seen to agree very closely with those found by the 
electric method over the same range, although the values of the 
specific heat for successi\'e intervals ol 5'’ (which are generally 
taken as the basis of comparison) art? somewhat irregular owing 
to the. increasing uncertainly of (he heat-loss towards the latter 
part of the range. Similarly in Liidin’s experimc-nls, the quantity 
measured was not the specific hcs'it at /, liut the drop of total heat 
of (he hot water (or the gain of total heat of the cold water) 
introduced into the (rilcninieter. Mis values of the total heat 
agree as closely as could bc“ exixated with the' continuous electric 
method from 0“ lo 40'^'. IJc yond 40“ they show an increasing 
clicergence, which amounts, however, to only o-2'’i at 7o‘', where 
his curve of spec ific heat shows a discrc'jcanc y of nearly 1%. 

Liidin’s curve- of spec ilic heat was reproduced with remarkable; 
fidelity by VV. R. and W. Fv liousfield {Phil. 'I'niu.s. ic>ii), who 
etniiloyed a most ingenious method of elialric lieating in a Dewar- 
llask c alorimetcT. Tlic-y measured the rise of tc-mperalure with 
mercury thermometers, and were umibie to extend the observa¬ 
tions beyond So"' on account of evajioration from the surface 
of the water. When expressed in terms of total heat, the dis¬ 
crepancies of their rc-sults from formula (6) arc* somewhat smaller 
than (hose of laidin's fornuila, and may probably be attributed 
to uncertairilic*s of hc‘at-loss by evaiioration, etc., at the upper 
limit of their range, or lo ericcrs due to stem-exposure and vari¬ 
ations of zero suc h as are ine\'itable with merc ury thermometers, 
or possibly to the dil'licully of cietc-rmining the waler-c*cpiivalenl 
of the calorimeter and hc-ater satisfactorily. In any ca.se the type 
of variation shown by Ludin's curve for the sjiecilic hc-al, witli a 
maximum below 100" followed by a rajiicl fall at higher tc*mp<‘ra- 
turc's, is cjuile inadmissible on theoretical grounds, lic'sides bc‘ing in 
Contradiction with the results of exiierimc-nls at higher tempera- 
lures, all of which a[)pear to re(|uirc a continuous increase of the 
.s[)ecific heal with rise of temperature. 

Theoretical Explanation of the Variation. —Rowland sug¬ 
gested that the increase* of the spc'c itic heat of watc-r on approach¬ 
ing the free/ing point should be due to an incrc'asing proportion 
of molecules of ice in (he liciuid, Assuming that c*ach icc* molecule 
in melting absorbs a ((uantity of heat e{|uivalen( to its latent heat 
of fusion, the* proportion of icc; molecules in water at the freezing- 
point would be something in the* order of of Ihe mass. Nearly 
all of (hc*.sc* would be melted by the* time; llie water reached a 
temiieraturc* of 40"’, where (lie .sincific hc*al has already begun 
to increase again. M. ' 1 '. llarnes has succeeded in measuring the 
sjiecitic heat of supercooled waiter below' the* frc‘c‘zing point, and 
tinds that it continues to incrc*ase as the temi>eralure falls, follow¬ 
ing a prolongation of the same curve as that found above the 
freezing point. The high s})ec'itic hc*at of water has often been 
attributed lo the; complexity of the water molecule, which has 
been the subject of much speculation; but it is futile lo specu¬ 
late until something definite is known of the nature of (he poly- 
merrs pre.sent and the laws of equilibrium F>etwee.n them. There is 
no doubt that the formation and ciissoc iation of complex molecules 
must profoundly affect the specific heat. 

In the ca.se of the* vapour, on the other hand, there, is little 
doubt (hat the great majority of the molecules of steam are 
single mcilccules of (he type MjO. (See Vaporization.) It 
apjiears highly {irobable that a certain proportion of steam molc*- 
eules must also exist in solution in Ihe liquid W'hen in equilibrium 
with the va[)our in the state of saturation, and that (heese mole¬ 
cules are chiefly responsible for the increase of specific heat of the 
liquid. According lo the vapour-pressure theory of osmotic pres¬ 
sure (.vce TiiEKMODYNAiMic’s) the surface of any liquid acts as a 
semi-pcrmeablc membrane, which allows free passage to the 
vajiour-molecules. This implies that the density of (he vapour 
molecules in the liquid should be the same as that of the vapour 
with which it is in equilibrium, or that water at any temperature 
should contain its own volume v per unit mass of saturated steam 
at the same temperature. Since a volume v of steam already 


exists in the water in the state of vapour, the vaporization of unit 
mass of water with increase of volume from v to V (the corre¬ 
sponding volume of steam) involves (he vaporization of a volume 
V-v of steam. Thus the w'hole latent heat L of vajiorization per 
unit mass corresponds wn'th the generation of a volume V-v of 
.steam, and the latent heat of the volume v already contained in 
(he wa('‘r should add (he fraction v/(V-v) of L (0 (he total heat 
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li of the water. According to this view', the effect of the steam 
molecules on the variation of the total heat // of the liquid, reck¬ 
oned from o‘’('., may be represented by the .simple formula; 

//- .Y„/ (7) 

A formula of this type, though without any theoretical interpreta¬ 
tion, was first ])roj)osecl by I’aul de St. Robert ('I'urin, 1S57), as 
representing Regiiault’s results lietw’een 100'^ and 20o'’C. just 
as well as formula (,1 ). It W’as also pointed out by J. Macl'arlane 
dray (Proc. Inst. C.E. 1902) that, by superposing on formula (7) 
(he efieet of the ice molecules near the freezing point, a curve 
very similar to that found by the continuous electric mt'thod for 
the variation of the specitic heat between 0° and ioo"’C. would 
be obtained. Since the effect of the ice moIccu!e.s l)ecom(;s evanes¬ 
cent above 4o"C., the simple formula (7) wais adopted as the 
basis of Callenders .stc;am tables, (hough formula ( 9 ), including 
(he effect of the icc molecules, is still ri-iiuire*! for calorimetric 
experiments between o" and 40"* 


Table IT. 

Told! heat h of water under saturation pressure. In terms of mean 
thermal unit o" to loo'C. 


Temperature 

P. 

Regnault 

tr) 

11'K-ler’u i 
(8) 

(8) \-apv ' 

Eornuila ( 7) 

1 =;o'’ . 

150-7 

150-02 

1 S 1 ■ 16 

150-01 

-■00’ . 

202- 2 

205-11 

204■t 4 

204-5,5 

-’.so" . 

2 .Vf 7 

257-16 

258-46 

-’.50-78 

400" . 



4 16-,11 

4 -'-'-86 

.LSo" • 


.t 7-)-08 

482-o,>, 

4 0112 

47 -t" • 

.too-5 

.101-01 

•1IS-OI 

481-25 


The first column gives the temperature. The column headed 
Regnault (ij gives values of // by formula (i) reduced in the 
proportion 100/100-5, since the value of h at ioo°C. is lOo in 
terms of the mean thermal unit, wdicrcas Regnault’s formula 
(i) gives //^ 100-5 ‘'if loo'^C. in terms of a unit at o'^’C. In the 
c.'ise of Dieterici’s formula (8) {see below) the values are already 
exprcssc*d in terms of the mean thermal unit. His formula for h 
is very similar to Regnault s but w'ith different coeffudents. Both 
are liable to the objection that they do not make the total heat 
iiicre,'ise suthciently fa.st to satisfy the theoretical conditions at the 
critical point, 374®C. The values of the thermodynamic formula 
( 7 ) are exi)ressed in terms of the mean thermal unit by choosing 
the value of the constant 5 „ to be 0 99666, whicli is very nearly 
the same as the mininiurn value of the specific heat 0-99697 given 
Fiy formula (6) in terms of the mt‘an thermal unit. 

Method of Fusion. —The measurement of quantities of heat 
in terms of change of state, c.g., fusion of ice or condensation of 
steam at constant temperature, is theoretically the most perfect 
in that no c^uestion of the thcrmometric scale is directly involved. 
'The practical difficulties encountered by Black and other observers 
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(sec Heat) in applying the method of fusion lay in the measure¬ 
ment of the quantity of ice melted. These troubles were first 
successfully overcome by R. Bunsen (Phil. Maf^. 1871), who con¬ 
structed an apparatus in which the diminution of volume due to 
the melting of the ice could be observed. The construction of a 
modern calorimeter of this type is illustrated in fig. 3. The cen¬ 
tral tube A serving for the reception of the heated body is sur¬ 
rounded by a bulb B tilled with air-free water, which communi¬ 
cates at its lower end with a lube C of small bore containing 
mercury, by which any changes of volume of the water in freez¬ 
ing or melting can l)e observed with considerable accuracy. The 
vacuum jacket J surrounding the bulb B was not included in 
Bunsen’s original design but is a later addition intended to elimi¬ 
nate creep of zero, as explained below. In using the instrument, 
the first operation is to freeze some of the water in B by circu¬ 
lating a freezing liquid, such as alcohol or ether at a low tem¬ 
perature, through the inner tube A, which thus becomes coated 
with a sheath of ice. The whole apparatus is then immersed in a 
bath of melting ice, leaving only the upper end of A and the 
tube C exjKiscal. If a hot body is now dropped into the tube A, 
the quantity of heat which it gives uji in cooling to o"C. will 
melt a corresponding amount of the ice sheath. The quantity of ice 
melted is shown by the retreat of the mercury along the tube C, 
or preferably by observing the weight of mercury sucked into 
the tube as in using a weight thermometer. Since the weight thus 
obserxed is directly pro[)ortional to the quantity of heat added, 
and is independent of the dimensions of the calorimeter, the con¬ 
stant factor for reducing weight of mercury drawn in to gram- 
calories of heat added is the same for all ice-calorimeters of this 
ly[)e. The constant is usually determined by adding known ejuanti- 
ties of heat in the form of water at its boiling-point. l>ieterici 
(Ann. Phys. 1905) used the method for observing the variation 
of the mean specitic heat of water at tempc'raturc'S up to 300'’C., 
by sealing known weights of water in quartz-glass bulbs which 
W'ere heated to various temiieratures and dropped into an ice- 
calorimeter. By using thin bulbs heated to 100' C. he was thus 
able to determine the constant of the ice-calorimetc-r in terms of 
the mean thermal unit with an accuracy not previously achieved. 
The value found was 154CJJ mg. of mercury [ht mean gram- 
calorie centigrade, in place of the value 15-4.1 previously employed 
as the n.ean of the results of other workers, ])ieterici’s xalue 
of this important (onstant has since been confirmed liy Iv (Iritliths 
(Proc. Phys. Soc. 1913), W’ho found 15-491 mg. of mercury as the 
ecjuivalent of the mean gm. calorie of 4-185 joules, as givc-n by 
the electric; method shown in fig. 1. 

d’he chief advantage of the ice calorimeter is that it is very 
perfectly protected against external loss of heat provided that 
the internal ice sheath is sulficicanly continuous to prevent any 
heat escaping directly from the heated body to the external ice 
bath, and that the temperature of the- ice Icafh is precisely the 
same as that of the ice sheath inside the calorimeter. Sometimes 
there may be a slight difference in quality of the ice, cau.sing a 
gradual creep of zero w'hen the calorimeter is directly immersed 
in the ice bath. This creep of zero, which is often troublesome in 
delicate experiments, may be completely eliminated, as has been 
explained by 11 . L. Callcndar (Eiicy. Brit. 1902), by enclosing 
the bullj of the calorimeter in a vacuum jacket, as indicated in 
fig. 3, which reduces any possible interchange of heal about t,ooo 
times as compared with direct imneersion of the calorimeter in 
the ice bath. The method is then very convxmient for measuring 
small quantities of heat, such as those due to the Peltier effect 
(sec also Electricity), especially when the heat is generated 
inside the calorimeter. The risk of heat-loss in transference can¬ 
not be avoided, any more than in the methcul of mixtures, if the 
heated body has to be dropped into the calorimeter, though the 
uncertainty may be reduced by skilful manipulation. 

The most important correction in Dieterici’s experiments on 
water was that for the thermal capacity of the c|uartz bulbs, which 
amounted to about a quarter of that of the contained water in the 
experiments at 100'' to i3o"C., and was calculated from a for¬ 
mula for the specific heat of quartz-glass. He estimated the order 
of accuracy of the experiments at ioo°C. as i in 1,000 on the 


mean specific heat, but stated that the precision attainable dimin¬ 
ished at lower temperatures as the quantity of heat to i)e measured 
was reduced. I'or this reason the method was not suited for giving 
accurate results for the variation of the specific hc'at near the 
freezing point. The correction for the water equivalent of the 
quartz bulbs became more im[)ortant at higher temperatures, 
where it was necessary (0 use much thicker bulbs in order to wilh- 
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stand the steam pressure. From 150° to 220", bulbs having a ther¬ 
mal capacity about e(iual to the contained water were employed. 
Above this point ui) to 300", the limit of the experiments, the 
bulbs hiul a capacity nearly 4 times that of the water, which 
would greatly increase the uncertainty of the results. Another 
small correction was a])plied lor the internal latent heat of the 
steam generated in the spac(“ left vacant above the water level, 
since th(' bulbs could not be completely filled without ri.sk of 
bursting under the enormous pressures which might be generated 
by the expansion of the water. When these corrections are ajiplied 
the (|Uantity measured, as Dieterici iioints out, is the dro]) of 
internal energy of the watcT in cooling to o'C. from its initial 
tempc'rature, since the water is enclosed in a jiractically non- 
exjiansix'e envelope, and no exii'rnal work is done either in heat¬ 
ing or cooling, 'riuis the fonnuhi, given by Dieteriu for the 
mean specific heat .Vo, / from o" to t, namely 

.9,, t o-9()8 2 7 — 0-00518,| (/ / 100) -f o-oofx; 12 (/ ,' 100)'■ (8) 
when multiplied by /, represents the inleinal encTgy of water at t 
under saturation jiressure, reckoned from o"C. and exiiressed in 
terms of the mean thermal unit, giving Xo, i -\ when ioo. 
This formula gives slightly higher \allies for the internal energy 
than Regnault’s formula (1 ) for h, as shown in Table IF, and has 
commonly bca-n adoi 4 ed for the total lieat of water liy t'onti- 
nental and American writers on the subject. But in order to 
deduce the total heat h from the internal energy, the cjuanlity 
npv should be* added, representing the thermal ec^uivalent of the 
work recjuired to pump a volume v into a boiler against the steam- 
jiressure p. This correction is indicated in the next column of 
Table II. and gives higher values than (8), agreeing very well 
with the thermodynamic formula (7) up to 2oo'('., but still fall¬ 
ing short of the rapid increase shown by (7) near tlu* iritical 
point. The corresponding formula for the specific heal x at t, 
as obtained from ( 8 ) by differentiation, and expiessed in terms 
of a unit at 2o“C., is represented Ixy the curve marked "Dit'terici” 
in fig. 2. As Dieterici remarks, the formula for x has an inferior 
degree of accuracy to that representing the mean specitic heat, 
x'(j, f since it does not so directly represent the n'sults ot observa¬ 
tion. Some additional uncertainly in the redudion arises from 
the value of the unit at 20'', which Dicterii i gives as 0-9974 hi 
terms of the mean unit, in place of the value 0-9984 given by the 
continuous electric method. The agreement of these two values 
to I in 1,000 coincides with Dieterici s estimate of the limit of 
accuracy of the ice calorimeter. 
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Method of Condensation. —The Steam Calorimeter, in which 
quantities of heat are measured in terms of the latent heat of 
condensation of sleam, has been apjdicd with success by J. Joly 
{Proc. R.S. 1880) to the dihicult fjroblem of measuring the spe- 
cifu heats of ^ases at constant volume, and is undoubtedly cajjable 
of jrivinp very accurate results under suitable conditions. But its 
use for accurate work is practically restricted to the range from 
atmospheric lemperaturc to ioo'(’., and it is of less general 
apijlic.ibilily than the ice calorimeter The method also recjuircs 
very delicate vve-ighing of the ciuantity of steam condensed, as 
igm. calorie corresjconcls to the condensation of less than 2mg, 
of steam. Assuming Regnault’s value 58 ^ 68 for the latent heat 
oi steam at 100" C., Joly found, by weighing the steam condensed 
in healing a known mass of wal(;r from 12" to ioo"C., that the 
mean spec ilic lu'at of water Icelween these limits was only 0 9952, 
whereas the value given by Kegnault's formula was 1-0053, ^i^^l 
that given by Ludin's lormula 1 0086, excecabng the value found 
by joly by more than 1 '/a- joly’s observation was of special inter¬ 
est at the- time (1895) as the first suggestion that the accepted 
values of the total heat of water at 100° and the latent heat of 
steam wcTc‘ discordant Icy an amount w’hich cemid hardly he 
neglectecl in the case of such imjiort.int constants. Joly’s obser¬ 
vation was jcrobably very accurate liut gave only the ratio of the* 
two, and not the actual value of cat her. The truth probably lay 
heivveam the' two extremes, as was sui)se([uently found to be the 
c ;ise. 'I'hiis if wc‘ take the value's of the total heat of water at 12'^ 
and 100' , as deduced from formula (6) and given in Table 1 ., we 
find the mean Specific heat 1 00104 in terms of a unit at ao^C. 
and deduce for the latent beat from Joly's observation the value 
540 0 in plate of RegnauH’s 536-7. The higher value. 540 in terms 
of a unit at 2o''(’., has since bec'ii confirmed by other observc*rs, 
though it may still be a little too low on account of the difficulty 
of eliminating Llie last traces of moisture in saturated stc'ain or 
any other vapour. Tor this reason it is usually preferable, in find¬ 
ing the total heat, or the latent heat, of a .s.ilurated vapour, to 
oh.serve the total heal at the required temperature /, but at pres¬ 
sures slightly below that of saturation to make sure that the 
vapour is dry. Values for the dry saturated vapour may then be 
deduced by ('xlrapolaling (he isothermal curves thus obtained on 
the I’T diagram to the saturation iiressure. 

Steady Flow Methods.—In i)lace of measuring the rise of 
lerniierature in a fixed mass of water, as in the method of mix¬ 
tures. it is often jireferable, in cases where (he heat to be measured 
(an he supplied at ;i steady rate, to keep the temperature in every 
[jart of the ap[)aratus constant by rc'inoving the heat as fast as 
it is gener.'ited by means of a steady t 1 ow of cooling water. When 
the conditions have become stationary the rate of heat supply 
can be measured by observing the rate of flow and the rise of 
temperature of the cooling water. The method is especially 
suitable for measuremenls of the total heat of liquid.s or v.ipours, 
and of (he calorific values of gaseous and licjuid fuels, which in- 
cliTcle many of the most important cases in practice. It has the 
advantage that the wafer ecjuivalent of the apparatus is not 
re(j[uired, which greatly facilitates work at higher temperatures and 
pressures, where the thermal capacity of the apparatus is often 
large and its accurate determination would be a matter of con¬ 
siderable clitViculty. A steady flow' method combined with electric 
heating has already been illustrated in fig. i. The object in that 
ca.se w^as to determine the variation of the specific heat of the 
steady current of water. The total heat of other fluids in steady 
How may then be measured by using a steady flow of water to 
carry off the heat. In this ta.se there are two Hows to be mea.s- 
urecl. but the complication of electric heating is no longer re- 
quiretf As a good illustration of the way in which difficulties of 
measurement may be circumvented by the emjiloyment of a steady 
flow method, we may take the measurement of the total heat of 
steam at high temperatures and pressures, which is a problem of 
some practical interest and importance, but has hitherto resisted 
solution by any of the older methods. 

The heart of the apparatus, in which the steam is condensed and 
its drop of total heat measured, is called a jacketed condenser and 
is shown in section in the annexed fig. 4, omitting such details of 


construction a.s are not essential to the principle of the method. 
The auxiliary apparatus required ior generating a steady flow of 
steam consists of a fecal-pump, designed to work up to a pressure 
of 4,000 Ib. per sq. in., delivering water at the desired pressure 
to an electric boiler and superheater capable of generating steam 
and heating it up to the (icsired temperature. The steam then 
pas.ses through a thermometer pocket in which its initial tempera¬ 
ture and pressure are accurately observed, defining the state in 
which its total In-at TI\ is to be measured. Immediately on leaving 
(his high-pressure pocket, the steam is passed through a throttle 
tube (which reduces the pressure to atmospheric without altering 
its total heal ) before entering the condenser through the inlet 
marked A on the left of the figure. The condenser proper con¬ 
sists of the annular sjiace between the two inner tubes, in which 
the steam is caused to circulate .spirally, as indicated in the figure, 
in order to increase the efficiency of condensation. After being 
condensed to water at atmospheric pressure the steam leaves the 
condenser at B and jxisses through a thermometer pocket, not 
shown in the figure, in which its final temiierature as condensate 
is observed. Its total heat fh in this slate is known from the table 
already given. Finally the condensate is cooled to atmosi)heric 
temperature before being collected in the tanks, which are weighed 
at suitable intervals in order to determine the flow of steam M in 
Ib./min or gm./scc. or other convenient units. 

The steady flow of cooling water by which the steam is con¬ 
densed is supplied from a large Innk in W'hii h the level is main¬ 
tained constant. After passing through a IhcrnKjmetcr pocket at 
(', where its temperature is observed, the cooling water circulates 
round the jacket .shown in the figure, which is .separated from the 
condenser yiroper liy the layer of lagging. It (hen circulates round 
(he condenser tube, abstracting heat from the steam and rising 
in temperature, and leaves the apparatu.s through a thermometer 
pocket attached to the outlet at D. It is cooled again (o atmos¬ 
pheric temperature on its way to the weighing tank, in which the 



tlow VI of cooling water is measured for the same intervals as 
hat of the condensate M by switching ove’* the Hows simultane¬ 
ously into their respective tanks. The function of the jacket, 
through which the cooling water enters the apparatus, is to catch 
any heat which might otherwise escape from the hot water sur¬ 
rounding the condenser. In addition to this, the whole apparatus 
is enclosed in an external jacket, not shown in the figure, supplied 
with circulating water from the same tank as the cooling water. 
This external jacket is protected by lagging and, being always at 
the same temperature as the internal jacket surrounding the con- 
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denser, serves to prevent any heat rcachinj? the cooling water from 
outside, after its inflow temperature has been measured at C. 
With these precautions, the external loss of heat from the con¬ 
denser is almost incredibly small, rarely exceeding a fifth of 1%, 
even with a rise of temperature of 8o®C. in the cooling water. 

The theory of the method is extremely simple and has the 
advantage of giving the result directly in terms of total heat, 
without any ambiguity with regard to the quantity measured. The 
kinetic energy of flow through the pockets being negligible, when 
everything is steady, the rate at which heat is being carried in by 
the steam, namely MHi, must be equal to the rate at which heat 
is being carried off by the condensate and the cooling water, 
namely together with the rate of heat-loss X 

from the high-pressure pocket, and x from the condenser. Divid¬ 
ing each of these quantities by M, so as to obtain the total heat //i, 
of the high-pressure steam per unit mass, we find the equation, 

H, = Hz+{ho-h)m/M+{X+x)/M (9) 

It should be observed that II2 and A' -f x are small compared 
with II and that the term requiring the greatest accuracy of 
measurement is h-.—h,, the gain of total heat of the cooling water. 
This is always very nearly equal to the corresjmnding rise of 
temperature, as directly measured with a differential pair of plati¬ 
num thermometers, from which the gain of total heat is easily de¬ 
duced by adding and subtracting the small differences shown in 
Table 1. between h and t, as previously explained. The rates of 
heat-loss. A' and .r, can be found, as in the continuous electric 
method, by varying th(; flows M and m independently in suitable 
ratios. This is more troubh'some than in the electric method, but 
need not be repeated at every observation if the same apparatus 
is employed for a considerable iKTiod, 

It might be thought that it would be necessary to condense the 
steam under its original pressure in order to measure the total 
heat. This was the case according to the old definition of the total 
heat by Rcgnault, who actually measured the total heat of steam 
in this wa\’ up to i 2 atm()si)heres. Owing to the high pressure, he 
met with many difficulties from leakage and measured the total 
heat of water in a different way, which led to awkward discrejv 
ancies in the theory. With the new definition of total heat, first 
proposed by Callcndar in a previous edition {Ency. Brit. 1902), 
and now genera ll>’ atcei)ted, all these difficulties and discrepancies 
disappear, and the steam may be condensed at any convenient 
pre.ssure without affecting the results for the total heat. The ad¬ 
vantage of condensing always at atmospheric pressure is that only 
one design of condenser is reejuired. Moreover the best security 
against ari}^ possibility of leakage between the steam and the cool¬ 
ing water is obtained, since the perfect ab.sence of leakage may be 
tested at any lime by employing much higher pressurt'S. Never¬ 
theless it is es.sential, in ordtT to secure permanent immunity from 
leakage, to design the condimscT in siuh a way that every tube is 
perfectly free to exjiand. Otherwise it would rack it .self to pieces 
in time by differences of expansion between the hot and cold 
tubes. In imictice both the inside and the out.si(le of the annular 
space are utili/ced for condensing the steam, by making the cooling 
water circulate through the whole length of both. But lhe.se de¬ 
tails of construction could not be .shown in the diagram without 
obscuring the main princii)le. 

It is a great advantage of the method that the same apparatus, 
without any modification, can be applied for mea.suring the total 
heat of w’atcr by simply pumping hot water through it. In pjoint 
of fact it was first designed with the object of verifying the ther¬ 
modynamic formula (7) for the variation of the total heat of 
water at high pressures near saturation; but owing to the difficulty 
of procuring the expensive apparatus required for high pressures 
it Was first applied {Phil. Traii.s. 1912) to the verification of Table 
1. for the total heat between 0° and loo'^C. as deduced from the 
observation of the specific heat by the continuous electric method. 
Since the World War, with the assistance of the British Electrical 
Research Association, who provided the nece.ssary funds, it has 
been possible to extend the measurements for both steam and 
water to pressures in some cases exceeding 3,500 lb. There was no 
difficulty in measuring the total heat k of water at high pressure 


provided that the temperature was 2” or 3° below that of satura¬ 
tion; but, at or near the saturation point, any trace of air in the 
water caused profuse generation of steam in the air bubbles and 
tended to give results appreciably higher than equation (7). This 
difficulty was surmounted by suppl>ing the pump with distilled 
water from a special apparatus, by wffiich it w-as freed from air 
immediately before pas.sing into the pump. This led to .so great 
an improvement that there seems to be little doubt that equation 
(7) holds up to the critical temperature where the volume of 
water becomes indeterminate. The actual value of h at the critical 
point, as given in Table II., remained uncertain, so long as the 
corresponding value of the volume v rested on theoretical as¬ 
sumptions, such as those of van dcr Waals, which were very 
doubtful, if not entirely erroneous. But both h and v have now 
been determined by direct experiment at this point, and arc found 
to satisfy formula (7). 

Mechanical Equivalent of Heat.— The history of the estab¬ 
lishment of the mechanical theory of heat is reviewed in the 
article Heat, in which a general account is given of the early ex¬ 
periments by joule and others demonstrating the transformation 
of other kinds of energy into heat. The phrase “mechanical equiv¬ 
alent” was originally emjfloyed to denote the number of gravita¬ 
tional units of mechanical work, such as foot-pounds or kilogram- 
metres, required to produce one unit of heat when comi)k'tely 
converted into heat by friction or otherwise. By a natural process 
of tr.insifion the same phrase is now commonly u.sed for the nu¬ 
merical ratio of equivalence between units of energy in any form 
and the various units of heat. Since most forms of energy are 
mea.sLired directly or indirectly in terms of mechanical work done 
against gravity, it is merely a question of conver.sion of units, 
when one value of the mechanical equivalent of a particular ther¬ 
mal unit has been found by experiment, to deduce the corresi)ond- 
ing re.sult for any other thermal unit in terms of any other unit of 
energy. Ov\ing to the multi[)licity of units both of energy and 
heat, there arc many different values for the mechanical equivalent 
on this ba.sis; hut for scientific purposes it is usual to reflucc ex¬ 
perimental re.sults to ah.solute units on the C Cl.S. system, taking 
the joule or watt-second as the absolute unit of energy and the 
gram-calorie centigrade at 2o''C. on the scale of the hyrlrogen 
thermometer as the unit of heat. This has the advantage of ex¬ 
cluding the effect of local variations of gravity and fils con- 
veni(;ntly with the electrical sysltmi of units. Engineers, on the 
other hand, still prefer the gravitational system as titling better 
with the practical measurcmienf of prc'ssure in ti'rms of weight 
fMT unit area, since the variations of gravity are relativi'ly small 
and can be taken into account if nt'ces.'.ary in special cases. 

The experirnt'ntal measuremi.nt of the mechanital eijuivalent of 
heat requires the accurate determination of the (]uantiiy ot heat 

aerated by the expenditure of a known amount of meLlianical 
work, and is mainly a (|uestion of calorimetry, 'khtr simide«L 
method to u.se in the laboratory is the electric method, since the 
neasLireincnt of eledric energy requires no moving p,■lrt.^ in the 
ap])aratus, and is \'ery accurate if the absolute v.ilues ot the 
electric standards employed arc. known. Accordingly as soon as the 
absolute X’alue of the ohm had beam determined by the ioinmillee 
of the British Association, the electric methofl of calorimetry was 
ap|)lied to the verification of Joule's determination of the met han- 
ical equivalent of heat. The result gave a value more ilian i' 
lower than the mechanical method employed by joule in nSso. 
As the.se early experiments had been carried out on a small scale 
with a very laborious method of measuring the work and aj)t)lying 
corrections for heat-loss, joule consented to rejxat them on a 
much larger scale with a greatly im[)roved method, as shown in 
fig. 5. The calorimeter h containing about 12 lb. of water, 
was supported on a float w in a vessel of water v, so as to be in 
neutral equilibrium, f)Ut w-as kept at rest by a jjair of line strings 
passing round a horizontal wheel of radius r on the t ircumfcrencc 
of the calorimeter, and supporting equal weights kk by means of 
frictionle.ss pulleys. During an experiment the paddles inside the 
alarimeter were rotated by means of the hand-wheels at the top 
of the apparatus at .such a speed as to keei» the weights floating 
steadily, balancing the turning moment due to the friction of the 
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paddles rhurniriR the water. If the sum of (he weights is equal to 
W the work done a^'ainst friction in n revolutions as shown by the 
counter will be 2TrrnW in mechanical units. The corresponding 
value of the lieat generated is calculated in the u.sual way from 
the product of the thermal cajKicity A/ of the calorimeter and its 
contents, by (he observ'ed ri.se of temperature (/'-/") corrected for 
heat-loss. The ratio J = 2 TTr 7 iW/M {t'-t") gives the required value 
of the mechanical etjuivalent in terms of the units emyiloycd in 
the measurement. 

As the result of (his series of e.v{Mjriments Joule found that 
772-55ft. lb. of work, in the latitude of Greenwich were required 
to raise the temperature of i lb. of water 1'" at 60° on the scale 
of his mercury thermometers. This agreed very closely with the 
value 772 under similar conditions obtained in his earlier experi¬ 
ments in TH50, but disagreed with the value obtained by the elec¬ 
tric nietliod on (he assumi)(ion (hat the H.A. unit of resistance 
correctly re[)re.sented the absolute value of the ohm. The discrejj- 
ancy was sub^efjui'iitly explained by the discovery that the absolute 
value of the H.A. unit of resistance was aljout 1-3^' small as 
compared with the true ohm. 

About the same time II A. Rowland {Proc. Amcr. Acad. xv. 
p.75, iSSo) reiH-ated the measurement of the mechanical equiva¬ 
lent, enii)loying (he .same method as joule in 187S, but with many 
unprovements in detail, as illustrabal in hg. (>. His calorimeter 
was suspended by a steel winy the torsion of which made the 
e(|uilibrium stable, and was slightly larger and more compact than 
Joule's. 'I'o reduce the relative imi)ortauce of the heat-loss, he 
found it necessary to scaure a greater rate of heat-supply, about 
17 times (hat emi)loyed by Joule. The [)addles were mounted on 
ii vertical spindle F, passing through a gland in the bottom of the 
calorimeter, and were drixen through bevel gearing ^ by a bc'll 
from a petroleum motor running at a nearly constant .speed. The 
greater jiart of the torcpie due to the friction of the paddles inside 
the calorimeter was balanced by the iloating weights O and T, 
suspended by silk ribbons passing over pulleys and round the 
whecd Id. The small variations of (orciue with speed were balanced 
by I he twist of the steel wire susjx’nsion, and were ob.scuved by a 
scale on the c ircumfcTence of the wheel Id. The number of revolu¬ 
tions of the paddles was recorded automatically on a chronograi)h 
drum driven by a worm gear from the. spindle /. The rise of tem¬ 
perature was rcHorded on the same sheet by an observer watching 
the thermometer and pressing a key at the moment when the mer¬ 
cury passed each division of the scale. The paddles were made 
x-ery light and rigiil, in order to reduce their water-equivalent, and 
were arranged to give the greatc'st possible unife^rmity of torque 
and ethciency of stirring, d'he lower i)arL of the calorimeter was 
surrounded by a water jacket at a delinile temperature in order to 
jirotect it from draughts and to make the heat-loss ccnisistent. 
The heat-lo.ss at any temperature was estimated by observing (he 
rate of rise of temijcralure in subsidiary ex{>erimenls when the 
j)addles were drix'en at a much slower rate than in the main series 
of observations. It was found possible to obtain reliable observa¬ 
tions in this xvay over a range from 5° to 35“C. about 14 times 
greater than in Joule's experiments, owing to the greater rate of 
work su[)ply. Rut some of the olxservations were vitiated by dep¬ 
osition of dexv on the calorimeter at the loxx'er limit, and the heat- 
loss at the upixT limit was rendered sornexvhat uncertain by 
upward convection currents from the heated calorimeter, which 
could not be completely enclosed. That Rowland’s calorimetric 
observations were more accurate than (hose of any previous ob¬ 
server was clearly indicated by the fact that they conclusively 
demonstrated (he diminution of the specitic heat of water wdth 
ri.se of temperature from 5“ to Ao'^C., which had never been sus- 
[lected, and has since been confirmed with remarkable precision. | 

Rowland was the first to appreciate the importance of reducing 
results for the mechanical equivalc-nt to the absolute scale of tern- ■ 
perature in place of the arbitrary scale given by a particular mer- I 
cury thermometer. He considcTcd that the compari.son of his 
mercury thermometers with the air thermometer w-as the most 
dilhcult part of the inx’estigation, and estimatcal the limit of ac¬ 
curacy at only 1 in 500 on this account; especially as the ther¬ 
mometers could not be compared under the actual conditions of 


the experiments, with the temperature rising at the rate of nearly 
i"C. per minute, owing to the excessive lag of the air thermom¬ 
eter and the time required for taking readings. Nevertheless, the 
probable accuracy of his result, namely, 4 17(7 joules per gm.cal. 
at 2o°C., the micidle point of his range, may be taken as at least 
1 in 2,000, since it was only raised to 4-181 by an elaborate com¬ 
parison of his thermometers with Paris standards by Day, and 
with the platinum thermometer by Griffiths. Some 20 years later 
his result at 2o"C. was further confirmed by the continuous elec¬ 
tric method already described, in terms of the standard ohm and 
the Clark .standard cell. By that time the absolute value of (he 
ohm was known to at least i in 5,000, but that of the Clark cell 
was more doubtful, and was accordingly determined by R. O. 
King {P/iil. Trans. 1902) using a sjiecial form of electrodyna- 
momeler which he set up for the purpose. The accuracy of this 
instrument has .since been confirmed by Norman Shaw {Phil. 
Trans. 1915 ), who employed it without any alteration for a similar 
determination of the alisoliite value of the Weston standard cell. 
Including all known corrections for the values of the electric units 
since ascertained, the electric method gives 4-178 joules, agreeing 
clo.sely with Rowland’s uiicorrected result for the absolute value 
of the gm.cal. C. at 2o"C. The corresponding value for the 
mean gm.cal. 0° to 100“^’C. would be 4-185 joules according to 
I'able ]. 'J'his also agrees very closely with the xaluc 4-184 joules 
for the mean calorie as directly obtained by Rtw’nolds and Mooiiiy 
(Phil. Trans. 1897) with a looh.]). steam engine, using a Froude- 
Reynolds brake, in which the water was heated from near o"C. 
to Too'C. This agreement may be regarded as confirming the 
variation of the specific heat, of water as given by equation ((>}. 
It is usual, hoxvev'er, to take the round number 4-180 joules as (he 
equixaleiit to the gm. calorie at 2o"'C., gixing greater wiaghi to 
Rowland’s corrected result. A very accurate determination of the 
gm. ealoric in joules has recently been made by l.ahy and llercus 
{/'hi/. Trans. A. 1927) between 15" and jo’ by a steady lloxv 
midhocl, in which the work was directly measured in meihanica! 
units, d'hey give the value 41809 joules for the gm. caloric.' at 
2o"C., hut it is uiu'ertain hoxv far the last figure may be regarded 
as .significanl. 

For special methods coniinonly employed in the determination ot 
thi' heats ol conihuslion and calorific values of ^lle].^, srr arliGe 
TiiFicMOf-iu.M i.sTKV. f or specific heats oi gase- and vapours, .wr 
artides Tiikr.mody.m/Xmk's and Vai’okizaikin. ( 11 . L. Cf) 

CALOVIUS (1612-1686) (the latinized name of Abraham 
CalanJ, German Lutheran divine, was born at Mohrungen, East 
Prtis.sia, on Ajiril lO, 1012. After studying at Kdnigsherg, in 
I (>50 he W'as aiipointed professor of theology at Wittcnlx'rg, where 
he afterward.s became general superintendent and priinarius. He 
died (here on F'eb. 25, 1086. Calovius was the poxverful ihanijiion 
of Lutheran orthodo.xy in the 17th century. He ojijiosed Catho¬ 
lics, Calvinists, and Socinians, attacked in particular thi; recon¬ 
ciliation jiolicy or “.syncretism” of (ieorg Calixius. His chief 
dogmatic work, Sysiema locorum theolo^iconim (1055-77), rep¬ 
resents the climax of Lutheran scholasticism. His Bihlui Illuslnila 
was written to refute the statements made by Hugo Grolius in 
his Conmientaries. His IJistoria SyncrctisPn a (i()82) w'as sup¬ 
pressed. 

CALPRENEDE, G. DE C. DE LA : see La Calpklnepe, 
G. Di: C. UE. 

CALPURNIA, wife of Julius Caesar, was the daughter of L. 
Calpurnius Piso, consul in 58 n c. She married Caes.ar in 5(1. 
Alarmed by the rumours of consiiiracy current before Caesar's 
murder, she did her bi-st to dissuade him from going to the Senate- 
House on the I5lh of IMarch 44. After the murder, she secretly 
moved his money and prixate pajiers to Anthony’s house. 

Scr. Appian, B.C. 11, 14, iiS? Plutarch, Caesar; Suetonius, 

Caesar, 27; C.I.L. "V’!., 14211. 

CALPURNIUS, TITUS, Roman bucolic poet, surnamed 
Siculus, probably tlourishcd during the reign of Nero. Eleven 
eclogues have reached us under his name, of xvhich the last four, 
from metrical considerations and express ms. te.stimony, arc now 
generally attributed to Nemesianus {(/■"e.) who lived in the time 
of the emperor Carus and his sons (latter half of the 3rd century 
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A.D.). We gather from the poems (in which he is obviously rep¬ 
resented by “Corydon”) that Calpurnius was in poor circum¬ 
stances and was on the point of emigrating to Spain, when “Meli- 
bocus” came to his aid and helped him to a post at Rome. The time 
at which Calpurnius lived has been much discussed, but the ref¬ 
erences to the emperor seem to point to the time of Nero. Meli- 
boeus has been variously identified, but what is known of Cal¬ 
purnius riso fits in with what i.s .said of Mcliboeus by the poet. 
His claim is further supported by the i)oem Dc Laiidc Pisonis 
(ed. C. F. Weber, 1859), which there is considerable reason for 
attributing to Calpurnius.^ Further, the similarity between the two 
names can hardly be accidental; it is suggested that the poet may 
have been adopted by the courtier,'or that he was the son of a 
freedrnan of Piso. The attitude of the author of the Laiis towards 
the subject of the panegyric seems to show less intimacy than the 
relations betwetm Corydon and Aleliboeus in the eclogues, and 
there is internal evidence that the Lniis was written during the 
reign of Claudius (Teuffel-Schwabe, Hist of Rom. Lit. §306,6). 

The two short hexameter poems in an Einsiedeln ms., obviously 
belonging to the time of Nero, if not written by Calpurnius, were 
imitated from him. 

Although there is nothing original in Calpurnius, he is “a skilful 
literary craftsman.” Of his models the chief is Virgil, of whom 
(under the name of Tityrus) he speaks with great enthusiasm; he 
is also indebted to Ovid and Theocritus. Calpurnius is “a fair 
scholar, and an a])t courtier, and not devoid of real poetical feeling. 
The liastard style of i)astoral cultivated by him, in which the de¬ 
scription of nature is made the writer’s pretext, while ingenious 
flattery is his rerd jiurjinse, nevertheless excludes gtmuine pleasure, 
and conse()u('ntly genuine poetical achievement. He may l>e fairly 
compared to the minor poets of the reign of Anne” (Garnett ). 

Calpurnius was first i^rintefl in together with Silius Italicus 

and has l.)een freciuently republished, generally with Gratius I-aliscie- 
arul Neniesiariii,-n. The se[)ara(e authorship of the eclogues of ('al 
purnius ami Nemesianii.s v\ as {•stal>hshed 1 )\’ ISl. Haupt’s Dc Carmivibus 
biifolicis Calf^uruii rt A rmrsiaui (j8,vj)- Editions by II. Schenkl 
(iS8s), \\'i(h full introduction and index verborum, and bv (b H. 
Keetu' (1KS7), with mtroducUon, conimcntarv and appendi\ and lay 
Giannatano (Naples, loto), and by Id. Schenkl in Postgate’s Cerpus 
(]0.-’o) ; English verse translation b> E. J. L. Scott (iHoi); ''cc 11 E. 
Itutler, Posl-.\i(y.ustini Poetry (Oxford, njO')), pp. 150 foil ; F. Skulsrh 
in Paulx’-W'issow a’s 7 ?ea/c>jc v/do/afi//c, iii. I. (1.S117) ; C. Chiavoli, Della 
vita e (fell’ Opere dt T. Calpurnio Siculo (Ragusa, io::i). 

CALTAGIRONE, a city and episcopal .see of the province 
of Catania, Sicily, situated i.opyft. alrove .sea-level, 36m. S.W. of 
Catania direct (55m. by rail). Po]). (iy36), town 3i,o-’8; com¬ 
mune 39,349. Extensive Sicel cemeteries have been explored to 
the north of the town, and a Greek necropolis of the (>lh and 5th 
centuries n.c. has been found to the south-east. Remains of 
buildings of Roman date have also been discovered; but the name 
of the ancient city is unknown. The present name i.s a corruption 
ol the Saracen Kdldt-dl-Ciirchc (the castle of Girche, the chii-ftain 
who fortified it ). Majolica is made here, and the town is pros- 
] erous. 

CALTANISSETTA, a town and episcopal see of Sicily, the 
capital of a province of the same name. Go m. S.E. of Palermo 
direct and S3 m. by rail, situated 1,1930 ft. above sc'a-level. Pop. 
(193O census) 37,403 (town); 50.4()7 (commune). I'he town is of 
Saracenic origin, and some ruins of the old castle (called Pirtra- 
rossa ) still exist. The cathedral and the church of the former 
Jesuit college are interesting baroque buildings. 'Fbere is a famous 
procession on Holy Thur.sday. It is the centre of the Sicilian sul¬ 
phur industry and the seat of a ro>al school of mines. It is con¬ 
nected by a short branch with the main line from Palerniolo 
Catania; and a railway to Caltagirone and Syracuse is in con¬ 
struction. Two miles east is the Norman abbey of S. Spirito. 

CALTROP (from the Mid. Eng. cdlkctrappr, probably de¬ 
rived from the Lat. cdlx, a heel, and trappa, late Eat. for a snare), 
an iron bcdl. used as an obstacle against cavalry, with four spikes 
so arranged that, however placed in or on the ground, one spike 
always points upwards. It is also the botanical name for several 
species of thistles. 

Tt has bc'cn varicni.sly ascribed to Virgil, Ovid, Lucan, Statius, and 
Salcius Ea.ssus. 


CALUIRE-ET-CUIRE, a town of eastern France, in the 
department of Rhone, 2^ mi. N.E. of Lyons. Pop. (1936). 
15.677. It makes chemical products, velvet, combs and pins and 
has copper and bronze foundries and nursery-gardens. 

CALUMET, the name given by the French in Canada to 
the “peace-pipe” of the American Indians (Norm. Fr. chalumct, 
Lat. calamus, a reed). This pipe occupied among the tribes a 
position of peculiar symbolic significance, and was the object of 
profound veneration. It was smoked on all ceremonial occa.sions, 
even on declarations of war, but its si)ecial use was at the making 
of treaties of peace. It was usually about 2\ ft. long, and in the 
west the bowd was made of red pipestone (catlinite). The pipe 
stem was of reed decorated with eagles’ quills or women’s hair. 
Native tobacco mixed with willow-bark or sumac leaves was 
smoked. The pipe w'as offered as a supreme proof of hospitality to 
distinguished strangers, and its refusal was regardetl as a grievous 
affront. In the east and south-east the bowl w^as of white stone, 
.sometimes pierced with several stem holes so that many jjcrsons 
might smoke at once. 

See Joseph D. Maeguire, “rijies and Smoking Customs of the 
.American Aborigines” in Smithsonian Report (American Hureaii of 
Ethnology) for 1897, vol. i.; and authorities quoted in Handbook of 
.itncrican Indians (Washington, 1907). 

CALUMPIT, a municipality (with administrative centre and 
24 barrios or districts) of the i)rovince of Bulacan, Luzon. I’hilip- 
l)ine Islands, at the junction of the (Juingua and Parnpanga rivers. 
:d)Out 25 mi. N.W. of Manila. Pop. (i()39) 1 7-04 7 (k'^bn of 
2,.^03 since 1918), of whom 8,320 were males, and one was white. 
It is on the Manila and Dagupan railway. During the insurrection 
the municii)ality suffered great losses. Palav (rice), maize (corn), 
.sugar and tropical fruits are i)roduce(l in the surrounding country 
and offered in the market, which is (juite extensive. Of tho.se 
inhabitants aged 6 to H), iiulusive, 5,v5(fi attended school, and 
of tho.se 10 years old and over 74-4'T were ri'ported as literati' 
The vernacular is Tagalog. The number of parcels of land taxed 
]i I<>38 was 3.706, and the number of owiu'rs, J.qt)!). 

CALVADOS, a de|)artmenl of northwestern France, formed 
n 1 7()0 out of Bessin, Ginglais, lliemois, Bocage, the C’amiiagne 
le (’aen. Aiige ;ind tlu' western part of Lieuvin. Po]), ( 1936 ) 404,- 
901. Area, 2.198 sq.mi. It received its name from a ledge of 
rocks (named after a Spanish vessel in 1588) along the coast for 
about 15 mi. between the rivers Orne and Vire. It i.s bounded 
north by the English channel, east by the department of pAire, 
south by that of Orne, west by that of Manchi'. In the south¬ 
west arc the hills of Normandy (maximum height 1,197 H ) 
which run in a northwesterly direction and cross a portion of the 
Bocayi' —a region of Devonian, Silurian and Cambrian roiks re¬ 
lated structurally to the Armorican massif. The remainder of the 
department is low-lying and is drained by numerous streams. 1'he 
deep valleys of the lower lour.ses of the Orne and the Touques 
suggest that the slope was once greater than it is at jireseiit and a 
;cent subsidence as elsewhere in the English channel has led to 
the formation of estuaries. The Cdmpdi;tic dc Ciicn is a ngion of 
Jurassic rocks noted for its horse-bri'eding. In the north-west and 
east are C'relaceous rocks. Here is good pasture land and butter, 
eggs and cheese (Camembert, Livarot, Pont rf'.veijue) are ex¬ 
ported. The chief cro[)s arc wheat, oats, b.irley, col/a and pota¬ 
toes. The orchards of Auge and Bessin produce good cider and 
cider brandy (known as “CaK'ados”) is distilled. The spinning 
and weaving of wool and cotton are the chief industries. There 
are also iron-mines, pai)er-mills, oil-mills, tanneries, saw-mills, shijv 
building yards, rope-works, dye-works, distilleriesand bh-ai h-fields, 
scattered throughout the department, and building stone, slate and 
lime are plentiful. There are many fishing villages, lobster, oyster, 
herring and mackerel fisheries being important. Deauville and 
Trouvillc are the chief of the numerous coast rr^orts. C'aen and 
Honfleur arc the most important commercial ])orls. There is a 
canal 9 mi. in length from Caen to Ouistreh;im on the coast. 

The department is served by the Quest -Flat railway. It is 
divided into the four arrondissements (38 cantons, 763 (ommunes) 
of Caen, Bayeux. Lisieux and Vire. Caen, the capital, is the seat 
of a court of appeal and the centre of an academic (educational 
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division). The deijarUnent forms the diocese of Bayeux, in the 
ecclesiastical provirue of Kouen, and belonps to the region of the 
III. Army Corp.s. The other j)rincipal towns are Falaise, Lisieux 
Conde-sur-Noireau, Vire, Honlleur and Trouviile (q.v,). 

(^len has tine Romanesciue and Gothic churches, St. f.tienne 
La Trinite, St. J’ierre; and fine Gothic churches occur elsewhere, 
particularly at St. Pierre-sur-Dives, Lisieux, Bayeux, Norrey, a 
good example of the Norman-Gothic style, and Tour-en-Bessin 
in which konianesf|ue and (iothic architecture are mingled. Fon> 
taine-Henri has a chateau of the isth and i6lh centuries. The 
castle at Falaise is an important historic monument. 

CALVART, DENIS (15^0-101 ();, Flemish painter, was born 
at Antwerp. After studying landscajie-painting in his native city 
he went to Bologna, where he perfected himself in the anatomy 
of the human form under J'rospero Fontana, and .so completely 
lost the mannerism of f lemish art (hat his paintings appear to 
be the work of an Italian. From Bologna he went to Rome, 
where he* assisted Lorenzo Sabbatini (1533-T577) in his works for 
the jiaiial jjalacc, and devoted much of liis time to copying and 
studying (he W'orks of Rajihael. He ultimately returned to 
Bologna and founded a school, of which the greatest ornaments 
arc“ Guido and Domenichino. 

CALVARY, the scene of Christ's crucifixion; the word is 
the Fnglish lorm of the Vulgate;, Calvaria, (irc'ck kp&vlop, “skull," 
Hebrew, Golgotha. 'I'he n;ime is ajiplied to a sculptured represen¬ 
tation of (he Crucifixion, eithcT inside a church or in (he open air. 
Important e,\anii)les of (he latter are the Sac ro Monte (i486) at 
Varallo in Piedmont, and those at Guirniliau (1581), IMougaslel 
(1602), St. Thc'gonnei ( 1610) and Pleyben, near Quimper (1670;, 
in Brittany, all in good preservation. 

CALV^I, EMMA ii.ss-s ), operatic singer, was born at 

Decazevillc', Aveyron, and was trainc'd in Paris, making her first 
important ajipearance in o[)era at Ifrussels in 1H82. She sang 
mainly in Paris for some years, but in 1892 she w-ent to London 
and ac hieved immediate fame and popularity at Covent Gardcm, 
more especially by her wonderful Carmen (in Bizet’s opera), a 
part witli which her name will always be associated. She also sang 
at the Metro])olitan and Manhattan opera hou.ses in New York 
city. Her death was announced at Vichv Jan. 6, 1042. 

CALVERLEY, CHARLES STUART (1831-1884). Img 

lish iioel and wit, and (he literary father of what may be callc'd the 
university school of humour, was born at Martley in Worcester¬ 
shire on bee. 22, 1831, and died on Feb. 17, 1884. His father, the 
Rev. Henry Blayds, resumed in 1852 the old family name of. 
Calverlc-y which his grandfather had c-xchanged for Blayds in 
1807. C'harlc-s IBayds went uf) to Balliol from Harrow in 1850. 
At Oxford he was a universal lavourile, a delightful companion, a 
brilliant scholar and the j)la>'ful enemy of all “dons.” In 1851 he 
won the Chancellor's prize for Latin verse but a year later he took 
his name off (he books, to avoid the consc-puences of a college 
escajinde, and migrated to Ghrist's collc-ge, Cambridge. There he 
was again successful in Latin verse. In i85() he took second place 
in the first class in the Classical Tripos He was elected fellow of 
Christ’s (1858), published I’cr.st's atid Translatiom, in 1862, and 
was callc‘d to the' bar in 1865. Owing to an accident while skating, 
lie was prevented from following up a jirofessional carecT, and 
during the last years of his life he was an invalid. His Transla¬ 
tions into English and Latin apjieared in 1S66; his Theocritus 
translated into English Fcnr in i86(); Fly Leaves in 1872; and 
Literary Remains in 1885. His .sparkling, dancing verses had 
many imitators. 

His Complete B'ecl’.s. with a biographical notice by Sir W. J. j 
Sendall, apfiearc-d in igoi. 

CALVERT, the name of three English artists: Cii.aklfs 
(1785-1852), a well-known landscape painter; Edward (1803- 
1883), *an irniiortant woc)d-engra\er and follower of Blake; and | 
Frederick, an excellent topographical draughtsman, who.se work 
in water-colour is repre.sented at the Victoria and Albert Museum. 
Xaindon, and who publishcal a volume of Picturesque Views in 
Staffordshire and Shropshire (1830). 

CALVERT, FREDERICK CRACE (1810-1873^ Eng¬ 
lish chemist was born in London on Nov. 14, 1S19. From about 


1836 till 1846 he lived in France. On his return to England he 
settled in Manchester as a consulting chemist, and was appointed 
professor of chemistry at the Royal Institution in that city. He 
gave much attention to the manufacture of coal-tar products, and 
particularly carbolic acid, for the production of which he estab¬ 
lished large works at Manchester in 1865. Fie died in Manchester 
on Oct. 24, 1873. 

CALVERT, SIR HARRY, Bart. (1763-1826), British 

general, w-as born in 1763 at Hampton, near London. He was 
educated at Harrow, and in 1778 entered the army. In the follow¬ 
ing year he served with his regiment in America, being present 
at the siege of Charleston, and from 17S1 to 1783 was a pri.soner 
of W'ar. He next saw active service in 1703-94 in the Low Coun¬ 
tries, where he was aide-de-camp to the duke of York. In 1700, 
he was made adjutant-general, holding the post till 18 r8, and did 
much to improve (he administration of the army medical and 
hospital department; he introduced regimental schools, developed 
the two existing military colleges and helped to found the duke 
of York’s school, Chelsea. He was made a G.C.B. (1815), and, 
on retiring from office, received a baronetcy (1818). In 1820 he 
was made governor of Chelsea hospital. He died on Sept. 3, 1826, 
at Middle Claydon, Buckinghamshire. 

The Journals and correspondence of General Sir Harry Calvert . . . 
eotnprisiftf^ the Campaii^fis in Flanders in were edited by his 

.son, Sir Harry Veniey (iS.Si). 

CALVES* HEAD CLUB, a dub cstablislied shortly after 
the death of Charles I, in derision of his memory. Us chief meet¬ 
ing was held each Jan. 30. the anniversary of (he king’s execu¬ 
tion, wIk'Ii the dishes served were a cod’s head to represent the 
lulividual, (.'harles Stuart; a pike refiresenling tyranny; a boar's 
lu‘a<l r(‘i)re.sen(ing (he king preying on his subjects; and calves’ 
heads representing Charie.s as king and his adherents. After th(' 
Restoration the dub met secretly. It survived till 1734, when the 
diners were mobbed, and the riot which ensued [)Ul a stop to (he 
meetings. 

CALVI, a seaport of northwest Corsica, having railway con¬ 
nections with lie Rou.sse eastwards along the coast. Pop. (1936) 
2,824. Situated on the Bay of Caivi, it is the nearest Corsican 
)ort to France, being 109 mi. from Antibes; the harbour, how¬ 
ever, is exposed to the cast and north-east winds. 

Caivi was founded in 126S. and in 127.S passed into Ihc' li.nds 
of the Genoese. In recognition of its repulsion oi the united at¬ 
tacks of the French and the I'urks in 1553, the Genoese senate 
caused (he words Civitas Caivi semper fidelis to be carved on the 
chief gate of the city, which still prest;rves the inscripLiou. In 
1794 Caivi was captured by the British, but it was re-taken by 
the Corsicans in the following year. The old palace of the Genoese 
governor is used as barracks. The modern town lies at the foot 
af a rock, on which stands the old (own with its steep rock- 
paved streets and fortihed walls, commanded by the Fort Muzello. 
Fishing is carried on, and some limber, oil, wine and lemons are 
exported. Caivi claims to be the birthplace of Columbus (1451). 

CALVIN, JOHN (1509-1564), Swiss divine and reformer, 
was born at Noyon, in Picardy, on July 10, 1509, and was the 
coiid son of GcUard Cauvin or Calvin, a notary-apostolic and 
procurator-fiscal for the lordship of Noyon, and of Jeanne le 
Franc, daughter of an innkeeper at Cambrai. (The family name 
of Calvin seems to have been written indifferently Cauvin, 
Chauve, Chauvin, Calvus, Calvinus. In the contemporary notices 
of Gerard and his family, in the capitular regi.sters of the cathe¬ 
dral at Noyon, the name is alw'ays spelt Cauuin. The anagram of 
Calvin is Alenin, and this, in its Latinized form Alcuinus, ajipears 
in two editions of his Institutio as that of the author [Audin, Vie 
de Calvin, i. 520J. The syndics of Geneva address him in a letter 
written in 1540, and still preserved, as “Doctcur Caulvin." In his 
letters written in F'rcnrh he usually signs himself “Jean Calvin.” 
He affected the title of “Maitre,” for what reason is not known.) 

Of Calvin’s early years little is known. Destined for an ecclesi¬ 
astical career, he was educated in the household of (he noble fam¬ 
ily of Ilangest de Montmor. In May 1521 he was appointed to a 
chaplaincy in the cathedral of Noyon, and received the tonsure. 
Calvin atcompanied the Hangcsts to Paris in Aug. 1523, being 
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enabled to do so by the income received from his benefice. He 
attended as an out-student the College dc la Marche, at that time 
under the regency of Mathurin Cordier, who in later days taught 
at Neuchatel, and died in Geneva in 1564. Calvin dedicated to 
him his Commetttary on the First Epistle to the Thessalonians. 
f'rom the College de la Marche he removed to the College de 
Montaigu, where the atmosphere was more ecclesiastical. (Pierre 
de Montaigu refounded this institution in 1388. Erasmus and 
Ignatius Loyola also studied here.) In the college disputations he 
gave fruitful promise of that consummate excellence as a reasoner 
in the department of speculative truth which he afterwards dis¬ 
played. Among his friends were the Hangests (especially Claude), 
Nicolas and Michel Cop, sons of the king’s Swiss physician, and 
his own kinsman Pierre Robert, better known as Olivetan. Such 
friendships contradict the legend that he was an unsociable misan¬ 
thrope. The canons at Noyon gave him in Sept. 1527 the curacy 
of St. Martin de Marteville, which he exchanged in July 1529 for 
the cure of Pont I’Evoque. But Calvin was not destined to become 
a priest. Gerard Cauvin began to suspect that the law offered to 
a youth of his talents and industry a more promising sphere. He 
was also now out of favour with the cathedral chapter at Noyon. 
It is said that John himself, on the advice of Olivetan, the first 
translator of the Bible into French, had begun to study the Scrip¬ 
tures and to dissent from the Roman wor.ship. He readily com¬ 
plied with his father's suggestion, and removed from Paris to 
Orleans (March 1528) in order (o study law under Pierre Taisan 
de I’Etoile, the most distinguished jurisconsult of his day. Other 
studies, however, besides those of law occupied him, and moved 
by the humanistic spirit of the age, he eagerly developed his 
classical knowledge. His friends here were Melchior Wolmar, 
Framjois Daniel, Francois de Connam and Nicolas Duchemin; to 
these his earliest letters were written. From Orleans Calvin went 
to Bourges in the autumn of 1529 to continue his studies under 
the brilliant Italian, Andrea Alciati (1492-1550). His friend 
Daniel went with him, and Wolmar followed a year later. By 
Wolmar Calvin was taught Greek, and introduced to the study of 
the New Testament in the original. 

Twelve years had elapsed .since Luther had published his theses 
against indulgences. In France there had not been as yet any 
overt revolt against the Church of Rome, but multitudes were in 
sympathy with the reformers’ ideals, Calvin's own record of his 
“conversion” is so scanty that it is extremely dilhcult to trace his 
religious development with any certainty. But it seems probable 
that at least up to 1532 he was far more concerned about cla.ssical 
scholarship than about religion. 

His residence at Bourges was cut short by the death of his 
father in May 1531. He went to Paris, where the “new learning’’ 
was now at length ousting the mediaeval scholasticism from the 
university. He lodged in the College Fortet, reading Greek with 
Pierre Danes and beginning FIcbrew with Frangois datable. In 
April 1532 Calvin published his commentary in Latin on Seneca’s 
tract De dementia. 

Soon afterwards Calvin returned to Orleans, He visited Noyon 
in Aug. 1533, and by October of the same year was settled again 
in Paris. Here and now his destiny became certain. The con¬ 
servative theology was becoming discredited, and humanists like 
Jacques Lefevre of Etaples (Faber Stapulensis) and Gerard Rous¬ 
sel were favoured by the court under the influence of Margaret of 
Angouleme, queen of Navarre and sister of Francis I. Calvin’s old 
friend, Nicolas Cop, had just been elected rector of the university 
and had to deliver an oration according to custom in the church 
of the Mathurins, on the feast of All Saints. The oration (cer¬ 
tainly influenced but hardly composed by Calvin) was in effect a 
defence of the reformed opinions, especially of the doctrine of 
justification by faith alone. To the period between April 1532 
and November 1533, and in particular to the time of his second 
sojourn at Orleans, we may assign the great change in Calvin 
which he describes (Praef. ad Psalmos; opera xxxi. 21-24) as his 
“.sudden conversion” and attributes to direct divine agency. But 
Cop’s address was followed by a summons to the orator to appear 
before the parlement of Paris, and as he failed to secure the sup¬ 
port either of the king, or of the university, he fled to Basle. An 


attempt was made at the same time to seize Calvin who, being 
forewarned of the design, also made his escape. He went to 
Noyon. but, proceedings against him being dropped, soon returned 
to Paris. He left the city again about New Year of 153,:} and 
became the guest of Louis du Tillet, a canon of the cathedral, at 
Angouleme. Here, in du Tillet’s splendid library, he began the 
studies which resulted in his great work, the Institutes, and paid 
a visit to Ncrac, where the venerable Lefevre, whose revised 
translation of the Bible into French was published about this 
time, was spending his last years under the kindly care of 
Margaret of Navarre. 

Up to this time Calvin’s work for the evangelical cause was not 
so much that of the public preacher or reformer as that of the re¬ 
tiring but influential scholar and adviser. Now, however, he had 
to decide whether, like Roussel and other of his friends, he should 
strive to combine the new doctrines with a position in the old 
church, or whether he should definitely break away from Rome. 
His mind was made up, and on May 4 he resigned his chaplaincy 
at Noyon and his rectorship at Pont I’Evoque. Towards the end 
of the same month he was arrested and suffered two short terms 
of imprisonment, the charges against him being not strong enough 
to be pres.sed. His movements now become difficult to trace, but 
he visited Paris, Orleans and Poitiers. 

'I'he Anabaptists of Germany had spread into France, and 
among other notions which they had spread abroad was that of a 
sleep of the .soul after death. To Calvin this notion appeared so 
pernicious that he composed a treatise of refutation of it, under 
the title of Psychopannychia. The preface to this treatise is dated 
Orleans 1534, but it was not printed till 1542, At I'oitiers. in a 
grotto near the town, he for the first time celebrated the com¬ 
munion in the Evangelical Church of France, using a piece of 
rock as a table. 

The year 1534 was thus decisive for Calvin. ITom this time 
forward his influence became supreme, and all who had accepted 
the reformed doctrines in France turned to him for counsel and 
instruition. Renan, no prejudiced judge, pronounces him “the 
most Christian man of his time,” and attributes to this his success 
as a reformer. But his life was in danger, and, in coinjiany w'llh 
his friend Louis du Tillet, whom he had again gone to Angouleme 
to visit, he .set out for Basle. Herci Calvin was wcdcomed by the 
band of scholars and theologians W'ho made that city the Athens 
of Switzerland, and especially by Oswald Myconius, the- chief i)as- 
tor, J’ic'rre Viret and Heinrich Bollinger. Under the guidance of 
Sebastian Munster, Calvin now gave himself to the study of 
Hebrew. 

Francis I., desirous to continue the suppression of the- Protes¬ 
tants, but anxious, because cd his strife with Charles V., not to 
break with the Protestant princes of Germany, instructed his am¬ 
bassador to assure these princc-s that it was only against Ana¬ 
baptists, and other parties who called in question all civil magis¬ 
tracy, that his severities were exercised. Calvin, indignant at the 
calumny which was thus cast upon the reformed i>arty in I rarue, 
hastily prepared for the press his Institutes oj the Christian Pe¬ 
nsion. The work was dedicated to the king, and Calvin says he 
wrote it in Latin that it might find access to the* learned in .all 
lands. Soon after it appeared he set about translating it into 
French, as he himself attests in a letter dated October 1 S3t' This 
sets at rest a question at one time much agitated, whether the 
book appeared first in French or in Latin. The e.irliest I reiuh 
edition known is that of 1540, and this was after the work had 
been much enlarged, and .several Latin editions had ai)i)e;ired In 
its first form the work consisted of only six chapters, and was in¬ 
tended merely as a brief manual of Christian doctrine The chap¬ 
ters follow a traditional scheme of religiou.s teaching, (if ’I'he 
Law (as in the Ten ’Words), ( 2 ) Faith (as in the Ajio.-tles’ Creed), 
(3) Prayer, (4) the Sacraments; to these.- were- adde-d (5) ]-’alse 
Sacraments, (6) Christian liberty, ecclc-sia^tical power and civil 
administration. The closing chapters of the work are more polem- 
ic.al than the earlier ones. His indebtedne-ss to Luther is ot course 
great, but his spiritual kinship with Martin Bucer of .Strasbourg 
is even more marked. ’I'he book appeared anonymously, the 
author having, as he himself says, nothing in view beyond fur- 
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nishinga statement of the faith of the persecuted Protestants. In 
this work, written at (he age of 26, we find a complete outline of 
the Calvinist theidogiial system. Nor is there any reason to be¬ 
lieve that he ever changed his views on any essential point from 
what they were at the period of its first publication. It exercised 
a prodigious inlluencc upon the ojiinions and practices both of 
conterniroraries and of iiosterity. 

After a short visit (Ajiril 1536) to the court of Renee, duche.ss 
of J'errara (cou.sin to Margaret of Navarre), Calvin returned 
through basic to France to arrange his affairs before finally taking 
tarewell of his native country. His intention was to settle at 
Strasbourg or liasle, and to devote himself to study. Unable, in 
conseciuence of thir war between Francis F and Charles V., to 
reach Strasliourg by the ordinary route, he journeyed to Lyons 
and so to (ieneva, making for Hasle. In (Geneva his progress was 
arrested by the “formidable obtestation” of Guillaume Farel 
{Hr(u'j. ad I*salmos) who had succeeded in jilanling the evangelical 
standard at Geneva. Anxious to secure the aifl of suth a man as 
Calvin, he entri'altal him on his arrival to devote himself to the 
work in that city. Calvin, after some hesitation, consented, hur¬ 
ried to basic, transacted some business, and returned to 
Geneva in Aug. 1536. He at once began to ex[)ound the epistles of 
St. Paul in the church of St. i’ierre, and after about a year wais 
also elected iireacher by the magistrates with (he consent of the 
lieoiile. His services were at first renderei! gratuitously. 

Calvin was in his 2Sth year when he settled at Geneva; and in 
this city the rest of his lift*, with the exception of a brief interval, 
was spent. I'he post to which he was thus called w'as not an easy 
one. Though the; people of Geneva had cast off the* obedience of 
Rome, it W'as largely a political revolt against the duke of Savoy, 
and they were still (says be/.a) “but very imperfectly enlightened 
in di\ine knowhalge.” This laid them oiien to the* incursions of 
those fanatical teachers, whom the excitement attendant upon the 
Reformation had called forth, and who hung mi.schicvously upon 
the rc’ar of the reforming body. To obciate the evils thence re¬ 
sulting, Calvin, in union with Farel, drew up a conden.sed state¬ 
ment of Christian doctrine consisting of 21 articles. This the 
citizens were summoned, in parties of ten each, to profess and 
swear to as the' confc'ssion of their faith. As the people took (his 
oath in the capacity of citizens, we may see here the basis laid for 
that theocratic system which subseciuently bc-came {HHuIiarly char¬ 
acteristic of the Gtaievan polity. Calvin and his coadjutors were 
solicitous to establish schools throughout the city, and to en¬ 
force attenclam(‘; and as he had no f.iith in education apart from 
religious training, he drew up a, catechism of Christian doctrine 
which wais an obligatory part of the curriculum. Of the tniubles 
which arose from fanatietd teachers, the chief proceeded from (he 
efforts of the Anabaptists; a public disputation was held on March 
it)-i7, 1537, and so excited the [jojjulacf that the Council of Two 
Hundred sto]i}iecl it, declared the Anabaptists vanejuished and 
drove them from the city. About the same time (he peace of 
Calvin and his friends was much disturbed and their work in¬ 
terrupted by I'ierre Caroli, chief pastor at Lausanne. Calvin 
brought Caroli before the commissioners of Berne on a charge of 
advocating jerayers for the* dead as a means of (heir earlier resur¬ 
rection. ('aioli brought a counter-charge against the Gc*ncva di¬ 
vines of Sabellianism and Arianism. In a synod held at Berne the 
matter was fully discussed, a verdict was given in favour of the* 
Geneva divines, and Caroli dejco.sed from his ollice and banished. 
'J'wo bric^f anti-Romanist tracts, one entitled Dr fuf^iendis im- 
piorum sacris, the- other De saerrdotio papali abjicirtido, were also 
pubhshc'd by Calvin early in this year. 

But (he austerity, both of ritual and living, enjoined by Calvin 
and his endc-avour to effect the complete freedom of (he ('hurch 
from State control, was deeply resented. He and his colleagues re¬ 
fused to administer the sacrament in the Bernese form, i.c., with 
unleavcmed bread, and on Easter Sunday, 153S, declined to do so 
at all becau.se of the popular tumult. For this they were ban¬ 
ished from the city. They went at first to Berne, and .soon after to 
Zurich, W'here they pleaded their cause before a synod of Swiss 
pastors, and declared that they w'ould yield in the matter of cere¬ 
monies so far as to employ unleavened bread in the eucharist, to 


I use fonts in baptism and to allow festival days, provided the peo¬ 
ple might pursue their ordinary avocations after public service. 
Thc.se Calvin regarded as matters of indifference, })rovided the 
m.'igistrates did not make them of importance, by seeking to en¬ 
force them; and he w'as the mure willing to concede them, because 
he hop>ed thereby to meet (he wishes of the Bernese brethren 
whose ritual was less simple than that established by Farel at 
Geneva. But he and his colleagues insisted, on the other hand, 
(hat for the pro[)er maintenance of discipline, (here should be a 
division of pari.shes—that excommunications .should he permitted, 
and should he under the power of elders chosen by the council, in 
conjunction with the clergy—that order should be observed in the 
atimission of preachers—and that only the clergy .should ofticiale 
in ordination by the laying on of hands. It was proposed that the 
sacrament of the Holy Communion should he administered more 
frefjuently, at lea.st once every month, and that congregational 
singing of psalms .should be practised in the churches. On these 
terms the synod interceded wa‘th the Genevese to restore their 
pastors; but through the opposition of some of the Bernese (es¬ 
pecially Peter Kuntz, the pastor of that city) this was frustrated, 
and a second edict of haiiLshment W'as the only resiamsc. 

Calvin and Farel betook themselves to Basie, where they soon 
after separated, Farel to go to Neuchalel and Calvin to Stra.s- 
hourg, where he remained until the autumn of 1.^4 r. 'I'hese years 
were not the least valuable in his exp(‘rience. In 1530 he at¬ 
tended Charles V.’s conference on Christian reunion at Frank¬ 
furt as the companion of Bucer, and in the following year he rep¬ 
resented the city of Strasliourg at Hagenau ami Worms. lie was 
[ire.seiit al.so at (he diet at Regensburg, where he formed with 
Melanchihon a lifelong friendshif). He al.so did something to re¬ 
lieve the persecuted I'rotestants of France. To this period we 
owe a revised and enlarged form of his histitutrs, hi.s Ci)nnnrn- 
tary on the Epistle to the Ronums, and his 'I'ract on the Lord's 
Supper. During his residence at Strasbourg he married, in Aug. 
1540, Idelette de Bure, the widow of one jean Sfordeur of Liege, 
whom he had converted from Anabaptism. In her Calvin found, 
to use hi.s own words, “the excellent conijianion of his life,’’ a 
“precious help” to him amid hi.s manifold labours and frequent in¬ 
firmities. She died in i .S49- Thtdr only child, Jacciues, born on 
July 2S, 1542, lived only a few days. 

During Calvin’s absence disorder and irreligion had prevaihal 
in Geneva. An attempt made by C'ardinal Jacopo Sadoleto (1477- 
1547), bi.shop of Carjicntras, to restore Roman Catholicism w^as 
frustrated by a letter written by Calvin at the (h'sire of (he 
Bernese authorities. Tht“ letter was a popular yet thoroughgoing 
defence of the whole Protestant position, perhajis the licst apol¬ 
ogia for the Reformation that was ever written. While he was 
.still at Stra.shourg there appeared at Gc'neva a translation of (he 
Bible into J'rench, hearing Calvin’s name, hut in rc'.ilily only re- 
visi'd and corrected by him from the version of Olivetan Mean¬ 
while his enemies in Geneva gradually lost power and oflu e. f arel 
Worked unceasingly for his n-call. He returned (o Geneva, where 
he was received with the utmost enthusi.asni, on Sejit. 13, 1541. 
He now determined to carry out his w'holc original scheme of re¬ 
form, and to set up in all its integrity (hat form of church polity 
which he had carefully matured during his residence at Strasbourg. 
He now became the sole directive spirit in the Church at Geneva. 
Farel w.as retained liy (he Neuchatclois, and Viret, soon after 
Calvin’s return, removed to Lausanne. 

He recoditied the Griu'van laws and constitution, and w;is the 
leading spirit in the negotiations with Berne that issued in the 
treaty of f'eb. 1544. He sjienl much time in controversy, notably 
over the doctrine of predestination and election. His three chief 
opiionents were Albert Ihghius, who subsequently embraced his 
views, Jerome Boisec, Sehastien Castellio and, greatt^st of all, 
Michael Servetus {q.v.). At C.alvin’s instance Servetus was ar¬ 
raigned for blasphemy, condemned, and burnt to death. Even 
(hough the opprobrium of this procedure must be shared by the 
Genevan fathers, the Swiss authorities, and some of the more fa¬ 
mous reformers like Melanchthon, who approved it, Calvin cannot 
be held guiltless of perpetrating a martyrdom that did much to 
sully the cause he had so greatly at heart. 
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Calvin was also involved in a protracted and somewhat vex¬ 
ing dispute with the Lutherans respecting the Holy Communion, 
which ended in the separation of the evangelical parly into the 
two great sections of Lutherans and Reformed—the former hold¬ 
ing that in the eucharist the body and blood of Christ are objec¬ 
tively and consubstantially present, and so are actually partaken 
of by the communicants, and the latter that there is only a virtual 
presence of the body and blood of Christ, and consequently only 
a si)iritual i)ar(icipation thereof through faith. In addition to these 
controversies on points of faith, he was for many years greatly 
disquieted by opposition in Geneva to the ecclesiastical discipline 
which he had established there. His system of church polity was 
essentially theocratic; it assumed that every member of the State 
was also under the discipline of the Church; and he asserted that 
the right of exercising this discipline was vested exclusively in the 
consistory or body of preachers and elders. Calvin’s views on 
Church discipline naturally brought him into conflict with the 
(ivil authority and with the peop^le. Hut his courage, his perse- 
\-erance and his earnestness at length prevailed and, before he 
died, his system of church polity was firmly established, not only 
at Geneva, but in other parts of Switzerland, and was adopted 
substantially by the Reformers in France and Scotland. The men 
whom he trained at Gem'va carritai his principles into almost 
e\ ery country in Europe. Nor was it only in religious matters that 
Calvin busied himself; he was consulted on every affair, great and 
small, that came t.iefore the council—on (juestions of law, police, 
economy, trade and manufactures, no less than on questions of 
iloctrine and Church polity. To him the city owed her trade in 
cloths and veh’cts, from which so much wealth accrued to her 
citizens; sanitary regulations were introduced by him which made 
Geneva the admiration of all \ isitors; and in him she reverences 
the founder of her university. This institution was in a sen.se 
Cahnn’s crowning work. It added religious education to the evan¬ 
gelical jneaching and the thorough disci[)line already established, 
and so cumi)leted the reformer’s ideal of a Christian common¬ 
wealth. 

Amidst these multitudinous cares and occupations, Calvin wrote 
many controversial and many exegetical works. We have from 
him e.vjiository comments or homilies on ncairly all (he books of 
Scrii)ture, written partly in Latin and partly in French. Though 
naturally knowing nothing of the modern idea of a progressive rev¬ 
elation, his judiciousness, penetration and tact in eliciting his 
author’s meaning, his precision, condensation and concinnity as 
an exi)ositor, the accuracy of his learning, the closeness of his 
reasoning and the elegance of his style, all unite to confer a high 
\alue on his e.xegcMical works. The .series bc'gan with Romaus in 
1540 and ended with Joshua in 1564. In i 55S-5() also, though in 
very ill health, he finally perfected the Institutes. 

The incessant and exhausting labours to which Calvin gave him¬ 
self could not but tell on his fragile constitution. On T-'c-b. 16, 151)4, 
he jareached his last sermon, having with great difficulty found 
breath enough to carry him through it. On Ajiril 20 he* made his 
will, on (he 27th he* received the Little Council, and on the 28th 
the Genevan ministc'rs, in his sick-room; on May 2 he wrote his 
last letter—to his old comrade Fared, wdio hastened from Ncu- 
chated to see him once again. He spent much time' in jirayer and 
died quietly, in the arms of his faithful friend Theodore Heza, on 
the evening of May 27. The next day he was buried without pomp 
“in the common cemetery called riain-palais,” in a spot not now 
to be identified. 

Calvin was of middle stature; his complexion was somewhat 
pallid and dark; his eyes, to the latest clear and lustrous, be.spoke 
the acumen of his genius. He w'as sparing in his food and simjjle 
in his dress; he took but little sleep, and was capable of extraor¬ 
dinary efforts of intellectual toil. He had a most retentive mem¬ 
ory and a very keen power of observation. He spoke without 
rhetoric, simply, directly, but with grcait weight. He had many 
acquaintances, but few close friends. If somewhat severe and irri¬ 
table, he was at the same time scrupulously just, truthful and 
steadfast; he never deserted a friend or took an unfair advantage 
of an antagonist; and on befitting occa.sions be could be cheerful 
and even facetious among his intimates. 
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Though Calvin built his theology on the foundations laid by 
earlier reformers, and especially by Imther and Bucer, his pe¬ 
culiar gifts of learning, of logic and of style made him pre-emi¬ 
nently (he theologian of the new religion 

Calvin’s dominant thought is the infinite and transcendent sov¬ 
ereignty of God, to know whom is man’s suiireme end. God is 
known to man especially by (he Scriptures, whose writers were 
“sure and authentic amanuenses of (he Holy Spirit.’’ While God 
is the source of all good, man is guilty and corrupt. The first man 
was made in the image of God, which not only implies man’s su¬ 
periority to other creatures, but indicates his original purity, in¬ 
tegrity and sanctity. Through Adam’s fall, depravity and corrui)- 
tion attach to all men. On account of such corruption all are 
dc.servedly condemned before God, by whom nothing is accepted 
save righteousness, innocence and purity. When it is said that we 
through Adam’s sin have l)ecome obnoxious to the divine judg¬ 
ment, it is not to be taken as if we being ourselves innocent and 
hlamcle.s.s, hear the fault of his offence, but that, we having been 
brought under a curse through his transgression, he is .said to 
have bound us. From him, however, not only has punishment 
overtaken us, but a pestilence instilled from him resides in us, 
to which punishment is justly due. Thus even infants, whilst 
they bring their own condemnation with them from their mothers’ 
wombs, are bound not by another’s but by (heir own fault. For 
though they have not yet brought forth the fruits of their inicjuity, 
they have its seed; nay, their whole nature is a sort of seed of sin, 
therefore it cannot but be hateful to God {Instit. bk. ii. ch. i. 
.sec. 8). 

To redeem man from (his state of corruption, the Son of God 
became incarnate. He took on Him the offices of prophet, priest 
and king, and by His humiliation, obedience and suffering unto 
death, followed by J lis resurrect ion and ascension to heaven, He 
has perfected His work and fulfilled all that was najuired in a re¬ 
deemer of nu‘n, so that it is truly affirmed that He has merited 
for man the grace of .salvation (bk. ii. ch. 13-17). Hut until a 
man is uniti-d to Christ, the benefits of Christ’s work cannot be 
attained b\' him. 'I'his union is adiieveii through (In* sjiecial oper¬ 
ation of (he Holy .Spirit in the faithful, who thus becfime partakers 
of Jlis (h-alh and resurrection, so (hat the olil man is crucified 
with Him and (hey are raised to :i life of righteousness and holi¬ 
ness. Thus joined to Christ, the believer has lif(‘ in Him and 
knows (hat he is saved, having the wiliu'ss of the Spirit that he is 
a child of God, and h.iving the jiromises, the certitude of whu h 
the Spirit had before impressed on the mind, sealed by the same 
Spirit on th(“ heart ( bk. iii. th. 33-30). l-'rorn faith springs repent- 
ame, [iroceeding from a sim ere fear of God. and consisting in the 
mortification of (he llesh and the old man within us and a vivilica- 
tion of (he S[)iri(. Through faith also Hit' believer re((‘ives justili- 
cation, his sins are forgivim, he is accepted of God, and is held by 
Him as righteous, the righteousness of Christ being imimted to 
him. 'I'his imjmud righteousness, however, is not disjoined from 
real iierson.al righteousness, for regener.ation and saiu tifuation 
come to the believer Irom Christ no less than justification; tlie 
two blessings art' not to be confounded, but neither are thi'V' to 
be disjoined 'Fhe assurance whith the believer has of salv.ition 
he receiv't'S from the operation of the Holy .Sjiirit ; but thi.-> again 
rests on the divine choiu' of the man to salvation; and this tails 
back on God's eternal sova'reign jjurpose, whereby He has pre- 
d(“stined some to eternal life and some to eti-rnal death. 'Fhe 
former he effectually calls to salvation, and (hey are kept by Him 
in progressive f.aith and holiness unto th(‘ end (bk iii. passim). 
The «*x(ernal means by which God unites men into (he fellowship 
of Christ, and advances those who believe, are the Chore h and its 
)rdinances, especially (he sacraments. The Chore h universal is 
he multitude gathered from diverse nations, whidi (hough di¬ 
vided by time and place, agree in one common faith, and it is 
bound by the tie of (he .same religion; and wherever (he word of 
God is sincerely i)reached. and the sacraments are duly adminis¬ 
tered, according to Christ's institute, there beyond doubt is a 
Church of the living God (bk. iv. (h. 1. sec t. 7-11) Its permanent 
officers are pastor" and teachers, to (he former of whom it belongs 
to preside over the discipline of the Church, to administer the 
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sacraments, and to admonish the members; while the latter ex- 
j)Ound the Scriptures. With them are to be joined for the gov¬ 
ernment of the Church certain pious men as a senate in each 
church; and to others, as deacons, is to be entrusted the care of 
the j)oor. The election of the officers is to be with the people, and 
those duly chosen are to be ordained by the laying on of the hands 
of the pastors (ch. 3, sect. 4-16). The sacraments are two— 
Baptism and the Lord’s Supper. Baptism is the sign of initiation 
into the Church; it serves both for the contirmation of faith and 
as a confession liefore men. The Holy Communion is a .spiritual 
feast where Christ attests that IJe is the life-giving bread, by 
which our souls are fed. That sacred communiiation of His 
flesh and blood whereby Christ transfuses into us His life, He in 
the Supper attests and seals; and that not by an empty sign 
but there He puts forth the efficacy of His .Spirit whereby JJe ful¬ 
fils what He [iromises. In the mystery of the Supper Christ is 
truly exhihited by the symbols of bread and wine; and so His 
body and blood, in which He fulfilled all obedience for the obtain¬ 
ing of righteousness for us, are pre.sented. Christ is not atlixed to 
the bread or in any way circumscribed; but whatever can express 
the true and substantial communication of the body and blood 
of the Lord, whi( h is exhibited to belic^v'crs under the said .symbols 
is to be re<a-ived, and that not us merely mentally received, but. 
a.s enjoyed for the aliment of (he eternal life (bk. iv. ch. 15, 17). 

The course of lime has subslanlially modilied many of Cabin’s 
positions. Iwen the churches which trace their de.scent from him 
no longer hold in their entirety his views on the magistrate as the 
preserver of church purity, the utter depravity of human nature, 
the non-human character of the Bible, the dealing of God with 
man. But his system had great value in the history of Christian 
thought. It apixialed to and evoked a high order of intelligence, 
and its insistence on personal individual salvation has borne 
worthy fruit. So also its insistence on the chief ctuI of man, “to 
know and do the will of (Jod,” mack* for strenuous morality. Its 
effects are most clearly seen in Scotland, in Ihiritan Lngland and 
in the New Lngland States, hut its influence was and is felt among 
peoples that have little de.sirc or claim to be called Calvini.st. 

BnujofiKAfiiY.—The .‘^tanclarrl edition of Calvin’s works is (hat 
of th(* Slra.s))ourg .scholars, J. W. Baum, JC Cunitz, K. Reu.s.s, I\ 
Lobsti'in, A. Erichson (50 vols., 1863-1900). The last of tlic.sc 
contains an elatiorale bibliography al.so jniblished separalelv at Iterlin 
In I goo. The bulk of the writings wa.s published in English Ity the 
Calvin Translation Society (48 vols., Edinburgh, 1H43-55) ; the 
Institutes have often been translated. The early lives by Beza and 
Collodon are given in the colleited editions. Among modern biog¬ 
raphies are those by P. Henrv’, Das Leben J. Calvins (3 vols., 
Hamburg, 1835-44; Eng. trans. by 11 . Stebbing, London and New 
York, 1840) ; V. Audin, Ilisloire dc la vie, drs ommif^es, et des 
doctrines de Calvin (2 vols,, I’aris, 1841; Eng. trans. by J. McCill, 
Loiuion, 1843 and 1850), untairly antagonistic; T. H. Dyer, Life 
of John Calvin (London, 1850) ; E. Stahelin, Joh. Calvin, Leben 
und ausi^eii'hhlte Srhriflrn (,’ vols., KIberfeld, 1863); E. W. Kamii- 
srhulte, Joh. Calvin, seine Kirche und scin Slaal in Gcnf (2 vols., 
I86g, i8gg, untinished) ; Abel Leiraiie, La Jeunesse dr Calvin (F’aris, 
1888) ; E. Choisy, La I'htUnratie d (len^ve au temps de Calvin 
{Geneva, iSgy) ; E. Doutuergue, Jean Calvin; hommes et les 
chases dr son temps (17 vols., iSgg-igi’y). See also A. M. Eairbairn, 
“Calvin and the Reformed C'hurch’’ in the Cambridge Modern 
History, vol. ii. (i<i04); P. Schaffs History of the Christian Church, 
vol. vii. (i8gj), and R. Stiihelin’.s article in Hauck-Her/og’.s Realrncyk. 
fur proL. I'hrnlfi^/e und Kirche. Each of these contains a useful 
Dibliograi)hy, a.s also dot's the excellent life by Profe.ssor Williston 
Walker, John Calvin, the Organizer of Reformed Protestantism, 
“Heroes of the Reformation” series (igot)). See also C. S. Horne in 
Mansllcld Coll. Kssays (njoi)) ; L. Penning. Life and Times of 
Calvin, Eng. trails, by H. S. Herrington (1912). 

CALVINISTIC METHODISTS, a body of Christians 

forming a church of the Presbyterian order und claiming to be the 
only denomination in Wales which is of purely Welsh origin. Its 
beginnings may be traced to the labours of the Rev. Griftith 
Jones (16S4-1761), of Llaiuldowror, Carmarthenshire, whose 
sympathy for the poor led him to set on foot a system of circu¬ 
lating charity .schools for (he education of poor children. Griffith 
Jones’s zeal appealed to the public imagination, and his powerful 
preaching exerci.sed a widespread influence. An impressive an¬ 
nouncement of the Easter Communion Service, made by the 
Rev. Pryce Davies, vicar of Talgarth, March 30, 1735, was the 


means of awakening Howell Harris (1714-1773) of Trevecca, who 
became a fiery itinerant preacher. Jones, preaching at Llanddewi 
Brcfi, Cardiganshire—the place at which the Welsh Patron Saint, 
David, first became famous—roused Daniel Rowlands (1713-- 
1790), curate of Llangeitho, who became an ardent apostle of the 
new movement. Naturally a fine orator, his new-born zeal gave 
an edge to his eloquence, and his fame spread abroad. About 
1739 another prominent figure apixared; this was Howell Davies 
of Pembrokeshire, whoso ministry was modelled on that of his 
master, Griftith Jones. 

In 1736 Harris 0}>ened a school, Griffith Jones .supidying him 
with books from his charity. He also set up societie.s, in accord¬ 
ance with the recomnientialions in Josiah Wedgwood’s little book 
on the subject; and these exercised a great influence on the re¬ 
ligious life of the peojile. By far the most notable of Harris’s 
convert.s was W’illiam Williams (1717-1791), of Pant y Celyn, 
the great hymn-writer of Wales. He had been ordained deacon in 
(he C'hurch of England, 1740, but Whitetield recommended him to 
leave his curacies and go into the highway.s and hedges. In Jan. 
1743, the friends of aggrt;ssive C'hristianity in Wales met at Wad- 
ford, near Caerphilly, Glarn., in order to organize their societies. 
The meeting is known as tlu^ first Methodist Association—held 
eighteen months before John Wesley's first conference (June .75, 
1744). Monthly meetings covering smaller districts wore organized 
to consider local matters, the tran.sactions of which were to be re¬ 
ported to the (Quarterly Association, to be conlirmed, modified, or 
rejected. Exhorters were divided into two classes—public, who 
were allowed to itinerate as preachers and superintend a number 
of societies; priv'ate, who were confined to the charge of one or 
two societies. The societies were distinctly understood to be part 
of the established church, as Wedgwood's were, and excry attempt 
at estranging them (herefrom was sharply reproved; but persecu¬ 
tion macie their position anomalous. They did not accept the 
discipline of the Church of England, so the plea of conformity wa.s 
a feeble defence; nor had they taken out licences, so as to claim 
the yirolection of the Toleration Act. Harris’s ardent loyalty to 
the Church of England, after three refusals to ordain him, and 
his personal contempt for ill-treatment from persecutors, were 
the only things that prevented separation. 

A controversy on a doctrinal point—“Did God die on Cal¬ 
vary?”—raged for sonic time, the principal disputants being 
Rowlands and Harris, and in 1751 it ended in an open rupture, 
which threw the Connexion first into confu.sion and then into a 
.state of coma. The .societies split up into llarrisiles and Rowland- 
ites, and it was only with the revival of 176a that the breach was 
fairly repaired. This revival is a lanclmark in the history of the 
Connexion. Williams of Pant y Celyn had just published a little 
volume of lix'inns, the singing of which inflamed the people. This 
I led the bi.shop of St. David’s to suspend Rowlands’ licence, and 
[ Rowland.-; had to confine himself to a meeting-hou.se at Llangeitho. 
This place became the Jerusalem of Wales. A n'mark.iblc event 
in the history of W’elsh Methodism was the publication in 1770 
of an annotated W’elsh Bible by the Rev. Peter Williams, a 
forceful preacher, and an indefatigable worker, who had joined 
the Methodists in 1746, after being drivi-n from several curacies. 
It gave birth to a new interest in the Scriptures, being the first 
defiriile commentary in (he language. The ignoraiu'e of the people 
of (he north made it very difticult for Methodism to spread there, 
until the advent of the Rev. Thomas (’harles (1755-1814), who, 
having spent five years in Somersotstiire as curate of several 
pari.slies, returnc'd to Bala and joined (lie Methodists in 1784. 
His (ireul.iting charity schools and then his Sunday schools gradu¬ 
ally made (he north a new country. In 1791 the Bala A.ssociation 
was disturbed by the proceedings which led to the expulsion of 
Peter Williams from the Connexion, in order to prevent him 
from selling among the Methodists Bibles with Saliellian marginal 
notes. 

Separation from the Church of England. —About 1795. 
ixjrsccution led the Methodists to take the first step towards 
separation from the Church of England. Hca\Y fines made it 
impossible for preachers in poor circumstances to continue with¬ 
out claiming the protection of the Toleration Act, and the meeting- 
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houses had to be registered as dissenting chapels. Moreover, until 
1811 they had no ministers ordained by themselves; their growth 
in numbers and the scarcity of ministers to administer the Sacra¬ 
ment (three in north Wales) rrade the question of ordination 
a matter of urgency. The south Wales clergy who regularly itiner¬ 
ated were dying out; the majority of those remaining itiner¬ 
ated but irregularly, and were most of them against the change. 
The lay element, with the help of Charles and a few other stal¬ 
warts, carried the matter through—ordaining nine at Bala in 
June, and thirteen at Llandilo in August. In 1823, the Confession 
of Faith w’as published; it is based on the Westminster Confession 
as “Calvinist ically construed,” and contains 44 articles. The Con¬ 
nection's Constitutional Deed was formally completed in 1826. 

The question of ministerial training then arose. Candidates for 
the Connectional ministry were compelled to shift for themselves 
un(il 1837, when Lewis Edwards (rSoq-1887) and David Charles 
1 1812-1878) opened a school for young men at Bala. North and 
south alike adojited it as their college, the associations contributing 
100 guineas each towards the education of their students. In 
1S42, the south Wales association opened a college at Trevccca, 
le.Tving Bala to the north. The lat Ier was now a purely theological 
college, the students of which were sent to the university colleges 
for their classical training. In 1905 Mr. David Davies of Llandi- 
nam—one of the leading laymen in the Connection—offered a 
large building at Aberystwyth as a gift to the denomination for the 
purjiose of uniting north and south in one theological college; 
but in the event of either a.ssociation declining the proposal, the 
other was permitted to take possession, giving the association 
that should decline the option of joining at a later time. The 
association of the south accepted, and that of the north declined, 
the offer; Trevccca College was turmal into a preparatory school 
on the lines of a similar institution set up at Bala in 1891. 

Constitution and Doctrine.—'I'he constitution of the denomi¬ 
nation is a mixture of Presbyterianism and Congregationalism; 
each church manages its own affairs and reports to monthly meet¬ 
ings which are made up of all the officers of the churches com¬ 
prised in each. The monthly meetings appoint dtdegales to the 
quarterly associations, of which all officers are members. The 
associations of north and south are disfiml institutions. For the 
[lurpose of a fuller co-operation in matters common to both, a 
general assembly (meeting once a year) w-as established in 1864. 
This is a purely deliberative conclave, worked by committees, 
and all its legislation has to be confirmed by the two associations 
before it can have any force or be legal. 

In doctrine the church is Calvinistic, but its preachers are far 
from being rigid in this particular, being wairmly evangelical, and. 
in general, distinctly cultured. It is a remarkable fact that every 
Welsh revival, since 1735, has broken out among the Calvinistic 
Methodists. The ministerial system is quite anomalous. It started 
in pure itineracy; the pastorate came in very gradually, and is 
not yet in universal acceptance. The authority of the pulpit of 
any individual church is in the hands of tin? deacons; they ask 
the pastor to supply so many Sundays, filling the remainder with 
any preacher they choose. The pastor is ])aid for his pastoral 
work, and receives his Sunday fee just as a stranger does; his 
Sundays from home he fills up at the request of deacons of other 
churches. 

The Calvinistic Methodist Church of Wales is in federation with 
the United Free Church of Scotland, and the Presbyterian Church 
of England and of Ireland. It is also a constituent of the Pan- 
Presbyterian Council or Alliance. In 1941 the body numbered: 
churches, 1.477; chapels and schools, 1,718; ministers and preach¬ 
ers, 1,068; Sunday school teachers and officers, 15,789; commun¬ 
icants, 175,036. Contributions for various religious purposes (in¬ 
cluding the ministrv’), amounted to £418,352 in that year. There 
were foreign missions in Assam, India, and in Brittany. The Eng¬ 
lish branch of the Church had 390 chapels and preaching stations, 
with 35,647 communicants. All the re.st were Welsh. 

CALVISIUS, SETHUS (1556-1615), German mu.sician and 
chronologer, was born at Gorschleben. in Thuringia, on Feb. 21. 
1556, and died at Leipzig, where he was director of the school of 
nausic, on Nov. 24, 1615. In his Opus Chronolovictim (Leqizig, 


1605, 7th ed. 1685) he expounded a system based on the records of 
nearly 300 eclip.ses. He put forward an ingenious proix)sal for the 
reform of the calendar in his Elenchus Calendarii Gret^oriani 
(Frankfort, 1612). His principal work in music is Exi’rcitationes 
mitsicae (1600-11). 

See K. Benndorf, Selhus Calvisius als Musikthcoretiker (1894). 
CALVO, CARLOS (1824-1906), Argentine publicist and 
historian, was born at Buenos .Mrcs on Feb. 26. 1824. He devoted 
himself to the study of the law, and in i860 he was .sent by the 
Paraguayan government on a special mission to London and 
Paris. Remaining in France, he published in 1863 his Derecho 
internacional tcorico y practico dc Europa y America, in two 
vols., and at the same time brought out a French version. The 
book immediately took rank as one of the highest modern author¬ 
ities on the subject. Between 1862 and i86g Calvo published in 
Spanish and French his great collection in 15 vols. of the treaties 
and other diplomatic acts of the South American republics, and 
between 1864 and 1875 his Annalcs historiques dc la revolution 
dc FAmcriqiic latinc, in five vols. In 1884 be was one of the 
founders at the Ghent congress of the Institut dc Droit Interna¬ 
tional. In the following year he was Argentine minister at Berlin, 
and published his Dictionnaire du droit international public et 
prive, in that citv. Calvo died in Mav 1906 at Paris. 

CALVUS, GAIUS LICINIUS MACER: jee Ltcimus 
Mackr Calvus, Gaiu.s. 

CALW, a town of Germany, in the Land of Wiirttemlierg, 
on the Nagold, W.S.W. of Stuttgart, Population 5,480, The 
name of Calw ajipears first in 1037. In the middle agi's the town 
W'as under the dominion of a jiow'erful famil>’ of counts, who.'^e 
possessions finally pa.ssed to Wiirtlemberg in 1345. In 1634 <be 
town was taken by the Bavarians, and in 1692 by the I'rench. The 
industries indude spinning and wea\ing, etc., and the making of 
cigars and soap. It trades in wine. It is a health resort also. 

CALYDON, an ancient tow’ii of Aefolia, according to Pliny, 
7). Roman mi. from the sea, on the river Euenus. It was said to 
have been fouruhal by Cahclon, son of Aetolus; to have been the 
scene of the hunting, by Meleager and other heroes, of the famou.s 
(’aI\'donian boar; the Calydonians arc said to have taken part in 
the Trojan war. In 391 b.c. it was in the possession of the 
Adi.aeans. Af(e*r the battle of Lcnictra (371 B.C.) it was re.stored 
by Eiiameinondas to the Aetolians. Augustus removed it.s inhab' 
itants to Nicoiiolis, foundi'd to commemorate his vitiorN- at 
.'\(tium (31 B.C.). The walls of Calydon, now the Kastiaj of 
Kurtaga on the Eiienu.s, have a ciriuit of o\i‘r 2 mi. Large ter 
rau-s outside tlu' walls probably indicate the temple of Artemi-. 
Laphria, whose gold and ivory statue was transferred to Patras. 

See W. M. Leake, TraveU in Norlheen (irrere, i, p. lOQ, iii, j)]). 5.C') 
sqq; W. J. Wooflhou-sc, Act alia, pp. 95 sqq. 

CALYPSO, in Greek nnihology, daughter of Atlas (or 
Oceanus, or Nereus), a nymph of the invtliiial island of Og\'gia 
She entertained Odysseus (q.v.) seven yisars, but could no! o\ er 

.me his longing for luime e\-en by a ])romise of immortalit)■, at 
last Hermes was sent by Zeus to bid h('r release him. In .several 
haler (llalo-tlreek) stories, she bore Odysseus a son Auson, or 
Latinus. (Homer, Odvsscv, i, 50, v, 28, vii, 254.) 

CALYSTEGIA, a section of the gimus Convolvulus, Indud- 
ing tho.se spedes in which the calyx is subtended by two large 
bracts. (.SVr Gonvolvulus.) 

CAM (CAO), DIOGO (fl. 1480-1486), Portuguese diseov- 
erer, the first European known to sight and enter the Gongo, and 
to e.vplore the We.st African coast between Gafie St. ( at lierine 
(2® S.) and Cape Cross (21° 50' S.) almost from the eciuator to 
Wallish bay. When King John II of Portugal revived the work 
of Henry the Navigator, he sent out Gam (about midsummer | 1 

1482) to open up the African coast still farther beyond the 
ecjn.alor. The mouth of the Gongo was now clisiovered (iierhaps 
in Aug. T482) and marked by a stone piillar (still e.xisfing, but 
only in fragments) erected on Shark iioini ; tlu' great river was 
abo ascended for a short distance and intercourse was oix^ned 
with the natives. Cam then coasted down along tlic present 
Angola (Portugu<‘-e West Africa) and eredecl a second pillar, 
probably marking the termination of tliis voya.ge, at Gape Santa 
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Maria (the Monte Ne^ro of these first visitors) in 13” 26' S. He 
certainly returned to Lisbon by the hcKinninp: of April 1484, when 
John II ennobled him. made him a cavallriro of his household 
(he was already an escudriro or esquire in the same), and p;ranted 
him an annuity and a coat of arms (April 8 and 14, 1484). On 
his second voyaya* of 1485-8G, the explorer revisited the Congo 
and erected two more pillars beyond the farthest of his jircvious 
voyage, the first at another “Monte Negro'’ in 15“ 41' S., the 
second at Cape Cross in 21" 50', this last probably marking the 
end of his progress sijuthward. According to one authority. Cam 
died off Cape Cross; but others make him return to the Congo, 
and fake thence a native envoy to Portugal. Lhe four pillars set 
up by Cam on his two voyages were all discovered in situ, and 
all but one were renio\’ed to museums. 

Sf'c Joao (Ic Harms, DrditLai, da Asia, Decade i ])k. iii, csp. ch. 3; 
Rtiy de Pina, Chronica d' cl Rri 1 ). Joao JI; (larcia de Kesende, 
Chronica; Liu iann Cordeim, ‘‘Dioeo Cao,” in Bolctini of the Lisl)on 
(leog. Soc., 1892; IL (L Ravenslein, ‘Voyaye.s of Dio^o Cao,” etc., 
in (/'eeg. Jnl., vo!. xvi (lyoo) ; also (icoi;. jnl., xx.xi (1908). 

(C. R. B.) 

CAM, a portion of a machine used for converting rotary mo¬ 
tion into reciprocating or intermittent motion, or vice v'ersa. It 
consists of a disk usuallc' mounted on a revolving shaft, the periph¬ 
ery of the disk liaxing a var>’ing radius so its motion is eccentric. 
Against, tliis turning surface a rod or other shaped piiue, called a 
“follower,” slides or rolls. A simple l> i)e of cam would be an egg- 
shaped metal plate with a, shaft attached at right angles to its sur¬ 
face ami, lying against the {M-riiihery of the [date, a rod. If now 
the shaft, and therefore the |)late. lie made to revolve, the rod will 
rise and fall. For resettingthe handofa stopw'atdi to/.ero.a small 
spring-restrained arm carrying a roller on its end [iresses against a 
heart shajied cam whiili revolves marly around the ri'-entrant 
point of the heart, ('ams are al.so used for making and breaking 
contacts suddenly, such as the double* logarithmic sjiiral cams used 
jar sending out imjiulst's from master clocks. C'ams are also used 
in connection with the valve gear of intern.il combustion engines. 

CAMAGUEY, a [iroN'ince and its caiatal city, in east-cen¬ 
tral Cuba. 1 ’he city, formerl>- known as I'uctIo Principe, lic'S 
about 52S mi. E.S.E. of Havana. Pofi. (0)43 cen.sus) 80.50c) 
(city); 487.70] (jirovince). Area of the province, 10.172 .scj.mi. 

The city of ('amagiiey lies on a liroaci [ilain about ec|ually dis¬ 
tant from the north and south coasts of the island, and betwc'en 
two small rivers, the 'I'inima and Ilatibonica. Many of the 
churches, convents and other ecclesiastical csstablishmenls were 
built in the second half of the 18th century, some in the first 
half; and parts of the original cathiulral of 1017 liave jirobably 
survivc'd later alterations and additions. 'Flic city hall was begun 
in i 73 .'^- 

('amagiiey is connected with Havana and Santiago by (he axis¬ 
railway of the island; and by a railway .[7 mi. long, with its 
port. Nuevitas ([lop. ir,303). 'Phis is on the north side of the 
island, has a spacious land-locked bay of good cle|)(h, and is con¬ 
nected by a railwa> line with Santa C'ru/. del Sur ([lop. 2,571) on 
the south coast. ('al)ini*t woods, fruit, tobacco, sugar, wax, honey 
and cattle [iroducts are the leading e.\[>ort.s. 

In 1514 Diego Velasquez founded, on Nuevitas bay (then 
known as the Puerto del Principe), a settlcanent that was moved 
in 1515 or 1516 to the- site of the- [iresc-nt city of (.'amaguey. 
From very early times the surrounding plains were given over to 
horses and cattle-raising. As early as the beginning of the I7lh 
century Havana deiiencled on (,'amague}’ to re-victual tlie ships 
w’hich mono[)olized trade bctwc'en Sjiain and America. From very 
early times, loo, a [irosiierous clandestine trade was maintained 
with Providence, the Bahamas, and especially with Curai;ao and 
Jamaica. After the capital. Camagiicy was the richest [irize of 
the isiland whem it W'as cajitured and [ilundered in i()bS by a force 
of Frenchmen and Englishmen under Henry Morgan, the bucca¬ 
neer. In the 18th c:entury land grants and illicit trade led to seri¬ 
ous disturbances. In 1775 Nuevitas w^as resettled, and in i 7vSo wa.s 
made a legal (hahilitado) port. After the cession of Santo 
Domingo to France in 1800, the Real Audiencia. the supreme 
court of the Spanish West Indies, was remoxed to Camagiicy. 
CAMALDULIANS, a religious order founded by St. 


Romuald (al.so called Camaldot.ese ). Born of a noble family at 
Ravenna c. g5o. he retired at the age of 20 to the Benedictine 
monastery of S. Apollinare in Classe; but being strongly drawn to 
the eremitical life, he went to live wdth a hermit in the neigh¬ 
bourhood of Venice and then again near Ravenna. Here a colony 
of hermits grew up around him and he became the superior. In 
this way during the course of his life Romuald formed a great 
number of colonies throughout central Italy. His chief foundation 
was at Camaldoli on the heights of the Tuscan Apennines. 
Romuald's idea was to reintroduce into the west the primitive 
eremitical form of monachism, as practised by the first Egy[)tian 
and Syrian monks. Disciples of St. Romuald went on missions 
to the still heathen parts of Russia, Poland and Prussia, where 
some of them suffered martyrdom. In his extreme old age St. 
Romuald with 25 of his monks started on a missionary cx[)cdition 
to Hungary', but he w’as unable to accomplish the journey. He 
died in 1027. After his* death mitigations were gradually intro¬ 
duced into the rule and manner of life; and in the monastery of 
St. Michael in Murano, Venice, the life became ccnobitical. From 
(hat time to (ho present day there have always been both 
eremitical and ccnobitical Camaldole.se, the latter aiiproximating 
to ordinary Benedictine life. 

See Max }it‘iml)UcluT, Orden lend Konf^rri’aHonrn (1896) i § 29; art. 
“Lanialdulenscr” in Wetzer and Write, Kirchrulcxikon (2nd cfb), and 
IIiTZoni-llaiKk. Realencyklopiidic (3rd ed.) ; and art. “Cainaldolese,” 
Calholic Encyclopaedia, vol. iii. 

CAMARGO, MARIE ANNE DE CUPIS DE (1710- 

1770). h'rench dancer, of Spanish descent, was born in Brussels 
on Aiiril 15, 1710. At ten \ears of age slie was given lessons by 
Mile. Franyoise Prevost ( 1O80-1741 ), then the first dancer at the 
Paris Ofiera, and at oine obl.ained an engagement as prcfuicrc 
danscusr, lirst at Brussels and then at Roui'ii. Under her grand¬ 
mother’s family name of Camargo she made her Paris drbiit in 
1720, and at once btH.ame the vogue. She hail many titled ador¬ 
ers, whom she nearly ruini'd !)>• her extravagances, among others 
Louis de Bourbon, comte de Clermont. At his wish she retired 
from the stage from 1736 to 1741. In her time she ai^peared in 
78 ballets or o[H‘ras. She was the first ballet dancer to shorten 
the skirt to what afti'rwards became the regulation length. There 
is a charming [lortrait of her by Nicolas Lancret. 

CAMARGUE, the thinl>' populated Rhone della, de[)artmcnt 
of Bouche.s-du-Rhbne, Frame. It is a marshy alluvial [ilain be¬ 
tween the Crand Rhone to the east and the Petit Rhone to (he 
west. Its average elevation is from (U to 8 feel. The Camargue 
has a coast line some 30 mi. in length and an area of 200 scjuare 
miles. About a quarter of this, along the river banks, is fertile 
and cultivated. The rest is rough jiasture for sheeji and the local 
black bulls and white horses, or marsh, stagnant water and salty 
areas. 

It is a centre for sea birds, tlamingoes and bustards. The 
fctang de Vaccares, the largest of the numerous lagoons, covers 
about 23 sq.mi.; it receixes three main drainage catuds. Inlets in 
the protecting sea-dike let in water for the [lurjioses of the lagoon 
fisheries and sal(-[)ans; and the river xvater is used for irrigation 
and for the submersion of vines. Hard xvinters and scorching 
summers are (he rule; the mistral, bloxxdng from the north and 
northwest, is the prevailing wind. 

Many details of the region are discussed in R. D. Oldham’s “Portolan 
Ma[)s of the Rhone Delta,” Geogr. Jonrn. Ixv, p. 403 (1925). 

CAMARINA, an amient cilx' of Sicily, situated on the S. 
coast, about 17 mi. ,S.E. of Uela (Terraiiova ). It was founded 
liy Syracu.se in 598 H.C., but defeated by the mother city in 553 
in an attem[it to asst-rt its inde[)endence. Hippocrates of Gela 
received its territory from Syracuse and restored the toxvn in 
491, hut it x\as destroyed by Gelon in 484 and its po[iulation 
transferred to Sx'ra,cusc; the Geloans, however, founded it anew 
in 461. 

It was abandoned by Dionysius’s order in 405. restored by 
Tinioleon in 339 but in 258 was destroyed by the Romans. 

On the site of the ancient city nothing is visible but a small 
part of the temple of Athena and a few foundations of houses; 
remains of the harbour and portions of the city wall have been 
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traced by excavation, and the cemeteries have been carefully 
explored and have yielded important objects. Sec B. Pace, Cama- 
rina (Catania, Tirclli, 1927). 

CAMBACERES, JEAN JACQUES REGIS DE, Duke 
or Parma (1753-1824), French statesman, was born at Montpellier 
on Oct. 18. 1753. In 1792 the newly organized department of 
Herault sent him as one of its deputies to the Convention. Cam- 
baceres took no decided part in party strife but occupied himself 
mainly with the legal and legislative work which went on almost 
without intermission even during the Terror. He had laid 
down conjointly with Merlin of Douai, the principles on which 
the legislation of the revolutionary epoch .should be codified. At 
the close of 1794 he also urged the restoration of the surviving 
Ciirondins to the Convention, from which they had been driven 
by the coup d’elat of May 31, 1793. In the course of the year 
1795, as president of the Committee of Public Safety, and as 
ri‘s])onsible especially for foreign affairs, he helped to bring about 
peace- with Spain. At the dissolution of the Convention Camba- 
{(•res was one of those on the list of candidates for the Directory, 
but was not elected. The moderation of his views brought him 
into ojiposition to the Directors after the roup d'etat of Fructidor 
(Sept. 1797), and for a time he retired into private life. Owing, 
howex'er, to the influence of Sieves, he became minister of 
justice in July 1791). lie gave a guarded support to Bonaparte 
and Sieves in their enterprise of overthrowing the Directory 
{roup d’etat of Brumaire 1799). 

After a .short interval Carnbaceres was. by the con.stitution of 
Dec. i7g(>, tippointed second consul of I'rance. He undoubtedly 
hel[)ed very materially to ensure to Napoleon the consuLship for 
life (Aug. I, 1S02); but the second consul is known to have dis¬ 
approved of some of the events which followc-d. notably the exe¬ 
cution of the due d'Fnghien, the rupture with England, and the 
proclamation of the empire (May 19, 1804). lie then became 
arch-chancellor of the empire ;md president of th(.‘ Senate in per¬ 
petuity. He also became a prince of the empire and received in 
180S the title duke of Parrna. Apart from the important i)ar( 
which he took in helping to co-ordinate and draft the C'ivil Code, 
Carnbaceres did the State good service by .seeking to curb the 
impetuosity of the emperor, and to ])revent enterpri.scs .so fatal 
as the inter\enlion in Spanish affairs (i8o8) and the invasion 
of Russia (1812) proved to be. In 1815. during the Hundred 
l>ay.s. he took up his duties reluctantly at the bidding of Na¬ 
poleon; and after the second downfall of his master, he was for 
a time exiled. A dt-cree May J3, j8i8 restored him to his civil 
rights as a citizen of France; but the last six years of his life he 
spent in retirement. In demeanour he was quiet, reserved and 
tactful, but when occasion called for it he proved him.self a 
Imilliant orator. He was a celebrated gourmet, and his dinners 
were utilized by Napoleon as a useful adjunct to the arts of 
statecraft. 

See A. Aubrii t, Vie de Camtmcerh (2nd ed., 1825), 

CAMBALUC, the name by which the city on the site, of the 
present Peking in China became known to mediaeval Europe. 
The word represents the Mongol Khan-Balik, “the city of the 
Khan,’’ and was often, as by Longfellow, inaccurately spelt Carn- 
balu. A i ity had long stood on its site, but it did not become the 
capital of all China until Kublai Khan transferred the capital of 
the Mongol confederacy from Karakorum up on the Mongolian 
steppe to Khan-Balik in the compiered lowlands of China. It was 
not until the Mongol conquests temporarily united western with 
eastern Asia that mediaeval travellers reached China from Europe 
and the place-names they took back with them were those em¬ 
ployed by the Mongols. 

Kublai Khan built a new city, completed in 1267. across a brook 
from the old city of ’V’enking and all but the northern third of his 
city is now occupied by the present “Tartar” city of Peking. 
Kublai’s Palace seems to have stood on the same site as the 
Imperial Palace of the late Manchu dynasty. According to 
Marco Polo’s description, Cambaluc was laid out on a rectangular 
plan and had a circuit of 24 miles. Its walks, 50 ft. high and on 
top 15 ft. broad, were each pierced by three gates, the roadways 


connecting them running straight ncro.ss the city. Cambaluc was 
not only the capital of the eastern Khanate (which comprised 
besides China the plateaux and steppes of Tibet. Mongolia and 
Manchuria) but was also the terminus of the overland trade- 
route from western Asia and so from Europe across high Central 
Asia, just as Zaiton on the south-east China coast was the terminus 
of the sea-route from India by wxiy of the Spice Islands. The 
Polos reached China by the first route and returned by the second. 
The population participating in this overland commerce seems to 
have lived outside the walls of Cambaluc and in Marco Bolo’s 
time, the last quarter of the 13th century, the population outside 
was greater than that within. The name Cambaluc refers es.sen- 
tially to the city of the Mongol period and the succeeding Chinese 
Ming dynasty re-named the city Peking, the northern capital, as 
distinct from Nanking, the southern capital. {See also Catti.ay 
and I’ekinc. ) 

CAMBAY, a native state (Kaira agency) of India, in the 
Cujarat division of Bombay. It has an area of 392 square miles. 
Pop. (1941) 96.592. The tribute is Ii,337. Cambay is entirely an 
alluvial plain. As a .separate state it dates only from about 1730. 
the time of the dismemberment of the Mogul empire. The present 
chiefs are descended from Momin Khan IF, the last of the gov¬ 
ernors of Gujarat, who made himself governor of Cambay in 1742. 
Wheat and cotton are the chief crops. The nawab being a minor, 
the state was under British ailministration in 1928. 

The town of Cambay had a population in 1941 of 34.941. It is 
suppo.sed to be the Cavuines of Ptolemy and was formerly the 
.seat of an extensive trade and te.xtile manufactures; but. owing 
principally to the ri.se of Surat and the silting up of the harbour, 
its commerce felt away, and the town bccanu- unimportant. The 
spring tides rise upwards of 30 ft. The town is celebrated for its 
manufacture of agate and carnelian ornaments, of re[)utation 
principally in China. ’’I'liere is a cotton mill. Many houses are 
built of stone (whi<h indicates the former wealth of the city, as 
the material had to be brought from a distance ); and remains of a 
brick wall, 3 m. in circumference, which formerly surrounded the 
town, enclose four large reservoirs and three bazaars. To the 
south-east there arc extensive ruins of subterraiie.in tc'rnples and 
other buildings half-buried in the sand by which the ancient town 
was overwhelmed, d'hese temples belong to the Jains, and contain 
two massive statues of their deitic‘S. In 1780 Cainb.iy was taken 
by the army of General Goddard, was restored to the Mahr,itlas 
in 1783, and waas afterwards ceded to the liritish by the Peshwa 
under the treaty of 1803. It is connected through J'etl.id with the 
Bombay. BaroeJa and Central India railway. 

CAMBAY, GULF OF, a tritni[)et-shaped inlet on the west 
coast of India, narrowing northwards between Kathiaw.ir ])c-n- 
insula and Guj.arat. Its shajK* and orientation in relation to the 
south-west monsoon winds explain its very high tides and the- 
velcn ity with which they (>nter. But it shallow's rai)i(lly; the silt 
of flood torrents entering its head contributes to jnogressive de¬ 
terioration, and sho.ils and sandb.inks are evcTvw'here treacherous, 
Broach is one of the oldest Indian ixjrts; Surat is ]),trlicularly 
identified with the rise of direct Europe.in contacts with India, 
and Bhaunagar is a notew'orlhy entry for Kathiaw'ar, but the 
importance of the gulf ports is now onlv local. 

CAMBER, in engineering, (he upward convexity given to a 
beam or girder to allow for the load. If the camber is properly 
calculated, the cambered member bc'comes straight when loaded. 
The word camber is from Fr. rarnhrer, to arch, and is also used 
in other connections; c.g., the curve given to a roadwa\' and the 
curvature of the W'ing of an aeroj)lane in imitation of the camber of 
a bird's wing. 

In architecture camber is a slight upward curve to correct the 
illusion of sagging which a straight unsui)ported line presents. 

CAMBERT, ROBERT (1628-1677), French musician, w-as 
born in Paris in 162H and is remembered as one of thf' first com¬ 
posers of opera in France, at first in conjunction with the Abbe 
Pierre Perrin and afterwards on his ow-n account. In 1669 Perrin 
received a patent for the founding of the Arademie Nationale de 
niusique, the germ of the Grand Opc'ra, and ('ambert had a share 
in the administration until both he and Perrin were discarded in 
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the interests of Lulli. Displeased at, his sul)sequent neglect, and 
jealous of the favour shown tf) Lulli, who was musical superin¬ 
tendent to the king, he went in 1673 London, where soon after 
his arrival he i.s said to have been apiiointcd master of the band 
to Charles IL He is supposed to have killed himself—according to 
another account he was murdered—in London in 1677. 

CAMBERWELL, a southern melroi)olitan borough of Lon¬ 
don, Englatid, hounded north by Southwark and Bermondsey, 
east by Deptford and Lewisham, west by Lambeth and extending 
south to the boundary of the countv of London. Top. (est. 1938) 
222,400. Area 7 s(|.mi. ft apj)ears in Domesday, but the deriva¬ 
tion of the name is unknown. It iiu ludes the districts of Peekham 
and Nunhead, and Dulwich (q.v ) witli its piark, picture gallery 
and schools. Camberwell is mainly residential, and there are 
many gf)od houses in Dulwich and southward towards the high 
ground of Sydeiiliarn. Dulwidi p.irk (72 acres) and Peekham Rye 
common and park (113 acres) are the large^st of several public- 
grounds, and Camberwell green wa.s once celebrated for its fairs. 
'I’he ijarliamentary borough of Camberwell has four divisions, 
North, North-West, Peekham and Dulwich, each returning one 
menilxT. 

CAMBIASI, LUCA (1527-1585), Genoese painter, famil¬ 
iarly known as Luct hetto da Genova (his surname is written also 
Camhiaso or Cangiagio), was born at Moneglia in the CGenoese 
stati*. the son of a paint('r named Giov'anni Cambiasi. At the age 
of 15 he painted, with his father, some subjects from Ovid’s 
Metamorphoses on the front of a house in Genoa, and afterwards, 
in conjunction with Marcantonio Caivi, a ceiling showing great 
daring of execulictn in (he Palazzo Doria. Lucchetto’s l)csl artistic 
period lasted for 12 years after his first successes. In 1583 
he accepted an invitation from Philip II to continue in the Es- 
corial a seritvs of frescoes w'liich had been begun by bis friend 
Giambattista ('astello. He died in the Estatrial in the second year 
of his sojourn. Cambiasi painted sometimes with n Brush in each 
hand, and with a certainty equalling or tran.scending (hat even of 
I'intorel. He made a vast number of drawings, and was also 
something of a sculptor, executing in this branch of art a figure 
of Paith. His son Orazio became likewise a jiainter, studying 
under LuccheKo. 

The best works of Cambiasi are to lie seen in Genoa. In the 
cliurch of S. Giorgio, the martyrdom of that saint; in the Palazzo 
Imperiali Terralba, a (ienoese suburb, a fresco of the “Rape of 
(he Sabines’’; in S. Maria da Carignano, a “Pieta” containing his 
own portrait and (according to Iraililion) that of his sister-in-law, 
whom he lo\'ed, and who after the death of his wife, had tak('n 
charge of his household. In the Escorial he executed several pic¬ 
tures; one is a Paradise on the vaulting of the church, -with a 
multitude of figures. For this picture he received 12.000 ducats, 
prol)ably the largest sum that had, uj) to that time, ever been 
given for a single work. 

CAMBINI, GIOVANNI GIUSEPPE (174^-1825), Ital¬ 
ian composer and violinist, was born in Leghorn, Feb. 13, 1746, 
and studied violin under Padre Martini at Bologna. He went to 
I^iris in 1770 and gairx’d some very favourable recognition when 
Gossec introduced some of his symphonies at the Concert Spirit- 
iiel. Camliini thereafter wrote an enormous amount of mediocre 
instrumental music, ]irockicing, within 20 years, 60 symphonies, 
144 string (juartets, 2() Symphonies concert antes, 7 concertos, and 
more than 400 miscellaneous jiieces. His best works W’ere his 
quartet.s, and because of his ability- with the vdola, he was invited 
to i)l:iy in the quartets of Manfredi, Nnrdini and Boccherini, the 
three outstanding (]uarlet pla\-ers of (he lime. He was conductor 
at (he Theatre des Ih-aujolais (1788-91) and at the Theatre 
Louvois (1791-94). 

C'ambini is said to have dissipated a talent which might have 
earned him a place high among musicians. An invalid the last ten 
years of his life, he died in the hospital of the Bicetre on Dec. 
29, 1825. 

CAMBIST, a shortened form of ramhista, which is Italian for 
money-changer. A cambist is one who deals in foreign bills of 
excliange and bank notes, 

'rhe tcrni is also apfilied to conversion tallies of foreign money, i 


weights, and measures. (See Exchange, Foreign.) 

CAMBODIA, a protectorate within French Indo-China, 
bounded on the north and west by Thailand (Siam) and on the 
southwest by the Gulf of Siam. Area was 69,884 sq.mi. until 
1941, when 18,500 sq.mi. were ceded to Thailand. Pop. (1936) 
3,046,000. Ceded areas had a population of 520,000. Chinese and 
Anname.se were racial minorities. Surface features vary more 
than in Cochin-China. The Cardamone mountains in the west 
reach 4,900 ft., and their granite buttresses extend northeastwards 
to the lakes, with forests on their steep sides, while the calcareous 
Elephant mountains extend from them southwards to the Gulf of 
Siam. To the north the sandstone terraces of the Dangrek moun¬ 
tains fall abruptly to the Cambodian plain, the old Mekong (q.v.) 
delta. The Tonic-Sap depression is a striking feature with the 
smaller and the larger lake, remnants of an old sea gulf. It is fed 
l)y several streams and links w'ith (he Mekong by a channel at 
Pnom-Penli, through which it receives Mekong Hood waters. In 
June the waters of the Mekong rise to a height of 40 to 45 ft. and 
flow through the Bras du Lac towards the lake, which then covers 
an area of 770 sq.mi. am), like tlie river, inundates the marshe.s, 
forests and cultivated lands on its borders. During the dry season 
the current reverses, the lake shrinks to an area of 100 sq.mi., and 
its depth falls from 45-48 ft, to a maximum of 5 ft. TonlGSaj) 
probably represents the chief wealth of Cambodia. It supports a 
fishing population of more than 30,000; the fish, taken in large 
nets at the end of the inundation, are either dried or fermented 
for the production of nuuc-mam sauce. West of the large lake, 
around Battambang, is the largest Cambodian rice area. The 
mountainous region east of the Mekong is traversed by affluents 
of the Alekong, the Se-khong and the J'onle-srepok, whicli unite* 
to tlow into the Mekong at Slungtreng. Small islands, with a fish¬ 
ing population, fringe Ihc* west coast. 

Climate, Fauna and Flora.—From mid-October to mid- 
April the northeast monsoon gives dry weather; the rainy season 
(mid-April to mid-October) is due to the southwest monsoon. At 
Pnom-Penh there is little variation of temperature (avc-rage 
82")—January giving 79°, and Afiril, the warmest month. 84". 
Wild animals include the elephant, which is also domesticated, tlu* 
rhinoceros, buffalo and some si>ecies of wild ox; also the tiger, 
panther, leopard and honey bear. The crocodile is found in the 
Mekong, and there arc many reptile's, some venomous. Water 
buffaloes and oxen are the chief draught animals. After rice and 
fish the chief products are timber, cotton, sugar, rubber, nux 
vomic;a, gamlioge, cardamoms and lac. 

People.—The Cambodians are more closely akin to the Siamese 
than to the Annamesc. The race is probably the result of a fusion 
of aborigines of Indo-(7hina with the Aryan and Mongolian in¬ 
vaders of the country. The men are tallc'r and more muscular than 
the Siamese and Annamese, wdiile the women are small and in¬ 
clined to stoutness. The face is flat and wide, the nose* large, the* 
mouth large and the eyes only slightly oblique; the skin is dark 
lirown, the hair black. Both sexes wear the langouti or loincloth, 
which the men supplement with a short jacket, the women with a 
long scarf draiied round the figure, or a long clinging robe. The 
wife enjoys a respected position and divorce may be demanded by 
either party. Polygamy is almost confined to the richer classes. 
The Cambodians make good hunters and woodsmen; man>’ live 
on the borders of the Mekong and the great lake, in huts built 
upon piles or floating rafts. The religion is Buddhism, and ia- 
\’olves great respect towards the dead; the worship of spirits or 
local genii is also widespread, and Brahmanism is still maintained 
at the court. Numerous monks or bonzes live by alms, and in 
return teach the young to read, and siqierintend coronations, mar¬ 
riages, funerals and the other ceremonials. As in the rest of Indo- 
China, there is no hereditary nobility, but .superior castes founded 
on blood-relationship, as well as the mandarins, who form a class 
by thi'mselves, are exempt from tax or forced .service. The man¬ 
darins are nominated by the king and their children have a position 
at court, and are generally chosen to fill the vacant posts in the 
administration. Under the native regime the common people 
attached themselves to one or other of the mandarins, who in 
return granted them the protection of his influence. Under French 
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rule, local government of the Annamese type supplanted this 
feudal system. Slav^ery was aboli.shed by royal ordinance (iSgy). 

Cambodian idiom is like some aboriginal dialects of south Indo- 
China; it is agglutinate and rich in vowel-sounds. The king’s 
language and religious words arc akin to Pali. The written lan¬ 
guage was formerly a modified Chinese system, later largely re¬ 
placed by quoc-nf’u, phonetic transcription with Latin alphabet. 

Cambodian Economy. —Rice is the chief crop and export, but 
Batlambang, richest producing area, was ceded to Thailand in 
1941. Cambodia leads the five provinces in maize, cotton and tim¬ 
ber, and stands second in rubber production. Minor crops include 
(otton, pepper, sugar cane, kapok, castor beans, coffee, tea and 
silk. The Tonle-Sap and Grand Lac produce 100,000 tons of fish 
annually, in addition to a large catch in the Gulf of Siam near Koh 
Kong Island. Rubber yield per acre is the highest in the far 
east. 

Chine.se dominate wholesale and retail trade. Steamers ply bc- 
iween the capital, Pnom-Penh, and Saigon, in Cochin-China, ('am- 
hodia’s foreign trade outlet. The excellent highway system is 
connected with Thailand, Saigon and northern Laos. Late in 1941 
the Pnom-Penh-Mongkolborey railway was linked with the Thai 
State railways. Factories consist chiefly of rice mills, sawmills, 
distilleries and cotton gins. The only mineral production consists 
of jade and sapphires. There are also iron deposit.s. 

Administration. —I'he king {raj) either nominates his suc¬ 
cessor, in whi( h ease he somctimcjs abdicates in his favour, or else 
IS elected by the five chief mandarins from among the Brah Van.sa, 
members of the royal family within the fifth degree. The king is 
advised by a council of five ministers, the superior mandarins; 
and there are alioiit 50 provinces administered by mandarins. 
I'rance lias a resident superior, who presides over the ministerial 
council and is the real ruler of the country, and residents e.\er- 
cising supervision in districts. In each re.si(lential district there* is 
a c.ouncil of natives, jirc'sided over by the resident, which delilicr- 
ates on questions affecting the district. The resident superior is 
assisted by the yirot ee l orate council, consisting of heads of French 
administrative departments (chief of the judicial service, of public 
works, etc.) and one nali\’e “notable.” and the royal orders must 
receive its sanction before they can be executed. Control of for¬ 
eign policy, public, works, customs and the exchecyuer are in 
J'rench hands, while management of police, colh'i tion of direct 
taxes and administration of justice bclw’ecn natives remain with 
the native government A French tribunal alone is competent to 
settle disputes wliere one of the jiarlies is not a native. 

State-subsidized medical services w'ore less developed than in 
other parts of Indo-China. In 1937 there was one large ho'^pital, 
14 medical centres and 40 infirmaries. Provincial revenue in 1936 
was 7,457,000 piastre's ($2,ib:.y53o i, chiefly from poll and crop 
taxes About half this sum was u.sed for general administration, 
education receiving 526,000 piastres and public works 761,000 
pia.stres. {See Inixi-Ciitna, Frf.nch.) (J. R. A.; X.) 

ARCHAEOLOGY 

The spread of Indian culture to this area, after the beginning 
of the Christian era, left no monuments of the first centuries, 
probably because at that time wood was the only building mate¬ 
rial known, but from the 6th and 7th centuries onwards temples 
and stone and bronze images are found. In the older forms the 
direct influence of the Indian tradition is yierceptible. The monu¬ 
ments are small with great sobriety of sculihurc. In the more 
recent period the native elements of the district in question a.ssert 
thcm.sclves and the ornamentation becomes richer and more elabo¬ 
rate. Vast elaborately constructed grouixs of temple buildings 
arose in Java in the second half of the first period, while in Cam¬ 
bodia they belong to the more recent period. Finally, due princi¬ 
pally to political circumstances, a period of degeneration set in, in 
Cambodia after the 12th century, in Champa after the nth and 
in Java after the iqlh century. 

In the valley of the Mekong, the district around the great lake 
and the adjoining hills, the name of the oldest established king¬ 
dom, Fu-nan, gives place in the Chinese documents after the 6th 
century, to that of Chen-La, without evidence of the connection 


between the ancient kingdom and the two simultaneous Chen-La 
states, the northern and the southern. The art of the 6th to the 
8th century may be termed primitive Rhmer. In the course of 
the 8th century the northern Chen-La gained predominance, 
and from the gth century union with the Khmers was an estab¬ 
lished fact. In regard to art the first part of this century is a 
blank, followed by a tran.sition 
j period, named after the reigning 

I--- piHWACLt prince Indravarman, which has 

I certain common features with 

k the primitive style, but is in gen- 

yy oral nearly related to the classi- 

cal Khmer art of the following 
if^l WOODEN centuries. Classical art flour- 

^——" CEiuNo ished from the loth to the 12th 
^ century, reaching its |)eak in the 

W V Angkor Vat temple of Suryavar- 

ilOOOl ^Regeneration later rap- 

'immi. - -iiDE.TAL The Primitive Khmer Style. 

I —This yields usually small, soli- 

I tary temples (prasat) rectangu- 

I square constructed in brick. 

I /CEIUNO Horizontal lines predominate, 

^ X the profiling is weak and the 

/ mouldings are furnished with 

jHjf X niche-shaped antefixes, w-ith hu- 

y y man heads as ornamentation. 

/ .veetibule The external roof, built in 
.stories, does not correspond to 
H the vaultings of the interior, be- 

|B J] I U— this style of building aro.so 

through the adaptation in stone 

...of a style already using lighter 

materials. Probably a survival of 
the iire-Khmer style i.s to be 
found in tlie miniature buildings 
Longitudinal sections through carx'ed in relief, forming the 
CAMBODIAN TEMPLES. THESE ARE decoration of the frontages and 
BUILT or BRICK AND VAULTED. THE ^^e spacc above the entrance, in 
LOWER TEMPLE HAS A PORCH WITH- , 

IN THE ENTRANCE enclosed ill a widt' 

arch. The. entrance itself, 
flanked liy round pillars, is covered by a lintel, a fa\'ouril(.' 
theme for which is a depressed arch, often set with medallions, 
the extremities .springing from the open mouths of makaras (sea- 
elephants ). 

In this primitive art two styles, a simpler and a more compli¬ 
cated, arc' recognizable. The latter is richer and lighter in deccna- 
tion, the building i.s raised upon a cc)nsideraf)le base, having {pro¬ 
jections on all four sides, one of whiih contains the entrance, the 
others bearing niches or blind doors. The roof, which in the lirst 
style is c'onstruc ic-d of many stories, catli of small height, i.s in 
the latter a few' storic's of great lii'ight, which lend to the whole a 
.slender a|)pearancc. The first style lias lieen regarded as being 
Hindu, and therefore in contrast to the later KlmuT art. 

The mo.st important remains are those of Sauibor Pii'i Kuk, to 
the east of the great lake, some 40 buildings, divided into 
diffc'rc'iit groups of both ty{)es. The stone cell of Asrani Maha 
Rosci on the lower Mekong represents the older type and the 
lofty temple of Bayang the later one. In the lake (listrid the 
simi)le Trajian Kuk contrasts with Damrei Krap and the group 
of Pra Src.'i; while on the uiijier Mekong at IJaii C c i l)oth styles 
are found. Al Boran is jire.served (he only complete example of 
a temjple with two chambers. The sculiPluie ol llii.-. {jeriud com¬ 
bines severity of design with delicacy of modeliine; of which the 
image's of Phnom Da and the Ilarihara of Aialet are striking 
examines. 

Indravarman Art. —In common witli tlie primitive style the 
buildings are solitary, usually in brick, prefeiablw however, in the 
sejuare ground {ilan. The form of tlie an h al)o\ e the cmtrance 
{Persists, and the {liilars flanking the entrance, tliough now almost 
always octagonal in {place cpf round, are treated in the same spirit, 
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the makara motive on both sides of the lintel being still frequently 
found. 

The repres(‘ntaiion of buildings upon the fa(,ade has disappeared 
and given place to sculptured panels; mouldings and decoration 
have taken different forms, the techniejue is changed, the lintel 
has lost its architectural character and has become merely an 
ornament. In everything a tentative search for new forms is felt. 

The grouj) of sacred buildings at Roluoh, .south east of Angkor, 
con.sisting of the shrines of Prah Ko, Hakong and Lolei, is char¬ 
acteristic of the Indravarman style. The first consists of two 
rows of three temiiles with a f(!w outbuildings, contained within a 
double wall; Hakong is a tall pyramidal ( onsiruction of six stories 
in stone, with tw’o bride smaller temples on either side; Lolei is 
formed of four temples upon a cast terraie. With the.se, though 
of a somewhat later ilate, may be groujied I‘re Rup, five temples 
raised upon a terrace, with twelve upon a lower level and a con¬ 
glomeration of terraces, gateways and minor buildings; the (east¬ 
ern) Mehon, also comprising live central temples, but wdth rather 
different surroundings; and Uaksei ('amkrong set alone upon a 
foundation rai.sed in terrace’s. At Ic^varapura, the present Bantay 
Srei, is a main tem[)le between two others, in w'hich the jiropor- 
tions of the stone buildings are small. They are con.sjiicuous for 
the delicacy of their execution. 'Phis temple is typical of the 
Indravarman style in a number of particulars, although it was 
only built in the J4th century in what was then a vcTy archaic 
style, to replace a 10th century sanctuary. The principal image' 
is the repre.sentation of .Siva witli I ana, almcjst naked, carved in 
bold lines, without ornamentation excc'pt for the head dre.ss. 

The oldest [iroduc tions of the clussical style are usually attrib¬ 
uted to the ()lh century (King Ya^ovamian, 83()-gio). Certain 
characteristics arc; sharc'd with the Indravarman style, which also 
jiroduced groups of buildings with gateways and minor construc¬ 
tions, divine figures, often hc-avenly nymphs in niches, forming 
the principal decoration of the panels on t he fa<;ade. The entrance, 
between octagonal jiillars, is covered by a lintel, ornamented by 
garlands exte-nding from the ccaitrc'-piece, this centre-pic'ce being 
frequently formed by the liead of a monster. The makanis arc- 
replaced by 7 i<i^(is (snake's) which coil around the pointed-arc h 
above the lintel, and other projecting parts and rear their heads 
on both sides; also the profiling is more animafed. 

The princi[)al buildings, now almost invariably of stone, are 
connected by a more or less consecutive; .s>ste'm of galleric'S. (irc-at 
projections on each side transform the .square into a cruciform 
plan. The layers of the roof rc’iu'at this form, succeeding each 
other in such a wa>’ that the whole roof, beneath the great lotus 
llcwer by whie h it is crowned, acquires an elongated cone shape, 
giving it the- appearance of a tower. 

Angkor Thom, founded b}' Vaejen-arman about 900 A.D., was the 
centre of classical art. The ne-arby ruins of Bantcai-chhmar, built 
by Jayavarman II (reigned So:!-80()) show the typical construc¬ 
tion of a royal sanctuary. This king founded the “royal cult” reli¬ 
gion, the ruler being deity, re'inesented by the linga. symbol of 
procreation. The temples, of which the centre one has a i)ortico, 
arc combined and surrounded by a sciuare gallery with four gate¬ 
ways; in« front more jiassages and galleries join on, connected by 
side galleries; the whole, with other buildings at the side and 
back, is surroundeil by another gallery, outside which again lie 
jM)nd.s and entrances with balustrades, thi- latter formed of huge 
snakes. The mountain of Kulen and perhaps I’rah Khan, yit-ld 
further examples of the older classical style; in the latter group 
there are twelve minor t('mples, (-xc huling the outbuildings. 

Angkor Thom itself, the ancii-nt ^’a<^odharapura, is a .square, 
surrounded by wall and moat, each side of which is three kilo¬ 
meters in extent. There are live g.iteways, from which roads with 
snake-balustrades lead to the centre of the city. In this centre ! 
stands the state temple Bayon The chief building is surrounded 
by two galleries provided with portals and turrets and decorated 
with reliefs. These towers and the gates are cut in the form of four 
huge human faces, presumably representations of .'siva. The ceil- ' 
tral lower, outside which a ring of small chapels are built, is ; 
provided with [irojections In front there is a network of corri- j 
dors and side passages; the inner chamber contained Siva's Lingga, i 


while in the chapels both Hindu and Buddhist sacred images are 
found. The latter, however, were probably introduced at a later 
date. North of Bayon lie the remains of the palace, in which 
the royal temple Phimeanakes still stands. Gallery and shrine 
here arise above three steep terraces. In front of the building 
runs a great terrace of honour ornamented with reliefs (elephants 
and others). All this is believed to belong to the most ancient plan 
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Angkor vat. ground plan showing the arrangement of buildings 

A. Main Entrance F. Second Court 

B. Gallery with reliefs G. Inner Court 

C. Libraries H. Corner Towers 

D. Galleries of Vestibule I. Central Tower, with sanctuary of 

E. Outer Court 5,ya 

of the city. Ta Prohni, to the east, dates from the same time, 
having a particularly intricate arrangement of projections against 
the inner gallery, large gatew.iys and [Kinds. The neighbouring 
B;mteai Kedei, atbiched to a great pond, while adhering to the 
leading principles, .shows a vi-ry mixed ground plan. 

The group of Koh Ker, the remains of a new capital city, in the 
classical style but much simpler in construction, belongs to the 
second quarter of the loth century. In the capital itself, Baphuon 
dates from this period, and is reared up high upon the topmost of 
three steep terraces, each of which is surrounded by a gallery and 
reached by a triple halustraded way. Ta Keo, just outside the 
city, is of the nth ccntur\-, with h\(- towers on a high terrace, 
four at the corners and one in the middle. The.se great institutions 
are mostly Sivaitic; Buddhism is rather less conspicuous, although 
a great veneration for the Bodhisattva Loke.svara is apparent 
everywhere. The same reign (Survavarman I. 1002-1050) saw 
Prah Vihear ari.se, on a high fore{)ost of the Dangrek, a temple 
now ruinous with galiery porticos and a long approach with steps, 
portals and terraces. In Phnom Chiso(r) the same features can 
be recognized, the 200 sanctuarii-s of w'hich are constructed of 
the old brick material. The culmination of classical art is reached 
in Angkor \’at, the magnificent Sivaitic sanctuary raised by Sur- 
yavarman II. (1112-1152) to the south of the capital. Tiie 
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temple court, surrounded by a broad moat, contains two square 
cloisters rising one above the other and surrounding the central 
pile of four corner turrets and a central tower connected by gal¬ 
leries, with an elaborate approach. The celebrated reliefs in the 
first gallery represent scenes from the heroic epics, the con¬ 
temporary royal court, priesthood and army. 

Champa. —The history of Champa art, taken as a whole, shows 
a gradual process of degeneration, following the expulsion of the 
Chams from Annam, by the Annamites from Tonkin. The re¬ 
moval of the capital to Chaban in the south about a.d. 1000, 
divides the older (primary) period from the more recent (sec¬ 
ondary). When stone came into favour for temple buildings 
ikalan) and replaced (he lighter material—in Champa they have 
always gone on building in brick—we find, beside the small tem¬ 
ples of the delicate form of the jirimitive art, another kind of 
l)uilding of a much more massive and heavy construction, to which 
the name of cubic art has been given. In the 10th century they 
fuse and form a h3'brid style, though the pure primitive style still 
[lersists, and at the beginning of the .secondary period, i)roduces 
(he so-called classical art, which follows the forms of the older 
style. In several buildings, an alteration in the form of the 
roofing leads to the pyramidal style, w'hich survived to the 14th 
((‘tilury. Classical art maintained itself up to the beginning of the 
I 2th century. It then shows a rapid decline and after the fall of 
Chaban in i.^ji is ct)tnplete]y degenerate, although up to the I7(h 
century it still produced buildings. 

In sculpture, the oldest pieces are the best, .some obviousl\’ 
dating from b(d'ore tin? oldest monuments, e.i,'., those from Tra- 
kieu. The primiti\'e shrines are sin.all s(]uare edifices, with a 
separate vestibule in front and y)rojections for blind doors on the 
other sides. 'I'lu' idan (d tlu' ternj)le building is repeated in the 
Stories of the roof, whidi ret ede and leave space for small corner 
towers, the whole surmounttal bv an apex usually octagonal. 'The 
fat^ades are (letorated with slender jallars and floral or foliated 
scrolls. Divine nymi)hs, at the torners of the cornice with ])ro- 
jt'tting motives at the foot of the buildings, form a typical char¬ 
acteristic of Cham art. The cubic style is much more artificial 
and convention.'d; the layers of the roof recede less and the 
(orner lowers disappear. The jtilasters are broad and hcav>’. 
Mi-Son, south of 'I'ourane contains the remains of some 60 small 
temf)Ies, dedicated to Sixa; which exemplify the whole develo[>- 
ment of the Cham sl\le from the 7th century onwairds. In 
the sculpture of the divine figures, the gradual deterioration is 
perceptible. In To Nagar near Nli.-ilrang, beside the style of the 
first period, ])yramidal forms arc found; the primitive style marks 
the temples of Khuong My and Binh Lam. As specimens of cubic 
style, To Dam and Hoa Lai and the group of Dong Duong, south 
of Mi-Son, are the most im])ortan(. The remains of the second 
[)eriod are neiessarily in the south. In the classical style of the 
nth centurv. des( ended from the primitive way ew'er^-thing that 
.•^]»i.«.ial skill j.-i eliiiiiiiaied; decniuni. i.-> n- 

l.'laced Iw a reix-lilion of mouldings and edgings, terra-cotta orna¬ 
ments take the place of sculpture; the roofs become higher and 
more clum.sy, as at Hinh Dinh, in the so-called Towers of Silver, 
Copper and Cold. The increase in number and the decrease in 
size of the storie.s of the roof wliich at the same time are less 
overlapping, lead to the p>'ramidal roof, running up in gentle 
curves, of Hunp; Thanh and Chanh Lo. The derivative style of 
Chicn Dang, Klaung Ciarai and I’o Rome was an attempt to rc- 
^’ive the older si vie at the end of the nth centurv. 

(N.J. K.;X) 

HISTORY 

d'he name Kamhuja, whence the European form Cambodia, is 
derived from the Hindu Kamhu, (he name of the mythical found¬ 
er of the Khmc'r race. Some centuries before the Christian era, 
immigrants from the east coast of India began (o exert a 
powerful infiuence over Cambodia, introducing Hrahminism and 
the Sanskrit language. This Ilincluizing ])rc)cess became more 
marked about the 5th centur}' a.d., wfien, under S’rutavarman, 
the Khmers as a nation rose into prominence. At the end of the 
7 th century the dynastc- of S’rutavarman ceased to rule over the 
whole of Cambodia, which during the next century was ruled over 


by two sovereigns. About the beginning of the gth century, with 
Jayavarman II, there began a dynasty which embraced the 
zenith of Khmer greatness. The royal city of Angkor-Thom {see 
Angkor) was completed under Yasovarman about a.d. 900. In 
the loth century Buddhi.sm, which had existed for centuries in 
Cambodia, began to become powerful and to rival Brahminism, 
the official religion. The construction of the temiile of Angkor 
Vat dates probably from the first half of (he 12th century. 'The 
conquest of the rival kingdom of Champa, which embraced modern 
Cochin-China and southern Annam, and in the later 15th century 
was absorbed by Annam, may probably be placed at the end of 
the 12th century in the reign of Jayavarman VH, the last of 
the great kings. In (he later 13th century the Thai (Siame.se) 
commenced a series of revolts which eventually drove their now- 
declining Khmer rulers from the whole Menam basin. The royal 
chronicles of Cambodia, the historical veracity of which has often 
to be questioned, begin about the middle of the 14th century, 
at which period the Thai a.ssumc'd the offensive. These aggres¬ 
sions were continued in the 15th century, in the course of which 
the capital was finally abandoned by the Khmer kings. At the 
end of (he 16th century, Lovek. which had sui(c*edecl Angkor- 
Thom as capital, was itself abandoned to the corujuerors. During 
that centur)', the Tortuguese had established some inthierue in 
the country, whither they w'ere followed by (he Dutch, hut after 
the middle of the 17th century, Europeans counted for little in 
Cambodia till the arrival of the French. At the beginning of the 
J7th century (he Nguyen, rulers of southern Annam. began to 
encroach on the territory of C'ochin-C'hina, and in the course 
of (hat and the 18th centur\’, Cambodia, governed by (wo kings 
siqiiiorted respectively by Siam and Annam, liecame a field for 
the conllirts of its (wo iiowerful neighbours. At the end of (he 
i8th century the provinces of Baltam])ang and Siem-reap were 
annexed by Siam. King Norodom caim* to the throtie m 1S54 
and was in chronic danger c»f rec'olt. He could not assert iiule- 
pcauh'nce of .Siam, and soon the Trench, coiKjuerors of llie An¬ 
namites, threatened wliat rem.iined of his soxi'icigntAdmiral 
Tierre cle la (drandic're, governor of Coi hin-(.'hina, \’i.silt'd Noro¬ 
dom in i 8()3, in comiianc' with Llie viiar apostolic. In the follow¬ 
ing \-e;ir, as Siam was about to crown King Norodom and estab¬ 
lish its hegemony, Doudarl cle Lagree, llie admiral's rc'jireseiila- 
ti\'e, occupied the capital witli marines and hoisted the T'nmch 
tricolour. Siam protested and reserved rights to Battanibang arid 
Angkor. In 1867 Siam renounced tribute and recognized llw 
I'rcaich protectorate in exchange for Bat t amh.'ing, Angkor and the 
Laos territory w'est of the Mekong. In 1884 a treate recluiccl 
Norodom’s [lower to a shadow. French [irc'ssure induced Si.im to 
cede Battambang, Siem-rc'ap (Angkor) and Sisiphon in hio; In 
i()iS, King Sisovath, allliough comidc-lely hacking in jiowcr. was 
so venerated by his people that he cjuelled an anti-French rchcT 
lion by simiily telling his subjea ts to return home*. Japanese c n- 
crc)achmc*nt on Jndo-China in kj.^o jM-rmittecI Si, am ( ren.irm-d 
Thailand in to stage* a small w.ar, alter which J.apane-e 

mediaten's awarded all of Ballamb.ang, most of Sic'in-reap ( nol in 
eluding Angkor ’V’at) and [larts of Komjiong 'Lhoin and Stnng 
'rr(*ng lo Thailand. The treaty was signc*d May c;, Kincr 

Norodom Sihanouk ascended the throne in jfj4i 
liJiu.TocacArnv.—Art and Arcihacology: L. Tournercau and j. I'mahi i, 
/-f.\ riiiiu s d'Ani:.kor (1890); L. Tournc'rc-au, i.c .*> ritnn ^ Unvn i \ 
(i.Sf)o) , IL Aymonier, J.v Camhodya- ( 1900-1 ijo,}) ; Jc. Liiiirl di L.ijen 
(|uic*n*, archndoyiijuf dr I'Indo-Chinr (1901); is. l-iincl ci» 

Lajonf|ui(*rc*, Invrntairr dr.srriplif drs vioniaarnis da i'(niihiidi:r (o;0’ 
1911 ) with additions by 11 . Tarmenlicr, Ball. lie. /'r. d'l.\h (h. (i')i 1) 
and L. .Sc-identadc-n, Bali. (19^2); H. Dufour ancl (' ( ari»(.m\, /.r 
Bayoa d'.hiykor Thom (1910-1.1); (>- Cocdi'S, ‘•('ataloiou' d< " pic'ccs 
oiiginalt's dc* .sfulfcture khme-re consc'ivc'c* an Miisee Indot liinois dn 
Troeadero c-l au Musi'-c* ('luimc-l,” Ball. C'nmui. Arili. hula C h . (1910) , 
H. Parmentier, “Catalogue* du Musev klmier de J’linom T( n!i,” Ball. 
E. F. (i(;i-); L. Drlaportc, Lrs jnonumrutda ('anihiidyr ('ko.v 
ici2.|); IT Parmentier, “L’art d’lridravarman.’’ Ball J-.k. (upo); (J 
Coedes, “Bron7(*s khmers,” Ars Asintira, V (192 U ; I> C.iodier. .iaykor 
(1924); E, Groslier, La scalfdarr khmrrr fne’"': J'.iailrs asialiqurs 
(i j. 5), articles by Finot, Goloubev, Groslier, M in fiat, de Mecciuenem, 
L. Finot, H. Parmentier. Goloubev, Lr irnipU d'lcvarapara ( ; 
H. Parmentier, I/ar.' kinvrr priviitif Tdi Stern, “Lc* Bavon 

d’Angkor et IVvolution de Tart khmer,” Mas. Claim. Bibl. Vuly. 47 
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PcrirKlif.'il: Art et arrhhdof^ie khmhs 1 (ir)2i-i()2,^) and II 
(ic;24 I()26), articlci, by Oroslicr and othcr.^. Champa: H Lunct de 
J.ajonnuicrc, d</a,^, sett aIxiVc; li. Parmi'nlicr, “Lc sanctuairt- dc Po 
Kav:ar,’’ Bull. lie. F. (1902); H. Parmentier, “Les monuments du 
cirque de Mi-son,” Bull. E.F. (1904) ; H. Parmenticr, Inventairc dr- 
arriptij (h'\ monuments, fams de I'Annum (1909-101^); H. Parmen- 
tier, “Lcs sculptures chanies du Musd-e de I’ourane,” Ars Asialica, iv' 
./• I-etjba, /j's C'humx cn leiir art (it}2>,), History and eton- 
<jniy. A. Leclere, Lrs codes canihudKiens (1898); E. Aymonier, Le. 
Camhod^c fii^oooqj; Pussier, Ilistoirr Sommaire du Rozaume de 
('(itiihod^’r (loiti); I )e Beerski, Ant:ki>r (1024); . 1 . P. Alberti, Indo- 
cliine d’autrrjois el d’aiijourd’hui {19,^4) ; (Jh. Kobequain, Economic 
Vevi lopmerii of Pretuh hulo-C hinu (1944). (J. K. A.; X.) 

CAMBON, PIERRE JOSEPH (1756-1820), French revo- 
lulioiuiry nrul financier, was burn at Mont[)cllu‘r. As a member 
of Ihe Ictti^bdive assembly, he cjuitkly allructed public attention 
by his able ;ind saKacious speeches. An o])ponent of Marat, Dan- 
ton and Dumouri(/,, C'amlion nevertheless voted in favour of 
Louis XVl.'.s execulion. He opjioseil the creation of the Revolu¬ 
tionary 'rribunal, and he incurred Robespierre’s hatred by his 
outsjxiken criticism of his actions no less than by his interven¬ 
tion in lavour of Ihe (iircmdisls on June 2, 1793. Cambon ^‘O'e 
his valuable sup[)ort to the Mountain, and it was due to his 
initiative and fmancial acumen that the (isxip.nats appreciated in 
value. Accused by Robespierre of reactionary and aristocratic 
leanintts, (’ambon re)died .so vehcmiently and effectively that his 
s))eech scjunded tin.' knell for Robes))ierie’s own downfall. Under 
(he ThermieJor (’anibon was violc-ntly attacked as a supfiorter of 
the Mountain and was accused of malversation. In A))ril 1795 
he Wiis exc ludc'd from the committee of finance, and he soon 
afterwards souttht safety trom Tallieu’s attacks in fliKht to Swit¬ 
zerland. 'I'he amnesty of the 4lh iJrumaire enabled him to return 
to his estate at Ti'rral, ntwr Montjiellier, where he lived in seclu¬ 
sion throuithoul Ihe entire Najioleonic era. After Napoleon’s 
(iow'nfall, and clc'Sjiite liis advocacy of a liourbon restoration, 
C’timbon w'as exileci as a retticide. He retired to Belgium and died 
near Brussels on feb. 15, 1820. 

Bnu.looicAi’iiv.- !•'. Hornard, Caniboti cl la Rivolulion Fran^aisc 
(icp.s) ; R. Arnaud, Cambon (192(1) • 

CAMBON, PIERRE PAUL (184.3-19-^). I'rt'iuh diido- 

rnatist, was born on Jan. 20, 1843, and educated at the Lycee 
Louis-Ic'-Clrand and the Leole de Droit. He was cidlc-d to the 
J*arisian bar, and became private secretary to Jules Ferry during 
the C.’ommunc;. 1'hiers subsecjuently a))pc)inted him to adminis¬ 
trative i>ost.s in the Aliies-Marilimes and at Marseilles. Later he 
became ))refccl of Lille. In 1882 he was aiipointed resident in 
Tunis, where he dist)layecl his rare di|)lom;itic talent. Four yc'ars 
later he was ajiiuiintc'd ambassador to Madrid, and in i8()0 was 
transferred to Constantinojile, wliere he had an o|)portunity of 
watching Cierm.in cli)ilomacy at work in the Near East. In 189S 
he hc-came Fre-nch ambassador in London immediately after the 
h’a.shoda incident had embittered Franco-British relations. Cam¬ 
bon at once set himself the task of iin))roving those relations, 
and so successful was he that in 1904 he signed with Laiisdowne 
Ihe Anglo-l'rench Agreement. He was very largely re.siion.sible for 
the |iromc)tion of Ihe Anglo-Russian Agreement of 1907. In that 
year his brother, M, Jules (’vunt)on, became I'rench iiinbassaclor 
in Berlin, and thenceforth the two brothers worked in do.se accord 
to frustrate the designs of Ihe milit.iry V’^i'ty in Germany. \ 
believer in the doctrine exiiressecl in the old French jn-overb “Tout 
cieiit a tem))s a qui sail attendre,’’ Cambon pursued his policy 
of strengthening Franco-British relations with quiet skill. The 
culniin.ition of his long years of w-ork was reached in Novem- 
lier 1912 with the exchange with .Sir Edward Grey of the now 
famous letlc'rs regarding a nav.il and military co-o|XTalion be¬ 
tween France and Great Britain in the possible event of war. 
r)es|)ifc' some anxious moments in the early days of .Aug 1914, 
Cambon never wavered in his belief in Great Britain; and her 
particijiation in the war on the side of France fittingly crowned 
ins life-work. During the war he laboured unceasingly to smocjth 
away difficulties and allay irril.itions between the .Allied coni- 
mancL, but when the peace had been signed at Versailles Cambon 
felt that the hour of his retirement had come. After 22 years of 
unremitting service to the interests of France and Great Britain, 


he left London in 1920 amid manifestations of regret rarely dis¬ 
played to the ambassador of a foreign power. In 1903 he had been 
created G.C.V.O., and in 1917 the King accorded him the unusual 
distinction of the Grand Cross of the Bath. He died in Paris on 
May 29, 1924. 

His brother, Jules Martin Cambon (1845-1935), was called 
to the bar in 1866, served in the PTanco-Prussian War and en¬ 
tered the civil service in 1871. He was prefect of the department 
of Nurd (1882) and of the Rhone (1887-91), and in 1891 became 
governor-general of Algeria (see GuyoL, L’oeuvre de M. Jules 
Cambon. Paris, 1897), where he had served in a minor po.sition in 
1874. He was nominated F'rench ambassador at Washington in 
1897, and in that capacity negotiated the preliminaries of peace 
on behalf of the Spanish Government after the war with the 
Cnitecl States. He was transferred in 1902 to Madrid, and in 1907 
to Berlin; in 1915 he became .secretary to (he Mini.stry of Foreign 
Affairs. (I. F. D. M.) 

CAMBORNE, a market town of Cornvv.ill. England, 13 mi. 
W.S.W. of Truro, on the G.W.R. 'J’he )mrish church of St. Marlin 
contains an ancient stone altar bearing a Latin inscri))tion. In 
Camborne is the important School of Metalliferous Mining, 
which has an as.sociated school in Redruth. Practical mining is 
taught in South Condurrow mine. It was developed from classes 
initiated in 1859 by the Miners' association. Mining, engineering 
and stone-quarrying are the main industries. Camborne (Cam- 
bron, Ctimron) formed part of the manor of Tehidy, held at 
Dome.sday by the carl of Mortain and later by the Dunstanville 
and Basset families. In the early i8th century copper and tin 
lu-gan to be worked vigorously at Dolcoath; in 1788 ore worth 
i2,000.000 and in 1882 ore worth £5,500,000 was produced. It 
was the scene of the scientific labours of Richard Trevithick 
(1771-1833), the engineer, and of William Bickford, (he in¬ 
ventor of the safety fuse. In 1934 urban districts of Cam¬ 
borne and Redruth were united under the name Camborne-Red- 
ruth. Pop. (1938) 34,920. Area 34.5 sq.rni. 

CAMBRAI, a town of northern France, the seat of an arch- 
bi.shop and cajhtal of an arrondissement in the department of 
Nonl. 37 mi. S.S.E. of Lille on the main line of the Northern 
railway. Pop. (uyfb) 29.24b. (Jambrai is situated on the right 
bank of the canalized Schelde, arms of which (niverse the vv'cst 
of the town. Formerly strongly fortified, the ram)jarts had given 
way before the war of 1914-18, in which Cambrai figured prom¬ 
inently and was badly damaged, to handsome boulevards. 

Cambrai is the ancient Nervian town of Camaranwi, mentioned 
in the Antonine Itinerary. In the 5th century it was the capital 
of the P’rankish king Raguacharius. Fortified by Charlemagne, 
it wa.s captured and pillaged by the Norman.s in 870, and un¬ 
successfully besieged by the Hungarians in 953. During the 10th, 
iith and i2lh centuries it was (he scene of frequent hostilities 
between the bishop and the citizens; but th(' latter ultimately 
effected their indejiendence. In 1478 Louis XL, who had obtained 
(.he town on the death of Charles the Bold, handed it over to 
the emperor, and in the i6th century Charles V. built a strong 
liladel, for the erection of w'hich the castles of Cavillers and 
Escaudoeuvres were demoli.shed. From that date to the jieace of 
Xijmwegen, 1678, W'hich assigned it to P"ranee, it frequently 
changed hands by capture or treaty. I'he League of Cambrai is 
the name given to the alliance of Po{)e Julius II., Louis XII., 
.Maximilian I. and p'erdinand (he Catholic against the Venetians 
in 1508; and the peace of Cambrai (the Ladies’ Peace) was 
loncluded in the. town in 1529 by Louise of Savoy, mother of 
Francis I., and Margaret of Austria, aunt of Charles V., in the 
nanie.s of these monarchs. Tin.' bishopric of Cambrai, dating 
from the sih century, was raised in 1559 to the rank of an arch¬ 
bishopric which continued till tlie Revolution and was later re¬ 
stored. The bisIio[).s received the title of count from the emperor 
Henry 1 (919-936), and in 1510 were raised to the dignity of 
dukes, their territory including the town itself and its territory, 
(ailed Cambresis. In World War I, Cambrai was occupied by 
the Gennans from August 26. 1914. to October 8. igiS. When 
they retired they left the town heavily mined, and the central 
portion was wrecked. (See Cambrai, Battli; of.) 
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The former cathedral of Cambrai was destroyed after the 
Revolution. The present cathedral of Notre-Damc is a church of 
the iglh century built on the site of the old abbey church of St. 
Scpulcre. It was severely damaged in iyi8, but the facjadc is in¬ 
tact. Among other monuments it contains that of henelon, arch¬ 
bishop from 1695 to 1715. The church of St. Gery (18th cen¬ 
tury J contains, among other works of art, a marble Renaissance 
rood screen. The Pkice d’Armes, a large square in the centre of 
the town, is bordered on the north by the hotel dc villc (iSO^G- 
The Tour St. Martin is an old cliurch-tower of the i5lh and 
18th centuries tran.sformed into a belfry. The triple stone portal, 
which gave entrance to the former archicpiscopal palace, is a 
work of the Renaissance period. 

Cambrai has a sub-prefect, tribunals of first instance and of 
commerce, a board of trade-arbitrators and a chamber of com¬ 
merce. There is a museum of antiquities and objects of art. Prior 
to iyJ4 it was a prosperous industrial town, its chief industry 
being the weaving of muslin {hafistc) and other tine fabrics {stk’ 
Caaibric ); wool spinning and wea\ ing, bleaching and dyeing 
were also carried on. The town has now regained its prewar 
position; there arc large beet sugar works, and trade is in coal, 
cattle and grain. 

CAMBRAI, BATTLE OF. In the history of the World 
War of 1914-18 this battle, fought in Nov.-Dee. 1917, stands 
out as a landmark in the history of warfare. On Nov, 20, 1917. 
the British ^rd Army launched an attack, ba.sed on a new method, 
with an initial success so striking that on the morrov/ the bells 
of London W'ere rung in joyous acclaim of the “victory.” Little 
more than a week later, on Nov. 30, after the hopes of exploiting 
the success had already faded, there came a German retort so full 
of menace that the jtublic: thereafter showed a strong distaste for 
premature' celebrations. Vet if the battle in itself was a tragedy 
of error and missed opportunities, its eventual effect on the for¬ 



tunes of the Allies was bcnefic ent—it pointed the w'ay to the vic¬ 
torious method of ic;i8. 

Origin of the Battle. —The que.stion of the origin of the 
Cambrai operations is of primary historical imijortance, both be¬ 
cause of the outcome, and because of the method, of Novc 20. 
The initial source is to be found in the third battle of Viircs, 
which opened on July 31, icgiy, and died away three months later 
in the swamps of Passchendaele. The lesson of these operations 
W'as that the method of an overwhelming artillery bombardment 
stultified its own objects by rendering impassable the ground 
over which the advance was planned to follow. If the ultimate 
appreciation of this lesson by the High Command paved the way 


for the Cambrai method, the initial impulse came from another 
source, where the lesson had been absorbed within three days. 

On Aug. 3, 1917, an alternative [iroiiosal was drawn up at Tank 
Corps headquarters by the chief genc'ial staff otlicer, Col. Fuller. 
The preface to it contained this signifnanl examine of jirevision: 
“ . . . from a tank point of view the third battle of Ypres 
may be considerc'd dead. To go on using tanks in the. present con¬ 
dition will not only lead to good machines and lietter iiersonnel 
being thrown away, but also to a loss of morale in the infantry 
and tank crews through constant failure. From an infantry point 
of view' the third battle of Ypres may be considered comatose. 
It can only be continued at colossal loss and little gain. , . .” 

Then came the alternative proposal, to restore British prestige, 
before the winter set in, by a tank blow against St. Quentin, as 
a strategical prelude to an advance towards Valenciennes the fol¬ 
lowing spring. Discu.ssion of this project brought out the objec¬ 
tion that it required a combined Briti.sh and French operation, 
which might Jack the simplicity and smooth w'orking es.sential to 
a novel method. Therefore, on Aug. 4, a second project was 
framed, for a great tank raid south of Cambrai. The word raid 
should be stressed, for, as originally conceived, the object was 
"(o destroy the enemy's personnel and guns, to demoralize and 
di.sorganizc him, and not to capture ground.” As the preliminary 
notes stated, “the duration of the raiil must be short—eight to 12 
hours—so that little or no concentration of the enemy may be 
effected for counter-attacks.” 

Had this plan been followed there would have been no need to 
lami'nt Nov. 30. For the raid a force of six tank battalions, .sup¬ 
port c'd by “one, or better two,” divisions with extra arlilli'ry, was 
suggested, operating on an 8,000yd. front. The object, a.s pro¬ 
posed, was “to raid the re-entrant formed by the L'Fscaul canal 
between Ribecourt-Crevecoeur-Banteux.” The raiding force was 
to be divided into three groups, the main one to scour this lanal- 
('nclosed pocki't, while the smaller groups formed offensive Hanks 
on each .side to jirolect the main ojieration. 

The detailed project, from which the foregoing are e.xiract.s, 
w'as taken to Gen. Byng, commander of the 3rd Arm}', on Aug. 5. 
On Aug. 6 Byng went to G.ll.Q., saw the commander-in-i hief, 
and suggested an attack with tanks on Sept. 20. Sir Douglas Haig 
is understood to have been fa\'ourable to the idc.i, but lounter- 
arguments, for concentrating every jjossible man in flu.' \'pre.s 
area delayed its adoption. Jlowe\x‘r, the continued laik of def¬ 
inite success at lent emphasis to an alternatand on 

Sept. 7, a.s a result of a consultation at 3rd Army headquarters, 
a hotter was addres.sed by Tanks Corps hcadijuarters to G 1 F(,). 
asking that the tanks might be withdrawn from the 'SVres area, 
and suggesting two operations, one on the ist Army front and 
one on (he 3rd. 

On Sept u G.II Q. ajiproved the withdrawal of the bulk of the 
(auks and gave insfrutfions to the Tank (.'oiqis to reiomioitre 
the Lens front (jst Army). After a report and jirojed. hail been 
submitted to G.H.Q. the area was changed back to Cami.iai, and 
on Oct. 25 the first general conference on the Cambrai ojieration 
W'as held. The dale had been fixerl for No\'. 20. Among the fac¬ 
tors which induced (he British command to aiijirocc the C.iintnau 
scheme w-ere (he need of disarranging the enem.}’’s }jlan.'- ol with¬ 
drawing troops from lYance to strengthen the Au'lro-Dernnm 
thrust against Italy, and the urgency of striking ;my .mu h blow 
before the stream of German reinforeemeiil s released liy tin Ru.-,- 
.sian revolution could swell to its full strength, Des[)ite the heavy 
drain on British resources, ctiused by the ^ |)res often. i\e the se 
arguments firevailcd. 

The Plan Adopted. —The basis of the facticil plan was the 
u.se of a ma.ss of tanks in a surpri.se onslaught, to rejihn e tfji.' cus¬ 
tomary method of an intense prcqiaratory bomhai dmenl by ar¬ 
tillery. The historical interest of the Cambr.ai .scheme centres 
around twm [loints, the general plan and the tank plan. 

The 3r(l Army plan was (a) to break the German defensive 
system, the famous Hindenburg line, in the neck of land between 
(hr Canal de L'Escaut and the Canal du Nord; Ih) to seize 
Cambrai, Bourlon wood and the passages over the river Sensee; 
(c) to cut off the Germatis in the area south of the fsensc;e and 
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wust of the Caniil du Nord; and (d) to exploit (ho success to¬ 
wards Valenciennes. The force allotted for this ambitious plan was 
the 3rd anrl 4th Army C'orj)s, {omprisin^^ six divisions and part of 
another, the C^•ivalry Corps of two divisions, 3S1 fighting tanks 
and approximately 1,000 guns. They were to be employed on a 
front extending from Gonnelieu to Havrincourt wood. The Ger¬ 
man defem (‘S opposing them (onsisted of the Hindenburg line 
.system, and behind this the Hindenburg reserve line and the un¬ 
finished Keaurevoir-Ma.snieres line. Thus of the original project 
there remaini'f! only the fundamental idea—the massed lank sur- 
jirise, the tank method and the locality. 

In the alterations to the original ])lan lay the germ of disaster. 
The raid had been transformed into a large-scale offensive, with 
far-reaching aims. Instead of scouring a pocket and withdraw¬ 
ing, an organized advance was to be made up a narrow lane 
bounded by two canals. As protection to a raid, these became a 
dangiT to such an attack, cin umscribing the action of the tanks 
and prec'cnting lh<' formation of tank offemsive flanks. Otherwise 
the ground was good, and ideally chosen indeed for the original 
purpose, being mostly rolling downland, excellent for tank move¬ 
ment. It was marked by two features, the Flesciuicres-Havrin- 
court ridge and Bourlon hill. 

The fundamental weakness of the iilan was not topographical, 
but the almost complete lack of re.serves. To undertake such an 
im{)ortant oiieration in such a condition was surely a violation of 
one of the cardinal axioms of war. There were local reserves, 
naturally, in mo.st divisions, but there was no general reserve, un¬ 
less the two cavalry divisions can lx* considered such—and, apart 
from their limited sti'ength, the futility of so regarding them was 
arniily shown in their fresh inability, in face of modern weapons, 
to inlluence the action. 

The six divisions employtal in the initial attack were all that 
the 3rd Army commander had at his dispo.sal, for a plan that 
vi.sualized a penetration beyond Cambrai towards Valenciennes. 
It is dillKult to understand what was in mind as to the future, 
for without rc'serves comjjlete success could only mean the crea¬ 
tion of an excessively deep and narrow salient, recjuiring many 
divisions to hold it. It is true that the Guards and one or two 
other divisions could be made available, and were ultimately 
brought to the scene, but they were too far away for prompt 
intiTveution. The situation, indecal. had some reminder of Loos. 
The French also moved a sin-cial force forward in readiness to 
co-operate, hut their aid was not called upon. 

If the excuse he that the third halth* of \'pres had drained the 
Urilish of rescTves, then it surely rellects on the choice of that 
swamj)-like area and the failure to try earlier the method that at 
Cambrai unlocked the doors to decisive succe.ss. On the other 
hand, it may he urgcal that G.Il.O, put an initial time-limit of 
48 hours on the operation. To this th(^ reply is that if the lack 
of resources was ai)|)reciated, the objectives were excessively am¬ 
bitious. and that the powerful raid originally proposed was far 
more in accordance with the principle of security than an offen¬ 
sive involving occupation of newly C()nsi)lidated po.sitions. 

Turning now to the tank plan, the problems were to gain sur- 
pris(“, to cross the wide and deep obstacle of the Hindenburg 
line and to ensure co-operation between the infantry and tanks 
for their common sei virity. (kireful organization and the absence 
of a preliminary bombardment contributed to the accomplishment 
of the first olijcct. The difficulty presented by the Hindenburg 
line was overcome by devising sui)er-fa.scinc, huge bundles of 
brush wood, which were carried on the nose of each tank and 
released on reaching the* edge of the Hindenburg trenches; the 
tanks, working in .sections of three*, had thus the power to cross 
three successive obstacles. Thirdly, a strictly drill attack was 
workec] out and practised, by which in each section an advanced 
guard tank moved about rooyd. ahead of the two main body 
tanks, kc'eping down the enemy's fire and protecting the main 
body as they led the infantry forward. The infantry, moving in 
flexililc file formations, followed immediately behind the main 
body tanks. While the tanks cleared a way for them through the 
deep belts of enemy wire and subdued the hostile machine-gun fire, 
the infantry acted as "moppers-up" to the tanks and were also 


ready to protect them from the enemy’s guns at close quarters. 
The one fault of the tank plan w'as that, against expert advice, 
the tanks attacked on the whole frontage, instead of against .se¬ 
lected tactical points, with the result that no tank reserve was 
ke{)l for use in the later stages. 

The Battle. —^Thc preparations for the battle were made with 
great skill and secrecy, while to mislead the enemy as to the 
scale and frontage of the attack, gas and smoke attacks, dummy 
attacks with dummy tanks, raids and feints, were carried out on a 
wide front lioth north and south of the real sector of attack. 

At 6.20 A.M. on Nov. 20 the tanks and infantry moved forward 
to the attack on roughly a six-mile front, achieving complete sur¬ 
prise and a demoralizing initial success at all points, save in the left 
centre in front of Fle.scjuieres. The cause of this one serious check 
appears to have been that the 51st Division here adopted forma¬ 
tions of its own instead of conforming to those devised by the 
Tank Corps and adopted in all the other divisions. Whatever the 
reason, the result wa.s that the infantry fell too far behind the 
tanks, lost the gaps in the wire and were ste^pped by machine^ 
gun fire. This loss of touch lay also at the root of the lo.^^ses 
which befell the tanks when they came over the ridge and under 
the close fire of several German batteries, for infantry accomixiny- 
iiig them could have picked off the gunners. 

But the effect of this battlefield incident has been unduly mag¬ 
nified. On the right the i :th, 20th and 0th Dixisions secured 
their objectives rapidly, though the 12th h;id severe fighting at 
Lateau wood. The ecjth l^ivision passed through and captured 
Masnieres and Marcoing, .securing the passage* cd' the canal at 
both and even the bridge intact at the latter. On the left the 51st 
and ()2nd Divisions made a brilliant advance, advancing by night¬ 
fall as far as Anneux, over 2m. in the rear of Flesriuii'res The 
Flt*s(|uiercs resistance was thus only an islet, cut off and oxa.-r- 
lapped by the waves which swept round its flanks and on to Mar- 
c'oing, Anneux and even to the edge of IFmrlon wood. A pene¬ 
tration of 5m. had been made—the eciuivaleiit of months of 
heavy fighting and henvic'r losses on the Somme and at the third 
battle at Ypres. Deci.sive succe.ss was within the gra.sp of the 
British forces, the enemy’s main defence* syslians had liec'n (»ver- 
ruii, only a half-fmishecl line and the open country lay beyond. 
But the original divisions and (he tank crews were exlninskal, and 
apart from one squadron of the Canadian Fort Garry Hor.se the 
two cavalry divisions could contribute nothing toward fulfilling 
(heir role of exploitation. 

On Nov. 21 local re.serves made some further progress. The 
village of Flesquieres fell at 8 a.m., and the 5i.st and e)2nd Di¬ 
visions pressed rapidly on, clearing the German salient formed by 
this resistance on the first day and carrying the tide of the Brit¬ 
ish advance as far as Fontaine-Notre-Dame, ilni. beyond the 
high-water mark of Nov. 20. But on (hi* right, little ground was 
gained—a relieving German division had arrived just in time to 
occupy the rear chdence. The High Command's time*-limit of 48 
hours had expired, but owing to the menace of the uncaptured 
Bourlon hill, to the new British position, as well as to the hope 
of an enemy withdrawal and the desire to relieve the enemy 
pressure on Italy, the commander-in-chief decided to continue the 
otfensive, placing a few fresh divisions at the disposal of the 3rd 
Army. But the Tank Corps, the essential i anse of the early suc¬ 
cess, was tired out. men and machines—all had been staked on 
the first throw. The fresh attacks met with more failure than 
su( cess against an enemy now brac ed to meet the clanger. 

The German Counter-Attack.—On Nov. 22 the Germans re¬ 
captured Fontaine-Nv)tre-Dame; on the 23rd, the 40th Division 
with tanks captured the whole of Bourlon wood, but the attempts 
on Bourlon village and Fontainc-Notre-Dame failed. Bitter and 
fluctuating fighting followed; Bourlon and Fontainc-Notre Dame 
were won and lost again, and meanwhile there were signs of a 
strong German counter-thrust against the already over-strained 
attackers, most of whom had been kept in action unrelieved since 
Nov. 20. Unfortunately, moreover, warning.s of the storm were 
received with scepticism in some of the higher commands. In 
the early morning of Nov. 30 the blow fell, the German army 
commander, von cler Marwitz, making a convergent attack against 



CAMBRIA—CAMBRIAN SYSTEM 645 


the northern and southern flanks of the salient which the British 
advance had created. In the north, round Bourlon wood, the at¬ 
tack was stopped after bitter fighting, but in the south, where the 
blow fell on the joint of the salient and also on the weakly held 
front to the south, it broke right through. This was a finely 
planned surprise assault, unheralded by any preliminary bom¬ 
bardment, and made more effective by the cloud of gas ancl smoke 
shells. Villers Guislain and Gonnelicu soon fell, and the thrust 
penetrated deeply behind the old British front line as far as Gou- 
zeaucourt, overrunning gun positions and headquarters. Disaster 
was only averted by the superb counter-attack of the Guards 
Division, which recaptured Gouzeaucourt, and later, of the 2nd 
Tank Brigade, which brought out the value of this arm for defence. 

Fresh attacks on Bourlon and Ma.snieres failed, but further 
German progress was made towards \allers Plouich The Briti.sh 
I)osition in the Masnieres-Bourlon salient was thus rendt'red so 
precarious that on the night of Dec. 4-5 most of the salient was 
evacuated and the line drawn back roughly to the Flesquiercs 
ridge. Although the result left the British with a slight gain of 
ground on balance, and belter still had a helpful influence on the 
Italian campaign, C'anibrai would be remembered mainly as a 
tragtaly of mistaken aims and lost opportunities, were it not for 
it.s revelation of a new key to victory, turned to effect in iqi8, 

Bihi.ioc.kai'uV -. 1 . F. ('. Fullt-r, T(ink.s in the Great War (igiQ); 
E, Ludendorff, My War Memories (trans. KiH)) ; G. A. K. Dewar and j 
). 11 . Honislon, Sir Domtias Hair's Command ujtH (1022); 1 

if. H. Liddell Hart, Reputations (1928). (It. 11 . L. H.) 

CAMBRIA, the M. Lat. name for Wales. After the end of 
the western Roman empire the (,'>’mric Celts held for a while both 
Wales and the land round the Solway (now Cumberland and ad¬ 
jacent regions), and the former came to be called Cambria, the 
latter Cumf)ria, though the two names were sometimes inter¬ 
changed by early mediaeval writers. 

CAMBRIAN SYSTEM, in geology, is the name applied to 
the oldest group of rocks in whith fo.ssils have been found in any 
ahundame. Organic remains have, indeed, been discovered in 
still older beds, but they are rare and ob.scure. The name was 
originally proposed by Sedgwick and, as used by him, it iiuluded 
the Denver Silurian of Murchison, which is now commonly recog¬ 
nized as a seiKirate system under the name Ordovician. Thus the 
Cambrian of the itresent day is the Lower Cambrian of Sedg¬ 
wick. Other terms which have* becai used with apjnoximately the* 
same signilicance .are Primordial Silurian and Taconic, the lattcT 
in Americ.a only. The original Taconic of Emmons has, howewaa-, 
I)rov’ed to be a complex of various ages and the name has dropi.)ed 
out of use. Although the term Cambrian is now unis'ersally ac¬ 
cepted, there arc still differences of usage with regard to its 
precise limits. In England the 'I'remadoc beds, which in their 
fauna are intermediate bc-lwcaai the C.'imbrian and the* succeeding 
system, are usually included in the Cambrian; cm the Continent 
the corresponding beds are placed in the Ordovician. 

In gc-nc-ral the ('ambrian period was a <iuit't one. No violent 
crustal disturbances can be assigned to it and manife.stalions of 
volcanic activity arc insignilicant. ('on.siclerable changc-s of level 
arc indicated Ijy the nature of the sediments and by loc.il discon¬ 
tinuities, but these changes wc-re not accompanied by folding. 
Even the most consider.able gai)s in the succes.sion are usually not 
marked by any definite unconformity ancl have often been over¬ 
looked till the examination of the included fossils showed that a 
part of the system was missing. In many areas, howev'er, the 
beds have since undergone great earth-movements and the muds 
and sands of the period have been c onverted, as in Wales, into 
slates and quartzites. Where, as in Estonia, they have been little 
disturbed, they may remain nearly as soft as wdien laid down. 

At one time it was imagined that the Cambrian faunas through¬ 
out the world were more uniform in character than those of later 
periods. It was even supposed that there was a similar uniformity 
in the nature of the deposits and, in particular, a cemspicuous 
deficiency in limestone. Hence it was argued (hat during the 
Cambrian period (he ocean waters were more evenly spread over 
the globe than they have been since, and that climatic differences 
were less marked. Such views, however, can no longer be held. 


So great are the differences between the Cambrian faunas of west¬ 
ern America and of northern Europe that the real difficulty is not 
to distinguish between them but to correl.ate them; and while 
limestone is absent from the Cambrian of Wales there are thou¬ 
sands of feet of limestone in the Cambrian of the Canadian 
Rockies. 

Life of the Period. —Although the Cambrian fauna is the ear¬ 
liest of which we know more than traces, there is nothing prim¬ 
itive about it. It is very varied and includes many different 
das.ses of animals. The Protozoa arc repiresenlt'd by radiolaria 
and sponges, the Coelentera by corals, by the earliest graptolites 
and even by casts of such delicate forms as medusae. The Echino- 
derma include crinoids, starfishes and cystideans. Annelids occur 
even in the oldest beds. Brachioiroda and Mollusca are locally 
numerous and various forms of Crustacea are found; but by far 
the most varied and abundant group is the Trilobita iq.v.), which 
includes a great variety of forms, ranging from the small and 
simple Af^nostus to the large and many-segmented Paraduxidfs. 

Classification. —Lithological divdsions of a geological system 
have no more than a local value, and a grouping of the beds 
according to (heir fossil contents is much more widely applicable; 
but in the Cambrian there is nothing comparable, either in pre- 
< ision or in generality, with the graptolite zones of the Ordovician 
and Silurian or the ammonite zones of the Jurassic. It is true 
that many of the palaeontological zones established in Scandinavia 
can be recognized in Wales and even in Newfoundland, but in 
We.stern America and Eastern Asia the characteristic fossils of 
these zones are entirely absent. Even the broader palaeontolog¬ 
ical subdivisions of northern Europe cannot there be distinguished. 

In Europe three divisions have long beam recognized, each char- 
a< teriz(*d by a special group of trilobites, after wLich it is named. 
These divisions are, in ascending order, (he OlofU’Uux series, the 
Pariidoxidcs .series, and the Olvtius si'ries. In this connection 
Olonellus and Oleuus are used in a wide sense and must be under¬ 
stood to include allied forms. Neither OloiioUits nor Olenus in the 
strietta* sense r.inges throughout the series nanual after it. The 
Olruclhts groui> of trilobites seems to have been world-wide in 
its distribution, but through the greali’r part of America, Asia 
and Australia Paradoxidos and Olctiiis and their allies are un¬ 
known. although (be deposits of the period during which they 
lived are present. In .Anuaica Oloiioidrs series and Dikclocoph- 
alits series would be more ap].n-opriate term^; but it is not yet ])OS- 
sible to establish any subdivision of the Cambrian system into 
serii s of universal applicability. We use sin h terms as Lower, 
Middle and Cpper Camlmian; but it w'oulil be rash to a.-.MiiTie, 
e.e., that the Middle Caml)rian of the RoLkies corresponds in more 
than a general way with (hat of Wtiles or even of New Brunswiik 

Atlantic and Pacific Faunas.—-'fhe Cambrian fauna ot tVales 
is very like that of Scandinavia, many of the, .s|)ecies being iden¬ 
tical. and a similar fauna is tilso fouiul in the extreme east ot 
North .‘\meriia. But the Cambrian fossils of the north of .Su)t- 
laiid are quite differcan and closely n'semble those from the .Ap¬ 
palachian region of Canada and (he United States. There are, in 
fact, (wo distinct faunas which lived, no doubt, in sejjarale .seas. 
Between them lay a barrier of land whidi stretched from the 
Appakohian plateau across the Atlantic into Scotland. 

In the Western Cordillera of ('anada and the United States 
(here is another abundant Cambrian fauna, very different from 
that of Wales but with a much closer affinity to that of the .\i)- 
palachian area. A very similar fauna is found in C'hina. .md the 
Canilirian faunas of India and Australia are also clo.selc- related. 
It seems, therefore, that even in Cambrian times there w.is an 
Atlantic and a Pacific occupying jiart of their present sites and in 
some directions spreading far beyond. 

It is not possible here to do more than indicate a ferv of the 
differences between the faunas of tin; two oceans, In the .Atlantic 
fauna Paradoxidcs, Olenus, Pcltiira, l^arahulina. Lcptoplastus and 
several other allied genera play an important part; in the I’acific 
fauna they are unknowm, though one or two species allied to 
Olenus have been found. The Pacific fauna includes a whole 
.series of genera which are not found in the* .Atlantic area. 'There 
is a much greater variety of forms belonging to the same family 
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as OU milus (the Mesonacidae); but perhaps the most striking 
feature is the numJxr of large-tailed genera, such as Asaphiscus 
and O^y^^opsi.K, which closely resemble the Asaphids characteristic 
of the European Ordovician. To a certain extent the place of 
Pnnifioxides i.s taken by Olrnoides and its allies, the place of 
Oleiius by I}ibl(ne{)halns and similar genera. 'Fhc latter are not 
altogether absent from the Atlantic fauna but are much less 
numerous and varied. 

The Alliintic fauna of the Camlmian period stretched from 
the mouth of the St. Lawrence on the west to the Lena on the 
east. 'I'he western limit is sharply detinefl, for while the C'ambrian 
of eastern Newfoundland, New Hrunswick, and eastern Mas.sachu- 
.setts belongs to the Atlantic fy[>e, the corresponding beds of 
western New'foundl.iiid and the Apjialachian region are of Pa- 
cifn lyije. Northwards the Atlantic fauna did not reach the 
S( nitish Highlands, for there we find the fauna of the Appalachian 
sea. In eastern Europe, however, it extended into Vaigach island 
and farthiT e.ist it sirc'iched beyond the jiresent continent of A.sia 
to the New Siberian islands. Soulhw'ards it reached the Mediter¬ 
ranean region, for the ('ambrian of the Spanish peninsula, Sar¬ 
dinia and the Dead sea belongs to this type. 

I'ho whole of the area included within these limits was not a 
single broad expanse of sea. The (’ambrinn fauna of Sardinia is 
very different from that of Scandinavia. Probably an incomplete* 
land-barrier lay between, but the ditferenees may be partly due 
to differences of temperature, depth or other conditions. In some 
case's an ajiiiarent ditference between the faunas of two regions 
has been brought about by the* abseru'e in one of them of the 
dc'fiosits belonging to a part of the ]ieriod. 

On the we.stcrn side of the present I’acific the Pacific fauna of 
the ('ambri.in period h:is been found in Manchuria, China, Incio- 
('hina, the central Himalayas, the Indus .Salt range, Australia and 
Tasmania. On the eastern side it i.s found in the We.stern Corclil- 
Ic’ra of North America, in the Appalachi.in region and in the north 
of Scotland. Much of the interior of the Cnited States was also 
covered by seas for some part of the period. The Ajipalachian 
(\imhrian, for example, seems to have been laid dowm in a com- 
[laratively narrow gulf which north-eastward stretched as far as 
Scotland and south-wc'stw.ircl entered the open ocean. The Corclil- 
leran ('ambriari is believed to have been clc'posited in a trough run¬ 
ning along (he line of the ]mesent CorcUllera and .separated from 
the ocean by a l;mcl-mass which occupied the site of the Cascade 
range. This trough is supposed to have bc'cn connected with an 
Arctic ofc'an in the north and an ofien Pacific towards the south. 
I'or the greater jiart of the- period the Aiipalachian gulf and the 
('onlilleran trough were separated by land occupying mo.st of the 
interior of Canada and (he Cnited States, but towards the dose 
much of this area wms covered by the sea, 1 ‘hc Cambrian faunas 
of ('hina, India and .Auslnilia, although all of Pacific type, show 
sufficient individuality to suggest (hat the seas in which they 
lived were not always in free communication. 

Europe.—The princifi.al Cambrian areas of Tujrojx* arc in the 
noNh wc'st of Scotland, in W'alc's and the neighbouring counties of 
England, in Sc.indinavia, Estonia, Hohemia, the Spanish penin¬ 
sula and Sardinia. Beds also occur in the Ardennes, Brittany, the 
Montague- Noire S. l-Vance, and in Germany and Poland. 

It has alrc'ady been remarked that the Cambrian of the north 
of Scmtland belongs to the Pacific type. The rocks are chiefly 
sandstone's and dolomitic limestones, the former predominating 
in the lower part of the scries and the latter in the upper part. 
()lrneliiis occurs in the Fiicoid beds, towards (he middle of the 
series, but (lu- Durness limestone, which forms the upjier part, 
contains a \a'ry difterenl fauna. Trilobitcs occur, but the most 
striking If.!(me is the dominance of cephalnpods and gasteropods, 
niosl of the spec ic's being unknown cl.'-cwhere in Britain but occur¬ 
ring in ('anada. Comparison with that area suggests that the 
limestone belongs to the I’ppcr Cambrian. Palaeontologically 
thc-re is no trace of the Middle Cambrian, but as yet no break has 
bc'en defi'cted in the succc-ssion. 

The- .Kcompanying table gives many of the more important 
local names of subdivisions usc'd in various {larls of northern 
Europe and shows their approximate correlation. It should be 


rememliered that the greater part of the “Passage Beds” of this 
table i.s placed by Continental geologists in the Ordovician. The 
Dictyonema flaholliforme zone, which in Wales occurs near the 
base of the Trcmadoc, is usually taken as the line of demarcation. 



Wales 

Shrop- 

MaL 

Nunca- 

South 

Scandi- 

Esto- 




shire 

VI rns 

ton 


nia 







navia 


Passage 

'TVemadnr 

Shinc:ton 

Bron: il 

Me-re- 

Cera t o- 

rilau- 

Bc*fls 



shales 

sluiles 

vale 

pyge 

eonite 






shales 

scries 

sajid 




()rusia 

IMalverii 



Ungulite 




shales 

hlac'k 



grit 





shales 


i/j 

\ 

Olrnns 

l.ingula 

•') 


Oldburv 



series 


Hags 

\ 

1 

shales 


) 

Para- 

M 

•neviaji 

\ 



e 

\ 

doxides 

t 

Solva 

b'ppc'r 


Purley 



.s(.Tic-S 


.Scrie.s 

('omley 


shales 


j 


4; 


.series 

\ 




Ulcmllus 


('ac-rfai 

Lower 

Holly- 

Hartshill 

Fucoid 

Blue- clay 

erics 


Series 

Cornlc-y 

bush 

Quartz- 

Sand¬ 





series 

.SancL 

iUt 

stone 






sloni' 







Wrekin 

Midvc:rn 


ICoj)hy- 





Quartzite 

r)uartz- 


ton 






iU‘ 


Sancl- 






! 


slone 



Note:. 'I'lu- major gap.s in the succession arc indi.alccl by llic waved 
lines. 


In the strip of northern Eurojic* which includes the areas men¬ 
tioned in the table-, the Cambrian attains its greatc-st thickness in 
Wales, where it has been estimated to exceed ie,ooo feet. Upon 
the Welsh borders the thickness is much reduced, partly because 
then- wa.s les.s depo.silion throughout the period and partly because 
there is a considerable gay) in the succession Probably there was 
land here during the middle of the period and shallow water dur¬ 
ing the remainder. At Nuneaton, in Warwickshire, no break in 
clq)osition has been delected, but the total thickness is still much 
less than in Wales. 

In Scandinavia the Alum shales, which are black shales with 
dark calcareous nodules and bands, are only some 400(1. thick, 
but the .succession is complete, except that there has been a cer¬ 
tain amount of submarine erosion at the top of the shales. In 
Estonia, along the south shore of the Gulf of Einland, the total 
thickness of the Cambrian is not more than loofl., though borings 
at Reval and Leningrad show as much as boo feet. But the small 
thickness here is certainly due in part to (he total absence of the 
Paradoxides series and the imperfect development of the Olenus 
series. The Ungulite grit is placed in the latter, but Olenus and 
its congeners are absent. In spite of (his great gap thc;re is no 
unconformity, and the gap is indicated chietly by the fact that 
(he base of this grit contains fragments of the underlying beds. 

In Bohemia the Cambrian consists of sandstones and conglorn- 
c'rates below, with a few obscure fossils, followed by greenish 
thick-bedded slates containing an abundant fauna. Trilobites pre¬ 
dominate, and amongst them arc species of Paradoxides. The 
OlenclUis series may perha[).s be re{)resented by the- unfossiliferous 
sandstones, but the Olenus scries is absent, for the Paradoxides 
becE are followed immediately by the Ordovician Even in the 
Paradoxides series most of the fossils are so distinct from those 
of .Scandinavia as to suggest the [)Ossibility of an intervening land 
barrier. The occurrence of a Trcmadoc fauna near Hof, Bavaria, 
points to an extension of the sea at the close of the period. 

In southern Europe C'ambrian beds are found in the Montague 
Noire, the Spanish provinces of Leon, Asturias, Aragon and 
Seville, the Portuguese province of Alemtejo, and in Sardinia. 
In all these areas Paradoxides occurs, and the discovery of that 
genus near the Dead .sea seems to indicate that in Middle Cam¬ 
brian times a southern sea extended as far as Palestine. Neither 
OleneUiis nor Olenus has been found, but in Portugal and Sardinia 
there is a lower fauna suggestive of the Olenellus series. The wide 
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distribution of Archaeocyathus limestones in southern Europe is 
noteworthy. 

Asia. —Cambrian beds cover a wide area in Siberia and in Man¬ 
churia and northern China. They have also been found in Yunnan 
and Indo-China. In the central Himalayas there is an interesting 
development in Spiti, while south of the Himalayas a different 
type is found in the Salt range of the Indus. The occurrence of 
Farad oxides and other Cambrian fossils near the Dead sea, already 
referred to, suggests that the series of sandstones so widely spread 
in south-western Asia and northern Africa may include deposits 
of Cambrian age. So far as the fauna is concerned the Cambrian 
of the Dead sea and of Siberia belong to the Atlantic type, while 
in the remaining areas it is of Pacific type. 

In Siberia the Cambrian covers a wide area extending from the 
Yenisei to the Lena. It has been found as far south as 56° N. 
Lat., and as far north as the New Siberian islands. In general the 
beds arc nearly horizontal and consist of sandstones, shales and 
limestones. Much of it may certainly be referred to the Para- 
doxidcs series, though Paradoxides itself has not been recorded, 
but it is probable that the lower beds belong to the OlencUus 
series, In this lower division there is a considerable development 
of Archaeocyathus limestones containing DoryPy^e. 

In Manchuria and northern China, also, the Cambrian strata 
are in general horizontal, but along certain lines there has been 
very considerable disturbance, accompanied even by overthru.st- 
ing. Two main divisions arc recognized, the Man-t’o shale below 
and the Kiu-Lung group above. These arc approximately the 
cquix'alents of the Lower .Sinian and the Middle Sinian of Richt¬ 
hofen, who first described them. His Upper Sinian is Ordo\ncian. 
The Man-1’() serie.s has a thickness of 300-5ooft., consisting chiefly 
of red shale with beds of sandstone and thin layers of limestone. 
Fossils are not abundant but Lower Cambrian and Middle Cam¬ 
brian forms have, been found. Among.st them is the trilobite 
Redlichia, a genus which has a wide distribution in Asia. It .seems 
to belong to the same family as Olevellus although, unlike the 
other genera of that family, it has a distinct facial suture. It oc¬ 
curs chiefly in the Lower C'ambrian but extends upwards into 
beds which are nd’erred to the Middle Cambrian. The Kiu-Lung 
group, about t, 000ft. in thickness, consists of .shales and lime¬ 
stones, the shales being green in colour. The fauna is ver>- rich 
and indudes a number of trilobite genera which have not yet been 
found elsewhere. There is, howevef, enough resemblance to the 
fauna of western North America to indicate that the lower part 
of the groui> belongs to the Middle Cambrian and the upi>er i)art 
to the Upper Cambrian. 

In Yunnan and in the northern part of Indo-China the Cam¬ 
brian beds are greatly disturbed but nevertheless have yielded 
an al)imdant fauna. In general it is very like that of northern 
China but inc ludes one or two {peculiar genera. 

The Cambrian of Spiti consists of .several thousand feet of 
slates and quartzites with thin l)ands of dolomite in the upper 
thousand feet. It is from this upjH^r portion that fo.s.sils have 
been obtained. Redlichia has been found, and in the higher fos- 
siliferous bands there are one or two forms whiih seem to be 
allied to Oleoins, but no true Glenns has been discovered. The 
majority of the fossils seem to belong to the Middle Cambrian 
and have Pacific rather than Atlantic affinities. 

The beds which are referred to the Cambrian in the Salt range 
consist chiefly of sandstone and .shale with a very remarkable de¬ 
posit of .salt in the lower part of the series. Cambrian fo.ssils 
occur in the Neobohis shales, which lie in the upj'H’r half of the 
series. Amongst them are Redlichia and other trilobites, brachio- 
pods and mollusca. 

Australia and Tasmania. —Cambrian beds occupy a wide 
area in Northern Territory, where they consist largely of lime¬ 
stones and attain a thickness of perhaps 7,000 feet. Thick sheets 
of basic lava below' seem to belong to the {;)eriod. In South Aus¬ 
tralia the system is found between Lake Eyre and Kangaroo island, 
and stretche.s across the Barrier r.ange into New .South Wales. In 
this southern area one of the most remarkable features is the 
presence of glacial de[)osits, fully 1,000ft. thick, towards the mid- , 
die of the system. Higher up is a great development of Archaco- \ 


cyaihus limestones. The fauna of the Australian Cambrian is dis¬ 
tinctly Pacific in type, including Redlichia and large-tailed trilo¬ 
bites of Asaphid aspect. In Tasmania the Cambrian beds have 
yielded well-preserved casts of Dikelucep/talus. 

North America. —In the eastern part of Newfoundland, in 
New Brunswick and Cape Breton, and in the eastern part of 
Massachusetts the Cambrian is of Atlantic tyix\ Even the indi¬ 
vidual zones which have been distinguished in Wales or Scandi¬ 
navia may sometimes be recognized. On the whole recent re- 
.scarches tend rather to reduce than to increase the diflercnccs 
which have been observed. The Protolenus zone, for example', 
with its peculiar fauna, which was first ri-cognizcd in New Bruns¬ 
wick, has since been discovered in Shropshire. 

With the exception of these most eastern parts the American 
Cambrian is of Pacific type, the system attaining its great csl de¬ 
velopment in the Appalachian and Cordilleran troughs. I'hc in¬ 
tervening space is largely concealed by later beds and where the 
Caml)rian is exposed the Lower and Middle divisions are often, 
but not always, absent. 

In the Appalachian trough the deposits arc thickest and most 
continuous in the south. They become more sandy and pebbly 
towards the east, that is, towards the land-barrier which separated 
the trough from the Cambrian Atlantic. The Middle Cambrian 
is poorly reprc.sented in (he north of the region and it .seems that 
at that time the sea had retreated towards the south. But in Upper 
Cambrian times it spread northward again, and also overflowed 
the land-mass that separated it from the Cordilleran trough. 

The Cordilleran trough contains perhaps (he finest development 
of the system in the world, and certainly it has yielded the most 
abundant fauna. The beds are often very little di.sturbcd or al¬ 
tered and consequently the fossils are remarkably well ])reserved. 
A whole series of genera have been dcscribeii which are as y(‘t un¬ 
known elsewhere. Ml. Stephen in the Canadian Rockies is y)er- 
haps the most famous of all the fossil localities, but very fine sec¬ 
tions are also to be .seen in California, Utah anil Nevada. 'I'owards 
the west the deposits become sandy, indii.-iting the existeiiie ol a 
land-mass in that direction, which has been called Cascadia. It 
included the site of the present Casc.ifle r.nige. 

The terminology of the North American I'ambrian has varied 
greatl)’ and it m.iy be convenient to mention bi;re the minies that 
have been applied at difiereiit times lo the m.ijor .sub(li\'isions. 
'I'he Lower Cambrian ha.s .sometimes been called the Ueorgian, 
sometimes the Wainohi.t.i: (he Muldle ('anibri.an is often n,•lined 
the Acadian; the Upix^r C'ainbri.’iii has been ealled the I’ot.s- 
ilamian, the Saralogan or the Croi.xan. 'The name (tzarkian has 
been apjilied to the jias.sage. beds between the Cambrian and (he 
Ordovician, but Ulrich, who first projuised the name, i oie idrrs 
the Ozarkian to form a sei.)arate system, which has not been 
definitely identified outside America. 

South America.—C'ambrian [)eds hax e been found in ,\rgen- 
tina and Bolivia, but are still very imperfectly known. It is, in¬ 
deed, scartely jxissible to say from the reiorded faun.i whether it 
is more closely allied lo the Aflanlie or lo thi' Facilic (>'j)e d he 
Argentine fossils suggest the Middle Cambrian, but Ihr ou ur- 
rence of Peltura in Bolivia points lo the uiijier division of the 
.system and to an Allanlic connei tion. 

lilHiaoiiKAi’iiY.—For the In-Uer-knovv n areas no sliorl il^l ol (n ik'inal 
memoirs ran he of any value. Perliit|)'- ttie he.^t Miininarv <n our 
knowledge of the Cambrian system throughout the \inrl(| n the 
rlose of the 19th century is that by F. Freeh in I.elhara 
Theil i., Band i. (Stuttgart, ]H97). For later work the lollawiiiR 
rclcrences will be u.setul. Britain; Ilatidlxiok vj tlw of 

Great liritain, ed. J. W. Evans (1928). Jh)rtu;-;al. J. h N lirlyailo, 
Panne eamhrienne du llaut-Alemtejo, ('onnnun. .‘Sit'.’ (it'ol, du 
Portugal, vol. v. (1004). Siberia: Von Toll, Mnv. Ai.id hap Sri. 
St. Pelersbourg, scr. 8, vol. viii. no. 10 (1899). and dud.. \oi. i\, 
no. J (1899). China; Bailey Willis, tk 1 >. Waholt, eU , Itesrarih 
in China, Carnegie Institution. voF. i. and ii. (190’, ). \ ol iii. (on.'l). 
^'unnan and Indo-China; \'ariou.s memoirs h^ j licpr.it .and II. 
Mansuv, in Mem. du Serv. geol. de llndochivr, \ail i , ii., i\’,, v. 
.Sfiiti; JI. H. Hayden, Mem. Geol. Surv. India, '.ad pt. i. 

(i(;o4) ; F. R. C. Reed, Pahieont. Indira, ser. i ,, \ad \ii., Mem. no. j 
(iQio). Australia: the forlheuming Geolorv ol Auaruhii, In Sir 
T. W. Edgeworth. David. North .Amerini; H.ok , Willi', Inde.x to 
the Stratigraphy of North Amerna (191^). S< < al o the volumes 
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Ijv C. D. Walcott in the Smithsonian Miscellaneous Collections (vols 
liii., Ivii., Ixiv., Jxvii., Ixxv.). (P. La.) 

CAMBRIC. A word derived from Kamcryk or Kamcrijk, thi 
Flemish name of Camhrai, a town in the department of Nord, 
France, where the cloth of this name is said to have been first 
made. It was orif'in.'illy made of fine linen. There is a record ol 
a privy pur.se expenditure in 1530 for cambric for Henry s 
shirts. C'ambric has been used for many yt'ars in the manufacture 
of handkerchiefs, collar.s, cuffs, and for fine underclothinp;; also 
for the best shrouds, and for fine bal)y linen. 

The yarns for this cloth are of very fine quality, and the num¬ 
ber of threads and picks often reaches and sometimes exceeds 120 
|)er inch. Embroidery cambric is a fine linen used for embroidery. 
Datiste, said to be called after Baptiste, a linen-weaver of C.am- 
brai, is a kind of cambric frequently dyed or printed. All these 
fabrics are largely co[)ied in cheaper materials, mixtures of tow 
and cotton, and in many cases cotton alone, taking the place of 
the original flax line yarns. 

CAMBRIDGE, EARLS AND DUKES OF. Under the 
Norman and early Plantaitenet kinf,cs of Enf,dand the earldom of 
Cambridge was united with that of Huntin^'don, which was held 
amon^' others [)y David I., king of Scotland, as the hu.sband of 
earl VVallheof’s daughter, Matilda. As a separate dignity the 
earldom d.ates from about 1340, when William count (after¬ 
wards duke) of Juliers, was created earl of Cambridge by King 
Edward HI ; and in 1362 (the year after William’s death) Edward 
created his owm son, Edmund of Langley, earl of Cambridge, the 
title being afterwards merged in that of duke of York, which was 
l)estowed upon lidnuind in 1385. Edmund's elder son, Edward, 
earl of Rutland, who succeeded his father as duke of York and 
earl of Cambridge in 1402, appears to have resigned (he latter 
dignity in or before 1414, as in this year his younger brother, 
Richard, was made earl of ('ambridge. In the following year 
Richard was executed for plotting against King Henry V., and his 
title was forfeited, but it was restored to his son, Richard, who 
in 1413 became duke of ^'ork in su( cession to his uncle Edward. 
Subsidiary to the dukedom of York the title was held by Richard, 
and after his death in 1460 by his son Edward, afterwards King 
I'klward IV., be((»ming extinct on the fall of the ^"orkist dynasty. 

In 1619 King James 1 ., anxious to bestow an English title upon 
James Hamilton, 2nd mar(|uess of Hamilton (d. 1625), created 
him earl of Cambridge, a title which came to his son and successor 
James, 3rd martiuess and first duke of Hamilton (d. 1640). In 
1651 when William, 2nd duke of Hamilton, died, his English 
title became extinct. 

Again bestowed upon a member of the royal house, the title 
of earl of Cambridge was granted in i()59 by Charles H. to his 
brother Henry, duke of Gloucester, only to become extinct on 
Henry’s death in the follow'ing year. In 1661 Charles, the infant 
son of James, duke of York, afterwards King James H., was 
designated as maiajuess and duke of Cambridge, but (he child 
died before the neces.sary formalities wa-re completed. However, 
two of James’s sons, James (d. 1667) and Edgar (d. 167] ), w'cre 
actually created in succession dukes of Cambridge, but both died 
in childhood. After the jiassing of the Act of Settlement in 
1701 it was j)roj)o.sed to grant an English title to George Augustus, 
electoral prince of Hano\er, who, after his grainlmother, the 
elec tress Sophia, and his father, the elector George Louis, W’as heir 
to the throne of England; and to give effect to this projiosal 
(ieorge Augustus was creaied marepjess and duke of Cambridge in 
Nov. 1706. The title lapsc’d when he became king of Great 
Ilrit:un and Ireland in 1727, but it was revived in iSoi in favour 
of Adolphus Frederick, the seventh son of George HI. He and 
his son are dealt with below. 

Anot.i'iius FRiiOKKUK, duke of Cambridge (1774-1850). was 
born in*London on Feb. 24. 1774. Having studied at the university 
of Gottingen, Adolphus Frederick served in the Hanoverian and 
British armies, and, in Nov. 1801, was created earl of Tipperarx' 
and duke of Cambridge, becoming a member of the privy council 
in the following year. 'I'he duke is chiefly known for his connec¬ 
tion with Hanover. In 1815. on (he conclusion of the war, the 
electorate of Hanover was rai.sed to the rank of a kingdom, and j 


in the following year the duke wars appointed viceroy. He held 
this position until the separation of Great Britain and Hanover 
in 1837. He died in London on July 8, 1850. In 1818 he married 
Augusta (1797-1889), daughter of Frederick, landgrave of Hes.se- 
Cassel. He left three children; his successor. George; Augusta 
(aroline (b. 1S22), who married Frederick William, grand duke of 
Mecklenburg-Strelitz; and Mary Adelaide (1833-1897), who 
married Francis, duke of Teck. 

George William I'rederick Charles, duke of Cambridge 
(1819-1904). was born at Hanover on March 26, 1819. He W'as 
thus about two months older than his cousin, Queen Victoria, and 
was for that period in (he line of succes.sion to the British throne. 
In Nov. 1837, after he had serx-ed for a short time in the Hano¬ 
verian army, he became a colonel in the British army and was 
ittached to the staff at Gibraltar from Oct. 1838 to April 1839. 
After serving in Ireland with the 12th Royal Lancers he was 
appointed in April 1842 colonel of the T7lh Light Dragoons 
fnow Lancers). From 1843 to 1845 he was colonel on the staff 
n the Ionian islands, and was then promoleti major-general. 
In Oct. 1846 he look command of the Limerick district, and 
.hortly afterwards of the Dublin district. In 1850 his f.ither died 
:nd he succeeded to the dukedom. Being appointed insj)ector of 
ax’alry in 1852, he held that post until 1S54. when, upon the 
)utbreak of the Crimean War, he was placed in command of 
he ist division (Guards and Highland brigades) of the British 
rmy in the East. In June of the same year he was promoted 
eulenant-gencTal. He was pre.scnt at the battles of the Alma, 
falaklava, and Inkerrnan, and at the siege of Sexastopol. On 
uly 15, 1856. he was appointed general comrnancling-in-cliicf, on 
NOV. 9, 1S62. field-marshal, and by letters i)a(ent, 18S7, com- 
nander-in-chief. The long period during which he held the 
mmancl of the army was marked by many changes. The Crimean 
Yar led to a regrouping of the departments, which, with the whole 
>crsonncl of the army, were brought under (he authority of the 
;ecrc>tary of state for war. But only in 1870, after the succes.ses 
if Prussia had creatc'd a ]>rofound impression, were drastic c.hangc-s 
ntroduced by Cardwell into the entire fabric of the army. The* 
ibjects of the reformers of 1870 were undoubtedly wise; but 
ome of the methods adojgc'd were strongly resented by the 
luke of Cambridge, w'ho.se views were shared by the majority of 
■fficcTs. I'urther changes were inaugurated in iSSo, and again 
he duke found much to criticize. His ojDinions stand recorded in 
he voluminous evidence taken by the numerous bodies api)oin(ed 
► incjuire into (he condition of the army. 'Lhc'v show a sound 
ilitary judgment, and, as against innovations as such, a strong 
ttachment to the old regimental .systcmi. That this judgment 
nd this attachment were not so rigid as was gencTallv supposed 
proved by his published correspondence. The duke invariably 
ccc'pted and loyally endeavoured to carry out the measures on 
rvhich the Government decided. 

Throughout his long term of office the duke of Camicridge 
viiiced a warm interest in the welfare of the soldier, and great 
xperience combined with a retentixa* memory made him a master 
f detail work. Belonging to the older generation of soldiers, he 
ould not easily adapt himself to the new conditions; and in dis- 
M'nsing patronage he was somewhat distrustful of originality, 
diilc' his position as a member of Ihc' royal family tended to 
arrow his scope for selection. He was thus inclined to be in- 
uenced by considerations of juire sc-niorit>•, and to underrate 
he claims of s[)ecial ability. He resigned the commander.-ihip- 
chief on No\'. i, 1895, and was succc-eded by Lord W’olseley, 
he duties of the office being considc'rably modified He was at 
the same time gazetted honorary colonel-in-chief to the forces. 
He was made ranger of Hyde park and St. James's park in 1852, 
and of Richmond park in 1857; governor o*" the Royal military 
academy in 1862, and its president in 1870, and personal aide-de- 
camp to Queen Victoria in 1882. He died on March 17, 1904, 
at Gloucester house, London. The chief honours conferred upon 
him were: G.C.H., 1825; K.G., 1S35; G.C.M.G., 1845; G.C.B., 
1S55; K.P., 1861; K.T., iS8i. From 1S54 he W'as president of 
C'hrist’s hospital. The duke of Cambridge was married to Louisa 
Fairbrothcr, who took the name of FitzGeorge. She died in 1890. 
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See Rev. E. Sheppard, George, Duke of Cambridge; a Memoir of 
his Private Life (1906) ; and Willoughby Vcrncr, Military Life of 
the Duke, of Cambridge (1905)- For the negotiations attending his 
resignation see J. A. Spender, Life of Sir Henry Campbell-Bannerman 
(1923), vol. i. ch. ix. pp. 148-154. 

CAMBRIDGE, ADOLPHUS CHARLES, Marquess of 
(7868-1027), elder brother of Queen Mary, was born at Kensing¬ 
ton Palace, London, on Aug. 13, 1868, the son of the Duke of 
Teck and his wife Princess Mary of Cambridge, and died on Oct. 
24, 1027. He was educated at Wellington college, and entered the 
17th Lancers at the age of 19, being transferred in iqio to the ist 
Life Guards, of which he became lieutenant-colonel. The public 
service of the marquess of Cambridge was varied and strenuous. 
He served in the South African War, was military attache in 
Vienna (1904-09), and during World War I temporary a.ssistant 
military secretary at the War OtVice iind then military secretary 
l(j the Commander-in-chief in I'rance. He had succeeded in iqoo 
to his father’s title as duke of Teck. but in IQ17 German titles in 
the British royal family were abandoned, and the duke was cre¬ 
ated marquess of Cambridge. He married, in 1804, Lady Mar¬ 
garet Gros\T‘nor, daughter of the ist duke of Westminster. He 
was succeeded in the marquessate by his elder son George Francis 
(born on Oct. 1 1 , 1895). 

CAMBRIDGE, RICHARD OWEN (1717-1302), English 
poet, was born in London on beb. 14, 1717, and died at Twicken¬ 
ham on Sept. I 7, 1802. He was educat(“d at P^lon and at St. John’s 
college, C)xford, and w’ent into residence at Lincoln’s Inn in 1737. 
Four years later he marri('d, and went to live at his country seat 
of Whitminster, Gloucestershire. In 1751 he removed to Twicken¬ 
ham, where he enjoyed the society of many notable jaersons. 
Horace Walpole in his letters makes many jesting allusions to 
Cambridge in the character of news-monger. His chief work is 
the Scrihlrriiid (1751 ), a mock i-pic i)Oeni. the h(‘ro of which is 
the Martinus Scriblerus of Pope, Arbuthnot and Swift. 

The M'erAi.v of Richard (horn Cambridge, ICq., including several 
Pied'S never before published, U'ith an Account of his Life and 
Character bv his Son, George (hven Cambridge (1803), includes, 
besides the Scribleriad, some narriitive and satirical poems, and about 
20 papers originally published in Edward Moore’s paper called The 
World. Ills iioenis are included in A, Chalmers’s English Poets (iSiO). 

CAMBRIDGE, a municipal and parliamentary borough, the 
.seat of a univiu'sity. and the county town of (’ambridgeshire, 
England, st) mi. N, b\- K. of London by the L.N.K.R and served 
also by the L.M.S.R. Area 15.7 sq.mi. Pop. (es|. 1938), 78.1S0. ll 
lies at the southern border of the T en (ountry, at an elevation of 
only 30 to 50 ft. above se;i-level. 'Phe greater part of the town is 
situated on the right bank of the Cam, a tributary of the Ouse, 
f)ut suburbs extend across the river. To the south and west the 
slight hills bordering the fenlancl ri.se gently. The borough re¬ 
turns one member to parliament. 

Cambridge owed its growth to its command of a ford over the 
River Cam on a natural line of communication between the cast 
and the midlaiuls of England, flanked on the one hand by the 
deep forests which covered the uplands, on the other by the un¬ 
reclaimed fens. The importance of this highway may be judged 
from the number of early earthworks, including Castle Hill at 
the north side of the present town. Roman remains discovered 
in the same locality give evidence of the existence of a small town 
or village at the junction of roads; the name of Camboritum is 
usually attached to it, but without certainty. The modern name of 
Cambridge has usually been derived from a corruption of the 
original name Grantcbrycgt^ or Grantabridge (.Skeat); but it has 
been suggested that the name Cantebrig was very early given to 
that ciuarter of the town near the Cante brig. Cambridge castle 
was built in this quarter, close to the bridge, by the Conqueror, 
as a base of operations against Hereward the Wake and the in¬ 
surgents of the fenland, and the name spread to the whole town, 
the similarity between the names Grantebrig and Cantebrig play¬ 
ing some part in this extension {see A. Gray, The Dual Origin of 
the Tow71 of Cambridge, p. 31 ). Granta is the earlier and still an 
alternative name of the river Cam. this more common form 
having been adopted in synipalhy with the modern name of the 
town. Cambridge had a further importance from its position at 


the head of river navigation, and a charter of Henry I., in 
which the town is already referred to as a borough, grants it 
exclusive rights as a river-port, and regulates traffic and tolls. The 
wharves lay principally along that part of the river where are now 
the celebrated “backs" of some of the colleges. The great Stur- 
bridge or Stourbridge fair at Barnwell, formerly one of the most 
important in England, is a further illustration of the ancient 
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commercial importance of Cambridge; (he oldest known charier 
concerning it dates from the opening of the i3lh century, though 
its initiation may perhaps be placed a. century bedOre. I'rom the 
14th ccmlury onward mate-rials were takc-n from the castle by the 
builders of colleges while; (he- gatehouse, the last surviving por¬ 
tion, w'as rernovc-ci in 1842. .See Camhkidcie Cm\t.rstiy. 

CAMBRIDGE, a tcjwn on the “eastern shore" of Marc iancl, 
U.S.A., on the broad estuary of the Chopt.ink river, near ( hesa- 
peakc- bay; a port of entry and the county seat of Doia hc-stc-r 
county, ll is served by the rennsylvania railro.ad and \>y steam¬ 
ers. The population was 8,544 in 1930; 10,10,^ in 79,10. It is the 
businc-ss cenire of a prosperou-^ fanning rc-gion : a shipping point 
for fish. o\'s(ers and (»_vster-.sliells, ,inci agrieultutal proihn! ', ami 
ha.s a lai’ge oyslor-pac king indust rv ccgetable t aiim rn .imi 
other factories. The commerce of its harbour (navigabir ilirough 
the year) is in excess of $5,500,000 annualK-. It i^ Mar\ lands 
second largest seaport. Cambridge was founck-ci in .and was 

chartered as a town in 1900, 

CAMBRIDGE, a city of Massachusetts, T.S on the 
Charles river, opposite Boston; the countv seat ot .Middlesex 
county. It is served by the Boston and Maine railroad and the 
loc al transportation system of the- Boston met ro[)olitan are.a. and 
fur freight by the Boston and Maine, the Boston and Albany and 
a belt line which connects with the New \ oil: ,\ew Haven and 
Hartford. The area ol the city is (>.3 scj mi. I'he population 
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in J930 was 113,643, of whom 32,300 were foreign-born white and 
5,4H> were Negroes; and was 110,870 in 1040 

(> 1(1 Cambridge, lentring at Harvard square, has been to Ameri¬ 
cans a s>’ml)ol of culture ever since thi; founding of Harvard col¬ 
lege (f/.ii.) in 1636. Adjoining it has developed in the 20lh cen¬ 
tury a commercial and industrial centre w'hich now ranks third 
among (he manufacturing cities of th(‘ State. The first printing- 
pres.s in America was set up here in 1630, and a publishing busi¬ 
ness nourished through the 17th century. As long ago as 1850 
there were glassware factories employing 300 persons. In the early 
’70s was begun the rec lamation of two scjuare miles of tide-covered 
marshl.ands for a m.inufac luring district. Rapid expansion, how¬ 
ever. began in 1012, when the opening of the underground railway 
brought the business sec tion of Boston wdtliin three minutes of 
t'amliridge, and it was further stimulated by the war-time boom 
and fiy the dc\’eloi)nieril of motor-trucking, which gave direct ac- , 
(CSS fw'ilhout encountering the hcn\'iest traffic conge.stion of Hos- j 
Ion) to all the steamship piers, to the freight-yards of all the rail¬ 
roads entering Bo-slon and to the sufiurban district of the metro- 
|)oli(an area In 1040 there were 500 manufacturing establish¬ 
ments, and their output for the year was valued at $138,000,000. 
'I’he leading industries are printing and pulilishing and the manu¬ 
facture of .soaj), candy, bakery products, electrical machinery and 
app.iratus, foundry and machine-shop products and rubber goods. ' 
Most^ of the large New England industries are rcpre.scnted to some | 
e.xtent. The manufacturing as a w'hole is clean and unobjection- I 
able in rh;iract(‘r. Slaughtering and meat-packing, formerly the ; 
principal industries, have almost disapiicarcd with the rise of the ■ 
I);uking centre.^ of the middle west. The industrial growth has 
been advantageous :is an offset to the large proportion of tax- 
exempt holdings in the city, w'hile encroachment of manufacturing 
on the hi.storic residential and educational sections has been ob¬ 
viated by zoning regulations. A city-planning board was created 
l)y ordinance in 1(113 Modern transportation facilities have made 
Cambridge also an imi>ortant distributing centre, Many national 
prodmers have esi.tbli.shed here their Boston headquarters; sev¬ 
eral Boston department stores have erected warehouses; and the 
Bo.ston and Maine railroad in 1(127 moved its general offices to 
Cambridge. Th{' assessed valuation of property in i()40 was $171,- 
000,000, about $1,542 per capita 

In addition to Harvard university (q v.) the older educational 
institutions include Kaddiffe college for women (i87()), affiliated 
with ll.'irvard; the Episcopal theological school (iSU;!; and the 
New-Church (Church of the New Jerusalem) theological school 
(iS()6). Andover theological seminary (Congregation.al) moved 
to Camliridgr in nioH, after a notable century in Andover. In 
i(}i5 the Massachusetts Institute of Technology (q.v.) moved 
from the site it had occupied in Boston for 50 years to a tract of 
8oac. on the Cambridge side of the Charles river basin. 

The shaded irregul.ir streets around Harvard square arc full of 
historic and literary nssociation.s. The site of Cambridge w'as se- 
Ic'cted by Ciovernor Winthrop and others in 1630 for the capital 
of the Massachusetts Bay Colony, but Boston’s position was seen 
to have the advantage both for commerce and for defence. The 
tow'n records (published) are continuous since 1632. The settle¬ 
ment was at first called New Tovvne, but in 1638, after the found¬ 
ing of Har\ard, was named .after the Engli.-^h university towm. 
Ceneral Synods of the New England churches met here in 1637 and 
1647 to settle disputcal jioints of doctrine and from here in 1636 
Thomas Hookca 's congrc'gation left for Connecticut. Here camped 
the first AiniTican army at the outbreak of the Revolution, and 
from it w'ent the detachment which entrenched on Bunker Hill. 
Under an elm which stood until 1923 Washington (according to 
tradition) took command of the Continental army on July 3, 1775. 
'I'he cop vent ion which framed the t'ori'^titution of Massachusetts 
met here in i77()-8o. In Apthorp House (1760) Gen. Burgoync 
and his offu cTs were lodged a.s prisoners of war in 1777. Vassall or 
(’’raigie House (1750) w.as occupied by Washington in 1775-76, 
and later was the home of Edward Everett, Joseph E'. Worcester, 
J.irc'd Sparks and (1S37 -82) Hrniy'' Wadsw'orth Longfelknv. Tn 
“Elmwood’’ (17(17) James Russell Lowell was born and lived 
all his life; and there arc many associatiems with Oliver Wendell 


Holmes, Louis Agassiz, Charles Eliot Norton, John Fiske, Amy 
Lowell and many other men and women of note in the literary 
and scientific history of America. 

The original town of Cambridge was very lirge. From it New¬ 
ton was set off in i6gi; Lexington in 1713; Brighton in 1837; 
and Arlington in 1846. The city was chartered in 1846. In 1850 
the population was 15,215; in 1870, 39.634; in 1900, 91,886. 

See Lucius R. Paige, History of Camhridf^c, Masuirhusctts, 16 to— 
1S77 (Boston, 1877); T. W. Higgin.son, Old Cambridge (i8{)c)) ; 
Historic Guide, to Cambridge (Cambridge, IQ07) ; and Arthur Gilman 
(ed ), J'he Cambridge of Eighteen Hundred and Ninety-Six (Cam¬ 
bridge, 1907). ' 

CAMBRIDGE, a city of eastern Ohio, U.S.A., on a hill 800 
ft. above sea level; the county scat of Guernsey county. It is on 
federal highw'ays 21, 22 and 40, and is served by the Baltimore 
arul Ohio and the Pennsylvania railways. The population in 1920 
was 13,104 (92-9% native white) and was 15.044 in 1940 by fed¬ 
eral ccn.sus. Coal, oil, natural gas, clay and salt are found in the 
vicinity, and the city has important manufactures of furniture, 
glass, plastics and pottery. The output of its factories in 1931) 
was valued at $6,353,052. Tlie first settlers here came from Mary- 
kind and Virginia in 1798. A town w'as laid out in 180O and the 
cit^’ was chartered in 1837. 

CAMBRIDGE PLATONISTS, a school of philosophico- 
religious thinkers which lliniri.shcd mainly at Cambridge Uni¬ 
versity in the .second half of the T7th century. The founder wa.s 
Benjamin Whichcote and the chief members were Ralph C'ud- 
worth, Richard Cumberland, Jo.seiih Glanvill, Henry More and 
John Norris (scr separate articles). Other less important mem¬ 
bers were Nathanael Culverwad (d. 1651), Theophilus Gale (1628- 
1678), John Pordage (1607-1681), George Rust (cl. 1(170), John 
Smith (101.8-1652) and John Worthington (1618-1671). They 
repr(‘.sentec! liberal thought at the time and were generally known 
as Latitudinarians. Theur riews were due to a reaction against 
ihrt'c main tendencies in contemporary English thought: the 
.sacerdotalism of Laud and his followers, the obscurantist secta¬ 
ries and, most important of all, the doctrines of Hobbes. They 
consist chiefly of a reconciliation between reason and religion, 
resulting in a generally tolerant spirit. They tend always to 
mysticism and the contemplation of things transcendental. In 
sjiite of inaccuracy and the lack of critical capacity in dealing 
w’ith their authorities both ancient and modern, (he (’’ambridge 
Platoni.sts cxerci.sed a valuable influence on English theology and 
thought in general. Their chief contributions to though! were 
('udworth’s theory of the “plastic nature” of God, More’s elabo¬ 
rate mysticism, Nkjrris’s appreciation of Malcbninche, Glanvill’s 
(onception of scepticism as an aid to I’aith, and, in a less di'gree, 
the harmony of F.iith and R('ason elaborated by Cuberwcl. The 
one doctrine on which they all combined to lay especial emphasi.s 
was the absolute existence of right and wrong cjuile a{)art from 
the theory of divine authority. I’heir chief authorities were Plato 
and the Neo-platonists (bctwi'en whom they made no adecpiate 
distinction), and among modern philosophers, Descartes, Male- 
branche and Boehme. From these sources they attempted to 
evolve a j>hilosophy of religion, which would not only refute the 
views of Hobbes, but would also free theology finally from the 
errors of scholasticism, without plunging it in the newer dangers 
of unfettered rationalism (see Etmics, History oiri- 

BinMftc.RAi'HY.—Tullorh, Rntionnl Theology in England in the J";lh 
century; Hallam, Liter,iture of Europe (chap on Philo.sophy from 
1650 to 1700) ; Hunt, Religious Thought in England. 

CAMBRIDGESHIRE, an eastern county of England, 
bounded north by Lincolnshire, ea.st by Norfolk and Suffolk, 
south by Essex and Hertfordshire, and west by Bedfordshire, 
Huntingdonshire and Northamptonshire. Area 402 5 sqmi.; 
S67.4 sqmi. with the Isle of Ely. The greater part of the county 
falls within the district of the Fens, and is flat, lying only a 
few' feet above sea-level, and intersected with innumerable drain¬ 
age channels. The physical characteristics of this district, and 
the hi.story of its reclamation are more fully treated under the 
heading Fens. Except in the south of the county the scenery is 
ver>’ monotonous and open: such isolated elev'ations as the Gog 
Magog Hills, south-east of Cambridge, and the hillock on which 
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the city of Ely stands, are very conspicuous. The principal rivers 
are the Ouse and its tributaries in the south and centre, and the 
None in the north: they flow for the most part in artificial chan¬ 
nels, of which those for the Ouse, two great parallel cuts between 
Earith and Denver Sluice, in Norfolk, are called the Bedford 
Rivers. The old channel of the Ouse, from Ely to Denver (below 
which are tidal waters), is followed chiefly by the Cam or Granta, 
the Lark, which with its feeder, the Kennett, forms part of the 
boundary of the county with Suffolk, and the Little Ouse, forming 
part of the boundary with Norfolk. 

In the south and south-ca.st the chalk gives a continuous belt 
of dry uplands, clothed with scattered groves of beech. North of 
this, but best developed in the south-west, is a clay and greensand 
area; the rest of the county is alluvial Fenland. The general 
strike of the rocks is along a south-west and north-east line, and 
the dip is south-easterly. The oldest rock is the Jurassic Oxford 
Clay, forming an irregular strip of rising ground west of Cam¬ 
bridge, reaching from Croxton by Conington and Fenny Drayton 
to Willingham and Rampton. Easlwartl and northward it forms 
(he lloor of the Fen country, and at Thorney and Whittlesca rises 
in “islands” through the level fen alluvium. The Coralline Oolite, 
with the Elsworth or St, Ives rock at the base, occurs as a small 
patch, covered by Greensand, at Lpware. lilsewhcre its place is 
taken by the Ampthill Clay passage beds between the Oxford and 
Kimmeridge Clays. The latter clay lies in a narrow strip by Pap- 
worth St. Agnes, Oakington and C'ottenham; a large irregular 
outcrop surrounds Fladdenham and Ely. Above the Kimmeridge 
Clay comes the Lower (ireen.sand, sandy for the greater part, but 
here and there hardened into “Carstone” which has been used as 
an inferior building-stone. This formation extends from the 
border by Gamlingay, Cuxloii and CoLtenham, and appears again 
in outliers at I’pw'are, Ely and iladdcnharn. 'I'he Gault forms a 
strij) of flat ground, 4 to 6 m. wide, and 200 ft. thick in the south¬ 
west, running roughly parallel with the course of the river Cam, 
from Guilden Morden through Cambridge to Soham. At the 
bottom of the chalk is the Chalk Marl, 10 to 20 ft. (hick, with a 
nodule-bearing layer at its base, known as the Cambridge Grt'en- 
sand. This bed has been largely wt)rked for the nodules and for 
cement; it contains many fossils derived from the Gault below. 
Several outliers of Chalk Marl lie upon the Gault west of the Cam. 
Much glacial boulder clay covers all the higher ground of the 
county. Near Ely there is a remarkable mass of chalk, evidently 
transported by ice, resting on and surrounded by boulder clay. 
Plateau gravel caps some of the chalk hills, and old river gravels 
occur at lower levels with the bones of mammoth, rhinoceros and 
other extinct mammals. The low-lying i'en beds are marly silt 
with abundant peat beds and buried forests; at the bottom is a 
gravel layer of marine origin, ^ec Fkns. 

Early Settlement. —Neolithic types of flint implements are 
very common in parts of the county, im])lying a prolonged period 
of occupation in the areas bordering on the fens, around Milden- 
hall (part of the East Anglian heathlands) and along the river 
Cam south-westwards. “Beakers,” a type of pottery introduced 
from the continent after 2000 b.c., occur in the Anglian river 
valleys and on the edge of the fens. Throughout (he bronze age, 
settlement seems to have been mainly concentrated in the strip 
east of the Cam from Royston north-i*a.s(wards to Soham, includ¬ 
ing the chalk escarpment. Hoards of the late bronze age come 
mainly from the borders of the fens and from the Cam valley; 
several have been found in the fens; inland waterways were evi¬ 
dently important. There is also evidence that raw material (copper 
and tin) was brought to the region from the south-west along the 
Icknield Way. The forested valleys in the chalk of the south-east 
had been penetrated to some extent. Invaders reached the region 
during the early iron age, in the La Tene and possibly in the pre¬ 
ceding Hallslatt period. Penetration took place by the Wash and 
also from the south, and the La Tene culture profoundly influ¬ 
enced provincial Roman craftsmanship. Population was densest in 
the fertile valley of the Cam; the southern fens and the forests 
west of Cambridge were very barren. Several hill-forts were 
occupied in the south of the county and the present sites of villages 
and towns in many cases seem already to have been fixed. The | 


coming of the Romans established the pre-eminence of C.imbridge. 
A remarkable feature of the Romano-Brilish periml is the wide¬ 
spread occurrence of finds in what had been marshland as well 
as on (he fen islands. That a good deal of drainage was done is 
probable (the Car dyke between Cam and Great Ouse is of 
Roman construction), and the forested claylands were also pene¬ 
trated. Southern Cambridgeshire lay athwart the main Roman 
road to the north (Ermine street) W’hence Akeman street branched 
northeastwards, west of the Cam, to Cambridge and Norfolk. 

The earliest English .settlements were made in the 5th century. 
The Anglo-Saxon conquest was followed by a period of contrac¬ 
tion but by the time of the Domesday survey, the rat\ge of settle¬ 
ment was in its e.ssentials that of modern times. The districts 
corresponding to the counties of Huntingdonshire and Cambridge¬ 
shire were distinguished as the lands of the North Gyrwas and the 
South Gyrwas respectively. At this period the fen-district .stretthed 
.southward as far as Cambridge, and the essential unity which it 
pre.served is illustrated later by its inclusion under one sheriff, 
chosen in successive years from Cambridgeshire proper, (he Isle 
of Ely and Huntingdonshire. After the treaty of Wedmore, the 
district became of the Danelaw. On the expulsion of the 
Danes by Edward in the loth century it was included in East 
Anglia, but in the nth century was again overrun by the Danes, 
who burnt Cambridge. The Saxon Chronicle records the shire’s 
valiant resistance to the invaders in 1010, when the rest of East 
Anglia had taken ignominious flight. The shire-system of East 
Anglia was not definitely settled fx-fore the Comiuest, but during 
the Danish occuixilion of the 9th century the district possessed 
a certain milit:ir\’ and political organization round Cambridge, its 
chief town, w'hence j^robably originated the constitution and 
demarcation of the shire. At the time of Domesday (10S6) the 
county was divided as now, except that the Isle of Ely, which 
then formed two hundreds having their meeting place at Witch- 
ford. is now divided into the four hundreds of Ely, Wisbech, North 
Witchford and South Witchford. Mhile Cambridge formed a 
hundred by itself. Cambridgeshire was formerly included in the 
dioce.se of Lincoln, until on the erection of Ely to a bishop s set* 
in 1 locj, almost the wliole county was placed in that diocese. 'I'he 
Lsle of Ely fonnerly constituted an independent franchise but it- 
privileges were abridged in the reign of Flenry VI11, though llu> 
bishop still retains certain t^xceplional rights. 

From the time of Hereward Llie Isle ol Fdy was intimately con¬ 
cerned with the great political struggle.-- of llie counliy, It was 
defended against Stephen by Bishop Nigellus of idy, w 1 h» fortilied 
Ely and Aldreth, and thc^ latter in 114.} was held for the* einjjiess 
Maud by Geoftrey de Mandeville. 'I'he Isle of J‘dy was sei/ecl b> 
(he followers of Simon dc.' Muntforl in 1 26O, but in i-’h; was laben 
by I’rince IMward. 'I'he county showed much sympalliN' wiili the 
Reformation, in the civil war of the 17th century Cambridgesliire 
was erne of the associatc:d counlie.s in which the- king h.id no 
party, but the university helped him with plate and money. 

I'he county is rich architecturally. Normaii buildings include 
Sturbridge chapel, near C'ambridge, and the parish thunh <il 
Thorney, a jtortion of (he ehurch of an abbey founded or re¬ 
founded by Elhelwolcl, bishop of Wiiuliester, as a lleiudntiiK 
monastery in 972. The lepers’ hospital to winch Sturbridee (hapel 
belonged was granted a fair In- King John wlnhh is still held in 
September. The magnificent cathedral of Ely (qv.) and tlie rich 
college buildings and chain ls of Cambridge (r/.v ) arc' uni standing 
trea.surcs. At Swaffham Prior (here are remains of iwo ditiiahes 
in one churchyard, the tower of one being good 'i lansiiional 
Norman, of the other mainly Per[)enclicular. Among niaii\- Early 
English exam[)le.s the cliurcii of Cherry Hinton near t'anibridm- 
may be mtrntioned. The churches of Trumfiington and 1 ioi 1 i.^liam 
are fine specimens of the Deccjralcd style Monasti* oinains are 
scanty. Excluding the town of Cambridge there an no domestic 
buildings of special note* with the exception m ,s,iw-f(tii hall 
(1557-1584) in the south. 

Agriculture. —^The Domesday survey mention-- oci r c)0 mills 
and numerou.s valuable- fisheries, esfK“ciall\' eel fi>lu*ries The* 
county had a flourishing wool industry in the i-tth century, and 
became noted for its worsted cloths. The Black Death of i,^4c) 
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nnd the Wars of th(‘ Roses /jrou/?ht severe de/)res.sion, and in 1439 
se\’eral Camhridt^eshire (owns oJjtained a remission of (axad'on 
on the plea of poverty. In the i6th rentury barley for malt was 
ffruwn in lar^'c quantities in the south, and the manufacture of 
willow baskets was carried on in the fen districts. Saffron was 
extensively (ullivated in the 18th century, and paper was manu¬ 
factured near Slurbridge. Sturbridge fair was at this ]^riod 
reckoned the largest in Europe, the chief articles of merchandi.se 
being wool, hops and leather; and the Newmarket races and horse- 
trade were already famous. Largi? waste areas were brought under 
cultivation in the. 17th century through the drainage of the fen 
district, completed about 1652 under Cornelius Vermuyden, a 
Dutchman. The coprolite industry was viwy profitable for a short 
jieriod from 1850 to 1880, and its decline was accompanied by a 
general industrial and agricultural dejiression. 

('ambridgeshire is one of the jirincipal grain-producing counties 
in England. Cereal growth is favoured by the flat fertile lands, 
and by the dry dimate. About 84!% (4(18,060 ac.) of the total 
area was under (uUivation in 1059, ^^oicl of this an unusually 
small projiortion (about 22^/0) was under jiermanent pasture. 
Wheat is the chief grain crop (105,405 ac. in io, 50 ,) but large 
c)uantities of barley and oats (together 72.828 ac.) are also 
grown. Potatoes occupy a large area in the Isle of Ely. and 
sugar-beet is grown, occupying 40,075 ac., which makes the 
county the most imiiorlant iiroclucer of this crop in (he country, 
after Norfolk and Lincolnshire. Dairy farming is especially prac¬ 
tised in the southwest, where the district of the C*am valley has 
long been known as the Dairic's. Sheep are pastured on the 
higher ground. There are fruitgrowing, e.s{K'cially strawberries and 
gooseberries for the London markets, and market gardening. 
There is no large manufacturing industry. The National Trust 
owned 1 sq.mi. in C'ambridge.shire in 1(142. 

Communications.- 'Phe princi[)al railway .serving the county 
is the L.N.E,, whicli has numerous branch line's centring chiefly 
upon Cambridge, Ely and March, ('omrnunications are also 
maintained by the L.M.S.R. and by the M. and (I.N.Jt.R. The 
artiticial waterwas’s [irovide the county with an extensive system 
of inland navigation. 

Population and Administration. —The* area of the adminis- 
trative county, excluding that of the Isle of hdy, is 4C)2.5 sci.mi. 
Pop. (ni.yS) i 4(;,650. The geographical county includes the* two 
administrative counties. The liberty of the Isle of Ely was for 
merly of the independent nature of a county palatine, but ceasc'd 
to be so under acts of 1836 and 1837. Its administrative area is 
374 9 s(|.mi. Pop. 81,480 Wartime evacuation from (he eastern 
counties of England between Se|)(. Kyp; and Eeb. 1(141 raisc-d 
(he population of (he geographical county of Cambridge by c/'f.. 
Cambridgeshire contains 18 hundre-ds. The municipal boroughs 
are C'atnbridge, the county town, and Wisbech in the Isle of Ely. 
The urban districts are Chatteris, Ely, March and Whittlesey, 
all in the Isle of Ely. The town of Newmarket, which is whollc- 
within the administrative county of West Suffolk, though the 
rural district of the same name is in Cambridgeshire, is famous 
for its race meetings. The county is in (he southeastern circuit 
and a.ssi/es are held at Cambridge. Each administrative county 
and the town of Cambridge have a court of ejuarter sessions, 
('ambridge.shire is in the diocese of Ely, with the exception of 
(he parish of Hc'vdon, which is in that of Chelmsford, and forms 
the archdeaconry of Ely and i>art of that of Wisbech. The uni- 
M'rsity of Camlwidge returns two members to i)arliament. The 
administrative' county, the' borough of Cambridge and the Isle of 
Ely each return one nuTiiber. 

Srr C. Babington, Ancient CamhrnJ^rshire (1S.S3); R. Bowes, 
Catalogue of Hooks printed at or relating to Cambrid\;e (Cambridge, 
i8()i el feq.) ; E. Conc luare, History of Cambridgeshire (London, 
1897)*; also Cyril Fox, The Archneolog\ of the Cambridge Region 

CAMBRIDGE UNIVERSITY. (Sec also Universities.') 
Schools of some sort certainly existC'd in Cambridge in (he 
twelfth century, but we cannot .speak of anything approaching a 
university in the technical sense, a studium gvncralc, until the 
thirteenth. The reputation of Cambridge teaching was good 


j enough to attract a number of Oxford students in 1.709, wtien 
the lectures at their own university were suspended, and from 
this date Cambridge flourished. It had a chancellor, recognised by 
king and pope as early as 1226, and, before the end of the century, 
had a constitution modelled on that of Oxford and Paris. “Na¬ 
tions” appear in 1261, there were two proctors or “rectors,” and 
the usual four faculties. The supreme authority lay in the “full” 
congregation of regents and non-regents; in 1401 the chancellor 
was dispen.sed from seeking confirmation from (he bishop of Ely, 
and in 1432 he was made entirely independent of him. Through¬ 
out (he middle ages, the tow-n w'as kept, as far as possible, 
rigorously subject to the university. In 1318, a bull founding 
the university wa.s obtained from Pope John XXII., although 
this meant nothing more than a formal recognition of its existence 
by Rome. Compared with Oxford, its history was insignificant 
until the fifteenth century, when it became the home of orthodoxy, 
the other having been left, by Wyclif’s career, under a cloud of 
su.spicion of here.sy. By the fifteenth century, too, the Mendicant 
Orders had made Cambridge an important centre of their edu¬ 
cational work in the east of England. 

Colleges and Their Foundations. —Slowly the need for 
colleges and hostels became apfiarent. There were many of the 
latter, but the former, better endowed and ('(juipped, have lasted 
and grown. The first college to be founded—after an abortiN'e 
attempt at St. John’s Hospital—was Peterhou.se, 1284, on the 
model of Merton college. Oxford, l.biiversilv Hall, 1326. bei ame 
Clare Hall in 1336; Pembroke was founded in 1347: Gonvillc Hall 
in 1349 (enlarged in 1558 into Gonville and Cains college); 
Trinity Hall, 1.550; Corpus Chrisli, 1352; King’s, 1441: (Jiu'ens’. 
.iriginally St. Bernard’s, 1446, re-founded in 1475; St. Catha¬ 
rine’s, 1475; Jesus, 1497; Christ’s, 1505 (absorbing God’s Hou.se 
W’hich had been founded in 1441); St. John's, 1511; Magdalene, 
on the .site of an earlier foundation, 1542: Trinity, 1546 (absorb¬ 
ing .several earlier foundations); Emmanuel, 1584; Sidney Sussex, 
158S; Dow'iiing, 1800; Selwyn. 1882. Non-collegiate students 
lossess a centre known as Fitzwilliam House. 

Of the two women’s colh'ges, Girl on w’as established in 1873 
and Newnham in 1875 (founded in 1873, as a hall of residence). 

Cambridge at the Renaissance and After. —During the 
sixteenth century, the reputation of Cambridge grew steadily at 
the exjx'n.se of Oxford. It claimed the Lady Margaret, Fisher and 
More as its patrons and officers, Erasmus. Cheke, Croke and 
Einacrc as its teachers, and the New Learning found a more 
gracious welcome there than at Oxford. A little later it became 
the real c('nlre of the Reformation in Efiigland, counting Bilney, 
Barnes, Tyndalc, Cranmer and Bucer among its alumni. In the 
seventeenth century its reputation declint'd a little, its constitu- 
ion became h'ss liberal, its educational curriculum narrower. 
There was trouble with the town and trouble with the Puritans, 
even though Cambridge was something of a Puritan stronghold. 
But it recovered. B>’ the end of the century it was the home of 
the Cambridge Platonisls and of Sir Isaac Newton, Lucasian pro¬ 
fessor of mathematics from 1673 to 1702. It was favoured in the 
eighteenth century by the Hanoverian kings and by the duke of 
Newcastle as the Whig university, while the reputation of a man 
such as Bentley, master of Trinity, 1700-1742, proved that it 
still had scholars of merit. The first trijios, the mathematical, was 
estalili.shed in the middle of the eighteenth century. In the early 
nineteenth century a wave of evangelicalism swt'pt over Cam¬ 
bridge, comiiarable with, if less than, the 'I'ractarian movement 
at Oxford. 

During the same period the examinations were improved, writ¬ 
ten examinations were more and more employed and in 1S24 the 
(la.s.sical tripos was introduced. In 1S5S the university wa.s thrown 
oix'n to dissenters who were allowed to take the B.A., and finally 
all tests were abolished in 1871. In 1S77 further reforms wx're 
carried, one of which included the provisions for natural science. 
The effect of these reforms is shown from the fact that in 1862 
the number of undergraduates was 1,526 and in 18S7 2,979. A 
large number of colleges at home and abroad were affiliated to the 
university. From the later half of the 19th century onwards a 
series of new triposes were created: moral science (1851), natural 
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science (1851), theological (1856, examination theological tripos 
since 1874), law (1857, previously there had been civil law classes 
since 1816), Semitic language (1878, since 1895 Oriental lan¬ 
guages), history (1875), Indian languages (1879), mediaeval and 
modern languages (1886), mechanical science (engineering, 1894), 
economics (1905) and most of the triposes were divided into two 
parts. A similar growth in the university professoriate took 
j)lace. New creations were made in archaeology, divinity (Hul- 
sean), pure mathematics, political economy, zoology, Sanskrit, 
international law, Latin, fine arts, experimental physics, mechanics 
and applied science, Anglo-Saxon, ecclesiastical history, physiology, 
pathology, divinity (Ely), mental jjhilosophy and logic, Chinese, 
ancient history, agriculture, biology, agricultural botany, astro¬ 
physics, German, English literature, genetics. Readerships and 
college lectureships showed a like increase. A large number of 
jniporlant and often beautiful buildings were added to the uni- 
v(‘rsity, increasing in the majority of cases the proxnsion for 
scientific laboratory study. Among the more important are the 
famous Cavendish laboratory for physical research (1874), 
chemical laboratory (1887), the law library erected from funds 
given in 1898 by Miss R. I’. Scpiire, and the Sedgwick Geological 
museum (opened 1904). 

War Period.—This jieriod marks in one sense a stage of great 
moment in the history of the university. Sixteen thousand 
members (if the university were engaged on active service; the 
(nnirihutions in research, invention, technical advice of every 
kind, rendered by the university, (‘Xtended over the entire range 
of the a( tivities provoked by the war ovc-r the whole of the British 
Emitire; (he university itself was empty of students and teachers; 
their places were taken for the time being by cadets, instructors, 
military j-taffs and troops, and to some extent by refugees, mainly 
from Belgium. Never, presumably, in the history of the uni- 
versit>’ war the co-operation b(’twe('n university and Stale so 
close, so intense or so fruitful, not without leaving permanent 
traces on the development of tlu' university during the ])ost-war 
period. At the same lime, few phemomena of social life, after the 
conclusion of the war, are so imi)ressive as the ease and rapidity 
with which the historic traditions of (he university, in teaching, in 
social intercourse, in collegiate life, were resumed 

The immediate efft'ct of the com lusion of peace was a very 
great increase in the number of studemts, (emj)orarily swelled 
in addition by (be ])re.sence of over 1.500 men whose education 
had [)c‘en inUMTUpted lay thc^ war; assisUal by Government grants, 
they wen' enabled to e()m[)leti' tbeir coiir.sc.s l.y coming into resi¬ 
dence' for om*. two, or in sonu' cast's (liret' years. But the' consid¬ 
erable' increase (alaout 75%' ) in the' numbc'r of students over pre¬ 
war nunibers, which has continued even after 192a, would seem to 
be one of thc' several peniianc'nt features of (be ]>os(-war history 
of the unic'ersilV, due to many causes such as (he wide-sprt'ad 
redistribution of wealth in the country, the incrc'ase in facilities 
provided for educalion and the enhanced prestige of university 
training, both generally and professionally. 

Meanwhile w'iihin llu' unic'ersily one of the most oiilstanding 
events was (he admission in ic)23 of wcamen to degrt'es but not to 
lull membership of the body academic. In addition, (he cenirses 
of study for honours, and more especially for jaass men, under¬ 
went considt'rable rt'vision. Greek, as a compulsory subject, was 
dropped from, and other noteworthy changes were effected in, the 
precious examination (1919): the regulations governing the jiass 
degree were entirely remodelled (1920); sevt'raJ of the honours 
examinations, nolably^ the classical trii)os and the oriental lan¬ 
guages tripos, w’ere reccanstiluted with a divisican into two parts, 
the first of which dcaes not nornudly carry (he H.A. degree with 
it. New triposc's were established in anthropology (1913) and 
geography (1919), while the mediaeval and modern languages 
tripos, greatly enlarged in scope and endowed with benefactions 
for vSpani.sh and Scandinavian studies, wa.s s[)lit into the modern 
and mediaeval languages tripos and the English tripos (1917). 
The university further recognized the value of graduate .studies 
by establishing the degrees of Ph.l). (1919) ancl of M.Litt. and 
M.Sc. (1920). I 

New professorships, readerships and boards of studies were | 


' established beyond pre-war additions which have been listed 
above such as the professorships of Italian (1919). naval 
history (1919), French (1919), physics (1919), aeronautical 
[ engineering (1919), phy.sical chemistry (1920), biochemistry 
(1921), animal pathology (1923). political science (1927); reader- 
ships in Spani.sh, modern history, geography, agriculture, agri¬ 
cultural physiology, physiology, morphology of vertebrates, 
petrology, pharmacology, electrical engineering, geodesy, bio¬ 
chemistry, i)reventivc medicine and experimental psychology. 

Aids to learning and research of a more material nature were 
provided by the erection of numerous new institutes or (he ex¬ 
tension of existing laboratories. The engineering laboratory on the 
north sitle of Downing street was twice enlarged and finally re¬ 
moved to a completely new .site behind Scroope terrace', Trunip- 
ington road (1920-21). Part of the buildings thereby vacated, as 
well as new buildings erected dose to them, were taken over by 
the neighbouring chemical laboratories. On the south side of 
Downing street .sites had been found for the School of Agricul¬ 
ture (1910), which was further enlarged 192(1-27. for tj;ic Museum 
of Archaeology and Ethnology (1910-15), the Psychological 
laboratory (1913), the Physiological laboratory (1914), the For¬ 
estry school (1914); the Molteno Institute of Animal I’arasitology 
(1921). a low temperature station for research in biochemistry 
and biophysics (1922), the Sir William Dunn School of Biochem¬ 
istry (1924) and (he new Pathological laboratory (1928) form 
imposing additions to the institutes on the same Downing street 
site. The Examination Hall ancl (he Arts school, off Benet street, 
a fine brick building faced with stone, de.signc'd liy G. Hubbard, 
which contains a number of lecture-rooms ancl also houses several 
departmc'iital libraries, dates back to 1911. In that year the uni¬ 
versity had accepted the. Government’,s proposal to lake charge 
of the Solar Physics observatory, then at South Kensington, and 
the nece.ssary accommodation, in dost' jiroximity to the existing 
obsc'rvalory on the; Madingley road, was completed in ic)i3. Field 
laboratories in connection with the agricultural and other dc'jiart- 
menls on the Milton road came into use in 1910-11. An important 
and handsome addition to the university buildings was Stuart 
House', (he seat oi llie lU'w “Hoard of extra-mural studies'’ 
(opened in 1927). In 1(124 the university jiurcliased further 
estate for an eventual extension of the Fitzwilliani mu.seurn; a 
gallery leading to (h(' projected addition was bnill and ojienc'd in 
My25 for tlu' temporary housing of (he “Marlay Bec|ues('’ and 
one .side of the cjuadranglc' which is ultimately to form the' ex¬ 
tension of the niiisc'um, lias hei'ti so far erected (iciaSj, In i(g>5 
the university also bought the' “Lenslield House” c'sl.ile, ior the 
huilding of further institutes; “Lensfidd House'” itself house's (he 
“(’apfain Scott Pol.ir Research Institute” (founded ng’s) and 
an extension of the university school of architecture, which since 
lO-’.t also occupies No. i. Sc ruope terrace'. .Anolher important site 
has been secured by the imivc'rsily in the “Backs” for the erection 
of (he new unicersity lifirary. 

Emmanuel, Queens’, Sidney Sussex, Glare, King’s and Jesus col¬ 
leges and Peterhouse added to their fabric and the chaiuls of 
Sidney Sussex and C'orpus Christi colleges were enlarged and re¬ 
decorated. Wesley hou.se, a post-graduate theological college lor 
the training of accepted candidates for the ministry of the V\ Cs- 
leyan Methodist Church, was opened in 1925; and Cheshunt. 
college, a theologiial .seminary which was removc'd from Chcshiinl 
to Cambridge in 1905, tound permanent cjuarters at the ernl of 
Bateman street (1915). 

The most serious afler-t'ffect of the war on the uniwrsily, in 
addition to straining its resources and aec ornmodalion as well as 
its teaching powers to the utmost by (he increased nurnhers o! its 
students, was its financial position due to the serious rise in the 
cost of living and the deprc'eiation in (he C’alue of nionev Before 
the war and up to 1919 the university had never received any 
State aid, apart from small subventions of certain departments, 
like Agriculture or Medicine. But in 1919 the unixe-rsity was 
faced with the alternative of a cunsiderahic delic it or a reduction 
of its educational efficacy, ancl dec idc'd to apply (o the Gox'ernment 
for an annual gram The result was the apjeomiment of ;i royal 
commission, the first since 1877, to carry out "a comprehensive 
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enquiry into the r(■^ourcf‘S of the university .inci coileKCs and the tributions by the colleges. A board, consisting of the vice-chan- 
us(“.s made of themuntil the comrnis.sion should be in a position cellor ex officio and certain elected members, administers the 
to report, the Cioverriment made an annual grant of £3,000 with- finances of the university. There are boards for each of the 
out prejudice t(j any eventual decision reatht ej a.s the result of the various faculties, and a General Board of Studies, with the vice- 


enquiry. While abstaining from interference with teaching or 
curricula, (he commission were bound to comprise in their en- 
c.juiry al.so matters of administration and government of the uni¬ 
versity. I'he report of the commission, presented in 1922. is a 
most inter»;sting document, giving an hi.sforical .survey of the 
universities of Oxford and Cambridge, a review of the present 
situation oi the two universities and a detailed statement of the 
commissions recommendations. In 1922 a statutory commission 
wa.s created to carry the recommendations into effect. 

The main l)urden of the recommendations may be summarized 
as aiming (a) to ellect a closer co-o^K-ration between the uni¬ 
versity and the collctges financially (revised system of college 
tax.'ilion; adjustment of university .and college salaries, etc.); 
(h) to unil\' and icnlralize uiiiversjty finance; (r) to increase the 
number and to irnpntve the status of university lecturers and 
demonstrators; {d} tej intntdiue a pension scheme for university 
teaehers; (i ) to increase tlH' actessibilily of the university by a 
revision of the .scholarship .system, and to imjirove the provision 
m.idc; for rcsc-ardi .students, etc.; (/) to introduce certain changes 
in the administration of (he university (such as (he creation of a 
regent hou.sc'j m order to simplify legislative machinery for the in¬ 
ternal government of the university; and (,i;j to secure an annual 
grant (whiih was in 1925 lixed at £M5,ooo), 

The period trom J922 to 1927 saw the introduction of most of 
thc‘ changes decided on by the statutory commissioners, including 
the recasting ol college statutes to [iring them into harmony with 
the changes in uiiiver.sity administration. It was a time of intc'n.se 
activity, c.arried on in the most friendly spirit of collaboration 
between the statutory commissioners, the university and the col¬ 
leges. and destined to mark the beginning of a new era in the his¬ 
tory ol the Liniversit)'. Enjoying more than ever public confidence, 
fuller than ever, with a constantly increasing firessure of appli¬ 
cants lor admission, ad\'ancing into the ever widening fields of 
study and re.searth, more than ever generous in help to merit and 
inlelligeiu e, the university, as ahv.iys ronscious ot il.s tradition, 
has .also adapted it .self to the exigencies of the new' situation, 
created by post-war conditions, and to the call of further educa¬ 
tional progress. 

University Constitution and Administration.—The uni- 

versil)' is a corpcirate body, including all the colleges. These, 
howecer. .are also corpora I ion,s in themselves, and have their owti 
statutes, but (hey are lurther subject to (be j)aranu)unt laws of 
the university. The head of (he university is the chancc-llor. He 
i.s a member of the university, elected by the .senate lor life. 
'I'he vii c'-chancellor, who is the head of a college, is elected 
for uiti- year by (he. senate. 'Bhe jiroctors (c/.f.) have as their 
main duly that of disciplinary oflicers over the members of 
the university in pupilUiri. Tlie public orator is the .spokes¬ 
man ul till' senate upon su( h pulilic occasions as the* conferring 
ol honorary degrees, 'J'he libr.irian li.i.s charge; of the university 
library, d'he regi^trary records the. proceedings of the senate, etc., 
and has charge ol documents. The assi.stani regisiraries act as 
secretaries to carious bo.irds. The treasurer is secretary to Ihe 
linancial bo.ird. 

'I'he' Semite in congregation is the legislative body. Those who 
ha\c' votes in it arc- the chancellor, vice-chancellor, doctors of 
divinity, law, nieciiciiie. .science. letter.s and music, an<! masters of 
art. law, surgery and musie. I'he council of the .senate, consisting 
of the- chancellor, vice-chancellor and sixteen members of the 
regelit hoi.se, brings all proposals (called “graces”) bclore the 
regent house or senate. 'I'he sc^nate is the. legislative body hut the 
majority of its biisiius.s is done by the regent hou.se, the 
senate only ac ting as .1 court of aptx'al. The regent house consists 
of hiirgesses, university olficers, heads of hou.ses, members and 
secretaru's of faculties, boards and .syndicates and all fellows. 1 
The revenues of (he univt'r.dty are thrived chietly from fees ' 
at malriculation, for certain examinations, and for degrees, 
from a lax uiion all member.s of the university, and from con- \ 


chancellor at the head. There are Go professors, 27 readers, the 
total staff with lecturers, demonstrators and teachers amounting 
to about 250. 'Fhe oldest profe.ssor.ship is the Lady Margaret 
professorship of divinity, instituted by the founders of Christ’s 
and St. John's colleges in 1502. 

The head of a college generally bears the title of master. The 
foundation of each college includes a certain number of fellows 
and scholars. The affairs of (he college are managed by a college 
council of the head and the fellows. The scholar.s and other 
members m statu pupUlari are termed undergraduates. Those 
who receive no emoluments (and therefore pay the full fees) 
form the bulk of the undergraduates. As regards his work, (he 
undergraduate is under a director of studies; the disciplinary 
officer in college is the dean. 

The total number of .student.s is over 5,000. The colleges can¬ 
not accommodate this number, so that a student commonly si.)ends 
.some part of his residtaice in lodgings, which are licensed by. and 
under the control of, the university authorities. Such residence 
implies no .sa{rifice of membership of a college. There are three 
terms—Michaelmas (October), Lent and Easter (summer). They 
include together not le.ss than 227 days, though the actual period 
of residence for undergradutile.s is about 24 weeks tmnuaily. Un- 
dergraduale.s usually begin re.sidence in Mi(haelm.as term. An 
elementary examination or other evidence of qualilicatiuii i.s re- 
(juired for admission to a college. After nine terms’ (three years’) 
re.sidenee an undergraduate may take the first degree, licit of 
bachelor of arts (B.A.). .Students from attiliateil colleges are 
allowed to present themselves for the first degree after a short¬ 
ened jKTiod of residence. The examinations required lor the 
ordinary B A. degree are (i) Previous examination or “laltie-go,” 
or its equivahMit to the School Cerlificate with five '‘credits,” one 
nece.ssa.rily in Latin; (2) examinations in the main subject; and 
evidence of study in three subordinate ones. Candidates for hon¬ 
ours arfr required to have passed the Previous examination with 
(crtain additional subjects or the equivalent School Examination; 
they then take a lri[)os e.xamination in one of the following sub¬ 
jects—mathematics, classics, moral sciences, natural .sciences, 
theology, law, history, oriental languages, mediaeval and modern 
languages, mechanical sciences, economics, anthropology, English, 
geography and archaeology. I'he mathematical tripos is divided 
into two parts, in the .second of which the candidates are c lassed 
in Ihe result as Wranglers, Senior Ojitimes and Junior Optimes. 
The classical (rijws is al.so in (wo p.arts, to the second of which 
certain kindred subjects arc added (ancient philo.sophy, history, 
etc.); other triposes are similarly divided with three das.ses in 
e.ach part. A pass in the first part of some triposes does not 
ensure a degree and the candidate is obliged to take a further 
e.xamination. The university also aw.ards a certain number of 
diplomas in agriculture, etc., and also certificates in French, a.s 
well as research degrees which require one or two years of 
residence. 

HiBiaoGRAVUY.—For details of the udministration ot the university 
and eollego., regulations as to ^tiulies, prizes. s( lu)larshii)S, etc., .sec 
(he annual Camfirid^r Univcr:.rty CaU'udar and Thv Students' Hand¬ 
book to the I'nivers}'v and C<dlriir\ of Cambridge; see also R. Willis 
and J. W. ('lark, AnhJtcrtural H/<:lor\ id the VniversUy of Cumbridye 

vols., ('anif)ridge. J, Ha.-s Muilinger, History of the Univer- 

y of Cambridge from Ihe Earliest Times to the Accession of Charles 
(2 vols., third vol, igoy) ; Report of Oxford and Cambridge. 

livrrsHy Commission (1922). (E. Bu. ; G. R. P.) 

CAMBUSLANG, (ivil Jiarish. l.,anarkshirc. .Scotland. It is 
near the t’lyde, 4! mi. S.E. of Glasgow (of which it is a residen¬ 
tial .suburb) by the L.M.S.R. Pop (1931) 27,128. Its leading in¬ 
dustry is coal-mining, and it contains one of the largest .steel work.s 
in (ireal Britain. It was (he birthplace of Jolm Claudius London 
( 1 783-1‘'' 43 ). land.s(av>e gardener and writer on horticulture. The 
mining villages of Hallside and Newton are in the parish. 

CAMBYSES (Pers. Kafnhufiya), the name borne by the 
father and by the son of Cyrus the Great. When Cyrus conquen'd 
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Babylon in 539 b.c. he was employed in leading religious cere¬ 
monies (Chronicle of Nabonidus), and in the cylinder which 
contains Cyrus's proclamation to the Babylonians his name is 
joined with his father's in the prayers to Marduk. On a tablet 
dated from the first year of Cyrus, Cambyses is called king of 
Babel, but in reality it was only in 530 that Cyrus associated 
Cambyses with him on the throne, and numerous Babylonian tab¬ 
lets of this time are dated from the first year of Cambyses, when 
Cyrus was “king of the countries’’ {i.e., of the world). After 
the death of his father in 528 Cambyses became sole king. 

The traditions about Cambyses, preserved by Greek authors, 
come from two sources. The fir.st, forming the main account of 
Herodotus (iii. 2; 4; 10-37), is of Eg>'ptian origin. Here Camby¬ 
ses is the son of Cyrus and a daughter of Apries (Herod, iii. 2, 
Dinon fr. II., Polyaen. viii. 29), whose death he avenges on the 
successor of the usurper Amasis. (In Herod, iii. I. and Ctesias 
ap. Athen. xiii. 560 D, this tradition is corrected by the Persians; 
Cambyses wants to marry a daughter of Amasis, who sends him 
in.stead a daughter of Apries, and by her Cambyses is led into 
war.) His great crime is the killing of the Apis, for which he is 
punislied by madness. 

In the Persian tradition the chief crime of Cambyses is the 
murder of his brother. With the exception of Babylonian dated 
tablets and some Eg>'ptian inscriptions we possess no con¬ 
temporary evidence for Cambyses exct;pt the short account of 
Darius in the Beliistun inscription. Without doubt, he seems 
to have been a wild despot, committing many atrocities in his 
drunkenness. 

Cyrus having conquered Asia, Cambyses undertook the con¬ 
quest of Egypt, the only remaining independent State of the 
Eastern world. The war took place in 525, when Amasis had 
just been succeeded by his son Psammetichus Ill. The Persians, 
{jeing supported by the Cyprian towns and the tyrant Polycrates 
of Samos, who fiossessed a large fleet, and the commander of the 
Greek troops, Phanc.s of Halicarnas.sus, defeated the Egyptians at 
Pelusium, and shortly afterwards Memphis was taken. The cap¬ 
tive king ]\sammctichus was executed, having attempted a re¬ 
bellion. From Egypt Cambyses attempted the conquest of 
Ethiopia (('ush), f.c., the kingdom of Napata and Meroe, the 
modern Nubia, but the deserts forced him to return. In an in¬ 
scription from Napata (in the Berlin museum) the Ethiopian 
king Nasfesen relates that he had beaten the troops of Kem- 
basuden, i.e. Cambyses, and taken all his ships (H. Schafer, Die 
Aethiopische Kdnigsinschrift des Berliner Museums, 1901). The 
plan of attacking Carthage W'as frustrated by the refusal of the 
Phoenicians to operate against their kindred. Meanwhile the 
Persian usurper, the Magian Gaurnata, who in 522 pretended to 
be Camby.ses’s murdered brother, liarcliya (Smerdis), was ac¬ 
knowledged throughout Asia. After an unsuccessful march 
against him, Cambyses died by his own hand (March 521) ac¬ 
cording to the preferable account of Darius though the traditions 
of Herodotus and Ctesias ascribe his death to an accident. 

See A. T.incke, Kambvses in der Sa^e, Litteralur und Kunst des 
Mittelaltcrs, in Aei^yptiaca: Festschrift fiir Georg Ehers (Leipzig, 
i8y7), pp. 41-61; Strassmaicr; insrhriften von Cambyses, No. 97; 
E. Meyer: Gesch. der Altcrtums, 3rd <‘d. (Berlin, 1921) ; J. V. Prasek: 
Gcscli. der Meder und Perser (Gotha, 1906) ; and “Katnby.scs” in Der 
Alte Oriente (1913); also Persia: Ancient History. 

CAMDEN, CHARLES PRATT, 1st Earl (1714-1794), 
lord chancellor of England, was born in Kensington in 1714. He 
was a descendant of an old Devonshire family, the third son of 
Sir John Pratt, chief-justice of the king’s bench in the reign of 
George I. He was educated at Eton and King’s college, Cam¬ 
bridge. In 1734 he became a fellow of his college, and in the 
following year obtained his degree of B.A. He entered (he Middle 
Temple in 173S, and ten yeans later he was called to the bar. He 
practised at first in the courts of common law, travelling also the 
western circuit. 

The first case which brought him into notice was his succe.ssful 
defence of a bookseller on a charge of libel. In this case he first ■ 
maintained the principle for which he fought all his life, that in j 
libel the jury is judge both of law and f.act. He was appointed : 
attorney general in 1787 and the game year entered the House of i 


Commons as member for Dowmton in Wilt.shire, sitting there for 
four years. One of the most noticeable incidents of his tenure of 
office as attorney-general was the pro.secution of Dr. J. Shebbeare 
(1700-88), a violent party writer of the day, for a lilx‘l against 
the government contained in his notorious Letters to the Pe.ople of 
Englatui, which were published in the years 1756-5S. This, in a 
period when State Trials were the chief weapon of party warfare, 
was the only official prosecution for libel he set on foot. In Jan. 
1762 Pratt was raised to the l>ench as chief-justice of the common 
picas. He was at the same lime knighted. Soon after his eleva¬ 
tion the nation was thrown into great excitement about the prose¬ 
cution of John Wilkes, and the question involved in it of the 
legality of “general warrants,” Chief-Justice Pratt pronounced, 
with decisive and almost passionate energy, against their legality, 
thus giving voice to the strong feeling of the nation and winning 
for himself an extraordinary degree of popularity in the country. 
In July 1765 he was raised to the peerage as Baron Camden, of 
Camden Place, in the county of Kent; and in the following year 
he was made lord chancellor (July 30, 1766). But (hough his 
excellence as a judge was such tluit only one of his decision.s was 
reversed on appeal, his uncompromising ho.stility to the govern¬ 
ments of (he day on such questions as the treatment of the Ameri¬ 
can colonies and the proceedings against Wilkes forced the gov¬ 
ernment to ask him to resign. He retired from the court of 
chancery in Jan. 1770, He continued steadfastly to oppose (he 
taxation of the American coloni.sts, and signed in J77S, the 
protest of the Lords in favour of an address to the king on the 
subject of the manifi-sto of tin* commissioners to America. In 
1782 he was appointed jire.sident of (he council under the Rock¬ 
ingham administration, hut retired in the following year. Within 
a few months he was reinstated in this office uniler the Pitt ad¬ 
ministration, and held it till his death. Lord Camden was a stren¬ 
uous opponent of I'ox’s India Bill, took an animated i)ar( in the 
debates on imi)()rtan( public matters (ill within two years of hi.s 
death, introduced in 1780 the scheme of a regency on occasion of 
the king's insanity, and defended zealously and at last .surtes.s- 
fully his early views on the functions of juries, e.s])ecially of (heir 
right to decide on all questions of libel. He was raised to the 
lignity of an carl in May 1780. and was at the same time created 
Vi.scount Bayham. Earl ('.'amden died in London, on April iS, 
1704. He was buried in Seale church. Kent. 

,S>r E. Foas, Judges of England, vol. viii. )). 375 (i84S-()4). 

CAMDEN, JOHN JEFFREYS PRATT, vn 1 mm an 1 

1 ST MAKQi'nss (1759-1840), only son of the 1st earl, wa^ born 
on Feb. 11. 1759, and was educated at Trinity College, ( anibridire 
In the ministry of William Pitt, Pratt, who ('iitered iLirli.ament 
as M.P. for Hath in 1780, was successixady a lord (tf the .admiralty 
and a lord of the treasury; then, having sm (ceded his lall)(‘r in 
the earldom in 1794, he was aijpointed lord-liculenanl ol Ireland 
in 1795. Disliked in Ireland as an opponent of Roman Catholic 
emancipation, and as (he exponent of an unpopular polii y, (■;mi 
den’s term of office w'as one of commotion and al.inn, cijlniin.iting 
in the rebellion of 1798. Immediately after the .su|>pressi()n td the 
rising he resigned, and in 1804 became secretar-y lor war and the 
colonies under Pitt, and in 1805 lord president of the < oum il lb 
was again lord president from 1807-12. after which datt he re¬ 
mained for some time in (he cabinet without office. In 1S12 he 
wa.s created earl of Brecknock and Mar(jue.ss Camden, lie died 
on Oct. 8. 1840 

CAMDEN, WILLIAM fissi - Engii'^h .nntiqn:iry and 
historian, was born in Lmidon. His father, Samp.Mjn ('.iinden, 
was a member of the company of painter-stainers )i'oijne t anukm 
received his early education at Christ's Hospit.d and .St. Paul’s 
school, and in 1566 went to M.agdalen college Oxlord. probably 
as a .servitor or chori.stcr. He afterwards removed to Hroadgatis 
hall (Pembroke college), and later to Christ ( hurdi. where he 
was supported by his friend, Dr. d’homas 'riiornion, canon of 
Christ Church. In 1571 he went to London and devoted him.self 
to antiquarian studies, for which he had already .k r|uired a taste. 

Camden spent some time in tr.avelling in xairious parts of Eng¬ 
land collecting m.aterials for his Hritannia, sivr ftorentissimorum 
regnorum Angliae, Scotiae, Hiberniae et insuhinim udjueentium 
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cx intima antiqiiitate chorof^raphica Descriptio, first published 
in 1586. He beuune seeoru] master of Westminster school in 
1575, and succeeded Dr. Edward Grant as headmaster in 1593. 
During the vacations he travelled, and supervised the publication 
of three further editions of the Britannia. Although a layman he 
was granted the prebend of Ilfracomfie in 1589, and in 1507 he 
resigned his position at Westminster on being made Clarcnceux 
king-of-arms an apjjointment which caused some ill-feeling. The 
\'ork herald, Ralph brooke, led an attack on the genealogical 
ac curacy of the Britannia, and acc uscal its author of plagiarism. 
Camden replied to lirooke in an apiienciix to the fifth editicjn of 
the Britannia, published in i()00. Having brought out an en¬ 
larged and improved edition of the Britannia in 1607, he began 
to work on a history of the reign of Queen Elizabeth, which he 
had bc-en urged to undertake by Lord Burghiey in 1597. The first 
[lart of this history dealing with the reign down to 1588. was 
published in 1015 under the title Annalcs rrrum Anyjicaruni rt 
Hih('rni(arum regnante KUzahetha. C'ontroversy at once aro.se 
over the author’s treatment of Mary, Queen of Scots. It was 
asserted that Camdcui altered his original narrative in order to 
plea.se James I., and, moreover, that the account which he is 
.said to have given to his fricaid, the French historian, jaia|ues 
de 'I'hou, differed substantially from his own. It seems doubtful 
if there is any truth in either of the.se charges. The .second part 
of his work, finished in it) 17, was iiiibli.shed at Leyden in 10’5 
and in London in 1O27. Selden spoke of the Annah's and of 
Bacon’s History vj Henry 17/. as the only two serious works on 
English history up to his day. In ioj2 Camden founded the* 
(.hair at Oxford known as the Camden professorship of ancient 
history, the first ocuijiant of whic h was his friend, Degory Wheare. 
His later years were mainly spent at Chislehurst, where he had 
gone to live in i(»o(), and in spite of recurring illnesses he con¬ 
tinued his anticjuarian and historical studies. He died at Chisle- 
hurst on Nov. cj, 1OJ3. 

Camden, who refused a knighthood, was a man of enormous 
industry, and of ii modest and friendly dispo.sition. He had a large 
number of inlluenlial friends, among whom were Archbi.shop 
Ussher, Sir Robert Cotton, John Selden, the French juri.st Bri.s.son, 
and Isaac Casaubon. His correspondence was iiublished in London 
in i()C)i by Dr, Thomas Smith under the title \'ita Gululmi Cam- 
deni ct Illustrium virorum ad G. Camdentim Epistolae which, 
together with the notices in Bayle’s Dictionary and in Wood’s 
Athcnac Oxonicnscs, is the chief authority for his biography. 
This volume contains Camden's ^f^•tnorabilia dc scipso; his notes 
of the reign of Janies L; and other interesting matter. In 1838 
the Camden Society was founded in his honour, and much valu¬ 
able work has been done under its auspices. 

Itnii.ioCKAi’iiv.—The Britannia was first Iran.slated into EnglLsh by 
Philemon Holland, in iCuo, probably under the author’s direction, and 
other translations have suli.sefiuently appeared, the best of which is 
an edition edited bv Richard (loimh and pul>iished in 3 vols. in 17SQ, 
and in 4 vols. in iSo(<. The best edition ol (he Annalrs is by Thomas 
Ilearne (1717). The book was translated into French, and FiiKlish 
translations appeared in kms. it> 7 .S and i(sSX. In addition to these 
works Camden citmpiled a Creek grammar, Institutio Crarcar Gram- 
matictw Cvmpcndiarta, whiih became very popular, and he published 
an edition ol the writings of Asser, tliraldus Cambrensi.s, Thomas 
Walsingham and others, under the title AngJica, Hihcrniia, yorman- 
nica, Cambraa, a vt'trribus srripta, (1O02 and 1O03). He also drew 
up a list of (he epitaphs in Westminster Alibey, which was i.ssuerl .as 
Rrgr.\, Rrginac. ct alii in ccclc.aa collcgiata Beali Petri B>v/- 

monaslcru scpuUi. This was enlarited and published apain in i()03 
and ihoO.. In 1(105 he published his Remaim (unrrrning Britain, a 
book of collections Irom ttie Britannia, which quickly passed throuph 
seven editions; and he wrote an official account of (he trial ot the 
Gunjiowder IMot conspirators as , 1 r (/o in Jfniriium Garnctnm, Socie- 
tatis JesuitUat in .Inglta superiorem ct cacteros. 

CAMDEN, 1 cii y of New Jersey, I .S .A., the county seat of 
Camcli'rr county, on (be Dedaware river, opposite rhilaclelphia, with 
which it is connected by a sus\)ension bridge (opened 19^6) which 
is 8,i2()ft. long. 135ft. above the water, and has a span of 1,750 
feet. It is on I'ccleral highways 30 and 130, and is served by the 
Pennsylvania and the Reading railways. The land area is 7-7S(i 
miles. 

The population in tc):o was 116,309. of whom :;o.2Gz were , 
foreign-born white and 8,500 were Negroes; and was 117.536 i 


in 1940 by federal census. 

The city has a water-front of 61 mi. on the Delaware and 6-2 
along the Cooper river, which divides it into East and West Cam¬ 
den. A municipal pier with a floor area of 33,636 sepft. was built 
in 1920-21. A civic centre was developed as part of a com¬ 
prehensive city plan. Bus and electric lines are co-ordinated 
in a unified .service, operating out of a common terminal. The 
water supply is derived from 136 artesian wells, with a flow of 
47.000.000 gal. a day. The city has a commission form of govern¬ 
ment (adopted 1923). The assessed valuation of projierty in 1940 
w.'is $133,860.41 5. 

The manufacturing industries are numerous and important, 
with a varied output ranging from pen points to battleships. The 
aggregate output in 1937 v.'ilued at $150,455,138. Among (he 
produits manufactured are: steel pens, talking machines, canned 
soui>s. and oik loth and linoleum. During the w ar of 1914-18 the 
New "N’ork Shi|)building corporation delivered more ships than any 
other yard in (he (ourilry, and made a record for rapid construc¬ 
tion in (he collier “Tuckahoe,” w'hich was launched on (he 27(11 
day after work was begun on her keel. In 1941, the National De¬ 
fence program gre.itiv increased the activity of the .sliijibiiilders. 

The early settlers w-ere largel}’ Quakers. Whlliani ('oo])er in 
1681 built a home just below (he mouth of the Gooper river, and 
(allied it Ibne Jhivnt. l-'or a century the selllenuml consisted of 
a little group of hou.ses around th(‘ ferry. In 1773 Jaiof) Cooper, 
a descendant of William, laid out a town, and named it after Lord 
Ch.inccllor Camden, one of the strongest oppontaits of tlu“ Stamp 
.Act I’ntil 182S, when Camden was incorporated, with a jiopula- 
lion of 1,143, it W'as a jiart of the town of Newton, Gloucester 
county. During the British occupation of Philadelphia in the 
Revolutionary War a British force W'as stationed in Camden, and 
it was the scene of several skirmishes. Camden was the home of 
W.'dt Whitman from 1873 iinlil his death. He was buried in Har¬ 
ley cemelerv, and his liou.se in Mickle street is kept as a memorial. 

CAMDEN, a city of Soutli Carolina. C.S.A.. 30 mi. N.F.. of 
Columbia, near the Waterei' river; the count>■ seat of Kershaw 
county. It i.s on Federal highway i and is served b\' the Seaboard 
Air Line and the Southern railways. 'Phe population in 1920 
wa-^ 3,930 (47Vf Negroes); in 1940 it was 5,747. It is a winter 
.resort, in the heart of the longleaf pine region. There an* many 
examples of colonial architecture, ineluding llie old court-hou.se, 
which is now a museum. The city has a hydro-electrii. jiower jilant 
and-several factories. It wa.s st'llled in 1758; mcorjiorated, 1791. 

Fora year during the Revolution, Camden was the eentie of im¬ 
portant military operations. It was occupied by the British under 
Cornwallis in June 1780, was wcdl fortified and was garrisoned by 
a force under Lord Rawdoii. On Aug. 16, Gen. Horatio Gates, 
with an American force of about 3,(100, including some Virginia 
militia under Charles Porterfield and Gen. Edward Stevens, and 
North Carolina militia under Gen. Richard Caswell, w.is defeated 
here by the Brithsh, about 2,000 strong, under Lord Cornwallis, 
who had joined Rawdon in anticipation of an attack by Gates. 
Soon after the engagement began a large part of the Americans, 
mostly North Carolina and Virginia militia, fled precipitately, 
carrying Gates with them; but Baron De Kalb and the Maryland 
troops fought liravely until overwhelmed by numbers, De Kidb 
himself being mortally wounded. A monument was erected to his 
memory in 1825, Lafayette laying the corner-stone. The British 
loss in killed, wounded and missing wms 324; the American loss 
wab about 800 or 900 killed and 1.000 prisoners, bc'sides arms and 
baggage. On Dec. 3, G;ites was super.seded by Greene, who after 
Cornwallis had left the Caroliiias, advanced on Camden and ar¬ 
rived in the neighbourhood on April 19, 1781. Considering his force 
(about 1,450) insufficient for an attack on the fortifications, he 
withdrew a .short distance north of Camden *0 an advantageous 
position on Hobkirk's Hill, where on Aiiril 25, Rawdon, with a 
force of only 050, took him somewhat by surprise and drove him 
from the field. The casualties on each side were nearly equal: 
.American 271; British 258. On May 8, Rawdon evacuated the 
(own, after burning most of it. On Feb. 24, 1865,, during the Civil 
War, a part of Gen. Sherman’s army entered Camden and burned 
stores of tobacco and cotton. {See American Revolution.) 
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See also T. J. Kirkland and R. M. Kennedy, Historic Camden 
(Columbia (S.C.), 1905), 

CAMEL, the name applied to the two species of the penus 
Camelus of the order Artiodactyla {q.v.). Of the two species, 
C. dromedarius, the Arabian camel, is larger and has only one 
hump, while the Bacirian camel, C. bactriaims, has two. The 
Bactrian camel is shorter legged 
and more ponderous and grows 
a long, thick winter coat, which 
it sheds in masses in the spring. 

Its native home was probably 
Central Asia, and there have been 
reports that wild camels occur 
111 eastern Turkistan, but these 
are probably feral, originating 
from escaped domestic animals. 

The Bactrian camel is better 
suited for cold climates and 
rocky hill country than its Arabian cousin. It feeds on the 
thorny and bitter plants of the steppes, rejected by most mammals, 
and drinks brackish water readily. Throughout southern Siberia 
and in Mongolia it is an important beast of burden. 

The Arabian camel is unknown in the wild stale and is one of 
the oldest of domestic animals, li will carry a load of 500 lb. 25 
miles a day for three days without drinking. \\'atcr is stored in 
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The bactrian camel 


bod>’ tissues, cliietl}' in the hurnj) 
'J'he wide-spreading, soft feet are 
ada[)ted for walking on the sand. 

During the rutting season the 
male camel is very .sac'age, utter¬ 
ing a loud bubbling roar and light¬ 
ing fiercely with its fellows. 
'I'he tameness of the camel is (‘s- 
sentially the lameness of stupi¬ 
dity. Sir V. I’algrave writes, 
“Me is from first to last an un¬ 


little is stored in the stomach. 



domestnaled and sac'age animal, 

I , 111, ■ r. Arabian or one humped camel 

rendered serviceable by stu|)idily 

alone, without much skill on his master’s part or any co-opi'ration 
on his own, sa\e that of an e.\lreme p.issiveness. Neither altaih- 
rnent nor even habit impress him; never tame, though not wide¬ 
awake enough to be exactly wild.” 

The food of the camel consi.sts of the leaves of IriTs and shrubs, 


The female in'oduces one young at a birth, after 11 montlis’ 
gestation. ']'lu‘ mother suckles her offsjiring for a year and the 
latter does not reaih maturity until its sixteenth or seventeinith 


year, li\’ing until it is forty or fifty- (See Tylopoda.) 

CAMEL CORPS, a militarv unit mounted on camels for 
servile in the desert. The first Egyptian c.amel corps w.is lorined 
in 1.SS.4 for Ihi' Cordon relief expedition, the per.'^oniiel bcimj 
drawn from Briti.sh units; it was di.sbanded at the corulusion ol 
the campaign. Later a new camel corps was recruited from Su¬ 
danese and lCg}'plian sources, and became a permanent jiart of 
the Egyptian army; it fought with credit in the c.impaigiih again,-.l 
the Khalifa between 1S96 and 1S9S. It now numbers about 1,100 
strong and forms jiart of the Sudan defence force. The Bikanir 
(’amel C'orps is an imiierial service unit rai.S(*d and mainlaini'd by 
the maharaja of Bikanir, one of the native princes of India. It 
has seen much active service, taking part, W’ithout its camels, in 
the China expedition of 1900, and in the operations in Somali¬ 
land in 1903-0.^ When the World War broke out, it again volun¬ 
teered to go overseas, and did valuable work in Egypt. The estab¬ 
lishment of the corps, which is recruited on the Silladar system, 
is some 500 of all ranks. An imyierial camel corps brigade, a com¬ 
posite British, Australian and lSh*w Zealand formation, served in 


T’alestine from 1917 to June 191S, when it was reorganized as 
cavalry. It playi'd a creditable part in the battles of Romani and 
Gaza, and shared in the attack on Bcer.sheba and the subsecjuent 


advance to Jerusalem as well as in the Amman and Es Salt 
raids. 


CAMELLIA, a genus of evergreen trees or shrubs belonging 
to the family Theaceae, with thick, dark shining leaves and 


calling those ot the waicl rose, but most ot ttie cultivated lorms 
are double. In the variety ancmonijlora nearly all the stamens 
have become transformed into small yietaloid structures, which 
give the flower the appearance of a double anemone. Another 
species, C. reticulata, a native of Hongkong, is also yirized for its 
handsome llowims, larger than those of C. japonica, which are of 
a bright ro.se colour. Both C. sasanqua and C. drupifera, the for¬ 
mer inhabiting Japan and C’hina, the latter (\)chin-(.'hina and the 
mountains of India, are oil-yielding filants. The oil of C. Sasituqua 
has an agreeable odour and is used for many domestic purposes. 
It is olitained from the seeds, the leaves in a dried state are mixed 
with tea on account of their ydeasant flavour. The oil of C. drupi¬ 
fera, which is clo.sely allied to C. Sasanqua, is used medicinally in 
('ochin-China. The flowers of the.se two i»y)ecies, unlike those of 
C. japonica and C. reticulata, are odoriferous. 

t’amellias, though generally grown in the cool greenhouse, are 
hardy in the south of England and the south-west of Scotland and 
Ireland and mild di.stricts in the Eniled Stales. They grow best 
in a riih comyiost of sandy yK*at and loam, and a liberal suy»y>ly of 
water is necessary. 

CAMELOT, the legendary seat of King Arthur's court (see 
.\KTiirKiA.\ Ia-OKNI.)). variously identified with t'aerleon-upon- 
I’sk in Monmouthshire (see Galklkon ), with Queen’s Camel in 
Sonursi'l, with the little town of Canielford in Cornwall and 
with Wini’hesler. 

CAMEO, a term commonly ayi|)lied to engraved work executed 
in relief on hard or yirt'cious stones, as well as to imitations of 
such si one's in glass, called "y>asles,” and on I hi' shells of mol¬ 
luscous animals. 'I'he cameo is llierefore the conx'erse of the in¬ 
taglio (c/.7'.K which consists of an incised or sunk engiaving in 
the same (la.^s of nuilt'rials. (.SVe Gi:m and Gi.ms in .\kt ) 

CAMERA, ill law, is apyilu'fl, in the [ihra.'^e /// (j/nrra, to 
ca.^e.s heard in private, that is, in iliambers. ()riginall\- the term 
wa.- used lor the kaielish judges’ chamber.s in .Serjeants' bin, as 
distinct from their bench in Westmiioier Hall It wa-. atierwards 
ap])lied to the judges’ prixate room behind the court. 

It has been said liy Lord St. Helicrs, J.ord Halcltinc' and J.ord 
Re.iding that, given proper c ire umstanc c's, there is an inherent 
right in all courts to sit in camera, in the cluiiieerv courts this 
has been the practice' in eases alTecliiig wards of court, lunatics, 
f.amily disyiutes, and wluare a yiublic trial wouicl defeat the objeet 
of the' action. 'I’lu' court of appeal has also exc'rc isecl the rigiit to 
.sit in camera in a yi.itc'nl ca.^c' invok ing ;i secret proi ess I iider 
the Matrimonial Causes Act. 1.S57, nullity and jiiclic iai separation 
suits in.ay be- ht'.ird in yirivate, and by the Chilclrc'ii .'\i 1, icj'jS, 
the Deleiiee' ol the' Realm Act, icp.}, the (tltuial Secrc'is .Ait, 
1920. and the- .Adoyition of Children .Ait, ni-’h, the eemrt - are ent- 
ytowc'rc'd to sit ni camera. 

Hut .apart Irom statutory provisions it is doubt I ul wheihet in 
civil or eriminal proecedings the court ^ have j>owei in --il m 
yirivate or to order adults out ot i ourt 

CAMERA, PHOTOGRAPHIC: s a 1 ,,..1 < km 11 

CAMERA LUCIDA, an ojitical instrument invented b\' Dr. 
William Hx'de Wollaston for drawing in pc'rspec ti\cs Clou'iig 
one' eye and looking vertie ally downwards with tlie other tlirough 
a sliyi <»f yilain glass, c.g., a mieroscoije covc'r-gl.iss, hrld i lo.-c' to 
the eye and inclined at an angle of 5" to (he horizon, one can 
see the images of objects in front, formed by rc'lh ition (roni iher 
surf.ice of the glass, and at the same time one- can also see through 
the transyiarent glass. The virtual images of the objeits apyiear 
yiroje'cted on the surface of a sheet of yiajic-r phne ! bene.ith the 
slip of glass, and their outline can be accural civ I raced with a 
jic-ncil. This is the simplest form of the camera Imida The 
image (see hg. 1) is, however, inverted and changed Irom right 
to left and it is not very bright owing to the poor rellecling yjower 
ol unsilvered glass. The brightness of the image is sometimes in¬ 
creased by silveiing the glass; and on removing a small yiortion 
of the silver the observer can sec the image with part of the 
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pupiJ while he set-s the paper through the unsiivered aperture 
with the remaining pari. This form of the instrument is often 
used in c:onjun( iion with the micro.seopc, the mirror beinp at¬ 
tached to the eye-piece and the tube of the microscope being 
placed hc^ri/anilaljy. 

About (he beginning of the igth century Dr. Wollaston invented 
a simple form of the camera lucida which gives bright and erect 
images. A four-sided [)ri.sm of glass is constructed having one 

angle of <jo", the opposite angle___ 

of i.ps', and the two remaining 
angl(*s ea( h of byV'. I'his is n‘p- 

rcsefited in cross-set t ion and in j - -— 1 

position in tig. ’. When lhepu[)il N. ^ o«j»ci 

of th<' eye is held half over the ___ ,_ 

edge of the [)rism a, <Jtie sees the ^ 
image of the objet t with one 
half of th(“ pupil and the paper 

with the other half. 'I'he image is - ^ 

forimd by sunessive total re- 

(lection at the surfaces b r and ^ „ 

a h. in the (irst i)lace an in ^ 

verted image (first image) is \ ^ t 

formed in the face b r, and _2 nd inAcr 

then an image of (his imagi- is . 

formed in a b, and it is the out- 

line of this second image seen ist nagi 

piuK.'lcil (in till' I.IIIXT I hill is Camera lucida, an 

(raced by the pcauil It is de- instrument for use in drawing 

sirable lor two reasons (h;it the in perspective 

image should lie- in the* Jilane of Elo. l.—simple form using thin gless 

the- paper, and this can be sc- . . 

cured by pliicmg a suilarile fens 

between (he object and the prism. If (he image docs not lie in the 
plane of the papc*r, it is impossible to sec- it and the pencil-point 
clearly at the same time. Moreover, any slight movement of the 
head will cause the image to appear to move relatively to the 
paper, and will render it difficult to obtain an accurate drawing. 

before Ihc' apiilication of yihotography, the camera lucida was 
of considc-rable importance to draughtsmen. The advantages 
cliiimed for it were its cheaimess, smallness and ])ortability; that 
there was no appreciiible distortion, iind that its field was much 
larger than that of the camera obscura. It was used largely for 
copying, for reducing or for enlarging existing drawings. It will 
readily be understood, for example, that a copy will be half-.size 
if the distance of the olijeci from the instrument is double the 
distance of (he instrument from the copy. (C. J. J.) 

CAMERA OBSCURA, an ojMical apfiaralus consisting of a 
darkened chamber (for which its name is Ihc Latin rendering) 
into wliich light is admitted through a convex lens fixed in one 
end of the chamber. This lens forms an image of external objects 
onihe other end of the camera (tig. i). The end of the camera 
on which the image is formed, the- screen, may be made of 
translucent i7a{nT or ground glass, in which case the image is 
viewed from out.side the camera, or it may be rin opaque surface. 
th(‘ camcTa Iceing sufticiently large to allow the head and .shoulders, 
or evcai the whole body of (he ob.server to be introduced into the 
chamber, in whic h case the image is viewed from inside the cam¬ 
era. The image formed on the .sc reen is a real or actual image, 
not virtual as in c .nnera lucida (q.v.). Frequently a sloping mir¬ 
ror (tig. 2. a) or c^o" pri.sni (fig. 2, b) is added to the .simple 
opiical syslc*m; but more generally the mirror and Icm.s are toni- 
bined into a single piece of worked glas.s repre.sented in .section 
in tig. 3. Rays from external ohject.s are fir.st, refracted at the 
convex surface a b. then totally reflected at (he plane surface a c, 
and finally refracted at the surface b c so as to form an image 
on the sheet of paper d r. 'I'hc curved surface takes the place 
of the lens in tig, 2, a. and the plane surface performs the 
function of the mirror. I'he prism a b c is fixed at the top 
of a small tent furni.shed with opaque curtains so as to prevent 
the dilfused daylight from overpowering the image on the paper, 
and in the darkened tent the images of external objects are seen 
very distinctly. 


Other modifications of the optical sy.stem have been made {see 
pHOTooRAriiY). The camera obscura has come into u.se with sub¬ 
marine ve.s.sels, the pieriscope (q.v.) being .simiily a camera ob¬ 
scura under a new name. The camera obscura was extensively 

used in .sketching from nature_ 

before the introduction of pho- p- 1 

t ography. \ 

History .—^The inventor of \ 

this instrument is unknown, and \ / 

the exai t date of its invention is I / 

likewise unknown. Perhaps a \ / 

crude form of it was known to \ / 

the ancient (Ireeks, but there is \ / 

no material evidence to substari- w 

(iate such a point of view. Eu- -- " -’■rA 

clid’s Optics, made available in II A I \ \ 
a French tr.'inslation by I’aul Vi'r / / \ 1 \ \ 

Eecke in ly.pS, contains no men- / / \ 1 \ \ 

(ion of (his instrument nor any / / \ 1 \ \ 

statement w'hich would dejiend ( / \ 1 \ \ 

upon a knowledge of it. But in / / \ 1 \ \ 

the book known as iVristotle’s f / \ 1 \ \ 

l^roblems ('sect, xv, cap, 5), we / / \ 1 \ \ 

find the jiroblem of the image of / 
the sun passing through a qiuuiri- ' 1 -- 

lateral aperture yet ulw'avs api---——- 

pearing round. Aristotle has 1 .-diagram illustrating 

further noted that the kinaled 

image of the eclip.scd .sun pirojected in the samt' way through the 
interstices of foliage or latticework. 

The fir.st dear description of the camera obscura occurs in the 
great optical treati.se of the Islamic scientist Alhazen (q.v.), who 
died at Cairo, Egypt, in a.d. IO,^S. His Opticae Thesaurus (Hook 
of (Jptics) was rendered into Latin .some time during (ht* T2th or 
early part of the 13th centurx- by an unknown translator. A Latin 
translation was publi.shed, together with Vilello’s Optics, by F. 
Risner in 1572. In this parinted version (capa. v, Iheor. 2()) there 

- is an account of the camera ob- 

. . scura. A description is given of 

how several candles may be ar- 
— ranged opposite the opening of 

y/_ _ the chamber, and how if one of 

^ T the candles is shaded off onh' the 

<C 3 S!-:p image of that candle is seen to 

\ / \ vanish. If the shade is removed, 

\ / \ then the iniAage reappiears. Other 

\ / \ observations with this instrument 

\ \ are recorded. This description is 

\ \ present not only in (he pirinted 

\ \ version but also in one of the 

\ \ oldest known Latin manuscripts 

\ \ of the book, of the 13111 century, 

\ \ in the possession of Trinity col- 

^ V ^ lege. Cambridge university, Eng- 

-5cb««n -sewfN- land. Hence the claim to discov- 

Fic. 2 —CAMERA OBSCURA WITH fry of thosc who lived in the lat- 
.NCLINED MIRROR OR PRISM 

early Renaissance cannot he substantiated. Alhazen himself de¬ 
clares that he himself did not make the discovery of it (FJ nos 
non invcninius ita), so (hat we are certain (hat the discovery was 
made prior to 1038. although it remains problematical as to 
whether or not the instrument was known to the Greeks, 

The next writer to discuss the camera obscura is Vitello, a 
Polish phvsicist and p>hilosop-)her who was born about a.d. 1230. 
His main work is a treatise on optics or pTerspaective, composed 
between 1270 and 1278. This work is based almost entirely up>on 
the treatise of Alhazen, who.se materials he pre.sents in a more 
logical form: its original materials are primarily in the field of 
the {psychology of vision. He shows (II. prop. 39) that rays 
emanating from any kind of light or reproducing luminous images 
proceed in straight lines, and he also explains the rounding of 
light passing through angular apertures, evidencing familiarity 
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with the camera obscura. 

Contemporary with Vitello are two English writers who dis¬ 
cussed the camera obscura. Roger Bacon and John Pcckham, arch¬ 
bishop of Canterbury. Roger Bacon, bom about a.d. 1214, a 
Franciscan scientist and philosopher, was particularly interested 
in the subject of optics, to which a major part of his writings is 
devoted. He not only described the camera obscura in liis writ¬ 
ings on perspective, but indicated a combination later used by 
both Girolamo Cardan and Giovanni Battista della Porta, who 
claimed it as their own invention. This combination of the cam¬ 
era ob.scura and specula was devised so that one could have an 
image within a darkened room of objects on the street below the 
window. His Perspertivo, published in Frankfurt, Germany, in 
1614, was well-known in Italy in the time of Porta and Cardan. 

Pierre M. Duhem has shown {Syst^me du inonde, 1915, vol. 3. 
p. 505) that Bacon also noticed that the image of the sun was 
round no matter what shape? the aperture, that the image ob¬ 
tained by means of the camera obscura is always reversed, and 
that he recommended the use of the camera obscura for the ob¬ 
servation of solar ccliiises. 

Bacon's writings on oi)tics derive to a large degree from those 
of Alhazen and Vitello. which influenced him greatly. Similarly, 
Bacon himself influenced Pcckham, as well as William of Saint 
Cloud, both of whom wrote on the camera obscura. Peckham, in 
his Pcrspcctiva Comviiinis (1279, Pt. I, prop. 5), de.scribes the 
camera obscura, noting its applical)ilily to eclipse observations, 
but adds nothing to what had already been known to Bacon. 
William of Saint Cloud (Guilelmus de Sancto Clodoaldo), W'ho 
flourished in Paris, h'raiuc. about a.d. 1292-1296, observed the 
.sun b>’ mean.s of a camera ob.scura in 1285. 

in the following century a description of the camera obscura 
was written by Levi ben Gerson, who died in a.d. 1344, in a book 
of his in Hebrew and translated into l.atin in 1342 by Peter of 
Alexandria under the title l)i Shiibus, Chordis rt Arcuhis. Hence, 
prior to the time of two for whom the iriNcnlion of this instru¬ 
ment is most often claiimrl (i.r., Leonardo da Vinci and G. H. 
della Porta) there were at least six known w'riters who had written 
descriptions of it, and who had done so 
[irior to A.D. 1400. 

The name of the famous {lainter and 
architect Leone Battista Alberti is u.sually 
ass()ciat(‘d with the development of the 
camera obscura. Vet Major General J 
Waterhouse (Photographic Journal, May 
31, 1901 j and Georges Potonniee {IJistoirc 
dc la dccouvertc dc la photographic, 1925 » 
both agree that the instrument invented 
by Alberti in 1437 was not a camera 
obscura at all, but probably was w'hat the 
19th century designated a [lanorama or 
diorama, a kind of show box. Alberti did 
not mention the use of the camera ob.scura 
for aiding in perspective drawing. 

Leonardo da Vinci, some time before 
1519, made' accurate draw'ings of the cam¬ 
era obscura and .seems to have, fully under¬ 
stood the phenomena associated w'ith its 
u.se. The.se, however, he did not publish. 

The first published account of this instru¬ 
ment occurs in a translation of the Archi¬ 
tecture of Vitruvius with commentarj^ by Cesare Caesariano, pub¬ 
lished at Como, Italy, in 1521, wherein is described the camera 
obscura used by a Benedictine monk. Dorn Papnutio or Panuce. 

About the same time Francesco Maurolico, or Maurolycus, the 
eminent mathematician of Messina, Italy, in his Theoretnata de 
Luvtmc et Umbra, written in 1321, fully investigated the optical 
problems connected with vision and the passage of rays of light 
through small afiertures with and without lenses, and made great 
advances in this direction over his predecessors. He was the first 
correctly to solve Aristotle’s problem, stated above, and to apply 
it practically to solar observations in a darkened room (Cosmo- 
graphia, 1535'. hmasmus Reinhold has described the method in 
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his edition of G. Purbach's Theoricae Nova(' Planetanm (1542), 
and probably got it from Maurolycus. He sa>s it can also be ap¬ 
plied to terrestrial objects, though he only u.sed it for the sun. His 
pupil, Rainer Genima-Frisius. used it for the ofi.servation of the 
solar eclipse of Jan. 1544 at Louvain, and fully described the 
methods he adopted for making measurements and drawings of 
the eclipsed sun in his De Radio Astronomico et Geomctrico 
(1545). He .says they can be used for oh.servalion of the moon 
and .stars and also for longitudes. The same arrangement wa.s used 
by Coix;rnicus, Tycho Brahe, by M. Moe.stlin and hi^ pupil johann 
Kepler—the latter applying it in 1607 to the observation of a 
tran.sit of Mercury—also by Johann Fabricius, in 1611, for the 
first observations of .sunspots. It is interesting to note thi.s early 
employment of the camera obscura in the field of astronomical 
re.searcli, in which its most recent achievements have been of such 
pre-eminent value. Girolamo Cardan, in hhDe Suhtditute. (1550), 
describes a siinj)le camera obscura with the addition of a mirror 
in the window', that he might see in the darkened room an image 
of what was going on outside. In this he had been anticipated by 
Roger Bacon. 

We now come to Giovanni Battista della Porta, whose account 
of the camera obscura in the first edition of the Magia Noturali^s, 
in four books (15.^8, lib. iv, caf). 2), is very similar to Caesariano’s 
—a darkened room, a pyramidal aperture tow'ard the sun. and a 
whitened wall or W'hite paper screens, but no lens. He discloses 
as a great secret the use of a conca\’e speculum in front of the 
aperture, to collect the ra>s jKissing through it. when the images 
would be seen reversed, but by prolonging them beyond the Ceiilri* 
they would be .seen larger .ind unn-ver.sed, This is much the 
.same* as ( ardan’s method published eight x'ears earlier, but though 
!nor(‘ detailed is not very clear. He then notes the application 
to portraiture and to ])ainling by hiving colours on the projected 
images. Nothing is said about the use of a hms or of solar obser¬ 
vations. The second edition, in whii h he in the same words dis- 
flose,« the use of a convex lens in Ihc' aperture as a secret he h.id 
intended to keep, was not inililished till 1589, 31 >'c!ars after the 
first. In this inierv.al the* use of the lens W'tis discovi'red aiu! 
dearly described Ity Daniello Barbaro, a Venetian noble, jiatriaicli 
of A()uilfia. in his work La Pratua della perspelliva (p ki.’i, 
pultlishcd in 1398, or 21 years lieiore Porta’s mention ol il, 'The 
lens used by Barb.aro wais an ordinary convex or old man s s])e( 
tacle glass; concave', he sa\s. will not do. He shows how the jiaper 
must be moved till it is hrcuight into the focus of the hns, lln' 
u.se of ;i diaphragm to make the image' dearer, and also the ap¬ 
plication of the method for drawing in true iierspec live. 'I'lial 
Barbaro was really the first to apply the lens to the cameia 
obscura is supported by Marius Iteltinus in his Apmi-io (ib.fSi, 
and by K.ispar Schott in his Magin Universalis (1657). the 
lormer taunting Porta with the aiipropriation. 

In an Italian translation of Kudid's Optica, with comment arc . 
Eguaeiu Danii (1573), after discussing the ehc'Cls ol pi. me <011- 
vc'.Y and concave reflectors, fully describes the- method o) shoeing 
reversed images i.)assing tlirough an aperture' in a clarkencd loom, 
and shows how. liy jiladng a mirror hehind the apertuie, unre- 
versf'cl images might be obtained, both effect'- being illmtraied 
by diagrams. F. Risner, who died in j 5S0, also in bis ()pl/<ac 
(i9o9) very clearly exjflained the reversal of the images of ihc 
simple camera obscura. He notes the convt'iiic'me of the method 
lor solar observations and its previous use bc’ some of tlw C)b- 
,servers .ilrcady mentioned, as well as its advantages lor rasil\- and 
accurately rojeying on an enlarged or rc'duic'd scale, esiiccially for 
(horographical or topographical documents. This i- prob.ilil;.’ the 
first notice of the application of the camera to (;irl((grapli> and 
the reproduction of dnnviiig.s. which is one of its |niiicii>al use's at 
the jiresent time. In the Diversarum Spet ulatiomor Matlienuil- 
icarum et Physiraruin (1583). by the Venetian (boNanni Battista 
Benedetti, there is a letter in which he discusses the simple camera 
ih.S(ura and mentions the impro\em('nt someone had made in it 
hv the u.se of a double convex lens in the afx rlure; lu' also says 
liiaf the images could be made erect by reflet (ion from any jilane 
mirror. 

I'hus the Use of (he camera and of the lens with it was well 




66o CAMERARIUS 


known before Porta published his second edition of the Mukm 
Natiiralis in 1589. In this the description of the camera obscura 
is in lil). xvii. cap. 6. ITie use of the convex lens, which is j^iven 
as a great secret, in jjlace of the loncace speculum of the first 
edition, is not so < l(.-arl\' described as by liarbaro; the addition 
of the concave .s{iecu!uiTi is propo.sed for making the images larger 
and clearer, and also for making them erect, but no details are 
given. Me describes some entertaining peep-sliow arrangements, 
po.ssibly similar to Alberti’s, and indicates how the dark chamber 
with a concave sfieculum can be used for observing erli[)ses. There 
is no mention whatever of a jiortable box or con.struction bevond 
(he darkened room, nor is there in his later work. Dr Rrjractionc 
Oplirrs Pnrtr (15'yO, in which he- di^cusst's the analogx- between 
\ision and the simple dark room with an aperture-, but iniorrectly. 
Though Porta’s merits were umioubtc-dlv great, he did not invent 
or improve the c.imera obscura. His only novelty was the use 
of it as a [leep-sltow; his desc riptimis of it are vague, but being 
published in a book of gener.il rc-ference, which became* popular, 
he acquired credit for (he* invention. 

I’he first to (;ike up the camc'ra obscura after Porta was Joliann 
Kepler, who usc'cl it in (lie old wa>' lor solar observations in lOoo. 
and in his Ad VitrlHo)inn ParaUpomma c rhoq 1 discusses the earl\- 
jiroblerns of the passage's of light through small apc*r(uri‘S, and 
tile rationale' of the singile dark chamber. He* was the* lirsi to 
describe an instrument titled with a sight and paper screen for 
observing the diameters of the sun and moon in a dark room 
In his later book, Dioptrirr ( ihi 1 ), he fully discusses refraction 
and the use of Ic'iises, showing the- action of (he double conve.x 
lens in the camera obscura, with the principle's which rc'gulate 
its use and the* reason for the reversal of the image. He also 
denionstrate's how enlargc'd images c an be product'd and jirojected 
on jtaper by using a coneaxe lens at a suitable distance behind 
the' (onvc'x. as in modern tc'lc'iihotographic It'ti.ses. He was the 
tirst to use the* term (amrra ohsmru, and in a lc'ttc*r from Sir H. 
Wotlon written to Lord bacon in iti.'o we learn that Kepler had 
made* himself a portable* dark tent titled with a tt*lc'scope lens 
and used for skeic hing landscaia's. l urthc'r, he extendc'd the* work 
of Maurolycus, and dc'inoiistratc'd the c'xact analogx- between the 
exe and the* camc'ca and I he arrangc'uient bx- wliic h an inx'ertc'd 
image is produced on the retina. 

In itio'i the- Ic'Ic'scope canu* into use. and tin* danger of observ¬ 
ing the' sun xvith it xxas soon discctxc'rc'd, In itii 1 Johann I'abricius 
publislu'd his cibserx at ions of sunspots and describc's how he 
and his falhc-r fell back upon the' old mc'thod of jirojecting the 
sun s image in a darkc'ued room, linding that the>- could observe- 
the spots just as wc-ll as xxith the- telescope*. Theyx- do not se-em to 
have- used a lens, or thought of using the* tc-lc'sccipe- for proje*eting 
an e-tilarged image- on Ke-ph-r's principle'. This was done in i(>ie 
by ('hristoph Seheinc-r. vxho fullx dc-scribed his mc-thod of solar 
obsc-ix ation in the- Rosa I'rsifid t 10,^0). eiemonstrating ve-rx’ 
c learly and prac tic allx’ (he- aelxantages and clisadx antages of using 
the camera, without a lens, with a single- eonxe-x le-ns, and with a 
tc'le-scopic coinbin.ition of conxe-x objec t-glass and concave* enlarg¬ 
ing le-ns, the- last arrangement living mounte-el with an adjustable 
screen or tabh-t on an eciuatorial st.ind. Most of the earlie-r astro¬ 
nomical xvork xv.is done- in a darkened room, but lu-re we first find 
the* dark chambe-r construe te-el of wooden rods eovc'red xvith cloth 
or jiape-r, and used se-paralely to scrc-en the- observing table-t. 

Various writc*rs on optics in the- 17th ce-nturx' discusse-cl the 
principk* of the simiile dark chamber alone* and with single or 
compound h-nsc's, among t!ie-m Jean Tarele {Lrs .l.c/re.v e/c Porhon, 
ib.’.O", Descartes, the pupil of Ke-ple-r {Dioptriqur, iti^^y); 
betlinus (Apinria, A. Kirchc-r (.Ir.v May.na Liuis rt 

Vmhrar, 164O); J Hexelius (Srlrtioynifdnu. 1(147); Schott 
{Mnyia lAiivrrsdli'i Nnturur cl Arli.s, 1(174 ): C. F, M. Deschales 
{i'ursus, sen Mnndns Xlathcmalicns, 1674); Z. Trabcr (Xrrvus 
Opticus, 1(175) : hut their accounts are generally more interesting 
theoretically than as recording progress in the practical use and 
dexelopment of the instrument 

The camera obscura is mentioned in Francis bacon's Dr Anf’- 
mentis S( ientiarum, where it is noted that pr<ijeclc-d images show 
better on a white scre-e-n than on a black one*. Sir 11. Wotton’s let¬ 


ter of 1620 was published in 1651 (Reliquiae Wottonianac, p. 141), 
and in 1658 a description of Kepler’s portable tent camera for 
sketching, taken from it. was published in a work called Graphicc, 
or the Most Excellent Art of Painting, but no mention is made of 
Kepler. In \V. Oughtred’s English edition (1633) of the Recrea¬ 
tions mathematiqnes (1627) of Jean Leurechon (“Henry van 
Elteii”) there is a quaint description, xvith figures, of the simple 
dark chamber with aperture*, and also of a sort of tent with a lens 
in it and the projection on an inner xx-all of the face of a man 
standing outside. The English translation of Porta s Natural 
Magick was jiublished in 1658. 

Robert Boyle seems to have been the first to construct a box 
camera with lens for x-iewing landscapes. It is mentionc'd in his 
e.ssay On the Systematic or Cosmical Qualities of Things (ch. vi), 
written about 1670, as h.ixing been made several x'ears before and 
later imitated and imjiroxed. It could be exteruh-d or shortc-m-d 
like a telescope. At one end of it paper was stretched, and at the 
other a conv('X lens xxas fitted in a hole, the image being vic-wi-d 
through an ape-rture at the- loij ot the box. Robert Hooke, xvho 
was some tlmt- Boyl(*’s assist.ant, described (Phil. Trims., ibtiS. 3. 
p. 741 ) a camera lucida on the jiriiuiplt- of the magic lantern, in 
which the im.iges of illuminalc-d and inxertt-d objects wc-rt- jiro- 
jc'cled on any dc-sired scrile bx- im-ans of a broad conve-x lens 
througli an aperture into a room where Ihex- xx-;'ri- xic-wed bx- 1 he- 
spe-ctators. If the objects could not be inx-c-rted another Ic-ns w,is 
usc-d for erecting the images. From Hooke’s P(>st}ui»ious 
(170D. p. i-'’7. we find that in one- of the (.’utlerian h-ctures on 
light dc-lix'c-rc-d in ih.So, he- illustrated (lu- phe-nonu-na of x’ision b\- 
a darkc-ned room, or pers[)eciixe box. of a ])('culiar i.iattern, the- 
b.'ick part, with a concave xxhitc- scn-c-n at the end of it, lu-ing 
(xlindrical and capable- of being moxc-d in and out. while the- fore 
part xvas conical, a double convex lens being tixed in a hole in 
front. The image was viexvc-d through a large- hole- in (he side. It 
xxas betxvc-en 4 ff. and 5 It. long. 

Johann Zahn, in his Genius Artificialis Telcdioptricus (1685- 
108(1), desc ribed and figured txvo forms of portable- box cameras 
xvith lenses. One xvas a wooden box with a projecting tube in 
which a cornliination of a coiuavi- xxith a conxt’x lens xvas fitted, 
for throwing an enlargc-cl image uj)on the* focusing screc-n. which in 
its jn-oportions and application is xc'rx- similar to our mode-rn tele¬ 
photographic objc'c Iivc-s. The image- xxas first tliroxxn u[ion an in- 
clinc'd mirror and then retle-ctc-d upward to a jiapc-r scrc-c-n on the 
(op of the box. In an earlier form the image is throxvn upon a 
vc-rtical thin paper screen and viewed through a hole in (he back 
of (he c amera. 

Most of (he- xvritc'i'.s alrc-;uly noticed xvorkec] out the prohlc-ins ton- 
necti-e! xvith the- projection of images in the canier;i ohseura more In 
actual iirac'tice than l>y calculation, hut Willitini Molx tieux, of Huln 
lin, Irel.inc), seems to leave been the fnst tc> lre;i} (tieni m.-itliemalicallx- 
in his Diitptricd S’ova (lOij?). wfiic h vxa< afso the- lif'-t xvork in English 
on the subject. and is otherwise an interesting bciok. He has lullx 
(liscussc'd the optical theory of the dark chamlici, xvith and without 
a lens, and its analogy to tlie eye. He does not, hoxxex'er, nu-ntion 

llic- c.imera oliscura as an instrument in use, hut in John Harris's 

t.(\i(On Tcchnuiim (1704), xx e find that the camer.i ohseura xvith the 
arrangiment called ttie "scioptrie hall,’’ and known as st ioptricky 
xx.is on .sale in London, England, and after this mu.st have been in 
common u.se as a sketching instrument or as a .show. 

Sir Isaac Nc'xvton, in Ids Optirks (1704), explains the principle of 
the camera otrsiiira xxith single ronxex lens and its analogy with 

\ i-ion m illustration of his .seventh axiom, xxhu h apt lx emliodics the 
coneet solution ol .‘\ri-totle's old tucildem. He also maele great ust- 
ol the sinijile dark cli.imlHT lor hi.'' iipliial ex[n'riments xvith i)ri,sms, 
ett. Jo-.epti Priestley (i77e) inenlions the a|)plieation of the solar 
mi( ro''< hotli to die small ami portable and du- large camera 

ohsiura Manx patlirns of these two lorms for sketching and for 
viewing suirounding scenes are descrihed in W. J. (iravesande's Essai 
de prrspeetivc (1711), Rohert Smith’s Camplcat 8v,\/cm of Optics 
(17.XS), Joseph Harris’s Treatise on Optics (1775), Cliarles TIutton’s 
Philosophical and Malhematical Dictionary, and other books on 
optics and physics of that period. The camera ohseura was tirst 
applied to photography (q.v ) probably about i7cgj. by Thomas 
Wedgwood. His experiments wdth Sir Humphry Davy in endeavour¬ 
ing to fix the images of natural objects as .seen in the camera xxere 
published in 1X02. (1 R C ) 

CAMERARIUS, JOACHIM (1500-7574). nerman cla.s- 
.sical scholar, was born at Bamberg on April 12. t 500. In 15.^0 
he was sent a.s deputy for Nuremberg to the diet of .Augsburg, 
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uhcre he hcliK'd Melanchthon in drawing up the Confession of 
Augsburg, hive years later he was commissioned by Duke 
Ulrich of Wiirttemberg to reorganize the university of Tubingen; 
and in 1541 he rendered a similar service at Leipzig, where he 
died on April 17, 1574. He played an important part in the 
Reformation movement, and his advice was sought by leading 
men. In I5;5 he corresponded with Francis I. as to tbe possibility 
of a reconciliation between the Catholic and Protestant creeds; 
and in 1568 Maximilian II. sent for him to Vienna to consult 
him on the same subject. He translated into Latin Herodotus, 
Demosthenes, Xenophon, Homer, 'Fheocritus, Sophocles, Lucian, 
Theodorctus, Nicephorus, and other Greek writers. He published 
upwards of 150 works, including a Catalogue of the Bishops of 
the Principal Secs; Greek Epistles; Accounts of his Journeys, in 
Latin verse; a commentary on Plautus; a treatise on Numis¬ 
matics; Euclid in Latin; and the Lives of Ileliiis Eobanus Hessus, 
George of Anhalt, and Philip Melanchthon. His Epistolae 
Pamilinres (publi.shed after his death) arc a valuable contri¬ 
bution to the history of his time. 

Srr article ])y A. Ilorawitz in Allgrmehir drutsche Biographic ; C. 
Ibirsian, Die Gcschithlc dcr klassischrn Philologic in Dcutichland 
(iSS.U ; J. E. Sandys, //b/. Class. Schol. (cd. 1908), ii. 206. 

CAMERARIUS, RUDOLF JAKOB (1665-17-^), Ger¬ 
man botanist and physician, was born in Tiibingcn on Feb. 12, 
1665, and died there on Sept. li, 37:1. He became ]>rofessor of 
mcdicini' and director of the botanical gardens at Tubingen in 
J6S7. He is chiefly known for his inve.stigati()n.s on the repro- 
ducti\'e organs of j)lnnts {/)e sevu plantarum epistola, 1694). 

CAMERINO fane. Camcrinum ci city and episcopal .see 
( since' A.D. 465. if not earlier; I'reia is now combitied with it ) of the 
Man lies, Italy, in the ]irovince of Macerata. 6 mi. S. of the rail¬ 
way station of Caslelraimondo (to which there is an electric 
tramway) which is ^4 mi. W. of Macerata; 2.14S ft. above .sea- 
h'vel. Pop. fio.d)) 4.-^9 (Ijown); ia.012 fcommune). The 

catlu'dral is modern, (he older building ha\'ing fallen in 1799; the 
chur( h of S. Venan/.o suffered similarl}’, but ju'eserves a jwn tal of 
the 15th century. The citadel dates from 3502. There is a small 
unic('rsi(_\' (about 500 students). Camerino occuines the site of 
tlie ancient Gainerinum. the inhabitants of w’hich (Carnertes 
i'nihri) lu'camc allies of the Romans in 310 B.C. 

CAMERON, DONALD: sec Caatukon of LoniiFL. 
CAMERON, IRVING REWARD (185^-1933), Canadian 
surgeon, son of Sir Matthew Crooks Cameron, one-time Chief 
Justice of the Common Pleas, was born in Toronto on July 17, 
1855. lie was educated at Cp[)er (Amada college and the Univer¬ 
sity of Toronto of which he was Emeritus professor of Surgery. 
He founded and edited the Canadian Journal of Medual Sciences', 
and was formerly president of the Catuidian Medical Association. 
He held honorary fellowships of the Royal (’oilege of Surgeons 
(Edinburgh, Irc'land and England) and was an honorary LL.D. of 
Edinburgh univer.sitv. 

CAMERON, JOHN (c. i5 7()-i 625), Scottish theologian, 
born at (JIasgow about 1579, received his early education in 
his native city. After having taught Greek in the university for 
T2 months, he went to France, where he lectured at Hordcaux and 
Sedan, lie then travelled in Germany and Switzerland with the 
sons of Calignon, chancellor of Navarre, and in 1618. waas ap¬ 
pointed i)rofe.ssor of divinity at, Saumur, the })rincii)al seminary of 
the French iTutcstants. 

In 1620 the civil (roubles in France drove Cameron to England, 
In 1622 the king apjiointed him principal of the Univcr.sify of 
Glasgow in the room of Robert Boyd. Cameron w\as prepan'd to 
accept Episcopacy, and was cordiall}' disliked for his adherence 
to the doctrine of passive obedience. He resigned his office in less 
than a year. 

He returned to France, and there again made many enemies by 
his doctrine of jiassivc obedience. He was stabbed in the street at 
Montauban in 1625, and died of the wound. His collected works, 
which were written some in French, some in Latin, W'ere collected 
(in Latin) and published at Geneva in i()42, with a memoir by 
Cappel. 

Cameron ha.s a distinct place in the development of Calvinistic 


theology. He and his followers maintained that the will of man 
is determined by the practical judgment of the mind; that (he 
cause of men’s doing good or evil proceeds from the knowledge 
which God infuses into them; and that God docs not move the 
w'ill physically, but only morally, by virtue of its dependence on 
the judgment of the mind. This peculiar doctrine of grace and 
free-will was adopted by Amyraut, Cappel, Bochart, Daillc and 
others of the more learned among the Reformed ministers, who 
dissented from Calvin’s. The Camcronites (not to be confused 
with the Scottish sect called Cameronians) are moderate Calvin¬ 
ists, and approach to the opinion of the Arminians. They are also 
called Universalists, as holding the universal reference of Christ 's 
death; and sometimes Amvraldists. 

CAMERON, RICHARD (1648? -i 98 o), founder of a Scot¬ 
tish religious sect of Cameronians, which formed the nucleus of 
the regiment of this name in the Briti.sh army, was born at Falk¬ 
land, Fife. He was the schoolma.ster of his native village and then 
chaplain and tutor in the house of a Sir W. Scott of Harden. He 
was licensed as a field-preacher, and moved great crowds by his 
eloquence. With many others he sought refuge for a time in Hol¬ 
land, returning in 1080. He gathered together a small hand of 
recalcitrants, among them David Cargill and Thomas Douglas, 
who issued the Sanquhar Declaration, calling for war against 
Charles 11 . and the cxdu,sion of James, duke of York from the 
succession. A price was placed on the heads of Cameron and his 
chief supporters. On July 22, r68o, Camertm was slain in a 
skirmish at the Aird’s, or Airs, Mo.ss, fighting bravady at (he head 
of the few troops which he had been able to col!('ct. His prayer 
before going into battle became a (raflition—“Lord .spare the 
green and take the ripe.” After the accession of William III. (he 
survivors were amnestied, and the Cameronian regiment was 
formed from them. 

See Ilcrzog-Ilauck, Realetiryklvpiidir (1807), s.%'. “Canieroniaiu'r”; 
Herkless, Richard Cameron (1897). 

CAMERON, SIMON ( 1799-18S9), American polilieian, w.es 
born in Lancaster county. Fa., on March 8. 1799. L(‘f( an orithan 
it the age of nine, he early entered journalism, anti, in b.inkiiig 
and railway enterprises, aecumiilated a consitlerablc fortune. He 
became influential in Pennsylvania politics, and in 183c;-49 served 
in (he F’.S. Senate, being elected by a combination of Denioiratir, 
Whig and ‘‘American" volt's. In 1854 he betame a leader of tht' 
“Pcttple's l‘;trty,’’ as the Rcitubliean P.irly wa.s at fir.st tailed in 
I’enn.sylvania. In 1857 he wa.s eleelt'd to I hi' l.bS. Senate a^ a, 
Republit an. His prominence as a caiitlitJaft' for (lit' ]);esidni! i.il 
noniinatittn in the Rc'itubliean national convent ittn t)f 1800 led to 
his being .selectt'd by J’resitJt'nt Lintoln .'is secretary t)f v.ir, iii.. 
atlministration of this olTiee at a critital tinu' was marked by hi.s 
accustomed energy, but unfortunately alst) by ])artia!iiy ui thi' 
letting of Government contrails, whith brought about hi^ n ^ie.na- 
lion at Lint uln's request in Jtm. 1862 anti his suf (si fiueiit n ii.vire 
by the llou.se of Repre.scntatives. He tigain st'rved in tlie yi ii.iie 
from i 8()7 until 1877, when he resigned to inakt' room for his ,s"n. 
whose election he dictalt'd. C'amerttn was one uf the able ( poliii- 
cal organizers the LF.S.A. has t'ver knttwn, anti liis Jong iindi jaCt d 
control ol Pennsylvania ])olitics wa.s one of the mo-i sinking 
examples of “ho.ss rule.” in Anu'rit tm histttry. The tlt lini: iwu of an 
honest politician as “one who when he is bought will sla>- iKiiighl ’ 
has been attributed to him. He dit'tj on Junti 26, j SSiy 

His son James Donald Ca.mehon (1833-7918; vas ])«.rn at 
Miflilletown, Pa., on May 14, 1833, gratluated at I'liiKcton 
in 1852, and became actively interestetJ in his fatlier'^ Innki'ig 
and railway cntcrpri.ses. d'rained in the poJilital .sthool of his 
father, he developed into an astute {tolitii ian. From June 1879 to 
March 1S77 he was .secretary of war in Presitlent Grant s t aliini't. 
In the Republican national convention of 1876 he took an influen¬ 
tial part in preventing the nomination of James G. Blaine, and 
later was one of those who directed the piolicy of tlit Kt'])ublit ans 
in the struggle for the presidency hetwet'n Tilden ami Hayes. 
From 1S77 until 1897 he was a membt'r of (he C S St'iiate. He 
died on Aug. 30, 1918. 

CAMERON, VERNEY LOVETT /is-t 1-1893 ), British 
traveller in central Africa, was born at Radipole, near Weymouth, 
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Dorsetshire, on July t, 1844. He entered the navy in 1857, served 
in the Abyssinian (ampaiKn of 1868, and was employed for a con¬ 
siderable time in the suppression of the East African slave trade. 
He was selectcd to command an expedition sent by the Royal 
Geographical Society in 1873, to succour Dr. Livingstone and to 
make independent explorations. Not long after the exi^edition 
left Zanzibar, Livingstone’s servants were met bearing the dead 
body of their master. Cameron's two European companions 
turned back, but he continued his march and reached lljiji, on 
Lake Tanganyika, in Feb. 1874, where he found and sent to Eng¬ 
land Livingstone’s papers, (."ameron spent some time determining 
the true form of the south part of the Jake, and .solved the question 
of its outlet by the disc ()\'('ry of the l>ukuga river. From Tangan¬ 
yika he struck westward to Nyangwe, the Arab town on the 
Lualaba f)reviously visited by Livingstone. 1 ‘his river Cameron 
rightly believed to be the main stream of the Congo, and could 
not itrocure canoes to follow it down, owing to his refusal to 
countenaiue slavery. }le iherefort; turned south-west. After 
tracing the Congo-Zarnbezi watcrshtal for hundreds of miles he 
reached Hihe and finally arrivtai at the coast on Nov. 28, 1875, 
being the first European to cross ecjuatorial Africa from sea to 
.sea. Hi.s book Across Africa f 1877) confain.s valuable suggestions 
for the opening uj) of the continent, iru luding the utilization of the 
great lakes as a ‘T'ape to Cairo” conntalion. In recognition of hi.s 
work he w'as iiromoled to the rank ol commander, made a C.K., 
and received the gold medal of the Geographical Society. Cam¬ 
eron visited the Euiihrates valley in j878-i87q, and accompanied 
Sir k. G. IlLiilon in his West Afriian journey of 1882, and was 
joint author w'ifh burton ol To the Hold Coast for Gold (1883). 
He was killed, near Leighton buzzard (Ledford) by a fall from 
horseback on March 24, iS()4. 

A Miinmarv of Canierort’s grt.it journey, from his own pen, appears 
in Dr, Robert Brown’s The .Story of Afina, vol. 11. pp. 200~279 

CAMERON OF LOCHIEL, SIR EWEN fif>.c>-T 7 ro), 

Scottish highland c hiettain, passed pari of his youth with the mar- 
que-ss of Argyll at Invetary, Ic-aving his guardian alioul iC)47 to 
succeed his grandfatlic.-r as chict of the clan (’amerori. Jn 1653 
Lochiel joined the earl ol Glencairn in hi.s ri.sing oti behalf of 
C'harles 11 . In July i()8() he was with \’iscount Dundee at Kiilie- 
crankie. He was too old to share jiersonally in the Jacobite rising 
of 1715, but his sym|)alhies ware with the' Stuarts, and his son 
led the (’arnerons at Sheriflmuir. Imchiel, who died in Feb. 1710, 
is called by Macaulay the- “Clysses of the Highlands.” He is said 
to ha\'e killcal the last, wolf in Scotland. An incident showing his 
strength and ferocity in .single combat is u.scal by Sir Walter Scott 
in 'The Ladv of the Lake (canto v,). Lochiel's son and succe.s.sor, 
John, who was attainted for sharing in the rebellion of 1715, died 
in I'landers in 1748. John's son Donald, sometimes called "gentle 
Lochiel,” was wounded at Culloden. and escaped to France, dying 
in the- same year as his father. The 7c)th regiment, or Cameron 
.Highlanders, was raised from among the members of the clan in 
1703 by Sir Alan (.'ameron (1753-1828). 

Memoirs of Sir liivcn Cameron of Lochiel (Bannatyne Club, 

1842). 

CAMERON, n city in the cotton region of cimlral Texas, 
C S.A., c»n federal highways 77 ami i<)o; served by the Santa Fe 
and the Southern I'acific railways; the county seat of Milam 
county. Pop. in i<)3o, 4,565; in 11)40. 5,040. It is on the edge of 
an oil held, and h;is an oil refinery, cotton gins and comjiresscs, 
cotton.seod-oi! mills and other manufatturing industries. 

CAMERONIANS, the name gixc’n to that section of the 
Scottish Co\('naiilers ((/:.) who followed Richard (.'anieron 
G] V ). and were de\oled to (he covenanting faith and (he main¬ 
tenance of the J’leshcterian form of public worship. RiMusiug to 
lake the oaths of allegiance to an ‘'uncovenanted” ruler, or to 
exercisi' any civil function, thc-y passed thrcnigh a period of trial 
and found some dilluulty in maintaining a regular ministry: but 
in i7o() (hey were reinforced by some converts from the est ib- 
li.shed church, and in 1743 their fir.st pre.sbytery was con.stituled 
at braehc'ad. w'hen they look the otTicial title of Reformed Pre.s- 
bylerians. In 1863 the Carneronians, or Reformed Presbyterians, 
decided to inllict no penalties U[K)n those members who had taken 


the oaths, or had exercised civil functions, and consequently a 
few congregations seceded. In 1876 the general body of the 
Reformed Presbyterians united with the Free Church of Scot¬ 
land, leaving the few seceding congregations as the representatives 
of the principles of the Carneronians. In the British army the 
first battalion of the Carneronians (Scottish Rifles) is directly 
descended from the “Cameronian guard,” which, composed of 
Carneronians, was embodied by the convention parliament in 
168(7, was employed to restore order in the Highlands. 

Sev J. H. Burton, History of Scotland, vols. vii. and viii. (Edin¬ 
burgh, it;o5J ; A. Lang, History of Scotland, vol. iv. (Edinburgh, 
igo?) ; Ilcrkicss, art. “Covenanters” in Hastings’ Encyclopaedia of 
Religion and Elhu s, vol. iv. 

CAMEROONS, a region of West Africa, bounded west by 
the Atlantic, northwest by Nigeria, north by Lake Chad, south 
and east by French Equatorial Africa, and for a short distance 
southwest by Spanish Guinea; area about 197,000 sq.mi. The coast 
line begins at (he great bend of Africa from east to south forming 
ilic' bight of Biafra and has a length of 220 mi. Its chief indenta¬ 
tion i.s the large bay or estuary named by its Portuguese discover¬ 
ers Rio das Camaioes (river of prawms); hence the Camcroons in 
I'higlish u.sage; French, Cameroun; and German, Kamerun. f rom 
1884 to iqicj it was a (ierman protectorate. By the treaty of 
Versailles C.crmany relinquished sovereignty, a mandate to ad¬ 
minister the country being given to France and Great Britain. 

Physical Features.— The greater part of the south and centre 
of (he country is a plateau with a general elevation of 2.000 ft., 
higher towards the west, where it dc‘.scrnds in steps to the narrow 
toast 1h>1i. and to the southeast falling in terraces to the Congo 
basin. North and northwest tlie plateau i.s bounded by rugged, 
luoken mountains, which stretch acros.s the country in the form 
of an arc.; north of them i.s the hilly region of Adamawa, traversed 
by the valley of the uiiper Benue (the great tributary of the 
Niger); and north again, beyond the Benue valley, are on (he 
wc‘sl the Mandara mountains (4,000 ft.) and the alluvial [ilains 
(800 to 1,000 ft.) which lead to Lake Chad and once formed part 
ol its bed. 

At the we.stern end of the arc-like mountain ranges, but iso- 
latc'd, rise's Mt. Cameroon, an acti\’e volcano. Its base covers 700 
to .800 scpnii. It has two well-defined peaks, Grc'at Cameroon 
( 13,370 ft.), in which are a number of craters, and Little Carne- 
rcKin (5.820 ft.), from bottom to top ccn'cred with cJen.se forest. 
Alctne of (he great mountains of Africa, Camc'roon lies Iw’ (he se.a; 
its .soulhwe.stern base is wa.shed by the Atlantic. From an)' point 
of vantage, but especially from the sea, it prc'sents a magnificent 
spectacle, while some 30 mi. we.stward Clarence peak, the highest 
point of Fernando Po island, rises from the ocean. Ml. Cameroon 
^va^ in eruption in n)Og and again in 1922; its W'eslern side is one 
of (he rainiest regions in the world, with 400 to 430 in. in the 
\e;ir. The Cameroons estuary. ba\’ or ri\er~all three terms are 
used -lies immediately .south of the mountain. The esluars' is 
20 mi. wide'; into it flow several rivers, the chief being the Mungo 
and Wuri. The largest of the rivers, the Sanaga (known in its 
upper course as (he Lorn) and the Nyong, rising in the cen¬ 
tral plateau, flow direct to the Atlantic, entering the ocean 
south of the estuary. These and other streams have (heir hcad- 
wat(‘rs in the Jade ma.'^sif, in the northc'ast of tlic plateau, where 
also rise' the Logone and other rivers that flow north to the Shari 
(Lake Chad basin), as well as rivers which How .southeast to the 
Sanga, an afikient of the Congo. Thus the Cameroons has four 
distinct river s)-s(ems. It is notc'wortli)' that there is a connection 
between (he Niger and Chad sxsiims. I’rom a marshy lake in 
.Adamawa called Tubari there issues at its western end a tributary 
of the Benue ami from its eastern end a tributary of the Logone. 

Climate. —The Cameroons has a typically tropical climate 
and is unsuited for settlement by Europeans.. Temperature every¬ 
where is high, not being below 70° over the greater part of the 
country in the cool months, while it rises in the hot sea.son to 
over 00“ in the Lake Chad basin. The dail)' variation is fairly 
marked, c.specially in the central plateau, in some parts of which 
it IS as low ns 66“ in the warmest month (.Ajiril) and no higher 
than 62" in the coole.st (August). With the sun in the south there 
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is in the early part of the year a dry, cool, dust-laden wind from 
the Sahara; by July, when the sun is over the Sahara, the wind 
blows from the south, mainly southwesterly, rain-laden sea winds. 
Rain falls usually in every month of the year (except in the far 
north), chiefly in the second half; it is heaviest on the coa.st— 
155 in. yearly at Duala; is less on the plateau (Yaunde, 62 in.), 
and in parts of the Chad basin sinks to 18 to 13 in. In the south 
there are two wet and two dry seasons in the year. The .special 
conditions on Mt. Cameroon have already been noted. Large 
areas of the country are malaria ridden, but malaria ceases above 
a height of 4,000 ft. 

Flora and Fauna. —Very large areas both of plateau and 
mountain are covered by primeval forest with trees 200 and 
250 ft. high, their trunks covered with parasitic growths, such as 
orchids and arums. In the north there arc wide stretches of open 
savannahs; all the creeks and swamps are lined with mangroves 
and behind is dense jungle. The swamps are often rendered 
beautiful by the enormous red-purple Lissochilus orchid, which 
rises 10 to 15 ft. above the water. I’art of the coast belt is grass- 
covered. The forest trees include maliogany, ebony, leak and 
other valuable timber, the I'uniumia elastic (rubber tree) and the 
Landolpliia (rubl)cr vine), the kola tree, the bamboo palm and oil 
palm, the last named being very abundant. The coffee .shrub and 
cotton plant (in the far north) are found w'ild, and there arc 
fibre yielding plants such as ceiba penlandra. In the north there 
arc gum-producing acacias. Tree ferns of great beauty are char¬ 
acteristic of the middle belt (4,000 to 7.000 It ) of Mt. Cameroon. 
Bananas are cultivated, and rice, maize, platilains. yams and 
(.assa\’a arc native food crops. 

Among the animals the gorilla and chimpanzee are notable. 
The carnivora include the lion and leopard, and large rodent.s 
like the porcupine and cane rat arc ver\’ common. There are 
several species of venomous snakes. Large herds of antelojje are 
found in the plains and the elephant, though now little seen in 
the Cameroons estuary region, still inhabits many districts. 
Buffalo live in the forests; oslrldies are found in the Lake Chad 
region; and cattle and horses arc. reared in tiie north and centre. 
.South of the Sanaga river the tsetse fly is common; and mos¬ 
quitoes are abundant in all the river valleys, among the species 
being f^Iossifia, the carrier of .sleeping .sickne.ss. Bees arc found 
in most regions and the collection of honey is a regular industry. 

Population.—Among the natives of the Cameroons, two 
main groups may be distinguished, the Bantu- and Sudan-speak¬ 
ing peoples. The former occupy the .southern and central part of 
the country, while the latter inhabit the north. The Bantu, which 
form the bulk of the population, are divided into four ethnic 
groups, the Maka, Brikoko, Bakundu and the hang (or Tangwe). 
The first three* appear In be aboriginal, whereas the Fang invaded 
the Cameroons at the beginning of the 19th century. The Duala, 
inhabitants of the region around the town of Duala, and the 
Bakw’iri are tribes belonging to the Bakoko groui). Among the 
Fang such tribes as the Yaunde and Buie are noteworthy. The 
Sudan-speaking peoples are composed of numerous tribes, niaiiy 
of which are limited to the extent of a village. Mo.st promini'nl 
among this group arc the Tikar, Bamum, Wute, Bafut, Bali, 
Bafia. Baya. The oldest inhabitants of the Cameroons are the* 
pygmies, inhabiting the forests of the Sanga river; they are known 
as Bagielli and Babinga. 

Northern Cameroon has been invaded by Fulani. Ilausa, 
Kanuri, and Arabs, known as Shua. During the iSth and 19th 
centuries Moslem Fulani conquered large sections of the country, 
forcing the non-Mo.sIem Sudan tribes into subml.^sion, and estab¬ 
lishing large .states of w'hich Adamaw'a (q.v.) w'as the most im¬ 
portant. Not all Fulani became conquerors; some, such as the 
Bororo, came into northern Cameroon in search of grazing land 
for their cattle, and lived peacefully among the Sudanic peoples. 
Hau.sa and Kanuri form the class of merchants, living either in 
separate villages or in special quarters of the villages of others. 

British Cameroons,—^The area under British mandate cov¬ 
ers 34,081 sq.ml. with a pop. (1938) of 857,227 Africans and 
448 Europeans. It is a narrow strip extending along Nigeria’s 
eastern border from the sea to Lake Chad, broken near Yola by 
a gap of about 40 mi. The territory consists of four parts which 


are, from south to north, Cameroons province. Kentu district. 
Adamawa district and Dikwa division. These dilferent sections, 
which follow ethnic lines, are administered as part of the adjoin¬ 
ing Nigerian provinces. Although the administrative union be¬ 
tween Nigeria and the mandated areas is close, care has been 
taken to observe the mandate principle. Almost half of the 
mandate’s area and more than half of its pofjulution is organ¬ 
ized as the Cameroons province, administered by a rc.sidi'nt 
(headquarters at Buea), W’ho is dinatly responsible to the gov¬ 
ernor of Nigeria. The three small northern areas arc more 
directly administered as subdivision.s of the provinces of north¬ 
ern Nigeria. The Kentu district under a district officer forms 
part of the VVukari division (Benue province); the Adamawa 
district (separated by the Yola gap) is linked to tlie Adamawa 
emirate (Adamaw-a province); the Dikwa division is incorpo¬ 
rated into Bornu emirate (Bornu province). In 1939 the British 
system of indirect rule, as applied in Nigeria, was introduced 
throughout the mandate with the exception of a .small area in the 
Bameda division of the Cameroons pro\-ince. The Adamawa and 
Dikwa regions w'cre completely absorbed in the native emirates 
of Nigeria from which artificially drawn Ixmndaries had formerly 
separated them. When in May 1937 the ruler (Shehu by title 1 
of Bornu died, the Shehu of Dikw'a w\is selected to succeed him. 

Although (he mandate is primarily administered in the in- 
teri'st of the native population, in the Victoria and Kuml)a divi- 
sion.s of the Cameroons provijice, particularly on the slopes of 
Mt. Cameroon, 523 sq.mi. of land were held by plantation com¬ 
panies in 1938. These companies, which are managed by Euro¬ 
peans, came into e.xistence during the German period. During 
World War I, they w^ere taken into the custody of the British 
governiiK'iit and .sold by auction in London in T924; many of 
the purihasens were Germans. Before the outbreak of World 
War 11 more than half of the European population was German. 
The plantations were responsible for the greate.sL part of Came- 
roons' c.vport. The total export and import of the mandate 
cannot be listed, since the mnlhern ari.as are conii)K‘U“ly in the 
economic orbit of Nigc^ria and a great deal of the native products 
of the Cameroons province is traded unchecked across the borders 
into Nigeria and Fnaich Caineruons. Jn kj.'IH the mandate’s 
e.\j)orl wliich left via the ports of X’ictoria and 'I’iko .amounted 
to £42 ('>.o 30, of which 82('^, went to Germanv and onl\ to 
I lie Cniled Kingdom. Bananas (dried and fresh) made up the 
(hief e.xport totalling 55,843 short Ions and rei)re.M'ntine tiSG 
of the total In value. Cocoa, rublu'r, palm oil and tinilar were 
of minor importance in the countrs 's export. The imixals via 
th(! same ports, were valued in 1938 as £:()<>.Keroaaie and 
cotton piece* goods ranked first among the import arti(lt->. 

Tran.sj)orlatioii in the north is less deccloped than in llie south 
In J939 there were J85 mi of motorable. roads in addition to 
• joo u.sabi(' milc's during the drv season. 

The northern territories are almost without eclucaliona! f.n ili- 
tle,s. The Adamawa district liad one mission school but in 1931) 
one government school was ojH'ned. (’ameroons piovime w.is 
better serviced. In 1938 there were 41 schools a^si'-lcal liy the 
government and .some 215 iitm-assislerl sdiciols \mIIi ,1 loial en¬ 
rolment of c. 10,000. or about ijG of cliildrcm d' sdicio] aec; 
but the education offered in most of these schools v^as imidecjuate 
due- to irregularity in attendance. 

French Cameroons.—The :ire;i under I'rench mandate i> 
ifci’.St).? s(| rni. I’op. (1936 eensus I (.'’,^3 hairopeans). 

Estimated pop. (1942) .2,()0(),273, excluding 3 -’-’7 Isuroiieans. 

nian>' of whom lived in Duala (i»of) 3^,040 in I'gia | ' i ')7 lauro- 
pearis]), chief .seaport and commc-rc in I centre of the coimdv. The 
administration rentre is Yaunde (Duala heforc* I'l ’i K a growiiu: 
town (pop. 18,754 in 1944 [ 754 Europeans j ) on i lie 1 etit r.al plateau 

In March 1921 the mandate, which had been iln.^ely atfiliated 
with French West Africa since- Juih, received poliiii.d and Iman- 
(ial autonomy under a commissioner of tlie I rem h republic. Ib¬ 
is nominally responsible to the French government, but. as a 
member of the admini.strative council of l-’reneh Equatorial 
Alrica, he is in close co-ofx-ration with that region. When 
l-rench Cameroons joined the I'ree Frc-nch movement of Gen¬ 
eral de Gaulle on Aug. 27. 1940. the mandalc-’s administration 
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came more directly under the supervision of French Equatorial 
Africa. Since 10,^5 French Camerocjns has been divided into 
17 regions and 46 subdivisions. The native administration fol¬ 
lows the French pattern of direct rule, but in each rcKion exists 
a native council of native notables who arc associated with 
administrative affairs. There are also native advisory committees 
on agriculture and public health. 

The mandate’s economy, which is based on agriculture and the 
expicntation of the fortvst.s, is largely in the hands of Africans; 
only small areas of land arc cultivated by European.s (r. 50,000 
ac. in 1635). While the European estates [crimarily grow coffee 
and bananas, Africans produce, asirle from their staples (such as 
millet), (ocoa, coffee, i)alm oil palm kcTtiel and groundnuts for 
exi)ort. Of the* total exports, amounting to 25?.000,000 francs 
in i()3,S (170,000,000 in the cocoa export was valued at 

S5,000,000 francs (36,000,000 frarus in 1920)- The mineral 
resources are still unknown; in 193.S small Cjuantities of gold, tin 
and titanium ore were mined. Imports, mostly cotton and metal 
goods, amounted to 215,000,000 francs in 1938. 

The I r.ansportation s\'stem has been improved since French 
control was inir<ulii(cd. r)uring (he Cierman era tw'O metre-gauge 
railway lines existefl: the North Line from banaberi (near Puala i 
to N’kongsamba (160 km.) and the ('(‘Utral Line fron^ Puala to 
Iws.ika (i8j km.). The French ('Xtended this line to Yaunde 
( 127 km.) in in.’?. The road system which was only 430 km. in 
i()22, had increased to almost 6.000 km. in 1937, most of it 
all-weather motor road connecting French Cameroons with the 
road system of French Equatorial Africa. Puala, the chief port, 
has a i]uay (iH ft. on bar (m high water) which can accommodate 
(hn'e 15,000 Ion shii)S simultaneously. The railroad runs right 
to the wharf. In 11958, (>83 shii)s with a net tonnage of 164.000 
Ions cleared the harbour. The liarhfiur of Krihi is of .seeondar\’ 
imjiortanee only. In eduealion and public health great imiirovc- 
ments have been made since i(; 2T. Tn 1939 French ('ameroons 
had more than 3,000 elementary schools, most of them mission¬ 
ary .schools, of which otdy 165 were fully or partially stafe- 
Mjpjiorted. Only 113.000 jiupils (14^0 of the school-age group) 
attended school ina'gularly. There were only i high school at 
Yaunde and 2 domestic science schools in 1939. 

HISTORY 

The Cameroon estuary and the neighbouring coast were dis- 
(overed towards the end of the 1.5th century by the Portuguese 
n.avigalor h’ernando Po. Not until the 17th century were Fmro- 
pean tratling stations, tailed factories, established. The Puala 
and t)ther ctiast tribes, wht) would nt)t alltiw strangers to go in- 
lantl, lotik gf)ods tm trust from the white merchants and bar- 
leretl them with the forest tribes ftir ivory, rubber, and other 
jtrtttlute—imliitling slaxt’s. This trust s\stcm worked well and 
tonliiuied until the (lerman ottupation of the country, wIumi 
inlaml traders were allt)Wt“d to tome to the ctiast. Meanwhile the 
Puala, keen business men, hatl prosjtered and (he ‘kings” of 
.\kw.i anil Pell, the chief trailing stations, were wealthy mer- 
( haul primes. Py the enil of the 18th century the coast region 
had come politically under Prilish inlluencc and in 1S37 the king 
of Pimhia matle o\er a largt' part of the country round the es- 
iuar\ (t) (Ireat Prilain. No .uK antage appears to have been taken 
of this tession, hut in 1845 Pritish missit>tiaries made a settlement 
in the estuary, at a time when there wa.s still a tlourishing trade 
in slaves between the Cameroons ami America. In the year 
named, Allred Saker (1S14-S0), of the Baptist Missitmary .so- 
aety, obtained from the Akwa family the site of a mission sta¬ 
tion. Saker, whose heailqiiarters were then on the island of Fer- 
itando Pt), establisht'd another mission station at Pimhia in 1S4S. 
When in 1858 the Baptists were expelled from Fernando Po a 
iolt>ny of freed Negroes who then left the island was founded in 
.\mbas hay, Saker naming the settlement Victoria. It was two 
years later that Messrs. Woermann, of Hamburg, established the 
first German factory in the estuary. Saker reduced the Duala 
language to writing and before he left the Cameroons in 1876 
wiincssetl the final suppression of the oversea .slave trade. 

Although the British consul for the Oil Rivers during this period 


exercised a good deal of authority over the native chiefs, requests 
made by them—in particular by the Duala chiefs in 1882—for 
annexation by Great Britain were refused or neglected, with the 
result that when Germany started on her quest to pick up un¬ 
appropriated parts of the African coast she was enabled to secure 
the Cameroons. A treaty with King Bell was negotiated by Dr. 
Gustav Nachtigal, the signature of the king and the other chiefs 
being obtained at midnight on July 15, 1884. Five days later 
F. H. Hewett, British consul, arrived with a mission to annex the 
country to Great Britain.' Though too late to secure King Pell s 
territory Mr. Hewett contluiled treaties with all the neighbouring 
chiefs, but the British government decided to recognize the Ger¬ 
man claim not only to Pell town, but to the whole Cameruons 
region, which the Germans named Kamerun. .Subsequent agrt*e- 
ments with Great Prilain and France gave the newly acquired 
territory an exten.sion inland to Lake Chad, including jiarts of the 
Fulani states of Adamawa and Bornu. The Baptist settlement at 
Victoria, at first excluded from (he German protectorate, passed 
to Germany in March 1S87. 

The exten.sion of German authority inland was gradual and was 
not effected without severe opposition and a nundicr of revolts. 
The shore.s of Lake'Chad were first reached b\- a German mili¬ 
tary force on May 2, 11102. In the northern regions, with tlunr 
strong Moslem and non-Negro elements, the Germans allowed the 
native chiefs to retain a good deal of authoriiy. Most attention 
was paid to the development of the coast tli.strict around Mt. Cam- 
■roon, where many plantations were worketl, and to the exjiloita- 
ion of the riches of the forests. Following risings in various dis- 
iriits in 1904 and n)05, the then governor, Ht'rr von Piittkamer. 
was recalled in 11106. Administrafi\'e melhoils afterw’artls im- 
jiroved, to the benefit of the natives and of the ])lantalions. 

In 1912, 54,000 ac. w-crc under jilanlation cultivation; of this 
total, 26,000 ac. were devoted to cotiia and 17,000 to rubber. 
Rubber, palm kernels, and jialm oil, ctiroa, and ivory were the 
thief exports, which in 1913, Ihe last full year of (L-rman con¬ 
trol, were valuetl at about ii,200,000. Rubber sbiiiinents were 
ibout litilf the total v.alue of the exports. In 1943. however, 
'.xiiorls were valued at $9,400,000 and imiiort.s $7,450,000. 

In return for recognizing France’s protectorate over Morocco 
in 1911, the Camcrtions received atlihlions of 107.000 stj.nii. of 
French Etjuatorial Africa (q.v.). bringing Germtm tcrrilor)- to 
be Congo and Ubangi rivers. This territory, tailed New Came¬ 
roon, w'a.s returned to French Equatorial Africa by the Treat\ 
of Versailles in 1919 (arlicit; 125). 

During World War I British and French troops tt)iu|ueretl 
he Camcrtions and in 1916, after the German forces hail been 
lefeated, France and Great Britain agreed upon a temporarx 
livisioning of the territor)', which gave Ihe former about nine- 
eiiths of the territory, whereas the section adjoining Nigeria 
.line utitler British control. In July 1919 the Cameroons wa^ 
'ormally divided by the London declaration signed by Great 
Britain and France. After the Treaty of \ersaille,s established 
he Cameroons as a mandate, on July 20, 1922, the League of Na- 
ions conferred the mandate upon the twn countries for the two 
■egions upon which they had jireviouslx' agreed, l iitil 1(13(1 the 
I'reiuh and British governments stnit annual rejiorts concerning 
he mandates to the League ol Nations regarding the administra- 
ion of their respoctixe territories. 'I'liese reports, as well as 
onditions in the mandate, are scrutinized bx- the Permanent 
Mandati's Commission of the League- tif Nations. All mandates 
are required to oh.serxe the op('n door tr.ide policy for league 

■mhers The same economic rights were secured for the United 
btatfs by agreements of 1923. 

llJiiLiocRAPHY.— H. Meyer, Das deutsche Kolonialreich (kjoq) ; K 
Ritter, Neukanicrun (1Q12) ; E. M. Saker, Alfred Saker, the pioneer 
of the Cameroons (1929) ; F. J. Moberley, Military Operations, To^o 
and and the Cameroon!', IQ14-10 (ui.ci ) ; R. Sii.s.set, La veriie sur le 
Cameroun et VAfrique Equatorial Fran^aisr (1934); H. Labouret, 
Lr Cameroun (1937); R. Schober, Kamerun (1937); H. R. Rudin. 
Germans in the Cameroons JSS4-IQT4 (1938) ; see al.so Annual Reports 
to the League of Nations. (F. R. ( .; H. .\. Wi ) 

'On July 26 a French gunboat also entered the estuary on a belated 
annexation mission. 
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CAMEROONS, OPERATIONS IN. The German forces 
in the Protectorate at the outbreak of World War 1 were com¬ 
manded by C'olonel Zimmerman, an able and resolute soldier, and 
consisted of approximately :oo Europeans and 1,550 natives in the 
military force and 40 Europeans and 1,255 natives in the police 
force. Some hundreds >)f set liters were available, as were a number 
of .sailors from ships which made for the Cameroons estuary when 
war was declared. ConsideraVde numbers of natives were trained 
as askaris during the campaign, and to some extent local levies 
co-operated, though the natives generally were hostile to their 
German masters. These forces were scattered, the main portion 
of them being about Duula, the. chief port. 

'I'he offensive was initiated by the Allies. Bonga and Singa, tb' 
most advanced enemy posts in the two salients, were captured h] 
the French on Aug. 6 and 7, 1014, a German offensive being Ihu; 
forestalled. Two French columns were then despatched; the on 
(Ilutin) north along the Sanga, with Lomie as its objective, th 
other (Morrison) moving west on Dume from Singa along thi 
Lobaye. These enemy posts were in the centre of the Cameroon; 
On Sept. 21 General Largeau in the north occupied Kuseri in th 
Lake Ch:\d region. 

British Movements. —Meanwhile British forces had move 
from Nigeria, and a column under Captain Kox crossed the fron 
tier on Aug. 25, and unsuccessfully attacked Mora, a hill post i 
the north A FriMich column (Brisset), sent to co-operate wit 
Fox, occupied IMarua south of Mora on Dec. 12, with the resul 
that the Lake (.'had region was cleared of the enemy, except Ih 
garri.son of Mora, which gallantly held out through all the cair 
paign, sunejidiTing ui)on term.'- at its conclusion. 

Two other llritish columns invaded the (hmeroons on Aug. 2 
only to meet with rej)ulse. 

Anglo-French Offensive. —.About the middle of Seplembc 
an Anglo-h'rench expeditionary force, 4,,300 strong, formed i 
e(]ua! proportions from British and French negro troops, and unde 
(h(‘ British commaiuliT-in-chief, General Dobell, embarked a 
dilterent ports, and, forcing the barrier at Duala, bombarded tha 
l)ort on S(‘i)t. ,:o. On tht; .surrender of the port on the followin; 
day 400 (iermans and 30,015 tons of shipping were caj)lurec 
Colonel Zimm(;rman withdrew to Edea, 40m. to (he south-east 
'J'hree (olumns were at once directed in pursuit of the enemy a 
ICdea which, after continuous opposition, was occupied on Oct 
:0. A French garrison under ('olonel Mayer was installed at Edea 
the (ierrnan commandcr-in-chief having retired to Yaunde, looni 
east, on a plateau beyond (he forest belt. 

M.iyer, owing to the weakness of his force, being condemne( 
to ]xissi\’e tlclence, the British forces proceeded to dear tlv 
country la*!ween the Cameroons estuary and Nigeria. By the cnc 
of loi ] the whole of the northern railway and Buea, the enem> 
administrative cai)ilal,had been occupied. On Jan. 5, i(;i5, Maye 
beat off an attack on Edea with heavy loss to the attackers. Idse 
where the .Allied offensive had almost cea.sed, Flutin’s column aloni 
had made some i.)rogress, and he had been joined by a .small Bel¬ 
gian contingent. Reorganization was eftected and Brig.-Gcii. ('un 
liffc was apiM)intccl to command the Allied troops in the nortl 
where the' enemy was taking the offensive. Reinforcements reachec 
Gen. Dobell at Duala in February. 

A concentric advance upon A'aunde was decided upon, but was 
begun prematurely, largely ii; consequence of the usual difhculries 
which be.set allies who endeavour to co-operate for the first 
time. The force was strongly opposed in the dense bush and when 
Yaunde was still 40m. distant, dysentery became rife, leading to a 
withdrawal to the Edea distric t. On the same date, however, June 
2S, CunlilYe occupied Ngaunclere, some 300m- north-east of 
Akiunde. Here, simultaneously with the withdrawal to Edea, a 
halt was called. Flutin occupic-cl Lomie —j 50m. south-south-east 
of Yaunde—on June 25 and Morrison took Dume a month later. 

The genc'ral Allied offensive was resumed, and by early (')c.tober 
General Dolicll was moving in from the west. Cunliffe from the 
north and Hutin and Morrison from (he cast. The maximum 
Allied strength, about 15,000, was now disposed against the enemy, 
whose forces were estimated at 10,000 (inclusive of 700 Euro¬ 
peans). The opposition was, as before, vigorous and protracted. 


The British force emerged first from the forest belt and on Dec. 

7 were at Mangas in open country and about 50m. west of 
aunde. On Dec. 21 the French column, which had had .severe 
ighting and many casualties, reached Mangele's 20m. south-east 
f Mangas. The British troops were instructed not to await the 
'rench arrival at ^langele’s, and accordingly pushed straight on 
or Yaunde, which Colonel Gorges entered unopposed on Jan. 

, iQib. 

Conclusion of the Campaign.—From Dec. 22 opposition by 
he enemy had ceased. Colonel Zimmerman, as soon as he knew 
that the Allied columns were clear of the forest, decided to give up 
the contest. He evacuated Yaunde and, together with the governor 
and S23 Germans, including civilians and his troo\is and carriers, 
headed south-west for Spanish Guinea, of which the nearest point 
was 125m. distant. He was pursued, but although forced to fight 
a rear-guard action on Jan. 8, he eluded the columns which had 
been sent to the borders of Spanish Guinea and were waiting to 
bar his entry into neutral territory. The first part of his forces, 
quickly followed by the rest, entered Spani.sh territory on Feb. 4 
and with (he surrender of the gallant garrison at Mora on F'eb. 18, 
the conquest of (he Cameroons was complete. 

S<‘e E. Dane, British Compdif^ns in Africa (ipig); II. C. O’Neill, 
7'he War in Africa (ioiq) ; Maj,-(fcn. Sir C. Dobell, The Campaign 
in the Cameroons^ 1(^14-16 (1922). 

CAMILING, a municipality (with administrative centre and 
44 barrios or districts) in the northwest jiart of the province of 
Tarl.-ic, Luzon, J’hiliiijiine Islands, on the Camiliiig river, about 
80 mi. N.N.W. of Manila. Poj), (1930) 25,824, of whom 12.2g() 
were males, and 5 were whites. The surrounding country produces 
palay (rice), maize (corn) and sugar, and (he forests contain 
valuable timber. Of llio.se inli.ibitanls aged 6 to 10, iin.lusive, 
attended scliool, and of (hose lo }'ear.s old and over 56-5^’,' 
w;is literate. The vernacular is Lainpango. 

CAMILLUS, MARCUS FURIUS, Roman soldier and 
sta((;.snian, of patrician descent, censor in 403 i!.(.'. He triijiniihed 
four limes, w.is five limes dictator, and was honoured with the 
title of Second lounder of Rome. Momni.sen sums up his ])lace 
in history by describing him as one wlio ’’(irsl opened up to his 
fellow-countiyiimn the brilliant and jierilous career of foreign 
('on(|ues(." When accused of luiving unfairly (listribuled the 
.s])uil takc-n at A’eii, which was caijilured by him after ;i ten ytsirs’ 
.siege-, hc‘ went into coluutary exile at .Ardea. Subsequriil!>■ the* 
Romans, wlic*n liesiegeci by the.' Gauls, cre-ated him diclalor, he 
cctm})lelely defcalc‘ci the eiiemx' (see Bhja’.m's and Komi : 
Ancient History), lie- aftc-rwarcF fought sui c c'-^.sfull>' .lg;lill.^l ihe 
Aeciui, \'ol.S(.i, and iMruscaiis and leiieltc-cl a fresh iIlv;l^ion ot llie 
Gauls in 3(17. Though patrician in sympalh\', lie saw I he nece-siiy 
of making concessions to the plebeians and was insi rumeiii;il in 
passing the Licinian l.iws, 3(17 n c:. {sec I’ xtrici \\s ). lie died ol 
the plague* in 365. 'I'he story of t’amillus is no cloubi l:ir'gel\ 
tradiiion.il. 

See Livy, v. jo, vi. ,4; J’lulaiali, Catnillus. For the (billii retreat, 
see. INihbuis ii. jS; T. Monini-en Ili\U>ry 0/ Runic (t 1,1ns. Dickson, 
iQOi) ii. fliaj). ivo 

CAMISARDS, (he name givc*n to the Protestant |)c*,a.sanlry 
of (hi* (.'('■vc*nnes W'ho, from 1702 to 1705, and lor some x'c.irs 
afterwacrds, carrii*d on an organizc*cl military resist.itue to the revo¬ 
cation of the Ivlict of Nantes. The Camisards (from (iimisade, 
obs. f'r. for “a night .ailack,” from the* lt;il. t anuf iahi, formed 
from camiiia, a shirt, from the shirt being worn oxer the .armour 
to clislingui.sh friends from foes), were also c.illed Barbels 
(“water-dogs,” a term also applied to the Waldeiises K \ .igalionds, 
A.ssc*mblers, Fanatics and the Children of God. 'I'iie\* belongc'd to 
that romance-speaking people who made the* South of I'rame 
the* most fertile nursing ground of mecliaev.il heresc' (.'ec ('atiiars 
and Alijigknsks). At the time of the Reformatiem the same 
causes i)roducc*cl like results. 

In 1686 Pierre Jiirieu iiublishc'd his work L’.lrc oinplissenicnt 
(les propheties, in which, sj)i*aking of the Apex .ilyp-e. hi* predicted 
the end of the persecution of the* Huguenots and ihe fall of Baby¬ 
lon (that i.s to say of Roman Catholici.-.m) for lO.So. The revo¬ 
lution in England seemed to provide a striking corroboration of 




666 


CAMMAERTS 


his f)rophecies, and the apocalyptic enthusiasm took so strong a 
hold on people’s minds that Ilossuet felt compelled to refute 
Jurieu’s arguments in his Apocalypse c.xpliqiiec, published in 1680. 
The Lettres pastorales of Jurieu (Rotterdam, 1086-87), ^ series 
of brief tracts which were secretly cirt ulated in France, continued 
to narrate events and f)rodigies in which the author saw the inter¬ 
vention of (lod. and thus strengthened the courage of his adher¬ 
ents. This religious enthusiasm, under the influence of Du Serre, 
was manifested for the first time in the Dauphine. Du Serre, who 
was a pujiil of Jurieu, communicaterl his mystic faith to young 
children who were callerl the “[lelits propfd-tes,” and went from 
village to village ([noting the most obscurf* and terrible pre- 
di( t ions. 

The assassination of the Abbe du (’hayla on July 2.^, 1702, at 
T’onte de Moinrrt, mark.s the beginning of the W’ar of the Ceven- 
nes. 1 'he abb/*, a veteran C'alholic missionary from Siam, had 
been a[)[)ointed insju-ctor of missions in the Cevennes, where he 
introduced the “.scjueezers” (which resendiled the Scottish “boot”;. 
His murder was planned by Ksprit Segui(-r, who at once began to 
carry out hi.s idea of a g(*neral massacre of the Catholic priests. 
He so(jn fell, and was succeeded by La{)orfc, an old soldier, who, 
as hi.s troop increased, assumed the title of “the colonel of the 
children of (lod,” and named his camp the “(amp of the Eternal.'’ 
He used to lead his follower.s to the light singing ('lemeni Marot’s 
grand vt rsion of the ()8th I'salm, “(Jue Dieu se montre seulement,” 
to the musi( of (loudimel. The movement was essentially a poiiu- 
lur one; there were no noblemen among its leaders. Resides La- 
[wrte, the forest-ranger ('astanet, the wool-carders Cunderc and 
Maz(»l, the soldiers Catinat, Joany and Ravenel were selected as 
ca{)talns—;dl men whom the theomanie or prophetic malady had 
visited. The most im{jortant figures are those of Roland, who 
afterwards issued the following de.spatch to the inhabitants of 
St. Andre, “Nous, C'omte et Seigninir Roland, g('neralissimc des 
Protestants de Frame, nous ordonnons cjue vous ay(‘z a congedier 
dans trois jours tous les prfdres et missionnaires (jui sont chez 
vous, sous jieine d’etn* bruUis tout vifs, vous et eux” (Court, i. 
p. 2i()); and Jean C'avalier, the baker’s boy, who, at the age of 17. 
commanded the southern army of the Camlsarcls, and who, after 
defeating successively the C'omte de Broglie, Mont revel, Berwick 
and Villars, made an honourable jieace. {See Cavalikr, Jean.) 

Cavalier for nearly two years continued to direD the war. 
Regular taxes W'ere raised, arsenals were formed in the great 
limestone caves of the district, the Catholic churches and (heir 
decorations were burned and (he clergy driven away. Occa¬ 
sionally routed in regular engagements, the Cumisards, through 
their desperate valour and the rajiidity of their movements, were 
constantly successful in skirmishes, night attacks and ambus¬ 
cades. d'hc rising was far from being general, and nevtT extended 
to more th.in three or four thousand men, but it was rendered 
dangerous by the secret, and sometimes the open, .support of the 
{M'oiile in general, d’heir knowledge of a mountainous country 
clothed in forests and without ro.ads, gave the insurgents an 
enormous .advantage over the royal troops, and the rebellion was 
not finally .suppressed until Baville had constructed roads 
throughout the country'. 

Montrevel adopted a policy of extermination, and 466 villages 
were burned in the Cpper C^'^vennes alone, the j)opuIation being 
for the most [i.irt [mt to the sword. Pope C'lement XI. assisted 
in this work by issuing a bull against the “execr.able race of the 
ancient Albigenses,” and promising remis.sion of sins to the holy 
militia which was now formed among (he Catholic population, and 
called the J'lorentincs, Cadets of the Cross, or White (’ami.sards 
Villars, the victor of llitchstadt and Friedlingen, saw that concili¬ 
ation was necessary; he took advantage of (he feelings of horror 
with which the ejuiet Protestants of Nimes and other towns now' 
regardect (he war, and published an amnesty. In May 1704 a for¬ 
mal meeting between Cavalier and Villars took place at Ntmes, 
resulting in the despatch to (he court of a document containing 
the requt'sts of the Camisards The three leading retpiests for 
liberty of conscience and the right of assembly outside walled 
towns, for the liberation of those sentenced to prison or the gal¬ 
leys under the revocation, and for the restitution to the emigrants 


of their property and civil riglits, were all granted—the first on 
condition of no churches being built, and the third on condition 
of an oath of allegiance being taken. The greater part of the 
Camisard army under Roland, Ravenel, and Joany would not 
accept the terms which Cavalier had arranged, and, insisting that 
the likiict of Nantes must be restored, continued the war till Jan. 
^705, by which time all their leaders were cither killed or dispersed. 
In 1700 Mazel and Claris, with the aid of two preaching women, 
Marie Desubas and Elizabeth Catalon, made a serious effort to 
rekindle revolt in the Vivarais; but in 1711 all oppo.sition and 
all signs of the reformed religion had disappeared. (Jn March 8, 
1715, by medals and a proclamation, Louis XIV. announced the 
entire extinction of heresy. 

What we know of the .si)iri(ual manife.stations in the Cevennes 
(which much resemlded those of the Swedish Raestars of Smaland 
in J844) is chiefly derived from Le Theatre sacr 6 des Cevennes 
(Lon(lon, 1707), reprinted at Paris in 1S47; A Cry From the 
Desert, etc., by John I^acy (i 707 ); La Clef des propheties de M. 
Marion (London, 1707); Avertissements propludiqucs d'Llic 
Marion, etc. (London. 1707). The in.spiration (of which there 
were four degrees, avcrtissevicjit, souffle, prophetie, dons) was 
som(?tinies communicated by a kiss at the assembly. The patient, 
who had gone through several fa.sts three days in length, became 
|)ale and fell insensible to the ground. V'iolent. agilaliun.s of the 
limbs and head followed, as V^ollaire remarks, “([iiile according to 
the ancient cu.slom of all nations, ;md the rules ol madness trans¬ 
mitted from age to age.” Finally the patient (who might be a little 
child, a woman, a half-witted [lerson) began to speak in the good 
l iench of the Huguenot Bible words such as these; "Mes freres, 
arnendez-vous, faites penitence, la fin du monde approche; le 
jugeinent general sera dans trois mois; repenlez-vous du grand 
peche ([ue vous avez commis d uller a la messe; c’esl le Saint- 
Esprit qui parle par ma bouche,” Brueys, Histoirc du fanatisme 
de notre temps (Utrecht, 1737, vol. i. p. 153). The discourse 
might go on for two hours; after which the patient could only cx- 
j^ress himself in his native patois, and had no recollection of his 
“ecslacy.” All kinds of miracles attended on the Camisards. 
Lights in the sky guided (hem to jjlaces of safety, voices sang en- 
ouragement to them, shots and wounds were often harmless. 
Those entranced fell from trees without hurting themselves; they 
shed tears of blood; and they subsisted without food or speech for 
nine day.s. The supernatural was part of their life. The publication 
of J. F. K. Hecker's work, Die Volkskrankheiten des Mitlelalters, 
made it possible to consider the subject in its true relation. This 
was translated into English in 1844 by B. G. Babington as The 
Epidemics of the Middle .r-lgcs. 

Biui.ioCkAiMiv.—J. B. Louvrek'uil, Le fanatisme renouvrle, pu I'his- 
loire des s(u rile^es, des incendie.s et des mvurtres . . . commis dans les 
Cevennes (.Avignon, 1701 o(') ; A Complcat History of the Cno^nnes, 
K'vinti a Particular Af( punt of the Situation, etc., hy a doc tor of civil 
l;iw ( I 70.() ; 1 ). A, de Brueys, Hisloire du Fanatisme de notre temps 
(lOQo), Suite, de r/iistoirc du fanatisme de notre temps on I'on voit le.s 
dernicrs trouldes des Cevennes (1700) ; Lettres choi.ues de M. Fle.chier 
eveque de S'imes, aver une relation des fanaligues du Vivarez (1715) ; 
Madame de Mere/ dc I’lncarnalion, Memoires et journal trds fidelc de 
ce qui s'est pas\f Ir ii de mai ryoj jusqu’nu i juin lyoy a Nimes tou- 
riiant les phanatiques, piddishcd by E. dc Bnrthelcmy ( Montp('llior, 
S-;.j) ; M. Mi.s.son, J.e Thaitre sacre des Ctvennes, ou Ker.it de. diverses 
nerveillrs nauvrllemcnt operecs dans celte parti de la province, de 
Languedoc (London, 1707) ; the Theatre also contains important v\- 
traets from the w’orks of Benoit, Briie>s. Euiscard ;ind Hover, and 
several original letters from ('amisards; Histoirc de\ Camisards (Lon¬ 
don, 1740) an anonymous work in 1750 condemned b> the parlemt'Ut 
of I'oulouse to be torn up and burnt ; A. Court, Histoire des troubles 
de Ci'vennes (1700, 2nd ed. 18ig), the best work of this period, coni- 
j>iled from numerous manuscript references. Modern works E. Moret, 
\}urn':r ans du regne de Louis XIV. (1859) ; ( 1 . Frosterus, Les Insury,h 
prnitslants sur Louis XIV. (1868) ; A. E. Bray, The, Revolt of the. 
Protestants of the Ct.venncs (1870) ; F. Puau.x, Histoire populairc des 
Cami.sards (1878), and “Originc, causes et cons'-quences de la guerre 
des Cami.sards" (in Revue Historique, igiS) ; A. Issarte. Des causes 
de la revolte des Camisards (1901); C. Bost, I.es predicants prot- 
estantes des Civennes, J6S4-1700 (1912) ; J. Dedieu, Le R6le Politique 
des Protestants fran^ais, 1685-1715, with bibliography (1921). 

CAMMAERTS, EMILE (1878- ), Belgian poet, was 

born at Brussels on March lO, 1878. In 1908 he settled in Eng¬ 
land. His earlier works include four volumes of translations of 
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Ruskin into French, and Lcs Bellini (later ed. 1927). an essay in 
criticism; he has also written two plays, Les Deux Bossus 
(1917), and La VeilUe de Noel (1917). He attained his widesi 
popularity by poems written during the World War, includ¬ 
ing Chants patriotiques ct autres pocmes (1915, trans. as Belgian 
Poems, 1915); Les Trots Rots et autres poemes (1916, trans. as 
New Belgian Poems, igi6); and Messines et autres pocmes (Eng. 
trans. 1918). He also wrote A Ma Patrie enchainee (1Q18, trans. 
as Through the Iron Bars, 1Q18), an account of the sufferings of 
Belgium during the World War, and in 1922 a further collection of 
poems Poemes intimes (Bru.sscls. 1922). He married the daughter 
of I he singer Marie Brema, Tita Brand, who was responsible for 
the translations of his poems mentioned above. 

CAMOENS (CAMOES), LUIS DE (1524-1.S80), Portu¬ 
gal’s renowned epic poet and one of the greatest lyric poets of 
i6lh century Europe, was born either at Coimbra or Lisbon about 
or in the year 1524. He came of Galician stock, owners of land 
near Finisterre; his ancestor, the soldier-poet Vasco Perez de 
Camoes, fled to Portugal after the rout of Monticl in 1.^69, and in 
13S5 fought at Aljubarrota on the losing side of Castille. His 
grandson ni.irried Dona (fuiornar Vaz da Gama, of an Algarvian 
family soon to be immortalized by the discovery of the sea-route 
to India. Lheir son Simao Vaz de Camoes was born at Coimbra a 
few years before that world-shaking event; he married a lady of a 
Sant arena family, Dona Anna de Sii e Macedo, and their son Luis 
Vaz fie Camoes, iierhaps an only child, was born probably in the 
year of his great kinsman \'asco da Gama’s death. The death of 
Simao \'a/. at Goa, whitlu'r he had gone as captain of .a ship in the 
hope of redressing the fortunes f)f a poor “cavaleiro fldalgo,” left 
his widow and child in somi'tfiing like penury, and it is perhaps 
unlikely under these circumstances that the boy wfnild have been 
sent from Lisbon to sliidy ;tt the famous unix'ersity wdiidi h.ad 
been transferred tfi Coimbra in ]5,t7. This seems to incline the 
scales slightly in favour of Coimbra in the very evenly balanced 
claims of Coimbra and Lisbon to be the poet’s birthplace. We only 
knc'w that he studied at Coimbra university, then described as a 
second Athens, to which King Joao HI. by lavish .salaries enticed 
professors from many ffweign countries; they intluded men of 
wnrld-wifie re[)utati()n from .Salamanca. Paris and Bordeaux, 
among them George Buchanan. How thorough was the education 
of the young Camoes is evidenced by the general scientific and 
literary culture shown in his work, and his constant classical 
allusions, n knowledge which he could not have acquired at any 
other time of his unf|uiet life and retained to the end. His ac- 
(inaintance with Latin literature was exteiisivc, and it is very 
probal)le. although not certain, that he al.so knew Greek. 'I’hese 
were the years when the Renaissance was making its late appear¬ 
ance in Portugal; the old national school of jioctr)' rejircsented 
by Gil Vicente was dying out. while Sa de IVIiranda wa.s 
fighting an uphill battle in favour of the “dolce sfil nuovo ” 
Camoes was to excel in either .school. A document recently un¬ 
earthed shows that the iioet's cousin, Bfmto Vaz, was not the 
powerful prior of the College* of Santa Cruz bui a poor canon; 
but, whatever assistance Camoes may have received in his stutiies, 
there can lie no doubt as to his lirilliance. His early i>lay, “Os 
Amjjhitride^,’’ perh.ips acted at Coimbra, and the beautiful can¬ 
zone “Vain ;is serenas agiias,” written there, testify to the* dejith 
and variety of his genius. The fervent humanism of (he beautiful 
old city on the hill above the transparent waters of Mondego and 
the exquisite surrounding scenery had sunk deep into his spirit, 
and we may surmise that it was love rather than ambition that 
drove the poet from the university, where his learning and talent 
could not fail to be appredated. 

He had fallen in love with a lady described in his early poetry 
as having a snow-white face and hair of gold. If she belonged to 
the court and was first seen by the iioet on one of the court's 
periodical visits to Coimbra, it was liut natural that he should 
follow her to Lisbon. The year of his arrival in what had now be¬ 
come one of the most important as well as- most inlere.sting 
capitals in EurojK*, is uncertain, but it may have been 1545. For 
the next eight years of the poet’s life we are confronted by a series 
of fluctuating and contradictory conjectures. It is best to abandon 


the widely held theory that he came to Lisbon in 1542 as tutor to 
the son of the second count of Linhares. the infant Dom Antonio 
de Noronha, who was killed in North Africa at the age of 17 in 
Ap)ril 1553. The other tradition, that he fell in love with a lady 
of the court. Dona Catcrina (Nalercia) de Ataide, whom he is 
alleged to have seen for the first time in a Lisl)on church on Good 
Friday of 1544, Is older but scarcely less fragile. Camoes sang of 
a dozen different loves; sometimes they may be the same uniler 
different names, sometimes the circumstaiucs are different and 
make identity impossible. Apart from the charming verses to 
Barbara, the Indian slave-girl, his most inspaired love i)ocnis seem 
to centre round two objects, the early “head of gold ant] snow,” 
who may conveniently but perhaps incorrectly he called Catcrina- 
Natcrcia, and secondly a lady wEo was drowned at sea and is 
sung under the name of Dinamcne. To the latter, now generally 
a.ssuined to be a Chinese slave-girl with whom he was returning 
from Macao on the occasion of his shijiwreck, were addressed 
some of his loveliest sonnets, including the famous “Alma minha 
gentil.” As to Natercia, she may have been the daughter of Dom 
Antonio de Lima, that Dona C'atcrina de Ataide. who died at an 
■arly age in 1556; but there were two other Caterinas of the same 
surname, neither of w'hom can be summarily dismissed, while a 
more recent learned conjecture rejects all three and considers the 
object of (he ix)e(’s love to have been King Manuel's daughter, 
the Infanta Maria, born in 1521. A further very real clitilicuity 
"onsi.sts in attributing the evidently .sincere and imp)as,sion('d early 
l<»ve poems (<» (wo different piassions, that for the (’oimbra lady 
relebrated in “V.im as .serenas agua.s” anil that for the Li.sbon lady 
first seen in 1544. The attribution of this precocious fickleness 
seems an error in p>sythology on the piart of thi* critics, and it is 
pinder.ible to assume th.it the objei ( of thi; pxiii’s love between 
the years 154.' and i ss.p was one and the same. 

I'he years bi'fore the di'parture to Iiulia were spent at Li.sbon, 
with the exception of two >'ears’ military service in North Africa. 
The poet and ixTinile.ss lidalgn, after (oming to (he capital, con¬ 
tinued to woo Natercia at court, when* he wrote and piroduced his 
second play, “I'd Rei Selcuco.” Father because (he suliject of this 
piny was held to contain an allusion to (he king or beiause (he 
suit of the jioor and indi.screel gerilIonian and scholar was less 
ac'ourably reicived by Natercia's piarents (Ii;in by Nalerd.i, all 
his hopies were suddenly dashed to earth, and he found himself 
wandering disconsolately in the Ribatejo country near Sanlateni, 
canishc'd from the capital and court. 'I’wo years’ serviie in Atrica 
followed ( i547-4()). (luring which, either by an arcideiil or under 
fire of (he enemy. ('ameVs lost the' sight oi his right eye. On re- 
iuniing to Lisbon he found his eousiu. Simao Vaz di‘ Gamoes. hieh 
;n favour with the youthful Prime* Joao ( i ,v^7~5,^ i, to whom many 
mc*n of letters looked a.s their patron, and he pirobably now made- 
he* acquaintance of another of (he prince's friends, D Antonio de 
Noronha. The poet’s hojx’S again rose high, lie had man\’ ft lends 
it court, and. although still [lennilcvss, enjoyed hi,mse‘lf with rowdy 
toon-companions while wailing to receive some reward for his 
servicc-s in Africa and to win recognition for his literary i.o-nins. 
Ii- continued to write lyrics, ptrobably now lomprosed jilay 
■‘Filoderno,” later acted in India, and began to entc-rlain (hoiiifliis 
■f an elaborate cqiic of (he reic-nt glories of his eounirv 'I'he 
dreamy Coimbra boy had become a rasli and generous cmiith of 
he world; ladicvs of the* court might gitie ;i( the “one-e>’e(| devil,” 
)Ut were glad to receive his compliments in verst*hi- <onirade.s 
dubbed him Trincafortes, the Swashbut kler; and beneath these 
.Ujx-rficial frivolities his love for Natercia continued, .^s suddenly 
ind cornptletely as in 1547 his hopies and pirospetls ended During 
he Corpras pirocessitin on June 16, 15,^2, ('amoe^ watumietl a cer- 
.•lin Gomjalo Borges, a court oflieial, in a street i|ijarrel, and Jay 
or c'iglit months in the Li.sbon g:iol. 

Within three werks of his relea.se on March 7. he '-et sail for 
ndia (March 26, He went as a common soldier bound for 

hrc'e years’ service*, and soc>n after bis arrival at (ioa took pitirt in 
primitive expredition against the King of Ghembe on tlie coast of 
Malabar in November, Immediatcdy after his leturn to Cioa he 
ierv'fd in an expredilion to (he Red sea From Gapie (juardafui the 
'ortuguese fleet sailed to Ormuz on the Persian gulf, and after a 
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successful enpfaRpmenl off Maskat, in which six Turkish ships were 
(apturerl, returned to (Joa in November i5=;4. ('ambes must cer¬ 
tainly have received some of the spoils, and for some months was 
able to live (luielly and hap|)ily at Cioa, engaged in the composition 
of some of his noblest lyrics and of the first six books of the 
Lusiads The new Viceroy, Pedro de Mascarenhas, had been 
chamberlain to Prince Joao at Lisbon, and is likely to have been 
an old friend of the poet, but he died in 1555 within a year of his 
apijiointment to India. Under his .siu cessor. the (iovernor Fran¬ 
cis! o d(' Parreto, ('ambes received an appointment at Macao as 
trustee for the profierly of dead or absent Portuguese. Posts of 
all kinds were eagerly coveted in India, tfu^ obscurest appointment 
disap})f)inted a score of claimants, and there is no reason to con¬ 
sider C'anu'ies’ ai)[)ointment as a punishment, howc'ver little* it 
may have corres[)onded to his hopes in 1555, and many as may 
have been the envious enemies whiih his favour with the viceroy 
and his own sharp satirical tongue brought him in that motley 
crowded Goa of gossip and intrigue. On his way to Macao, he* may 
have gone to the Moluccas, but this is by no mc'ans certain. \Vc 
know a little more about his re-turn voyage. It would appear that 
his return was due to a cjuarrel with the captain of the "silver 
and silk slii[) ” trading lietwee-n Jaiian and Goa. (.'aptain Lea)nel de 
.Sousa, incensed at lieing deprivc'd of juri.'.dietion as provedor at 
Macao (the post given to U.inioes) is ailc'gc'd to have arre*sted him 
and brought him liae k to in chains. Much has been made 
of two words of the Lusiads re-ferring to an "unjust orele*r” (in- 
justo miimlo), which it is perh.ijis preferable to take* in a more 
general sense* as alluding to the* original e*xile* to India in i Svv The* 
poet’s term of oCtiee* at Macao was piobably nc'arly up when (.'ap¬ 
tain Sousa put m there at the end of 155S. The* desire to give a 
dram,'die e ast to e-very step in the poet's e are*e*r lias be-en ovc-rdone; 
he m.'iy have e*mbarke‘el less jiictureseiuely, without the chains, in 
the ordinary course of events after making a .sm.dl fortune at 
Macao. 'I'lie* shi]) w;is wri'c ke‘d on shoals oil the* coast of (.'amboelia 
near the river Mekong, and Sousa and 24 others were the sole 
survivors. It was here* that Dinamene pe*risheel, Camoes is repre- 
se-nted as swimming ashore holding the* I-usiads above* his head, 
like Caesar with his Comme-ntaries. The survivors were taken by 
a passing ship to Malacca and Goa (i.Sso). ('ameu*s at Goa 
addii-ssc'd some oelave*s to the* vice*ro\' ( iss.S-61 i Dom Constan¬ 
tino de* llr.aganza. liy his suce c'ssor, the* Comh* de Redondo (ist’i- 
0 .|), Camb(*s’ poe*tieal (al(*nt was a|>i)rt*e iated, so much so that 
the*y could bandy l.iniiliar verse and the iioet could be*.se*e*ch the 
\ici*re)y to save* him from a ele*btor's prison and the te-nder me*rcie*s 
of the* usurer Migiie*! Ruiz, the Skinllint ( k'ios Se*ceos). We linel 
the l)oe*t inc'iting yening I'ldalgos as his intimate* friends to dinne*r. 
and another sign of his favour is the f.u t that whe-n (iarcia da Orta 
published his gre*at work, the "Coloeiuios.” at Goa, he invited 
C'ameie*s tei write* a pre*latory poem. Re*dondo. like* Mascarenhas, 
die*ei before* his term of othce* had expired, otherwi.se he* might ha\e 
made* some substantial pro\'ision for his poet friend. The next 
lhri*e ye*ars are* silence. (’amoe*s held the re*vcrsion to the post of 
fae tor at ('haul, but it might be* ao ye*ar.s be*fore it became his. He* 
jireferred to return to I’orlug.d. 

The friendship of re*dro IJarreio, who was [iroe ee*eling to Sof.ila 
as governor, e*nablc*d him to ie'a\e Goa in .Sept 1 s(»7 and go as far 
as Mozaml)ie|ue in his comi'.uw. 'I’he* poe-t‘s fortune*'- had now 
rt';ieht*d the*ir lowest ebb; he* was no longe*r >dung, the climate 
was bad, homeward ships we re* always overt rowde*d. and Canutes 
was utterly jienniless. He* lived on the charity of frie*nels, and was 
unable to luiy himse*lf a new suit of clothe's. IJis spirit was luit 
quite broken; .is a.*-se*ts he h.id his Ivrit s. his "rarnasso ’ and his 
Lusiads, and that bt*lit*f in itse*lf .whith some-times siijiiioits genius 
in extre-mity. He had shown himself \ery l‘t)rlugue*se* in his im- 
pulsixeness and he was equally Portuguese in his stubborn per¬ 
sist e*ncy. He* continueel to work at his poems, trusting that they 
at least might .survive. An allegeei e ontemporarv account alludes 
to his "dithcult temper”; he had certainly been tried more than 
most men. In 1561) the historian Couto and some other friends of 
C'.imoes we-re* delayed at Mozambique b>- bad weathe-r on their 
homeward vovage*. and whe*n they left the*y took the poet with 
them, providing for his food on the way. 


He reached Cascacs and Lisbon in April 1570. He found the 
city stricken by the awful plague of 1569, but his aged mother 
was .still alive. Through the friendly services of the inAuential 
Dom Manuel dc Portugal he received the royal licence to print 
the Lusiads (.Se*pt. 24. 1571). The poem appeared in 1572 (in 
tw'o editions) and from March 12 its author was granteel an 
ollicial pen.sion of 15.000 re^-is. Three and a half centuries later 
this sum would have been ee|uivalent to half a crown, but in the 
I nth ccntiny-, although not munificent, it sufficed to support life. 
The contrast after the sejualor of Mozambique three years before 
w’as almost as dramatic as previous reversals in this romantic life. 
I'nfortunately the pension w;is not alw'ays regularly paid, although 
under the stricter aelmini.stration of Philip IP it was renew'ed in 
lavour of the poet’s mother, wffio survived him. A few' compli¬ 
mentary verses are all that we know and probably all that were: 
w'ritten during the last jo years of his life. Misfortune h.id, as 
he said, frozen his genius. He w'as not chose*n to accompany the 
young King Sebastian on that last r.ash and royal throw of the 
dice* in Africa in 157S. The poet, weakened by his 17 years in the 
La.st, succumbed to the plague w'hich was once* more ravaging 
Lislion. There are some reasons to as.sign his'de*alh to the summer 
of 157!), but the dale now generally ai cepled is i5So, and June* 10 
is ee*Ie‘brated yearly as a pul)lic holiday in his honour in Portugal. 
On re*e eiving the news of (he rout of Alcae:e*r-Ke*bir, he hae] written 
that he was content to die in and with his country, He aijjjears to 
have* died not in his mother's poor house in the IMouraria eju;irte*r 
but in a Lisbon hospital. A Siiaihsh (’arme-liti* friar, Fray Jose* 
Indio, blessed his departing spirit and sheel ;i tear ove'r the eleatli 
of "so great a genius w'ithout c\e*n so much as a slieet to ee)\e*r 
him.” ('arne'jes w*as buried with othe*r victims of the* pkigiu* in a 
common grave*. His fame grew and spread gradu.ill}* through tljc* 
civilized world. At the* third ce*ntenary of hi.^ ele*;ifh, in iSSo, what 
we'ie* assumed to be his rc'm.'iins were* re-move-el from the church of 
Santa Anna and j)l;ue*d beside those of King Seliastian and \';iseo 
d.'i Gama in the* national panthe-on at Pele-m. 

d’hc* life of Came^jes after his early ye*ars at Uejimhra w,is of an 
unliterary complexion, and his achievement is one nf the most 
extraorelmary instanee*s of the triumph of genius over eircum- 
stance. The Renais.sance had fast hold of him, and, h.id he* lived 
a life of ea.se* in a library, might have turned him into a ])ed,inL 
inste*aei of mert'ly enriching his verse. The very title chosen for 
his epic. Os Lusiadas ("the I’orLuguese") was a i)ii*ce of early 
pc'dantry. His world lrave*ls and adventure's at a time when he 
had lost little of his first sensilive*ne*.ss but was old e'uougli to have* 
a philosophical outlook enabled him to transfe-r his delicate sub- 
jet tivity to the objects that confronted his eye's as thev' had con- 
tronle'd (he heroes of the jireceding century of whom he s;mg, 
and this made him a lyrico-ei)ic poet, a great painter of the sea, 
tapabie of infn.sing his .soul's intensity and perseinal fervour into 
objective descri[)tions. All his greatest poetry wa.s written before 
he was 40; it is the lyric s composed between the ages of 1 S and 5 i 
that cau.se him to rar.k with the world's gre*a(e*st poets, and the 
greater p.irl of (he Litsiuds belongs to (lie same iieriod. .Some 
critics ln)lel theet he brought the* idea ol ;in ejiie poem on Portu¬ 
gal's achievements with him from ('oimbia. The e*pie; idea was 
indeed in the air in the lUth cenlurv and iiroved a thorn in the; 
'-ide of more than one* lyrie i)oet, who like Ron.'-ant, would liave* 
pre*ic*irt*ei to sing i|Uiel ly of hi.-- lov e* without the irnportunale 
ilaim.'- of a Friinriadc. U.imue.s' exile, t.iking liiiii over the groutid 
of the m.iritinu* disceneries of two generation^ c'arlier, eiiablt'cl liim 
to h.irne.'-s his lyri< al genius to the epic form and to ni.ike his poem 
of a iiandn a living work. 

It i.*- iiossible to judge llie Lusiads by eornjiarison with their 
model the Ai'iieid (for, although Camoes had Homer also in his 
thoughts, hi.s epic is mainly Virgilian) or by comparison with the 
"Araucana” of Ercilki and the* multitude of lerigthv ejiics that 
followed The latter eom[)arison brings out the immeasurable 
superiority of the Lusiads; even Ercilla’s epic by its side is a 
woodc'n narrative of historical fact, while the tedious and in¬ 
numerable Portuguese epics which continued into the igth century 
are an involuiilary but emphatic tribute to the genius of C'amoes. 
Hy lomparisun with the epic of the ancients what must .strike all 
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critics is Camoes’s originality. He has made a new thing. If, in 
the words of Montesquieu, it contains something of the charm of 
the Odyssey and of the magnificence of the Acneid, it was essen¬ 
tially an artificial Renaissance epic such as only genius and ex¬ 
ceptional circumstances (lacking in Ronsard’s case) could justify. 
Running counter to the precepts of Politian, Camocs chose a recent 
historical subject, the voyage of Gama (1497-99). The Portuguese 
adventurers are revealed after they had rounded the Cape of Good 
Hope and were approaching Mozambiejue. They are favoured by 
Venus but have to count on the malignant hostility of Bacchus 
(for Camdes, in the spirit of Renaissance poetry, introduced the 
pagan gods into his epic). It is not until the si.xth stanza that they 
reach Calicut. In the meantime occasions have been devised to 
work in the earlier part of the voyage from Lisbon round the 
Caiie, which is personified in the giant Adamastor, and much of 
the history of Portugal, including the romantic fate of Incs de 
Castro and the victory of Aijubarrota. The account of the return 
Noyage to Portugal is varied by a sojourn in an imaginary island 
where the “Lusiads” arc welcomed by the Nereids and Tethys 
foretells the deeds of the J^irtuguese during the next 50 years. It is 
this skilful working in of the contemporary and past history of the 
nation that gives to the poem its balance and unity. Vasco da 
Gama, the nominal hero, is less an individual than a representative 
of the Portugue.se nation. The length of the Lusiads is less than 
a quarter of that of the epics of Ariosto and Balbucna. In this 
restraint the jioet showed his wisdom, although an early Portu¬ 
guese admirer of the poem complained that it was too long to be 
inscribed in gold and too short to be read for ever. Camcies’ lyric 
insjhration maintained the Lusiads, desjute some minor blemishes, 
at a levc'l attained by no other modern epic (if we except Paradise 
Last ). 

A sensiti\e genius can only make jiearls of the harsh .strokes of 
destiny and build song out of sorrow at a cost; it burns itself out, 
and W’hen Camoes returncal to Lisbon he seems to have been little 
more than a sack of ashes, with an occasional glow running 
through th(;m. His first poems, one or two of them written before 
he left t/oimbra, show that he early attained a perfeation of form 
previously unknown and subsequently unsurpassed in the jioetry 
of his countrymen, an astonishing mastery of the Italian metres; 
sorrow, suffering and exile gave* the fioems written during the first 
years at Goa, including the jioc'm on the “Discontent of the World’’ 
and the 73 cjuinlilhas (octos>llabic stanzas of live lines) beginning 
“Sobolos rios'■ a deeper thought and-philosoiiliy, while the early 
command of metre and musical rich transiiarent style W'ere re¬ 
tained. 'Phis humanist's mind was of a national cast, and he ex¬ 
celled in the native “redondilhas” (octosyllabic verse). He em¬ 
braces a wide range of poetry, from feathery light love lyrics to 
profound musings on change and destiny and the solemn accc-iits 
of religion; from the. satire of circumstance or jiassing comjili- 
ments to the heroic sound and fury of patriotic enthu.siasm. Ilis 
poetry combines softness and vigour, thought and ecstasy, Platonic 
or nc‘()-Platonic mysticism and the most realistic experience, 
spontaneous naturalness and technical perfection, rich latinization 
of language and a severe classical restraint. The diction of the 
Lusiads is marked by a llow'ing grace and majestic harmony. A 
few of the sonnets, canzoni, eclogues and elegies and half a score 
of poems WTitten in the native octosyllabic metre have been sur¬ 
passed by not more than six or sc;ven poets since Homer .sang, and 
are as enduring a title to fame as the cc3mposition of the Lusiads 
itself. No authentic contemporary (lortrait of Camefes is extant, 
and implicit faith cannot be placed in that published by Severim 
de Faria in 1624. The fate of the lyrics has been unfortunate; 
they remained in manusenpt during the poet’s life, and no critical 
edition has yet been (jublished. 

BiHr.TOGKAi’iiv. —The immense bibliography of Camocs is studied 
in vols. v., xiv. and xv. of Innocencio da Silva’s Dkcionario Bihlio- 
f^raphico and in Thc’ophilo Braga’s Bihlinf^raphia Camoninna (Lisbon, 
J8S0). The text remains that of the complete but uncritical edition in 
six volumes by tin* Viscondc de Juromenha (Lisbon, 1860-6(3), but 
there is a critical edition of the Lusiads l)y Epiphanio Dias in 2 vols. 
(Porto, 1920). Valuable contributions to the study of the text were 
made by C. Michaldis de Vasroncellos in the Zeiischrifl fiir rotnanische 
Philoloyje and Circulo Camoniano (i8c30“f,2); and important but 
much discussed documents vitally affecting the biography have been 


published by Sr. Pedro de Azevedo in the Bolctim da Sryunda Classe 
of the Lisbon .Xc'ademy of Sciences, vol. xi, (1017) pp. 24-25, Sr. 
Jordao de Freitas in () Naufrayio dc Camocs (Lisbon. 1015) and Sr. 
Joao Grave in the Bolctim, vol. xi. (i()i8) j)|). i04i-.}S. These and 
other researches and conjectures make it now possible to rewrite in 
great part the lives by Burton, Carnoens: Ilis Life atui Ilis Lusiudas 
(iS8i), Storck, Luis dc Camorns Lchcn (I’acierborn, 1890, with 
Portuguese translation by C, MichaiMis de \'asconrcllos, 1897), and 
Braga, Camocs. Kpocha e Vida (Porto, 11307). Among English trans¬ 
lations of the poems, those h> .^ubertin, The Lusiads, 2nd ed. 1884, 
and seventy sonnets (1S81); Burton {The Lusiads, 1880, and The 
Lyrkks, 1884), and the earliest (1665) English version of the Lusiads 
by Sir Richard Fansfiawe still hold the held. The fourth centenary 
of the poet’s birth elicited no work of imi^ortance, hut a short life 
of Camocs was published by the Hispanic Society of America in 1923 
In 1921 had appeared the Lisbon National Library facsimile edition 
of the editio princeps of O.v Lusiudas, with an introduction by Dr, 
Jose Maria Rodrigue'S, wTose important .-l.v Pontes dos Lusiadas and 
Camoes e a Injanta Maria saw- the light in the monthly Jnstituto 
(1908-13). I'o the Condo de Ficalho’s A Flora dos Lusiadas (18H0) 
was added Professor Pereira da Silva’s .study on ,1 Astronomia dos 
Lusiadas (1918). (A. B.) 

CAMORRA, a secret or qiia.si-sccret society of South Italy, 
once of considerable dimensions, but now extinct. Tt became 
known publicly about 1820. The origin of the name is unknown, 
but [lo.ssibly both the word and the association were introduced 
into Naples by the .Sinmiards. There is a Sjianish word camorra 
(a quarrel), and similar societies seem to have existed in Spain 
a long time before the Camorra made its first ajipearance in 
Na|)les. 

The society was primarily social, and originated in Neajiolitan 
prisons filled with the victims of Bourbon misrule and ojipression, 
its first purpose being the jirolection of i.irisoniTS. In or about 
1830 the Camorra was carried into the city by prisoners who 
had served their terms. The members W'orked the streets in 
gangs. They had special methods of communicating with each 
other. Th(‘y mewed like cats at the apiiroach of the jiatrol, and 
crowed like cocks when a likely victim approached. A long sigh 
gave warning that the latter was not alone, a sneeze meant he 
was not “worth powder and shot,” and so on. The society rapidly 
extended its jiower, and its operations included smuggling and 
bla(kmail of rdl kinds in addition to ordinary road-rol)l)eries It,'- 
inlliK'nce grew to be (onsidcrable I’rimi's were in leaguf* W'ith 
and .shan.'d the profits of the smugglers: statesmen and dignitaries 
of the church, all (la.s.ses in l;ut. were invoKcd in the sociot>'’s 
mi.sdceds. The gi'iieral (!is<)rd<9' of Naiiles was so great and the 
piolice so liadly organized that nu-n hunts were glad to engage 
(he C'amorra to sujx-rinteiid tlu‘ loading and unloading of rnerchan- 
disi'. A.s it was non-jHilitital, IIk' gox'ernnient did not inU-rfiTc with 
the society: indeed its members were taken into the iiolice serx'ice 
and (lu‘ C'amorra sometimes detiaied (rimes whiGi b.iftled the 
authorities. 

Political Influence. —After (he socicMy became political 

In i,S(»o, when the (onstitulion was granted by Fratuis II , the 
eaniorristi then in gaol were liberated in great numfiers, Th(‘ 
association betaine .all-jiowerfu] at elections, and geiu'ral disorder 
reigned till i8()2, 'riiereafter severe.' repressix'e measures were 
taken to curtail its jiower. In .Sept. 1S77 there was a delerniined 
eftort to exterminate it : 57 of the most notorious (amorristi being 
simultaneously arrest(*d in (lie market-jil.iec. In hjoo re\'el;Uions 
as to the Gamorra's jiower were m.ade in the lourse ol a liliel 
suit, and these led to the dissolution of (he N.ajiles nuinieipality 
and the ajiiiointment of a royal conunissioniT. .A go\ eminent 
entjuiry also took jilacc. As the result of this iini-st ig.ition tlie 
Honest Government League was formed, whiih su< (ceded in 
TQOi in entirely defeating the Gainorra (andidates at (he ninnicijial 
elections 

The Camorra Extinct. —In kjii general interc’t was again 
aroused in the Gamorra by a f:irnous murder case the ( uocolo 
murder, in which some 20 jiersons were brought to trial, all ac- 
cu.sed of being affiliated to the .society, among them the man 
rejiuted to be its chief, who was cxtrai.lited (roni the United 
SLiles. The case, which lasted over a year, was transferred from 
Najiles to Viterbo to ensure an imjiarfial xerdut. and the s(tverc 
sentences which were jiassed dealt a death-blow to the organ¬ 
ization. 
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Thf tertr is now used in Naples, as apachfi.s is in France or 
thti^s in America, to signify that criminality which exists in all 
great cities. 

CAMOUFLAGE. Tlie word camcjuflage means military de¬ 
ception to mislead the enemy in his observation of troops, equip¬ 
ment and fieldworks (’amoullage is used as protection against 
aerial and ground observation. 

MILITARY 

The application to war of camouflage, as thus defined, is by 
no means novel; dummy guns were successfully emjdoyed in the 
past to mislead an o|jponent, and dummy aeroplanes were put to 
.similar use with d«'velo|)menf of military aviation. Many historical 
instances could be brought forward in which camouflage was ])r:u- 
tised by individuals as an expedient. Hut it was not till the World 
War (11^14-18; that it was jiractised by armies as a policy. 

A Iransition.d stage between the spasmodic use erf camouflage 
in emergencies and its rc-gular and sNstc-malic u.se is marked by 
the painting, or otlier treatment, of cejast defence fort.s to blend 
with their surroundings, in order to render ihc-m less conspicuous 
from the sea. 'I'lie well-known chec|u<‘red black-and-white of the 
Spithead forts was an attempt to mislead the enemy as to the 
e.xact location of the gun embrasures. 

A further stagt* was reached in the adoption of uniforms 
coloured to blend with the usual or typical colour.s of the cejuntry- 
sicle in a thc*alrc‘ of war. Hy iHc^ij the American army wore khaki 
unilornis in the- f’lulippines; and after the South African War, w'heii 
thc‘ imiiorlanc c' of conc.ealrnent c anii' into gre-at |)roniinc‘ncc‘, the Briti.sli 
and mo,St otfier armies acloptecl dust-coloured, light-blue, grey or 
grc'V-green unilorms 

Hitherto deception in war had been limited to the c:omparativdy 
simple task ol dt.(:eiving the iuunan ey<‘. at a considciatde <li.staricc 
and for a sliorf lime. In the War (icpa 18) its rc‘>lc- was c'xtended to 
circumventing tlie camera in addition to deceiving for long periods ttie 
eyes of observe rs armed with powerful glassc's, and for the first time 
in history a military unit w’as organized tor tfie definite purpose ol 
practising siieiitific deee\)licjn. 

This policy was initialed ley certain French artists serving in a 
Frc'ttch baltc'ry towards the end of nna 'Fhe interest of a French 
cctmmancler was (aroused and his sympathy enlisted, with the result 
that a “.scetion cle camouflage” was formed early in for Ihc- 

purpose of assisting units in the concealment of battery positions and 
other military works, and tlie construction of comaaled posts of 
ohservation. The success attained liv this .section led to the organiza¬ 
tion of the British eatnouflage .service, as a unit of Koyal Engineers, 
early in ic)i6. 

Principles and practice may he dealt with under three heads; (1) 
the concealment of gun positions and the like from the enemy’.s acao- 
planes; (-’) the concealment of observation posts and machine-gun 
emplacements from direct view’; and (t) miscellaneous applications of 
camouflage. 

PROTECTION AGAINST AIR OBSERVATION 

The puriai.sf of camouflage is to render objects indistinguish¬ 
able or unrecognizable by means of imitation or disguise. Con¬ 
cealment in the limited sense of “hiding from view” is not the 
primary aim. The ideal is non-interference with the natural or 
nprmal aspect of the loc.Uity as viewed from the air, with whicl 
I he enemy has become familiar through ob.servaticm and pho¬ 
tography, the latter being (he more accurate. A jrhotograph will 
always record .something. Tlie art of camouflage lies in conveying 
a misleading irniire.ssion as to what that something signifies. The 
photograph records colour.s and accidents of ground (such as bare 
earth, vegetation, woods, etc.) in terms of light and shade, form¬ 
ing a patchwork or p.ittern of black and wliite meeting in varying 
intensities of grey, A cultivated district pre.sents a regular chess¬ 
board pattern, with large rectangular expan.scs of monotone, the 
only accidents to break the monolons- being large hedges, banks 
or houses, with their attendant shadows. Broken ground, .su<h 
a.s demolished villages, slu'lled areas or patchy segelation, pre- 
sentS'a highly complex j)a((ern, full of merging lights and shades. 

rholographicaJly, the effect of colour is not so marked or 
important us the effi'ct of light and shade. Earth is toward the 
white end of the scale and grass or vegetation toward the black— 
not bccau.se of their res|>ective colours but on account of the 
amount of contuinetl shadows or “texture” (.surface roughness). 
Texture affects reflection of light; and camoullagt' material mast 


have texture like the material it represents, otherwise it absorbs 
more or less light than is desirable, its artificiality is obvious 
from the air, and deception fails. Contrasts are much accentuated 
on .snow and the effects of shadows are more marked. Conse¬ 
quently it is essential, when judging the colours of a locality, to 
dew it vertically and not obliquely as one is accustomed to see a 
flower bed. 

Therefore the most practical method of planning the conceal- 
nenl of any work is to plan it with reference to a recent photo¬ 
graph which records the ground jiattern, and the natural facilities 
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irevailing complexity, because detection depends on comparison 
md comparison is made difficult by the* intricacy of the pattern. 

There .are certain characterisfic clues which betray new work 
e» the reaider of aerial photographs. They are disturbance of soil 
md vegetation, tracks, sh.adows, regularity and blast-marks of 
guns. Tbe.se clutA must be suppressed from the ver\^ beginning; 
conversely, if deception is to be achieved by the use of dummies, 
these (lues must be supplied. 

Shadows.—The form of any erection, or excavation, is re¬ 
vealed in a photograph hy the shape of the shadow cast. Two 
intersecting planes, e.if., the tw'o sides of the roof of a building, 
wdll show differently on the photograph fexcept for a very brieff 
jieriod every day) betausi' they receive light at different anglt*'^. 
and therefore reflect it diff(.*rcntly. It follow’s that an .artificial 
reproduction of locality must be erected p;iral!el to the contours 
of that locality, or in other words the ])lanes of the imitation and 
the real must not intersect. A mound must be imitated by a 
mound, .and a fl.it surfad- by a flat surfact’. 

Regularity.—No sliajie in nature is of regular outline; con¬ 
sequently anything of a regular sha)>e in a photograph irn-ites 
scrutiny because it must be the work of human hands. Tn a 
battery positiim, regularity is usually dis\)layed in the geometric 
shape of the gun-jiit and the regular siiacing and alignment of 
(he guns. 

Summary. —^To sum up the theoretical conditions which govern 
the concealment of gun positions, and other works, from the 
enemy in the air, the material of which (he camoutkige is com¬ 
posed must at all times appear on the photograph like the object 
or surface it represents, and likewise appear natunil to the ob¬ 
server’s eye. As to material, it must be light, strong, imiiervious 
to weather, firejiroof and easily manufactured. Disturbances of 
soil, tracks, .shadows, blast-marks and regularity must never .seem 
associated with an active gun {losilion or occupied work. 

Natural materials such as branches, grass, etc.. :tre of little 
use for camouflage purjioscs if protection from view is r(‘(|uircd 
for more than Iw'O or three days, for, when withered, they be¬ 
come very conspicuous. 'I'he most satisfactory cover is afforded 
by some form of net having an opaejue centre of a boldly 
irregular shape, with a border becoming decreasingly opaque 
towards the edges. Nets are made opaque by w’caving with strips 
of cloth, by placing foliage in upright, natural-ajipeariiig posi¬ 
tions, or similar methods. The type of nalunl surroundings 
largely governs. The centre should be only so opaejue as to 
[irevent the object underneath (gun or excavation, as the case 
may be) being visible from the air and the border ojiaque enough 
to mask the shadow of the object without casting a shadow itself. 
Such a cover is ererted at a suitable height above the obji’ct to 
be coneealed. and parallel with the contour of the ground. It 
follow's that the higher the erection (he greater must be the area 
rec]uired to cover ‘object and shadows. Evidence afforded by 
tracks is perhaps the most difficult of all to eliminate. Positions 
which are admirably concealed in every' ether way are bctrayi'd 
by the tracks leading up to them, so much so that it is often 
possible to count the number of guns in a battery by the paths 
leading to each gun-pit and to distinguish bcMwecn gun positions 
and other works. 

Tlie following afford good illustrations of methods of con¬ 
cealing approaches to positions in the open; (a) Leading the 
track close past the gun position and on to join an existing track, 
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the connection to each pit being treated with camouflage material 
or cut grass, etc. (h) Similarly, but close in front of the gun- 
pits in order to use the track to hide blast marks. This method 
has the disadvantage of restricting traffic while the guns are in 
action, (c) Siting a battery in the midst of an existing network of 
tracks, taking precautions to reproduce on the camouflage any 
path interrupted by a gun-pit. It is not practicable to conceal 
long trenches. If a covering sags or differs materially in tone 
from its surroundings the mere length and regularity will betray 
its presence. 

Material and Production. —The principal desiderata in ca¬ 
mouflage material arc durability and porlalnlity. It is almost 
inevitable that production must be standardised in the case of 
operations on a large scale. It is pos.sible to deal individually 
only with a few special positions and the exterior of observation 
posts and the like. Square, woven, weather-proofed fish netting 
provides the most portable foundation. For a field gun 30 ft. x 
30 ft. is sufficiently large, as larger sizes than this become un¬ 
wieldy and difficult to erect. Wire netting is more durable and 
therefore best suited for large works. Sni.all rolls—-30 ft. x 6 ft.— 
are a convenient size. Open meshed canvas (scrim) is very 
suitable material for use on the ground and in conjunction with 
wire or fish netting. Fireproofing should be adopted wherever this 
is po.ssible. 

Sunproof dyes and water paints arc preferred for coloration, 
m that order. Oil paints arc a source of danger owing to 
their tendency to cause .sjiontancous combustion in stacked ma¬ 
terial. In order to achieve standardization it will probably he 
necessary to adopt four apinopriate colorations, viz., all vegeta¬ 
tion, all earth and two mixtures cf vegetation and earth. 

PROTECTION AGAINST DIRECT OBSERVATION 

The concealment of observation exists, machine-gun nests, etc., 
is comiiaratively simple, being merely an adujitation of the craft 
of theatrical property-making. Natural features may be selected, 
in placi's from which good observation can ])e detained, and thc.so 
must he copied exactly. At night, the real is removed and re¬ 
placed by the imitation, trees, sand-bags, mile-stones, mounds 
of earth, chimney-slacks, walls, 'fhe copy is a thin outer shell 
containing a bullet-proof lining in order to give confidence to the* 
occupier, d’he loopholes, when subject to scrutiny at short range, 
can be made ciuile invisible by the use of gauze, which though 
pafiilcd to resemble the exterior of the OP., remains tran,si)arent 
from the inside. Tliis melhod should only l)e adopted when ab¬ 
solutely necc'ssary, because gauze intt'rferes with vision—es- 
fjecially through glasses; in other ca.ses care must be taken to 
give the loophole an irregular shape. 

The following conditions govern the successful employment of 
such observation posts, particularly in the c.a.se of the more 
elaboiate examples such as trees: 

1. Concealed access is essential. 

2. The works connected with installation must, like other works, 
be concealed from the air. 

3. They should not be erected in filaecs that are normally sub¬ 
ject to heavy shelling, for the reason that careful observation will 
be prejudiced and accidental damage will |)rol)al)ly reveal tin* ob- 
•servation pcjst to (he enemy. 

4. Provision mu.st always be made to ])revt'nf dayliglit showing 
behind the loophcjlc, thus rendering it transparent to the enemy. 

5. The comfort and .security of the- observer must always be 
studied, otherwise the full value of the observation will never be 
obtained. 

Imitation tree.s can be de.signed either to accommodate an 
observer at a good height above the ground or to conceal a long 
ijcriscope, the user of which is protectc'd in a strong dug-out. 
In the former case the observer has a better view but i-, un¬ 
comfortably cramped. The periscope is limited in respect of 
magnification, field of view and clearness of vision, in proportion 
to its length (sre Pf.risctjhe). On the other hand, advantage 
may be taken of its length to obtain high eommand with com- j 
parative security or increased security with low command. | 


MISCELLANEOUS APPLICATION 

The following are examples from the w.ir of 1914-18. In the 
dummy attack, series of painted silhouettes made of stout mill- 
Iward representing the various postures of advancing troops, were 
mounted in frames, which could be raised or lowered from places 
of safety, so as to represent the waves of an attack. This was 
to draw fire off a real attack. Dummy heads made of papier 
mache were used for location of enemy snipers, the exact jKisilion 
of whom could be gauged by producing the alignment of the 
holes of exit and entry of the .snifx^r's bullet. Sniper costumes 
painted and garnished wath local material enabled a skilful wearer 
in numerous ca.ses to attain close proximity to the enemy without 
detection 

Road.s may be shielded from enemy observation by lateral 
screens or by overhead v’crtical screeics with lateral wings, placed 
at intervals. Concealment of road.s from overhead aerial observa¬ 
tion over any distance is obviously impracticable; overhead verti¬ 
cal screens are effective against observation from high ground sta¬ 
tions. 

A screen consisting of wire netting with two-thirds of the 
surface covered with interlaced strips of canvas is sufficient—(‘.spe¬ 
cially if a chequered effect of black and white be adopted. 

(F. J. C. W ; X.) 

Itini.jDCiKAruY,— -(«. II. Addison, The Work of the Roval Tnninrers 
in the European M ar, 1014-1018, vol. viii., Miscellaneous, Sect. iii. 
(1927); S. J. Solomon, Sdentipe Camouflage (1920). 

NAVAL 

Camouflage l)oth of large and small ships on various lines, 
but with the invariable idea of reducing visibility, had been at¬ 
tempted in the British navy for many years before the World 
War, but without succe.ss. Th(‘ Board of Admiralty then adopted 
a })artial form of (amoullage. by painting all vessels a light grey 
as opi)Osed-to the black hulls and light upper works pr('\'iously in 
force. It wa.s not until 1017, during the height, of the submarine 
peril, that a practical scheme, having a deiinite end in view and 
formulated on scientific lines was ])Ut forward and oltuially 
adojitc-d by the British authoriti(!s. It was culled for distinction’s 
sake in official documemts “dazzle painting”; it embodied entiiely 
new ideas on sea camouflage and was rescued from the early 
(lece.ise which had, in turn, been the fate of each of its predeces¬ 
sors by the fact that its originator wais able to sui)ply in large 
numbers designs to scale, each of which bore otit .1 central idea. 

Object. —The sole object of dazzle painting was so to di.stort 
the normal apicearancc of a vessel that her actual course became 
a matter of doubt in the mind of a submarine ol'licer, the estima¬ 
tion of a vessel’s true c'our.sc being the prime factor required to 
(‘iisure a successful attack. 

Application.—Dazzle painting w^as intended juimarily lor 
application to merchant ships. 'I'he.sc* ves.sels were in far greater 
need of protection than warships owing to their slow si)ec(l and 
vulnerability and also to the fact that the enemy was making a 
lomerted attack on Faigland's .supi)li(‘s of food and materials 
essential to (he conduct of the World War. A ceilain num¬ 
ber of war vessels were, however, dazzle painted. 'These were 
chiell\' .diips engaged on convoy work, .-illhough a cerTiin num¬ 
ber detailed for special duties such as mine-laying and patrol 
service valued thi.s sfiecial form of jirof(‘rtion. .At first sight it 
would a])iiear impossible to treat a vessel with jiaint in sia h a 
way that an experienced sc-aman could be derei\e(! as to her ;ic lual 
course, Imt dazzle-painted ships proved that this ( ou!d be clone, 
juxtaposition of violently contrasted colours, bl;uk and white 
predominating, combined in accordance with (he ).'uv.-> of perspec¬ 
tive, could make it extremely difficult to judge the ai uirate in¬ 
clination of a vessel even at a short distance. 

Coloration.—In (he early stages of rl.i/./de paiicing, a large 
range of colours was employed to achieve the end in \ iew Ex- 
jK-ri'-nce showed that this could be at tain, d lv\' a mia h smaller 
number, and towards the end of the W'ar, the p;nicip.il colours in 
u'-e w'ere black, white and blue, lhe.se being cnqiloyed in varying 
iiiK-nsity. A factor which led to the simphficaiion ot the colours 
used was the knowledge that the Clerin.m naval authoritic^s had 
introduced the use of colour screens in their submarine peri.scojxts 
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with a view to reducing the camouflaged ship to a silhouette, and 
so neutralizing the effect of the colours used. These screens, how¬ 
ever, had no effect whatever on a design depending solely on 
black, white and blue for its contrast. Shortly after its adoption 
by the Admiralty, dazzle painting was ordered under the De¬ 
fence of the Realm Act and the whole merchant service was 
ordered to he i)ainled. Numbers of war vessels operating with 
merchant ships w-rr* .ilso painted: these cornpri.sed chiefly convoy 
crui.sers, sloops and destroyers. Certain other naval vc.ssels, en¬ 
gaged in blockade duties, were also painted. These vessels were 
.specially liable to attack, fieing at sea for long periods and con¬ 
stantly under slow .sj)eed or altogether stopjx'd. 

On the introdintion of the scheme a con.siderable volume of 
maritime o{)inion was directed against it from lack of a proper 
grasj) of its objects, and because it a[)peared to rimder a vessel 
mor(‘ conspicuous than it was when painted grey. In ]x>int of fact, 
at the date of the submission of the scheme the proposer, who was 
on [latrol duty in the C'hannel, had noted that all transports were 
painted a dead black from water line to truck. The o|)p()sition, 
however, rai)idly disappeared as soon as the objects of the scheme 
were thoroughly grasped, and the rafudly increasing numbers 
enabled seamen to judge for themseha's th(' difficulties of ac¬ 
curately estimating the exact courses of dazzle-painted shii)s met 
with at .sea. 

Extension of Use. —Soon after th(‘ establishment of the 
Dazzle Def)artmerit, erujuiries were made by the Allied maritime 
governments as to tlu' ellicacy of this new form of defence again.st 
the submarine. 'I'he f rench Ministry of Marine attached three 
officers for training uiuiiT the- new scheme and .shortly afterwards 
set up a similar deiiartment in I’aris. 'I'ht' U S. Navy Dispartment 
ask(‘d that an officer might be sent to Washington; shortly after 
his arrival a Dazzle Di'jiartnieiit was formc-d to deal with U.S. 
shipping. The lielgian (lovernment arranged for alUtheir mer¬ 
chant ves.sels to be dealt with directly in the British ch'partment. 
Complete sets of jilans were forwarded to Italy and japan. 

The number of vessels sacial by tlii;^ device can never be 
definitely ascertained, but its rapid expansion in practice to 
all Allied merchant shipiiing show'cd that the authorities were 
.satisfied that it played a gre.at part. Apiiroxiinately 4,000 mer¬ 
chant ships were jiainled, and ujiwards of 400 war ve.ssels, en¬ 
gaged principally in convoy and patrol duties, were also painted. 
The total cost of p.iinting amounted to some £2,500,000. 

CAMOUFLET. A term used in military mining to designate 
a mine charge which, when exploded, does not break the surlace 
of the earth. Derived from Latin “calamo flatus”—a blast through 
a reed or pipe—it came to me.in a stiller. This form ot 
mine is used by the defence to dc-slroy the attackers’ advancing 
mine-galleries wathoiit forming a crater on the surface*, in which 
the assaulting infantry miuht mike a lodirment. (.S’cc further 
Fortification and Siececraft.) 

CAMP (from Lat. campus, <ieid), a term u.sed more par¬ 
ticularly in a military sense, but also generally for a temporarily 
orgartized place of food and shelter in open country, as oppo.sed 
to ordinary housing (sec Camping), The shelter of troops in, 
the field has always been of the greatest importance to their 
well-being, and from the earlii-si times tents and other temporary 
shelters have been employed as much as possible when it is not 
fea.sible or advisable to (luarter the troops in barracks or in 
houses. The applied sense of the w'ord “camp” as a military iKist 
of any kind conies from the practice which prevailed in the 
Roman army of fortifying every em.impment. In modern war¬ 
fare the word is used in two ways. In the wider scn.se, “camp” 
is opposed (0 “billets,” “cantonments” or “quarters,” in which 
the troops are scattered amongst the houses of towns or villages 
for food and shelter. In a purely military camp the soldiers live 
and sleep in an area of open ground alUitted for their sole use. 
They are thus kept in a state of concentration and readiness for 
immediate action, and are under better disciplinary control than 
W'hen in c/uarters, but they suffer more from the weather and 
from the wemt of comfort and warmth. In (he restricted sense 
“camp” implies tents for all ranks, and is thus opposed to 
“bivouac,” in which the only shelter is that afforded by impro- 
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vised screens, etc., or at most small tentes d'abri carried in sec¬ 
tions by the men them.selves. For training purposes in peace 
time, standint^ camps are formed. These may be considered 
simply as temporary barracks. An entrenched camp is an area of 
ground occupied by, or suitable for, the camps of large bodies of 
troops, and protected hy fortilicat ions. 

Ancient Camps.— English writers u.se “camp” as a generic 
term for any remains of ancient military posts, irrespective of 
their special age, size, purpose, etc. Thus they include under 
it various dissimilar things. We may distinguish (i) Roman 
“camps” (castni) of three kinds, large permanent fortresses, 
small permanent forts (both usually built of stone) and tem¬ 
porary earthen encampments (sec Roman Army); (2) pre- 
Roman and (.5) post-Roman camps, such as occur on many 
English hilltops. We know* far (00 little to be able to assign 
these to their special periods. Of I on we can say no more than 
that the “cam[)” is not Roman. But W’e know that enclosures 
fortified with earthen walls w'cre thrown uj) as early as the 
bronze age and probably earlier still, and that they continued to 
he built dow'ii to Norman times. These consisted of hilltops or 
cliff-promontories or other suitable positions fortified wn’th one or 
more lines of earthen ramparts w'ith ditches, often attaining huge 
size. But the idea of an artificial elevation seems to h;i\’e come 
in first with the Normans, Their mattes or earthen mounds 
crowned with wooden yialisadcs or .stone lowers and surrounded 
by an enclosure on the flat constituted a new element in forlifua- 
tion and greatly aided the conquest of England. (See Castle.) 

CAMPAGNA, GEROLAMO (r. T549-after 1626), Italian 
sculptor, born at Verona, a jiupil and assistant of Dane.se t.’al- 
aneo, with whom he workeeJ at Verona and Padua, and whose 
work in S. Antonio he completed after his master’s death in 1575. 
He was one of the most distinguished sculptors of his age, hi,^ 
work being very decorative, filled with exuberant life and move- 
nuail, liis figures well modelled, his heads sensitive. Most of his 
work is in Venice. W(‘ may mention the bronze statue of St 
Anthony in S. Giacomo di Rialto; one of the two colossi at the 
/(‘cea (1580); statuary in S. Redentore. in i)articular a fine cruci¬ 
fix ov(;r the high altar (1588); the high altar of S. Giorgio Mag- 
giore, executed in co-operation with his brother Giiisei)pe (1501- 
951; the monum(‘ntal tomb of the doge, Pasquale Cicogna, in the 
Jesuit church (1595); the high relief of “Christ sui^porled hy 
Two Angels” in S. Giuliano (1606); the high altar of S. Lorenzo 
ti6K-i8). 

CAMPAGNA DI ROMA, the low country surrounding tlv' 
city of Rome, hounded on the north-west hy the hills surrounding" 
tb(* lake of Bracciano, on the north-east by the Sabine mountains, 
on the south-east hy the .Alban hills, and on the south-west by the 
sea. (See Lattum and Rome: Modern City; and, for origin of 
the name, Campania ) 

CAMPAGNOLA, DOMENICO, Italian painter and en¬ 
graver, who w'orked during the first half of the iOth (entury at 
I’adua. In conjunction with Titian he decorated the Scuola del 
Santo with a scries of frescoes representing the life of St. An¬ 
thony. He was also employed on frescoes in the Scuola del Car¬ 
mine and in palaces of Padua. His name occurs for the last time 
on Nov. 24, 1562, when he undertook the decoration of a wall in 
(he sacristy of the cathedral. Among his first extant works arc 
some engravings and woodcuts signed and dated 1517 and 1518. 
He is well known for his pen and ink drawings, many of which 
Wi're at one time ascribed to Titian. Thc'se drawings arc not 
merely sketches or preliminary studies for ideturos, hut arc works 
•'oniplele in themselves One of tlic finest examples is a landscape 
with two youths in (he foreground, signed by the artist, in the 
Malcolm collection at the British Museum (388). 

Sec (L Morelli, Italian Masters in German Galhries. For engravings 
see E. Gallichon, Gaz. des B. Arts, xvii. (1864). 

CAMPAGNOLA, GIULIO (c 1482 -1514), Italian en¬ 
graver, born at Padua in 1482. He was a youth of great versatility 
and promise, and while still under 17 showed much skill at 
{lainting. engraving and music. He was influenced by Mantegna 
and Diircr and engraved subjects after Giorgione. His delicate 
modelling hy flicks and dots anticipated stippling. 




CAMOUFI-ACiE 


i’LAll:; 









CAMPAIGN—CAMPANIA 673 


See Kristeller, Giulio Campagnola, Graph. Gescllsch., v. (1907); 
E. Gallichon, Gaz. des B.-Arts, xiii. (1862). 

CAMPAIGN, a military term for the continuous operations 
of an army during a war or part of a war. The name refers to the 
time when annies went into quarters during the winter and liter¬ 
ally “took the field’’ at the opening of summer. Its modern usage 
is, in contrast to a war on the one hand and a battle {q.v.^ on the 
oilier, to cover the operations in a particular theatre of war and 
during a particular period. It thus constitutes a clearly defined 
phase of the war as a whole. The word is also used figuratively, 
especially in piolitics, of any continuous operations aimed at a defi¬ 
nite object, as the “plan of campaign” in Ireland during 188C-87. 
The word is derived from the Latin Campania, the plain lying 
south-west of the Tiber, cf. Italian, la Campagna di Roma, from 
which came two French forms; (i) Champagne, the name given 
to the level province of that name, and hence the English “cham¬ 
paign,” a level tract of country free from woods and hills; and 
(2) Ca?npagnr, and the English “campaign” with the restricted 
military meaning. 

CAMPAN, JEANNE LOUISE HENRIETTE (1752- 

1822), French educator, the companion of Marie Antoinette, was 
born in Paris. She was apipointed reader to the daughters of 
Louis XV., and after the sacking of the Tuileries in June 1792 
supiiiorted herself by establishing a school at St. Germain. The 
j\itronage of Hurtense de Bcauharnais led to Mme. Campan’s be¬ 
coming directress of the academy founded by Napioleon at Ecouen 
for the education of the daughters and sisters of members of the 
Legion of Honour. The post was abolished at the restoration of 
the Bourbons. The most noteworthy thing in ISfadame Campan’s 
system was the place given to domestic economy. Among her 
writings are Mrmoirrs snr la vie privre de Marie Antoinette, 
suivis de souvenirs et anecdotes historiques siir Irs regnes de 
Louis XTV.-XV. (1823), and De I’Rducatiofi des Femmes. 

See Jules Flammermont, Les Mhnoires dc Madame de Campan 
(18S0).* 

CAMPANELLA, TOMMASO (1568-1639), Italian Ren¬ 
aissance fjhilosopher, was born on Sept. 5, 1568, at Stilo in 
Calabria, and became a Dominican in 1582. A chance reading of 
the De Renim Natura of Bernardino Telesio (d. 1588), which 
delighted him by its appeal to nature rather than to authority, 
led to his defence of Telesio in Philosophia sensibus demonstrate 
(1591). His own opposition to authority necessitated his depar¬ 
ture from Najiles for Rome and other Italian cities in the follow¬ 
ing year. On his return in 1598, his implication in a j)loL to free 
Najiles from Spanish tyranny culminated in his imprisonment 
for 28 years, during which time he composed his sonnets and 
prepared most of his philosophical works. When released, Campa- 
nella found favour with the pope whose temporal power he had 
always supiiorted; but on the outbreak of a new conspiracy 
headed by his pupil, Tommaso Pignatelli, he was persuaded by 
the pope to go to Paris (1634) where he was well received by 
Cardinal Richelieu. While preparing a complete edition of his 
works, he died in Paris on M.iy 21, 1639. 

Cainpanella was well versed in the sciences of his day. In 
philosophy, he was, like Giordano Bruno (g.v.), a follower of 
Nichol.'is of Cusa and Telesio. He rejected Aristotclianism for a 
direct study of man and nature, but he was never entirely free 
from the mediaeval spirit. Accepting the authority of faith in the 
■sphere of revealed theology, he held that philosophy should be 
based on experience. The prime fact in philosophy was to him, 
as to Augustine and Descartes, the certainty of individual con¬ 
sciousness to which he assigned a threefold content—knowledge, 
will and love, the perfection of these powers, being true religion 
and union with God. The fact that consciousness contains the 
idea of God is the one sufficient proof of the divine existence, 
since the idea of the Infinite must be derived from the Infinite. 
God is a unity possessing the attributes of the rational soul in a 
pre-eminent manner. The more remote from God creatures arc, 
the greater their degree of imperfection and not-bcing, which is 
characterized by ignorance, impotence and hatred. However, God 
IS immanent in all finite natures and all, even inanimate beings, 
have a kind of sensibility. Of creatures, the highest are the 


angels and human beings, who, by virtue of their reason, are akin 
to the Divine. Next comes the mathematical world and then the 
corporeal world of animals, plants and inanimate things. 

In natural philosophy, Campanella shakes off this neo-Platonic 
colouring and, following Telesio, advocates the experimental 
method and regards heat and cold as the dynamical principles 
in matter by the strife of which all life is explained. In political 
philosophy, he maintains the superiority of the Church to the 
State, and, therefore, the subjection of all temporal government 
to the pope as the representative of God. In the Civitas Solis 
of 1623 (Eng. trans. in Morley’s “Univcr.sal Library”), Campa¬ 
nella, obviously under Platonic inspiration, .sketches an ideal state 
based on communism of goods and of wives, and ruled by phi¬ 
losopher-priests who set forth wisdom, love and power as the 
highest virtues and command manual and military service from 
each citizen. Thus the ideal state is an artificial organism for the 
promotion of individual and collective good. On the view taken 
as to Campanclla’s alleged complicity in the conspiracy of 1599 
depends the question as to whether this system was a })hil()soph- 
ical dream, or a serious attempt to sketch a constitution for 
Naples in the event of her becoming a free city. The De 
Monarcliia Hispanica of 1602 (Eng. trans. by E. Chilmead, 1654) 
contains an able account of contemporary politics, especially 
Spanish. 

BiBi.ioGRAPnv.—Campanclla’s chief works apart from tho.se men¬ 
tioned above are: De. sensu rcrum (1620) ; Apologia pro Galileo 
(1622) ; Realis philosophiae cpilogisticae partrS iv. (1623) ; Athrismus 
triumphalus (1631) ; Monarehin Messiae. (1633) ; Philos, realis (1637) ; 
Philos, rationalis (1638); Philos, universalis sen metapli. (1638). His 
poems were edited by G. Gentile in Scrittori d'ltalia (1915), bo of 
the .sonnets being translated from earlier editions by J. A. Symonds 
in 187S. See. also Ancona, Opere di T. Campanella, seelte, ordinate 
ed annotate (2 vols., Turin, 1854) which contains Cypriano’s Vita 
Campanellae. (1705); Dom. Berti, Lettere inedite di Campanella, etc. 
(1878), and Nuovi documenti di 7 ’. C. (t88i); V. Si)ainpanato, 7 *. 
Campanella, Lettere (Bari, 1927) ; L. Amabile, Pra T. Campanella 
(3 vols., Naples, 1882) ; (i. Sante Felici, Le Dot trine fdosofico-^ 
religiose di Campanella (Lanciano, 1895) ; J. Kv.'icala, Campanella, 
ein Reformer der ausgehenden Rrnnissanre (Berlin, 1909) ; L. 
Blanrhet, Campanella (1920) and E. G. Gardner, Campanella and his 
Poetry (Oxford, 1923), 

CAMPANIA, a territorial division of Italy. The modern 
district (11. below) is of much greater extent than that known by 
the name in ancient times. 

I. Campani was the Roman name for inhabitants first of the 
town of Capua and its di.strici and (hen for inhabitants of the 
Campanian plain. The name is pr(“-Roman and appears with Oscan 
terminations on coins of the early 4th (or late 5th) century im'. 
struck for or by the Samnite conquerors of C'ampania, whom the 
name properly denotes, a braiuh of the great Sabelline sto(k 
{see Sahini). Wc know from .Strabo and others that the Sam- 
nites deprived the Etruscans of the mastery of Campania in the 
last quarter of the 5th century. Cumae was taken by them in 
428 or 421, Nola about the same time, and the Samnite language 
they sjioke, henceforward known as Oscan, spread over all Cam¬ 
pania except the Greek cities, though Etruscans rem.iined liere 
and there for at least another century. 'I'he mountain warriors 
took over many Etruscan customs; the haughtinc'ss and luxurv of 
the men of C’apua was proverbial at Rome. This town became the 
ally of Rome in 338 n.c. By the end of the .-ith century Campania 
was completely Roman politically. Certain towns with their 
territories (Neapolis, Nola. Abella, Nueeria) were nominally 
independent in alliance with Rome. These towns were faithful 
to Rome throughout the Hatinihalic war. But Capua and the 
towns dependent on it revolted; after its cai)lure in 211 Capua 
was utterly destroyed. Sec. R. S. Conway, Italic Dialects (1S97); 
J. Bcloch, Campanicn (2nd ed. Breslau 1890). 

The name Campania, first formed by GreiTs from Cami)ani, 
was not in common use until the middle of the ]st century a.d. 
Polybius and Diodorus avoid it entirely. Varro and Ivivy use it 
sparingly, preferring Campanns ager. Polybius ('sud century n c.) 
uses the phrase ra TreSta rd Kara KaTri'rji' to expiess the district 
bounded on the north by the mountains of the Aurunci, on the 
I east by the Apennines of Samnium, on the south by the spur of 
1 these mountains which ends in the peninsula of Sorrento, and on 
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th(‘ south and west by tlif sea, and this is what Campania meant to 
Pliny and Ptolemy. The Keoyraphers of the time of Augustus (in 
who.se division of Italy Campania, with Latium. formed the first 
region) carried the north boundary of Campania as far south as 
Sinuessa, and even the river Volfurnus, while farther inland the 
modern v'illage of San Pietro in I'ine preserves the memory of 
the north*(;ast boundary which ran between V'enafrum and Cas- 
inuni. ()n the east the valley of Volturnus and the foot-hills of 
the Apennines as far as Abellinurn formed the boundary; this 
town is sometimes reckoned as belonging to C'ampania, some¬ 
times to Sarnnium. The south boundary remained unchanged. 
From the time of Diocletian onwards the name Campania was 
e.xtended much farther north, and included the whole ol Latiurn. 
'I'his district was governed by a ci>rrrrt(>r, who about a.d. ^^33 re¬ 
ceived the title of comularis. Jt is for this reason that the district 
round Rome still bears the name of Campagna di Roma. Cam¬ 
pania, consisting mainly of a very fertile plain with hills on the | 
north, east and south, and the sea on the south and wt'sL, is j 
traversed by two great rivers, the Liris (mod. (iarigliano, ro5 m. 
lung) and V^olturnus (mod. Volturno. 94 m. long) divided by the 
Mons Ma.ssicus, which comes right down to the sea at Sinuessa. 
The plain at the mouth of the formt'r is comparatively small, 
while that traversed by the Volturnus is the main i)liiin ol 
Cani|)ania both of these rivers rise in the central .Apennines, and 
only smaller streams, such as the Sarnus (mod Sarno) which 
waters the fertile plain south-east of Vesuvius, Sebethus, .Savo, 
belong entirely to ('ampani.t. 

The road system of Campania was extremely well developed 
and toudual all the important towri.s; it is now follow'ed by rail¬ 
ways. Tlu' most important road centre of Can)pania w-ns C'apua. 
at the east edge of the plain. At C:isilinum, 3 m. to the north¬ 
west, was the only bridge over the \ olturnus until the construc¬ 
tion of tilt.’ Via Domiliana; arul here met the Via Appia, jia.s.sing 
through Minturnae, Sinues.sa and I'ons Carnpnnus (where it 
crossed the Savo) and the Via Latina which ran through 'IVanuin. 
Sidit inuin and Cales At (.'alalia, 6 m. .south-east of C’aiiua, the 
Via Appia began to turn east and to approach the mountains on its 
way to Peneventuin, while the i'ia I’opilia went straight on to 
Nola (w'henc.e a road ran to Abella and Ahellinum ) and thence to 
Nuceria Alfaterna and the south, terminating at Rc’giuni. ITom 
Caima itself a road ran north to Vicus Dianae, (!aiatia and d'elesia, 
while to the south the so-called \'ia Canipana (there is no ancient 
warrant for the name) led (o I^uteoli, with a branch to C'liniae, 1 
IJaiae and Misenurn : there was also (onnection between Cumae, j 
I’ute<ili and Neapolis, and another road to Atella and Neapolis. 
Neapolis coukl al.so be readied by a brain h from the Via Popilia 
at Sues.sula, whidi passed through Acerrae. ITom Suessula, too, 
there was a short cut to the I'd Appia fiefore il actually entered 
the mountains. Duniilian further improved the communications 
of this district with Rome, by the construction of the Via Domi- 
tiana, which diverged from the Via Appia at Sinue.ssa, and fol- 
lowi’d th(‘ low sandy toast; it crossed the river Volturnus at 
Vollurmim, near its moutli, l»y a bridge, which must have been a 
consideraitle undertaking, and then ran, still along the .shore, ])ast 
Liternuiu to Cumae and thence tti Puteoli. Here it fell into the 
existing roads to Neapolis, the older I'd Antiniana over the hills, 
at the back, and (he newer, dating from the. time of Agrijipa, 
through the tunnel of Pausilypon and along the coast. The mileage 
in both cases was reckoned from Puteoli. Beyond Naples a road 
led along the toast through Herculaneum to Pompeii, where there 
was a brandi for Stabiae and Surrentum, and thence to Nuceria, 
where it joined the Pd Popilia. From Nuceria, which was an im¬ 
portant road centre, a direct road ran to Stabiae, while from 
SalcTiuim, 1 1 m. farther south-east but outside the limits of 
('ampania proper, a road ran due north to Abellinurn and thence 
to Aeclanum or Rencvenlum. Teanum was another important 
centre; it lay at the point where the f'd La/ina was crossed at 
right angles by a road leaving the Pd Appia at Minturnae, and 
passing through Suessa Aurunca, while east of Teamini it ran on to 
.'\llilae, and there fell into tlie road fr(jm Venafrum to Telesia. 
I'ive miles north of Teanum a road branched off to Venafrum 
from the straight course of the I'd Latim, and rejoined it near 


Ad Flexum (San Pietro in Fine). It is, indeed, probable that the 
original road made the ddour by Venafrum, in order to give a 
direct communication between Rome and the interior of Sarnnium 
(ina.smuch as roacLs ran from Venafrum to Acsernia and to 
I'elesia by way of Allifae), but it is difficult to believe that the 
short fut through Rufrae (San Felice a Ruvo) wa.s not used in 
j ancient times. The 4(h and 3rd century coins of Telesia, Allifae 
j and Ae.scrnia are all of the Campanian type. 

Puteoli, the chief ancient harbour, wa.s most important in the 
and-ist century n.c. The harbours constructed by Augustus by 
connecting the Larus Avernus and L.acus Lucrinus with the sea, 
and that at Misenurn (the latter the station of one of the chief 
division.s of the Roman navy, the other fleet being stationed at 
Ravenna), were mainly naval. Naples also had a con.siderable 
trade, but was less important than I’uteoli. 

The fertility of the Campanian plain was famous in ancient as 
in modern times; the best portion was the Campi Laborini or 
L(‘borini ((ailed Phlegraei by (he Creeks and Terra di Lnvoro in 
modern times) between the roads from Capua to Puteoli and 
Cumae. The loo.se black volcanic earth (terra pulla) was easier 
to work than the stiffer Roman soil, and gave* three or four crops 
a year. The spelt, wheat and millet are especially mentioned, as 
also fruit and vegetables; and the, roses supplied the perfume 
factories of Capua. 'I'he wines of the Mons Massicus a’ld of (he 
Ager Falcrnus (the. flat ground to the east and south-ea-1 of it) 
were the most sought after, though oth(’r districts also produced 
good win('; but the olive was better suited to the slo[)(‘S than to 
the plain, though that of Venafrum was good, 'fhe Oscan lan¬ 
guage remained in use in the .south of Campania (Pompeii, Nola, 
Nuceria) at all events until the So('ial War, but at .some rlate soon 
after that Latin became general, except in Neapolis. where Creek 
was the official language during the whole of the imperial period. 

11 . Campania in the mc^dern sen.se includes a considerably larger 
area than the ancient name, inasmuch as to the rnmpartimrHlo of 
('amf)ania belong the four provinci's of Benevenlo, Naples, .Avel- 
lino and Salerno, that of (Vi.serla having been absorbed partly by 
Naples and partly by Rome. It is bounded on the north by the 
))rovinces of Frosinone and Rome (Lazio), Aquila and Campo- 
basso (Abruzzi c Molise), on the northeast by that of Foggia 
(Apulia), on the cast by that of Potenza (Lucania) and on the 
.M)uth and west by the TyiThenian sea. The area is 5,213 scjuare 
miles. It thus includes the whole of ancient Campania, a con¬ 
siderable portion of Sarnnium (with a part of the main cdiain of 
(he Apcnnine.s) and of Lucania. while towards Lazio (he ]»oundary 
is now as it was in ancient times, consisting thus of a mountain¬ 
ous district, (he greater part of which lies on the Mediterranean 
side of (he watershed, with the extraordinarily fertile and popu¬ 
lous Campanian plain between the mountain.s and th(^ .sea. The 
low sandy coast, with its lagoons, begins at the mouth of the 
Liris. and continues (interrupted only by the Mont(‘ Massico, 
which reaches the sea at Mondragone) past the mouth of the 
Volturno (where important schemes of drainage and reclamation 
arc in jarogress, extending to lacola) as far as (he volcanic dis¬ 
trict (no longer active) with its several extinct craters to the 
west of Naples, which forms the north-west c’xtremily of the Bay 
of Naples. In con.sequencc of the volcanic character of the 
di.slricl there are several important mineral .springs which arc 
used medicinally, especially at Pozzuoli, Ca.stellammare di Stabia, 
and on the island of Ischia. 

Pozzuoli (anc. Puteoli) the most important harbour of Italy in 
(he jst century n.c., is now of small con.sequence, while Najiles is 
I one of (he most important harbours of modern Italy, and the 
; cotton-spinning and weaving industry has taken firm root, as also 
; the perfume in.lustry. Beyond it, Torre del Greco and 'I'orre 
Animnziata. at the foot of Vesuvius, are active trading ports for 
smaller vessels. Castellammare di Stabia, on (he west coast of 
(he gulf, has a large naval shipbuilding yard. Beyond Castellam- 
; mare the promontory of Sorrento, ending in the Punta della 
I Campanula (from which Capri is 3 m. south-west) forms the 
j south-west e.xtremity of the gulf. The highest point of this 
1 mountain ridge, which is connected with the main Apenninc chain, 
j is the Monte S. Angelo (4,735 ft.). It extends as far east as 
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Salerno, where the coast plain of the Sole begins. The south-east 
extremity of the Gulf ot Salerno is formed by another mountain 
group, culminating in the Monte Cervati (6,229 ft.); and on the 
east side of this is the Gulf of Policastro, where the province of 
Salerno, and with it Campania, borders on the province of Po- 
tenza. The population ( 1936) was 3.698,695. 

Naples is the chiel railway ceiitre; the main line from Rome 
runs by Formia and along the coast to Villa Literno, where it 
turns inland to Aversa, with a branch to Pozzuob; while the older 
line runs from Rome through Roccasecca (whence there is a 
branch via Sora to Avezz;ino, on the railway from Rome to 
(^astellammare Adriatico), Caianelio (junction for Isernia, on the 
line between Sulmona and Campobasso or Benevento), Sparanise 
(branch to Formia and Gaeta) and Caserta to Naples. From 
Caserta, indeed, there are two independent lines to Naples, while 
a main line runs to Benevento and I'oggia across the Apennines. 
From Benevento railways run north to Vinchiaturo (for Isernia 
or Campobasso) and south to Avellino. l-'rom Canccllo, a station 
on one of the two lines from Ca.serta to Naples, a branch runs to 
Torre Annunziata, and another to Avellino. Naples, besides the 
two lines to Caserta (and thence either to Rome or Benevento), 
has local lines to Pozzuoli and Torregaveta (for Ischia) and (wo 
incs to Same, one via Ottaviano, the other via Pom|X‘ii, which 
together make up the circum-Vesuvian electric line and are in 
connection with the railway to the top of Vesuvius. The main 
tine for southern Italy passes through Torre Annunziata (branch 
tor Lastellammare di Stabia and Gragnano), Nocera (branch for 
Godola), Salerno (branch for Mercato San Severino) and Bat- 
ipaghm Here it divides, one line going east-south-east to Sicig- 
nano (branch to Lagonegro), Potenza and Metaponto (for Taranto 


! and Brindisi or the line along the east coast of Calabria to Reggio), 
the other south-southeast along the west coast of Calabria in 
Reggio. Industrial activity is mainly concentrated in Najde.s, 
Pozzuoli and between Naples and Caslellammare di Stabi.i (in- 
eluding (he latten on tlie ea.st shore of the Bay of Naples 'I'lns 
district was iu-avily bombed hv the Allies in World Wai 11 

CAMPANIFORM, in arehiteeture, hell-.shaped; most com¬ 
monly used to describe a tyjie of Eg^^ptian capital (q.v.) sliaped 
like an inverted bell. 

CAMPANILE, a bell tower, used in connection with rluirches 
or town halls, especially in Italy. The campanile is sometimes 
attached to the building and sometimes free standing The 
earliest campaniles are those of the churches of S. Aiiollinare in 
Classe and S. Apollinarc Nuovo at Ravenna, variou.sly dated 
from the 7th to the loth century, The.se are .simple round 
towers without decoration and with small, round, art lual o|)cnings 
in pairs near the top. The more usual type of stiuare lainpanile 
appears frequently from the loth century onwards, and wa.s ap¬ 
parently developed simultaneously in Rome and Lombardy. It is 
gc-nerally decorated by means of jirojecting vertical strips, known 
as pilaster strips, and ranges of arcaded cornice whidi divide 
the tower into several stages. Each stage has openings on all lour 
faces, cither single, double or triple-arched; where double or 
triple arches are used, there is frequently but a single iolumn be¬ 
tween the adjacent arches, even wlien the wall to be larried is of 
great thickness, .so that a bracket cajiital, between the column and 
(he arches, becomes necessary. The top of ihe tanqianile has an 
arcaded cornice, little, if any, larger than the cornices below. 
The roof, in early examples, i.s usually a pyramid of low jjitch, 
invisible from tl;e ground. This remained llie Roman type 
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throughout the Middle Ages, although many variations occurred. 
Cornices of ])seu(]o-classic tyiH' are frequently used instead of the 
arcaded cornice, and the top cornice given greater importance by 
projecting the eaves of the roof. Openings are often large, com- 
fjletely filling the topmost stage with the exception of the sup- 
jjorting piers at the corners. In general, the tendency in Roman 
examples is towards horizontality rather than verticality of 
effect. In many instances the horizontal stages formed by the 
successive cornu c‘s are treat cal alike, with ranges of wall arcades, 
as in the campanile of .S (borgio in Velahro (early i2lh century). 
(Ireater richness was sometimes given by building in fragments of 
Korn,in ornament. Other important Roman exami)lcs are: S. 
T’rassede, lo.So, Santi Quattro Incoronati, 1123, and S. Maria in 
Trastevere, ii.^cj. 

The campanile reached its most highly organized forms in the 
north The Lombards were obviously a tow'er-building people 
and they found in the campanile a great ojiportunity. The early 
tower of S. Satire) in Milan, of the late ()th century, already 
shows an advatued composition of horizontal stages, arcaded 
cornic es which c onnc-c t the corner pilaster strips, and arched 
openings, single below and double above. In the later, and much 
larger, northern campanile of S. Ambrogio in Milan (early 12th 
century) semicircular projections like engaged columns break up 
the stages and give additional vertical lines. "J'he top storey so 
develoj)ed that it gave the effect of a crown to the whole compo¬ 
sition—an immense aesthetic advance—and was finally completed 
by a pyramidal (occasionally conical) .sjiire, even when the tower 
lielow was sc|Uare, in which c;ise the tower was first capped by a 
lialust rade. 

The si)irec] and c rowried tower became a favourite in Venetia; 
by the elimination of horizontal cornices and large openings below 
the belfry stage, every effort was made to develop a sense of 
height. The Wmetian campanile consists of a tall, square, slim 
shaft, freciuently tapered or battered, which rises unbroken to 
the open belfry at the lop. This belfry has one or two stages of 
arcade*, and is oflc-n in stone, altliough the* rest of the tower is 
brick Above the belfry cornice rises the spire, sometimes square, 
as in the famous canijianilc* at Wnice (lower [lortion 10th to i2lh 
century, bc'lfry storey 1510). The original building collap.sed in 
i()02 but was rebuilt in h^oS in exact imitation of the old, or 
octagonal, with jiinnaclc's and sjiirelc'ts at the corners, as in the 
campanile of S. Zeno at Verona (12th century). The Venetian 
type, owing to its iK'rfection, remained in constant use far into 
the Renaissance period. 

'I'wo campaniles of mediaeval Italy do not belong to any of 
these types That at Pisa—the* famous Ic-aning tower—is a cir¬ 
cular structure of great bc-aiity and riehnc'ss, with a heavy wall 
surrounded by st.igc-s of arc aded galleries. The other is the great 
lainiMiiilc* ctf I loreiu(*. designed !)>• Giotto. Taddeo CLadcli and 
others (c'arly T4th cc*n1ur\’). 'Phis remarkable ('om])osition uses 
the Lombard tradition of liorizontal stages. ])ut attains a sense 
of lightne.ss by the daring octagonal corner bultre.s.ses and the 
tremendous enlargement of the belfry .stage, which is approxi¬ 
mately twice* as high as any other. Of unique beauty, also, are 
the* decorative shc*athing.s of coloured marble and the exquisite 
sculpture that ornaments the lower storews. 

The great height of many of these Italian campaniles is 
notable. The total height of that at Wnice is 320 ft.; at Florence, 
.'75 ft.; of the Palazzo del Comune, Verc^na, 273 ft.; and at 
Oremona, 3cg) fc'vi. With the advent of the Renais.sance, and the j 
subsequent i)opulaiity of the dome, the use of (.ampaniies. except ; 
in \'cnetia. diniinishc'd r.ipiclly, ' 

Interesting modc'in campaniles arc* that of the cathedral at j 
VVestminstc'r by G, F. Boaley, (hat of the municipal building 
groLij) at Springl'ielcl. Mass., by Pell and ('orbett, and that of the I 
Lniva'rsity of California, Berkeley, Calif., by J. G. Howard. 

Hnii ioccKAeny. - A. L. Frothinnham, Thr Afovumrnts of Christian 
Romr from Constantine to the Renaissance (i<)oS); C. Martin, L’Art 
roman en France (igio) ; ibid., L'Art roman en Italic, ^■ol. i. (1912), 
vol. ii. bv C. Eulart (i()24); C. Ricci, Romanesque Architecture in 
Italy (1025) ; C. Roccatclli and E. Verdozzi (ed.,G. Mars). Hrickioork 
in Italy (1925) ; C. A. Cummings, Architecture in Italv (new ed., 
1927). (T. F. H.) 


CAMPANOLOGY, the art, or science, concerned with bells, 
bell-ringing, bell-founding, etc. (See Bell.) 

CAMPANULA (bellflower), in botany, a genus of plants 



AIN. AND NATURALIZED IN NORTH bome ill 3 ciciise sj)ike often 2 ft. 
AMERICA long: the harebell ( C. rotundi- 

jolia) found from Labrador to Alaska and southward to New 
Jer.sey, Nebraska and California, and the California bcdlflower 
(C. prenanthoides), a delicately beautiful jilant, native to wooded 
mountain slopes from Monterey to southern Oregon. In north¬ 
eastern United States and adjacent Canada the creeping bell- 
llower (C. rapuncidoides), the Coventry bell (C. Tracfielium ) 
and tlu* clustered bclitlower iC. ^lonierata) liave become w'idcly 
n.itinalized. 

CAMPBELL, .AXEXANDER ( • ySS-iSbC)), IJ.S. religious 

leader. \v;is born near Ball\'mc*na Conn!\ .Antrim, Ireland, on 
Sept. 12, 17SS. and wa^ the son of Thomas Campbell (1763- 
1S54 ), a schoolmaster and clergyman of (he J’resbyterian “Seced- 
ers." Alexander in iSog after a year at Glasgow university 
joined his father in Washington (Pa.) where the father had just 
formed an association “for the sole purpose of promoting simple 
evangelical Christianity” as a way to the union of the Church. 
With his father’s desire for Church unity (he son agreed. Ho 
began to preach in i8io, refusing any salary. In 1811 he settled 
in what is now Bethany (W.Va.) and was licen.sed by the Brush 
Run church. 
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On adopting baptism by immersion in 1812, his father, mother, 
wife, sister and others following him, he became the leader of the 
new society calkxl Disciples of Christ or Christians, sometimes 
nicknamed Campbellites. The purpose of the society was to 
restore primitive Christianity as the waV to the union of all Chris¬ 
tians, which they contended was essential to the conversion of 
the world. He edited The Christian Baptist, later The Millennial 
Harbinger, and 60 volumes bear his name on their title pages. He 
held for days public debates with the Roman Catholic Archbishop 
j. B. Purcell, of Cincinnati, Robert Owen, Secularist, of Scotland, 
and others. C'ampbell was a member of the constitutional con¬ 
vention of Virginia in 1829. He founded Bethany College 
(W.Va.), being its president until his death, on March 4, 1866. 

Sfi' R. Richardson, Memoirs of Alexander Campbell (i8()8) ; T. W. 
(Jraflon, Alexander Campbell (1897) ; W. E. Garrison, The Sources of 
Alexander Campbell's Theology (lyoo) ; Archibald McLean, .d/c-va/ir/rr 
Campbell as a Preacher (1908) ; W. T. Moore, Comprehensive History 
of the Disciples of Christ (190c)); Peter Ainslie, Yale Lectures: The 
Messay,e of the Disciples of Christ for the Union of the Church (1913). 

CAMPBELL, BEATRICE STELLA (Mrs. Tatrick 
Campbell.) (1865-19.10), Engli.sh actress, was born in London, 
her maiden name being Tanner. In 1S84 she married Captain Pat¬ 
rick Campbell (d. 1900), and in 1914 Major George Cornwallis- 
West. In i8()3 her performance in Pinero’s Secotid Mrs. Tan- 
qncray at the St. JamesV at once put her in the first rank of Eng¬ 
lish actresses. She played with Mr. (Sir Johnston) Forbes Robert¬ 
son (q.v.) in Davidson’s For the C/a mm, and in Macbeth. Other 
great jiarts of hers were in Ma^da and in Shaw's Pygmalkm. 

In 102: Mrs. Patrick Campbell published an autobiography, 
Mv Life and Some Letters. 

CAMPBELL, SIR COLIN : .see C'l-VDF,, Coi.t.N Ca.mi‘Hi:i,t., 
Baron. 

CAMPBELL, GEORGE (1719-1 ycjt)), Scotli.sh theologian, 
was bom at Alierdeen on Dec. 25, 1719. and died there on March 
31, 1796. He was principal of Vtarischal college ( i75<)), and pro¬ 
fessor of divinity (1771). He is remembered chielly for his Disser¬ 
tation on Miracles (1763), written in reply to Hurne’.s es.say His 
other more imjiortant works are Philosophy of Rhetoric (1776). 
and J New Translation of the Gospels (1778), with critical and 
explanatory notes. 

Sec a memoir bv G, S. Keith prefi.xed to the jjosthumoiis Lectures 
on Ecclesiastical History (1800). 

CAMPBELL, JOHN (1708-1775), Scottish man of letters, 
was born at Edinburgh on March 8, 1708, and dietl on Dec. 28, 
1775. He was the author of Lives of the British .{dmirals (4 vois., 
1742 and ly-i-Dl the Military History of Prince pMghie and the 
Duke of Marlhoroueji (173O); and a Political Survey of Britain 
(2 vols., ly,}.!); and of many contributions to works of reference. 
Campbell was agent for Georgia (1 765-75 ). 

CAMPBELL, JOHN CAMPBELL, Baron (1779-1861 ), 
lord chancellor of England, the second son of the Rev. George 
Cam]ibell, D.D., was horn on Sept. 17, 1770, at Cujiar, Fife. He 
studied at the United college, St. Andrews. In 1800 he was 
entered as a student at Lincoln’s Inn, and, after a short connec¬ 
tion with the Morninp, Chronicle, was called to the bar in 1S06, 
and at once began to report cases decided at nisi prius, i.e., on 
jury trial. Of these Reports he publi.shed altogether four vol¬ 
umes, with learned notes; they extend from Michaelmas 1807 
to Hilary 1816. He changed his circuit from the home to the 
Oxford, and wa.s made K.C. in 1827. He unsuccessfully contested 
the borough of Stafford in 1829, but was elected for it in 1830 
and again in 1S31. In the House he showed an extraordinary zeal 
for iniblic business, speaking on all subjects with practical sense, 
but on none with eloquence or sjiirit. His main object wais the 
amelioration of the law, more by the abolition of cumbrous 
technicalities than by the assertion of new and striking principles. 

Thus his name is associated with the Fines and Recoveries 
Abolition Act, 1S33; the Inheritance Act, 1833; the Dower Act, 
1833; the Real Property Limitation Act, 1833; the Wills Act, 
1837; one of the Copyhold Tenure Acts, 1841; and the Judg¬ 
ments Act, 1838. All these measures were important and were 
carefully drawn; but their merits cannot be explained in a bio¬ 
graphical notice. His most important appearance as member for 


Stafford was in defence of Lord John Russell’s first Reform Bill 
(1831). The following year (1832) found Campbell solicitor- 
general, a knight and member for Dudley, which he represented 
till 1834. In that year he became attorney-general and was re¬ 
turned by Edinburgh, for which he sat till 1841. 

His political creed was that of a moderate Whig. In Parliament 
he continued to lend the most effective help to the Liberal party. 
At this time also he exerted himself for the reform of justice 
in the ecclesiastical courts, for the uniformity of the law of 
marriage (which he held should be a purely civil contract) and 
for giving prisoners charged with felony the benefit of counsel. 
His defence of The Times newspaper, which hat! accused Sir 
John Conroy, equerry to the duchess of Kent, of misappro])ri- 
ation of money (1838), is chiefly remarkable for the confession 
—“1 despair of any definition of libel which shall exclude no 
publications which ought to be suppressed, and include none which 
ought to be permitted.” His owm definition of blasphemous libel 
was enforced in the prosecution which, as attorney-general, he 
raised against the bookseller H. Hetherington, and which he 
justified on the singular ground that ‘‘the vast bulk of the 
population believe that morality depends entirely on revela¬ 
tion; and if a doubt could be raised among them that the 
ten comniandnients were given by God from Mount Sinai, men 
would think they were at liberty to steal, and women would con- 
.sider themselves absolved from the restraints of chaslit),” But 
his mo.st distinguished effort at the bar was undoubtedly the 
speech for the House of Commons in the famous case of Stock- 
dale V. Hansard, 1837, 7 ‘irid P. 731. The Commons had 
ordered to be printed, among other papers, a report of the in¬ 
spectors of prisons on Newgate, which stated that an olisciaie 
hook. i»ubli.shed by Slockdale, was given to the prisoners to read. 
Stockdak- sued the Commons’ publisher, and was met by tlu’ pk-a 
of jiarlianientary privilege, to which, however, the judges did not 
•live cited, on the ground that they were entitled to define the 
privileges of the Commons, and that publication of jiapi'rs was 
not essential to the fundioiis of Parliament. The inalLer was 
settled by an act of 1840. 

In 1840 Campbell conducted the prosecution against John 
Frost, one of the three Chartist kaiders who attacked the town of 
Newport, all of whom were found guilty of high treason. In Llim! 
Cardigan's trial hefort' tht- House of Lords for murder in a duel 
—in whidi he was acquitted on ;i technicality—C'amphcll made 
the* extraordinary declaration that to engage^ in a duel wliieh 
could not 1)0 declined without infamy, i.e., social disgrace, \\as 
"an ad fre-e from mor.al turpitude,” although the law pruiirrly 
held it to he wilful murder. Next year, as the- Melbourne admin¬ 
istration was near its close, Plunkett, the venerable chancellor of 
Ireland, was forced by discredit able pressure lo rc-sigm and Ihc 
Whig attorney-general, W'ho had never practised in c-(|uil\’, be¬ 
came chancellor of Irc-I.incl, and was raised to the jieerage with 
the title of Baron C.impbell of St. Andrews in the county of File, 
His wife, Mary Elizabeth Camjibell, had in 1836 bec-n created 
Baroness Stralhc-den in recognition of the withdrawal ot his 
claim to the mastership of the rolls. 'I'hc’ post of clnmc-llor 
Campbell hedd for canly sixteen days, and then re-signed it to his 
successor, Sir Edward Sugden (Lord St. Leonards). 

In 1S42 he published The Speeches of Lord Campbell at the Bar 
and in the House of Commons, with an Address to (he lri\h Bar 
as Lord Chancellor of Ireland (Edinburgh). It was bdlcnccd by 
the lAves of the Chief Justices of EnGand, from the Norman (. aii- 
quest till the death of Lord Mansfield, a hook of similar construc¬ 
tion but infe-rior merit. Mcanwdiile Camjibell spoke- ire(|uentl>’ in 
the House of Lords. The 3rd volume of the Protests of the Lords, 
edited by Thorold Rogers (1875), contains no fewer than te n pro¬ 
tests by Campbell, entered in the years 1842-45. 

During the period 1841-49, whe-n he .sat in the Hou.se- of Lords, 
he produced The Lives of the Lord Chancellors and Keepers of 
the Great Seal of Enj^land, from the earliest times till the reityi 
of King George IV., 7 vols., whic h was jnibli.shed in 1899. 

On the resignation of Lord Denman in 1S50. Campbell was 
appointed chief justice of the Ouc-c-n’s Bench. In he was 

made lord chancellor of Great Britain, probably on the under- 
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standing that Bcthtdl should succeed as soon as he could he spared 
from the House ctf Commons. Campbell died on June 2^, 1861. 

HuiLioGRAi'liv .—Ltfr of Lord Cawphrll, a Selection from his Auto- 
Idof^raphy, Diary and Letters, cd. by Hon. Mrs. HarfJca.stle (18X1); 
E. I'dss, The Jud^>e\ of England (j8.t8 0.}) ; W. H. liennct, Select Bio- 
i^riiphical SkeuJies from Note-hook'i of a Laiv Reporter (1867) ; K. 
Manson, Builders of our Law (cfl. 1004) ; J. 11 . Atlay, The Victorian 
Chancellors, vol. ii. (igo8). 

CAMPBELL, JOHN FRANCIS, of Islay (1822-1885), 

Gaelic schol.ar, was born on Dec. 20, 1822, and died at Cannes on 
Feb. 17. 18S5. Educated at Eton a^id at Edinburgh university, he 
OKupied minor government ])Osts, and employed his leisure in 
(olle(tin>^, translating' and editing the folklore of the western 
Highlands, taken down from the lips of the natives. His Popular 
'fairs of the Wrsl Highlands (4 vols., i.S6c>-()2) form a most im¬ 
portant contribution to the subject. Campbell invented the 
sunshine ret order used in most of the llrilish meteorological 
stations. 

CAMPBELL, LEWIS (1850-1008), British classical 
scholar, was born at Edinburgh on Sept. 5, 1850, and died Oct. 
25, i(;oS He was fellow and tutor at Queen's college, Oxford 
(1855-58), vicar of Milford, Hants (1858-65). and professor of 
Greek and Gifford lecturer at the llni\ersity of St. Andrews 
(1865-o.i). Tn i 8()4 he was elcaled an honorary fellow of Balliol. 
As a S( holar h(' is liest known by his work on Sophocles (2nd ed. 
187CD and Plato (1867) and his Life and Letters of Ji. Jowett 
(iH(;7-c;()). 

CAMPBELL, REGINALD JOHN (1807- ), British 

divine, son of a Inited Free Methodist minister of Scottish 
(le.scent. was born in London, and educated at scdiools in Bolton 
and Nottingham and Belfast. He was already married when in 
iBpi lie went to Christ Church, Oxford, where he graduated in 
1895 in the honours school of modern history.. He had gone to Ox¬ 
ford with the intention of becoming a clergyman in the Church of 
England, but decided to enter the Congregational ministry. Her be- 
cariui minister of the Union Street C'hurch, Brighton, and became 
famous there as a preacher. On Joseph Parker’s death he was 
chosen as his successor (icjo;0 at the City Temple, London. Here 
his weekly sermons attracted large* congregations. At the end of 
ic;o6 he attracted widespread attention by his advocac'v of what 
was called the “New Theology,” a restatement of Christian beliefs 
to harmonize with modern critical views and beliefs, and pub¬ 
lished (TCJ07) a book with this title which gave ri.sc* to consideralile 
discussion. In 1915 he left the (’ongregational ministry, and was 
ordained priest in the Church of England in 1916, He was vicar of 
Christ Church, Westminster (1917-21), and of Holy Trinity, 
Brighton (192.4-30). He was residentiary canon of Chichester 
(19^0-56), and in 1950 became chancc'llor of Chichester cathedral. 

CAMPBELL, ROY (1902- ), South African poet, the 

son of Senator Campbell of Natal, was educated at Oxford. After 
roaming about at .sea and wandering through Italy, Cam[)bell pub¬ 
lished in 1924 his poem, 'fhe hlaminff Terrapin, in which he exalts 
the instinctive vital force that brings forth intelligent human 
effort out of apathy and disillusionment. The IVayzifoose (T92S) 
is a violent satire on an annual assembly of South-African would- 
be artists, poets, novelists and thinkers. Other publications in¬ 
clude Adamastor and the Grorpad. Campbell has also distin¬ 
guished himself as a bullfighter and steer-thrower, and w'on the 
steer-throwing contest of Provence in 1932 and 1933. 
CAMPBELL, THOMAS (1777-1844) , Scottish poet, eighth 

son of Alexander Campbell, was born at Glasgow on July 27 1777. 
His father, who was a cadet of the family of Campbell of Kirnan, 
Argyllshire, belonged to a Glasgow* firm trading in \’irginia, and 
lost his money in consequence of the American war. Campbell 
W’as educated at the grammar school and university of his native 
town. In May 1797 he w'cnt to Falinlnirgh to attend lectures on 
law. He supported himself by private teaching and by writing, 
towards w’hich he w*as heljn-d by Dr. Robert Anderson, the editor 
of the British Poets. In 1709, six months after the publication 
of the Lyrical Ballads of Wordsworth and Coleridge, The Pleas¬ 
ures of Hope was published. It is a rhetorical and didactic poem 
in the taste of his time, and owed much to the fact that it dealt 
with topics near to men’s hearts, with the French Revolution, the 


partition of Poland and negro slavery. Its success was instanta¬ 
neous, but Campbell did not follow it up. He went abroad in 
June 1800, visited Klopstock at Hamburg, and-made his way to 
Regensburg, which was taken by the French three days after his 
arrival. He found refuge'in a Scottish monastery. Some of his 
best poems, “Flohenlinden,” “Ye Mariners of England,” and 
“The Soldier’s Dream,” belong to his German tour. He sj’ient 
the winter in Altona, where he met an Irish exile, Anthony Mc¬ 
Cann, whose history suggested “The Exile of Erin.” On the out¬ 
break of w'ar between Denmark and England he hurried home, 
the “Battle of the Baltic” being drafted soon after. At Edin¬ 
burgh he was introduced to the first Lord Minto, who took him 
in the next year to London as occasional secretary. 

In 1803 Campbell married his second cousin, Matilda Sinclair, 
and settled in London. He w*as well received in Whig society, espe¬ 
cially at Holland House. His prospects, howevTr, were slight when 
in 1805 he received a government pension of L200. Campbell was 
at this time regularly employed on the Star newspaper, for which 
he translated the foreign news. In 1809 he published a narrative 
|)oem in the Spenserian stanza, “Gertrude of Wyoming,” with 
which were printed some of his liest lyrics. lie was slow and 
lastidious in composition, and the poem suffered from over-elabo- 
ralion. In 1812 he delivered a series of lectures on po(‘try in 
London at the Royal Institution; and he was urged by Sir Walter 
Scott (o become a candidate for (he chair of literature at Edin¬ 
burgh university. In 1814 he went to Paris, making there the 
ac(|uaiutance of (he elder Schlegel, of Baron Cuvier and others. 
His pecuniary anxieties were relieved in 1815 by a legacy of 
f,.\.ooo. He contimu'd to occujry himself with his Specimens of 
the British Poets, published in 1819, an admirable selection with 
short lives of (he poets; j)refix('d to it is an essay on i)(n‘try con¬ 
taining much valuable criticism. In 1820 he accepted the editor¬ 
ship of the New Monthly Maiiazine, and in the same year made 
another tour in Germany, I'our yeans later appeared his “Theo- 
cloric,” a not very successful i)C)em of domestic life. He took 
an active share in the foundation of the University of London, 
visiting Berlin to itujiiire into the Cierman sj^sLem of education, 
and making recommendations which were adojited by Lord 
Brougham. He was elected lord rector of Glasgow university 
three times (1826-29). In the last election he had Sir Walter 
Scott for a rival. In 1834 he travelled to Paris and Algiers, where 
he wrote his Letters from the South (printed 1837). 

The smtill production of Campbell may be partly explained by 
his clomc'stic calamities. His wife died in 182S. Gf his two sons, 
one died in infancy and (he other became insane. His own health 
sufterecl, and he gradually withdrew from public life. He died at 
Boulogne on June 15 1844. 

Campbell’s other works include a Life of Mrs. Siddons (1842) 
and a narrative poem, “The Pilgrim of Glencoe” (1842). 

Sec 7 he Life and Letters of Thomas Campbell (1849), edited by 
William Beattie, M I).; Literary Reminiscences and Memoirs of 
Thomas Campbell (t<8()o) by Cyrus Redding; The. Poetical ll'orA’s of 
Thomas Campbell (1875). in the Aldine edition of the British poet.s, 
edited by the Rev. W. Alfred Hill, with a sketch of the poet’s life 
hv William Allingham; and tin* “Oxford Edition” of the Complete 
B'orA.v of Thomas Campbell (1908), edited bv J. Lo^ie Robertson. 
.SVc atso Thomas Campbell in (he Famous Scots Series, by J. C. 
Hadden, and a selection by Lewis Campbell (1904) for the Golden 
Treasury Series. 

CAMPBELL, WILLIAM WILFRED (1860-1919), Cana¬ 
dian poet, was born in Berlin (now Kitchener), West Ontario, the 
son of a Church of England clergyman, and was himself educated 
for the ministry, at Wycliffe college, 'loronto, and at the Episcopal 
Divinity school. Cambridge, M.issachusetts. In 18S5 he was or¬ 
dained to the priesthood of the Episcopal Church, and three years 
later was made rector of St. Stephen, New Brunswick; but in 1891 
he gave up his pari.sh, and settled in Ottawa, where he entered the 
Canadian Civil Service. In conjunction with some other young 
civil servants he conducted a section on literary critici.sm under 
the title of the “Mermaid Inn,” in the Toronto Globe, and he pub¬ 
lished several volumes of poetry. He had already publi.shed Lake 
Lyrics (St. John, N.B., 1889); Beyond the Hills of Dream 
appeared in 1899, and Collected Poems in 1905. Three literary 
dramas, Mordred and Hildebrand, which appeared separately in 
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1895, Daulac and Morm 7 tg, were collected under the title of Poetic 
Tragedies (1908). Campbell also edited the Oxford Book of Cana- 
dim Verse (1906). His work is characterized by an intense love 
of nature and by strong patriotic and imperialist sympathies. 

Campbell’s Collected Poems have been edited, with a memoir by 
W. J. Sykes (1923). 

CAMPBELL, a city of Mahoning county, Ohio, U.S.A., on 
the Mahoning river, adjoining V oungstowm on the southeast. The 
population was 11,237 iii 1920 (509% foreign-born white); was 
14.673 in 1930; and 13,785 in 1940 federal census. It is an in¬ 
dustrial and residential suburb of Youngstown, manufacturing 
principally iron and steel, and was formerly called East Youngs¬ 
town. 

The citv was incorporated in 1914. 

CAMPBELL-BANNERMAN, SIR HENRY (183b- 

igo8), British prime minister, was born on Sept. 7, 1836, being 
the second son of Sir James Campbell, of Stracathro, Forfarshire, 
lord provost of Glasgow. His elder brother James (1825-1908), 
was Conservative Mfor Glasgow and Aberdeen universities 
from 1880 to 1906. He assumed the name of Bannerman in 1872, 
on inheriting a Kentish jiroperty from his maternal uncle, Henry 
Itannerman. He was educated at Glasgow university and at 
Trinity college, Cambridge (senior optime, and classical hon¬ 
ours); -was returned to parliament for Stirling Burghs (the con¬ 
stituency which he represented uninterruptedly until his death) 
as a Liberal in 1868 after an unsuccessful attempt at a by- 
election; and became financial secretary at the War Othcc (1871- 
74; 18S0-82), secretary to the Admiralty (1882-84), and chief 
secri'tary for Ireland (1884-85). Cani[)bell-Banncrman was one 
of tlu; few ihief .secretaries who rctiri'd from that difficult office 
with an enhanced reputation. He had the wi.sdom, according to 
I’amell, of leaving things alone. When Gladstone suddenly 
adopted the cause of Home Rule for Ireland, he “found sal¬ 
vation,” to use his own phrase, and follow'ed his leader. In 
Gladstone's 1886 ministry he was secretary for war, and filled 
the same utlice in the Liberal ministry of 1892-95. In the latter 
year he was knighted ((j.C'.B.). His administration at the War 
Office was an excellent one; among other reforms was the e.s- 
tablishment of a 48-hour week at Woolwich Arsenal. lie ar- 
ratigc'd the delicate, matter of the resignation of the duke of 
Cambridge us commander-in-diief with the minimum of friction 
with the court. On the very day on which the duke’s retire¬ 
ment was announced the Rosebery government were defeated on 
a snap vote on a motion to reduce the salary of the secretary for 
war on account of inadcciuafe reserves of cordite. Although he 
was nominally responsible for the fall of the Governnicait. Sir 
Henry had earned the general resj.x'ct of all parties, and in April 
1895, when Mr. Spc;aker Feel retired, his name wa.s suggested for 
the chair. Hi; would have liked to have the post (he would have 
been an admirable; Speaker), but his colleagues were averse from 
his retirement from active politics and he agreed to the selection 
of Mr, Gully. 

J'hc div’isions among the parliamentary opposition were acute 
and notorious. Lord Rosebery had given as the reason for his 
re.signation of the leadership of the Liberal Party (Oct. 6, 1896) 
the internal difficulties among his followers. No official party 
leader had been adopted, though Kimberley was leader of the op- 
position in the IIou.se of Lords, and Harcourt in the IIou.se of 
Commons. But the differences in the ])arLy were accentuated by 
a divergence of opinion about the policy of the (Government in 
the T ransvaal negotiations. (Jn Dec. 14. 189S, Harcourt re.signed 
(tom the leader.ship, and wa.s succeeded in the House of Commons 
by Campbell-Bannerman. Two months later (Feb. 6, 1S99) a 
party meeting of members of parliament held at the Reform club, 
confirmed the choice of Campbell-Bannerman, the names of Sir 
Henry Fowler and of Ascjuith, which had been suggeste-d in some 
quarters, being withdrawn. In accepting the office, at that time a 
Very ungrateful one, Campbell-Bannerman concentrated his efforts 
on keeping the ])arty together in spite of the pronounced differ¬ 
ences among its members, The.se differences were accentuated 
on the outbreak of the Boer War, to which Campbell-Bannerman 
himself was strongly opposed. In a speech made at Ilford (June 


17, 1899), he had said that “he could see nothing in what had 
occurred to justify either war-like action or military preparation,” 
and in speeches delivered later he criticized the diplomacy of the 
Government before the war. Nevertheless, on the outbreak of 
war, he at once offered to facilitate the grant of supplies, and after 
the Black Week of Dec. 10-19 he urged courage and new efforts 
for the prosecution of the war. From the beginning he main¬ 
tained that ^leacc must be based on the restoration to the con¬ 
quered states of the rights of .self-government and on the co¬ 
operation of the British and Boer races in South Africa. In the 
later stages of the war he denounced the methods employed 
against the Boers—“this stupid policy of farm-burning devasta¬ 
tion and sweeping of women and children into caniiJs.” On June 
14, igor, he said at a banquet of the National Reform Union, 
“When was a war not a war? When it was carried on by methods 
of barbarism in South Africa.” The use of this phmsc brought 
about a crisis in the party, but nevertheless Campbell-Banner¬ 
man’s leadership was confirmed at a meeting at the Keforni club 
on July 9, which included Asquith and Sir Edward Grey, two 
of the princi{)al leaders of the imperialist wing. 

With the end of the war in 1902 the political conflict assumed a 
.more normal form, and Campbell-Bannerman's difficulties within 
his own parly were simplified by Joseph Chamberlain's adoption 
of the new fiscal policy, to which the Liberal Party were unani¬ 
mous in their opjiosition. It was not, however, Campbell-Banner¬ 
man, but As(|uith who led the frere trade campaign in the country. 
Campbell-Bannerman, in developing the general Liberal pro¬ 
gramme with a view to the coming general elect ion, advocated 
various measures of social reform, but made a special point of 
criticising the Governinenl expenditure, and of the need of re¬ 
trenchment. The other prim ipal plank ill his programme was the 
limitation of the veto of the House of Lords. On Home Rule 
opinion in the j^irty was divided. Many prominent Liberals, in¬ 
cluding Sir Edward (Ley and Asciuilh, said that the victory at the 
coming election would not be gained on Home Rule ancl that a 
Liberal Govcrnmcait would have no mandate for lloim; Rule. 
Cam})l)cll-Bann<Trnan secured relative unity by restating his belief 
in Home Rule (Stirling, Nov. .13, 1905), but admitting that there 
would not be an immediate c)i)portunity. The terms of this pro¬ 
nouncement had been previously agreed with some of the Libeial 
imperialists. On Dec.. 4. 1905, the Unionist Governinenl re.signed, 
and the king sent for Campbell-Bannerman, who, in a few days, 
formed his cabinet with the sup[)ort of :ill the Liberal leaders, 
with (hi; c'xeejjtion of Lord Rosebery. The Liberal League (iht; 
imperialist section) were represented by 2\s(juilh (chain ellor of 
(he exchef|uer'). Sir ILlward Grey (foreign secri'lary), ancl Hal¬ 
dane (secretary of state for war). The Radical wing was repre¬ 
sented by John Morley (.'secretary for India). Lloyd (George 
(president of the Board of 'Pracle), and olhers. It. had l»een sug¬ 
gested in .some- quarters that Campbell-Bannerman should him¬ 
self go to the House of Lords, but he determined to lemain in 
the Commons, and thus maintain effective lc;ulershii> of the part)'. 
The new (iovernment was contirnuicl in ofi'icc; [ly.an overwhelming 
majority at the general election of Jan. 190(1; the Lilarals num¬ 
bered 377, J.abour 53. Nationalists 83 and I'niunists 157. 

Once prime minister, Campbell-Bannerman’s personal })oi)U- 
larity jiroxed to be a powerful unifying inlluc-mc- in a somewhat, 
heterogeneous party; ami though the illness and death (Aug. .',0, 
icjoh) of his wife (daughter of Gen. Sir (Gharles Jlruu i, whom 
he had married in 1S60, made hi-, conslanl. atteiirlame in the 
Ilou.st; of C'omnions imjiossible, his domestic; sorrow i.xiiied wnie- 
s[)reacl .sympathy ancl appealed afresh to the. afieclion of liis 
political followers. This became all the more ajiparent as his 
own health failed during 1907; for, though he; was oi)liged to 
leave much of the leadership in the Commons to A.sc|uith, his 
possible resignation of the premiership was strongly dciirecated; 
and even after November, when it became; clear that his health 
was not ec^ual to active work, four or five months elajised before 
the necc.ssary change was effected. Personal alTca tion and political 
devotion had in the.-^e two years made him aj)pear indispensable 
to ihe party, although nobody ever regarded him as in the front 
line of English statesmen so far as originality of ideas or bril- 
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liance of debating power were concerned. His strength lay in 
his sincerity and independence of judgment and in the courage 
which enabled him to take the unpopular side if he was convinced 
(hat it was the right one. From the beginning of the session of 
KjoS it was evident, however, that Asquith, who wms acting as 
deputy prime minister, would before long succeed to the Liberal 
leadership: and on April 5, Campbell-Bannerman's resignation 
was formally announced. He died on the 22nd of the same month. 
He had spoken in the House of Commons on Feb. 13, but since 
then had been prostrated and unable to tran.sact business, his ill¬ 
ness dating really from a serious heart attack in the night of Nov. 
13 at Bristol, after a s[)cech at the Colston banquet. 

For the history of the Campbell-Bannerman ministry, which 
saw the beginning of the struggle betw'een the two houses of par¬ 
liament and the passage of many useful domestic measures, see 
English History. I'he policies in which the prime minister 
himself was most keenly interested and in which he was a prime 
mover W'ere (he grant of responsible government to the Transvaal 
and the Orange River colony, and the reversal of the Taff Vale 
decision by the pa.ssage of the Trades Disputes act (1906). 

Srr J. A. Spender, The. Life of the Rt. Hon. Sir II. Campbell-Banner- 
nuin. G.C.B. (ip2,G- 

CAMPBELTOWN, royal and small burgh and seaport, Ar¬ 
gyllshire, Scotland. Pop. (est. 1938) 6,481. It is situated on a 
tine bay, toward the southeast extremity of the peninsula of 
Kintyre, ii mi. N.E. of the Mull and 83 mi. S.W. of Cila.sgow by 
water, but by land 119 mi. The seat of the Dalriad monarchy in 
the 6th or yth century, its importance declined when the capital 
was transferred to Imrleviot. No memorial of its antiquity has 
survived, but the finely sculptured granite cross standing on a 
pedestal in (he market plaic' belongs to the i2lh century, and 
there are ruins of old cliapels and (hurches. It became a royal 
burgh in 1700. One of the churches occupies the site of a castle 
of the Maidonalds. The staple industries are whisky distilling 
and malting. 'I'he [lort is (he head of a fishery district. Shipbuild¬ 
ing and netmaking are other industries, coal is mined in the 
vicinity, and limestone quarried. There are three piers and a 
safe harbour. On the Atlantic shore are the well-known golf links 
of Machrihanish, 5 mi. distant. Machrihanish is connected w'ith 
t'ampbeltown by a light railway. On the rock of Dunaverty stood 
the castle of Macdonald of the Isles, who was disposses.sed by the 
Camiibells in the beginning of the 17th century At this place in 
1647 General David Leslie is said to have ordered 300 of the 
Macdonalds to be slain after (heir surrender. 

Of the ancient church founded here by Columba, only the 
walls remain. 

CAMPE, JOACHIM HEINRICH (1746-1818), German 
educationalist, born at Deensen, Brunswick, became director of 
studies in the I’liilanthropin at Des.sau (see Basldow). He started 
an educational establishment of his own near Hamburg, but 
in 1783 gave it U{) on account of ill-health. In 1787 he pro¬ 
ceeded to Brunswick as counsellor of education, and purchased 
the Schulbuchhandlung. Among the most popular of his numerous 
educational works were the Kleine Kinderbibliothck (nth ed., 
1815); Robinson der Jiingerc (59th ed., 18G1), translated into 
nearly every European language; and Sdmmtlichc Kinder- tmd 
Jugendschriften, 37 vol. 

CAMPECHE, a southern state of Me.xico, comprising the 
western part of the peninsula of Yucatan, bounded in)rlh and 
northeast by Yucatan, east by Quintana Roo, south by Guatemala, 
southwest by Tabasco and northwest by the Gulf of Mexico. 
I’op. (1940) 90,460, mostly Indians and mestizos. Area, 19,667 
s{].mi. The name is derived from its principal forest product, palo 
de rampeefte (logwood). The surface, like that of Yucatan, con¬ 
sists of a vast limestone plain, broken by a group of low elevations 
in lh« north, heavily forested in the south, but with open tracts in 
the north adapted to grazing. The northern part is insufficiently 
watered, the rains filtering quickly through the soil. In the south 
there are some large rivers, and the forest region is ver\’ humid, j 
The climate is hot and unhealthful In the southwest of the state j 
is the Laguna de Tannines, a large tidewater lake, which receives ! 
the drainage of the southern districts. Among the products and i 


exports are logwood, fustic, lignum vitae, mahogany, cedar, hides, 
tortoiseshell and chicle, the last extracted from the zapote chico 
trees (Achras sapota). Stock raising engages some attention. One 
railway cro.sses (he state from the capital, Campeche, to Merida, 
Yucatan, and there are .several other short lines. The rivers of the 
south are much u.secl in the transportation of products. The port 
of Ciudad del Carmen (pop. in 1940 about 7,600), on a .sand key 
between the Laguna de Terminos and the gulf, has an active trade 
in dyewoods and other forest products, and owing to its inland 
water communications with the forest areas of the interior is the 
principal port of the state 

CAMPECHE or CAMPECHE DE BARANDA, a port 

of Mexico, and capital of a state of the same name, situated on 
the bay of Campeche, 825 mi. E. of Ciudad de Mexico and 90 
mi. S.W. of Merida, in lat. 20® 5' N,, long, go” 16' W. Pop. 
(1910) 16,775; (^940) 23,277, Campeche was one of the three 
open ports of this coast under the Spanish regime, and its walls, 
general plan, fine public edifices, shady squares and comfortable 
stone residences arc evidence of the wealth it once pos.sessed. It 
is still one of the most attractive towns on the gulf coast of 
Mexico. It had a monopoly of the Yucatan trade and eiijoced 
large profits from its logwood exports, both of which were later 
largely lost to Progreso, the port of Merida The harbour of Cam¬ 
peche is a shallow roadstead and vessels drawing more than 9 ft. 
are compelled to lie outside and discharge cargo into lighters. The 
exports include logwood, cotton, hides, wax, tobauo, salt and 
cigars of local manufacture. The ])rincipal public buildings arc 
the old citadel, some old churches, the town hall, a handsome 
theatre, ho.spilal and market. Tlie streets are traversed by tram¬ 
ways, and a railway runs northeastward to Merida. Campeche 
stands on the site of an old native town, of which (here are 
interesting remains in the vicinity, and whidi was first visited by 
Hernandez de Cordoba m 1517. The Spanish town was founded 
in 1540, and was sacked by the British in 1659 and by buccaneers 
in 1678 and 1685. During the revolution of 1842 Campeche was 
the scene of many engagements between the Mexicans and people 
of Yucatan. 

CAMPEGGIO, LORENZO (1464-1 539). Italian cardinal, 
was born at Milan. At first he followed a legal career at Pavia and 
Bologna. In 1510 he went into the church. For his services dur¬ 
ing the rebellion of Bologna, Julius 11 made him auditor of the 
Rota in 1511 and sent him to Maximilian and to Vienna as nuncio. 
Raised to the sec of Feltre in 1512, he went on another embassy 
to Maximilian in 1513, and was creat(;d (ardinal priest of San 
Tommaso in l^avionc in 1517. Leo X, needing a subsidy from the 
English clergy, sent Campeggio to England in 1518. ostensibly to 
arrange a crusade against (he Turks. Though his mission failed, 
on his return to Rome, Camjx‘ggio was received in Consistory in 
1519 wdlh the gift from the king of (he palace of Cardinal Adriano 
Castcllesi (q.v.), who had bec-n ciei')osed. He was made protector 
of England in the Roman curia; and in 1524 Henry VIII gave 
him the rich see of .Salisbury, and the pope ga\’e him tin* arch- 
bi.shopric of Bologna. After attending the diet of Regensburg, he 
shared the captivity of Clement VII during the .sack of Rome in 
1527, and did much to restore peace. On Oct i, 1528, he arrived 
in England as co-legate with Wolsey in the matter of Henry's 
divorce. He brought with him a secret document, the Decretal, 
which defined the law and left the legates to decide the question 
of fact; but this imin^rtant letter was to be shown only to Henry 
a'nd Wolsey. “Owing to recent events,” that is, the loss d tin' 
temporal power. Clement was in no way inclined to offend the vic¬ 
torious Charles V, Catherine’s nephew, and Campeggio wao in¬ 
structed to divert the king from his purpose and protract the mat- 
t(‘r as long as possible. When the Icgatine court was opened at 
Blackfriars, on June 18, 1529, the result was certain Campeggio 
could not by the terms of his commission give sentence; so his 
only escape was to prorogue the court on July 23 on the plea of 
the Roman vacation. Having failed to satisfy the king, he left 
England on Oct. 26, 1529. after his baggagi had been ^carched at 
Dover to find the Decretal, which, however, had been burned 
Returning to Bologna the cardinal assisted at the coronation of 
Charles V on Feb. 24, 1530, and went with him to the diet of 
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Augsburg. He was deprived by Henry of the English protector¬ 
ate; and when sentence was finally given against the divorce, 
Campeggio lost the see of Salisbury as a non-resident alien, by act 
of parliament (March ii, I 53 S); in 1537 he became cardinal 
bishop of Sabina, and died in Rome on July 25, 1539. 

CAMPEGNIS, SYMPHORIANUS (1472-1539), French 
physician, received his medical training at Pavia, practised at 
Lyons, and became physician to Charles VJll. and Louis XIl. As 
one of the early humanists, he aimed to harmonize the be.st ele¬ 
ments in Greek and Arabian medicine. Besides his history of 
medicine, entitled De Claris Medirinae Scriptoribus (Lyons, 1506) 
and his medical dictionary (Lyons, 1508), Campegnis wrote 
Practifa Nova (1517) and Hortus Gallicus (1533). 

CAMPER, PETER (1722-1789), Dutch anatomist and nat¬ 
uralist, was born at Leiden on May ii, 1722. He was educated 
at the university there, and in 1746 graduated in philosophy and 
medicine. He was successively professor at Franeker (1750). 
Amsterdam (1755) and Groningen (1763). In 1787 he was 
nominated to a seat in the council of slate, and died at the Hague 
on April 7. 1789. The most important of CampiT's works on 
comparative anatomy were published in 3 vols. at 1‘aris in 1803, 
under the till(‘ (Euvrvs dc P. Camper qiii out pour ohjet I'histoire 
natureUe, la physiolo^'ie, et I'anatomic compan'e. 

Camper’s Dissertation physique sur les differeuees reelles qua 
preseutent les traits dit visage etc. was pulilished in 1781 both in 
Dutdi and in French. 

CAMP FIRE GIRLS: see Girls, Camp Fire. 
CAMPHAUSEN, OTTO VON (1812-1896), Prussian 
statesman, born at Hiinshoven on Oct. 21, 1812, was edu- 
c.ated at Ihmn, lliLle]])erg, Berlin and Munich. After a distin¬ 
guished career in law, he became a councillor in tin; ministry of 
tinance in 1845 and in 1869 was appointed minister. He had 
bi'en a member of the second chamber of the Prussian diet since 
1849 as a Moderate Liberal. His financial policy aided by the 
French war indemnity, was successful in restoring the Prussian 
finances to a flourishing condition, but his liberalism earned him 
r)ismarck's hostility tind he was forced to resign. He died in 
Berlin on Mav 18, 1896. 

CAMPHAUSEN, WILHELM (1818-1885). German 
painter, was born in I)iisseldorf on Feb. 8, 1818, and died there 
on June 18, 1885. He studied under A. Rethel and F. W. von 
Schadow. As a historical and battle painter he rapidly became 
popular, and in 1S59 was made professor of painting at the 
Diisseldorf academy. His ‘‘Frederick the Great at Potsdam,’’ 
“Frederick II. and the B.iyreiith Dragoons at Hohenfrieilburg,” 
and picture,s of the Schleswig-Holstein campaign and the war of 
1866 (notably ‘‘la’nes of Duppel after the Battle,” in the Berlin 
•National Gallery), made him famous in Germany as a representa- 
ti\’e of patriotic historical art. He also painted many portraits of 
German princes, soldiers, and statesmen. He wrote a diary of the 
Schleswig-Holstein camjiaign, Der Maler auj dem Kriegsjeld 
(1865), with illustrations. 

CAMPHORS occur as com]ionents of the essential oils of 
many plants; and are extracted by distilling the plant material 
with steam; se])aration of the “camphors” is aftcrw'ards effected 
by fractional distillation, freezing or chemical treatment. The 
camphors are mainly alcohols and ketones of the hydrocarbons 
known as terpenes. Commercially, the term “camphor” is gener¬ 
ally applied to any solid i)roduct so obtained, and hence includes 
the solid [>arafiin ‘‘stearoptenes” and s(!S(|uiterpcnc alcohols of 
essential oils. “Camphors” may thus be divided into two main 
groups, according to the nature of the corresponding hydrocarbon; 
chemically, however, the term should be reserved for the oxy¬ 
genated derivatives of terpenes and sesc]uiterpcnes, liquid as well 
as solitl. The commercial camphors are mostly colourless crystal¬ 
line solids, with characteristic odours; they are sparingly soluble in 
Water, but dissolve readily in alcohol, ether and organic solvents 
generally. In this article only the chief camphors of technical 
interest will be mentioned; details as to their chemical structure, 
synthesis, and relations will be found in the article Terpenes. 

Camphor, C|„H,„ 0 , also known as Japan or laurel camphor, 
which constitutes the bulk of the camphor of commerce, is ob¬ 


tained from the camphor laurel {Cinnamonum CampJiora), a tree 
flourishing in Japan, Formosa and central China. Camphor occurs 
also in various other essential oils, c.g., lavender, rosemary, sage 
and spike. It is obtained by steam-distilling the chopped branches 
and twdgs of the camphor laurel. The crude product, which 
amounts to about of the wood used, consists of crystalline 
camphor and camphor oil; the latter, when distilled, yields cam¬ 
phor and other products, notably safrol. The crude camphor, 
which is refined by sublimation with quicklime and charcoal, then 
forms a translucent mass of hexagonal prisms, rn.p. 175" C, b.p. 
204" C. It has a characteristic odour, and it sublimes very readily. 
It is very slightly soluble in water, but it dissolves freely in alco¬ 
hol, ether, etc. Japan camiihor (^/-camphor) is dextrorotatory, 
with [a](,-f-44‘2° in a 20 % alcoholic solution. The rare lacvo-cam- 
phor, or matricaria camphor, occurs in the oil of Matricaria par- 
theniiim; it may also be prepared by oxidizing Lborneol. The 
so-called “artificial camphor” is pinene hydrochloride (bornyl 
chloride); this substance is an intermediate product in the prep¬ 
aration of r//-cami)hor or synthetic camphor, which is optically 
inactive (m.p. 178-6° C), from pinene of turpentine oil {see Ter- 
PKXES). The main u.se of camphor is in the manufacture of cellu¬ 
loid; it finds apiilicalion also in making smokeless powders, and as 
a disinfectant and meilicimd agent. Externally applied it acts 
as a counter-irritant, ami. in some degree, as a local anaesthetic, 
being al.so a definite anti.se[)tic. It is therefore used in liniments 
for the relief of myalgia, sciatica, lumbago, etc. 

Ponieol, Borneo camphor, or bornyl alcohol, GhJL.OH, is the 
dextrorotatory secondary alcohol corresponding to Japan cam¬ 
phor, from whidi (in company with /-/.vnborneol) it is prodiiied 
by reduction. It occurs in (he wood of Dryolxdafiops aromatica, 
a maji'stic I^ast Indian tree, and is known also as Malayan, Barns, 
or I.)ryobalano[i.s carniihor. fZ-Uorneol melts at 204“ and boils at 
212° C. It has a camphor-like but somewhat pepiiery odour. 
/-Borneol, sometimes called camphor, or haldrianic camphor 
occurs in Blumea balsamijera. 

Menthol, or mint camphor, C|„H,,,()H, 5'm(“thyl-2-/.sYqirofivl- 
hexahydrophenol, is obtained from (he I'ssential oils of the so- 
call(*d iieppennint {Mentha piperita) and its two v;irit'lies, the 
black mint (M. piperita vuly,aris) and (he whiti- mint {M. piper¬ 
ita opjieinalis); in addition, Japanesi* and Ghinese ])ep[)ermin( oils 
are distilled from M. arvensis piperaseens and M. arvensis yja- 
brata. Crystalline menthol, wln’ch was first mentioned b\' the 
Dutch botanist Gambius (1771), is obtained by submitting the 
coolefl oil to centrifugalization, jircferably after removing the tcr- 
pimes, etc., by distillation under diminislual jiressure. Beside,^ 
unremoved menthol, tin* residual “dementholizi'd oil” conlaiiis 
/-menthonc and many othiT substances. I’epjX'rmint imaitliol 1/- 
menthol) is laevo-rotator}’; it crystallizes in jiriMns (rn.]>. 4 C (' 
bp. 212° C'), having the odour and taste of yieppermint. It is very 
slightly soluble in wati'r, but dissoKes freidy in alcohol, ethiT etc. 
Menthol is used in mediune to relieve' ji.ain, as in rluuin.it ism, 
neuralgia, throat afleclions and toothache. It aits also :is a, 
local anaesthetic, vascular stimulant and disinfectant. N.itural 
/-menthol has been replaced to some extent by (//-menthol (“sen- 
thetic. menthol’'), preyiared lay the catalytic hydrogenation of 
piperitone iq v.) and thymol; this substance is oiilically inaitive 
and melts at 3.;° C' when ])ure, but otherwise it is practically iden¬ 
tical Avith /-menthol in its [irojierties. Other stereoisomerii Mib- 
stances are (/-menthol (m.p. 43° C'), d- and /-i/emnenthol (oils), 
(//-(/(■(mienthol (m.j). 51° C), d- and /-Aomenthol ( m p. >0- C), 

and (//-/.vnmenthol (m.p. 53-5° CO. 

Thymol, or thyme, camphor, Ci„ll, ,( dl, 5-melh> l-2-/se[)roi)vl- 
phenol, occurs in the essential oils oT ttjowan (Civum tiiovsin), 
garden thyme {Thymus vulyaris). wild thyme ( 7 '. serf>yllum), 
horse mint {Monarda punctata), etc. It is extracted from such oils 
by shaking them with an aqueous solution of a i.iustii .dkali; it 
may also be preji-ared synthetically from /2-(\-meiie. pi[)eritone, 
etc. Thymol forms large colourless yclates, m p. .) t' b ji. 230° C. 
It has a strong odour of thyme, and is freely soluble in alcohol, 
ddoroform, ether, olive oil or alktiline solutions. It is a more 
powerful antiseptic than phenol, but its slight solubility in water 
prevents its use for the same purposes. A saturated solution 
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(i in 1,000 of warm water), thymol aauze. and an ointment 
are used. Externally it is antiparasilic. whilst internaJiy it has been 
used as an intestinal antiseptic in typhoid fever. Its chief use is 
as an anthelmintic to destroy the Ankylostoma duodenalc. With 
iodine and alkali it yicld.s dithymol fli-iodirje (arisfol), a substi¬ 
tute for iodoform. ('Ayroihyninlin is a proprietary preparation, 
used in the treatment of catarrhal conditions of mucous mem¬ 
branes, whilst a mixture of naphthalene, camjdior and thymol 
is sold inider the name of thymolm. 

liuchii ciun()fior, or diosphruol, Ciol 1 id A ‘-mcnthcn-2-ol-3-one, 
occurs in the leaf-oils of several speeies of South African Jiamsma, 
or “Buchu.” It forms crystals (m.p. 83^ C, b.p. 232° C) with an 
odour of mint. (J. Rn, i 

CAMPHUYSEN, DIRK RAFELSZ (1586-1627), Dutch 

painter, poet, and theologian, w.is the son of a surgeon at (ior- 
cuin. As he manifested great artistic talent, his hrolhc'r, in whose 
charge he was left on the death of his ptirenls, ])lac(*d him under 
the jKiinter Clovaerts. But at that time there was intense inter¬ 
est in theology, and Camphuysen, sharing in the prevailing enthu- 
.siasm, deserted the ])ursuit of art to bcaome, first, a private 
tutor and afterwards minister of Vleuten near Utrecht (iot6 ). 
He imibraced the doctrines of Arminius and was deprived of this 
post and driven into exile (lOic)). He has left a translation of 
the Psalms and a number of short pieces, remarkable for (heir 
freshn^ss and clefith ol poetic feeling; but his fame chiefly rests 
on his pictures, which, like his i)oems, are mostly small, but of 
great beauty. The best of his works are his sunset and moonlight 
scenes, and his vii'ws of the Rhine and other rivers. The close of 
his lile was spent at l>okkum. 

Mis nephew Raphael ('amphu)sen (i5i;8-i657) is by some 
considered to have been the author oi several of the works 
ascribed to his umle; and his son Hovaert ( 1624-74), a follower 
or imitator of Paul Potter, is .similarly credited. 

CAMPI, GIULIO ( 1502-T572), the founder of a school of 
Italian painters, was born at Uremona. He was son and pupil 
of a [lainter, Galeuzzo (.'ampi (1475-1536). He was later taught 
liy Giulio Romano, and made a siieiial study of Titian, C'orreggio 
and Raphael, lli.s work.s are very numerous, and the church of 
St. Margaret in his native town owes all its frescoes to his hand. 
Among the earliest of his school are his brothers, Vincenzo and 
Antonio; the latter was also of some mark a.s a sculptor and as 
historian of Cremona. 

Giulio’s pupil. Bi-.knakoi.no Caiuiu (1522-1502), in some re¬ 
spects superior to his master, began lifcj.a.s a goldsmith. After an 
c'clucalion under Giulio (.'ampi and Ippolito Corta, he attained 
surli skill that when he added another to the 11 C'aesars of 
'litiari, it w'as imi»ossihIe to say which was the master’s and which 
the imitator’s. 

His principal work is seen in the frescoes of the cupola at San 
Sigismondo, at Cremona. 

CAMPILLO, JOSE DEL (1(105-1743), Spanish .state.sman. 
lincler the protection of Patino, who became prime minister in 
1-73(1, Garnjiillo was constantly employed on naval administrative 
work both at home and in America. It was Patino’s policy to 
build Lif) a navy c|uietly at home and in America, without attract¬ 
ing too much attention abroad, and particularly in England. In 
1741. will'll Sp.iin wa.s entangled in a land W’ar in Italy and a 
naval war with England, Campillo was made prime minister. His 
short tenure of power was chiefly notable for his vigorous attempt 
to sweep ;iway the system of farming the taxes, which left the 
State' at the nic'rcy of contractors and financiers. He persuaded 
the king to allow him to establish a system of direct collection, 
by which waste and pilfering would he avoided. He died on April 
1 1. 1743. (limpillo wrote a trcati.se on a Nru* Sysfem of Govern- 
meut for Avicrico printed at Madrid 1780. He also left a ms. 
trcntlse with the curious title. What is superfluous and is vihintinp, 
in Spain, in order that if may he what it ought to he, and not 
what it is. 

Sir I). Antonio Rodriguc'z Villa, Patino y Campillo (1SS2). 

CAMPIN, ROBERT (1375-1444), a {.Xiinter of the School 
of Tournai, formerly known as the Maitrc de Merode and the 


I Maitrc dc Flemalle. Campln’s name appears in the records of 
I Tournai between 1406 and 1444. It is there stated that he was cn- 
I trusted with decorative w'ork by the town council. Rogier van der 
j Weyden and Jacques Daret are mentioned as entering his studio 
a.s pu{)iJs in 1427. though Rogier at that time must have been some 
27 years old. Campin died on April 26, 1444. Most of the pictures 
now ascribed to this master were previously thought to be the 
early work of Rogier van dcr Weyden; and Campin’s work has 
only recently been disentangled from that of his famous pupil. His 
masterpiece is the triptych of the Annunciation in the collection 
of the countess of Merode at Westcrloo-Tongerloo. Another im¬ 
portant work is at the Staedel in Frankfurt, consisting of three 
panels of an altar-piece said to have come from the Abbey of 
Flemalle. The ma.ster of this picture was provisionally called 
Maitre de Flemalle until he was identified with Robert Campin 
by G. Hulin, who by documentary evidence also identified Cam- 
pin’s pupil, Jacques Daret, as the master of an altar-piece executed 
for the abbey of St. Vaast, panels of which have survived and are 
now at Berlin, in Paris and in the Pierpont Morgan collection. 
Other works which are generally ascribed to Campin are the 
'Virgin and Child in a Room.” National gallcrv', London (Salting 
collection); a panel at Frankfurt, said to have formed part of a 
triptych repre.senling the ‘‘Descent of the Cross”; a “Madonna” at 
the gallery of Aix in Provence; and two heads of “Christ and the 
Virgin,” in the Johnson collection at Philadelphia. To the mas¬ 
ter’s last period hc'long (he wings of an altar-piece at Madrid dated 
i.p’vS and painted for Heinrich von Werl, a notable professor at 
Cologne, and a “Crucifixion” in the Berlin museum. 

BiKi.mcR.Ai’HY. — G. H. rlu Loo (Hulin), Catalogue Critique de 
rP.xposition a Bruges (1902) ; and hi.s article in the Burlington Maga¬ 
zine (July, ic>o9). Maurice Iloutard, Jacques Daret (1907); A. J. 
VVauters, “L’Ecole de Tournai” (Revue de Belgique, 1908) ; Friedrich 
Winkler, Der Mcisier von Flemalle und Rogier van der Weyden 
(<<>!,%); Sir Martin Conway, J'lie Van Eveks and their Followers 
(1921); Max Friecllander, Der Meister von Flemalle. (1926). 

(I. A. R.) 

CAMPINAS, an inland city of the State of Sao Paulo, 
Brazil, ()5m. by rail north west of the city of Sao Paulo and 
114111. from the port of Santos, with which it is connected by 
the Paulista and Sao Paulo railway. In 1940 the population ul 
(he city was 79,494: municipality, 131,642. Campinas is the com¬ 
mercial centre of one of the oldest coffee-producing districts 
ol the state and the outlet for a rich and extensive agricultural 
region lying farther inland. The Mogiana railway starts from 
(his point and extends north to Uberaba, Mina.s Gerais, while 
the Paulista lines extend northwest into settled and very fertile 
regions. Since early in the iQlh century, coffee has been the 
stnjile crop in the region .surrounding Campinas. Sugar, cotton 
and cereals are also grown on a commercial scale, and sericulture 
is gaining rapidly in importance. Maize, mandioca and fruits 
are produced largely for local consumption. The city is on the 
central plateau at an altitude of 2,200 ft. 

CAMPING is as old as the human race; for the term may be 
used not altogether ineptly to refer to the only form of living 
followed by the original representatives of the human race. For 
thousaiuls of years they slept, ale, worked and carried on prac¬ 
tically all functions of life under the free heavens. 

The United States. —The American Indian was most success¬ 
ful in making this adaptation. He cheri.shed a fraternal under- 
staiulliig with the elements .and mingled in a fain iful, brotherly 
fellowship with the birds and animals, with the trees and flowers, 
with the waters anti winds. He at quirt'd a pra* (it al idiysical .skill 
hunting, ti.shing. ritiing, {xidtlling and fighting; a practical mental 
acuteness in knowing liovt to li\'e in the woutls or fmtl hi.s way 
througli the ft)rests where others might perish. Camping in its 
early sense was begun in America by these Indians huntlreds of 
years before the landing of Columbus. It was adopted and 
altered by the while man (luring the colonial days and was con¬ 
tinued down to the close of the first century after the founding 
I of the republic. During that important century of upbuilding, 
the people of the United States consisted primarily of open-air 
men. of fanners in the East and of pioneers in the West. As late 
a.s iSHo, almost three-fourths of the population was rural. 
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From this hasty summary of the history of camping, two out¬ 
standing facts immediately appear—(i) man’s period of outdoor 
living extended over immeasurable aeons, his ])eriod of indoor 
living over a few brief centuries; hence the modern urge to get 
out into the unconfined spaces is an ancient racial heritage; indeed, 
a primeval, perhaps a biological, instinct; (2) man's physical 
vigour, mental acumen and moral power were dcvelopi'd largely 
as a result of his constant, direct and personal contact with nature 
in her various moods—moods sometimes friendly, often hostile. 

When the modern apartment tenant therefore seeks to re¬ 
establish contacts with the outdoors, he may be responding 
knowingly and intentionally to a health-assuring, recreational and 
educational urge, but responding at the same time, perhaps un¬ 
knowingly and unintentionally, to an even stronger and more 
irresistible racial, moral and religious instinct. Certain it is that 
the farmers and pioneers who constituted approximately 75% of 
the population of the United States prior to 1880 receiv'cd the 
most effective i);jrt both of their general all-round training for 
the work of building up the country and also of their genuine 
education from the duties involved and from the lessons learned 
in blazing the trail and driving the covered wagon. 

The sons and daughters of these open-air men secured their 
knowledge of and skill in the handicrafts, in nature lore, in 
manual training by using the loom in (he home, by gathering the 
herbs and the plants for food or for medicinal purposes, by select¬ 
ing and fashioning the red oak for their ox-bows or the ash for 
their basket splints. By living in the woods and mountains where 
distances are great, they were forced by sheer necessity to de¬ 
velop habits of resourcefulness and self-dev)endencc, habits of 
economy and appreciation, habits of initiation and co-operation. 

After the Civil War the United States changed from an open- 
air to a housed-in nation. The poimlation was being converted 
from rural to urban, from agricultural to manufacturing and com¬ 
mercial. By the clo.se of the first quarter of the 20th century, 
more than half the people lived in cities of 8,000 or over. A 
generation wa.s growing up that knew not the birds, the tn“(‘S, the 
llowcrs, nor the stars; that knew not how to carry a pack, how 
to blaze a trail, how to live off the country, how to keep the 
campfire burning; a generation that was allowing to atrophy 
the pioneer virtues that the human race had been evolving within 
itself so .slowly and so painfully during its almost unceasing 
struggle against nature. Hardly, however, had the drift from 
the country to the city got under way when men associated 
primarily with the schools and colleges foundt'd agricultural col¬ 
leges with the purpose of milking farm life more attraitive. In 
the ’70s, Louis Agassiz was urging his pupils to “study nature, 
not books”; in the ’80s courses in nature lore were being offered 
in various educational institutions. Soon the back-to-nature move¬ 
ment was making an effective appeal to those interested in health, 
recreation and education. At the same time opportunities for 
them to get out into the woods and mountains were lieing created 
and multiplied. The increased and wider di.^tribulion of wealth 
afforded them leisure and financial means to travel away from the 
crowded streets. The growth of rapid and inexpcaisive trans¬ 
portation facilities, particularly of the through electric lines and 
the automobile, brought the theretofore distant countr}' nearer. 
Then the improvement of the highways, (he development of the 
county, state and national parks, the perfection of outdoor .sleep¬ 
ing and cooking appliances made it comparatively safe and com¬ 
fortable for the city dweller to tran.sform himself at least tempo¬ 
rarily into an amateur camper. 

Private camps for adults began to come into existence during 
the first decade of the 20th century. They were established by 
directors of children’s camps to provide nearby accommodations 
for the parents of their boys and girls, and by country boarding- 
housekeepers who gradually expanded their commercial ventures 
so as to include some of the health and recreational features of 
the regularly organized camps. Although a considerable number 
of these private open-air institutions survive for only a season 
or two, the growth of the movement has on the whole been rapid. 
While a very considerable number of them are in the New Eng¬ 
land states, particularly in Maine, New Hampshire and Vermont, 
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the movement has spread both toward the we.st and toward the 
south until it extends from coast to coast. (E. H. L.; X.) 

The fees range from about $300 to $450 for a jicriod of ifioc 
weeks. The directors are frequently assi.sted by a staff of (olU-gr 
trained men and women whose salaries vary from mere expenses 
to $600 or more. There is nearly always a phy.sitian or trained 
nurse on the staff; and the health departments of the various 
states exercise a fairly strict supervision over the sanitary ap- 
pointments of the camps. 

The social welfare and semipublic organizations were not slow 
in following the examples set by the private camp directors 
Plainly if the sons and daughters of the well-to-do w'cre profiting 
by their summers in the open air, it was even more important 
that these advantages be made available for the children of the 
moderately circumstanced. On favourable sites not too far re¬ 
moved from the more densely populated centres, there sprang u]) 
numerous inexpensive short-term camps that accept boys or girls 
usually in four or more shifts, each shift remaining for about 
two weeks. The.se camps are conducted by such organizations a.s 
the y.M.C.A., the Y.VV.C.A., the Y.M.H.A., the Boy Scouts of 
America, the Girl Scouts, the Camp Fire Girls, the Federation of 
Girls’ Clubs, the Woodcraft League of America, Inc., the churches, 
Rotary and other service clubs, industrial and commercial enter¬ 
prises, newspapers, magazines and puhlic-sj)irited individuals. 
While no definite statistics are available, there are api)r()xinialely 
6,000 such camps in the United States with an annual population 
approaching 1,000,000. 

Finally, the national, slate, county and municijial authorities 
began to take cognizance of this mass migration out into the open 
The 26 national parks and it)0 national forests in the Cnited 
States (1942) all {wovide facilities for the camper. Although fire¬ 
arms and dogs arc barred from these national preserves, the 
fisherman and nature student are welcomed, as well as the tourist 
drawn !)>' the many sites of historic and scenic interest. Automo¬ 
bile highways, trails, permanent and lemimrary shelters and (amp 
grounds, complete with sanitary arrangements and cooking fat ili- 
ties, are maintained. 

Wild life is protected, and these national parks and forest.s 
afford an unparalleled opportunit>’ for the observation of vaiiote- 
birds and animals which have become rare to the iioint of ex¬ 
tinction in uniirotecfed areas. 

In the eastern Atlantic states, eight national forests and two 
national parks lie along (he Apigilachian trail, a marked route t \ 
tending some 2.050 mi. and traversing 14 slates from Mount 
Katahdin in Maine to Mount Oglethorpe in northern Georgia. 
Cauq) sites and simple shelters are provided throughout the leiigtli 
of the trail, and lhe.se Irail markers and the trail itself are main¬ 
tained lay various outdoor organizations. 

Guide books covering the entire trail arc available at the otTu r 
of (he General Secretary, Appalachian Trail Club, 1624 II Street, 
N.W., Washington, I).(C 

The slate governmenls are blazing trails, setting aside' areiw 
for motor cani[)ing, constructing fircjilaces, erecting shelters pre)- 
viding jioliee and sanitary supervi.sion. Tlie county govenmifme 
are also creating extensive park sy.stems partly for canijiing 
purposes. 

It is impossible to estimate the nundier of millions of jieopli' 
who every year avail themselves of these opportunities. 

P>ri;iioGRAi’HY.— Horace Kepharl, Campiny, and Wocdiiiitl; Iv II. 
Lehman (cd.) Canips and Campiny, oltuial annual pulilu.ition ol the 
Canij) iJircctors’ Assftciation (i(;.n-28) ; L'nntpiny Out, eiliO (l P', I.. 11 . 
Weir Suviwer Cnwps, edited and i)ul)lished t)^ I’lnli ! s.ngent 

(■ I(>.?4-.;8) : Thr Monthly Library on Canipniy, edited l)\ 11 W 

Gihson (1927-28); Guide to the Appalachian 'Irail 

t.l Hr > 

HOW TO CAMP 

A good camper may be likened to a good woodsman. He does 
not go with scanty outfit to endure as many liarddiips as he can 
stand—revelling in his .slnniiiia—but rather hr makr.s (he most oi 
hi;, equipment and the re.sources of nature and lives hapjiily and 
comfortably in the wmods. He goes camping to have a good time 
and returns to his work with increased health and vigour. This 
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Sometimes sublcmnean springs are fouml near 


is possible only when he is dressed comfortably, sleeps well at are usually stife. ---^ ^ 

night and eats properly. I the edge of rivers and lakes which supply pure cold water. \ ou 

The (enl is the camper’s logical shelter—light and portable— I can locale them with your hand trailing behind a boat, A surli eii 
cool in summer and warm in winter It mav ranfre from a simple / cold spot means a sprintr and then t ig as o c -t a 111 
■loth capable ul sheltering from j hack from the water’s edge. Or a weighted canteen is lowered 


thrcc'jKHjnd Ic:in-(o or .shi*/tor c 
wind and rain one or two campers in bricl overnight camps, to 
larg<“ wall lents divided by canvas jiaiiitions that accommodate 
whole families of outfloor enthusiasts. 'Ihe proper size and styje 
depends upon the number camjiing the nature of their trip and 
means of transportation. 

The l)ig game hunter who mo\'es ollen and carries his outfit 
on his l>:nk prcfcryi thr li^ht slirltcr ih>th or a fcuthcr-wci^zhl silk 
Icnl ju'st l)i^ rnuu^^h to hold hie. .s/tL/nii^ The shelter cloth 

is simfily a w.'iterprooled sheet =; hy 7 ft. for one and h by ft. 
for two canijiers. Short pieces of (ape are .sewed on the long sides. 
'I'he.^e are tied to jioles, one pole being staked to the ground and 
the other raised on forked stakes so the sheet stands at an angle of 
With the back upwind and a blazing fire at the front this 
simple device is r/uite comfortable in even cold w-eather. 

The wtdl I (‘Ill is a favourite for periods of one-.spot camping. 

It can be sup[)hVd with .a wooden lloor and tin extra fly (hat pro- 
jeds in front to form a shaded front ponh. For short stays at 
one location, canoeisl.s, fishermi'n and hunters use a large variety 
of (jui^kly pitched tents like the tepee style, (he miner’s wedge 
tent and the Baker shelter tent. 

Automobile campers, of whom, before (he onst'l of World War 
IT, (here were some 20,000,000 following the highway trails in 
America, use tents built especially for their purpose, usually 
s(]uare and pyramidtd in shaiie with waterjiroof lloors ;ind a wide 
trout door closed by an awning whii li is stretched out in front to 
form a sheltired iiorch. Tliese are yiraclical and comforttible 
tents and are suitable for any style of ctirnpiug where their weight 
of 50 to 70 11 ). can be transported. The 7 by (j ft. size is right 
for two camix'i's .and the 8 by 10 ft. size for four. 

'Pents should be .absolutely waterproof or the camper will spend 
manv hours in misery, ('anwas f.abric alone will not shed water 
unlt'ss pitched at an angle of at least 45'^ and then it will leak 
readily when touched or rubbed from the inside. Make sure the 
tent has been tre.ated with a valerfiroofing process. Good water¬ 
proofing compounds can be purchased ready-made from some tent- 
makers and outfitters, but it is possible for the individutil to turn 
out a satisfactory job of waterproofing. One of the cheapest, 
simplest and most satisfactory methods is the paraflin jirocess. 
L;iy the l(‘nL on a ttible, and rub the outi'r side with either paratlin 
or cerasin until it has a good coaling evenly distributed. Then, 
iron the cloth with a medium-hot llatiron, melting thi? wax and 
sending it into every jiore of tfie cloth. The more dosi'lx' woven 
the cloth, (he less wax is rieces.sary. Such tents do not mould even 
if packed clamp. In mosquito-infested country the tent should have 
.1 sewed-in waterproof lloor and clo.se-mcsh bobbinet scri'ens to 
coc’cr door and window. For hot wi'athcr ctimping ventilation is 
very important ;ind is best .secured by a fair size window oppo.sitc* 
the door. Fent makers insert windows ;it any point on onler. , 
Tc'iits must be yiilched so the sides and roof are square and 
tight. Loose wrinkled canvas will not shed water and snow, and 
a droo|)ing, sagging tent warjis from shayie and leaks at (he seams 
d'he guy ropes of unwaterproofed tents must i)e loosened in a 
rain or the canvas will pull the pegs W'hen it starts shrinking. It 
is best to use steel tent pegs, for in some sections the ground is 
too hard for wood stakes to yienetrate. If you camp on solid 
rock, tind siuh canqis tiri' ;il times nc‘cessary in the uyiptm Great 
Lakes rt'gion, cut four heavy poles, lash them in a square to fit the 
base of your tent and tie the bottom edges of it to them. To make 
guy roiMS hold in loose .sand, tie bundles of brush or sticks to the 
end and bury tlu-m ;i foot deep 

A *g()od c.inip site has convenient sujiplies of water and fire¬ 
wood, shade in the late afternoon, protection from severe storms 
nuc! wind and good drainage. The water-supply should carry an 
assurance of being reasonably pure. If in cloubt boil it before j 
drinking. Contrary to yioynilar belief running water does not 
purify itself and a fast flowing stream may be badly polluted, 
especially when in a flood stage. Small springs issuing from rock | 


to the bottom with a string tied-to the cork which is pulled w'hen 
the vessel reaches the suyiply of fresh water. Impurities in running 
or still water arc of animal origin and not vegetable. Rotting 
vegetation does not always mean impure water. Vinegar or Imnon 
juice w'ill neutralize the .alkali water of semi-arid regions. 

The summer camyier requires only a small .amount of fuel for 
camping: but the cold weather camper needs considerable for 
' kccpitif^ his tent warm and he should camp where good fuel is 
available. Dead standing timber makes the best firewood. If dry 
wood is unavailable remember tJiat hickory burns the best of an\’ 
green wood. White, gray, black and yellow birch and white and 
mountain ash will all burn freely in a green state. Green pine and 
syjruce arc worthless. 

In warm weather stand the tent so it is shaded from two to 
four o’clock in the afternoon—the hottest period of the day. In 
cold W'eather oh.serve the directions of prevailing winds as shown 
by standing limber which bends away from (he seasonal blow 
and camp wdth a windlireak of woods or rock at the rear. Keep 
away from thickets and dense woods. These are damj) ;ind un¬ 
wholesome and thronged wdth in.sect pests. The (enl should stand 
on a gentle slope to carry off surface water in heavy rains. Aid this 
drainage by digging a 6 in. trench around (he bottom of the tent. 
Never camp in a de[)ression where w’ater will gatlu’r and stand. 

In camping along a river observe the high llood mark as shown 
I by the bits of de.ad gr.ass, letives and mud along the brush on the 
■ water front and camp well abova- it.. Avoid the deei.) dry washes 
j of western States, for sudden rains wdll fill them dangerously full 
I in a few minutes. Do not camp under trei's with dead linilis. 
Rather camj) in the open where your ((‘nl will dry (juickly after 
rain or dew and there is no dangc'r of falling trees. 

'I'he simplest ;md cheapest form of camj) bed and one fairly 
sali.sf.'ietory is a tick or bag of stout waterproof material ,^o by 
70 in. in size. The camper fills this at his camp site with dry 
material—le.ive.s, dead grass or pine needles and jiins the edge 
shut with safety pins. With two medium weight blankets this 
m.ikes a comfort.able summer bed. Canvas cots are standard camp 
furniture when their weight and bulk can be carried, but they are 
c|uiie cold underneath and the sleeper should have at least twice 
as many blankets under him as on top. ra[)er bl.inkcts or even 
newspapers are good insulation for cots. Where light weight and 
(he most comfort are desired there arc two ctimp beds built on thc 
piit'umatic principle. Th(‘se are (he air mattr(‘ss used with sep¬ 
arate blankt'ls and the sleeping bag or pocket which intorporates 
eiderdown (juilling for warmth. The air mattress is made of 
rubber with an outside canvas cover and when properly inflated 
rivals (he old-fashiiined feather tick for (omfort. When detlated 
it occu])ies a very small sptice and weighs but a few pounds. 
These beds are spread directly igion the tent floor. Camp lilankets 
.should be of light wool; two light blankets .are better th;m one 
heavy one. Big game hunters usually prefer the slecjiing bag 
whidi is a combination of air mattress and down quilts. Th(‘y 
ar(“ the warmest beds in existence for their weight and bulk. The 
only drawback is their expense. 

Camp cookery has undergone a substantial change in the past 
years. I’ornicrly the camp cook's cuisine was limited to the 
standbys of bacon, beans ;ind llapiatks and campers’ stomachs 
were frequently ups(‘l with rich heavy foods. Now the experi¬ 
enced camp cook carries a wider variety of foods and handles 
his limited cooking equipment in a more effective manner. 'I'he 
light rcllecting oven purchased at any outdoor goods store bakes 
biscuits, cakes and meals without the trouble of digging a bean 
hole or packing the .sooty Dutch oven. 'Lhe overworked frying 
pan is getting a much needed vacation. And dried milk, dried 
eggs and dehydrated vegetables prepared by adding water arc 
nearly equal to the fresh products. 'I'he camper’s grub bag should 
contain bacon, beans, cornmeal, oatmeal, rice, flour, baking powder, 
sw'eet chocolate, an assortment of dehydrated vegetables, dried 
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or condensed milk, sugar, lard, butter in hermetically sealed tins, 
dried or fresh eggs, dried fruits, salt, pepper, coffee or tea and a 
few tit-bits like jams, jellies and cheese. This sounds like an 
extensive list but the se' ret of successful camp provisioning is 
to carry small quantities of a large variety. For example, in place 
of j 5 lb. of Hour take three 5 lb. sacks of flour, oatmeal and corn- 
nieal. Dry foods are packed in small 3 and 5 lb. waterproof bags 
sold by camp outfitters. These arc stacked in a larger 50 lb. duffle 
bag. Bacon, butter and lard can be carried in friction top tins 
])rocurable from the same source. Do not carry flour in its regu¬ 
lar sack. It will collect moisture and spoil. For short trips it is a 
good idea to mix the flour with salt and baking powder in the 
proper ])roi)ortions for quick bread before starting. One can open 
lh(' top of the sack, punch a hole down in the flour with his list, 
pour in a cup of water and mix a ball of dough w'hich is lifted 
directly into the oven or baking pan. I'his saves soiled utensils, 
and dish washing is a big bugaboo of camping. To clean a greasy 
frying [lan boil up water and a handful of ashes from the camp 
lire in it. Knives are scoured by sticking them in sandy earth. 

A man will eat slightly over 4 lb. of food pier day or 29 lb. per 
week. Men living an outdoor life feel an increased craving for 
food rich in protein and sugar and this must be remembered 
when the suj)])lies are chosen. 

Campers u,suall\’ find fish or small game to vary the menu. Fish 
are at their best whim eaten fresh, but game improves by hanging 
one or two days to bleed and tender. It should be jmotected from 
flies by a ^ack of netting. Amateur cooks should remember that 
most \arii'ties of game are strong with a characteristic odour and 
the taste is improx’ed by parboiling. 

The best camp utensils are aluminium. Regular cook kits may 
be imrchased which nest together in a compact canvas bag and 
are very light. When the* outfit is small the camper uses his in¬ 
genuity. A flat rock hcatc'cl by Imilding a fire on it makes an 
(‘xcellent baking stand. Brush off the coals and ashes, set the brc'ad 
on the hot stone and invert a pan over it. If read is baked, by 
timber cruisers who carry only a frying pan and small kettle, by 
twisting the thick dough about a green club of sweet wood which 
has fieen pre\'iously healed over the fire. It is then stood in the 
ground leaning tcj the hc’at and bakes delicious browned bread. 

F.very rc-gion has some material jirovided by nature for building 
tjuick fires. If the woods are wet Irirch bark always flares whc*n 
touchc'd by a match. Dead cedar roots in the West and rich inne 
knots in the* South aid the camj) fire builder. If none of tbc'se arc 
handy, search for a dry scjuirrel nest in some hollow limb. I'o 
tind dry fuel after a rain, cut into a tree that has died standing, 
or locale lirnb.s on a fallen log which have not touched the ground. 
A .short chunk of thick candle is fine to start damp wood and 
saves many matches. Candles also make good camp light and may 
be set in a tin can filled with earth. 

The cooking fire should ])e small. Lay tw'o 5 ft. logs close to- 
gc'ther and build the lire between them. Set your utensils on their 
lopes. When gasolene can be obtained, the small gas stoves u.sed 
by auto campers are the last word for camp cooking—clean 
and easy to control. Coals are better for cooking than a blaze. 
As a rule hardwoods burn to coals and softwoods burn to ashes. 
Always rc-member the fire hazard. Clear the ground of inflam¬ 
mable material—leaves and dry mould—before building the camj) 
fire. Never leave a spark when you break camp. Soak the ashes 
with water or cover them with fresh earth. 

Stout khaki is standard for summer camping-clothes. Cool 
weather calls for light-weight wool underwear as wool does not 
absorb perspiration and become clammy. The wool-dres.scd 
camper can strip after a wetting, wring out his garments, put them 
on again, w'alk bri.skly a half hour and feel dry with little risk of 
catching cokl. A partly worn business suit is very comfortable 
for camping, l»ut be sure the material is stout enough to stand 
the hard wear it will receive. Shoes should be well broken in be¬ 
fore you leave for camp. Foot misery will spoil the vacation 
completely. A light raincoat and a wool sweater for cool evenings 
are necessary. 

Every camper should take such few simple remedies as experi¬ 
ence tells him might be necessary and a first-aid kit for wounds. 


Red Cross outfits may be purchased ready assembled. Keep your 
camp site clean and sanitary. Enjoy nature but respect her 
domain and leave it unspoiled for the next camper to enjoy. 

(M. H. De.; J. Hr.) 

Ci^PION, EDMUND (1540^1581), English Je.suit, was 
born in London and educated at Christ’s hospital and St. John's 
college, Oxford. About 1564 religious difficulties began to beset 
him' but at the persuasion of Edward Cheyney, bishop of Glou¬ 
cester, although holding Catholic doctrines, he took deacons 
orders in the English Church. Inwardly “he took a remorse of 
conscience and detestation of mind,” and in 1569 left Oxford to 
take part in a propo.sed restoration of Dublin university. Followed 
by .suspicion, he at last escaped to Douai, where he joined William 
Allen iq.v.) and was reconciled to the Roman Church. After being 
ordained sub-deacon, he became a Jesuit at Rome in 1573. In 
1580 the Jesuit mission to England wais begun, and he accompanied 
Robert Parsons {q.v.) W'ho, as superior, was intended to counter¬ 
balance Campion’s impetuous zeal. In England he led a hunted 
life, preaching and ministering to Catholics in Berkshire, Ox¬ 
fordshire, Northampton.shire and Lancashire. Ilis Dvenn Ratiotu's 
against the Anglican Church w'as privately printed and 400 copies 
were found on the benches of St. Mary’s, Oxford, at the Com¬ 
mencement, on June 27, 1581. fl'he sensation was immense, and 
the pursuit became keener. When jmeaching at Lyford, in Berk¬ 
shire, on July 14 he was captured by a spy and taken (0 London, 
bearing on his hat a paper with the inscription, “Campion, the 
Sc'ditious Jesuit.” Committed to the 'I'ower, he was cx.amined in 
the pre.sence of Elizabeth, who asked him if he acknowledged her 
as queen of Ihigland, and on his alfirmative rei)ly slic made him 
offers of life, wealth and dignities on conditions which his con¬ 
science could not allow. lie was kept a long lime in prison, twice 
rackc-d by order of the council, and every effort was made to 
shake his constancy. I)esi)ite the* effect of a false rumour of rc*- 
traction and a forgc'd confession, his acK’ersaric's in des])air siim- 
motic'd liim to four public conferem es (ist, iSlh, 23rci and .■:7th of 
Septc'niber), when* his ease won the* admiralii,»n of the audienie. 
Rai ked again on Oct. 31. be w;is indicted at Wc-sl minstc-r that he 
with othcTS h;id conspired til Rome and Rc‘ims to dethrone* the 
cpic'en. On No\'. 20, wiien found guiJiy, he remarked; “It our 
religion do make* traitors we arc* worthy to be* c ondemiied, but 
olluTwise arc* and ha\(* bc*<*n true* subjec ts as c‘vc'r the* (luec'ii had ’’ 
lie re(c*i\'ed (lie* seiitc-nce of the* traitor's dc'ath witli tbe* 7 'c Ih nni 
ItiwUnnns, and sutlc*red (he* barbarous jienalty on Dc'c. 1, 15S1. Of 
all the Jc'suit missiomiric-s wlio suflercci for their allegiance to the 
anc ieiil rc'ligion Campion stands the* highest. His life and his 
aspirations wc're pure, hi.s zc'al true and his IcA’alty unejnestionable. 
He* was beatified by Lc*o XllL in i88(). 

Tin* last (»f tiic* for(y-scvc*n editions of (lie Drertu Ralianc'; ;iiiiuaM'd 
with an Pne. (rans. wi vol. (> of “The* Catholic' Lihrars'.” Srr K. Simu- 
son, Edmund Cnmtntni (iS(i7); H. Folc*y, Records of the Joiy,!i\h 
Province of Ihc Socie!y of Jesus (1877). 

CAMPION, THOMAS (15^7 -1620) English poet and 

musician, was born in London on Feb. 12, 1507, and chri tenecl 
at St. Andrew’s, Holborn. He was the son of John Campion ot 
the Middle Temple, who was by profession one of the c ursitors of 
lh(‘ chain c*ry court, the clerks “of course,” whose* duties veen to 
draft the various writ s and lc*gal instruments in correcl foi iu His 
mothf'r was Lucy Searle, daughter of Laurence Searle, one of the; 
quc*c*n’s .s(*rgc*ant.s-a(-arms. I'pon the dc'ath of Canqiion's l.nhor in 
1570, his mother marric'd Augustine Steward and died heis' ll snoii 
after. Slc*warcl sent him in 1581 to Teterhousc*, Cambridge, as a 
gentleman iieiisioncr. lb* lc*ft the unic'ersity, it would apiie.ir, 
without a dc*gree, but strongly imbued with those lades lor clas¬ 
sical literature which excrcisc'cl such ]ioW(*rful inllueiue upon his 
sub.seciuc*nt work. In Ajiril 15S6 he was admit led (o Gray's Inn, 
})Ut he dcjc's ncjt aiipear to have been called to the b;ir. In 1501 
he seems to have taken part in the French expc-diiion under Essc'X, 
sent, for the assistance of Henry I\b against the League*; and in 
1006 he first appears with the degree of doctor ot ph>'sic. He 
lirartised as a physician until his death in London on March i, 
1O20. A group of five anonymous poems liy C'amiiion was in¬ 
cluded in the Songs of Divers Noblemen and Cnnitlemen, appended 
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to Newman’s surreptitious edition of Sidney's Asirophel and Stella, 
which appeared in 1591. In 15^5 appeared under his own name 
the Pormata, a collection of Latin panegyrics, elegies and epi 
grams. This was followc'd in 1601 hy A Hooke oj Ayres, the music 
ot which was contributed in equal proportions by himself and 
Philip Rosseler, while the words were almost certainly all written 
by him, 'I'hc following year he jcublished his Observutions in the. 
Art vj Knylish Pocsic, “against the vulgar and unartiticial custom 
(>r riming,” in favour of rhymeless verse on the model of clas¬ 
sical cjuantilative poetry, 'ihe; eliallenge thus thrown down was 
accepted by Daniel whose Drjcncc of Rymc was pulilished in the 
same year. 

In 1607 he wrote and iniblished a masque for the occasion of 
th(! marriage of Lord Hayes, and in 1613 he issued a volume of 
Sojiys of Mourniny (set to music by Coperario or John Coopc^rt 
for the loss of I*rince Henry. 'I'he .same year he wrote and ar¬ 
ranged three masques, the Lords* Masque for the marriage of 
Princess Llizalieth, an entertainment for the amusement of Queen 
Anne at C’aversham Hou.se, and a third for the marriage of the 
carl of Somerset to Prances Howard, countess of Es.scx. If, more¬ 
over, as appears likely, his Two Ponke.s 0} /lyre.v (both words and 
music written by himself ) belongs also to this year, it was indeed 
his annus mirabilis. 

Some time in or after 1617 iqipeared his Third and Fourth 
Hooke of Ayres; while to that year jirofiably also belongs his New 
li ny of makiiiy Foure Parts in Counter-point, a technical treatise 
wliich was for many years the standard text-book on the subject. 
It was imludefl, with annotations by Christopdier Symfison, in 
Playfair'.s Hrief Introduction to the. Skill of Mnsiek, and two edi¬ 
tions tijiiiear to have been bought up by lotio. in 161S ajipeared 
The Ayres that were snyty and played at Hronyharn Castle on the 
ocaasion of the king'.s enti'rtainnumt there, the music by Mason 
and Earsden, while the word.s were almost certairdy by Campion; 
and in it) 10 he juiblished his Epiyrannnatuni Libri 11 . Umbra 
Fleyiannn liber nnus, a reprint of his 1305 collection with con¬ 
siderable omissions, additions (in the form of another book of 
epigrams) and correi lions. 

While (’ampion had attained a considerable reputation in his 
own day, in the years that followed his death his works were 
forgotten. The ma.sc|ue was prai tically {‘.\tinguished by the Ihiritan 
revolution, which also, with its distaste for all secular music, put 
an end to the maririgal. Its loss involved that of many hundreds 
of dainty lyrics, including those of Campion, and it was only when 
Mr. A. H. liullen publi.shed a collection of the poet's works in 
i88(), that his genius was again recognized. 

(.Timiiion .set little store by hi.s Engli.sh lyrics*; they were to him 
“the supcrlluoLis blossoms of his deeper studies.” but we may 
thank the fates that his ])recept.s of rhymele.ss versilic.ition so little 
affected his ])ractice. His rhyrneless exqieriments are certainly 
better comeived than many olliers, j)ut they lack the syiontnneous 
grace- and freshness of his otlu-r yioefry. Not one of his songs is 
unmusical; moreover, the fact of hi.s composing both w'ords and 
music gave- rise to a metrical fluidity which is one of his most 
characteristic features. Rarely indeed are his rhythms uniform, 
while they frequently shift from line to line. His range was very 
great botli in feeling and exi:)re-s.sion, and whether he attempts an 
elaf)e)rale eiiilhalamium or a simple, country ditty, the result is 
always full of unstudied freshness and tuneful charm. In some of 
his sacred yneces he is y);irt icularly successful, combining real 
poe'try with ge-nuine religious fer\()ur. 

HiiieiexacM-iiv.—U’erf’s. etc. (rSHo). e'.xcludine; A New Tl'av, etc.; 
Sonys and I/aegars (lejo^). with an introduction on Canipieui's mu^'ic 
bv Janet Dodc’i' ; Poems, etc. t u)oQ ; Complete IVorA-e (looS). d'he 
‘‘Ob.'iervation‘^ in the .Art eil Icngli'^h Poesie” are' also pnlilidie-d in 
Ilaslewood’s Aneieiif Critical Essays and (Gregory Smith’s F.lizabethan 
Critical F.ssavs, vol. ii. (1903). (S. P. V.) 

CAMPISTRON, JEAN GALBERT DE (1656-1723). 

ITench dramatist, was born at Toulouse of noble family. At the 
age of 17 he was wounded in a duel and sent to Paris, where he 
became an ardent disciple of Kaeine. In 16S5 he scored his first 
success w'ilh Andronic, which disgui.sed under other names the 
tragic story of Hon Carlos and Elizabeth of France. Racine was 
asked by I.ouis Josej^h, due de. Vendome, to write the hook of 


an opera to be performed at. a fete given in honour of the 
Dauphin. He handed on the commission to Campistron, who pro¬ 
duced Acis ct Galathcc for Lulli’s music. He wrote many trage¬ 
dies and two comedies, one of which, Le Jaloux dcsabtise, has been 
considered by some judges to be his best work. In 1686 he had 
been made intendant to the due de Vendome and followed him 
to Italy and Spain, accompanying him on all his campaigns. If 
he was not a good poet he w'as an honest man under circumstances 
in which corruption was easy and usual. Many honours were con¬ 
ferred on him, and in 1701 he was received into the Academy. 

CAMPOAMOR Y CAMPOOSORIO, RAMON DE 

(181Q-IQ01), Spanish poet, born at Navia (Asturias). Abandon¬ 
ing his first intention of entering the Jesuit order, he studied 
medicine at Madrid, found an opening in politics as a supporter 
of the Moderate party, and ])ecame governor of Castelion de la 
Plana, of Alicante and of X'alencia. His conservative tendencies 
grew more pronounced with time, and his Polemicas con la 
Democratia (Ms(s2) may be taken as the definitive expression of 
his political opinions. His first appearance as a poet dated from 
18.40, when he publi.shed his Tcniczas y florcs, a collection of 
idyllic verses, remarkable for their technical excclh-nce. These 
were followed by Ayes del Alma (1842) and Pdbulas morales y 
politicas (1842). Campoamor's theatrical pieces, such as FJ 
Paint it) de. la Verdad (1871 ), Dies Irae (1S73 ), El Honor (1874) 
and Glorias llunumas (1885), are interesting experiments; but 
they arc totally lacking in dramatic spirit. He always showed a 
k(‘en interest in metaphysical and philosophic questions, and de¬ 
fined his position in La k'Hosofia dc las leyes (1846), El Per- 

aialismo (1S55), Lo Absolute) (1865) and El Idcismo (1883). 
These studies arc chiefly valuable us embodying fragments of 
self-revelation, and as having led to the composition of those 
doloras, humoradas and pequehos poemns, which the poet’s ad¬ 
mirers regard as a new poetic species. The first colled ion of 
Doloras, philosophic epigrams, was printed in 1846, and it cannot 
be denied that the poet’s si)ecial gifts of irony, grace and pathos 
find their best expres.sion in them. Taking a commonplace theme, 
he presents in four, eight or twelve lines a perfect miniature of 
condensed emotion, and by his choice of a vehicle he has avoided 
I he fatal facility and copiousness which liave led many Spanish 
poets to destruction. But his influence has not been always for 
good. His formula is too easily mastered, and to his example is 
dii(“ a. plague of doloras and humoradas by poetasters who have 
caricatured their model. 'I'hough the title of a philosophic poet 
will be denied to him, he will survive, at least in extract, as a dis¬ 
tinguished humorist, an c.xpcrt in epigrammatic and sententious 
ai)hori.sm, and an artist of extremely finished execution. 

(j. F.-K.J 

CAMPOBASSO, a city of Molise {see Abruzzi e Molise), 
Italy, the caifllal of the province of Campobasso, 172m. E.S.E. 

)f Rome by r;iil, situated 2.132ft. above sca-lcvcl. Pop. (1936) 
town 17.043; commune 29,573. The town itself has some fine 
modern edifices and a museum of Samnite antiquities. Its chief 
industry is the manufacture of arm.s and cutlery. Above the 
town are the picturesque ruins of a castle of 1458. 'Hie town, 
with the territory surrounding it, was under the feudal rule of 
counts until 1739. 

CAMPODEA, a small whitish, wingless insect of the order 
Thysanura, sub-class Aptcrygola (q.v.), with long flexible anten¬ 
nae. and a pair of elongated caudal filaments. The best known 
speiic'^ {Campodea staphylinus) is widely distribuled in Euro[jc 
.md .North Ameri)..i where it occurs under stones and logs, or in 
rotting leaves and .^oil. 

CAMPOMANES, PEDRO RODRfCUEZ, Co.vde de 
(1723-1802), Spanish statesman and writer, wa.s born at Santa 
Eulalia de Sorribia, Asturias. From 1788 to 1793 he was president 
f th(‘ council of Castile; but on the accession of Charles IV. he 
retired from public life, regretted by the true friends of his coun- 
ry. During his tenure of office he had sought to reform taxation, 
o promote industry and trade, and to improve education. His 
.irincijial works arc two admirable essays, Discurso sohre el fo- 
tfiento de la indiistria popular, 1774, and Discurso sohre la educa- 
ci 6 n popular de los artesanos y stt faniento, 1775. 
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See the notice by A. Rodriguez Villa prefixed to the first edition 
of hi3 CQrtas polUico^econotnicas (1878). 

CAMPOS, ARSENIO MARTINEZ DE (1831-1900). 
Sjianish marshal, senator and knight of the Golden Fleece, was 
born at Segovia. He took part in the Morocco campaign of 1859- 
60, and in the expedition to Mexico under Prim. In 1869 he was 
sent to Cuba, where he was promoted to the rank of general in 
1872. On his return to Spain he distinguished himself against the 
Cantonal Republicans and the Carlists. About that time he be¬ 
gun to conspire with a view to restore the son of Queen Isabella, 
lie joined Gen. Uaban at Sagunto on Dec. 29, 1874, where he 
proclaimed Alphonso XII king of Spain. From that date he was 
(onsidered as a sort of supreme counsellor, being consulted by 
King Alphonso, and later by his widow, the queen-regeni, in 
every important political crisis, and on every international or 
colonial question, especially when other g<,‘nerals or the army 
jt.self became troublesome. He took an imiiortant part in the 
military operations against (he Curlist.s, and in the n(!goliations 
with their leaders, w'hich put an end to the civil war in 1876. In 
the .same way he pacified Cuba in 1878. On his return he was 
j)rime minister for a few months, but soon made way for Cano- 
vas. In i88i, with other discontented generals, he assisted 
Sagasta in obtaining office. After the death of King Alphon.so, 
Campos steadily supported the regency of Queen Christina. In 
i8q 3 he commanded the Spanish army at Melilla, and negotiated 
with the court of Morocco a treaty which averted a war. He was 
sent out by the ConserN alive cabinet of Canovas to cope with the 
rebellion in Culta in 189=5, but he failed m the field, as well as in 
his efforts to win over the Creoles. After (he war with America, 
and the loss of the colonies in 1809, when Sefior Silvela formed a 
new C'onservativc party and cabinet, the old marshal accepted the 
presidency of (he senate, though hi.s health was failing fast. He 
died at Zarauz, a village on the coast of (iuii)uzcoa. 

CAMPOS, an inland city of the state of Rio de Janeiro, 
brazil, on the I'araiba river, 30 mi. from the sea. and alnnit 
175 mi. N.E. of the city of Rio de Janeiro. In J040 the popula¬ 
tion of Campos was 52,677 and the munictplo 225,443. The river 
is navigable for small steamers above and below the city but 
is closed to coastwise navigation by dangerous sandbars at its 
mouth. The shipping port for Campos is Imhetiba (near Macao). 
()0 mi. southwest, witli which it is connected by rail. There is also 
water communication between the two places by means of coastal 
lakes united by canals. The elevation of the city is only (a; ft. 
above sea level, and it stands near the western margin of a highly 
fertile alluvial plain devoted to the production of sugar. 'I’he cli¬ 
mate is hot and humid, and many kinds of tropical fruit arc i)ro- 
duced in abundance. 

CAMPRA, ANDRE, (1660—174. -jT French com[)oscr, was 
born in Aix, in ]6(»o. He was (onsidered to link the ]>eriod of Lulli 
and that of Rameau. The works which heralded his career are his 
two first contributions to opera: I*Europe ^aJanle, and le Canuival 
de Venisc. He was successively director of the chajicls at Toulon, 
Arles, Toulouse, in Paris the church of the Jesuits, and fmally at 
Notre Dame. Resides operas, he wrote cantatas, and fivo* books 
of religious anthems for the king’s chaix'l, of which he became 
flireclor in 1722. He died in Paris in 1744. 

CAMPULUNG, the capital of the department of Musc'el, 
Rumania, and seat of a suffragan bishoj); situated among the out¬ 
lying hills of the Carpathian mountains on the river Tirgului, a 
tributary of (he Arge.s. Pop. (1(730), 13.454. Ciimpulung is a 
popular summer resort. The Tirgului supplies w'ater power for 
several pai)er-mills; annual fairs are held on July 20 and Oct. 20; 
and there is a considerable traffic with Transylvania and with (he 
south by a branch railway to Ploesli. A German colony W'as 
established at Campulung in the 12th centur>’ but could not be 
maintained. Afterwards it was for a short time the first capital 
of Walachia. The monastery and cathedral claim to have been 
founded bv the Voivode Radu Negru in the 13th centurv. 

CAMPUS, a Latin word meaning level plain. By the Romans 
the name was given to a number of open grassy spaces in and 
about the city. Of these the most famous was the Campus Mar- 
tius on the northwest which became (he property of the state after 


the expulsion of the Tarquins. It was the site of the comitia 
curiata, of the horse races in honour of Mars, of athletic and 
military events, a place of reception for foreign ambassadors and 
a recreational centre. 

American colleges, fond of classic terminology and richer in 
land than tfiey were in buildings, early used (he word campus to 
describe their grounds. Although yard i.s the term in vogue at 
Harvard and although yard and green long dominated at Yale, 
in common usage campus has prcvaiiled over all others as a term 
describing the land owned by a college or universit>' and used for 
its puriK)ses. A large and often beautiful cam[)us forms frequently 
the most attractive feature of many American colleges and has 
become the centre of college traditions and the site of many 
distinctive customs. The connotations of the tenn gradually 
widened until in the second decade of the 20th century it (ended 
to become .synonymous for the nonscholastic life of an American 
college and descriptive* of the athletic, social, dramatic and other 
extracurricular activities. A man i.s .s|>oken of, for instance, a.s 
a “campus leader”; “camjms politics” form a training school for 
many a budding legi.slalor; “campus activities” arc those not con- 
cernt'd with books or study. 

See .Mbfit Matthews, “The I'sc at American Colleges of llie Word 
Campu.s” {Mass. Jlisl. Sue. Puh., vol. 3) and the Nation (vol. 00 . 
iSyX). 

CAMUCCINI, VINCENZO (I 773->«H bi.storical 

j)ainler, wa.s born at Rome. He was educated bv his brother f^ie- 
tro, a pi( I ure-reslorer, and Borubelli, an engraver. C^imuccini be¬ 
longed to the school of the I'rench artist David. Ilis works arc* 
rather the fruits of great deveriu*.ss and jialient care than of fresh 
and original gc'nius. 

lit* was apjiointed director of the* Academy of San Luea and of 
the Neapolitan aeademv' at Rome, and eonst'rvalor of the pictures 
of the X'alican. His chief works are the classical paintings of (lie 
“Ass.-issination of ('aesar,” tin* “Death of X'irginia,” the “D(*v() 
tion of the* Roman Women,” ‘Ahaing Romulus and Reiiuis.” 
“Horatius Codes,” tin* “St. d'liomas,” whit h v\as co])it'd in ni()*.:iii 
for St. I’e{(*r’*'. (In* “J’rt'sentation of C'hrist in the 'I’eniple,” and a 
number of exeellent portraits. 

CAMULODUNUM: see Coi.c'in.sTf.K. 

CAMUS, ARMAND GASTON ( I 740-1S04 ), Freiu h revo- 
lulionist, was born in Paris. In 1789 he w;is dec ted by tlic lliird 
e.sl.’ilt* of Paris to the slates gein'ral, and allrat (ed alteiilion b\ 
bis sp(*eche.s against social ineqii.dities. Camus wa*' ;i JaiiseniS 
and a member of the (*C( l(*siasli( a! committee uhich |)n‘*-i'nled 
the (.'ivil Constiliilion of the Clergy to tin* assembly in Ma\ 1790. 
FU'cted to tile national convention by the department of llaiiic* 
Loire, he was named member of the commitltc of geneial sali t\. 
and (ben s(*nt as one of the commissioners (harged with llie *111 
veillaric'c of General C'. W Dumourie/., Delict red with lii-- cttl 
leagues to the Austrians on April 3, 1793, In* was ext liaiigt tl fur 
tin* (i;mghtc*r of Louis XXT in Nt)v. 1795. He jilavetl an inion 
spicLious nMe in the Council of Hu* Five* Hundnal. On Aug. 1 p 
1789, the const it iicnt, assembly madf Caimp its archivist, anti 
in that capacity In* organi/,c*d the Jialionai archives, da sififd llu* 
paper.s of the different assemlilic-s of the Rt-volutitni ;ind tlrcv u]> 
analytical tables of (he prords rerhnux. Ht* w.i:. rcsi.iictl In tin* 
oflice in J 796. He remained an austere rcpublit an. mfn ing (t) 
take p.irl in tin* Napoh'onic rc^gimt*. His prind]>al worl; i.-^ (dt/n 
judleiaire, ou HecurU des decrets de VAssemhlee uatiotuih el eou- 
slituinite stir I’ordrr judiriaire ( i ). 

CAMUS DE MEZIERES, NICOLAS LE ( ; 17 c 

^'renrll architect, was horn at Paris on Mardi ;' 6 , ); 2 i anil dieil 
there on July 27, 1789. He jniblished si*v(*ral woik- on anhilec- 
lural and related subjects, including Disserlalioii . . . >'}/ repo}t\e 
ail Meinoire dc M. Paris du Veniey, siir la Tl/eorii- (t le prelnjue 
des yjas hois dc c/iarpente (in collaboration with .A Pabuty Di s- 
godelz, 1763), and Traile de la force des hois (1 ;S.’ ). 

CANA, of G alilee, the scene of Christ's firU miradf (Jtdn ii), 
and an act of healing (John iv ); also tho lioim of Nathanael 
('John xxi 2). The cvidenca* favours idem it'u at ion with Kefr 
Kenna about 4 mi. N.N.E. of Nazareth on the road to Tiberias; 
pop. 1,175 (682 Moslems). There are Latin ainl Greek churches, 
(he former occupying the site of an ancient basilica claimed to 
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he of the a^ce of Constantine. Mosaic paving with an early Hebrew 
in.scription has Ix'en discovered below its floor. 'I’he alternative 
identification, Kliirhct Kami, is a. ruined site o m. N. of Nazareth 
with rock-cut tombs and cist (‘i ns but [)os.s(‘,s.sing no spring. 

CANAAN, CANAANITES. C'anaan is, in the view of the 
biblical writers the “J’rornised Land” which Cod had allotted to 
Abraham and his seed (Cen. xii. 7; .xiii. 15, etc.); the holy land 
of tht; rej)resentafives of the three great monotheistic religions. 
This hilly country, j)oor for purjioses of cultivation, seemed to 
the Israelites coming cjuf of the wilderness, to be a land ‘‘llowing 
W'ilh rniik and honey” (E.xod. iii. S; Dent. xi. q, .vc/c/., etc.). If 
graj)(‘-honey is to Ice understood, this term is conneclc'd with two 
chief activities of the country, cattle breeding and wine-growing, 
but the mythological exjilanalion is more likely; Canaan is as a 
I'aradise, and ‘‘milk and lioney” then means something similar to 
“Nectar and Ambrosia” (cj. T)eut. x.x.xii. i,^ sqq., al:-o Is. vii. tD. 
Actually, in view of the conciuered but still feared former inhabi¬ 
tants, Canaan signifies for the- Israelites the temjitation to fall 
back into Nature-worshiji (cf. Ezek. xxd. .'*(); xvii. 4; Ps. cvi. 38, 
and (ien ix. 23 ). 

The Land.—Canaan in sjiitc of its small area, is of remarkable 
variety in geographical and climatic character. Natural conditions 
necessitated its cleavage', both [lolitically and othc'rw'isc, into more 
or less indc'pendent cities and peoples. As a “hintc-rland,” of the 
Phoenician ports especially, west Jordan w'as always receptive of 
foreign intlueiues, but although, witliout any marked cultural 
stamp, it was (esjiecially in the South) capable* of independent 
development. C'omparativc'ly seldom do wa* find Canaan as the* 
name of a country in non-biblical writings. Nowhere, as far as 
yet known, is the name older than the time of the Egyptian New 
Kingdom (i.c., after 1600 ii.c.b In the Hittite cuneiform texts 
from boghaz-keui, wa* lincl (’anaan (Kinahhe, the* same form in 
the Amarna texts), in a record concerning Mitanni and sc'veral 
(non-Semitic) north Sx’rian kingdoms (Kinza, DiiiuJ), Ugarit, 
Kalna, etc.). Probably the name originally denotc'd (he jilains on 
(he coast, including the Phoenician commercial cities, (he low¬ 
lands and jilains of (he interior {cj. Num. xiii, 2c)), and eventually 
the whole of wc'st Jordan. The e(>’mology is unknown; the mean¬ 
ing “Ivowland” must be rejected. In (lie Egyptian inscriptions 
(after Seti I., about 1300 n.c.) we find the name invariably with 
the definite article, “the Canaan.” 

The Inhabitants.—The Canaanites are often mentioned in 
the Old Testament, as one* of the peoples of the country, by the 
side of ITittites, Amorites, Perezites, Hivvites and Jebusites 
(e.g., Exod. iii. S; Dent. x'ii. 1). behind this enumeration lurks a 
(rue rc*collec(ion of racial blending in pre-Israelite limes. In the 
“(able of nations,” Gen. x. 6 , sqq., Canaan does not apjiear with the 
Semites, but as a son of Ilam (rf. ix. 18 sqq.). This may be at¬ 
tributed to the fact that geograjihical and ethnical considerations 
ha.\e been crossed by ethico-religious ones; with Ham were classi¬ 
fied (in addition to the despised negroes), all those who were in¬ 
imical and dangerous to the chosen jieojile. It may be that there 
i;^ historical ground for this bi'lief. Palestine must have been set¬ 
tled by a people from the north about 1600 n.c.; with this people 
were mixed the Mitanni and Ilarri, and all were under the do¬ 
minion of an Aryan population. We find in Amarna times (ser 
below) Indo-Aryan names among the rulers of Canaan. It is jios- 
sible, though not demonstrable, that (he Canaanites were con¬ 
nected with (hc'se con(]uerors who may be historically regarded as 
(he forerunners of the Philistines. Thus, the two commonly-used 
names'of (he Holy Land, Canaan and Palestine (i.r., “land of 
Philistines”), originate with non-Sernitic peoples who were merely 
temporary rulers (hc're (.vcc Piiilistinf.s). 

Archaeology.—When the Israelites entered Canaan (probably 
in two divisions. 1400 and 1 .’oo n.c.), the civilization, as far as it 
had b’een influenced by Egyjit and babylon, waas already in decay. 
The invasion of the Israelites does not fall at the dawn of history, 
but in the dusk of a stormy evening. About 1200 n.c. the aspect 
changed. The peoples of youthful Eurojx^ overran Asia Minor 
and Syria, and even menaced Egypt. Out of the Syro-Arabian 
desert came a young i.>eople of Semitic stock, the Aramaeans. 
Israel stood on the border between tw’o ages. The religion of 


Sinai and the culture of Canaan were the two conflicting factors 
in its history. The culture of Canaan, however, is it.sclf a com¬ 
plicated structure, the fruit of a long history. 

In the Old Testament we find little about this; (he biblical 
authors paid more attention to the ways of God wnth His chosen 
l)eoplc than to the hated and accursed aborigines. Excavation, on 
the other hand comes to our aid. As early as 1S65 the “Palestine 
Excavation Fund” had been founded, and subsequently note- 
w'orthy preliminary work in Jerusalem was done. .Systematical 
e.xcavations in (he Holy Land began in i8c)o with the uncovering 
of Tell el-Hesy Lac hish (or preferably Eglon). Since Palestine 
became mandated territory, a friendly rivalry has existed between 
the nations. Archaeological methods ha\’e been improved, (he 
courses of old city walls have been followed, and the ruins within 
are uncovered layer by layer. So w’e gain an impression of this 
culture from the latest to the earliest stratum. The vessels and 
potsherds .serve as a norm for the chronology. Ivxcavations. such 
as those of Gezer, Megiddo, beth Shan, Shc'chc'm, Gibeon (or 
Mizpah?) and Kirjath-Sepher, supicly much interesting material. 
Put ancient Canaan is a “dumb” country; there are no insi rijv 
lions. This is clue to the jierishable nature of thc'ir writing mate¬ 
rial. Papyrus, w'ood and leather disajijM-ared in the wet soil. Some 
fc'w i)ieces of clay tablets in cuneiform scri|)t have been found at 
Taanach and most recently at Shcchem; but from these it would 
.seem that the Canaanites wrote in (his more permanent form only 
during (he period 1.^00-1200 n.c. Put history-writing is impossilde 
without W'ritten records. Therefore (he basis of the following 
historical sketch must be the references to Canaan in Egyptian, 
Babylonian and (cuneifonn) Hittite sources, and above all (for 
(he period 1400-1350 ic.C. ) the very imiiorlant Canaanite c unei¬ 
form records found at cl-Arnarna in Egypt (.see below). 

The Oldest Period (Up to 2500 n.c.).—Human settlements 
and culture go back as far as the beginning of the; history of man¬ 
kind. In caves ncrar Tabgha—north of the .sea of Gennesaret — 
was found a fragment of a skull of Neanderthal t>pe (Homo 
primia^tniu.s). Traces of early Palaeolithic flint-implemc’iits were 
touncl at Palata (Shechem) and elsewhere, as also in the extreme 
south of the country at Ain Kuseime (in the region of the biblical 
Kaclesh-Parnc'a). .Surprisingly enough wa* find at different })l:ues 
(at Jcru.salem, Askaion, Gaza) a mixture of implements and 
weapons of the t*arliest and latc'r types; this can only be exidainc-ci 
by the mixture of different racial cdc-inenls. All this, however, is of 
so remote an age as to be beyond our reac'h. Not until about 3000 
i:.c;. does the dawn of history begin. The majority of the mc*ga- 
lithic monuments (barrow's, cromlechs, dolmens, etc.) must be 
synchronous with the Old Kingdom of Egyi.'it, as also must the 
oldc'st city-foundations. The fact that the Old d'estameni (e.g., 
Num. xiii., 32 sq., Amos ii. g) describes the aborigines as giants 
may be ascribed to these monuments. Only giants, it was im¬ 
agined, could have raised these huge boulders. Put the* skeletal 
remains of the first layer of (fezer definitely belong to a small 
race, .smaller than the Semites, w'ho differed from the Semites by 
tlu'ir use of cremation. 

The immigration of the Semites (from the south and south¬ 
west) must have taken place before 3000 n.C. These oldest Sem¬ 
itic peoples of Canaan must have lieen (in spc’t'c h also) closely 
akin to the oldest Semitic dwellers in north Babylonia, (the Ak¬ 
kadians). f rom this source also came the Canaanitc's' knowdedge 
of metals (copper and bronze), of vc-getaides, domestic animals 
and many other cultural and sjiiritual acquisitions which had been 
much earlii'r dc'veloried and imprcn'cd by the Sumerians in Mes¬ 
opotamia and the Egyptians of the Did Kingdom, kdgyptian in- 
llucmce was stronger in Byblos, the ancient trading port of Leb¬ 
anon’s export of cedar-wood. Co[)i)er came from the mines at 
Wadi Maghara of Sinai. Thus culture developed rapidly in the 
territory between these two areas. 

The Old Canaanite Period (First Bronze Age, 2600-2000 
n.c.).—In the tomb of Inti (Deshashch, Upper Egypt), we find 
the first representations of the concpiest of Canaanite cities by 
Egyptians. Neither in arms nor in clothes were the Canaanites 
much inferior to the victorious Egyptians. About 100 years later 
(6th dynasty; according to the shortest reckoning, 2450 b.c.), 
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the Egyptian Uni, recorded in his tomb his victorious campaigns 
against the “sand-dwellers,” who occupied the country of Canaan. 
The inscription recounts a struggle against sturdy nomads, who 
invaded Canaan, so keenly coveted by the Egyptians. Only after 
the intervention of the Egyptian fleet was the decisive battle 
fought, probably near the promontory of Carmel (in the plain of 
Megiddo). It may be supposed that these struggles are connected 
with the advance of the Amorites {q.v.) from their original ter¬ 
ritory on the middle course of the Euphrates. These invasions 
did not mean, however, much retrogression in civilization. The 
Amorites had a great capacity for adaptation and wherever they 
came, they spread the Mesopotamian culture, which they had 
themselves absorbed. Subscciuenliy, they too were subjugated. 
Sargon 1 . of Akkad seized the “upper land,” that is, as far as the 
Amanus and Taurus (?). Soon, however, the Amorites pressed 
forward to the coveted cultivated lands near the mouth of the 
great rivers; Euphrates, Tigris and the Nile. Of this first inter¬ 
mediate period (between the (lid and Middle kingdom) we have 
little information concerning Egypt {cf. H. Frankfort, Journal 0} 
Egypt. Archacol. vol. xii. 1926, pp. 80-99). 

The classical period of the Middle kingdom shows a national 
Egyptian reaction against the Canaanite (Amoritc) influence. We 
obtain an invaluable glimpse of the condition of Canaan at this 
time ic. 2000 h.c.) in the (romantic) story of Sinuhe, an Egyp¬ 
tian fugitive of high rank, who describes his experiences and ex- 
jiloits in llpjier Retenu (/'.c., the mountains of Canaan). We gain 
the impression of well-regulated conditions, although without any 
central government. Mention is imleed made of the Egyiitian 
claims, but the Canaanite (hiefs did not concern themselves much 
about these. The jieaceful relations between the tw-o lands were 
of much greater importance. 

The Middle Canaanite Period (Second Bronze Age, 2000 
to 1000 n.c.).—The above-mentioned "kingdom of Retenu” was 
then (according to the hyjiothesis of A. Ait) an independent ter¬ 
ritory, with the later Eod-Lydda, west of Jerusalem, as its capi¬ 
tal; according to another vii‘W, the name is ])reserved in (hat of 
Lot or Lotan {Canib. uinc. IJist. i. 235). Independtait of it was, 
probably, the "land of Shechem” in the heart of the mountains of 
Samaria, which was conquered about 1850 n.c. by Sesostris III. 
It is probable that the country then already consisted of several 
political territories, with scattered town.ship centres. Unfortu¬ 
nately, thenceforth no written information exists for nearly 300 
years; and this is all the more to be regretted as it is just thc'se 
centuries—as excavations show—which formed the first gre.il 
period in the culture of this country. The llyksos stand out as a 
new power W'hich ruled over Egyjit and the surrounding lands. 
The ground-stock of its population must h.ive been .^morile; the 
heads of the ruling classes wc-iv probably already Indo-Iranian. 
J^or the first time, Sc'ria and Canaan formed the* centre' of a 
mighty kingdom w'hich stretched, in all probability, over a jiart 
of Asia Minor and the- Aegean islands. 

Using strategic methods hitherto unknown—the introduction 
of horses and chariots—these knightly warriors conc]uered a great 
part of the world then known, and a feudal nobility shared tlie 
sovereignty over the conquered peoples. I'his explains how, even 
after (he fall of the great kingdom, there existed in Canaan an 
aristocracy comfiosed of many varied elements—Semitic:, Indo- 
Aryan and Hiltite. Their leaders (just as they did in Homeric 
Greece) claimed the title of “king.” Everyw'here in the country 
there arose circular or square fortresses, wdth double walls of 
mud. This is the period in Canaan in which we may expect to 
find palaces and temples with colonnaded halls, while the terraced 
constructions discovered in 1926-27 at Shechem (Tell el-Balata) 
appear to belong to the next ix'rioci. 

The Late Canaanite Period (Third Bronze Age, 1600-1200 
B.C.).—The Theban kings of the 17th and i8th dynasties regarded 
themsc'Ivcs as (he heirs to the Hyksos kingdom in Asia. For three- 
years the conqueror of the Hyksos, Ahmo.se (Amosis) besieged 
the town of Sharuhen (present Tell el-Khueilf). With the fall of 
this fortress. South Palestine was at the mercy of the Egyptian 
conquerors, but the work was completed by Thutmose III. (1555- 
1501 B.C.). In 16 campaigns, culminating in the capture of Meg¬ 


iddo (Tell el-Mutcsellim), the key position of north Canaan, and 
Kadesh on the Orontes (Tell Nebi Mendi), the capital of the 
Amorites, Canaan was completely subjected to Egypt. In this 
“New Kingdom” Egypt was the clominant pow’er, but Asiatic: in¬ 
fluences were then progressing in Egypt with more vigour than 
Egyptian influences in Asia. Probably in (he period of Amenholep 
III., “the Magnificent,” Canaan was also covered with palaces 
and temples. The foundations of these have recently been dis¬ 
covered in Beth-Shan, and, perhaps, in Shechem. The “kings of 
Canaan” became the loyal servants of Pharaoh. In the north, 
however, the Hittite empire became a dangerous rival of Egypt. 

The diplomatic language in which the rulers of Canaan com¬ 
municated with the Egyptian sovereign and officials, and even 
occasionally among themselves, was still Babylonian. The dis¬ 
covery of the Tell el-Amarna tablets came as a flash-light in the 
obscurity of the history and culture of Canaan in the first half of 
(he 14th century n.c. These tablets, which were found in 1889 on 
the site of (he residence of the “heretic” king, Amenhotep IV. 
(Akhnaton), are in the Babylonian language and written in cunei¬ 
form, on clay. The reign of this philosopher on the throne of the 
Pharaohs was for Canaan a time of internal and external troubles. 
Egyptian supremacy (which, in the Old Testament, is not even 
mentioned) w-as approai hing its end. However, the great Phar¬ 
aohs of the 19th dynasty once again tightened the loosened bonds. 
Hor-em-heb received (even at the time of his ascending the 
throne) an oath of allegiance from the Asiatics, Seti 1. and 
Raineses H. erected their steles of victory at Beth-Shan. The 
first made a treaty of yieace with the Hittite king, Mutallish, 
which secured (he possession of Cana.in once again to the Egyp¬ 
tians. The latter made a similar treaty with Khattushilish 111 ., 
but this was le.ss favourable to the Eg\'ptians, as he him.self had 
with difficulty escaped defeat at the battle of Kade.sh on the Or¬ 
ontes (autumn, 128H n.c.). From the 12th century ii.r. onwards, 
Egyptian claims to Canaan were brought to an end by the new 
immigrations from both sides; (he Israelites and. subsequently, 
tlu' Philistines. 

Israel. —d’he jiroblem of the exodus of the Israelites from 
Egypt anfl (heir entry into Canaan is chronologically one of the 
most (liflicult, and agrei'iiient on (his point has not yet been 
re.iched. M.iny scholars identify the Children of Israel with the 
"Khabiri,” the iieojile who invaded Canaan in the* Amarn.a Age. 
It was against these* jaeoplc' that rulers of Canaan vainly aiijiealed 
to (he Ph.araoh. This iiU'ntituation is the* more convincing as the 
word “Khabiri” may, philologically, be identified with the word 
for "Hebrew” {'il>ri). Moreover, Pharaoh Merne])htha mentions, 
only 1 50 years later (r. 1220), the })C'opIe of Israel in conjunciic'n 
vviih (he fieofiles and cities of Can.ian. Other difficulties, however, 
stand in (he way of this identification. 

Probably, iwo invasions of Hebrt'W’ tribe's must be dislingui.shed 
( Burnc'v, Sellin and otJiers). A considerable' movc'tiu'nt ot tiibc'S 
is described in the patriarchal narratic'es in Gt'iiesis xxxi -xxw. in 
the' form of more or Ic'ss idyllic f.imily history, I'he older i le- 
brew group, wdth which may be reckoned Edom, Moab and 
Ammon, and, above; all, the Leah-tril)cs with Jacob as ie(ir(‘sen- 
tative), may be identified with (he “Khabiri” of (he Ainarna let¬ 
ters, and th(' Lc-ah-tribc'S, in partic ular, with the "Isr.ieb oi Mer- 
nephtah. 'Fhe invasion of the younger group, on the oilier h.ind 
(thc' Rachel-tribes, Ephraim, Manasseh and Benjannii). which 
atlackc'd Canaan with fire and sword undc'r Joshua, in league with 
the older tribes, cannot lie jilaced before 1200 n.c' Archaeological 
research confirms this view*; from the* strata of ashc's and othc'r 
indications of the excavations it appears (according to \C. lb Al¬ 
bright ), that Canaan in the third Bronze age. that i'^, during (he 
period 1600-1200 n.c., suffered twm conrjuc'sts: (he* sc'cond of 
which was more violent and conqilete, the first at the beginning 
and the second at the C'nd of this period. For us the most im¬ 
portant age in the long eventful history of the land of Canaan be¬ 
gins with the entry of the Israelites. (.Sec Jews; Pai.estinf,: 
History.) 

Hibi.iograpiiy.—K ittcl, Grsrhichtc (it's \’(>Ikrs Grad, i. 1 . (0)23); 
.S. A. Cook, Camb. Anc. Hist., 1 . 225 sqq.. If. 2t/i sqq., 664 seq.; 
Bohl, Kanaanat r und Ilrbrdt r (Leipzig, igc i ) ; Alliriglit, "Palestine in 
the earliest historical period” {Jnurn. of the ralrsiine Oriental Soc. 
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H. pp. iJO-1,^8); Obcnuaicr, Thomsen and Alt. article “PalUstina- 
Syricn” (Kealiuortcrhuch der Vori’eschkhU:, VTI., 1937J; Jirku, 
AUoricnlaliichrr Kammcnlar zum alien TrU (Ecipzig, 192.^) i id., 
Der Kampf nm Syrioi-Palastina in all<mvntal. Allrrtum (in Der Alte 
Orient, 1926) ; II. Vincent, Canaan d’aprh Vexplnratian r^rentc (Paris, 
i()07) ; S. R. Driver, Modern Research as illustralinn the Bible (iqoK) ; 
Handcock, The Archueolony oj the Holy Land (1916) ; K. A. S. 
Macalisler, A Century oj Excavation in Palestine (1926)Karse, 
Rephnim: Die vory^eschirhlirhe Kullur Palustinns und Phoniziens 
(Padrrbom, 1918) ; M. Blanckrnhorn, Dir Steinzeit Palastina-Syrirns 
und N itrdafrikas (1921); G. A. Frank Knic'ht, Nile and Jordan 
(1921); A. Alt, Die. Landmhme der Israeliten in Palastinu (Leipzig. 
1925) ; C. F. pLirney, Israel’s Settlement in Canaan (The Sehvoeich 
Lectures, 1917). (F. M. T. B.) 

CANACHUS, a sculptor of Sicyon of the latter part of 
the ()th century u.c. He made two great statues of Apollo with 
a stag und a bow, one in bronze for the tentple ut Miletus, and 
one in cedar wood for 'I'hebes. The former is reitresentcd on 
loins of Miletus. 

CANADA. The Dominion of Canada comprises the northern 
half of the contitu'nL of North America and its adjacent islands, 
excepting Alaska, which belongs to the United States, and New¬ 
foundland, which is a separate dominion of the British empire. 
The north-eastern coast of Labrador belongs to Newfoundland. 
Its boundary on the south is the parallel of latitude 40“, betw-een 
the J’acihe Ocean and Lake-of-the-Woods, then a chain of small 
lakes and river,s eastward to the mouth of Pigeon river on the 
north-west side of Lake Superior, and the Great Lakes w'ith their 
connecting rivers to Cornwall, on the St. Lawrence. From this 
eastward to the state of Maine Ihi; boundary is an arlitidal line 
nearly corresponding to lalilude 45°; then an irregular line partly 
ilcterniincd by waterisheds and rivers divides Canada from Maine, 
coming out on the Bay of Fundy. The western boundary is the 
Pacific on the south, an irregular line a few miles inland from the 
coast along the “pan handle’’ of Ala.ska to Mount Bt. Elias, and 
the meridian of 141'’ to the Arctic Geeun. I'or much additional 
information conierning Canada, see British Empire. 

GEOGRAPHY AND GEOLOGY 

Physical Geography. —^In spite of those restrictions of its 
natural coast line on both the Atlantic and the I'acitic, Canada is 
admirably provided with harbours on both oceans. The Gulf of 
St. Lawrence with its much indented shores and the coa.st of Nova 
Scotia and New Brunswick supply endless harbours, the northern 
ones dosed by ice in the winter, but the southern ones oi)cn all 
the year round; and on the Pacific British Columbia is deeply 
fringed with islands and fjords with well-sheltered harbours every¬ 
where, in strong contrast with the unbroken .shore of the United 
States to the south. The long stretches of sheltered navigation 
from (he Straits of Belle Isle north of Newfoundland to Quebec, 
and for 600 m. on the British Columbian coast, arc of great ad¬ 
vantage for the coasting trade. To the North Hudson Bay, an in¬ 
land sea ^50 m. long from north to south and boo m. wide, with 
its outlet Hudson Strait, has long been navigated by trading ships 
and whalers, and may become an outlet for the wheat of western 
Canada, though dosed by ice except for four months in the sum¬ 
mer. Gf the nine jirovinces of Canada only two have no coast 
line on salt water, Allierta and Saskatchewan. Gntario and Mani¬ 
toba have a seaboard only on Hudson Bay, where Churchill Har¬ 
bour on the west side may become an important grain port. What 
Gntario lacks in salt water navigation is, however, made up by 
the bu.sy traffic of tlic Great Lakes. 

More than half Canada's surface slope.s gently inwards toward.s 
the shallow Hudson Bay, with higher margins to the south-east 
and south-west. In the main it is a broad trough, wider towaard.s 
the north than toward.s the south and unsymmetrical, Hudson Bay 
occupying much of its north-ea.stern part, while to the west broad 
])lains rise gradually to the foot-hills of the Rocky Mountain.s. 

Geology.—The mountain strudures originated in three great 
erogenic periods, the earliest in the Archaean, the second at the 
end of the Palaeozoic and the third at the end of the Mesozoic. 
The Archaean mountain chains, which enclosed the present region 
of Hudson Bay, arc so ancient that they had already been worn 
down almost to a plain before the early Palaeozoic sediments were 


laid down. This ruling geological and physical feature of the North 
American continent has been named the “Canadian Shield.’’ Round 
it the Palaeozoic sands and clays, largely derived from its own 
waste, were deposited as nearly horizontal beds, in many places 
still almo.st umlisturbed. Later the .sediments lying to the south- 
ea.st of this “protaxi.s,” or nucleus of the continent, were pushed 
against its edge and raised into the Appalachian chain of moun¬ 
tains. The Me.soroic sediments were almost entirely laid down to 
the we.st and south-west of the protaxis, ui)On the flat-lying Pal¬ 
aeozoic rocks, and in the prairie region they are still almost hor¬ 
izontal; but in (he Cordillera they have been thrust up into the 
series of mountain chains characterizing the Pacific coast region. 
The youngest of these mountain chains is naturally the highest, 
and the oldest one in most places no longer rises to heights deserv¬ 
ing the name of mountains. Owing to this unsymmetric develop¬ 
ment of North America the main structural watershed is toward.s 
its western side, on the south coinciding with the Rocky Moun¬ 
tains proper, but to the northward falling back to range.s situated 
farther west in the same mountain region. The central area of Can¬ 
ada is drained toward.s Hudson Bay, but the two largest Canadian 
rivers have separate watcr.sheds, the Mackenzie llowing north¬ 
west to the Arctic Ocean and the St. Lawrence north-east towards 
the 7\l]antic, the one to the south-west and the other to the south- 
ea.st of the Archaean protaxis. While these ancient events shaped 
the topography in a broad way its final clevelof>inent took jilaco 
during the glacial i>eriod, when the loose materials were scoured 
from some regions and spread out as boulder clay, or piled up as 
moraines in others; and the original water-ways were blocked in 
many places. The retreat of the ice left Canada much in its 
present condition and the region has a very youthful tojiDgraphy 
with innumerable lakes and waterfalls as evidence that the rivers 
have not long been at work. 

Lakes and Rivers.—As a result of the geological causes just 
mentioned many parts of Canada are lavishly strewar with lakes 
of all sizes, from bodies of water hundreds of miles long and a 
thou.sand feet deep to ponds lost to sight in the forest. The largest 
and most thickly strewn lakes occur within live hundred or a 
thou.sand miles of Hudson Bay, and belong to the Archaean pro¬ 
taxi.s or project beyond its edges into the Palaeozoic sedimentary 
rocks w'hich lean against it. The most famous are those of (he Si. 
Lawrciue system, which form part of the southern boundary of 
Canada ami arc shared with the United States; but many others 
have the right to be called “Great Lakes” from their magnitude. 
There are nine others w'hich have a length of more than 100 m., 
ami 35 which are more than 50 m. long. Within the Archaean 
protaxi.s they are of the most varied shapes, since they represent 
merely portions of the irregular surface inundated by some mo¬ 
rainic dam at the low'est point. They often conlain islands, some¬ 
times even ihou.sands in number, as in Georgian Bay and Lake- 
of-ihe-Woods. 

In the Cordilleran region on the other h.and the lakes are long, 
narrow and deep, in reality scctioms of mountain valleys occupied 
by fresh water, just as the fjords of the adjoining laiast arc valleys 
occupied by the sea. The smaller lakes are often rimmed w’ilh 
marshes and are slow'ly filling up with vegetable matter, ultimately 
becoming peat bogs, the miiskei^s of the Indian. Most of Canada 
is so well watered that the lakes have outlets and are kept fresh, 
but there are a few small lake.s in southern Sa.skal chewan, c.g., the 
Quill and Old Wives laki s, in regions arid emiugh to rccjuire no 
oullels. In such ca.ses the waters are alkaline, and contain various 
salts in solution w'hich are deposited as a white rim round the 
basin tow.irds the end of the summer when the amount of water 
has hi en greatly reduced by evaporation. It is interesting to find 
maritime plants, such as the samphire, growring on their shores a 
(hous.uul miles from the sea and more than a thousand feet above 
it. In many cases the lakes of Canada simply spill over at the 
lowest point from one basin into the next below', so that canoe 
navigation may be carried on for hundred.^ of miles, with here and 
there a waterfall or rapid requiring a portage. 

The river systems are in many cases complex and tortuous, and 
very often the successive connecting links between the lake.s re¬ 
ceive different names, well illustrated by the St. Lawrence, which 
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may be said to begin as Nipigon river and to take the names St. 
Mary’s, St. Clair, Detroit and Niagara, before finally flowing from 
Lake Ontario to the sea under its proper name. As these lakes are 
great reservoirs and settling basins, the rivers which empty them 
are unusually steady in level and contain clear water. The St. 
Lawrence varies only a few feet in the year and always has pel¬ 
lucid bluish-green water, while the Mis.sissippi, whose tributaries 
begin only a short distance south of the Great Lakes, varies 40 
ft. or more between high- and low-water and, is loaded with mud. 
The St, Lawrence has provided the main artery of exploration and 
with its canals past rapids and between lakes serves as a great 
highway of trade between the interior of the continent and the 
seaports of Montreal and Quebec. It is probable that politically 
Canaefa would have followed the course of the States to the south 
but for the planting of a French colony with widely extended 
trading posts along the easily ascended channel of the St. Law¬ 
rence and the Great Lakes, so that this river was the ultimate 
bond of union between Canada and the empire. 

North of the divide between the St. Lawrence system and Hud¬ 
son Bay there are many large rivers converging on that inland sea, 
such as Whale river. Big river, East Main, Rupert and Nollaway 
rivers coming in from northern Quebec; Moose and Albany rivers 
with important tributaries from northern Ontario; and Severn, 
Nelson and Churchill rivers from the south-W(“st. They are rapid 
and shallow, but the largest of them, Nelson river, drains the great 
Manitoban lakes, Winnipeg, Winnipegosis and Manitoba, which 
are frequented by st<;amers, and receive the waters of Lakc-of- 
the-Woods, Lake Seul and many others cmyMying into WinnipK'g 
ri\’er from Ontario; of Red river coming in from (he United Stat(!s 
to the south; and of the southern part.s of the Rocky Mountains 
and the western prairie provinces drained by the great 
Saskatchewan ri\'er. 

The northern part of Alberta and Saskatchewan and much of 
northern British Columbia arc drained through the Athabasca and 
Teace rivers, first north-eastwards towards Athabasca Lake, then 
north through Slave river to Great Slave Lake, and linally north- 
we.sl through M.ickcnzie river to the Arctic Ocean. If measured 
to the head of Peace river the Mackenzie has a length of more than 
2.000 m., and it provides more than 1,000 m. of navigation for 
stern-wheel steamers, serving the northern fur-tra<Iing posts. 

Second among the great north-western rivers is the Yukon, 
which begins its course about iS m. from tide-water on an arm of 
the Pacific, 2.S00 ft. above the sea and just within (he Canadian 
border. It flows first to the north, (hen to (he north-west, jiassing 
out of the Yukon territory into Ala.ska, and ending in Bering Sea, 
2.000 m. from its head-waters. The rest of the rivers flowing into 
(he Pacific pass through British Columbia and arc much shorter. 
The Columbia is the largest, but after flowing north-west and then 
south for about 400 m., it passes into the United States. The 
Fraser, next in size but farther north, follows a similar course, 
entering the sea at Vancouver; while the Skeena and Stikine in 
northern British Columt»ia are rniuh shorter and smaller, owing to 
the encroachments of Peace and Liard riv'crs, tributaries of the 
Nelson, on the Cordilleran territory. In most cases these rivers 
reach (he coast through deci> vvalleys or profound canyons, and the 
transcontinental railways find their way beside them, the Canadian 
Pacific following at first tributaries of the Columbia near its great 
bend, and afterwards Thompson river and the Eraser; while the 
Canadian National makes use of the valley of the Skeena and its 
tributaries. 

The divide between the rivcTs flowing west and those flowing 
east and north is very sharp in the southern Rocky Mountains, 
but there are two lakes, the Committee’s Punch Bowl and the 
Fortress Lake, right astride of it, sending their waters both cast 
and west; and the melting snows of the Columbia ice-field drain 
in three directions into tributaries of the Columbia, the Saskatch¬ 
ewan and the Athabasca, so that they are distributed between 
the Pacific, the Atlantic (Hudson Bay') and the Arctic Oceans. 
The divide between the St. Lawrence and Hudson Bay in eastern 
Canada is flat and boggy instead of being a lofty range of moun¬ 
tains. 

As mo.st of the Canadian rivers have waterfalls on their courses, 


they arc of much importance as sources of power. The St. Law¬ 
rence system, for instance, generates many thousand horse-power 
at Sault Stc. Marie, Niagara and the Lachine rapids. All the 
larger cities of Canada make use of hydro-electric power, and 
many enterprises of the kind have been carried out in eastern 
Canada, especially in Quebec. 

The Archaean Protaxis.—The broad geological and geograph¬ 
ical relationships of the country have already been outlined, but 
the more important sub-divisions may now be taken up with more 
detail, and for that purpose five areas may be distinguished, much 
the largest being the Archaean protaxis, covering 1,825,000 square 
m. It includes Labrador and most of Quebec on the east, north¬ 
ern Ontario on the south; and the western boundary runs from 
Lake-of-thc-Woods north-west to the Arctic Ocean near the mouth 
of Mackenzie river. The southern parts of the Arctic islands, 
especially Banksland, belong to it also. This vast area, shaped 
like a broad-limbed V or U, with Hudson Bay in the centre, is 
made up chiefly of Laurentian gneiss and granite; but scattered 
through it are important stretches of Keewatin, Timiskaming and 
lluronian rocks intricately folded as synclines in the gneiss. The 
Ki'ewatin, Timiskaming and Huronian, consisting of greenstones, 
schists and more or less metamorphosed sedimentary rocks, arc 
of special interest for their ore deposits, which include most of the 
important metals, particularly nickel, copper, silver and gold. The 
southern portion of the protaxis is opened up by railways, but the 
far greater northern part is known only along the lakes and rivers 
which are navigable by canoe. Though once consisting of great 
mountain ranges there are now no lofty elevations in the region 
except along the Atlantic border in Labrador, where summits of 
the Nachvak Mountains reach 5,500 ft. In other parts the surface 
is hilly, the harder rocks, rising as rounded knobs, or ridges, while 
the softer parts form valleys generally floored with lakes. 

l''rom the summit of any of the higher hills one sce.s that the 
region is really a somewhat dissected plain, for all the hills rise (0 
about (be same level with a uniform skyline at the horizon. The 
Archaean protaxis is sometimes spoken of as a plateau, but prob¬ 
ably half of it falls below' i.ooo ft. The lowland part extends from 
100 to 500 ni. round the shore of Hudson Bay, and reaches south¬ 
west to (he edge of the Palaeozoic rocks on Lake Winnipeg. Out¬ 
wards from (he bay the IcvtI rises slowh’’ to an average of about 
1,500 ft., but seldom reaches 2.000 ft. e.xcept on the eastern and 
south<;ni coasts of Labrador. In most parts the Laurentian hills 
arr bare roc/ics montomu'rs scoured by the glaciers of the be age, 
but a broad band of clay land extends across northern Quebec and 
Ontario just north of the divide. I'he erlges of the protaxis ari' in 
gencml its highest parts, and the rivers flowing tint wards often 
have a descent of several hundred feet in a few miles towards the 
Great Lakes, the St. Lawrence or the Atlantic, and in some rases 
they have cut, b.tck deep gorges or canyons into the tableland. 
The vvalerfalis are utilized at many points to work up into wood 
pulp the forests of spruce which cover much of l.abrador, Quebec 
and Ontario. 

As one advances northward the timber grows smaller and in¬ 
cludes fewer species of trees, and finally the limlier line is reached 
near Chun hill on the west coast of Hudson Bay and somi'what 
farther south on the Labrador side. Beyond this are the "barren 
grounds” on which herds of caribou (reindeer) and mink ox pas¬ 
ture, migrating from north to south according to (he season There 
arc no penuanent ice sheets known on the mainland of north¬ 
eastern Canada, but some of the larger islands to the north of 
Hudson Bay and Straits arc partially covered with glaciers on 
(heir higher jMiints. Unless (here are mineral resource;- the bar¬ 
ren grounds can ncv'cr supiport a white population and li.i\ e little 
to tempt even the Indian or Eskimo, who visit it in summer to 
hunt the deer in their migrations. 

The Acadian Region. — The “maritime pro\'inces” of eastern 
Canada, including Nova Scotia, New’ Brun.sw’ic k and Prince Ed¬ 
ward Island, may be considered together; and to the.sc- provinces 
may be added, from a physical jioint of view, the analogous south- 
c.istern part of Quebec—the entire area being (h-signaled the Aca¬ 
dian region. Taken as a whole, this eastern part c'f Canada, with 
a very irregular and extended coa.st-line on the Gulf of St. Law- 
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rencc and the Atlantic, may be regarded as a northern continua¬ 
tion of the Appalachian mountain system that runs parallel to 
the Atlantic coast of the United States. The rocks underlying it 
have been subjected to successive foldings and crumplings by 
forces acting chiefly from the direction of the Atlantic Ocean, with 
alternating prolonged periods of waste and denudation. The main 
axis of disturbance and the highest remaining land runs through 
the south-eastern i>art of Quebec, forming the Notre Dame Moun¬ 
tains, and tcTininates in the Ga.spe janinsula as the Shick.shock 
Mountains, some of which ri.se above 4,000 ft. 

The province of New Brunswick exhibits api)roximately par¬ 
allel l)ut subordinate ridges, with wide intervening areas of nearly 
flat Silurian and ('arboniferous rocks. The peninsula of Nova 
Scotia, connected by a narrow neck with New Brunswick, is 
formed by still another system of parallel ridges, deejfly fretted 
on all sidc-s by bays and harbours. Valuable coal-fields occur in 
Cape Breton and other parts of the province. Gypsum is (juarried 
on a large scale in both provimes. Asbestos is the princijial min¬ 
eral product of that jxirt of Quebec included in the region now 
under (on.siderafion. Extensive tracts of good arable land exist in 
many parts of the Acadian region. Its surface was originally al¬ 
most entirely wooded, and the jiroducts of the fore.st continue to 
hold a prominent j^iku e. Prince Edward Island, the smallest prov¬ 
ince of Canada, is low and undulating, based on Permo-Carbon¬ 
iferous and 'I'riassic rocks affording a red and very fertile soil, 
much of which is under cultivation. 

The St. Lawrence Plain. —As the St. Lawrence invited the 
earliest settlers to Canada and gave the easiest communication 
with the Old World, it is not surprising to line! the wealthiest and 
most fiopulous [lart of the country on its shores and near the 
Great Lakes to which it leads; and this early develo|>ment was 
greatly helped by the flat and fertiU* jilain which follows it inland 
for over boo m. from the city of Quebec to Lake Huron, This 
affords the largest stretch of arable land in ea.stern Canada, in¬ 
cluding the southern parts of Ontario and Quebec with an area of 
some ,^S,ooo sq. m The. whole region is underlain by nearly hori¬ 
zontal and undisturbed rocks of the Palaeozoic from the Devonian 
downward. Superimiiosed on these rocks are Pleistocene boulder 
clay, and clay and .sand deiiosited in post-glacial lakes or an ex¬ 
tension of the Gulf of St. Lawrence. Though petroleum and salt 
occur in the south-west peninsula of Ontario, metalliferous de¬ 
posits are wanting, and the real wealth of this district lies in its 
soil and climate, which pennit the growth of all the products of 
temper.'ite regions. To the north the Laurentian iilatc'au ri.ses di¬ 
rectly from the uj-iper Great Lakes; so that the fc'rtile lands of the 
east with tiieir numerous cities and largely-developed manufac¬ 
ture's were at one time cut off by a rocky and forest-covered 
Archaean region from the far more extensive farm lands of the 
west. The development of mines and the si)read of settlement on 
the clay bc-lt have now tilled the gaj) betwa’en east and west. 

The Interior Continental Plain. —Passing westward by rail 
freim the forest-covered Archac-an with its ruggc'd granite hills, 
Ihc' flat [irairic of Manitoba with its rich gras.sccs and multitude of 
flowers comes as a very striking eontr.ist, introducing the Inte¬ 
rior t'onlinent.d jdain in its most typical devc'lopment. This great 
plain runs north-westward between the border of the Archac'an 
protaxis and the Rocky Mountains, including the southern parts 
of Manitoba and Saskatchewan and most, of Alberta. At the inter¬ 
national boundary in latitude qc)" it is 800 m. W'ide, but in lati¬ 
tude 5()'' it has narrowed to 400 m. in width, and to the north of 
latitude 6: ’ it is still narrower and somc'what interruptc-d, but 
presc-rves its main physical features to the Arctic Ocean about the 
mouth of the Mackenzie. Most of the plains are underlain by 
Cretaceous and early Tertiary .shales and sandstone's lying nc\arly 
unaltered and undisturbed although now raised far above .sea-level, 
particularly along the liorder of the Rocky Mountains where they 
were thrust up into foot-hills when the range iLself was raised. 
Coal and lignite are the principal economic minerals met with in 
this central plain, though natural gas occurs and is greatly used, 
and there are important oilwells in the southern foothill region. 
Its chief value lies in its vast tracts of fertile soil suitable for 
growing wheat. The very flat and rich prairie near Winnivieg is 


the former bed of the glacial Lake Agassiz; but most of the prairie 
to the west is of a gently rolling character and there arc two rather 
abrupt breaks in the plain, the most westerly one receiving the 
name of the Missouri Coteau. The first step represents a rise to 
1,600 ft., and the second to 3,000 ft. on an average. In so flat a 
country elevation of a few hundred feet is remarkable and is called 
a mountain, so that Manitoba has its Duck and Riding mountains. 
The treeless part of the plains, the prairie proper, has a triangular 
shape with an area twice as large as that of Great Britain. North 
of the Saskatchewan river groves of trees begin, and somewhat 
farther north the plains are generally wooded, because of the 
slightly more humid climate. It has been proved, however, that 
trees if protected will grow well on the prairie, as may be seen 
around the older farmsteads. 

The Cordilleran Belt. —The Rocky Mountain region as a 
whole, best named the Cordillera or Cordilleran belt, includes 
several parallel ranges of mountains of dilTerent structures and 
ages, the eastern one constituting the Rocky Mountains proper. 
The Cordillera is 400 m. wide and rovers towards the south al¬ 
most all of British Columbia and a strip of Alberta east of the 
watershed, and low'ards the north forms the whole of the Yukon 
'I'erritory. Two principal mountain axes form its ruling features— 
the Rocky Mountains proper, above referred to, and the ('oast 
Ranges. Between them are many other ranges shorter and less 
regular in trend, such as the Selkirk Mountains, the Gold Ranges, 
and the Cariboo Mountains. There is also in the southern inland 
region an interior plateau, once probably a ])eneplain, but now ele¬ 
vated and greatly dissected by river valleys, which extends north¬ 
westward for 500 m. with a width of about 100 m, and affords the 
largest areas of arable and pasture land in British Columbia. 
Similar wide tniels of less broken coun(r>' oct ur in northern Brit¬ 
ish C'olumbia and (o some extent in the Yukon Territory, where 
W'ide valleys and rolling hills alternate wnth .short mountain ranges 
of no great altitude. Thi; T'aeific border of the coast range of 
British Columbia is ragged with fjords and channels, wfliere large 
steamers may go 50 or loo m. inland bctw'een mount.'iin walls as 
m the coast of Norway; and there is also a bordering mountain 
A’stem partly submerged forming Vancouver Island and the (,)ueeu 
Charlotte Islands. 

The highest mountains of the Cordillera in Canada are near the 
southern end of the boundary separating Alaska from the A'ukon 
Territory, the meridian of and they include Mount Logan 
(70.850 ft.) and Mount St. Pdias (iS.ooS ft.), while (lie highe.st 
>eak in North America, Mount McKinley (20,300 ft,) is not far 
o the north-west in Alaska. Near the height of land betw'een 
Briti.sb Columbia and Alberta there are many ])eaks which rise 
from 10,000 to 12,000 ft. above sea-level, the highest being Mount 
Rolison (12,075 B.). The next range to (he east, the Selkirks, has 
summits that reach 11,000 ft. or over, while the Coast Ranges 
sometimes reach 13,000 ft. The snow line in the south is from 
7.500 to 9,000 ft. above sea-level, being lower on the I’acitic side 
where the heaviest snowfall comes in winter than on the drier 
north-eastern side. It gradually sinks as one advances north-west, 
reaching only 3,000 ft. on the Alaskan coast. The liockies and 
Selkirks sujiport hundreds of ghuiers, mostly not very large, but 
;omc having 100 sc] m. of snowdickl. 

All the glaciers are now in retreat, with old tree-covered mo¬ 
raines, hundretls or thousands of feet lower dowm the valley. The 
imber line is at about 7.500 ft. in southern British Columbia and 
4.000 ft. in the interior of the Yukon 'rerritory. On thi* westward 
sloix's, especially of the Selkirks and (.'oast Ranges, vegetation is 
almost tropical in its density and lu.vuri;uice, the giant cedar and 
the Douglas hr sometimes having diameters of 10 it. or more and 
rising to the height of 250 ft. Gn the eastern flanks of the ranges 
he forest is much thinner, and on the interior plateau and in many 
of the valleys largely gives way to open grass land. The Coast 
Range was formed by a great upwelling of granite and diorite as 
(atholiths along the margin of the continent in the Jura.s.sic. The 
Rocky Mountains were raised after the clo.se of the Cretaceous 
by tremendous thrusts from the Pacific side, crumpling and fold- 
; ing the ancient sedimentary rocks, and faulting them along over- 
i turned folds. The outer ranges in Alberta have usually tlie form 
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of tilted blocks with a steep cliff towards the north-cast and a withbut being fed, With sunshine for twenty hours out of twenty- 
gentler slope, corresponding to the dip of the beds, towards the four in June, growth is almost the same in the north as for hun- 
south-west. Near the centre of the range there arc broader fold- dreds of miles to the south, so that wheat and vegetables ripen in 
ings, carved into castle and cathedral shapes. The most easterly the Peace river valley in latitude 56°. 

range was pushed 7 m. out upon the prairies. ' The climate of the Cordilleran region presents even more va¬ 

in the Rocky Mountains proper no ore deposits arc known, but ricty than that of the other provinces because of the ranges of 
in the Cretaceous synclines which they enclose, valuable coal mountains which run parallel to the Pacitic. Along the coast itself 
basins exist. The coking coals of the Fernie region supply the fuel the climate is insular, with little frost in winter and mild heat in 
of the great metal mining districts of the Kootenays in British Co- summer, and with a very heavy rainfall amounting to 100 in. on 
lurnbia, and of Montana and other states to the south. In the the south-west side of Vancouver Island and near Prime Rujjert. 
Coast and Gold Ranges there are important mines of gold, silver. Beyond the Coast Range the precipitation and general climate arc 
coy)per and lead and in early days the placer gold mines of the comparatively mild and wit h moderate snowdall towards the south, 
Columbia, Fraser and Cariboo attracted miners from everywhere, but with keen winters farther north. The interior i^lateau may be 
but these have declined, and lode mines supply most of the gold as described as arid, so that irrigation is required if crops are to be 
well as the other metals. The Atlin and White Horse regions in raised. 

northern British Columbia and southern Yukon have attracted The Selkirk Mountains have a heavy rainfall and a tremendous 
much attention, and the Klondike placers still farther north have snowfall on their western flanks, but very much less precipitation 
furnished many millions of dollars’ worth of gold, hut are now al- on their eastern side. The Rocky Mountains have the .same rela- 
most worked out. tionships but the whole precijiitation is much less than in the Sel- 

Climatc. —In a country like Canada ranging from latitude 42° kirks. The temperature dejicnds largely, of course, on altitude, so 

to the Arctic regions and touching three oceans, there must be that one may quickly pass from perpetual snow above S.ooo ft. in 
great variations of climate. If placed upon Europe it would extend the mountains to the mild, moist climate of Vancouver or Victoria, 
from Rome to the North Cape, but latitude is of course only one North-west and north-east of Hudson Bay the climate becomes 
of the factors influencing climate, the arrangement of the ocean too severe for the growth of trees, and there may be pcri)etual 
currents and of the areas of high and low pressure making a very ice beneath the coating of moss w'hich serves as a non-conducting 
wide dilterence between the climates of the two sides of the Atlan- covering for the “tundras.” Leaving out tlie maritime provinces, 
tic. 'I'he Pacific coast of Canada, rather than the Atlantic coast, .southern Ontario, southern Alberta and the I’acitic coast region 
should be compared with western Europe, the .south-west corner on the one hand, am! the Arctic north on the otht.T, Canada has 
of British Columbia, in latitude to 50°, having a climate very snowy and severe winters, a veiy short spring with a sudden rise 
similar to the .southern coast of England. of temjierature, short, w’arm summers and a delightful autumn 

In Canada the isotherms by no means follow parallels of lat- with its “Indian summer,” There is much sunirfiine, and the 

itude, e.sjieciaily in summer when in the western haH of the coun- atmosphere is bracing and (‘.Khilarating. (\. P, (’o.) 

try they run nearly north-west and south-east, so that the average Flora. —'I'he gener.il llora of the Maritime Provimes, (,)uel)ec 

temperature of 55" is found about on the Arctic cin le in the Mac- and Eastem Ontario is much the .same, ex(ept that in Nova Siotia 
ken/ae river valley, in latitude 50" near the Lake-of-the-Woods, in a number of species are found common also to Newfoundland 
latitude 55'’at the northern end of James Bay, and in latitude 40° th.it an* not aiijiarent inland. In Newv Brunswick the western 
on Anticosti in the Gulf of .St. Lawrence. It is impossible to de- llora begins to appear as well as immignirils from the south, while 
scribe even the climate of a .single province, like Ontario or Brili.sh in thi^ ne.xi eastern province, (Juelxa, the llora \aries coii.siderably. 
(.'olumbia, as a unit, as it. varies so greatly in different parts. De- In the lower .St. Lawremc country and about the (bjlf many Art- 
tails should therefore be sought, in articles on the separate prov- tic and sub-Arttic s[)eties an* fimnd From the city of tjiubet 
inces, .South of the Gulf of St. LawTence the maritime provinces westwanls then' is a. const.inlly increasing ratio of southern lorms. 
average 40"^ for the year and ov'er 60° for the summer months. The and when Montreal is reai hi'd the rejin'Si'nl.il iv<‘ Ontario llora be- 
amount of rain is naturally high so near the sea, 40 to 56 in., but gins. In Ontario the llor.i of the norlhi'rn part is nun li the ^ame 
the snowfall is not usually excessive. In Quebec and northern (.)n- .as th.il of the Gulf of St. Lawieine, but from Montreal .doiig the 
tario the rainfall is diminished, ranging from 20 to 40 in., while the ()ttawa and .St. laiwrem.c v.alleys the llor.a takes a more southern 
snows of winter are deep and generally cover the gnmnd from the aspect, and trees, shrubs and herbaceous i)!anls not found in thi' 
beginning of December to the end of March. The wn’nters are bril- eastern jiarls of the Dominion IxaonK' (ommon. 
limit but cold, and the summers average from 60° to 65”, with In the forest regions north of the lakes the veget.ilion on the 
clear skies and a bracing .atmosphere which makes these regions shores of Lake Erie requires a high winter temperature, while the 
favourite summer resorts for the people of the cities to the south, ('ast and north .shores of L.ake Sujierior have a boreal V('ge[ation 
'I'he winter storms often sweep a little to the north of .southern On- that shows the summer lemiteralure of this enormous water- 
tario, so that what falls as snow in the north is rain in the south, stretch to be (luile lows Bi-yond the forest coun!r> of Onl.irio 
giving a much more variable winter, often with little snow. The come the jirairies of iManitob.i and the North-West 'I'erriiorii s. 
summers are warm, with an average temperature of 65° and an In the ravines the eastern llora continues for some distame, and 
occ:isi()nal rise to go". then disa|)pe;iriiig gives plate to tb.at of the iirairie, whii h is found 

As one goes westw.ird the preci[)ita(ion diminishes, most of it, evervwdiere between the Red ri\’er ami llie Koi ky .Mmintams e.x- 
how'ever, coming opportunely from May to August, the months cepl in wooded and damp lot aliiies. Northwards, the llor.i of the 
W’hen the growing grain most requires moisture. There is a much forest and that of the prairies intermingle. On the prairies and 
lighter snowfall than in northern Ontario and Quebec, with some- the foot-hills of the Rocky Mountains ;i great varietv of grasses 
what lower winter temperatures. The precipitation in southern is found. Besiiles the grasses there are many leguminou'- iilanis 
.Saskatchew’an and Alberta is much more variable than farther east valuable for [laslure. 

and north, so that in some seasons crops have been a failure About the .saline lakes and marshes of the jirairie ( ountry are 
through drought, but large areas are now being brought under irri- found Kupphi maritivui, Ilvliotropium curas.savh jtm, n.iiives oi 
gal ion to avoid such losses. The prairie provinces have a distinctly the Atlantic coast, and numerous spi'Ges of Clininpixinim. Afri- 
contincntal climate with comparatively short, warm summers and plfx and allied genera. The flora of the forest belt of the North- 
long, cold winters, but with much sunshine in both .sea.sons. In West Territories differs little from that of norlhern tini.irio At the 
southern Alberta the winter cold is often interrupted by Chinooks, beginning of the elevation of the Rocky Mountains there is a lux- 
westerly wdnds which have lost their moisture by crossing the urious growth of herbaceous jdants, including a number of rare 
mountains and become warmed by plunging down to the plains, j umbellifcrs. At the higlu'r levels the ccgeialion becomes more 
where they blow strongly,'licking up the snow and raising the tern- 'Arctic. Norihwards the valleys of the T'c.kc and other rivers 
perature, sometimes in a few hours from 20° to 40°. In this region differ little from (ho.se of Quebec and the nmlhern imairies. On 
cattle and horses can generally winter on the grass of the ranges the western slope of the mountains, that is, the Selkirk and Coast 
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ranj?os as distinguished from the eastern or Rocky mouhtain 
rangi;, the lloru differs, the climate being damp instead of dry. 
In some of the valleys having an outlet to the south the 
l1ora is partly peculiar to the American desert, and such species as 
Ptirshia tridentata and Artemisia tridentata, and endemic species 
of Cilia, Astir and Erigonum are found. Above Yale, in the drier 
part of the Fraser valley, the absence of rain results in the same 
character of flora, while in the rainy districts of the lower Fraser 
the vegetation is so luxuriant that it resembles that of the tropics. 
So in various parts of the mountainous country of British Colum- 
bin, the llora varies according to climatic conditions. Nearer the 
Facitic coast the wood.s and open spaces are filled with flowers 
and shrubs. Liliaceous flowers are abundant, including various 
species of Erythronimi, Trillium, Allium, Ilrodcaca, Fritillaria, 
Lilium and (^unassia. fX.) 

Fauna. —The larger animals of Canada are the musk ox and 
the caribou of the barren lands, both having their habitat in the 
far north; the caribou of the woods, found in all the provinces 
except Prince Kdwurd Island; the moose, with an equally wide 
range in the woodc'd country; the Virginia deer, in one or other 
of its varietal forms, common to all the southern parts; the 
black-tailed or mule deer and allied forms, on the western edge 
of the plains and in Briti.sh C'olumbia; the pronghorn antelope 
on (he plains, and a small remnant of the once plentiful bison in 
northern Altx’rta and Macki'nzie. The wapiti or American elk at 
one tini(‘ abounded from Quebec to the Pacific, ranging as far 
north as the Peace river, but is now found only in small numbers 
from Manitoba westward. 

In the mountains of the west are the grizzly bear and the black 
bear. The Itlack bear is also common to most other parts of 
Canada; the j^olar bear everywhere along the arctic littoral. The 
large or timber wolf is found in the wooded districts of all the 
provinces, and on the plains there is also a smaller wolf called 
the coyote. In British Columbia the puma or cougar still fre¬ 
quently occurs; and generally distributed in wooded areas arc 
the common fox and its variety, the silver fox, the lynx, beaver, 
otter, marten, fisher, mink, skunk and other fur-bearing animals. 
The wolverene is largely confined to the barren land.s, which are 
also inhabited by the arctic fox. Mountain and y)lain and arctic 
hares and rabbits are plentiful or scarce in localities, according 
to sca.sons or other circumstances. In the mountains of British 
Columbia are the bighorn or Rocky Mountain .sheep and the 
Rocky Mountain goal, while sheep of two or three other specie.s 
are also found from nearly pure white in the north to black in 
certain areas in the southern Canadian Rockies. 

The birds of Canada are mo.stly migratory, and are those 
common to the northern and central states of the United States. 
The wildfowl are, particularly in the west, in great numbers; I 
their breeding grounds extending from Manitoba and the we.stern 
prairies uya to Hudson bay and the barren lands and arctic coasts. ! 
The several kinds of geese—including the Canada goose, the | 
arc^tic goose or wavey, the laughing goose, the brant and others | 
all breed in the northern regions, but are found in great numbers I 
throughout (he several provinces, passing north in the spring and } 
south in the autumn. There arc several species of grouse, in- j 


plied cxces-sivcly and become a nuisance in the towns. More recently 
introduced but spreading rapidly arc the Kuropean starling in the 
east and the lapanese starling in British Columbia. The smallest of the 
Ijirds, the ruby-throated hummingbird, is found everywhere, even up 
to timticr line in the mountains. The sea birds include a variety of 
gulp, tern.*;, guillemots, cormorants and ducks, and in the Gulf of St. 
Lawrence the gannet is very abundant. Nearly all the sea birds of 
Great Britain are found in Canadian waters or arc represented by 
closely allied .species. 

The Migratory Birds Convention Act of involved an agreement 
between (he United States and Canada for the ju-otection of bird life. 

(L. M. VV.; J. R. Dv.) 

AREA AND POPULATION 

The land and fresh wutei area of Canada was given by official 
figures for 1941 as 3,605,iXg sq.m!., being about 3% larger than that of 
the continental United States with Alaska (3,564,658 sq.mi.) and about 
2% smaller than (hat of the contimnt of Europe (3,776,700 sq.mi.). 

Population. —Table I below shows the land and water areas of the 
provinces and territories as of ig4i, and the population as enumerated 
in the censuses of igii, 1921, 1931 and I 04 i- 


Tai’.i.I'. I.— Area and Pnf/idalion 



/tajuslucj to i(j.7 Ixnindiirv thaiu':o. 
Ini'hides Royal Cinadian Navy, 48«; men. 


With regard to natural increase, only appro.\imale figures were avail¬ 
able prior to 1921. for the intereensal period 1901-1911 tlie surplus 
of births over deaths was estimated at 853.566 and for 1911-1921 
at 1,150,659. 


eluding the ruffed grou.se, ptarmi¬ 
gan and sharp-tailed grouse of the 
plains. In certain parts of Ontario 
the wild turkey formerly occurred, 
and the so-called “quail” or “bob- 
white” still inhahits the .southern 
j)arf of (he jirovince. 

The golden eagle, bald eagle,' 
osprey, and a large variety of 
tuvAvk-, are common in Canada, as 
are the snowy owl, the kovned owA 
and ■other owls. The raven is 
founol only in the less populated 
distiiits, hut the crow is common 
everx’wliere. Songbirds are plentiful, 
e.syiccialh- in the wooded regions, 
and include the American robin, 
oriole, thrushes, the catbird and 
Various sparrows; while the intro¬ 
duced English , ; arrow' has multi- 


7 '.\hli. II .—Racial Distribution nf Population of Canada 
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DEFENSE] 

Migration. —The movement reached its climax in 1913, when 
402,432 immigrants were enumerated. During the World War I 
period the stream of British immigration was practically cut off, 
and a large proportion of the non-British immigrants who had come 
in during the prewar boom returned to their native countries or emi¬ 
grated to the United States. Hence, of the total population in 1931, 
77.76% were Canadian-born, 1142% were born in other parts of the 
British empire, and only 10.8270 (1,122,695) were, born in other coun¬ 
tries including the United States. Of the 1,122,695 foreign born, 618,- 
298 were naturalized, leaving only 504,397 alien residents. In point of 
their mother tongue, children under five being classed with their par¬ 
ents, of the people spoke English, 27%' French, the re.st scattering. 

As is natural in a population recruited by immigration, males pre¬ 
dominate over females in Canada (1941: 5,900,148 to 5,605,750). Com¬ 
pare the Yukon (1941: 3,008 to 1,679). The distribution of the popu¬ 
lation according to racial origin w'hen classified in 1931 show'ed peo¬ 
ple of British origin (direct or via the United States, there being no 
“American” racial origin in the Canadian census) as 50%, those of 
French origin 27%, German 4%, Ukrainian 2%, Hebrew il% and the 
rest scatlerecl. 

Religious Denominations. —Of the total population of 1931, 
42'% vv('rc Roman Catholics, 19% United Church, 15%^ Anglican, 8% 
I’resbytcrian, 4% Baptist and the rest various denominations. 

Urban Population. —The Canadian census of 1941 gives Montreal 
903,007 (proper); Toronto 667,457; Vancouver 275,353; Winnipeg 
221,960; Hamilton 166,337; Quebec 150,757; Ottawa 154,951; Edmon¬ 
ton 93,817; Calgary 88,904; London 78,264; Windsor (as amalgamated 
with Walkcrville, East Windsor and Sandwich in 1935) 105,311. 

(S. Lea.) 

POLITICAL ORGANIZATION 

Government. —Canada is one of the five self-governing do¬ 
minions of the British empire. At the Imperial conference of 
1926, Canada and the other dominions were declared to be “equal 
in status” with the mother country; and in 1931 the seal of legis¬ 
lative enactment was placed on this equality of status when the 
British parliament passed the Statute of Westminster. This net 
described the British crown as “the symbol of the free associa¬ 
tion of the members of the British Commonwealth of Nations”; 
it removed a number of disabilities in legislation from which do¬ 
minion parliaments had suffered; and in general it purported to 
remove from the dominions imperial sovereignty. It did not, 
however, completely abolish all vestiges of Canada’s former 
colonial status; for the appointment of the governor-general re¬ 
mained in the hands of the British government, and no provision 
was made for the amendment of the British North America act 
(which is the fundamental law of the Canadian constitution), 
save by enactment of the British parliament. 

The many unwritten conventions of the British constitution 
hold good in Canada; but there is an important difference be¬ 
tween the British and Canadian constitutions, in that the Cana¬ 
dian is federal. The federal agreement of 1867 is embodied in 
the British North America act; and this act lays down, in .sec¬ 
tions 91-93, the subjects of legisLilion which arc assigned respec¬ 
tively to the dominion and the provinces. The former has ex¬ 
clusive legislative authority in all matters relating to the regu¬ 
lation of trade and commerce, military and naval defense, navi¬ 
gation and shipping, banking and currency, marriage and divorca*, 
etc.; the latter in all matters relating to education, municipal gov¬ 
ernment, property and eicu! rights within the province, liccnce.s, etc. 
It .seems to have been the original intention of the framers of 
the constitution to invest the dominion parliament with an over¬ 
riding legislative authority; but the judicial interpretation of the 
act has to some extent nullified this intention, and the provincial 
legislatures have been pronounced to be sovi-reign within the 
sphere assigned to them. As a result, federal control of .social 
welfare, for example, has been rendered difficult by the decisions 
of the judicial committee of the Privy Council, which in 1935-36 
declared invalid several statutes aiming at .such control. 

Executive Power. —In the dominion, executive power rests 
in the hands of the governor-general, who represents the king of 
Great Britain, and is appointed by the British government, on 
the recommendation of, or with the concurrence of, the Camidian 
government. The governor-general, however, acts only on the 
advice of the prime minister and his colleagues in the cabinet, 
who are at the same time members of the King’s Privy Council 
lor Canada and sit in the dominion parliament. 

Legislative Power. —The dominion legislature Is bicameral; 


it is composed, in addition to the representative of the crown, of 
a senate numbering 96 members, who are appointed for life by 
the governor-general in council; and a house of commons, num¬ 
bering 245 members in 1942, who are elected by the people for 
the duration of parliament, which may not be longer than five 
years. In the provinces, the crown is represented by a lieutenant- 
governor, appointed by the dominion government. He is advised 
by an executive council, composed of a prime minister and a 
varying number of ministers, all of whom sit in the legislature. 
In eight out of the nine provinces, the legislature is unicameral, 
being compo.sed of a legislative assembly, elected by the j)eople 
for a term of four years. Only in Quebec is there a second 
chamber, styled a legislative council, and composed of nominees 
of the provincial government. 

Justice.—Under the B.N.A. act, the administration of justice, 
including the constitution of the provincial courts, comes within ' 
the jurisdiction of the provincial legislatures; with this exception, 
that the criminal Jaw comes within the jurisdiction of the do¬ 
minion parliament. The judges of the provincial courts arc, how¬ 
ever, ap[)oinfed by the dominion government; and are removable 
by the governor-general only on addres.s of the senate and the 
house of commons. Since 1875 Canada has had a supreme court; 
and both from this court and from the provincial courts there 
may be, in certain cases, an appeal to the judicial committee of 
the privy council in England. (W. S. Wa.) 

DEFENSE 

After confederation, imperial troops remained long enough tn 
take part in the suppression of the Red River rel)ellion (1869-70), 
and in repelling the b'enian raids. The last garrison troops left 
in 1871. To replace them, the dominion government instituted a 
permanent force, avoiding the official w'ord “army,” which con¬ 
sisted of schools of infantry, and units of artillery and cavalry 
at various points. In 1873, the North West Mounted Police was 
organized, and in 1876 the Royal Military college w'as established 
at Kingston with an annual allotment of commissions in the im¬ 
perial army. The officer commanding the Canadian militia con¬ 
tinued to be drawn from the British army till 1904. The naval 
establishment remained at Halifax and Esquimalt till 1(103. I' 
was supplemented by Canadian revenue cullers and fishery patrol 
bcxits. In the year 1910 the Canadian government created a sep¬ 
arate naval force of two permanent vessels. 

Tlie expansion of this defense org;mizalion into the Canadian 
overseas force, and the army in training at (lu‘ time of World 
War 1 is described be 1 c’)w (see History). After the war, the' mili¬ 
tary policy of Canada turned on the demoliilization of the ex 
pcclitionary force, and on the reorganization of the juTinancnl 
force in the light of war experience. In view of the imrc'asing 
European tension after 1937, further expansion and reorganiza¬ 
tion was carried out to meet the immediate threat of war. 

Rearmament 1936-39. —Recurring Eurojiean crises in (he 
later 1930s produced a marked change. The .budget of 1036 ap¬ 
propriated $ii,t6i,ot6 for defense purposes as against the tfo.- 
334,602 appropriation for the previous year. Thereafter, the de¬ 
fense estimates were progressively advanced, reaching over $19 - 
000,000 in 1938. Considerable internal change was introducerl 
into the nonpermanent militia by disbanding or am.ilganialing 
certain units in order to secure a belter balance hetween the 
various arms. Attention was likewise given to modernizing the' 
coastal defenses. A rearmament program, properly so-( ailed, was 
begun in 1937, when Canada brought her forces into line with the 
principles laid down at the imperial conferc'nce, whcTehy each 
dominion assumed the responsibility for its local defense. Most 
of the new equipment needed was produc ed in Canacl.a, although 
some of 4, notably aircraft, was purdiased ahroad. In 1937 fhe 
defense policy of the government was clearly defined, emphasis 
being laid on the air force, navy and ann>’, in that order. At the 
same time tentative discussions were ojiencd with Great Britain 
which developed, In 1939, into the Commonwealth Air Training 
plan. In 1938 and 1939 a joint schcmie of operations among the 
land, .sea and air forces was drawn up for the defense of Cana¬ 
dian coastal areas, the protection of vulnerable points within 
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Canada, and the mobilization of a reserve army which minht 
sui)i)ly men for an overseas expeditionary force. Such was the 
silualion on the dedaration of war in (J- I- ^ ■) 

Banking and Finance. —The commercial banking of Canada 
is (arried on by ten chartered banks having a total, at the end of 
Dec. i()40, of 2,84f) liranches (excluding ()Oi sub-agencies) of 
which 132 were outside Canada. At ('onfe-deration 1807 there 
were jS banks; the maximum number reached was 41 in i<S86, 
l)ul afterward the number was rc-duic-d, chietly by amalgamations, 
to 10. Savings banks also exist, usually post office savings banks 
run by the dominion government, though the jirovim es of Alberta 
and Ontario have ])rovincial savings banks, tmd in Montreal there 
is the Mont nail City and Distric t Savings bank founded in 1846 
and chartered in 1871. Les ('aisses Pojiulaires or Peoples's banks 
of Quebec province, some 400 in number, which accc-pt savings 
deposits, are co-operative agencies for extc'ncling credit. 

'I'hc' incorporation of a chart (‘red bank recjuires an act of par¬ 
liament and the conditions, including a minimum capital of 
$500,000, to which the ap[)licanl for a charter must conform, arc* 
laid clown in the Hank act. 'riie Hank act of 1871 was the* original 
act and provided for a decennial revision of banking law, the 
latc'st revision being in 11)34. I'he average for .the monthly figurc-s 
of i()3() showed, for the ten chartered banks, an aggregate total 
of assets of $3,51)i ,000,000, of babilitic's to the public in Canada 
of $2,440,000,000, and to the- shareholders f/.e. capital and reserve 
fund I of $271),000,000 f rom i<)2^-43 thc-rc- v.t're no bank failures. 

In ic)34 the banking system of Canada was completed by the 
c-sf.ibli.shment of the- Hank of Canada to perform all the usual 
functions of a central bank. The Hank of Canada, which bc'gan 
opc'ratiotis on Marih 11, if)35. was at lirst privately owned 
and given a reasonable degree of independence, but in 11)38 the 
government bought out the- sharelntlders and natiouali/.c-d the 
bank. Hank of Canada notes are (he chief curremy of (he coun¬ 
try, over $129,000,000 being in circulation in tin* hands of the 
public in ic)3() whe-n the minted coin.age c»f sil\(‘r, nickc-l and 
iironzc' amounted to $38,000,000 or $3..)4 |)er cajiila. Before thc‘ 
bank was established both (he dominion goxc-rnment and the 
chartered banks issui-d notes, but tlu‘ dominion note is^ue was dis¬ 
continued and the chartered banks had to reducer their issue 
gradually to of their paid-up capital of Mareh i()35. The 
Hank of Canada can issue notes to any aggrc'gate amount, subjc'ct 
to the condition, suspeiidc'd in wartime, that it maintains a gold 
reserve ec(ual to one-c}uar(er of its uoIl* and defiosit liabilitic'S in 
C'anada. The chartered hanks, which formerlv were not re(|uirecl 
t(» keep any specitic reserve against their deposit liabilitii's in 
Canada have now (j<)43) to keej) 5', of such either on deposit 
with the Hank of Canada or in Hank of Canada notes. When the 
Canadian gold holdings were revalued in 193,5, the government 
establi.shed an exchange fund for the pui'iiose of aiding the stabil- 
i/ation of the foreign exchange. 

Under the Hritisli North America acts, (he provinces of Canada 
receive statutory subsidies from the dominion treasury. Other 
sources of income are taxation—mainly gasoline tax, succession 
duties and corporation taxes—licences, and profits from the con- 
tred of the liquor traffic or from proxincially owned public utili¬ 
ties. Changing conditions in Canadian economic life, amongst 
which were the slowing down of frontier expansion, the effect of 
war on the debt liurden, the repercussions of the collapse of in¬ 
ternational trade and the world dc-pression after 1929, and the 
growth of government expenditure on social and administrative 
service's, renderc'd the structure of provincial public finance Ic-ss 
satisfactory. In i()3() a Royal Commission on Dominion-Provin- 
ci.'il relations aclvoc ated considerable changes which lack of agree¬ 
ment and the outbreak of World War T 1 postponed. 

'Fhe national income of the iieople of Canad.i in current dollars 
was estimated for tcj3,8 at $.|,.'.](i,oco,ooo. which re|1ri‘sen(s in 
terms of (he 1926 dollar an ituome of $417 per capita or $1,266 
per gainfully occupied person. The average annual increment of 
the real national income was estimated at $24,900,000 during the 
inter-w^ar jicriod 1919-38. 

The net national debt of Canada was $336,000,000 in March 
1914; it had increased to $3,152,000,000 by March 1939. but the 


I debt, which in 1914 was almost entirely repayable in London, is 
i now (1943) payable, to nearly 90%, in Canada. The interest 
charge on the debt amounted for the fi.scal year ending March 31, 
1939 to $129,000,000. In addition to this debt, the dominion gov¬ 
ernment has large indirect obligatioiKs, through its guarantee of 
railway and other securities valued at $1,378,000,000 in 1939. 

The principal itcm.s of dominion revenue for the fiscal year 
ending March 31, 1939 were: income tax $142,000,000, sales and 
other exci,se taxes $161,000,000, customs duties $78,000,000, ex¬ 
cise duties $51,000,000; the total revenue amounting to $502,- 
000,000 of which $435,000,000 came from taxation. Some 293,097 
individuals, less than 3% of the population, were assessed for in¬ 
come tax in 1938. Of these individuals, 80%, who were in receipt 
of net annual incomes of $4,000 or less, contributed only slightly 
more than 8 % of the amount levied. 

The principal items of dominion expenditure for the fiscal year 
ending March 31, 1939 w'ere: interest on debt $128,000,000, pen¬ 
sions, war. military and civil $42,000,000. post office $35,000,000, 
national defense $34,000,000, old age pensions $29,000,000. public 
works $15,000,000, subsidies to provinces $13,000,000. capita! ex¬ 
penditure $5,000,000. and other charges, mainly unemploN-ment 
relief $46,000,000, and losses on government-owned enterprises 
$55,000,000. 'Phe total dominion expenditure amounted to $557.- 
000,000 or $48 88 per capita. (J. P. Dy.) 

Communication and Transport. —Canada has been pri¬ 
marily a new country wnth a small population ex]5or(ing siu h 
liulky raw materials as w'heat, lumber, pulp and paper and min¬ 
erals to densely populated industrial countries. Chi'a]) water 
Iran.sportation has been fundamental. Canadian ports are seri¬ 
ously aflected by geograpliic considerations. Montreal is dosed 
in the winter season and Halifax and St. John are too far ilistant 
from the interior to compete with United States Atlantic ports. 
X’ancouver has benefited a.s an export centre by (he opening of 
the Panama canal. The export of wheat from the prairii' pro\'inces 
intensified the transpjort problem .since it produced a jjeak load 
for Great Lakes .shipping. The handling of great quantities of 
wheat during the rush season involved the use of specially con¬ 
structed boats, “lakers,” and of elaborate loading and unloading 
facilities at Port Arthur and Fort William, Port Colborne, Buffalo 
and the Georgian bay ports. The Canadian canal at Sault Ste. 
Marie has a depth of 19 ft. and the American canal 25 ft. The 
Welland canal is 30 ft. and permits lake vessels to continue to 
(he foot of Lake Ontario. Deepening of the St. Lawrence water¬ 
ways from 1410 30 ft. would permit ocean-going boats to proceed 
to the head of the lakes. After confederation, Canada expended 
$243,849,900, (hiell\’ on canals facilitating Great Lakes traffic. 

Railway facilities have been improved in relation to the export 
of wheat from the prairie provinces. Especially after 1900 rail- 
way.s were r.ipidly extended fur the development of traffic in 
western Canada, and tlii' marked increase in the e.xport of wheat 
led to the construction of new lines from Winnipeg to Fort 
William and Port Arthur and from Georgian bay ports to Mon¬ 
treal as well as to the construction of a line from Winnipeg to 
Cochrane and Quebec. An additional outlet for trade of the 
prairie provinces was completed with a railway to Churchill on 
Hudson hay in 1929. The development of the mineral industry 
and of pulp and paper mills in the Preianibrian territory of 
Canada was followed by the construction of numerous lines in 
northern Ontario and in northern Quebec, iiuhiding the Temis- 
kaming and Northern Ontario railwa\' and lines to the Saguenav 
(ountry, and in northt'rn Manitoba .As in (he case of canals, 
railway construction involved heavy e.xpenditures on the jiart of 
(he federal and of the pirox incial governments. Land grants up to 
]f)40 of the federal government totalled 31,881,642 ac., and of 
provincial governments 15,758,367, cash sub-^idies of the federal 
government $i 72,200,.'*23, of provincial governments $33,391,669. 
and of municipalities $13,301,691, railway bonds guaranteed by 
the federal government $826,398,499 and by provincial govern¬ 
ments $58,911,740. Capital expenditures on government railways 
to 1940, totalled $854,328,212. In 1940 the total capitalization 
of all Canadian railways was $3,380,033,172, operating exjjenses 
amounted to $335,287,503 and gross earnings to $429,142,659. 
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Almost go'/'o of Canadian railway mileage (42,565 nai.) is 
under the control of two systems, the Canadian National (23,763 
mi.) and the Canadian Pacific (17,153 mi.). The Canadian Pacific 
was incorporated in 1881 and the company built up a .strong or¬ 
ganization with low fixed charges and a large proportion of capital 
in the form of common stock on which it paid 10% to 1930. 
The Canadian National is government-owned and the result of 
the amalgamation of several companies including the Intercolonial, 
Canadian Northern, Grand Trunk, Grand Trunk Pacific and Na¬ 
tional Transcontinental which found themselves in dilficultics 
through dependence on governmi'nt-guaranteed bonds and high 
costs of oix'ration during World War I. Various units were joined 
up and the organization rounded out as a system. Both .systems 
have connections with U.S. roads and .substantial mileage there. 

The transcontinental main lines with termini at the Canadian 
ports are supplied with traffic by numerous branch lines or 
feeders. In new territory further extension was made with river 
steamboats, as on the Mackenzie and the Yukon, and with the 
organization of air transport systems in these and in newly opicned 
mining districts. Aircraft were used in new districts chielly for 
[lasseiiger and mail service and in government work of surveying, 
mapping and the prevention of forest fires. Trans-Canada Air- 
wa>s was developed to provide continuous service from the At¬ 
lantic to the Pacific. In 1940 there were 473 licensed aircraft 
wliich carried i49,o.’5 j)assengers, 14.430,571 lb. of freight or 
express and 2,710,995 lb, of mail. The railway companies have 
tlieir own organizations for handling of e.xpress traffic. 

The financial position of these tv\o important systems is closely 
dependent on railway rales. In Kastern Canada water competi¬ 
tion has an important influence in low’ering rates which have been 
im reased in turn in the prairie pro\’inces. This discrimination 
has gradually diminished with growing settlement and the in¬ 
creasing political powcT of western Canada. Rates are under the 
jurisdiction of the board of transiiort commissioners formed in 
1903. It also regulates telephone, telegraph and express rates, 
and dc-als with problems of location, construction and operation 
of (he raiJwa>'S and of Gnat Lakes shiiiping and air route's. 

'Fransporl facilities were vasth' c'xtended with the introduction 
of the automobile and the construction of roads. In 1940 Canada 
had 560.147 mi. of road, of which 443,955 mi. were earth, and 
116,19.7 rni. surfaced. The federal, provincial and mimic ij)al gov- 
c-rnments were engaged in the construction of roads on a large 
scab'. Motor vehicles had increased to 1,500,829 in 1940. Each 
province has its own system of regulations, and in ic)40 $85,- 
479,893 were- collected in taxc-s on motor vehicle's. For short haul 
traffic in densely populatc'd sc'ctions of Canada the motor vehicle 
became a serious competitor of the railroads, but it was also im- 
\)ortant in providing traffic for long distance railroad hauls. In 
1942 the Alcan highway was constructed as a military measure 
from railhc-ad at Dawson Crt;ek, B.C., to Fairbanks, Alaska 

Elc'Clric railway’s have tended to decline with the competition 
of motor transport in urban communities. In 1940 electric rail¬ 
ways totalled 1,535 mi. and car mileage 128,254,433, pas.sengers 
691.737.901, freight 2,599,007 tons. 

Improvement of inland transportation facilities was responsible 
for a rapid growth of ocean shipping. In 1941 the total tonnage 
entered at Canadian ports was 79,563,482. Several steamship 
lines run between Canada and Great Britain and Europe on the 
Atlantic, and Canada and Asia and Australia on the I’acific. The 
Canadian I’acific ojierates an important subsidiary ocean steam¬ 
ship company and the Canadian National has minor steamshij) 
lines under its control. Ports, lighting facilities and harbour equip¬ 
ment were impro\'ed to handle the increased shipping. 

Increase in transport facilities was accompanied by improved 
communications. In 1940 telegraph wire mileage totalled 380.318. 
of which the Canadian National Telegraph owned 1G7.375 and 
the Canadian Pacific 185.S77. Canada in 1943 had 16 trans¬ 
oceanic cables, 14 on the Atlantic and 2 on the Pacific. The tele¬ 
graph was rapidly extended with wireless and radio stations. In 
1941 there was a total of 1,454,717 radio stations. In 1940 a 
total of 1,461,038 telephones was in use or 128 per 100 of popu¬ 
lation with 5,681,594 mi, of wire. Post office facilities also in¬ 


creased rapidly. In 1941 12,477 offices were in operation 
with 4,841 rural mail routes and a total of 280,610 mail boxes. 
The postal revenue of the offices totalled $45,091,021, 

(II. A. I.) 

PRODUCTS AND INDUSTRY 
Extent. —Of the land area (3.466.556 sq.mi.), 549.660 sq.mi., 
or 15.8% consists of agricultural land. But this cakulation in¬ 
cludes the vast extent of arctic Canada (Yukon and Northwest 
Territories), 1,463,563 si).mi.. of which onl\' 14,070 sq.mi. are 


T.xBLk 111 .—Acreage of Field Crops in Canada, by Provlnrrs, 
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classified as agricultural land, and of this only 4 sq.mi. of land 
under cultivation and use. Of the 2.002,993 sq.mi. of the prov¬ 
inces. agricultural land represents therefore 26.7^; . Of this again 
only 711,234 sq.mi. are included as hind occupied and improved. 


T.Miia; IV .—■Value of Field Crops in Canada, by Provinces, Kjjb-./i 
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.Agriculture, including liorlii ulture. fruit-growing and the raising 
of stock and jioultry. is the largest single industry in (fanada, 
employing according to the llas^ifled n'turns (1931) 28.7'; of 
(he total gainfully occupied popul.ition, and 33.96^ of gainfully 
occupied males. Reckoned in terms of value of product, agri¬ 
culture, as seen in the tables below, ranked first in the primar\' 
production of 1939, but was surpassed by manufacture in the 
(lass of secondary production. The increase of farm livestock 
and {loullry in ('an.ida i^ shown in Table \T. The number of 
horses readied its maximum in 1921 wath 3,610.494. 

Ill horticulture, apple growing is the chief feature in (kmada, 
with an annual value of some $10,000,000 No\a Scotia, espc'- 
cially the Annapolis valley, southern (.Quebec and central Ontario 
are the apple districts of eastern Canada. Other commercial fruits 
are pears, plums and cherries. The Niagara and Lake Erie dis¬ 
tricts grow also peaches and grapes, melons and strawbc'rries. 
British Columbia has large fruit-growing districts, (‘Speci.dly the 
Okanagan valley. The root crops of Canada, a feature of farm 
life since its beginnings, are classified in Table V. Specially to 
be noted is the relatively recent sugar-bec't crop and industry. 
This arose after the turn of the century out of experiments 
favoured by dominion bounties. Four beet sugar comiianies began 
operations in western Ontario in 1902 W'ith a bount)- from Ontario 
till 1907 of one-half cc'nt a pound on beets, and municipal boun¬ 
ties from Dresden ($40,000) and Wallaceburg (.$30,000 1 and tariff 
concessions on machinery. In 1940, 825,3.14 tons of lieets made 
213.602,511 lb. of sugar worth 5.1 cents per lb. 

The dairy industry grew greatly after 1920 The farm milk 
supply of 1941 was 16.752.823,400 lb., an increase of 500,000,000 
lb. over 1940. CrcMmery butter reached a record in 1941 with 
286,109,500 Ib. and made with dairy butter a total of 380,447,500 
lb. Ontario and Quebec produced over 50C' of Canadian butter. 
The increased production of Canadian chc'cse was a special fea¬ 
ture of Canadian agriculture at the opening of the 20th century 
and amounted annually to over 200,000,000 lb. During World 
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War I the larger part was exported to Great Britain (87% in 
1Q17). Increased consumption of milk and increased production 
of butter lowered cheese figures hut after lojg output was in¬ 
creased and in IQ41 reached r4q.q26.600 lb., highest for 15 years. 
Tobacco for home use has been grown on Canadian farms since 


Tabli; VI.— JJve.stock and Poultry on Farms in Canada {Census Figures) 
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earliest times. In the 20th century it became a large commercial 
crop. In 1941 Ontario, chiefly the district from London to 
Windsor, especially Essex county, had 57,390 ac. of tobacco; 
Quebet 12.470 ac.; British Columbia 640 ac. The farm price 
before World War II ran from 1T.5 cents in [932 to iS cents in 
1939 (20.4 cents in 1941). Before the war Canada produced 
about 30,000,000 lb. of honey annually (Ontario about 12,- 
000,000, Manitoba 8,000,000, Quebec 5,000,000). Maple sugar 
in Canada dates from 1690 and rei)resenls (1943) a product of 
some 3,000.000 11). ($500,000) a year; .■^yrup nearly 3.000,000 
gal. valued at nearly $4,000,000. Canadian farming is almost eti- 
tiiely based on relali\’ely small indi\'idual holdings. All his¬ 
torical attempt.s, as in the .settlement of Upper Canada, to create 
large holdings, 1,000 or more acres, broke down under the natural 
conditions of cheap land and (ri'lati\’i'l\') dear labour. 

The statistics, as classified from the census of 1931. .showed 
that the total number of occu])ied farms in Canada was 728,623, 
divided into clas.ses as occupied by owner, part owner and tenant, 
and cross divided among the provinces as in Table VII. In 1931 
the farm population of ('anada, equal to 31*;^ of the total popula¬ 
tion, numbered 3,289,140 or 4,51 persons to a farm. The farm 
workers included 1.003.763 males and 89,620 females and hired 
help (other th;m temporary) 64,130. 


Tahi.k VII .—Tenure of Canadian Farms, /e.rr 
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Marketing.—Hard tinurs and the fall of prices (1929) made 
it impossible for the co-operative pools to find the fimuuial 
strength to handle crop.s and left the general (^anadian Co¬ 
operative Wlu’at Producers Ltd. with large unsalable carry-overs. 
This led to the substitution of government aid to marketing as 
under the Canadian Wheat Board Act of 1935. This did not obli¬ 
terate the provincial pools w'hich still operated elevators for their 
members. The government, through the wLeat board, fixes and 
guarantees a minimum price, but individuals can lawfully buy 
and sell above it as they like. The government issues to producers 
participation certificates (part payment) on delivery. Shippers 
and (‘X{>orters buy from the ho.ard at terminal points. The Winni- 
]ieg grain exchange remains open to the board and to the trade. 
'I’he system functioned thus till the outbreak of World War II, 
\\hen ov«‘rseas trade passed under government control. 

jurisdiction over agriculture is concurrent as between the do- 
niinion and the provinces, with dominion legislation supreme in 
case of conflict (B.N.A. Act 1867 §95). On the outbreak of war 
the dominion has the supreme powers conferred under the War 
Measures act and can control acreage, prices, etc., at w'ill. Both 
the dominion and the provinces have departments of agriculture 
and experimental stations. The provinces carry on various lines 
of educative field work and maintain colleges. Specially notable 
are the Ontario Agricultural college at Guelph (dating from 1874) 
and the Macdonald college (St. Anne de Bellevue) affiliated with 
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McGill university. The depressed years after World War I led 
to the adoption of a system of long-term mortgage loans ad¬ 
vanced by the dominion government to farmers in occupation. 

Bibliography.— Annual Reports of the department of agriculture 
(Ottawa) and of the provincial departments; for summaries see 
Canada Year Book (annual) and the sjxjcial articles: “The Develop¬ 
ment of Agriculture in Canada,” by J. H. Grisdale (1924); ‘‘Provin¬ 
cial Department.s of Agriculture” (1939)1 ^tc. (S. Lea.) 

Minerals and Mining. —Most of the economic minerals 
occur in Canada, as might be expected from its great area and 
varied geology, and more than 60 products arc annually re- 
porlod by the Dominion Bureau of Statistics; but only the more 
important need be referred to. Coal for many years stood first 
in value until in 1931 it was overtaken by gold. The estimated 
value of its output in 1939 was $48,315,224. Nova Scotia has 
bituminous coal of the Carbon if erou.s age, more than half of 
which lies under the .sea. Coke made from it and hematite, also 
mined beneath the sea in Newfoundland, make the basis of the 
important steel industry of Sydney. Alberta produces nearly as 
much coal, but of Cretaceous age and largely lignitic, though the 
quality improves towards the mountains. British Columbia 
mines less than half as much as Alberta, most of it Cretaceous, 
but some of it making excellent coke for the smelters. 

Gold has been obtained in part from placer mines in British 
Columbia and Yukon territory; but all but 2 *,n (onies from lode 
mines (i()43). Total production for 1939 was estimated at 
5,094,379 fine 07 .., valued in Canadian funds at $18.^,115.951. 
(jovernmeiital restriction reduced output in wartime, no statis¬ 
tics of production being di.sclo^ed. The Porcupine and Kirkland 
Lake districts in norliicrn Ontario are the greatest jiruducers, the 
ilollinger mine in the former region being the third largest gold 
mine in the world. Northern Ontario produci'd gold to the value of 
$111,533,784 in 1939. In that same year Canada stood second 
only to South Africa and produced 12.9% of the world’s gold 
The silver mines of Cobalt, at one time the richest in the world, 
are becoming exhausted, ,so that British (Colurnhia now leads in 
silver, which is obtained from ores containing other metals. 
Copper is mined in large amounts in (.)ntano and Briti di (Columbia, 
usually in association with some gold and .silver or lead and zinc 
in complex ores, which require elaborate plants for separating 
and smelting them. 80’';^, of the world’s nickel comes from Sud¬ 
bury district, Ontario, where it is a.ssociated with copiier ore. 

Metalliferous Regions. —^The metals mined in Canada come 
mainly from two widely separated regions, the first being the 
Coast and Gold ranges of the Pacific coast, where balholilhic 
intrusions have acted upon sedimentary rocks during mountain 
building in Jurassic time's; and Ihe second the Pre-cambrian arc'a 
of Ontario, where Algoman granite has invaded very ancient 
\'olcanic afid sedime^ntary rocks. Similar rocks are widely dis¬ 
tributed through the Canadian Shield and extend into Quebec on 
the cast and Manitoba and Saskatchewan to the north-west. 
Great deposits of copper ores are being ojiened up on the Rouyn 
region of (Quebec and the Flinflon region of Manitoba; and gold, 
as well as lead and zinc ores, occur also on a large scale. 'Ihc; 
Cordilleran and Archaean regions of Canada have been com¬ 
paratively little explored and there is reason to believe that many 
other ore de])osits will be found in the future. Asbestos is ob¬ 
tained from Serpentine areas in the Eastern Townships of (Juc'bec, 
which provide over half the world’s supply, (A. P. Co.) 

Mineral Production. —^The outbreak of war in 1939 naturally 
altered the scope and direction of mineral production. In partic¬ 
ular the government endeavoured to stimulate the production of 
basic and strategic metals, molybdenum, chromite, magnesium 
metal, etc. This led to a rapid increase in the production of steel 
and to the reduction of all nonessential products such as gold. 
Detailed information in regard to many important minenib 
(copper, nickel, etc.) were withheld. The most significant statis¬ 
tics, therefore, are those of the period immediately before the 
war, as in Tabic 'VTII. 

Forest Industries. —Official statistics show that of the total 
lap.d area of Canada (3,466,556 sq.mi.) 35% of the whole (i,- 
220,405 sq.mi.) is forested. In a sen.se this is an understatement, 
or a misleading statement, since the total includes the vast tree- ! 


Table VIII .—Mineral Production of Canada, iqjq 
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less arctic ardiijK'lago and the liarren grounds of the sub-;irctks. 
The Yukon and Northwest Tt'rrituries in which tht'se islands and 
treeless areas art' included cover 1.493,563 ,s(|.mi. with only 60.000 
mi. of forest land. The onl}' othi'r treeli'ss n-gion in Canada is 
ih.it extending over the southern [xirtion of the western i)iovinct‘s 
where, o( a total area for Ihe thiee of 700.000 sc|.mi , 300,000 arc 
lore.st land. Thus of the 2,002,993 sq.mi. of the Canadian prov¬ 
inces, an area of 1,160.405 .sq.mi. or 58% of the total is forest 
land. Land clas-cd as agricultural in the pruviiues cover.' 535.590 
sq.mi. but of this again 251,660 sq.mi. is fore.sti'd and would nnl\ 
be agricultural if cleared. It is estimated that Canada has 770 56s 
sq.mi. (all of it in the provinces except 10,000) of productive 
fore.st land. Even the unproductive fore.^t jilays a pari in (oii''('r\- 
ing water .supply and harbouring game. 

The wide variations in the latitude, climate and soil of Canada 
occasion corresjionding dilferem (;s in forest growtli. The dominion 
i.s therefore divided in this asjiect into Ihi' (ii Acadian forest 
region of the Maritime provinee.s cljaracterized main!}' by coni¬ 
ferous trees (especially red sprine and balsam) intersiiersed with 
deciduous growth and in yilaces with “hardwood ridges” as in 
Nova Scotia. (2) The Great Lakes-St. Lawrence forest region, 
eorrespouding to tlie old Lower and I’pper Canada (along the 
river and the Great Ltikc's and btick to the watershed c the area 
of the famous lumbering and of the timber trade of earliei days. 
Here were originally rii'h forests of white and red (line, now 
largely cleared. With the pine went hemloek, maple, liirch, ash 
and elm as still .seen in the countryside of today. A small. nKo! 
southerly portion of the area (along Lake Erie, Niagara to Sarnia ) 
may be placed separately a.s, (3) the Deciduom forest region, 
wliere deciduous trees predominate a.s in the adiiurnl area'^ of 
the United States. (4) North of these area,^ and w\ceiling right 
airo-ss Canada from the Atlantic to Ala.ska i^ the Boreal forest 
region which rovers the larger part of all I hi' forr>t land of 
Canada ending on the north only at the limit of tree growth. 
The more southern trees, the maple', the elm, etc., hen' give place 
to white and black spHuce, jack pine, balsam, popl.n and w'hite 
birch. The trees of this region are of ' ilnc as jMiljvwood. 

The main forest area of the Boreal region jiasw s into Ihe northern 
transition section that borders it.s edge where the severity of the 
climate more and more checks growth till it ends at the barren 
lands. On the southerly side another iraiiMtion area, the Aspen 
Grove section. Is distinguishi'd as la 1 the boreal forest proper 
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;in(J the- prairies. The aspen is the dominant tree with bur oak 
and a.sh in the river bottoms, (s) The Sub-Alpine fore.st region 
(3,500 to (>,000 ft, above sea level), es.sentially coniferous, covers 
the eastern slopes of the Rockies, (h) The Columbia forest 
region, often called the interior wet belt of briti.sh Columbia, 
occupies the elevated (::,500-4.000 ft.j valleys of the Columbia 
and other rivers. The trees are spruce, cedar, western hemlock 
and Douglas lir, with some white pine. (7) The Montane forest 
region is in low('r, drier country in interior liritish Columbia wdth 
jjonderosa pini', aspen and Douglas hr. ((S) The ('oast fore.st 
region includes Vancouver island and all the indented coast above 
it to Alaska, together with the forests of the Yukon. Here grow 
the huge coniferous trees—western hemlock, red cedar and 
Douglas hr. In favoured spots the timber stands 100,000 ft. board 
measure to the acre. Less important commercially are the decid¬ 
uous alders, oaks and broadlea\’ed maples. 

The prodintive forests of Canada cover thus 770,000 .sq.mi., 
all but 10,000 mi. of which are in the provinces as opposed to th(‘ 
territories. An area of about .pso.ooo sepmi. of productive forest 
is at present (1943) accessiblts. The total stand of merchanttible 
timber is estimated at 313,000.000.000 cu.ft. of which 212,000,- 
000,000 is accessible; of this total, trees fit to make lumber repre¬ 
sent 252,000 million board feet, and trees for pulpwood, posts, 
fuel, mining timber, etc., 1.500,000,000 cords. 

'fhe forests, apart from the V^ukon and the territories, are 
uiidiT pro\'incial control. Hut the dominion reserved, or obtained 
fiom (he jirovinces, various national parks (12.404 sq.mi.) and 
('xperiniental stations (2.''7 sij.mi.l. I’roviiuial parks (none in the 
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Maiiiimcs, Manitoba and oni>' 2 mi, in Alberta) cover in all 
JO,(>40 si|,mi,, Hritish Columbia alone with 9.994 s(|.mi. For all 
t'anada, the prixately owned forest land amounts to 102,212 sep 
mi, as against 1,113,193 sq.mi. of crown land (eg’,' ). 

t'ommercially the tonvsts are represented by the lumber and 
the i)ulp and jiaper industries. The manufacture of sawn lumber 
ranks sixth (classification of 1940) among ('anadian industries, 
but first in width of distribution with 4,675 plants. It enijiloys 
39,501 men with a gross output of $134,000,000. Lumber pro¬ 
duction reached its maximum, in quantity of product, with 5,- 
000.000 M.fl.b.m. in 1911. The minimum cut was 1.809,000 
M.ft.b.m. in 1932, that of 1940, 4,628,000 M.ft.b.m. The ex- 
l)ort of Canadian lumber for most of the 19th century was 
in the form of hewn square timber. This declined after i860 
and presently disapiieared in favour of the export of sawn 
lumber. I-'rom 1900 to 1929 about 2,000,000 M.ft.b.m. were 
exported yearly, declining till 193- since which date the export 
has greatly inc reased, 2,300.000 M.ft.b.m. in if)4T. Before World 
War II more- than 5o(b commonly went to the United Kingdom 
and nc'arly 30'', tc) the United Statics. 

'I'he latc-st official classification (11)40) shoivs the jiulp and 
jiapc-r industry r.inking second in output value among the 40 
leading industric's of Canada, having 103 cstabli.shments, 34.719 
employee's and a gro>s \alue of the year’s output of over $298,- 
000,000. I’apc'r was made in Canada as far back as 1813 (Crooks 
Hollow', Out.) but pul]) paiier began in 1866 with a grinding mill 
at Valleytield. D^ie.; fhc' first sulphide mill dales from 1887. The 
annual outinil at the bc'ginning of the 20th century was worth 
$8,000,000. Of the Canadian pulpwood trees cut some are ex¬ 
ported as puliiwood, some as wood pulp and others made into 
paper in Canada. Latest classified returns show (1940) a cut 
of 8,449.922 cords of which 8i.7';b passed through Canadian pulp 
mills and 18.39^. was exported as pulpwood. The export of wood 
pulp in 1Q40 w'as 1,068,517 tons. In the same year the 76 paper 
mills of Canada produced 4.319.414 tons of paper. New.sprint 
represents over SeV; of the ('anadian papc'r output. Before World 


War II the world production of newsprint was 7,679,000 short 
tons, of which Canada produced 38%. Great pulp and paper 
centres in Canada are Shawinigan Falls, Three Rivers, Cornwall, 
Port Arthur, Fort William. Quebec City, Grand’Mere, St. John’s, 
N.B., and Vancouver. Quebec and Ontario are the leading prov- 
ince.s. Of the 5,290,762 tons of w'ood pulp produced in Canada 
in 1940, 2,794,384 were produced in Quebec and 1,369,389 in 
Ontario. In 1940 Quebec produced 52.99V, of the total Canadian 
paper production and Ontario 29.6%, Hritish Columbia 7.7% and 
Nova Scotia, New Brunswick and Manitoba the remaining 9.89? • 

Fur Farms. —Since the beginning of the century prices of the 
more valuable furs have increased with great rapidity as a result 
of a decrease in supply and an increase in demand. This has 
been the cau.se of numerous regulations on the part of the prov¬ 
inces and the dominion, leading to the conservation of fur-bearing 
animals. Fur-farming, especially with silver and black fox in 
Prince Edward I.sland, has become an important industry since 
1910. During World War 1 the European market W'as shut 
off and North America developed its owm markeling system. In 
Canada auction sales are lufld at Montreal, Winnipeg, Edmonton 
and Vancouver. Manufacturing of fur goods also received an 
impetus from the war. Provinces of QucIh'c and Ontario ha\’e sur¬ 
passed Prince Edward I.sland in the value of their fur fames. 

'Die growth of fox farming in eastern Canada appears as 
follows: In the season 1920-21 the number of siKer anil black 
fox pelts produced in Canada was 4.979, of which 2,082 came 
from Prince Edward Island with Nova Scotia in second rank, 
517. In the season 1938-39 the total was 319.693 with 70,420 
from I’.E.L, (>0,020 from New Brunswick, 55,203 from Quebec, 
38,000 from Ontario and 29,000 from Nova Siotia. 

Fishing is Canada's oldest industrc’, but its imjiortance on the 
Atlantic coast, in the inland lakes and on the Pacific coast in¬ 
creased mat(‘rially after 1890, On the Atl.intic the deep sea 
ti.shery and the inshore fishery expanded rapidly through the 
growing use of steam trawlers and motor-bo.ats. 'I'he imtirove- 
ment in fishing technique led to the depletii.m of the fishery, 
espi'ci.illy of fish which spawn in the rivers as in the salmon of 
British Columbia. Depletion of the inland fisheries was also pro- 
nouiued, as with the white fish. Measures to offsi't (he decline 
include dosed seasons, regulation of fi.shing operations, prohibi¬ 
tion of obstructions in streams and the eslablishmenl of liatch- 
eries and stations for biological ri'search. The’effectiveness of 
these measures depimds uiion co-oiieralion bv the United St.ites 
government as in the treaty of i(;23 “for the Protection of the 
Patifn Halibut” and the Ottawa (onvention of 1931. 'Phe fishing 
rights of the United Stales in Canadian wafers involved a long 
series of disputes and treaties. 

To t'licourage the Atlantic sea fisheries the dominion of Canada 
pays bountii's to sea fi.shermen in Quebec and the Maritime prov- 
inc(‘S. The policy began with a statute of 1882 (14 Viet., c. iS) 
distributing in bounties the yearly interest on the money received 
from the I’niled States under (he Halifax award which aro.se out 
of the treaty of Washington of 1871. An act of 1891 (54-55 
Viet., c. 42) settled the annual bounty, which is $160,000. 'I'he 
Deep Seas Fisheries act (R.S.Cb 1927, c. 74) established bounties 
among owners of vessels, fishi'rmen enijiloyei's and boat lisher- 
men. In 1940 $159,929 was paid out. The value of the products 
of the Canadian fisheries stood in 1870 at $6,577,391, in 1900 at 
$21,557,639, in 1918 (maximum) at $60,259,744 and in 1940 at 
$45,118,887. At the time of the outbri'ak of w'ar in 11)39 the 
number of Canadian sec, fishermen was 55.205, and inland fisher¬ 
men 13,736. In earlier years the cod on the Atlantic rivalled the 
Pacific s.ilmon for first place in the fisheries. The value of the 
product of inland fi.sheries (whitefish, iiickerel, trout, etc.) repre¬ 
sents from 13S' to >7'^,'. of the total. After 1895 salmon ranked 
first, with lobster (till World War II cut export) in second place. 
The Pacific herring catch greatly expanded and put herring in 
second place. Halibut is important on both coasts. Statistics of 
fish export show' a value of some $8,000,000 in 1890, $40,000,000 
in 1920 and $30,000,000 in 19,^0. (S. Lea.) 

Manufactures and Water Power. —In manufacturing. 
Canada steadily becomes more prominent and important. Among 
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the states of the British empire its output of manufactures is 
second only to that of Great Britain and the major portion of its 
exports to other dominions consists of such commodities. Canadian 
manufactures depend mainly upon domestic raw materials of the 
forest, the farm and the mine. For some years prior to 1939 the 
wood pulp and paper industry led in the amount of capital em¬ 
ployed, wages and salaries distributed and net value of produc¬ 
tion. If is geared to the export trade, producing ten limes the 
amount of newsprint consumed within the country. The remark¬ 
able progress of this industry within the 20th century was made 
))ossible by exploiting the abundant forests and ample hydro 
j)ower of the northern hinterland, especially in Ontario and 
Quebec. The other leading industries which utilize mainly do¬ 
mestic raw materials arc the smelting and refining of nonferrous 
metals, which in 1939 led pulp and paper in gross but not net 
value of production, slaughtering and meat packing, flour milling, 
and the production of butter and (heese. Some important indus¬ 
tries ^\hich rely upon materials imported largely in a raw or semi¬ 
finished stale are the manufacture of automobiles, sugar and 
rubber goods. Notable also is an iron and steel industry in Nova 
Scotia, Quel)ec and Ontario dependent upon imported ore from 
Newfoundland and the United States. 

After 1S7Q the state fostered manufacturing by protective 
tariffs and sometimes by bounties and subsidies. (Jn occasion also 
the municijxilities assistei] manufacturers by exemiiting them 
from taxation or by granting loans and bonuses, a practice once 
common in Ontario. 71ie Canadian protective tariff has never 
been relatively high. The average ad valonni rate of duty on 
dutiable imports reached a peak in 1889, when it was 31.9^’; 
in 1939 it was 24.20.. The iirecise influence of the tariff is diffi¬ 
cult to assess, but, tariff or no tariff, secondary industry in th(‘ 
JOth century would have grown, owing to the opening of the 
Canadian west, the extending rai)wa\’s, the rapidly growing popu¬ 
lation, the development of mineral and forest resourc(\s, and 
abov'e all the utilization of the vast power in the country’s exten¬ 
sive waters. To a remarkable degree the Canadian economy is 
a hydroeh^ctric economv, as might lx* expectc'd in a state which 
contains a larger freshwater area at a fair altitude than that of 
any other country in the world. The many small secondary in- 
dustiaVs in Ontario and Quebec rel}' on hvdro power, for this 
region is w'ithoul coal except wdiat it obtains from the United 
States and Nova Scotia. 

The dominion has, in minimum figures, more than 20,000,000 
potential horsepower at ordinary minimum stream flow, rising to 
over 33,000.000 h.]). for six months of the year. 'I'he total tur¬ 
bine installation in 1939 was over .8,500,000 h.p., which in actual 
operating hydro pow'cr jilaces Canada, as compared with other 
countries, next to the United States and next to Norway in the 
output of such iiowcr prr capila. Significantly the per capita 
consumption of electricity in Canada is twice that in the linited 
States, and continues to devi'lop rapidly. The lop amount of 
power generated in 1(139 was over 400';;'. greater than that gen¬ 
erated in 1919, and the cajiacity of electric pow'cr motors had 
(ome to represent of the capacity in the total pow'er equip¬ 
ment of all kinds throughout the country. 'Fhe manufacture of 
imlp and paper is the largest industrial consumer of electric 
power, but all the important secondary industries utilize it. 

Manufactures are not evrnly distributed among the province's. 
Those in Ontario and Quebec account for over SoG- of the gross 
value of Canadian manufactured products. Ontario alone ac¬ 
counts for over 5057. of that gro.ss value, and dominates the pro¬ 
duction in certain important industries, .such as, automobiles, agri¬ 
cultural implements, leather tanneries, rubber goods, and elec¬ 
trical ajiparatus and supplies. Quebec dominates in the manufac¬ 
ture of textiles. This industrial concentration in central Canada, 
creating the metropolitan areas of Montreal and Toronto, is due 
to abundant water and miner.al resources, cheap transi>ort on the 
St. Lawrence waterways, nearness to the coal and iron ore of the 
United States, general proximity to the American industrial belt, 
and the possession of fertile lands capable from early times of 
maintaining a large population. 

Trade and Commerce.—Canada is one of the great trading 


nations of the world. At the end of the first quarter of the 20th 
century it held sixth place in the aggregate volume of trade, ex¬ 
celled by Great Britain, the United States, Germany, France and 
British India. In 1939 it ranked fifth, being then fourth in ex¬ 
ports and eighth in imports. Its trade per capita is less than that 
of .some .smaller countries, notably New Zealand, but e.xcecds that 
of the large trading nations, such as Great Britain and tlie United 
States. The bulk of Canadian trade is in raw' or semi-finished 
products. Twelve leading exports in the order of their impor¬ 
tance in 1939 were new.sprint, wheal, nickel, planks and boards, 
copper, meats, wood pulp, fish, aluminum, automobiles, wheat 
flour, asbestos. The order in importance of these exported com¬ 
modities varied greatly from 1914 on, but throughout wheat was 
a dominant export, and in the late ’30s Canada was supplying 
between and 40% of the total wheat which entered into 

world trade. The exjiort in news{)rint underwent the most re¬ 
markable development in the last quarter of a century, and repre¬ 
sented in 1939 two-thirds of the world newsprint trade. Leading 
imports were machinery, coal, crude petroleum, rolling-mill prod¬ 
ucts, automobile parts, fruits, sugar, farm implements, cotton 
goods, raw cotton and rubber i)roducts. As Canada steadily ad¬ 
vanced in industrialization, it exported more native products in a 
manufactured or semimanufactured form, and imported relatively 
more raw materials to sustain its grow'ing secondary indictrv. 

In trade Canada has been intijnalely linked with Great Britain 
and the United States. Thus in 1939 some 66^8 of its imi)()iis 
were draw'n from the United States and thither went 41^'r of its, 
exports; while in Great Britain it acquired 15^’ it^ imports 
and .sold 35G, of its exports. This dominant position of two coun¬ 
tries in its external truth* characterized the dominion from iSh; 
on. N(*table is the fact that since 1896 imi)orts from the lUiited 
States have annually exceeded half the total. From 1924 on the 
proportion of C^inadian trade with other countries, e.specially 
other countries of the British empire, significantly increased. 'I'hus 
in 1926 the perc<*ntage of imiiorls from the empire outside Great 
Britain was five; by 1939 percentage had increased to ten, 
and the percentage j>erlaining to exports in the same jieriod in- 
( rea.sed from seven to eleven. 'Fhe Ottaw'a 'Frade agreements of 
1932 had obviously influenced this trend. 

In the years from confedi'ration to 1939, imjiorts exceeded 
exports on 38 occasions, wliile exiiorls exceeded inijiorls on 34 
occasions. "Fhe “unfavourable” balances occurred in years nsuall\' 
of heavy capilal imiiorts for extensive construction, espetially of 
])ublic works. 'Fhe “favourable” lialances ma>' be icgardrd as 
('anada’s successful meeting of foreign obligations. 

The federal government has done much directly to encour.ige 
foreign trade, especially to assist the exportt'r in procuring mar¬ 
kets abroad. The dejKirtment of trade and commeree esialilislied 
the Commercial Intelligence service, which ai)i)()inled commis¬ 
sioners and agents to make rejiorls upon the (h.'mand in fon'ign 
countries for C'anadian commodities. A Commrrtial Inh'llii'j’ia c 
Journal, containing such reports, has been publisliecl weekiv. and 
distributed among firms in the export trade. The government has 
also been active in negotiating commercial treaties with foreign 
states. The most important of these treaties in recent tinicN w;is 
the C'anada-laiited Slates agreement of Nov. i(rv8, \vherel)\’ 
mutual concessions were made in the tariffs of the two (oiintries, 
and the e.xport of Canadian timber, livestock, grains, metai.^ and 
some manufactures were stimulated. The leading Canadian banks 
by establishing branches abroad have also coniribuled modi to 
the promotion of external trade. F'\ Bk. i 

Education. —For details of Education in Canada see the sec¬ 
tion on this subject in the article Hritish Empirr. 

ANTHROPOLOGY 

Anthropologically as geographically, Canada must be- considered 
as an integral part of the North American conlinenl 'Fhe liound- 
aries between the Dominion and the I riitcd States, Alaska and 
Newfoundland do not conform to ethnit divisions among the 
aborigines. The culture of the Canadian natives does not differ 
markedly from that of their neighbours. 

The first explorers found the country mnabited by people of 
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brown complexions, lank hair and primitive mode of life to whom 
the term “Indian” was applied. In later years the same designa¬ 
tion was given to the various tri[)es encountered by adventurers. 
Trench anfl I'aigli.sh, as they penetrated westward across the 
continent. In the north, however, the hunters dwelling on the 
shores of the Arctic were so different both in appearance and 
culture th.'it the term “Indian” was inai)plical)le, and “Eskimo” 
was used instead. 

Certain important physical characteristics are common to all 
Canadian Indians. The colour of the skin is dark brown—“red” 
is a misnomer and “y^-dlow” an exaggeration; the black hair is 
Ichotrichous (smooth); the zygornae (cheekbones) are prominent; 
the face, is broad in comj)arison with the breadth of (he head; 
the no.se is usually well developed, though not llattened; the in¬ 
cisors are often concave, and the frontal portion of the skull is 
somewhat ill-hlled. Hut it must be emphasized (hat there is no 
absolute uniformity of tyi>e. On the coast of Briti.sh Columbia the 
natives are characterizcal by relatively short .stature, heavy build, 
with round heads, broad faces and a certain amount of facial hair. 
On the Plains the stature is greater, the body more lithe and grace¬ 
ful, facial hair limited to an occasional .spar.se moustac^hc, and the 
head form ranges from medium to low broad types. The Eastern 
type generally resembles that of the Plains, although several 
tribes have longer head.s, and a few {mehisloric dolichocephalic 
skulls have beem found. 

d'he Indians of Canada belong to one racial stock, related to 
.the Mongoloid branch of mankind. An unmixed race does not ex¬ 
ist in North America, and (he iihvsical clilferencccs in Amc'rica sug- 
ge.st that the migrations from Asia came in successive waves, 
c:omprising non-homogeneous Mongoloid groups. T'cirthcmmore, 
environmental factors have probably produced considerable vari¬ 
ation within America itself. 

It is dil'ticult to (Estimate the an(ic(uity of man’s settlement in 
America. Cocidard (Anicrjcan Anthropoloy^ist, vol. xxix., ic;_»7, 
p. 7 i) 2 ) has recently summarized (he evidence for human existence 
during interglacial periods, but Urdlicka and other studemts hold 
(hat (he continent was uninhabited until po.st-glaciai times. It is 
probable that (he* ancestors of the Indians came by (he north¬ 
western route across Jfering strait. Even at the present time the 
passage occasionally freezes so solidly that it is ])0ssible to walk 
from Asia to America, while the Diomede islands offer conveni¬ 
ent stepping-stonc's for sea voyagers. The earliest immigrants 
were probably long-headed or dolichocephalic (possibly akin to 
the Palaco-Amerinds of Ifacldon ); (he length of (he skull among 
some of (he Iroquoian and Algonquian peoples of Ontario may be 
either a survi\'al of this characteristic or a mere deviation from 
the later and now predominant round-headed type. Norsemen 
undoubtedly rcachc'd the eastern coast. f)Ut have left no impress 
on the {)hysique of the jK’ople. Other maritime adventurers had 
little elTecl upon C’anada. 

The Eskimo (q.vA, who inhabit (he shore of the Arctic from 
nortli-west Siberia to (Greenland, present an ap(X’arance very dif¬ 
ferent from that of (he Indian.s. ITeir hair is equally .straight, 
but the skin colour lacks (he warm brown of their southern neigh¬ 
bours. 'The large, long head is high, somewhat keel-shajM'd in 
general form; the nose is narrow and inconspicuous, which, com- 
[jined with prominent cheek-bones and unusually broad face, givc-s 
a frontal a])[)e;ir;ince of flatness; the eyes are black with the epi- 
canthic fold freciuent; the hands and feet are even smaller than 
those of the Irulians, and (he stature usually less. These char¬ 
acteristics are most obvious in the Hudson P»ay region; towards 
Alaska mixture apja-ars to have taken place and th<* head is 
broader. The .smooth hair and broad cheek-bones, however, indi¬ 
cate membershif) in the same general Mongoloid race, of which 
they may be regarded as ;i highly specinlized offshoot. Sollas 
(Journal of the Royal Afithropoloi^ical Institute, vol. Ivii., ic}27, 
p. Sg) contends that they resemble the Chanceladc type of Mag- 
dalenian Europe. At that period conditions in France resembled 
those under which the Eskimo now live, and it has been .sug¬ 
gested th.at their ancestors slowly followed the retreat of the ice, 
later spreading along the shores of the Arctic, either by way of 
Asia or Greenland. 


The presence of a large number of closely related and inter¬ 
mediate types prevents a rigid and satisfactory classification of 
the Indians by physical means alone, so other criteria must be 
employed. Linguistically, the tribes of Canada and Newfound¬ 
land can be divided into the following stocks:—- 

(1 ) Beothukan. —Little is known concerning the speech of 
the extinct Heothuk of Newfoundland, but limited vocabularies 
indicate that it was unrelated to any other known language. 

(j) Algonquian (Algonkin, q.v .).—Tribes speaking Algon¬ 
quian languages formerly roved over vast areas in eastern and 
central Canada. Early explorers encountered the Micmac in 
Nova .Scotia and Prince Edward island, and the Malccile and 
Abnaki' in N(‘W Brunswick, who.se descendants are still to he 
found in (ho.se provinces. North of the St. Lawrence, in the 
wilderness of northern (bucbec and Labrador live the Montagnais 
and the Nascapcc, hunters who still roam in small bands. Across 
the northern woodlands between James bay and the prairies are 
various Cree tribes, some of which have si)r(‘!Hi even to (he plojjes 
of the Rocky mountains. The Blackfoot of southern Alberta. Al- 
gonquian in speech, are a typical Plains tribe. Wt'stern Ontario, 
especially the region north of Lake Superior, is the home of the 
Cliipi)ewa or ()jit)way,,one of the most populous Canadian tribes, 
split into many sul)-divisions dependent upon dialectiial difft'r- 
ences and geographical con.sidcrations. Eastward in central On¬ 
tario and (Juebec, live, or lived, the Nipissiiig, the I'emiskarning, 
the Ottawa, the Algonquin proper, the Mississauga, the Teles de 
Boulc and a host of minor groups. The fluidity of trilial organi¬ 
zation, with conse(}uent S[)lit(ing-off of smaller bands, makes an 
enumeration of any but the more important groups impos.sible. 

(:^) Iroquoian. —When first encountered, the Five Nations 
of the Iroquois were revsident south of the international boundary, 
but .several tribes speaking languages bedonging (o the same stock 
were resident in southern Ontario. The Neutrals oC(Ui)ied much 
of (he Niagara peninsula and the north shore of Lake Erie; the 
llurons dwell near Lake Simcoe; the Tobacco Nation were their 
western neighbours nearer Lake Huron. A vocabulary collected 
fiy Cartier in 1 5.'vs shows that Iroquoian [)eo[)les w'ere then living 
in the St. Lawrence valley; these may later have amalgamated 
with the Hurons. 

(4) Siouan. —^This important linguistic stock is represented in 
Canada by the Assiniboin of Saskatchewan and Alberta, an off¬ 
shoot of the ^'ankton Sioux who have moved north of the inter¬ 
national boundary within recent years. 

(5) Kutenaian. —The U])per and Lower Kutenai inhabit the 
mountain valley? of south-eastern British P'olumbia and northern 
Idaho, Their (wo dialects comprise a distinct stock. 

((>) Salis'han. —'[’he Salish-speaking peoples comprise two 
main divisions, distinctive on both dialectical and geographical 
grounds. The interior group consists of the Shuswap, Okinagan, 
Thornp.'-on and Lillooel, resident in the valleys of the T'rast'r and 
the Thomp.son rivers in southern British Columbia, Dn the coast, 
(he Salish exterul frcmi (he international boundary to Cape Mudgiy 
with an isolated enclave, the Bella Coola, on South Bentinck 
Arm; several tribes of the same slock inhabit south-eastern Van¬ 
couver island. 

(7) Wnkashan.—'['he Nootka, whose villages formerly ex¬ 
tended along the western shore of Vancouver island, and the 
Kwakiull of the north end of the island belong to this slock, 
■iimilar languages are spoken on the mainland north to Douglas 
channel. 

(S) T.simshian.—'(’he Tsimshian tribe's, formerly of consid¬ 
erable importance, live on the Nass and Skeena rivers in northern 
Briti.sh Columbia. Their dialects differ fundamentally from those 
of the stoik.s already cited. 

(g) Haida. —'Hiis language is limited to the people of the 
Queen Charlotte islands and part of the Alaskan mainland. 

(10) Athabascan (q.v.). —Athabascan-speaking bands—their 
political organization is too intangible to warrant (he name of 
tribe—rove over the vast regions of the Yukon and Mackenzie 

’In this article the spelling follow^s that adopted in Handbook of 
American Indians (Bulletin 30, Bureau of American Ethnology, 
Washington, 1906). 
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basin, eastward towards Hudson bay, generally north of the Al- 
gonquians. Southward they extend into the interior of British 
Columbia, coming in contact with the coastal tribes on the west 
and the interior Salish on the south. Other Athabascan groups, 
widely separated from their northern kinsmen, are found in Ar¬ 
izona, New Mexico and Mexico, while on the Canadian Plains the 
Sarsi arc confined to a rc.serve near Calgary. 

(11) Eskimo.—The Eskimo language, comprising several dia¬ 
lects, is spoken along the Arctic coast from Siberia to Greenland. 
Scattered settlements dot the whole shore of the Canadian Arctic, 
with the excejition of the southern part of Hud,son bay, and 
cxiend down the Labrador coast almost to Belle Isle. 

Religion.—'Phe Indians of Canada differ markedly in culture, 
in physical characteristics and in language, but certain elements 
prevaiil throughout, such as the importance of religious beliefs and 
practices. 'I'he forms in which non-human powers are conceived 
differ enormously, but the thoughts and actions of the natives 
art' imiver.sally inlluenccd by the conviction that supernatural 
beings arc close at hand, ready to assist or to harm the individual, 
and that their help must be obtained for success in any venture. 
Throughout wide areas in the (‘asl. and on the Plains, religious 
beliefs centre around the concept of a personal guardian spirit, 
usually obtained at adolescence by prayer and fasting. Among 
almost all tribes, rcsiiect is shown to shamans, ‘‘medicine-men” 
or “witch-doctors,” individuals who have achieved miraculous 
powers which can be used t'ilhcr benevolently or malevolently. 
The rich mythology of the Indians abounds in references to sui)er- 
humnn iruddents of all kinds. Although sonu' tales are regarded 
as fiction, many are believed to In; chronicles of events that took 
place in the distant past, and serve as constant reminders of the 
re[)Uled existence of strange creatures endowed with tremendous 
power. 

'I'he Indians are undoubtedly proud, and their reaction to the 
attitude of superiority assumed by the white man is to wiUiclraw 
into a shell of grave and dignified re.serve which has been niisin- 
terjireted as laeiturriily. Among themselve.s, the natives are as 
fond of laughter and joking as any other people. Their bediaviour 
in limes of joy, sorrow, tear, exeilerncnl or periods of stress is 
far from one of irulifferem t‘, although pride leads (hem to conceal 
their emotions. Tlie Iroquoian iteojiies and the Plains tribes 
respect martial achievTinenl and fortitude in pain, ])Ut oraloriial 
ability, skill in hunting, athletic prowess, wealth (on the Pacific 
coast), wisdom, religious power and other characteristics are also 
esteemed. Individuals vary, but their fundamental psychology 
is not radically different from that of white piaiple, although the 
medium in which it is expressed—their culture—appears so strange 
to the European that the underlying qualitii'.s arc usually mis¬ 
understood. 

In material culture the wheel was unknowm; the use of metals 
was limited to the beating out of unrefined copper; the dog was 
the only domesticated animal; iiiul, north of Mexico, there wiis 
no system of waiting. Stone was universally used for tools, fre¬ 
quently ground or polished to a smooth surface. Work in wood, 
bone, shell and ivory A’aried from area to are.a, de^x-ndeiit largely 
on local conditions. 

ZONAL INFLUENCES 

Climate, flora, fauna and geographical considerations h.ive pro¬ 
foundly affected the life of the aboriginal t'anadians. The cul¬ 
ture of tribes living within given zones lends to conform to a 
type, irrespective of linguistic or physical classifications. On this 
basis the following areas can be dislingui.shcd;— 

(i ) The Arctic Belt, —The liskimo {q.v.) of the Arctic islands 
and littoral differ from the Indians as markedly in culture as in 
physical characteristics or language. The keynote of their exist¬ 
ence is dependence upon sea animals. Wild-fowl, rabbits, bear 
and caribou are hunted during the brief summers, but seals and 
whales arc more important than any of these. The fle.sh is eaten, 
and the grease serves as fuel for the indispensable stone lamp 
u.sed for heating and cooking during the winter. Wood is ex¬ 
tremely scarce, but the Eskimo are skilful workers in bone, ivory 
and, to a lesser extent, stone. Their chief weapons are lances and 


harpoons, the latter fitted with detachable head and fore-shaft. 
The bow is composite, made of bone and drift-wmud, elasticity 
being obtained by thong lashings. Similar ingenuity is shown in 
other Eskimo manufactures. Stone and, in the Coronation Gulf 
area, copper tools are set in bone handles; the bow-drill is used 
for perforating hard objects; well-tailored fur clothing is made; 
toys and toggles nre carved of walrus ivory, and the vaulted 
snow house is a unique architectural achievement. The hunter’s 
canoe is also distinctive, consisting, as it does, of a bone or a 
wooden framework over which a waterproof skin cover is 
stretched. 

E.skimo political organization is limited to the simple band, 
comprising a number of related families. Such a group w'anders 
over a vaguely defined area, returning year after year to the same 
camping-grounds following the movements of game. The leader 
is the most skilful hunter, but he is entirely without authority, 
and hereditary chiefs with executive or judicial power arc un¬ 
known. Shamans have much influence, especially with regard to 
the enforcement of multitudinous hunting taboos, but there are 
few communal religious rites. 

(2) The Eastern Forest Area. —Under this general heading 
may be considered Newfoundland (politically not included in 
the Dominion), the maritime provinces, most of (luebei and the 
interior of the Labrador penin.snla. The present inhabitants are 
Algonquians, although Newfoundland was formerly the home of 
the extinct Hcothuk {g.v.). 

'The north-eastern Algoiujuians in Quebec and Labrador, are 
the Monlagnais (q.v.) and the Nascapec. 

( The Central Forest Area. —This vast region, comiirising 
all of Ontario with western Quebec and eastern Manitoba, can be 
divided into a northern and a southern sub-area, the latter being 
limited to the southern jiart oi' Ontario. The northt'rn forests 
were inhabited, during the ]HTiocl of European exploration, by 
loosdy organized A!goiu|uians, subsisting upon deer and smaller 
animals, eked out with berries and nuts. Bark is still extensively 
used for utensils and shelters, and it w'as in the bark canoes of 
tlu'.se woodland hunters that I'Tonch-Canadian 'I'nya.C'/n-.v juaie- 
trated to the Iflains. The most important Algonquian “tribe,” 
the Chippewa (</.v.), live north and w’est of Lake Superior. Lack¬ 
ing central authority, they are divided into a nuinlier of local 
groups, each with a vague council, electing a “chief” with nebu¬ 
lous authority. Socially, they aie divided into exogamic, iialri- 
lini'al clans. Socio-religious rites are unimportant, e.\cept ct re¬ 
monies connected with the Midewiwin, a secret society, the 
members of w'hich claim tremendous religious jiowcrs. 

The culture of the Iroquoian-.spcaking (.see iRopnojs) trilic.s of 
southern Ontario, the Hurons (q.v.), the Neutrals and tht‘ T'o- 
bacco Nation (littered tundamentally from that of the Algon- 
(|uians. Large crops of corn, beans, squashes and sun-llowers pro¬ 
vided reliable food sfotks and made possifile the erection of cal¬ 
lages which were moved only when the fields became e.diausicd. 
(,'ommunal houses wmre built; wood and bark were used for uten¬ 
sils, as W'as ai.so rough pottery to some extent. 

(4) The Plains Area. —Although the prairies of Manitoba, 
Saskatchewan and Alberta are inhabited by tribes of three dis¬ 
tinct linguistic stocks, there is a general cultural iiniforniilc'. In 
(he east the Plains Cree and the Plains Uhiiipewa haw many 
characteristics which are more highly develoixal among the 
.‘\thap.ascan Sarsi, the Siouan Assiniboin and tlu* yMgon(|ui:m 
Blackfoot. and Atsina. The centre of life was the bison. 1 be ilesh 
was eaten in tremendous ciuantitics, cither fresh or dried and 
pounded as poinmican; the skins provided do: king and <overing 
for the movable tent; the bones waa'e used for .arrow-points and 
scrapers, and the dung served as fuel. The dressing of bison, elk 
and deer skins reached a high devdoprnent, and raw-hide recep¬ 
tacles were used for storage vi'ssels, basketry and pottery being 
unknown on the central IMain.s. The bow and arrow, lance, club 
and shield were more important than household utiaisils. 

Chiefs, elective or hereditary, forrnerh' exercised great author¬ 
ity. but martial achievement often enabled a man to attain a su¬ 
perior position. Male societkes still flourish, their members exer- 
ci.sing funetions of a war-like, political, eionomic and social nature. 
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Success in life was usually attributed to the aid of a guardian- 
spirit, ac(iuired at adolescence. The collection of certain sym¬ 
bolic objects was sometimes recommended in a dream or vision, 
and these, carefully preserved, often for generations, .served as 
tangible articles of religious veneration. Intangible prerogatives 
are fre(|uent]y closely associated with them. Socio-religious riles 
are extremely important on the I’lains, the scattered divisions 
of a tribe assembling annually for the performance of elaborate 
.symbolic celebr.itions, of which the Sun Dame is the best known. 

(5) The Mackenzie Area.— I'hose parts of Canada inhabited 
by Athabascan-speaking peoples, the Dene so-called, form a single 
culture area, with two sections, (1 ) the Mackem/.ie valley and the 
barren country inland from the shores of the Arctic and Hudson 
bay, stretching south to the Plains and west almost to the Pacific; 
the home of the Hares, the Dog-Ribs, the Caribou-Eaters, the 
^^'llc)w-Knive.s—so-callc‘d owing to their copper tools—the .Skives, 
the ('hipc'wyan and the Beaver; and (2) the upland plateau of 
British Columbia, west of the Rocky mountains, inhabited by the 
Nahanc', the* Sekani, the Carrier and the Tsilkotin (Chilcotin). 
The Athabascan (q.v.) jac’oples extend even beyond this range. 

The sl.-iple food supply of this area is the c:iribou; deer, rabbits, 
wild-fowl, fish and berries are eaten when obtainable, but, [‘spe¬ 
cially in the north, the roving hunting bands dei)c‘nd on the cari¬ 
bou. The toboggan simplifies transportation in winter, the canoe 
and the dog-drawn travois in summer; but life is hard at the best 
of times. Material culture is ,sc,int\'; pottery is unknown; bark 
vessels are used for cooking; ba.skels are jclaited of .spruce-roots; 
clothing was formerly of skins; and one of the few distinctive 
traits of culture is the double* lean-to. The Athabascans arc un¬ 
usually rece[)live to foreign influence, and have a.ssimilated many 
elements from south and west. 

The political organization of the eastern Athabascans comprises 
only the simple band, a loose-knit, patrilinc'al unit without dc-f- 
inite l(‘adershiiv The men have the reputation of cowardice, the 
women of immorality; exchange of wives takes place, and wres¬ 
tling duels for women are rc'portc’d, The settlements of the* western 
Athabascans are .semi-ix-rmanenl, mat rilincal clans are found 
among several of the tribes and c hiefs have greater authority. The 
west (‘in shamans are .said to have* add(‘(l the function of confe.ss- 
ing to the powc'rs claimed liy thc‘ir eastern prototypes. 

(fi) The Interior Area of Southern British Columbia.— 
The wooded valleys of southern British Columbia arc inhabited 
by the Kutenai and the Salish-siicaking l'hom])son, Shuswap and 
Lillooet.. The rivers flowing westward are filled every year with 
.salmon, which the native.s formerly caught in large numbers and 
smoked or pulverized for wintc’r use. Deer and mountain goats 
were hunted and berries collected in large quantities. Clothing 
wa.s of (leer-skin, while rabbit-skin blankets were woven prior to 
the introduction of European goods. Wood was used more ex¬ 
tensively than on the Plains, including a kind of slat armour. I’ot- 
tery was lacking, but excellent basketry is still produced, including 
water-tight vessels; twine weaving was employed for bags. Rush- 
coVered lean-tos served for shelter, rcplacecl in winter by per¬ 
manent. semi-subterranean housc‘s with combined door and due. 

Bemi-hereclitary chiefs, exercising considerable influtmee over 
local groups, formerly prevailed, but they lacked the martial 
prowess of their compeers on the Plains, or the respect based upon 
wealth as among the coastal group.s. Ceremonial rites were also 
weakly clevelojied, although ])uberty ceremonies were perforni(‘(l. 
and the,' Kutenai held an elabor;ite ritual before departing (o (he 
J'lains on their annual bison hunt. In ;iclciition to guardian-spirits, 
there* was a belief, among the* Kutc‘nai at least, in the sun as a 
vaigue supreme being. I lie c ulture ot this area is, in many respt‘ets, 
intermediate between that of the Idains and the Pacific littoral. 

( 7 1- The Coastal Area of British Columbia. — I'his rc‘gion, 
the most distinctive culture arc-a in Canada, can be divided into 
three parts. The northern is occupied by the Haicki, the Tsim- 
shian of the Skeena river, the Niska of the Nass valley and the 
TIingil of Alaska; the central, hy the Kwakiutl and the Bella | 
Coola; and the southern, by the Noolka and the Coast Salish, ' 
with many tribes resident in the United States. 

In contrast to linguistic diversity on the coast, there is relative 


cultural uniformity. The chief food is salmon, which arc smoked 
for storage. In addition, deep-sea fishing is practised by several 
tribes, olachen are boiled for their highly prized grease, berries and 
shell-lish arc collected, deer and mountain goats are hunted, and 
the Nootka formerly captured whales at sea. I'hesc abundant 
sources of food sujiported a relatively dense population, living in 
jiermancnt villages. The even-grained cedar was split into planks 
with which large, communal, rectangular houses were built; small¬ 
er boards wt‘re bent into serviceable water-tight boxes; enormous 
canoes were hollowed from the trunks; and totem-poles were 
carved and erected as heraldic posts. Pottery is unknown, but 
baskets and mats of bark and roots arc still manufactured. Cloth¬ 
ing was either made of skins or bark, or woven from mountain 
goat - or dog-hair. Nephrite was extensively used, and copper was 
beaten out into plaques having a ceremonial \’aluc. 

J’olitical orgiinization is riKirked by the import.iiu e of hereditary 
rank. The Haida and the Vancouver Island Salish have four 
clas.ses, chiefs, nobles, commoners and (formerly) slaves, each 
stratum being, in theory at least, erulogamous. These distinctions 
are less rigid in the central sub-area, where, however, great def¬ 
erence is shown to the man who i.s able to di.sjilay hi.s wealth by 
a lavish bestowal of goods to validate the assumption of inerog- 
atives. The strongly organized northern tribes ;irc‘ matrilineal, 
the southern are patrilinc;d; in the central region thi* inllueme 
ol the former has led to the introduclion of eerlain matrilineal 
institutions. Secret societies, employing masks and ingenious me¬ 
chanical devices, further complicate social life, d'here is a firm 
belief in supernatural beings, whom the Bella Coola have organ¬ 
ized into a pantheon, dcjminatod by a supreme deity. 

Bihi.iookajuiV. — Jhitidhook of the Amcricun Indian (Bullrlin ,^o, 
Hiirc.ni of American Ethnology, Washington, i()of)), gi\c‘s brief, 
.uillioritiitiye notes on the prim ipal tribes and rhic'f elements of 
ulllire, with excc'lleni hililiographv. C'hirk Wissler's 77 /e American 
Indian is the most comprehensive recent work on North Anieriiain 
anthropology. See also the pulilitations of tlie Antliropological Divi¬ 
sion. National Mn.seum of Canada, and articles in 'I'he American 
An!lir(if>()[(>(ii\t, 7 'he Journal of American Folk Lore, Le Journal dc 
la Socicle de\ Americanizes de Paris, and .-I//////C// Archiieoloe.ieal 
Reports for Ontario. (T. jy Me 1.) 

HISTORY 

Early Discovery.— About a.d. 1000 Leif Ericsson, a Norse¬ 
man led an expedition from Greenland to the shores probably of 
what is now C.'anada, but the first effective contact with hkiro- 
peans was not until the end of the 15th century. John Cabot 
(c/.v.), sailing from Bristol, reached the shores of Canada in 
iqoy. Soon after, fishermen from liurope liegan to go in con¬ 
siderable numbers to the Newfoundland hanks and to the coasts 
of the mainland of America. In 15,^4 a French expedition under 
ja(quc‘.s Cartier, a seaman of St. Malo. .sent out by l-'rancis I , 
entered the Gulf of St. Lawrence. In the following year Cartier 
•ailed up the river as far as the Lachine rapids, to the siol where 
Monfrc‘al now stands. During the next 00 yc'ars the fi.sheries 
and the fur track* received some attention, hut no colonization 
was effected. 

CANADA AS A FRENCH COLONY 

At the beginning of the 17th century we find the first great 
name in Canadian history. Samuel cle Champlain ((/.■;,.). who 
had sec'n service uru]c‘r Henry IV. of I'nincc, was em))loycd in 
the interests of successive fur-trading monopolies and sailed up 
the St. Lawrence in ifio.v In the next year he was on the Bay 
■f Fundy and h.icl a share in founding the first jicrmanent French 
colony in North America—that ot Fort Royal, now Annapolis, 
Nova Scotia. In i6cj8 he began the settlement which was named 
Ouehec. From ibo.H to his death in 1635 Champlain w'orked un¬ 
ceasingly to develop Canada as a Colony, to promote the fut 
trade, and to explore the int(‘rior. He passed southward from 
he St. Lawrence to the beautiful lake which still bears his name 
and also westward, up the St. Lawrence and the Ottawa, in the 
dim hope of reaching the shores of China. He reached Lake 
Huron and Lake Ontario, but not the great lakes stretching still 
farther west. 

^ The Chartered Companies.— The era was that of the Thirty 
Years’ War (1618-48), and during that great upheaval England 



HISTORY] CANADA 705 

was sometimes fighting France. Already, in 1613, in time of with no cessation of the old disputes. In 1672 Louis de Buade, 


peace, the English from Virginia had almost completely wiped 
out the French settlement at Port Royal, and when, in 1629, a 
small English fleet appeared at Quebec, Champlain was forced 
to surrender. But in 1632 Canada was restored to France by the 
treaty of St. Germain-cn-Laye. Just at this time was formed 
under the aegis of Cardinal Richelieu the “Company of New 
France” known popularly as “The Company of One Hundred 
Associates.” With 120 members it was granted the whole St. 
Lawrence valley and for 15 years from 1629 it was to have a 
complete monopoly of trade, while products from its territory 
were to enter France free of duty. In return, the company was 
to take to New P'rance 300 colonists a year; only French Catho¬ 
lics might go; and for each settlement the company was to pro- 
\'idc three priests. Until 1663 this company controlled New 
France. 

It was an era of missionary zeal in the Roman Catholic Church, 
and Canada became the favourite mission. The Society of Jesus 
was only one of several orders—Franciscans (Recollets), Sulpi- 
cians, Ursulines, etc.—who worked in New PTance. The Jesuits 
have attracted chief attention, not merely on account of their 
zeal and numbers, but also because of the tragic fate of some 
of tlieir missionaries in Canada. Among the Huron Indians, 
whose settlements bordered on the lake of that name, they se¬ 
cured a great influence. But there was relentless war between 
the Hurons and the Iroquois, occupying the southern shore of. 
Lake Ontario, and when in i64() the lro(iuois almost completely 
destroyed the Hurons, the Jesuit mi.s.sionaries fell victims to the 
conqui-rors’ rage. Some missionaries to the Iro(|uois themselves 
met with a similar fate. Commercial life also languished. The 
company planned by Richelieu was not a success. It did little 
to colonize New France, and in lOOo, after more than 30 years 
of its monopoly, there were not more than 2,000 P'rench in the 
whole country. In ]()03 the charter of the company was revoked. 
No longer was a trading company to discharge the duties of a 
sovereign. New Prance now became a royal province, with gover¬ 
nor, intendant, etc,, on the model of the provinces of France. 

]n 1604 a new “company of the West Indies” (Compa^nic 
(Ics hides Occidcntalcs) was organized to control P'rcnch trade 
and colonization not only in Canada but also in West Africa, 
South America, and the West Indies. At first it promised well. 
In 1665 some 2,000 emigrants were sent to Canada; the Euro¬ 
pean population was soon doubled, and Louis XIV. began to 
take a personal interest in the colony. But once more, in con¬ 
trast with English experience, the great trading company proveal 
a failure in French hands as a colonizing agent, and in 1674 
its charter was summarily revoked by Louis XIV. 

Exploration.—By 1650 two Frenchmen, Radisson and Groseil- 
lers, had penetrated beyond the great lakes to the prairies of the 
far WVst, and w(.'re probably the first Pairopeans to sec the upper 
Mississippi. By 1606 a French mission was established on the 
shores of Lake Superior, and in 1673 Joliet and Marquette, ex¬ 
plorers from Canada, reached and for .some distance descended 
the Mississippi. Five years later Cavelier de la Salle was making 
his way westward from Quebec to discover the true character 
of the great river and to perform the feat, jierilous in view of 
the probable hostility of the natives, of descending it to the sea. 
In 1682 he .accomplished his task, took possession of the valley 
of the Mississippi to the Gulf of Mexico in the name of Louis 
XIV, and called it Louisiana. 

There was keen rivalry between Church and State for domi¬ 
nance in this new empire. In 1659 there arrived at Quebec a 
young prelate of noble birth, Fran(;ois Xavier de Laval-Mont- 
morency, who had come to rule the Church in Canada. An as¬ 
cetic, who practised the whole cycle of mediaeval austerities, he 
was determined that Canada should be ruled by the Church, 
and he desired for New France a Puritanism as strict as that of 
New England. His special zeal was directed towards the welfare 
of the Indi.ans. He insisted that the traders should not supply 
them with brandy, declared he would excommunicate any one 
who did so and, for a time, triumphed. In 1663 he was actually 
invited to choose a governor after his own mind and did so, but 


Comte de Frontenac {q.v.), was named governor of New' France, 
and in him the Church found her match. After a bitter struggle, 
he was recalled in 1682; but Canada needed him. He knew how 
to control the ferocious lro(|uois, who had cut off France from 
access to Lake Ontario; to check them he had built a fort where 
now stands the city of Kingston. With Frontenac gone, these 
sav.agcs almost strangled the colony. On a stormy August night 
of i68q Iroquois burst in on the village of Lachine near Montreal, 
killed four or five score of its people, and carried off more than 
100 to be tortured to death at Iheir leisure. Then the strong 
man Frontenac W'as sent back to face the crisis. 

War with England.—It was a critical era. James II. had 
fallen in England, and William III. was organizing Europe against 
French aggression. France’s plan for a great cmi-)ir(; in America 
was now taking shape, and there, as in Europe, a deadly struggh* 
with England w'as inevitable. Frontenac planned attacks ui)on 
New England and encouraged a ruthless border warfare. The 
English retaliated. Sir William Phips sailed from Boston in i6qo, 
conquered Acadia, now Nova Scotia, and then hazarded the 
greater task of leading a fleet up the St. Lawrence against (Juebec. 
On Oct. 16, 1600, 34 I'mgli.sh ships, some of them only fishing 
craft, demanded the surrender of the town. When Frontenac 
answered defiantly, Phii)s attacked the place; but he w'as re[)ijlsed 
and in the end sailed away unsuccessful. 

Each side had now' l)c'gun to see that the vital point was con¬ 
trol of the interior, W'hich time W'as to prove the most extensive 
fertile area in the world. La Salle's expedition had aroused the 
Frcmch to the import.ince of the Mississijipi. and they boldly 
determined to occu]))' it, to close in from the rear on the English 
on the Atl.intic coast, seize their colonies, and even deport the 
colonists. 'Lhe plan was aud.icious, for the English in Arnc-rica 
outnumbered the French by 20 to one. But their colonies were 
democracies, di'-unitc-d bc-cause each was pursuing its own sjiecial 
interests, while the French were united uncler despotic leaclc'rsliip. 
Frontc.-nac attacked the' lrc)c|Uois mc-reilessly in iocXj. In the' next 
year the treaty of Ryswick was signed, and conciuesls w'ere rC' 
storc'cl In Uicj.S l-'rontenac died. 

The peace of Rysw'ick proved liut a truce. In Euroi)e, renewc-d 
war in 1702 saw the brilliant v'ietoric's of Marlborough, and in 
America France lost heaxily. Though the English, led by Sir 
Ilovenden Walker, failed in 7711 to lake' tJuc'bcH', the\’ auain 
sei/c'cl Nova Scotia; and when the treaty of Id recht was made' 
in 1713. I'rance admitted defeat in Ameiica by N'icdding to Biilain 
her claims to HucFon Bay, Newd’oundland, and Nova Scotia. 

The British Conquest of Canada.—I'rance still held the 
shores of the St. Law'rc'nce, and shc‘ retained, too, the island of 
Gaj»e Breton to command its mouth. Thi-rc* she- built siieedily 
thc‘ fortrcs.-i ol Louisburg and ]>reiiare(l once more to challenge 
liritish suprcanacy in America. With a sound instinct ihat lookcai 
to future greatnc'ss, Fr.ance still aimed, more and more, at the 
control of the interior of the continent. Tlu* clanger from the 
Irocpiois on Lake Ontario had long cut her off from the incest 
dirc-c ( access to the \\'c“sl, and from, the occupation of the Ohio 
valley leading to the Mississijrpi, but now, free from tlii.-. .".ivagc- 
scourge, she could go where she w'ould. In 1701 she' tounded 
Detroit, commanding the route from Lake Erie to Lake Huron. 
Her missionaries and leaders were alrcaady at Sault Ste. Marie 
commanding (he a])proach to Lake Superic.>r, and at Michili- 
mac kinac c ommanding (hat to Lake Michigan. 'rhe>’ penetrated 
to what is now the Canadian West, and it was a Frcmc h C.madian, 
La Verendrye, who jjressed on into the far West until, in j74v 
first recorded of white men. he came in sight of mountaiiis which 
barred the W’ay to the Pacific co.ist. I'rance .abo crowned La 
Salle’s work by founding, early in the iSth century. New Oric-ans 
at the mouth of the Mississippi. It w'as a tar cry fiurn Nc-w 
Orleans to Quebec. If I'rance could link them liy a chain of 
settlements and shut in the Engli.sh to their narrow strij7 of 
Atlantic seaboard there was good promi.-e that North America 
would be hers. 

The project was far-reaching, but I'ramc- could do little to 
make it effective. Louis XV. allowed her navy to decline and 
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her people showed little inclination for emigration to the colonies, 
In 1744, when the war of the Austrian Succession broke out, 
the New England colonies planned and in 1745 effected the 
capture of Louisburg the stronghold of France in Cape 

Breton Island, which menaced their commerce. But, to their dis¬ 
gust, when the peace of Aix-la-Chafjelle was made in 1748, this 
conquest was handed back to France. She continued her work of 
building a line of forts on the great lake.s—on the river Ni¬ 
agara, on I he Ohio, on the Missis.sippi; and the English colonic.s, 
with the enemy thus in their rear, grew ever more restive. In 
1753 Virginia warned the French on the Ohio that they were en¬ 
croaching on British territory. The next year, George Washing¬ 
ton, a young V^irginian officer, was sent to drive the French from 
their I'ort Duquesne on the Ohio river, where now stands Pitts¬ 
burgh, but was defeated, as was also the British general Braddock 
in 1755. fht: British took the stern step of deporting 

the Acadian French from Nova Scotia {see Nova Scotia: His¬ 
tory). In 1756 the Seven Years War began, France had no re¬ 
sources to cope with those of Britain in America, and the British 
command of the sea proved ch'cisive. On Sept. 13, 175Q, Wolfe 
won his great victory before Quebec, and a year later at Montreal 
the l-'rench army in ('anada surrendered. By the peace of Paris, 
1763, Canada was finally ceded to Great Britain. 

CANADA AS A BRITISH COLONY 

The American Revolution. —After the peace, Canada was 
governed under the authority of a royal proclamation until, in 
1774, flic Quebec Act was passed by the Imperial I^irliament. 
The western territory which France had claimed, extending as 
far as the Mississippi and south to the Ohio, was included with 
Canada in what was called the province of Quebec. This vast 
terrifory was to be governed despotically from Quebec; the 
Roman Catholic Church was given its old privileges in Canada; 
and the French civil law was established side by side with the 
English criminal law. The act linked the land-owning class in 
Canada and the Church by tics of self-interest to the British 
cause. The habitant, placed again under their authority, had 
less reason to be content. 

In 1775 began the American revolution. Its leaders tried to 
make the revolt continental, and invaded Canada, hoping that 
the French would join them. They took Montreal and besieged 
Quebec during the winter of 1775-76; but the prudent leader¬ 
ship of Sir Guy Carleton, afterwards Lord Dorchester, saved Que¬ 
bec and in 1776 the revolutionary army withdrew unsuccessful 
from Canada. Since that time any prospect of Canada's union 
to the United States has been very remote. 

The American revolution profoundly influenced the life of 
Canada. The country became the refuge of thousands of Ameri¬ 
can loyalists who would not de.scrt Great Britain. To Nova 
Scotia, to what arc now New Brunswick and Ontario {qq.v.) 
they fled in numbers not easily estimated, but probably reaching 
a,bout 40,000. This meant bitter hostility on the part of these 
colonists to the United States, which refused in any way to com¬ 
pensate the loyalists for their confiscated property. Great Britain 
did something; the loyalists received liberal grants of land and 
cash compensation amounting to nearly 114,000,000. 

Rebellion in Canada. —A prevailingly French type of gov¬ 
ernment was now no longer adequate in ('annda, and in 1701 the ; 
Constitutional Act was passed by the British jiarliament. separaf- ■ 
ing Canada at the Ottawa river into two parts, each with its own I 
government; Lower Canada, chiefly French, retaining the old 
sy.stem of laws, with representative institutions now added, and 
U[)pcr Canada, on the purely British model. (For Lower and 
Upper Canada, see also (^cicmoc and Ontario.) Each province 
had-special iirobicms; the French in Lower Canada aimed at 
.securing political power for their own race, while in Upper 
Canada there was no race problem, and the great struggle was 
for independence of official control and in all essential matters 
for government by the people. Before this i.ssiie matured war 
broke out between Great Bril.iin and the United States in 1812 
from lauses due chiefly to Napoleon's continental policy. The war 
seemed to finnish a renewed opportunity to annex Canada to 


the American union, and Canada became the chief theatre of 
conflict. The struggle was most vigorous on the Niagara frontier. 
But, in the end, the American invasion failed and the treaty 
made at Ghent in 1814 left the previous position unaltered. 

In 1837 a few French Canadians in Lower Canada, led by 
Louis Joseph Papineau {q.v.) took up arms with the wild idea 
of establishing a French republic on the St. Lawrence. In the 
same year William Lyon Mackenzie {q.v.) led a similar armed 
revolt in Upper Canada against the domination of the ruling 
officialdom, which was known locally as the “Family Compact.” 
In 1838 the Earl of Durham {q.v.) was sent to govern Canaria and 
report on the affairs of British North America. Clothed as he 
was with large powers, he undertook in the interests of leniency 
and reconciliation to banish, without trial, and so save from 
possible execution, some leaders of the rebellion in Lower 
Canada. I’or this reason he was censuri'd at home and he promptly 
resigned, after spending only five months in the country. But 
his Report, published in the following year, is a masterly survey 
of the situation and indiuled proposals that profoundly influenced 
the later history of Canada. lie recommended the union of the 
two Canadian provinces at once, the ultimate union of all British 
North America, and the granting to this large state of full self- 
government. The h'rcnch clement he thought a menace to 
Canada’s future, and he desired all the provinces to unite so 
that the British element should be dominant. 

The Union of Upper and Lower Canada. —To carry out 
Lord Durham’s policy the British Government passed in 1840 
an Act ot Union joining Upper and Lower Canada, and sent 
as governor Charles Poulctt-Thompson, who was made Baron 
Sydenham of Kent and Toronto. In the single Parliament each 
province was equally represented. By thi.s time there were over a 
million people in Canada, and the country was becoming im¬ 
portant. Lord Sydenham died in 1841, before his work was com¬ 
pleted, and he left Canada still in a-troubled condition. The 
h'rench were suspicious of the union, aimed avowedly at checking 
(heir influence, and the complete self-government for which the 
“reformers” in English-speaking Canada had clamoured was not 
yet conceded by the colonial office. But rapidly it became obvi¬ 
ous that the provinces united had become* too important to be 
held in leading strings. The issue was finally settled in 1840 
and Canada's right to control her own affairs was fully recognized 
when the earl of Elgin was governor. The Canadian legislature, 
sitting at Montreal, passed by a large majority the Rebellion 
Losses Bill, compensating citizens, some of them French, in 
Lower Canada, for losses incurred at the hands of the loyal party 
during the rebellion a decade earlier, and the cry was easily 
raised by the Conservative minority that this was to vote reward 
for rebellion. They appealed to London for intervention. The 
mob in Montreal burned the parliament buildings and stoned 
Lord Elgin himself because he gave the royal assent to the bill. 
He did so in the face of this fierce opposition, on the ground 
(hat, in Canadian domestic affairs, the Canadian parliament must 
be supreme. 

The union of the two provinces did not work well. Each was 
jealous of the other and deadlocks frequently occurred. Com¬ 
mercially, after 1849, Canada w.is prosperous. In 1854 Lord 
Elgin negotiated a reciprocity treaty with the United States which 
gave Canadian natural jiroducts free entrance to the American 
market. The outbreak of the Civil War in the United Slates 
n i8()i increased the demand for such products, and Canada 
enjoyed an extensive trade with her neighbour. Bui. owing 
largely to the unfriendly attitude of Great Britain to the northern 
ide during the war, the United States cancelled the treaty, when 
its first term of ten years ended in 1805, and it has never been 
renewed. 

The union of the two provinces, however, did not give political 
stability. The French and English were sufficiently equal in 
strength to make the task of government well nigh impossible. 
In 1864 c.nmc the opportunity for change, when New Brunswick. 
Nova Scotia, and Prince Edward Island were considering a fcdeml 
union. Canada suggested a wider plan to include herself, and 
in Oct. 1864 a conference was held at Quebec. The conference 
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outlined a plan of federation which subsequently, with slight 
modifications, passed the imperial parliament as “The British 
North America Act.” 

CANADA AS A FEDERAL STATE 

Canada was the first federal union in the British Empire and 
it came into being on July i, 1867, a date ever since observed 
us a public holiday. The union sprang from necessity; Upper and 
Lower Canada, united in one legislature but divided on racial 
lines, English and French, had reached deadlock in government. 
Nov'a Scotia and New Brunswick, far away by the sea, had no 
connection by rail with the rest of British North America. Prince 
Edward Island and Newfoundland were stagnant in isolation. 
Stretching across the prairie and across the mountains to the 
Pacific were other vast areas under the British crown. Side by 
side with them and reaching from oceart to ocean was the United 
States, the North flushed with recent victory in the civil war, 
and irritated with Great Britain because of incidents in the war. 
A new era was opening with the building of railways and the 
flow of population into the American West. With such a nation 
at their doors, union among the British provinces offered the 
sole hojie of successful growth. Yet only four jirovinces entered 
the union at first; Ujiper Canada, as Ontario, Lower Canada, as 
Quebec, and Nova Scotia and New Brunswick. Newfoundland 
still remains outside; and Prince Edward Island did not join 
until i<S73. 

The West had no part in the original negotiations, but such was 
the pressman of conditions that, by i860, terms had been made 
with the Iludson's Bay Company {q.v.) to bring in its great 
territory of Rupert’s Land, stretching westward to the Rocky 
mountains, and in 1871 British Columbia, the vast province on 
the Pacific, joined Canada. To cornjflefe Canada’s ownership of 
the whole north of the continent, the British Government in 1878 
conveyed to Canada all of British North America, except New¬ 
foundland. The 'S'ukon and other regions of the far north still, 
as territories, lie outside of the organised jirovinces. 

The leader in these great movements was Mr. (Sir) John 
Alexander Macdonald (q.v.). who had remarkable political genius 
and was an astute manager of men. Born in Scotland, he had 
gone when still a boy to Canada with his family and, almost 
entirely self-educated, had practised law in the city of Kingston, 
Ontario. He had taken an active part in the politics of United 
Canada on the C’onservative side and become leader. Canada 
East and Canada Wc-st were, however, still so divided that there 
was a separate leader for each division, and Macdonald had 
had a.s his French colleague a man of great energy, Mr. (Sir) 
Georges Etienne Cartier (q.v.). With the formation of the Do¬ 
minion, this dualism ended and Macdonald was the single leader 
of his party. The union had been supported by the Liberals 
under George Brown and the first federal cabinet was a coalition, 
with Macdonald as Prime Minister. But party divi.sions were 
acute in Canada, Brown and other Liberals soon withdrew, and 
an election in 1808 confirmed the Conservatives in office. The 
election showed that while the two provinces of the older Canada 
had not been asked to jjronounce upon the unii)n, they approved 
of it. Strong dissent came, however, from Nova Scotia. Assent 
to the union had been carried in its legislature by the strong 
leadership of the Prime Minister, Dr. (Sir) Charles Tupper 
ig.v.). He had been opposed by his rival Joseph Howe (q.v.), 
and when, in 186S, the electors of Nova Scotia had their first 
op])ortunity to pronounce U])on the project, Tupper alone was 
elected as a supporter and the other 18 members were pledged 
to its repeal. The legislature passed an almost unanimous ap¬ 
peal to the Queen to aid withdrawal, and sent How'e to England 
to press it. There he could not secure official support and, in the 
enil, after securing for the Province some financial concessions, 
he accepted the inevitable and took office under Macdonald. The 
sequel was that, in the election of 1872, only one member from 
Nova Scotia was elected to support repeal. 

Relations with Great Britain. —A cardinal feature of Sir 
John Macdonald’s opinions was devotion to the political tie with 
Great Britain. At the conference at Quebec, in 1864, when the 


terms of union had been formulated, the leaders agreed that the 
federation should be called “The Kingdom of Canada.” This was 
an anticipation of the day when Canada should claim political 
equality with (jlreat Britain. At the time there was friction with 
the United States and the foreign office had the rather fanciful 
fear that to set up a kingdom on the borders of the republic 
would cause offence. Under this pressure, Macdonald and his 
colleagues had to agree that Canada should be called not a king¬ 
dom, but a dominion. A little later Macdonald’.s ardent iniperial- 
i.sm had to endure another rebuff. The American government 
claimed from Great Britain compensation for the losses caused 
to American shipping by the southern privateer Alabama, which 
had been fitted out in a British port. On the other hand, Canada 
claimed compensation from the United States for raids across 
the Canadian frontier by Fenians who, after the close of the war, 
had cau.scd great e.\pense and some loss of life in (fi\nada. There 
was also a dispute about the boundary of British Columbia and 
the ownership of the island of San Juan. Canada also claimed 
compensation from the United States for fishing rights conceded 
to Americans. Macdonald w'as appointed a meml)cr of the Brit¬ 
ish commission w'hich met an American commission at Washing¬ 
ton in Feb. 1871, and resulted in the treaty of Washington. He 
tound that the Alabama question dwarfed all others in the minds 
of his fellow commissioners from England and that the claims of 
Canada secured slight consideration. I'he San Juan question was 
referred for arbitration to the German em:peror, who dei ided in 
favour of the United States, and Canada secured no compen.sation 
lor the I'enian raids. A Irshery commission created by the treaty 
sat, however, at Halifax and awartled to Canada $5,500,000 for 
the excess value of its fisheries, over the value to Canada, of 
American fisheries for a period of 12 years. The Comrni.^sion 
marked a new stage in imperial relations, since for the first time 
it included a Canadian leader in negotiations with a foreign 
government. Macdonald’.s prestige secured the support of the 
Canadian ixarliament, which ratified the treaty as it aftected 
Ckmada, l)ut an election was near and he feared the cry that he 
had sacrificed the intere.sts of Canada. 

The First Riel Rebellion. —The? remarkable achievement of 
the raju'd extension of Canada across the continent to thr I'acific 
led to |)roblems which dorninaied jaflitics for the next jo years. 
Rupert's Land had been owned and ruletl by the Hudson's Bay 
com[)any ever since the grant made by Charles 11 .; but in i86() 
tlie company was willing that Canada should take over the 
country on condition of paying a nominal price of X^oo.ooo, of 
securing to the company of the fertile lands as ihev were 
surveyed, and of the full ownership of about 45,oooac. abcjut its 
I^o.sts. The f)r()l)lem of government remained. 'I'he great west¬ 
ern section, which now forms the provinces of Saskatchewan 
and Alberta, had \'ery few inhabitants exec-pt the native trilces 
and was destined to remain under fcc^leral tutelage lor sonu' 55 
years still; but in the ea.stern .section, the prc'sent Maniloba 
(q.v.). wi're some 10,000 settlers who desired local sell-goxcrn- 
ment on the lines of the older provinces. There were two ele¬ 
ments in the po])ulation. Fort Garry, the present W iniiipc-g, 
on the left bank of the Red river, was (he centre of the Jaiglish- 
sy>caking f)opulation, chiefly Protestant and of Scottish clcoicnt, 
while St. Boniface on the right bank was the cenire tor the 
I'rench-speaking and Roman Catholic clement. During more- than 
a century French fur traders had been in the countr>', ihey had 
intermarried w'ith native women, and a rate, known as IMciis or 
half-lcreeds, had grown up which far outnumbereej ilie Isnglish 
in the country. 

The Government at Ottawa had not yet learned how to rule a 
new empire and took few precautions to soothe- inevitable sus¬ 
picion. The Metis wanted guarantees a.s to their Irene,h lan¬ 
guage and their religion; and above all secure titles to their farms. 
Few of the Metis had deeds, and when in the summer ot 1800 
agents from the East were entering the country and making sur¬ 
veys, suspicion entered the minds of these remote and ignorant 
peojfle that their rights would not be re.specli-d. A wise leader 
might have secured needed guarantees, but unlortunately there 
now came to the front one Louis Rid (q.v.), a little better 
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oducatcd than his fellows, but a man of violent passions and unbal¬ 
anced judi^meuL. While the English-speaking settlers held aloof. 
Riel seized Fort (iarry and set up a provisional government with 
himself as president. Canada was to take over thc'region on Dec, 
1, but when the new governor, Mr. William MatDougall, 

arrived at the frontier by way of the United States, he was not 
allowed to enter the country. The, government at Ottawa then 
sent to I'ort Ciarry Donald Alexander Smith (Lord Sirathcomi 
(].v.). lie vvas not familiar with the West, hut he was i)rominent 
in the affairs of the Hudson’s bay company, and much W'as hoped 
from his .Scottish prudence and tad. Riel, howevmr, imprisoned 
him and other English-speaking leaders and seized the proi)erty 
of the company. His worst act was the summary trial and brutal 
execution of Thomas ScoU, a young man from Ontario, who had 
used deliant words. Riel was undoubtedly partly insane, but he 
w.'is in pos.session, and the only way to di.slodge him was to .send 
from the East a milit.iry exi)edition. It was placed under Col 
(iarnet (afterwards Lord) Wolselcy. There was no railway from 
Canada to the West, a military force could not pa.ss through the 
United States, and Wol.seley had to take his men across hundreds 
of miles of wilderne.ss from Lake .Superior to Fort Garry. He 
reached the fort in Aug. 1S70, to find that Riel had fled. In such 
stormy conditions it was that Manitoba came into being as a self- 
govt;rning province. 

The Transcontinental Railway.— In Canada, as in the 
United States, a vast territory makes railways and tariffs the 
leading interest in politics. In 1872 Macdonald had to confront 
the realities of building a r.iilway to the Faciftc Ocean. Belwcrn 
Ottawa and Winniix'g were ()Oo miles of wilderne.ss. with rivcTs 
and sw.'f/nps to c ross. Then came* 1,000 miles of jrrairic and after 
that 500 miles of rugged mount;iins, across which as yet no suit¬ 
able i)ass was known. How best to build it—by government or by 
a priv.ate comj)any? Canada clecidi‘cl for a private company. 
Whi'u the second federal election came in 1872, two groups of 
hnancial interests, one in Montreal and one in Toronto, were 
bidding for the contract which would carry with it heavy subsidies 
from the government. Sir George Etienne Cartier had lost sup- 
porl in (Quebec bec.iuse of the r.icial issue in Manitoba. French 
Canada is .always peculiarly sensitive to any unfairness to the 
hrench. In Ontario there had l)een great outcry at Riel’s execu¬ 
tion of Scott, an Or.angeman, and the legislature had offered a 
Large rew.ard for Riel’s apjarehension, while* in Quebec it was 
held that the French settlers in Manitob.i had had genuine griev¬ 
ances. voiced by Riel, and (h.at a general amnesty should be grant¬ 
ed to those who tcjok up arms. Macdonald feared this agita¬ 
tion and ('.artier waas in fac t defeated in (Quebec because he was a 
member of the government W'hich refused amnesty. Mor(?()ver, 
elections in (he new vast (''anada were costly and Macdonald 
needed mone\' for eh'ction expenses. He won the election but he 
had to face an acute c risis when he met the new Parliament. 

J he charge wais then made and proved that during the election 
Macdonald had rc'ceived from Sir llugh Allan (c/.i'.), the head of 
the Montreal company which wished to build the Pacific railway, 
some $300,000 for election expenses, and the inference was that 
a corrupt bargain had been made with Allan to build the railway. 
The c'h.'irge created a sensation. Parliament appointed a commis¬ 
sion to investigate and the Go\ernor-General, Lord Dufferin 
(f/.v.), took up so stern a position (hat he was prcparcal to adopt 
the dangerous course of dismissing the ministry. In Oct. 1S73, 
when ,the commis.sion's report accpiilted Macdonald of person.d 
corruption but established the receijjt of the* large sum for elec¬ 
tion expc'iues, he resigned, and a Liberal ministry came into office 
with Iflr. Alexandc'r Mackenzie* at its head. In the election which 1 
followed the new government was sustained by a large majority. ' 
The Protectionist “National Policy.”—Hu* defeat of Mac- ■ 
donald left in the air the building of the line to the Pacifu'; yet 
it was chietly on this condition that British Columbia had entered 
(he union. Mr. Mackenzie’s government held that to complete 
the line within the agreed ten year.s was impossible. This caused 
in British Columbia angry charges of breach of faith and an agi¬ 
tation for withdrawal from the federation. Mr. Mackenzie : 
pleaded for patience, Lord Dufferin himself went to British Co- j 


lumbia, but even his buoyant tact, which had a tint of blarney, 
did not soothe the discontent. Meanwhile, the Liberal govern¬ 
ment was proceeding with the railway as a government line. 

It was the problem of tariffs which in the end solved the rail¬ 
way issue and brought Macdonald back to power. Can.ida’s 
jiosition is made difficult by her having only one neighbour, the 
United States, with a population about 12 times as great and 
with highly developed industries. The Liberal government had 
to face a period of acute depression and annual deficits. There 
W'as an alarming exodus of population to the United States and, 
to give opportunity at home, Macdonald now became the spokes¬ 
man of a policy of protection for Canadian industries—a National 
Policy as he named it. Mr. Mackenzie’s government adhered to 
a tariff for revenue only. He tried, but failed, to make a bargain 
with the United States to open the American market to Canada’s 
natural products, a revival of the reciprocity treaty which the 
luiited States had ended at the close of the Civil War. The re¬ 
sult was that, w'hen an election came in 1878, Canada accepted 
by a large majority the national policy, Macdonald again liecame 
prime minister, and remained in office until his death in 1891. 

The Canadian Pacific Railway.— In 1879, minister 

of iinance. Sir Leonard Tilley, introduced and carried a bill to 
protect Canadian industries which has been only slightly modi¬ 
fied since that time. The immediate result was disappointing. 
New industries siirang up but Canada had a small home market 
and almost no export market. Yet with unbounded courage the 
government faced the great task of linking the Pacific and tin* 
Atlantic by a railway. The Canadian Pacific railway company 
was formed with heaclcjuarters at Montreal. At its head was Mr. 
(ieorge Stephen (Lord Mountstephen), and its active mana- 
g('r w.is a man of boundless energy and n*source, Sir William 
van Horne. The building of the line was pressed on, and on Nov. 
7, 1885, at a little mountain station in British (Ydumbia, Mr. D. 
A. Smith (Lord Strathcona) drove the last spike needed to link 
the East and the West by a railway. Twenty-five million ac. of 
land in the west and $25,000,000 formed the. subsidy of Canada 
to (he project, hut, even with this support, there were (irnt's when 
it barely escaped bankruptcy. Its affairs were managed w'ith 
fine insight and integrity and it has become one of the world’s 
greatest organizations and much more than a railway. With its 
millions of acres of land, it has played a great part in colonizing 
the West and it has become, besides, a great shipping organization 
with a fleet of steamshijis on the great lakes, the Pacific, and the 
Atlantic, girdling (he world. 

The Second Riel Rebellion.— Experience quickly showed 
that the pushing of a railway into a region inhabited by native 
tribes and a few scattered settlers aroused suspicion. For the 
natives, the railway meant the ultimate disappearance of the 
herds of buffalo(*s on which (hey relied for food. In the valley 
of the Saskatchewan were many half-breed settlers, some of them 
refugees from Manitoba after the rebellion of 1809, and they 
now had fears for the security of the titles to their lands. Louis 
Riel was still alive, and these ignorant people begged him to come 
rom his refuge in the United Stales to lead them in their difficul¬ 
ties. As in 1860, the government at Ottawa failed to realize the 
gravity of the situation. There was danger of a rising of the 
Indian tribes. Blackfeet and Crees still waged war on each other 
and measured victory by the number of scalps taken, and they 
were demoralized and made rcckle.ss by (he illicit sale of w'hisky, 
which caused brutal outrages. Speculators in land were (locking 
into the country and caused dismay to its peojile. The West was, 
in truth, a wild rciiion. like that across the border in the United 
States. To preserve order, the federal gox'ernment had created in 
873 a mobile force known as the North-west Mounted Police, 
which saved Canada from the lawlessness of the mining camps 
in the United States. But, none the less, a crisis came in 1885. 

By this time. Riel’s mind had become so unbalanced that 
he proclaimed him.sclf the prophet of a new religion and. in the 
spring of 1885, he set up a provisional government on (he Sas¬ 
katchewan which denied the authority of Canada, and announced 
leparation from the Roman Catholic Church. On March 24 half- 
breeds attacked, near Prince Albert, a party of mounted police 
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unik'r Major Crozicr and killed 14 of his men and wounded 25. 
Riel appealed to the Indian tribes to join him and drive out the 
whites, and there was danger of extensive massacres of scattered 
loyal settlers in the region. 

Thus it happened that Canada had the task of suppressing a 
second rebellion. It was difficult, for the railway from Lake 
Superior to Winnipeg was not yet completed, and the troops had 
to march in bitter winter weather over the uncompleted sections 
of the line. The rebel force was led with skill by Gabriel Dumont, 
but when the Canadians, under an Imperial officer, General Mid¬ 
dleton, reached the Saskatchewan, they carried the rebel en¬ 
trenchments at Batoclic. By INIay, Riel was a prisoner and, soon 
after, Dumont was a refugee in the United States. The rising 
had cost Canada about 200 lives. Riel was ])ut on trial at Regina, 
the capital of the north-west territories, and there, late in 1885, 
he was hanged. Eight Indians w'ere also hanged in the presence 
of many natives, and this ended their fantastic ambition to drive 
the whites from the West. The execution of Riid had far-re;i.ch- 
ing consequences. In Quebec, the. plea urged in 1870 was repeated 
that the rebels had real grievances and that, moreover, .since Riel 
was really insane his execution was unwarranted and due to the 
animosity of the English towards the French. The Quel.»ec Con- 
serx atives were dividt'd by rivalries, and in a few years the Liberal 
Tarty In'canie and remairu‘d dominant in Quebec. 

Sir Wilfrid Laurier. —After the retirement of Mr. Mac¬ 
kenzie from the leadership, Mr. Edward Blake {(/.v.) had been 
chief of the Liberal party. His defeat in the two elections of 
1882 and 1887 led to his retirement and he was succeeded by Mr. 
(.Sir) Wilfrid LauiF.T, who remained the Liberal chief for 32 
years until his death in i()iO. Like Macdonald, Laurier W'as a 
man of striking personality. His ancestors had livcal for many 
generations in French Canada; his family was poor; and he had 
been reared in a French Canadian village with only the advan¬ 
tages of a small college conducted by priests and a course in law 
at McGill university. Yet he had the courtly bearing of a grand 
seigneur, and his stately dignity lu'ver failed. He was called to a 
difficult ])osition, for it seemed doubtful whether a French leader 
could unite both the English and the ITench elements in the 
Liberal party. It was not long, however, before it was clear that 
he had political taC and skill to rival that of Macdonald. 

Laurier’s lirst election came in ]8or. The times w-erc bad and 
the Liberals hoped for improvement in closer trade; relations with 
the United States. Their policy called for unrestricted reciprocity 
in trade and this gave Macdonald the chance to urge that such a 
step would lead to i.Hditical union. He was old, he realized that 
this was likely to be his last election, and he won it largely by the 
rallying cry for the link with Britain: “a British subject I was 
born; a British .subject I will die.” The effort wore him out and 
he died early in the summer of 1.S01. Sir John Abbott, a Montre¬ 
al lawyer, succeeded him, and in 1802, Sir John Thompson, a 
Nova Scotian, showed .skill and capacity as prime minister. He 
died sudderdy in 1804 followed, wholly on grounds of 

seniority, by an Ontario (Jraiigeman, Sir Macktmzie Bowell. d’he 
party, (loundering with divided counsels and no strong head, at 
last turned, in 1806, to Sir Charles Tujipt'r. He had been absent 
from Canada as High Commissicjner in London and he returned 
to lead a disorganized party corrupted, as all parties tend to be 
corrupted, by a long tenure of office. 

Again the West brought a storm in Canadian politics. Mani¬ 
toba had had sectarian schools but the Liberal government of 
1800 held that this division weakened education, and it unified 
the schools in a non-sectarian system. From the first, the Roman 
Catholic element had feartal a policy which should remove the 
teaching of their beliefs in schools supported by the .state, and 
to protect them a provision had been included in the constitution 
of Manitoba that the federal government might override jiro- 
vincial action which should abolish such a right. Education in 
Canada was administered by the provinces. Laurier thought that 
an injustice had been done. No word of his, he said, should em¬ 
bitter the struggle, but he pointed out that, w'hilc the federal 
government might by legislation direct the correction of the 
grievance, it had no power to intervene in the administration of 


education in Manitoba. To give orders which it had no means of 
enforcing would prove futile. Conciliation would do more than 
a merely legal demand. This he promised if placed in office, and 
meanwhile “Hands off Manitc^ba.” 

Tupper was in a difficult position. Many of his supporters 
were Orangemen and he was yielding to insistent demands of 
Roman Catholic bi.shops to coerce an unwilling inovince. He in¬ 
troduced what was called a Remedial Bill but the term of parlia¬ 
ment expired before he could force it through, and in the election 
which followed he was defeated. 

Thus it was that in i8g6, after 18 years of Conservative rule, 
the Liberals came into power. Governments endure in Canada 
and Laurier remained prime minister for 15 years until 1011. It 
was one of the ironies of politics that Manitoba had voted for 
its own coercion, while Quebec, in which the people were sup¬ 
posed to be amenable to episcopal direction, supported Laurier 
by a large majority. Some episcopal extremists sent an appeal to 
Rome urging the excommunication of the Catholic leader who 
had defied the bishops, and this policy w^as reported to be under 
serious consideration by the entourage of Pope Leo XIII. A 
personal envoy went unofficially from Laurier to put the case be¬ 
fore the Tope, with the result that Cardinal Merry Del Val was 
lent to Canada and made a report which amounted to a rebuke to 
the bishoiis for undue interference in politics. The l.iberal gov¬ 
ernment of Manitoba made some conce.ssions to a Liberal gov¬ 
ernment in Ottawa, but the separate schools were not restored. 

Imperial Preference. —The new government faced its tasks 
with energy. The problem of the tariff was urgent, for the 
Liberals Ji.u! preached the doctrines of Free Trade. Tiny had, 
however, to faie the condition that many industries had grown 
up under Protection and that to ojien (he door to the more high¬ 
ly developial manufactures of the United States would involve 
disa.ster. The year 1807 was the both of the reign of (Jueen \’ic- 
toria, and Laurier met his difficulties with a brilliant stroke. 
Though he made liut .slight changes in the tariff, he used the oc¬ 
casion of the jubilee to give to Great Britain a reduction of 
25U-. loter increased to 33 .\S'<' of the tariff. He visited England 
for the first time in that year and was a conspicuous ligure 
in the (idebrations. His policy of Preference proved tMiduring 
and remains in force. 

The great need of Canada was to people the erniily spaces of 
the West. In the cabinet was the very capable nuni^ter of 1 he 
interior, Mr. Clifford Sifton, a former prime minisli'r of Mani¬ 
toba, who understood the jiroldems of th(‘ West. Siltoii sit on 
foot a movc'ment W'hich carried settlers to Canada on a scale so 
great, in relation to the total po[)ula(ion of the country, that it 
had not been equalled even by the United States. Me ilrew them 
from Great Britain, from continental Eiiro])e. and, to gcniT.d 
surprise, in large numbers from the United States where free 
grants of laml were no longer available. 

The result was that, within ten years after the Li item I govern- 
ment tt»ok oftice, the po{)ulation of the prairie country h.id so 
increased that it was necessary to set U)) two new j»ro\in(es, 
Saskatchewan and Alberta, with self-government on the line.s of 
the other seven provinces. "I'his was done in looq, not without 
friction, for again the demand was made for the right to separate 
schools, supjiorted by the state, in which should be taught the 
Roman Catholic faith. Minor compromise eased the friction and 
Regina and Edmonton, so recently little more than trading jin^ts, 
soon had impressive parliament buildings as cain'lal> re^]»ca tively 
of Saskatchew'an and Alberta. The political framework of Can¬ 
ada from the Atlantic to the Pueific was thus comjjlcted. 

French Canadian Nationalism. —The ]joIi!its of Canada 
are always haunted by racial i.ssues. When Canada was still a 
French colony a cleavage grew between the old and the new 
France which bred in the Canadians a sense, of .^ejiaration from 
Fairope and endured under British rule. One result was an un¬ 
willingness to share in any conthets not directly aitec ting t'anada. 
Though politically British, they did not share in the unity of sen¬ 
timent which leads Britons in all parts of the world to stand by 
each other in time of danger. When the South .African War broke 
out in i8c; 9, outside of Quebec, public sentiment was so strong 
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for aiding CIrcal Rritain that Canadian contingents were recruited 
and sent to South Africa, where they made a creditable record. 
■They were paid, however, by Clreat Britain, not by Canada. 
Laurier s thief ()olitical strength was in tjuebec and he realized 
the danger there to his prestige of this .share in imperial wars. 
I-’ollowing on this war came the rapirl approach of conditions in 
Europe whit h were to result in the World W'ar. Ctinada was not 
etjuipped for war. She had no fleet, and a considerable section of 
pufdic o[)inion was demanding that she shoultl take some share in 
the naval detente t)f the Ejnj)ire. Laurier knew' that in Q)ueb<‘c 
any move in this direction would arouse antagonism. Henri 
Bourassa (q.v.), grandson of f'.i[)ineau, the rebel of be¬ 

came the able and eloquent exj)onerit of opposition to taking any 
share in imperial wars. Yet the pressure of other opinion was 
RUt h that, in iqto, Laurier was forced to accpiire two men-of-war 
as training .ships, and in the next year to found a small naval 
college at Halifax and thus make the beginnings of a Canadian 
navy. 

In icpi came an election which resulted in Laurier’s defeat. 
In Quebec, his sur)port had cooled, owing to Bourassa’s attacks 
on his imperialism. What broke his power was, however, quite 
another (jueslion. Canada had long sought reciprocity in trade 
with the United States and. (sirly in igii, an agreement was 
rc'ached at Washington for a wide* measure of free trade between 
the two countries. The farmers of the West welcomed the pro¬ 
posal joyously; it w'ould give them wide markers and cheaper agri¬ 
cultural implements. But the industries were naturally alarmed 
at any intrusion on a protected held; the railways feared di¬ 
version of trafiic from the long lines rimning east and west to 
shorter routes by way of the United St.ales; and banking inter¬ 
ests were alarmed lest cIosct relations should lead to the financial 
dominance of New \’ork. These considerations were reinforced 
by the strong British scailiment in Canada, which resemted the 
giving to the United States of advantages in trade. su]n‘rior to 
those of (Ireat Britain. Laurier dissolved parliament with confi¬ 
dence, but he was defeated anil the ('onservative leader Mr. (Sir) 
Robert Borden (q.v.) became in ign prime minister of Canada. 

Relations with the United States. —During Lauricr’s term 
of ohice, relations with both Great Britain and the United States 
had become more cle.irly defined. In succe.ssive imperial confer¬ 
ences he refused to accept for Canada any direct responsiliility 
for other than Canadian affairs, a policy in which his opinions 
ran counter to those of the British colonial secretary, Mr. Cham- 
bc rlain. Canada, Laurier always said, would do her duty in any 
emc'rgency but he* would not give pledges in advance. C’anada 
was moving towards control of her own foreign affairs and thc're 
was a certain uneasiness at Britain’s conduct of Canada’s rela¬ 
tions with the Unitc-d Stales. The Conservative government of 
Sir John Thompson had secured by arbitration the rejection of 
a cl.aim by thc‘ United States to jurisdiction over Bering Sc'a in 
order to protect American inlercst.s in (he seal fisheries of the 
Bribybiff Islands. A more dilficult case arose, however, in icjo^ 
in .connection with the boundary between Canada and Alaska. 
A decision favourable (o the United States was reached by the 
vote of Uoial Alverslone with three American commissioners 
against his two Canadian colleagues, though he had previously 
readied an agreement with them and signed a common verdict. 
Later revelations showed that his change of view had been de¬ 
termined by a sharp menace from the American president, Mr 
Roosevelt, that he would dictate a settlement if the commission 
should fail to agree. 

A hapiiier phase of relations with (he Llnifed States came in 
lOtT in the establishment of an international joint commission 
with three commissioners named by the United Stales and three 
by Canada to continue in permanence and to which should be 
referred questions relating to the use of boundary waters. These 
include such dilTicull questions as the building of dams and the 
generation of electrical power on boundary rivers; and it was 
further provided that, by agreement of the two governments, the 
commission might exercise comprehensive powers in determining 
rights, obligations and interests in the relations of one country 
to the other or of their respective inhabitants. In its task of 


settling difficulties peaceably the treaty ranks with the important 
Rush-Bagot convention of 1818 which brought about disarm¬ 
ament on the Great Lakes and, indeed, on the whole boundary line. 

The Naval Question. —The new Conservative government 
was confronted at once by the danger of war in Europe. In 
1012 Sir Robert Borden visited England for a conference with 
the British authorities, who convinced him that, in view of Ger¬ 
many’s preparations, there was an emergency in naval affairs. 
In consequence, in Dec. jot 2, the prime minister submitted to 
I’arliamcnt a proposal to build three warships at a cost not ex¬ 
ceeding £7,000,000, to be placed at the disposal of the King for 
naval defence. The plan of a Canadian navy was not abandoned, 
but was postponed in view of urgency. The proposal was hotly 
debated. Even the mild naval yiolicy of Sir Wilfrid Laurier had 
aroused the nationalist group in ()uebec which scented imperial¬ 
ism. The session of 1Q13 saw determined obstruction which led 
to the adoption of the closure in debate, already found necessary 
in England. The llou.se of Commons, by loi votes to 68. sup¬ 
ported the naval bill which, however, failed to pass in the Liberal 
Senate. Thus on the eve of the World War Canada was giving 
almost no aid in naval defense. M. W.) 

WORLD WAR I AND AFTER 

The British declaration of war on (iermany on Aug. 4, Hj 14, 
automatically involved Canada. The technical point of the degree 
of Canada's participation was not raised, fur Canadians generally 
believed the war to be just, and supported its prosecution with 
complete unanimity. 'I'his was further indicated by the number 
of men who enlisted in the Canadian Exiiedilionary force. In 
all, over Ooo.ooo men saw service, of whom more than 425,000 
went overseas. This was exclusive of the men who joined the 
royal air force, or other branches of the British service. Canadian 
naval contributions were small, although i)a(rols were maintained 
in vital ea.st and west coast areas. The Canadian army saw- service 
(hietly in northern France, taking part in the second battle of 
Ypres (1915), the Somme (iQit)), the storming of Vimy Ridge 
(1917) and the breaking of the ilindenburg Line (1918). I’rom 
1917 onwards, the four Canadian divisions m f ranee were under 
the command of Sir Arthur Currie. 

The other great contribution to the Allied cause was in muni¬ 
tion and food production. At the outbreak of war, Canada had 
only one small-arnis factory at Quebec. Before the end of the 
war. Canada was producing a considerable part of the munitions 
used on the western front. Shipbuilding was likewise undertaken 
in order to offset the depredations of the submarine. Demands 
for Canadian food jiroducls. especially wheat and beef increased 
as tlu* W'ar jirogressed; ihc' exiioii of beef rising from $6,000,000 
in I9t3 to $85,000,000 in 1918. Wheat e.xiiort played an impor¬ 
tant jiart In Canadian war finance. 

The prosecution of the w.ar jilaied an increasing burden on the 
Canadian jK‘o|)le. The cost of living greatly advanced, and with 
it taxation. In spite of such novelties as an income lax, and an 
excess i)rofils tax, the government was compelled to borrow 
heavily. Most of its borrowings were domestic in origin, in the 
form of “Vic tory bonds,” or, more popularly priced, thrift and 
war saving stamiis. All (he Joans were much oversubscribed; the 
1917 loan which called for $150,000,000, yielding $250,000,000. 
By 1916 difficulty was m<‘t in finding men for the armed services, 
in comix-tition with wartime industry and agriculture. The fol¬ 
lowing year, a Compulsory Military StTC'iec act was passed, and 
a coalition, or union government formed. The act met w'ith con¬ 
siderable opjjosition from labour and farmers, and in operation 
was largely ineffc'Ctivc-. 

The re-c‘slablishmcnl of the Canadian cx-scrviccman had many 
raniiheat ions. A .'special government department was organized 
under Sir James Lougheed which sought to find em.ployment or 
vocational training for those who desired them, or which supplied 
medical and hospital care for the disabled. Pensions were pro¬ 
vided for w'ounded men and for the widows and dependents of 
those who had been killed. An interesting effort was made to 
place returned men on farms, the government providing free land 
and loans at low interest to the soldier settlers. The Great War 
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Veterans association, and kindred organizations, also bore a large 
share in rehabilitating the returned men. 

World War I had a profound effect on the Canadian economy. 
Heavy industry and mining were immensely stimulated, hydro¬ 
electric development increased, and the production of pulp and 
p.'ijx'r advanced to the proportions of a national industry. All 
branches of agriculture, especially grain growing, were likewise 
greatly advanced. Another notable feature of the period was ex¬ 
tensive government regulation of, and participation in, private 
business. This was especially true of the railways. In 1917 the 
Canadian Railway association was formed, on government instiga¬ 
tion, to supervise and co-ordinate services. Two years later the 
government, as explained below, was in possession of about one- 
half the railway mileage of the country. Even farming was regi¬ 
mented through the action of the Wheat board which regulated 
prices. 

Postwar Attitudes. —The postwar period witnessed great 
changes in the national outlook. Education became more “prac¬ 
tical.” Technical and vocational schools took their place with the 
older collegiate and grammar schools. In the universities, along 
with instruction in the liberal arts and the professions, courses in 
busint'ss administration and linance ai)peare(l. Enrolm<*nt in the 
uni\’crsities vastl>’ increased, as the curricula were widened, and 
as industry and business began to demand a highly trained per¬ 
sonnel. A number of n<“W uni\ersity reorganizations were efh'Cted, 
among them L'Univcrsile d<.' Montreal, which served the needs 
of the numerous and wealthy French Canadian po])ulation of 
Montreal and the vicinity. Financial aid from governments, muni¬ 
cipal or provincial, was another devclofimenl This, as so much 
else in higher education, was a conscious borrowing from the 
United States, where the “state university” was a recognized fea¬ 
ture. 

In church life, among Protestant bodies, there was a marked 
trend towards amalgamation, accompanied by a dc'clining em¬ 
phasis u]ion denominational and dogmatic peculiarities. 1'hi.s cul¬ 
minated in ic):5 in the fusion of the Congregational and Mt*lh- 
odist Churches, and a large section of the Presbyterian Cliurch, 
to form the United Church of Canada. The Ibiilc'd Church thus 
bc'came the most numerous Protestant body, and demonstrated a 
consistent and li\’eh' interest in education and social cpiestions. 
In ic^i8 the Anglican Church adojited a new Book of Coonnoft 
Prayer, esjH-cially .adaptcd to Canadian use, and assumed, at the 
same time, as its official title, the Church of England in the 
Dominion of Canada. 

The w'oman suffrage movement was abso much advanced. In 
some of the provinces, and practically all the municipalities, 
women were enfranchised even bc-forc World War 1 . The War 
I’irnes Election act gave a jiarlial enfranchisement in (he- dominion 
at large, to be completc-d by the Franchise act of i()20. B>- an 
extraordinary anom.alv, although women could both vote for, and 
sit in the Canadian house of commons, they were debarred from 
the .senate till 19.^0. 

General inferc’st in social betterment was shown in attempts 
to regulate the use and sale of intoxicating liquor. Local option 
had a wide A'oguc* throughout Canada in prewar years, particularly 
in rural areas. In jiart as a wartime mc-asurc', and stimulated, no 
dcnibt, tiy the example of the United States, some of the provinces 
attempted total prohibition, with very indifferent succ<‘ss By 
1927, however, the* Quebec .scheme, which permitted the s.de of 
liquor under strict government regulation, w^as generally adopted. 
Licquor control had an international aspect, because of illicit ex¬ 
port into the United St.ites, and the attendant .smuggling of Amer¬ 
ican merchandise into Canada. 

This was the subject of a great deal of inquiry in 1926. but 
little was accomplished till the adoption of the 21st amendment 
by the United States in 193,3. 

The most far-reaching development in outlook, however, was 
the growth of a strong national feeling, ft was greatly forwarded 
by the leading statesmen of the day. Sir Robert Borden, the war¬ 
time prime minister. Sir Wilfrid Laurier, the leader of the Liberal , 
party, and his successor, William Lxon Mackenzie King. It was ; 
a direct consequence of Canada’s accompli.shments and sacrifices I 


in World War I. and the pride which these engendered. Inevita¬ 
bly, nationalism insisted on an increasing degree of autonomy 
within the commonwealth, and the recognition of that autonomy 
by the outside world. In pursuance of this policy, Canada was 
represented at the Peace conference in igiS and 1919, signed the 
treaty of Versailles and became a member of the League of Na¬ 
tions. The Canadian parliament formally ratified the treaty of 
Versailles, after a prolonged debate, in which Canada's status a.s 
an autonomous nation was vigorously asserted. Contem\^oraneous 
was a growing North American point of view, which was demon¬ 
strated in an emphatic fashion in 1921. when Canada M'as largely 
responsible for inducing Britain to abandon her alliance with 
Japim. chiefly in deference to United States opinion. Indicative 
of her increasing independence was Canada’s refusal to be bound 
by Imperial agreements unless formally engaged in by her. This 
was shown dramatically in 1922, when the prime minister, Mr. 
King, refused to accede to Britain’s request for troops in the im¬ 
pending crisis with Turkey till parliament h.id been consulted. In 
the various postwar European settlements, Canada had little part. 
She refused to ratify the treat}’ of Lau.sannc, or the Locarno 
security pact, asserting that not havdng been consulted, and not 
having signed, she had no obligation. The right to separate diplo¬ 
matic representation wa.s succe.ssfully a.s.serted a.s early as 1920, 
although it w'as not till 1927 that the first legation was opened at 
Washington. After that date Canada established legations at 
I’aris and Tokyo. In 1923 treaty-making ])ower was asserted in 
negotiating and signing the Halibut treaty with the United States. 
Assertions of autonomy as sweeping as these, demanded a restate¬ 
ment of Canada’s relations to the British empire. Thi* formula 
was found at the ImjX'rial conference of tq.'’!). which declared the 
dominions to be partner nations with Britain, equal in status, 
and hout)d together only h}’ an allegiance to a common crown. 
The Statute of Westminster (q.v.) gave form.al definition to the 
dedaration of the conferencis 

Economic Issues, 1919-24. —Postwar economic conditions 
were exci’edingly chaotic. By 1920 the inescaqiable slump from 
the prosperous war years had set in. Food products, which had 
brought famine prices, w'ere almost unsalalde, whi-al falling from 
its 1919 level of $2.15 a bushel to 60 cents in 1920. The plight 
of the farmer was tin* more severe, since his lix('d costs, in the 
form of faxes, wages, repairs and freight rales stood at their war 
level. The eastern farmer, with his diversified croj). and with a 
(onstant demand for beef and dairy iiroducts in the cities, man¬ 
aged to sustain himself. The jirairie farmer, as the producer of 
only one crop, wheat, was in a very different position. Tf> be en¬ 
gaged in profitably, wheat farming had to be eondiicled on a 
large-.scale basis, and with marhiner}’. This necessitated a l.irgc 
cnin'tal outlay, which was usually found in the form of b.ank 
loans. To his other difficulties, the western farmer adclcfl indebt- 
ednes.s \^'ith ruinous interest rates, in term.s of pre\ailing prices 
Under the.se circumsfanees, forms of co-op(‘ration beiamc pniui- 
lar. The most suci essful was the (irain Growers' assoi i;it ion 
which had been founded in 1901. By igiq ft bad over 33,000 
members, owning its own elevators, paying subst.inlial di\ide!uls 
and carrying on a vigorous jiress and educational cainjiaign in the 
interest of agrarian solidarity. There was a ho‘-t of oilier co 
operatives, the Saskatchewan ro-opf'r.ilive Elevator (omii.iru', 
tli(‘ Alberta I'anners’ co-nixmafive, and so on. In Onl irio the 
U'niled Farmers .sponsored certain co-operati\a- fr.-iturm, but with¬ 
out the success of their western counterparts. ’Ilie i ooiier.ilives 
and the farm organizations jirobably hel|)ed to (lafk tbi down- 
w.ird trend in agricultural prices, but they did no moo Returns 
to the tanner continued low. failing to ri^e with the jrro [leiii}' of 
the later 1920s, and constituting one of the mo^-t d.ingerons phases 
of (he national economy between World Wars I rmd 11 . 

Impinging on the whole postwar settlement w.e- the iiroblem 
of the railways. Speciticalh’, it involved the great through lines, 
the Ganadian Northern, the National Transi oniinenl ,d, the Grand 
Trunk Pacific, and its parent, (he Grand Trunk of Canada. These 
lines had been l»uilt, or vastly extended, in liic period of intense 
optimism and e.xpansion before 1914 During World War 1 all 
had been forced to appeal for some form of government aid. In 
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MJ17, following the report of the Drayton-Acworth romniission, 
the Canadian Northern was nationalized, the tinancial settlement 
beiiiK reached by arbitration. The road was taken under Rovern- 
inent control, and o()er:ited alonR with the National Transcon¬ 
tinental, and the still older i)ublicly owned railwa>s, the Inter- 
(olonial ami the Prince Edward Island railway. In the spring of 
ud 7 the Cnind Trunk Pacific, and in the autumn the Grand 
'I'runk of Canad.i, passed into Ro\ernment hands. In 1921 a 
board of arbitration, composed of Sir Thomas White, Sir Walter 
C;i,-.sc‘lls and William Howard Taft, the ex-president of the United 
Stales, attempted to c‘valuate the road. The board came to no 
tinal decision; White and Cassells jiresenting a majority report, 
'P.'ift .1 minority report. The former declared the common and 
lireferred stock of the railw'ay to be worthless, the latter assert¬ 
ing th;tt it had a N.ilue of $48,000,000. In 1923 the Grand Trunk 
w.as included in the governmeni-owmed, or Canadian National, 
system, the he;id(iuarters fi.xecJ at Montreal, and a new president. 
Sir Henry 'I'liornton, who had wide experience m United States 
and English railways, api)ointed. d'o Thornton fell the formidable 


(ask of fusing the jiolicies, staffs and jaroperties of the original 
r.iilways. In addition, there was inherited a staggering loarl of 
debt whi( h was im leased b>’ go\'c‘rnment loans for imi)rov('ments 
or mainlename. Sima* the administration could not modif\' the 
capital slrmlure, it was forced to de\’C)(e its attention to rcaluc ing 
costs and securing more trallic. In the largc'r sense, little was 
done towards solving the transportation ])roblem. Beside' the 
national system existed the Cjinadian P.icitic, privately owned, 
abl\’ managed, unilieci, possessed of llc*ets on the Atlantic and 
Pacitic, and the hc-ir to a long tradition of successful service. 
Bc‘lween the two railways, inevitable rivalry developed, marked 
by comiietilive building and costly duplication of service's. 

'I'he period of postwar dellalion presented a curious paradox. 
While the prices of primary products and wages fell, the juices 
of other commodities and servitc-s remainc'd high. Amply J^ro- 
tected b\' the tariff, or suslainc'd by government subsidy, induslrx' 
geiic-rally weathered the clithcult years between icpc; .and icj’.j. 
It suffered, of course, from he;iv>' taxation, yd those taxes which 
borc' directly on indusitw' w-c're earliest rcmiovc-d, the excess jirofits 
lax disajiiiearing tirst. There was no reduction of the tariff till 
i(j23, when the rcaiuctions were offset by bonuses to favoured in¬ 
dustries. 'Paxes, such as the sales tax, income tax .and a variet>’ 
of “nuisance” taxes which fell on individuals, rather than on 
corporations, remained. 'The much inllatc'd cost of living i>ro- 
cliiced widespread discontent, and, in one or two instance's, seri¬ 
ous clisordc'r. In 1919 occ urrc'd the Winnijx'g strike, which began 
over the question of collective bargaining and raj)idly dc'X’c'loped 
info a geiu-ral sympalhc'tic strike-, inx’olving city emi)lc)yee.s as 
well as other workers. I'he .strike was ultimately broken by the 
intc‘r\’ention of the dominion government and the arre-st of the 
labour Icaiders. p'our yc-ars latc-r (1923 ) a serious strike- develoi)ed 
among the emplc)\ec-s of tlu- Dominion Iron and Stc-c -1 comjiany 
at ,Sydnc-y, Nova .Scotia, d'he issue w-as union recognition, and the 
sitike- was lost to the men b\’ the c-injiloyment of Iroojys. The 
number and se\c-rit\’ of the disjiutes were .sx’mptomatic of deep- 
se;ilecl c-conomic discontent, rather th.in radical jiolitical tenden- 
cic-s, ;is reactionar\- c-lements in Canada affected to believe. 

Political Stalemate, 1921-26. —For nearly a decade the 
jiolilical situation remainc-cl confusc-d. The union govc-rnrnc-nt lost 
favour in sjiite of the- ability of the- new- jirime minister, Arthur 
Meighen. On I lie other li.md. Liberalism made a remarkable re- 
. urgencx-, under the ie.idc-rship of W. L. Mackenzie- King Signili- 
cant of the gc-neral unrest was tlie organization of a westc-rn farm 
bloc, the- N.ilional Progressive jiarty, and the alliance of labour 
and farmer in the- cast 'Pile Progre-ssive- program inc!inc-d towards 
national ownershii), sl.ile aid to agriculture and vigorous assertion 
of the “new nationalism,” freer trade and rt‘ci|)rocity wath the 
United .Stales. In the general c-lections of 1921 no jiarty recc-ixed 
a working majority, tillhough the Liberals formed the largest 
grouj). Mr. King, however, formed a government counting 
shrc-wdl>’ on a good deal of Progressive sujijiort. Liberal policy 
w-as sensibly rnodifu-d by this consideration, and engaged itself 
in tariff revision, definition of Can.ida's tiutonomy and efforts to 


' prcjmote econoniv in jiublic administration. The elections of 1925 
; jjroduced no change in the cumbersome three-party arrangement, 
exLejg for the advance of the Conservatives to the position of 
the l.irgest group. Relying on Progressive support, Mr. King re¬ 
mained in otfice. till he was defeated in the summer of 1926. On 
being refused dissolution, he resigned, his j:)lacc being taken by 
Mr. Meiglu-n in a brief three-day administration. The succeed¬ 
ing elections broke the deadlock, the Liberals returning to otfice 
with a sufficient majority over all other jwrties. The Progressive 
jiarlx' j)racfically disapjx-ared, its members merging with the vic¬ 
torious Liberals. The year 1926 marked the return to the Iwo- 
jjarty systc-m, and, more significantly, the detc-rmination of the 
country to secure a jaowerful gox’ernmcnl whieli would assist it in 
reajiing the- full benc-lits of the wave of good times. 

Prosperity Years, 1925-29. —Improx'cd conditions, xvhicli had 
been ajcjiarenl as c-.irly .is iQ-’S- prodiict-cl ;in un|)ar;illelc-d period 
of jjrosjieritx'. Much of it wais a reficction of bettering condition.s 
tluougboLit the w'orld, thereby benefiting Canada as a gre-at c-x 
jiorling nation. Nc-verthelc-ss, within Canada xvas advantagc-ou^ 
change. A rise in the })riee of agricultural jiroducts heljied the 
farmer who w'as further assisted by the extension of branch lines 
of railway through the xvheat-growing region of tin- west. Indiis- 
trx’ was stimulated bx- tlu- inllux of foreign capital; in 1927 alone, 
aliout $250,000,000 bt-ing invi-sled in C'anadian enteiprises. .An¬ 
other feature xvas the establishment of branch factorit-s of Uiiili’d 
Slates or British origin. Industrial exjiansion xvas immensel\ 
acceh-rated by the now' methods of mass jiroiiiiclion, and tin- 
ratiomilizatiori of mariufaeturing processes. TJu-^iness mergers 
wen- constantly effectx-d, with tlie result that small or weak linns 
xvere (-liniinated. A(comiianx iiig tlu-se dt-velojjments, xvas a lioom 
on the slock m.arket, in which the no-i)ar common sloik iK-iame 
cxceedinglx' jiojiular, thanks to its s|)t'( ulatixe j.iossibilities. The 
marki-t xv;is extreim-ly active, and became a sjiecii-s of baromeli-r 
of ojitimism and iirosjK-nty. 'Pbe vogue of tin- slock market as 
a im-aiis of money-making was one of the jdienomeiia of the 
jieriod. It was indulged in by all classi-s of jieople, the majorilx 
of wliom had little linaruial exiierii-nce, and eagerly jiurchased 
slock whose- (jiioled jiriee bore no relation to its actual xalue. 

The effect of tlu- good times was seen at once in rising i-mjxlox’- 
nu'iil, and in inere.ising i)uribasing j.ioxver. In the cities it was 
marked by a great ;icK'arice in honu-ownershij), and everywhere 
by a rising sale of lifi- insunuua-, automobiles and liousehold ]u'li)s 
of one kind and another. While many of the articles jiurcliased 
xvere- in tlu- n.'ilure of luxuries, they rai.sed the standard of lix’ing, 
and added immcnselx’ to the comforts of life. 

Jnerc-ased iiiconu-s eiiabh-d corporations and governments to 
rnultijilx- their services. The railxv.ays spent heaxilx on (-(juip- 
I ment; the Canadian Pacific oix-ning the jialalial Ro\-al York hotc-l 
I in 'Poronto at the cost of $16,000,000. The same x'ear wiincs.sed 
! till* formation of the Beaiiharnois Light, Heal and Power lorpora- 
j lion (o devi-lop i-U-ctric: energy from the .St. Lawrence river. As 
; a consequence of its mounting revenues, the dominion gox-ern- 
I nu-nl was able to emliark on new projects. 'Plie building of the 
I railway to Hudson b;iy was resumed, and completed, along xvilh 
I harbour and grain stor.ige facilitii-s at Churchill, in 1931. .At the 
j same time, the jirovince of Ontario brought its jiublic lx- owned 
i railw.-iv, the Temiskaming and Northern Ontario to tide xvater at 
\ Moosoru-t- on Jatiu's liax'. The economic value of these oullc-ts 
I rc-m.iined to be jiroved, but th('\’ symbolizc-d the- buox’aney and 
I ambition of those jirosjierous years. 'Phe dominion likewise in- 
i eri-.'is(‘d its subsidies to tlie jirairic-, and maritime jiroxincc-s, en- 
' abling them to jirovide greater serx ices for llu-ir citizens. At- 
; tempts were made' to stimulate immigration, under the proxisions 
of tlu- Paiijiin- Settlement jilan, espeeicdly from Britain and north¬ 
western Euroju-, by offering reduced ocean jiassage to farm labour 
I and dome,stic seivants. In these jirojects, church organizations 
: and the railway.^^, as xvcll as gox’ernment, xvere interested. Tlu- 
I success of the immigration venture was not great; in numbers it 
st.ircely balanced the drift of Canadians to the United Slates, 
i and in quality it failed completely to rejalacc- the loss of x-oung 
professional men and women who were attracted to the Americ.in 
i cities. Finally, in 1930, the jtolicy of assisted immigration xvas 
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(Icl'inilely brought to an end. Much more popular was the govern¬ 
ment’s steady reduction of taxation. The tariff was progre.ssively 
scaled down, e.specially as it affected textiles. The budget of 1928 
made substantial cuts in the income tax and sales tax and reduced 
po.stagc to its prewar rate. In 1927 Canada achieved w'hat is 
probably its final dimensions, by losing 120,000 sri.mi. of its 
eastern territory to Newfoundland under the terms of the Labra¬ 
dor Coast award. I'he same year saw the celebration of the dia¬ 
mond jub'ilee of confederation, the brilliant ceremonies at Ottawa, 
and elsewhere, serving to emphasize the period of unprecedented 
good times. 

Depression, the Economic Phase 1929 - 35 .—In the autumn 

of 7929 Canada was overtaken by an unparalleled business de¬ 
pression which affected every phase of national life. While the 
defiression was 'world-wide, certain features were peculiar to 
Canada. As a great exporting nation, Canada suffered in the gen¬ 
eral decline of trade; her foreign trade dro[)ping from the 1929 
le\'el of .$2,505,000,000 to $1,245,000,000 in 7951 High tariffs, 
notably the Hawley-Smoot tariff of the United States (1930), as 
well as the tariffs of France, Germany and Italy, damaged Cana¬ 
dian agriculture or indu.str\’. Public and corporati(7n indebtedni'ss, 
in an era of reduced revenues, and business stagnation constituted 
a severe chei k ui)on recovery, e\'en when conditions began to 
improve. The de]7ression was ushered in by the .spectacular crash 
of the Montreal and Toronto stock markets on Oct. 29 and Nov. 
13, 1929, with resulting losses of o\-er $5,000,000,000. In the 
cour.se of the next two >’ears the speculative character of many 
market transaftions became ai>parent with the decline in value 
of $5,500,000,000 on some 50 stocks. Faiually alarming -was the 
decline in railwa\- traffic, which reached its lowest level in 1930. 
both the Canadian National :md the Canadian Pacific were seri¬ 
ously affected, the latter road ludng compelled to forego its an¬ 
nual dividends. The coal industry of Nova Scotiti, and the jiulp 
and paper industry of Ontario and Ouebec, which were dependent 
on the outside market, suffered severely. Western agriculture 
experienced a disastrous setliaik in sagging farm prices, and in 
the drought -which swe{7t southern Sa.skatchewan in 7934. f'he 
rec’enues of governments, as well as the rex’enues of corporations 
and priwnte individuals diminished as sales fell off, and tin* era of 
confidence ;md exptinsion came to an end. Unemployment be¬ 
came general. In 1933 the minister of labour reported 1,357..'1^2 
iMMsons reci'iving relief, and a yisir later the figure stood at 1.207,- 
345. Trade union membersbi|) fa useful index) declined from 
the 1929 level of 319,47(1 to 2S0.704 in 1935- 

The severity of llie depression thrust the Canadian government 
into active effort to protect existing business, and to stimulate 
trade by seeking new’ markets. Tariff revision upwards was com¬ 
menced in 1930, when the budge; provided for counter\'ailing 
duties, in reply to the proxisions of the Hawley-Smoot tariff. 
Later in 1930, at a ".peeial session of jiarliament, the tariff -was 
stiffened on agricultural prodiuts and manufactured goods, with 
increases from 15^7 to 50''f on the anti-dumping rate. In the 
budget of 7931 the u[)ward trend continued. More positive in 
character were efforts to secure new' trade outlets. At the Im¬ 
perial conference of 1930, the prime minister. R. B. Bennett, 
.proposed lhal the common’w'ealth nations, while retaining their 
individual tariffs, should lev'y a tariff of 10% on foreign imports. 
Two y(‘ars later the Ottawa Kionomic conference provided a 
limited response to this proposal, when a series of bi-lateral trade 
agreements were made between the various commonw'ealth states. 
Canada’s chief gains were preferential treatment of certain farm 
products on the British market, in return for reduced import 
duties on some 200 manufactured goods. In 7932 the St. Law¬ 
rence Deep Watcrw'ays treaty w'as signed with the United Slates 
providing for so widening and deeyx-ning the river and Great 
Lake.s channels (hat ocean-going vessels could reach Port Arthur 
or Chicago. The increased production of electric energy was an¬ 
other benefit that would flow from the agrecmient. Indicative 
also of fn\sh Canadian interest in the United States was Mr. Ben¬ 
nett's desire to discuss reciprocity, Domestic issues in the United 
Statccs intervened, but in the autumn of 7935 W. L. Mackenzie 
King, the new' Liberal prime minister, signed a treaty which re¬ 


duced the Canadian tariff on manufactured and .semi-manufac¬ 
tured goods to the 1930 level, in return for preferential treatment 
of Canadian farm products, fi.sh, lumber, wood pulp and such 
mincnils and metals as nickel and asbestos. At the same* time, a 
trade agreement was reached with Japan. In Jan. 1939 the United 
States treaty was renc'wed, with certain modifications, for an¬ 
other three years. 

In the dome.stic field, the most important economic legislation 
was the creation of the Bank of Canada in 7934. It w'as founded 
in rc.sponse to the recommendations of the Royal Commi.ssion on 
Banking (1933), and was intended to act as the government b.tnk. 
handle debt and crc'dit policy, control currency and foreign e.x- 
change, and possess the sole right of note issue. As originally de¬ 
signed, the Bank of Canada was a private institution under gov¬ 
ernment su|)ervision, but in 1938 the gox'crnmenf assumed lom 
plete control. Another instance of government regulation was tlie 
formation of the Canadian Broadcasting commission in 1932. 
which gradually acquired privately owned stations, and laid down 
broad policies for radio programs within Canada. 

Throughout the depression the {iroiilem of unemiiloyment and 
relief bulked large. Until 7934 the chief ])alliatives were public 
works financed by the dominion government on the basis of loans 
contrai led in 1932 and 7934. Relief was a rural problem as well, 
chielly in the we.st, where in Saskatchewan alone there were over 
100.000 farmcT.s receiving some form of government aid. Believ¬ 
ing that only long-scale methods would be of an\’ avail, in 1935 
Mr. Bennett spon.sored an extensiv<“ social program ver> similar 
to the "New Deal” legislation in the Ibiiled Stales, limiting hours 
of work, establishing minimum wages and setting up a national 
empliA niftif service and emi>lo>'nien( insurance. The I'arniers’ 
Ciedilors act was amended to further alle\i;ile debt burden In 
order t<t regulate unfair busines.s practices a Trade and Industrv 
eommis.sion was jirovided, and the criminal code so ameiidi'cl as 
! to cover false advertising and to deal with employees who tlouled 
I the labour codes. Finally, a National Kconomic' council was cri'- 
ated to deal with social and economic iirofilc'ms, and to provide 
the government with expert aclvite While much of this iinigr.ini 
was in.spired by United Slates example, the greater part proiceded 
Irom tfie lindings 01 the house of commons into mass ])uviiu7 
practices. I'bi* Canadian .supreme- court, and (he Imperial priw 
1 council, however, declared most, of this legislation uiuonstitii- 
j (ional, as lying out.sicle the exclusive comiH-tence of the donniuoii 
j parliament. The new Liberal administration, which lamc into 
'office in the autumn of 1935, observing the fate of its predcics 
; sor’s eftorts, fell back on a j^rogram of ‘'iiroductive jiublii works’ 
pending the invi-stigations of a eommis.sion into tin- illation- ol 
the dominion and the proxincial gox’ernments. 'rin* problem n| 
relief was, therefore, bedgeci b\' unusual lomiiliiatioris, iiocrKc 
and the contlicting jurisdictions of three gox'rrnnieni,s, iminnip.il 
provincial and central. 

i I’roloundly aileclcd by (and profouiicllv affecting) gciicr.il ( on 
; ilitions was thr rclalrii piiuht of am'iculturc and raijwax's. In luinmon 
with otlirr r.xportrrs, the wlii-al larniiT sijflend Irom drcrcasniL' piin- 
,'\s (*arl\ a.s iqu (hi- Canadian ^ovirnminl liad hiann ttu piailio 
of pacing bomi.srs to the- wi-stern fanncr.s. In n/vC thonirh I lx im 
ilium of the Wlirat board, it tried to irUervane between tin tr'.mi 
grower and the world market, 1)V purchasing at a mininimn pt n t and 
holding for a ri.se. As, however, wheat steadily aciunmlatrd (\miI) 
no (orre.sponding improvement in world rlemand). thr gmernnn dI 
found itsell the possessor of an ever-growing (|uantil\ wliiih jjt'W 
from ^,000,000 hu. in ly.vt, to 300,000,000 hu, in in-jn, and 1<i 
575,000.000 Im. in it)4i. Finally, the government was coniiiclled In 
limit Its juirehases, ami ultimaleic to suhNidi/e the fainier In .illow his 
land to lie fallow. I’owerlully innuemed h\ I lie staenatiun in the 
jirairie farm w'orld were the railv\a\s. Tlie ro\al (inninisMon ol in , ' 
(the Duff eommis.sion) proiroseil to redme lompelitioii lietuccn the 
('anadian I’acifie and the Canadian National h\ the ( oinninn use ol 
tracks, terminals and hy (lie pooling of various sere iu s Changi s were 
al.so sugge.stcd in the nianagemi'nt of the natioiiallc owned scstc-m. 
In n)33 the pooling plan was put into effeit in leutial (’.in.ida While 
the scheme w-as effeelive, it was loo limited to have am general in- 
nuence on the railway situation, 'bo imitiealinii, joirit o\\ nershi|i, or 
even conipul.sory co-ojieration, the railwacs tlu iim lc is^ and large sei- 
tioiis of the (ainadian puhlii seemed risolutelc oiijio td. In its (unila- 
mentals, the railway [irohlem remained unsoKad at the heginning 
of H)43- 

Social and Political Discontent. — J he deinession ]7criod pro- 
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CANADA BALSAM—CANADIAN ARCTIC ISLANDS 


(hiccd important political changcfs. In 1Q30 dissatisfaction with the 
Li/jcrai government b policies swept the Conscrvativi.s into ofiice. The 
new Conservative prime minister, R. B. Bennett, was a highly siic- 
rcssful western lawyer, and imparted to his party a good deal of his 
aggressiveness and independence. The Con.scrvative program for re¬ 
cover}' embraced, at various times, high tariffs, empire trade, reci- 
iwocity with the United States and, in the last months of its power, 
<Alensivc state control of business. 'I’he Bennett government aI.‘;o 
.sponsored a far-reaching inquiry into price spreads and mass buying 
w liich revealed shocking busint'ss practices, sweat sliop conditions and 
appallingly low rates of wages. In Kyp;. however, the Conservatives 
were driven Irom office by tin- Liberals. A similar (urn-over took 
l)lace in the provinces, the Maritimes going Liberal between 1933 and 
7935, Ontario and Saskatcheu'an in 7934, while in 1936 the Idijeral 
regime in Quebec was overthrown alter 40 years of office. Of greater 
signifjcance than the alternation ot the old parties, was the appearance 
oi new groups whose political and social programs proceeded directly 
Jjom depression conditions. In 1935 the Social Credit party swepit 
Alberta, and, under the guidance of William Aberhart, commenced a 
(riisade on lines made familiar in Major Douglas’ Credit, Power and 
l>emot racy. In the .same year Social Credit entered the dominion field 
by retmnmg 17 rru-mbers to Ottawa. I'he importance of the party 
was !(ss in the novelty of its program than in its ability to vocalize 
agrarian discontent. Broader based was the Co-oiierative Common¬ 
wealth federation, or the C.C.F., with its program of a socialized 
economic order, led by the veteran social worker, J. S. Woodsworth. 
Although primarily western in origin, the C.C.F. made considerable 
jirogress in central and eastern Canada, sufficient to alarm the old-line 
liartic's and to cause Ibein to attack it vigorously. In the; i<hos parly 
lines blurred, the traditional distinctions between Conservatives and 
Liberals vanisliing before the fundamental divisions of rights and lefts, 
liaves and have riots. 

The European Crisis and Economic Recovery. —In the 

summer and autumn of 1933 the first indiealions of returning busi- 
nc'.ss prosjierily appeared. The price of wln-al advanced, car loadings 
increased and slock market buying resumed. Optimism was sustained 
b\’ simil.'ir, if more .spectacular, advances in the United States, (iolci 
mining received an immen.se fillip from the. United States revaluation 
law, which raised the price of gold Irom to $3.'5 an ounce. Cold 
esport bellied to nclre.ss the balance of intercsst p.'iymcnts to the 
United Slates, and to that degree furthered recovery. Within Canada, 
a boom developed in the mining regions of Quebec, Ontario and 
Manitoliu. The mining of base metals, particularly nickel, was for¬ 
warded Iiy purchases by Jajian, which required the metal for iC 
projected military operations against ('hina. Activity in mining <'\- 
tendc'fl into the relatively new area of the Northwe.st Territories, 
W’hc're amazing finds of silver, gold and radium w-ere made between ' 
7931 and 19,15. The new regions were made acces.sible by the ano- 
lil.'ine, and liy the tractor liain which transports men, mail, heavy 
mining maeliineiy and general supplies. In 1937 the Iludson’.s Bay 
cornpan}' supply vessels coming from the ea.stern and western arctic 
effected a junction, thus proving the commercial feasilfility of a north¬ 
we.st passage. Declining drought and the action of llie Wheat bo.ird , 
in .stabilizing grain prices aided agriculture. Industry improved with 
increasing Canadian defense demands, and, much more, by ihc out¬ 
break of W'orld War II in the autumn of 1939. The cxten.sive jilans 
to convert Canad.a into a British commonwealth arsenal, althmu'.h 
mooted in 193.S, had not materialized before 1940. The railways re- 
llecti'd the more active business conditions, supplemented by the move-- | 
ment of troops and war supplies. Similarly, the index of enipl(»ynu‘nt 
rose, and by tin* end of 1939 conditions had substantially imprewed, 
all bough they had not reached the level of a decade before. 

The development of an international consciousness was relar<Kd by 
alivergencc of opinion wdthin Canada. Nationalism, which liad been 
so marked in the 1920s, vanished, its place being taken by a sc-arch 
for sonii' form of collectiv^c security, or in clo.ser methods of collabora¬ 
tion with the commonwealth and the United States. 'J'he ideals of 
the League of Nations had a wide acceptance, and able arlvocacy from 
Mr. King and his princip.-il lieutenants, Raoul Dandurand and Flrnest 
1 -apointe. Nevertheless, as a group, Canadians were unwilling to .see 
League aetion 7na(le effeetive, as witness their equivocal stand in jo.; 2 
at the beginning of the Sino-Japanese War, or lire repudiation ol the 
Canadian delegate to the l.eaguc on the application »)f economic sanc¬ 
tions to Iljdy in 103s. In British commonwealth affair.s Canada made 
full use of the existing machinery, the Imperial (onlereme and the 
liigh coinmissioner.shiy), and seemed to have expected to be ‘‘informed,” 
hut not neee.ssaril} “lonsulted” on the various moves of Britisli Kuro- 
]u'an policy. In its relalions with the Uniti'd Slates. Canada was 
imieh more forthright, thus indicating increasing eomniercial interde- 
ju-ndence and an increasing American ctmst iou.sness. In 19,dg and 
again in i<)37, President Roosevelt visited ('anatla, his vi.sits being fol- 
lowi'd by important diplomatic pronouncements which were lanl.i- 
mount to extending the Monroe doctrine to Canada. Yet Canada’s 


country. In official circles the Munich appca.sement policy was tacitly 
accepted, and as late as the spring of igjg the government refused 
to countenance .any program which wmuld involve Canada in W'ar in 
defense of the smaller nations. 

In view, however, of world temsion Canadian defense estimates 
w'ere increa.sed in 1936, 1937 and igjS, greater attention being given 
to the air and naval services, Follow'ing Munich, these preparations 
were much advanced, militia reorganization undertaken and modern 
coastal defenses prepared for the Atlantic and Pacific ports. In 1939 
the Commonwealth Air Training plan was begun for the annual 
training of 3.5,000 pilots, observers and air gunners, the personnel 
being largely Canadian, but the cost being divided among the other 
British commonwealth nations. 

The spring of 1939 witnessed the visit of King George and Queen 
Elizabeth. Touching as a demonstration of personal attachment, the 
royal vi.sit was emphatic of Canada’s constitutional position, the king 
■ing hailed as the national sovereign, and performing certain func¬ 
tions, such as opening parliament, and relj ing on the direction of the 
irime mini.ster during his stay in the country, which wore indicative 
f his constitutional relation to Canada. Tjic Canadian declaration 
of war occurred Sept. 10, 1939. (See Wokld War 11 .) 

BinjjocKAmiv. — 7 '/ie Canada Tear Book; Report oj the Royal Com¬ 
ission on Dominion Provincial Relations, vols. 1-3 (1940) ; A. Sieg- 
fricfl, Canada; F. Scott, Canada Today; L. C. Marsh, Canadians In 
d Out of Work; H. A. I.ogan, History oj Trades Unions in Canada; 
L, Wood, Farmers’ Movements in Canada; H. F. Angus (ed.), Canada 
d Her Great Neighbour; li. Marshall, F. A. Southard, K. W. Taylor, 
Canadian-American Industry. (J. 1 . C.) 

CANADA BALSAM, tin exudation of the North Amt‘ritan 
balsam fir, called also Canada turpentine and balsam of hr. It 
IS strictly .speaking a tuipeniine {q.v.) and not a balsam {q.v.), 
and at ordinary temperature is a yellow solid. It belongs to the 
class of oleo-rcsins which are natural products consisting of 
resin (q.v.) dissolved in a volatile oil. It is of importance in op¬ 
es on account of its refractive index, which is 1,53 for the so¬ 
dium 1) lines, being close to that of glass. (Sfr also Colottr; Ftr; 
Lf;ks; Optics.) 

CANADA-KANSAS CITY-GULF ROAD, a highway 

extending from Duluth, Minn., through Iowa and along the 
aindary lines between Kansas and Missouri, Arkansas and Okia- 
lioma, Louisiana and Texa.s to Cameron, Louisiana on the Gulf of 
Mexico. It traverses the generally level but somewhat rolling agri- 
ultural region west of the Missi.ssippi river for a distance of 
bout 1,600 mi. and includes Minncapiolis, St. l^aul, Fort Dodge, 
vansas City, Joplin, Shreveport and Lake Charles in its course. 


CANADA THISTLE, the creeping thistle {Cirsium arvense) 
af Europe, now cxten.sivclv naturaliz.ed in North America, v/here 
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Canada THISTLE. A pestiferous 

WEED. 1 TO 6 ET. HIGH. OFTEN 
INJURIOUS TO CROWING CROPS 


it is found in fields and wa.sle 
grounds from Newfoundland to 
British Columbia and soulhward 
to Virginia and California. In 
many places it is an exceedingly 
pernicious weed. It is a peren¬ 
nial, I ft. to 0 ft. high, creeping 
extensively liy horizontal root¬ 
stocks and forming patches. The 
staminale (male) and pistillate 
(female) flow'crs arc borne on 
.separate plants. The grooved 
stems, somewhat branched above, 
bear deeply cut, exceedingly 
prickly leaves and numerous clus¬ 
tered, purple or while flower- 
heads about t in. broad. As the 
plant spreads liy long, under¬ 
ground roo(.s(ocks as well as by 
wind-borne .seeds, it is x'cry diffi¬ 
cult to eradicate. Short rotation 


of crops, intensive cultixation of held crops and rigorous cutting 
of the plant along roadsides and in waiste grounds before the seeds 
mature, or spraying with chemicals, are the most effective means 
of control. {See Thistle.) 


mowing concern in the Americas w‘as not suffiiient to carry it into the 
Pan .American union, in spite of suhstantial investments in Peru and 
Brazil. To the various W'orld crises, (kinada’.s rc.sponse W'as by no 
means clear evil. Her sympathy went to China; her scrap metal and 
nickel to Japan. The Italian invasion of Abyssinia and the Spanish 
civil W'ar soived to accentuate rightist and leftist groupings within the 


CANADIAN ARCTIC ISLANDS comprise the archipel¬ 
ago which lies north of Canada with Davis strait, Baffin bay, Smith 
sound and its northward continuation on the east and the Beaufort 
sea on the west. The Norwegian government recognized in 1930 
British sovereignty over the Sverdrup group of Arctic islands. 




CANADIAN LIl'ERATURE 


The largest islands of the archipelago are Baffin, Ellesmere and 
Victoria, which are about 201,600, 75,024 and 79,269 sq.mi. re¬ 
spectively. Total land area of the archijielago is about 500,000 
sq.mi.; pop. (1941) 2,799. Baffin Island contains several large, 
little known lakes. The loftiest land is in the east where Baffin 
and Ellesmere Islands rise to 5,000-6,000 ft. In the middle the 
islands are low but in the west of the archipelago there are eleva¬ 
tions of 3,000 ft. The islands are built mainly of Palaeozoic strata 
laid down on the submerged border of the Archaean shield of 
Canada. In central Victoria Island, Melville and Boothia penin¬ 
sulas, parts of Baffin, Devon and Ellesmere Islands, there are 
large areas of Archaean rock. To the north of this old shield, 
heavy folding occurs in (he Palaeozoic rocks of Ellesmere Island 
and has been traced eastward into northern Greenland. In parts 
there arc gently folded IViassic and Tertiary beds overlying the 
Palaeozoic strata. Permanent ice occurs only in parts of Baffin, 
Devon, Ellesmere and Heiberg Islands and nowhere docs it mask 
com[)letely the underlying relief. lslat\ds farther west are too low 
and have too little precijhtation for glaciers to form. The chan¬ 
nels between the islands due to erosion and faulting in the de- 
jiressed plateau arc mostly shallow and, being landlocked, are 
liable' to be blocked with pack ice. It was this ice which made 
the chief difficulties in the long search for a northwest passage 
and makes that passage useless for commerce. Winter snowfall 
being slight, there arc two to three months in summer during 
which the low ground is free from snow. This allows mean tem¬ 
peratures to rise to over 40'’ F, and absolute maxima to reach 
60” le or more at that season. Vegetation is a form of open tun¬ 
dra which is luxuriant and lirighl in summer. Animals include the 
caribou, musk-ox, polar bc'nr, wolf, fox, hare, lemming, ermine 
and glutton as well as seals, walrus and na.rwhal. Eskimos inhabit 
the southern and eastern islands and .-tiipart'ntly had once a wider 
range toward the northwest. In tc)-’ 6 a land area of 571,605 sc|.mi. 
in the Arctic islands and adjacent mainland was set aside as a 
native game preserve within which (rapping wais confined to the' 
hiskirnos. Occurrences of grajihite and mica near the soutlwast 
coast of Baffin Island have been known for more tlian 360 years; 
some mining has been done for both these minerals. Coal has 
long been mined for local use from a small basin of IVrtiary 
rocks near Pond Inlet, on Baffin Island. The territories of the 
Hudson’s Ba}’ company, including many of the islands, were 
brought within the new' Dominion of Canada in 1S60, and in iSHo 
Canada was granted all British territory in the northern waters 
of .America lietweeii Go"' and 141''’ W. The islands form the' 
greater part of the Franklin district of the Northwest Territories. 
At Pangnirtung, on the east coast of Haffin Island, are stationed 
a government medical officer and a detachment of the Ro>’al 
Canadian Mounted Police, and there, too, are a Church of Eng¬ 
land mission and hospital, jiost office, radio station and trading 
post. There are also police- detachments at Frobisher Bay, Lake 
Harbour and I’ond Inlet, and post olffces at the tevo latter, and 
at these points, as wc'll as at .Arctic Bay, Cape Dorset and River 
Clyde, are radio stations and trading posts. Church of England 
missions operate also at Lake Hiirbour and Th)nd Inlet, and those 
of the Roman Catholics at Cajie Dorset and Pond Inlet; and the 
former has a mission, in addition, at Cambridge Bay, Victoria 
Island, where there is a trading station and police post. 

Each summer the Arctic archipelago is visited by the govern¬ 
ment vessel “Nascopie.” 

BnjLTocacAPiiy, —In addition to books on Arctic Regions {q.v.)j see 
K. Shackleton, Arrtir Journeys: The Sinry of the Osjnrd University 
Ellesmere. Land E.xpeditiun (19.57); R. Finnic, Canada Moves Norili 
(1942) ; V. Stefansson, The Friendly Arctic, 2nd cd. (194,5) ; Canadian 
Department of Mines and Resources, The A'orthivest Territories 
(194.5) ; “British Expedition to North Baffin T.sland, i93S-,59,” Polar 
Record (Jan. 1940) ; R. Bentharn and I), jencss, “Eskimo Remains in 

S. E. Ellesmere Island,” Trans. Roy. Soc. of Canada, sec. 2 (1941); 

T. H. Manning, “The Foxe Basin Coa.sts of Baffin Island,” Ceog. Jour. 
(May-June 1943). 

CANADIAN LITERATURE ON ENGLISH). Perhaps 
the most notable examples of Canadian literature in English are 
to be found in the field of history, where the outstanding 
achievement is Canada and its Provinces (1913 scq.), a history of 
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the country in 23 volumes, edited by Sir Arthur G. Doughty 
and Dr. Adam Shortt, and counting among its contrilmtors most 
of the recognized authorities on Canadian history, biography and 
economics. Another notable essay in Canadian history is (he 
series known as the Chronicles of Canada (1920 scq.) in 32 vol¬ 
umes, edited by G. M. Wrong and H. H. Langtoii, each volume 
by a competent Canadian writer. 

Of individual works, William Kingsford’s (1819-98) History 
of Camida (1887-98), in 10 volumes, is still the most ambitious, 
carrying the story of the country from its earliest beginnings 
down to the Union of 1841. In the main it is accurate, hut the 
style is heavy and unattractive. J. C. Dent’s (1841-88) Last 
Forty Years (t88o) is practically a continuation of King.sford. 
Dent also wrote an interesting but one-sided account of the Re¬ 
bellion of 1837-38, A u.scful but somewhat perfunctory general 
history is F. B. Tracy’s Tercentenary History of Canada (1908 ). 
Robert Christie’s (1788-1856) History of Lower Canada (1S45- 
55), was the first serious attempt to deal with the period of Brit¬ 
ish rule, and is still useful. Histories of the Maritime Provinces 
have been written by Thomas Chandler Haliburton (1796-1865), 
Beamish Murdoch (i8oo?-i876), and James Hannay (1842- 
1910). Haliburton’s is much the best of the three, but none covi-rs 
the later history of these jirovinccs. The brief but stirring history 
of we.stern Canada lias been told by Alexander Bcgg (1840-98) 
and his naine.sakc (1S25-1904), by George Bryce (1844-1931), 
and in .such studies ns Agnes Laut’s (1S71-1936) Ccmqiirst of the 
Great Northwest (1908) and L. J. Burpee’s (b. 1873) Search for 
the Western Sea (1935) and J. B. Brebner’s Explorers of North 
.America (1933)- F. O. S. Scholefield’s (1875-1919) and F. W. 
Howay's British Columbia deals comprehensively with the history 
of (hat province. Brief and popular histories of Canada have bei'ii 
written by J. M. McMullen (1820-1907), Sir Charles G, D. Rob¬ 
erts (1860-1943), Sir John Bourinot (1837-1902), W. L. Grant 
(1872-1935), and George Br)'ec. But Canadian scholarship and 
research arc shown at their best in such special works as Sir 
Arthur G. Doughty’s (1860-1936) Siege of Quebec (1901-2), 
William Wood's (b. 1S64) Fight for Catiada ( 1905), Sir C. P. Lu¬ 
cas’ (185.5-1931), Canadian War of iSij (1906) and History of 
Canada jyoj-jSrj ( 1909), G. M. Wrong’s Rise and Fall of Neie 
I'ratuc (1929), and Ca/iada and the American Revolutioti (105.; ), 
A. L. Burt'.s Old Province of Quebec (1933), and D. C. Harvey’.'. 
French Regime hi Prince Edward Islatid. Sir Robert Borden’s 
(1854-1937) Canada and the Commonwealth (1928) and Mtm- 
oirs (i 93'8), and Maikenzie King’s (1874- ) ^^essaee of the 

Carillon (1927) prove that Canadian statesmen sonieliiiK's put 
their thoughts into print. Standard works in their several fields 
are Sir John Bourinot’s Parliamentary l^rocednre, and I’ractii e 
(18S4), W. P, M. Kennedy’s Constitution of Catiada (lo ’e), and 
the .series of Canadian Constitutional Documents (1914-55) 
edited by Doughty, Shortt, McArthur and Story. 

(Canadian biograiihy has been devoted mainly to ])f)lilieal sub¬ 
jects. The most important w'ork in this field is 77 /e M,j/:< rs of 
Canada, published in a new and revised edition in i9.9', in i .■ 
volumes, including an Encyclopaedia of Canadian History. Isath 
of the biograjihies is by a comiietent Canadian writer, ami the 
serii'S is edited by W. L. Grant. An indispi'iisalile work is W. S. 
AVallacc's Dictionary of Canadian Biography (1926). Other im¬ 
portant biographies: Sir Joseph Pope’s (1854-1926) Sir John Ma< - 
donald (1894), O. D. Skelton's (1878-1941) Sir Alexander Galt 
(iQ2o) and Sir Wilfrid Laiirier (1921), E. M. Saunders’ (1829- 
T916) Sir Charles 7 'upper (1916), Isabel Skelton's (b i87(D 
Thomas D’Arcy McGcc ('1925), C, R. W. Biggar’s Sir Oliver 
(1905), Bcckles Willson’s Lord Stratluona (tu' 5). L. j. 
Burpee’s Sir Sandford Fleming (1915), Sir John AVilhsou’s ( 1856- 
1927) Reminiscences (1919), Chester New's Lonl Durham 
(1920), Harvey Cushing’s Sir William Osier (i9-b5 >. Richard 
Cartwright’s (1835-1912) Reminisrenres (i()i2), Arnold Haul- 
tain’s Gioldwin Smith (1913), and Jame< Mavor’s (1854-1925) 
My Windows on the Street of the World ( 1924). 

In (he literature of such a country as Canada books of explora¬ 
tion and travel fill relatively a much larger ]il.ice than in the litera¬ 
ture of older countries. The original narratic cs of such discoverers 
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;is Jacques Cartier, Champlain, La Salle. Raclisson, La Vercndryc, 
in the French period; of Mackenzie. Thompson, Fraser, Cook 
and \\'mcouver in the west; and of Hudson. Foxe, James, Franklin, 
Hearne, Lack, and many others, in the far north, are to-day very 
rare in their early printed form, or have remained until recently 
in inanuscri[)t. 'riianks largely to such agencies as the Champlain 
Society, many of these journals have been in recent years either 
l)rinted for the first time or reprinted, with scholarly notes and 
introductions. It is apjjropriatc to note here the important con¬ 
tributions made to C'anadian history, literature and science, 
through such agemies as the Public Archives, the National Mu¬ 
seum, tin* Royal Society of Canada and the Canadian reviews. 

In literary essays very little has as yet been accomplished, 
unless we may count Goldwin Smith (q.v.) as in some sen.se a 
Canadian. As a scholar, a thinker, and a master of pure English 
he exerted a marked intluence upon Canadian literature and life, 
though some of his political views made very little appeal to 
Canadian sentiment. Some of the books of Stejihen Leacock 
(1860-1944), Archiliald MacMechan (1862-11433), IVter Mc¬ 
Arthur (1866-1924), W. H. Blake (1861-1(424) and Pelham Ed¬ 
gar (1871- ) deserve to be mentioned here. 

Poetry.—Conditions of Canadian life, as suggested, have 
not been altogether favourable to the birth of great poets, but 
within the limits of their song such men as Archibald Lampinan 
(1861-041), William Wilfred Campbell (1860-191(4), Sir Charles 
C D. Roberts (1860-1(143), Bliss Carman (1861-1929), Duncan 
(.'amjiliell Scott (1862-1944), George Frederick Cameron (1854- 
85) and Frederick George Scott (1861-1944) have written ver.ses 
worth remembering. Lamprnan's poetry is jierhaps the most fin¬ 
ished and musical. Campbell’s poetrw in spite of a certain lack 
of loinpression, is full ot dramatic vigour; Roberts has iiul some 
of his best work into sonnets and short lyrics, while (_'arman 
has been successful with the ballad; the simplicity and sever- 
il>’ of C'ameron’s s(>le won the commeralation of even so exact¬ 
ing a critic as Mallhew Arnold. Charles Mair ( 1840-1927) was 
a survi\'al from th(‘ jiioneer period. His long narrative ixieni 
Tcciiniscli (1S86) is on the whole a tine jiiece of work. One 
remarkable drama, Saul (1S57), by Charles Heav\'.sege (1S16- 
1876). belongs to Canadian literature. Though uiieciual in execu¬ 
tion, it contains passages c)f exceptional beauty and power. 'Phe 
swc'etness and maturit>' of the verses of Isabella Valency Craw¬ 
ford (1851-S7) are also worthy of remembrance. The /nihi/aii/ 
poems of W, H, Drummond (1854-1907) stand in a class by 
themselves, between English and French Canadian literature, 
prc'.senting the simple life of the farmer of Quebec with .sympathy, 
humour and i)icturesc|ueness, Robert W. Service is the poet of 
the ’S’ukoti. Marjorie I’ickthall (1883-1922) produced thre-e little 
volumes containing verse of unusual charm. John McCrae (1872- 
1918) will be rcmiembered liecause of his one heart-stirring poem 
“In Flanders Fields.” Of the more recent writers Wilson Mac- 
clcniald’s Out oj the Wildcrucss (1926), marks him as a poet of 
some i)romise. Other newv Canadian poets are Norah Holland, 
bcMti'ice 1'aylor, E J. I’ratt, Louise Morey Bowman, Audrey 
Brown and Gc*oige Ih'rberl Clarke. Collected editions arc avail¬ 
able* of (he works of Lampman, Crawford, Roberts. Carman, 
Campbell, Mair, D. C. Scott, F. G. Scott, Drummond and Pick- 
thall. Selections from the poems of these and other Canadian writ¬ 
ers are found in the* following anthologies;—W. D. Lighthall’s 
Sou^s oj the Great Dominion (i88()), Wilfred Campbell's D.v- 
ford. litiolc of Canadian Verse, John W. Garvin's Canadian Forts 
(1(425). Theodore* Rand's Treasury oj Canadian Per.vc (1000). 
N. A. Benson’s Modern Canadian Poetry (1(430) and L. J. Bur- i 
l)c'e's Century oj Canadian Sonnets (1910). Two books that may 
be noted h(*r(‘ are C. M. Barbeau’s Fo/h Souths of French Canada 
(1(425) and J. M. Gibbon's Canadian Folk Sony,s (1(427). 

Fiction.—The tirst dis(incti\'ely Canadian novel was John 
Kich.irdson s (1796-1852) U'acousta a stirring and read¬ 

able tale of the war of 1S12. Richardson afterwards wrote half 
a doz(*n other romances, dealing chietly with incidents in Canadian 
history*. Susanna Moodie (1803-85') and Katharine Parr Traill 
(1802-99), sisters of Agnes Strickland, contributed novels and 
tales to one of the earliest and best of Canadian magazines, the 


Literary Garland (1838-47). The Golden Dog, William Kirby’s 
(1817-1906) fascinating romance of old Quebec, first appeared 
in 1877 in a pirated edition. Twenty years later the first author¬ 
ized edition was jiublished, and it has often been reprinted. James 
de Mille (1833-80) was the author of some 30 novels, the best 
of which are Helena’s Household (1868), a story of Rome in the 
1st century; The Dodge Club (1869), a humorous Imok of imagi¬ 
nary travel, which appeared, curiously enough, a few months be¬ 
fore Innocents Abroad. Dc Mille’s posthumous novel, A Strange 
Manuscript found in a Copper Cylinder (18SS), is a satire upon 
the modern worship of wealth. In form it anticipated the ro¬ 
mances of Rider Haggard. Sir Gilbert Parker (1862-1932 ) made 
good use in many of his novels of the inexhaustible stores of 
romantic and dramatic material that lie buried in forgotten pages 
of Canadian history, (.'harlcs W. Gordon, “Ralph Connor” (1860- 
19374 was probably the most popular of Canadian novelists. His 
stories deal largely with pioneer life in the West; as those of Rob¬ 
ert Stead and Nellie McClung arc devoted to western farm life. 

Sara Jeannette Dutuan (Mrs E\'erard Cotes. 1862-1(422) 
publi.shed a very entertaining book of tra\'el fiction, A Social 
Departure, in 1890. B(*tween that \'ear and h)I 4 she wroti* nearly 
a score of light and readabh* iioveG Lin \' M. Montgoiiii ry ( Mrs. 
Macdonald, [1874-1942]) and Frederick William Wallace (i8Sf) 

) stand easily tirst among nox'elisls of tin* Maritime Prov¬ 
inces. In Anne oj Green Gables (19084 and its succ(*.s.sors 
Mrs. Macdonald has written a series of very delightful books 
lor girls. Mark Twain wrote to a friend, according to Dr. Mac- 
Met ban, “In Anne Shirley you will find the dearest and most 
moving and delightful child of fiction since the immortal Alice.” 
F. \y. Wallace is the author of a number of stories of the deep 
.‘v(*a lishermen of Nova Scotia and (he glorious da>'s of the “Blue- 
no.se" clii.)p(*r ships. He has also ])ro(luct*d two more serious books, 
iro(((/(';/ Ships and Iron Men (n.d.) and a s(*(jU(*l In the W'aku' oj 
the Wind Ships (1927). While these two are not (it t ion, C. H. J. 
Snider has combined history with fiction in his (ales of the Great 
I>akcs and the war of 1812, hi the Wake of the Fighteen Twelvers 
( 1913). Mrs. L. Adams Beck, of Victoria. B.C. (d. 1931 ), wrote 
tales of tin* Orient, under her own name, and (*qu;jll\' readable his- 
loriial novels under the pen-name of “E. Barrington.” In tin* 
Prairie Proxiiues a rallu*r remarkable group of Scandinavian- 
Canadian novelists did much g(.)od work in the interpret.ition 
of (he lib* of their iieople in the new environment of the ('an.idi.in 
w(*s|. The outstanding name's in this group are Martha O.^leiiso 
( i()00- ), Frc'derick Philip Grove* ( 1872- ) and Laura 

Goodman Salverson (1S90- ). Mazo de la Roche (18S5- ) 

has written a remarkable series of n(.)vels of life in Ontario. ;\n 
e.xcei>tionally effective group of short stories is M.irjorie* Pick- 
thall's Angels’ Shoes (1923), and a remarkable autobiography in 
the form of fiction is Philij) Grove'.s .1 Search for America 
(1927); Morley Callaghan's More Joy in Heaven (1937) and 
J’atrick Slater's Vellcm’ Frier (1934) arc outstanding. 

Children’sbooksof distinct merit are Cyrus MaeuMilkin’s Canadian 
Wonder Tales (iqiS) ,and Canadian Fairy Tales (1922 ),H. A. Ken¬ 
nedy’s A’'(’7f’ World P'airy Took (1904), Isabel Ee ch'ston Macka\''s 
TheShiningShip (1918), Marjor>- MacMurchy's The Child's House 
(1923), T. G. Marquis' The King’s Udsh (1924), Marshall Saun¬ 
ders’ Feautijul Joe (18(44 b Jinimy Goldcoast (1924 ), Helen B, 
Sandwell's Willey oj Colour Days (1(4241 and the animal stories 
of Sir Charles G. D. Roberts and Ernest Thompson Seton. 

Thomas Chandler Haliburion (q.v.) stands in a class by himself. 
In many respects lu* is the most striking figure in Canadian litera¬ 
ture. He is best known as a humorist. But there is more than 
humour in Haliburton’s books. He lacked, in fact, but one 
(luality to make him a great nova'list: he had no conception 
of how to construct a plot. But he knew human nature, and 
knew it intimately in many of its phases; he could construct a 
character and endow it with life; his jieople talk naturally and to 
the point; and many of his descr'iptive passages are admirable. 
Those who read Haliburton’s books only lor the sake of their hu¬ 
mour will miss much of their value. His inimitable Clockmaker 
(1837) as well as such of his later books as The Old Judge 
(1849), The Attache (1843). ir/,9e Saws and Modern Instances 
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(jS 5,0 ‘'ir'd Nature and Human Nature (1855), are mirrors of 
colonial life and character. 

BiauocrMPHY. — H. J. Morgan, Bibliotheca Canadensis (1867) and 
Canadian Men and Women of the Times (igi2) ; Sir John Bourinot, 
intellcctunl Development of the Canadian Beoplc (1881); G. Mcrccr 
Adam, Outline History of Canadian Literature (1887) ; J. C. Hopkin-s, 
j. Rcadc, A. B. de Mille and Th. O’Hagan in Canada: an lineyclo- 
paedia of the Country, edit. j. C. Hopkins (1898); C. C. Jame.s, 

■ Bibliography of Canadian Poetry (1899) ; S. E. Dawson, Prose Writers 
of Canada (1901 J; L. E. Horning and L. J. Burpee, Bibliography of 
Canadian Fiction (1904); A. MacMurchy, Handbook of Canadian 
Lilrralurc (igofi); T. J Burpee, Canadian Essays (jqio); W. S 
Wallarc, Encyclopaedia of Canada (i9,?S~37) ; T. G. Marquis, “His- 
torv of English-Canadian Literature,” in Canada and its Provinces 
P. Baker, History of English-Canadian Literature to the 
Confederation (1920); A. MacMechan, Ileadivaters of Canadian 
Literature (1024); J. D. Logan and I). G. French, Highways of 
Canadian Literature (i();>4); Lome Pierce, Outline of Canadian 
Literature (1927). See also J. ('appon, Rot>erts and the Intluence of 
Ills 'Lime fi';o,s) ; H. D. i.ee, Bliss Carman (1912); and V. L. O. 
('hillitk, 'Lhomas Chandler Jlaliburton (1924). (L. j. B.) 

CANADIAN LITERATURE (IN FRENCH). Early 

in the 2olh lentury, French Canadian literature entered ui)on a 
period of revival and rapid j^rogress. This .should not, however, 
he allowed to obscure the fact that important works were pro¬ 
duced earlier, and laid the foundation for the intellectual move¬ 
ment of the 20th lentury. 

The French language was introduced by the colonists of the 
17th and iSth (enturies. and has been ])reserved down to tin* 
present day in great ]uirity by all groups of k'rench Canadians, 
IKuticularly those of the I’Tetuh j)ro\'iiue of Quebec. Some of the 
older forms of the language haca- betm ])reserved more accurately 
than in k’rance itself; for linguistic devtdopment has been less 
rapid in Canada owing to the .smaller number of ptT.sons who 
s])eak French and their distance from tin* mother country. 
Canadian Frem h has, moreover, been enriched by new words 
(>1 (.'anadian origin. About i8()0 several writers, li\ing in the 
l)rovince oi Quebi'C, comfiinecl to form an intellectual movtmumt 
which led to an impro\’enienl in the quantity and (juality of French 
C;in.adian lii(‘ratiire. Uie leaders were the Abbe Raymond Cas- 
grain, Antoine Gerin-Lajoie, Hubert Larue and Joseph-Charles 
Tache. 

Even before this time, however, there were writers who.se works 
deserve to be n-inembered, and whose inllueme made itsedf ftdt 
on those who followed them. Gne of the most iiufuirtant names in 
the early history of I'renrh C’anadian literature is that of Etienne 
Parent who was for many years (alitor of the first 

French Canadian journal Lr Canadirn, and who was al.so the 
author of a number of articles on political and social questions. 

History.—The ehxiiient IJistoire dii Canada of Fr.nw'ois-Xavier 
Garneau (i8o()-66) (q.v.), which began to appear in ]8 .j5 , is, 
in spite of its defects, a standard work which still retains its 
value. Garneau did not have access to all the sources of informa¬ 
tion which modern research has made av.iilable, and his style is 
sometimes o\er-cnthusiastic, but his history formtal the basis 
of all the historical studies written after it. Somewhat later than 
Garneau, the Abbe* J-IL A. I’erland (J805-65) publi.shed a 
Coins d'lJisCnre du Canada which gives an excellent, account of 
I’Vench rule in the country. 

One of the princijKd historians of the early period of French 
Canadian literature is Antoine Gerin-Lajoie (1824-K2) who pub¬ 
lished a well-documented political study entitled Dix ans d'His- 
toirc dn Canada, iSqo-jSpo, describing the struggles which pre¬ 
ceded the setting up of resiionsible government after the Act of 
Union between Upi)er and Lowrr Canada in 1S40. 

I'he Abbe* Raymond Casgrain (1841-1(704) was a historian who 
combined learning with imagination. His works include skilfully 
composed descriptions of eiiisodes in national history, such as 
PHcrinagn an Pays d'Evangeline (1885), Montcalm et Levis 
(i8gi) and Une Seconde Arcadie (1894). 

Benjamin Suite (1841-1923) belonged to the generation of 
Canadian historians who explored both the wider and the more 
detailed aspects of history. After publishing L'llistoirr des 
Canadiens-Fran^ais (1882-84) he wrote a number of studies and 
monographs on special problems of Canadian history. Joseph- 
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Edmond Roy (1858-1913) was undoubtedly one of the most 
painstaking historians of the end of the last century. His IJistoire 
de la Scigiieurie de Lauzon, in five volumes, contains most valu¬ 
able information on the history of popular manners and customs. 

In the 20th century history continued to be the most important 
branch of French Canadian literature. More rigorous scientific 
methods were, however, adopted. The Abbe Auguste Gosselin 
wrote the history of the Catholic Church in Canada in the form 
of episcopal monographs. Mgr. Amedce Gosselin, archivistvof the 
Laval University of (Juehec, published an abundantly documented 
study, Llnstriicthm an Canada sous Ic regime jrant^ais (1911). 

Sir Joseph Chapai.s, professor at the Laval University of (Jue- 
hec. has won a place among French Canadian historians by his 
numerous works, wLich arc notable for their objective character. 
He published monographs on Jean Talon, commissioner of the 
king of F’ranee in Canatla (1904) and on the Marquis de Mont¬ 
calm (1911 ), He then published his Coiirs d'lUstoirc du Canada 
in four volumes, dealing with the Fhiglish rule from 1760-1850, 
which is dedicated to the Laval University. Hi.'^ great authority 
as a historian is largely due to his careful research work combined 
with the vitalizing intluence of strong feeling and a lofty style. 

The Abbe Lionel Groulx, professor at th(2 University of Mont¬ 
real, ha.s publi.shed historical works which a strong nationalist 
tendency sometimes prevents from being altogether reliable. 
Among them arc La Confederation Canadienne (i{)i8); La Nais- 
sance d'une Race (kik)), Lendeniains de Conqueie (1920) and 
F(7 -.v F Emancipation (1921 ). 

Poetry. —Canadian poetry found its first ins])iration in national 
history. The earliest jioetic school which arose at Quebec was a 
school of patriotic iioetry. 'I'his was one of the manifestations 
of the literary movement of ]8t)0. 

Octave Creniazie (1827-79) {q.vA, the first F'rench Canadian 
po('l, wrote jiatriolic verse insiiired by memories of the J'reiuh 
regime. Le Chant dn vienx Solilat Canadicn was one 0) hi-^ 
most popular poems with his fellow-countrymen, who shared hi.i 
at(a( hrneiit to France and to their own French origin. His Dra- 
pcau de Carillon celebrates a victory of MonUalm. He also wmle 
jioems dealing with Fiuropi'an events, such as La (iiterrc de 
Crhnee and Castelfidardo. He wrou* a certain number ol pliilo- 
sophiial poems, including Les M(>r/s and J.a Pronirnadi' d>'\ J'rtas 
Marts, l.ollis I'la'a h('l te (i 839 - 1 ()o8') {q.v.) surpassed (he older 
poet in the variety and in the (jualil>’ of Ids work. The 1 reru h 
Academy crowned h'lsJdenrs hon'ales ( 187(9) Leifende d'lin 

Peiiple (1.S.S7). Fred belle also piiblUhed other C'oluntes ot K rii 
[loetry, including Ae.v Oiseanx de Adige (187(9) Fenilhs I'o- 
lantes (1891 ). Intlueiued liy Victor Hugo, he attianpled the epi( 
style in La l.egende dim f’l itple. He look those cv'eiiK and ilio'-e 
personalities which best repn^senled the glories of Idem h C in.i- 
dian history, and wove them into an epic of his (ouiilry. La 
Legende d’nn Peitple, although it is sometimes loo rheioriiai iti 
si\ le, won an immense success. 

F’amphile la-may ( 1.S37-U918) was another of (he followers ot 
Creniazie. Although he had genuine l>riial feeling, he wiotc with 
loo muth fa(ilily and without sul'hcieni care. His early \oiiimt s, 
Flssais poetiqites (1865), Les Veiigeautes (1875), I lo (orbi’ 
(1879) and Petits Poenies (1883) bear traces of arii-!ic iirgli- 
gence. His talent is bt-st. illustrated by his Nolumc- ol soiiiu i-- l.es 
Conttelcites (1904). Lemay's principal theme is Canadian lite 
wdlh its traditions, its picturesciue cu.sloms ami its religious laiih. 
He was undoubtedly a precursor of the Ternnr school 'it leii-nt 
years, whieh records with lo\ ing cart- the humble luit jiu ! uresriue 
asjH-cts of I'renc h Canadian popular life. 

William Chapman (1850-1917), a conlem})orar\' of ihe (wo 
last-mentioned ]K)ets and a member of the- {Jiielxa si hool, c ele- 
br.'iled the glorious past of the J remli Canadi.iu'- in his volume 
J.es Aspirations (190.})- IL^ st>'le is sometimes ra'lu r straiiu-d; 
(here is more sincerity and feeling in his Rayons du .\<>rd ( 1910) 
and Idriirs de Givn- (icjij). 

Other members of the patriotic school inaugurau-d by f rcuia/ie 
aie Alfred Garneau (1836-1904), who ] ublished his ILo sies, 
Adoljihe Poisson (i S4C)—ni:? ), author of Ih tires Perdues (1S94), 
Sous les Pins ( IC902), and Chants dn Star ( 1917), and M. Neree 
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licauchemin, author of Ploraisons matulinalas (1897) and Patrie 
tnlime (i(j2H). AJfred Garncau tends toward a more intimate style 
of lyric poetry, characterized l)y greater delicacy of form, thus 
preparing the way for a new school, consisting mainly of Montreal 
I)oets, which new came into existence. 

Ernile N'elligan, whose poetic career was unfortunately cut 
short hy iliru'ss, puhlishc'd a number of psychological poems in 
which showed a certain morbidity of temi)eramcnt, but a 
high degree of jjoetic talent. Albert Lozeau (i878-to:'4) is the 
most irnporlani and at the same time the mo.>t prolific of the 
Montreal psychological school, llis volumes of verse, L’Amc Soli- 
litirc (i<;o7), Lc Miroir dc.s Jours (icyizj and Lrs Inuno’s tiu 
J'ays ( i()2()), contain meditations on love, suffering, nature and 
Canadian life. Paul Morin, in Lr Puon d'Knmil and Pohnrs dr 
t'rudrr rt d'Or, writes in a (lescrij)tive style; his main interest is 
in line and 1 olour. His verse is impersonal, objective and largely 
exotic. His versification is of high fjualily; in this resi)ect some 
of his poems surpass anything which French Canadian litera¬ 
ture has produced. Jean Charbonneau, author of J^rs Jilrssurcs, 
L'Aiir dr Sau^ and Lcs Prrdrstinrs, and Albert Dreux, author of 
Lrs Soirs and Lr Mauvais Passant, derive their inspiration from 
psv(hologiial study and from the love of nature. 

Soon. howevx.T, theri' arose another poetical school which has 
greater ariinity willi (he Quebec school. Its inspiration is i)atri' 
otic, and it finds its subjects in the. piciurescjuc' leatures of popu¬ 
lar life, customs and traditions. Madame Bl.anche J^amonlagne is 
the best poet of (his group, which has Ijeen called the Trrroir 
school. Her best-known volumes art^ l\ir nos Champs cl nos 
Rivrs (1CJ17), and La Vicillc Matson (tCj)?o). Her poedry is full 
ot siiKCTc' leeling, and shows great variety. Other poets of (his 
s( boiil arc- Albert I'Crlaiid, author of Canada (hantr, Engic'bc-rt 
dalle/,e, who wrote C/idn-ins dc I'Anir (icjio), and Alphonse* 
Jtesilels, author ol Mon Pays, nirs Amours (jcp ,0 and Dans la 
Prise dll Trrroir (icj,^.’L The Abbe* Arthur Lacas;e, who pub- 
li.shc.’d Ilcurrs So/ifairrs (icpO), L'Etivol dcs ilrurrs (i<jn/) and 
JJrurrs Srreinrs (1027) belongs both to the religious and (0 the 
Trrroir schcMils. 

Novcls and Essays, —'I'he Canadian novel made its appear¬ 
ance at (he* same |)eric)rl as history and poetry. I’hilippe Aubc*rl 
de (l.ispc* ( i7Sf>-j87r ) imblished Lrs Ancirns Canadirns in ; 
this is a nos’C'l of manners, in which the author gi\c*s an account 
of the old customs and traditions of the country. Another novc-l 
(d manners, Jrafi Rivard (iSti.Q by Antoine dc'*rin-l.ajoie 
8’) (r/r ), not only depicts the life of a settler, but is alsct in- 
teiidc'd to show (hat it is the duty of young Canadians to remain 
on (he land, and not (.0 emigrate to the industrial (owns of (he 
Cnitc'd Stales. 

'i'liere are not many ITench Canadian novels of great impor¬ 
tance. Among the most successful novelists may be mcaitioni'd 
jo.seph Marmc-tte (oS.pj-cjsi, w'ho wrote a number of liistorical 
novc'Is, and Eaurc* Conan ( i8.t5-i().7.j). who.se' psychologic'al noveds 
include An^rlinr dr Montbrnn (18841, L'Ouhlir (ic^j) and La 
.Seta Imnuirtillr (lu-’-l' Among latc'r writers. M I’aaic*>t Cho- 
ciueltc* { I .Sfij- 1 ().| 1 I. with his L> s Riband (iKc)S) and Clandr l\ty- 
san (iSc)()), K. de Kociuebrunc* witli l.rs Habits Rou^rs (, ic):*^). 
/.) V Jhimrs Lr Marrhaml lic;.-'7) and Harrx Uernard wide La 
Trnr I'mintr (ni ’ei .'Uid La Miiison vidr (ic).?Oi li.ive ,dl pro- 
ducc'd works in which !iis(or> and deseriplions cif manners are 
Combinc'd with jesychologic al analvsis. 

rTi'uch C.inadian literature includes a large number of essays 
and travel skc*(c hes which ha\*e ac hie\'ed consider.ildc' sin ce-.s 
l auchc'r dc* Saint-Maurice' ( i844-c)7), ;i writer of gri'.it innigm.i- 
lion and sc'nsit i\c'nc'ss, wrote mainlN* travc'l irnj>ress:on.: Dr Our- 
hre d Mrxiro (iSOb), .-1 la Prunafitr, C\>ntrs rt Rriits (1S74). 
Jh' tripord d babord ( 1S77) and /.o/» du Pavs (i.s.Sc;). 

Arthur Uuies (i84o-i<)oi) is undoubtedly (he* greatest master 
of (he essay; he is notable for his witty and lively style. His 
princip.d works include Chroniqurs, Jlumcurs rt Ctipricrs (187,0. 
Chroniqurs, Voyatirs (iS75f and picturesciue studies in descrip¬ 
tive' geogra\)hy such as P'Outaouais suprrirur (iS.^uC An Por- 
tiqur dr\ Laurrntidrs (1891) and La Valldr. dr la Matapdilia 

(1S95). 


Napoleon Lc'gendre (1841-1907) and Ernest Gagnon (1834- 
1915; wrote interesting studies of manners and history. Adolphe 
Routhier (1839-1920) left a considerable body of critical and 
other writings. A travers L’Europe (1881 and 1883), A travers 
VEspagne (1889), De Quebec a Victoria (1893) and Qudhec et 
Levis (1900) may be specially mentioned. He also wrote a novel 
on a Biblical .subject, Le. Centurion (1909). Adolphe Routhier is 
notable for the taste and artistry of his prose style. One of the 
must polished prose writers is Adjutor Rivard, (he author of 
jMipular artistic sketches, Chrz nos Gens (1918). 

Philosophy and Criticism.— One of the characteristics of the 
rc'vival of French Canadian literature in the 20th century is 
(he deve!o])nienf of philosophical and critical literature. There 
were few important iihilosophical works until recently, when 
Mgr. Louis-Adolphe Taciuet, professor at the Laval University of 
Quc*l)c*(, published a series of social and religious studic-s written 
in a classical style; Principrs grnrraux du droit public dr I’Eglise 
( KjoS). L'Eglisr rt VEducation (1909). UOrganisation rcligicusc 
rt lr pouvoir civil (1912), L’Action religirusr rt la loi civile 
(ic)i5) and five series of Etudes et appreciations. M. Henri 
Houra.s.sa, leader of the nationalist school, has publi.shcd a num¬ 
ber of political studies w'ritten in a style of great vigour, including 
Qur drvons-nous d TAnglctcrre? (191.O and IHcr, Aujourd'liui, 
Drmaiti (i<jibi. .S(jmewha( earlier. Edmond de Nevers (1862- 
i()06) made valuable contributions to sociology and history: 
L’Avrtiir du pruple caiiadien~lran(ais (189O) and IJAmr Amcri- 
< ainc (1900). 

Not much of importance has lieen prcjducecl in the* s[)here of 
political oratory except the s[K*c‘cht's of Sir Wilfrid LauricT, who 
c'xcelled as a jiarliamentary .speaker. 'Hu* chi(*f represent:itivc*s of 
tuaclemic elociuence are Adolphe Roulliic'r and .Sir Jc)sei>h 
Chapais. A religious sjx'aker of gri*al power was Mgr. ikiul-hjugcne 
ktty ( 185C7-1C726 ), arc hbishop of Quc'liec, llis published spec*c.hes. 
D/scours patnotiqurs rt rrligiruscs (ujjb). Action Socialc catlio- 
Itque rt I'rmprrafUr (iqzj) and Apdtrrs rt Apostolat (1027) 
show great dicdectical power combined with imagination and a 
graceful style. 

Practically the* lirst e.xponcnl of literary criticism in Canada 
was Mgr. Camille Ro>*. He* was (he* first to make a sc’sternatic 
study of French Canadian literature' and its history, Henri d'.Arlc's 
has also made* valuable contributions to criticism with his F.ssais 
rt Conjrrrncrs (1910), Nos Historiens (1921 ) and Louis T'rrchettc. 

( I (125 ). 

'Hie branch of I'rench (_'anaclian literature which has made least, 
progress is the drama. No important theatrical works have as yet 
been produced. French Canadian literature is nevertheless in a 
llourisliirig condition at the prc.sent time. During the last 20 
ye.irs there has lieen great progress in almost all branches of liter¬ 
ary activity. 

Jliiii.ioORAi-iiv.—P. Gagnon, Essai de bibUographie ennadirnne {2 
vol.... Quebec and MoiUreul. 1895 1912); N. E. I)ionne, Invcnlaire 
> Iirounlogiqur itr; livrrs, brorhurex, journraiix ct rrvurs publics en 
IdPirnr fr/niraixr dans la province dr {)udbcc ijOq-iQ04; E. Larcau, 
llhloirt' dr In litteraturc catiadiennr (Montreal, 1874; abridged ed. 
jS.S}); ah d(*r Holden, Etudes dr LitU'ralurc canadirnne-fratK^aise 
( P.iri.-,, looD, Suuvrllrs Etudes (I’ari.s, 19O')); Mur. Camille Roy, 
JAolo sur la Lilleraiure ( anad':enne (Oiiehei', 1907) ; ‘'Erenrii Canadian 
Lileraturi" (mcC- lieinu vnl. 12, pL 2, ot Canada and ks Province 
(t-d. .A. Sluirtf an<l A. G. I,)ought\-, 'J'oronfo, loi.c e!r.), Nauveaux 
Is'ajis ((,>iiebec. 1914), Manuel d'liisliare de la lit i era! ure canadirnne- 
/n/.'U'iMf ((Quebec, nu87, Eonbles en flairs ((Quebec., 1023), and A 
I'thnl'n di \ tiatiirs (Oueliee. 1924); Makers of Canadian Literature 
(ed A L('rne Pierce and \', Morin, Toronto, xo.’3 etc.) ; A. Lome 
Pierce, .l;j Outline of C inadian Literature ('Poronto, 1927). (C. Ro.) 

CANADIAN NATIONAL RAILWAYS, 23,790-mi. long 

railway sysiem oiieraled by the Dominion Government of Canada. 
The system, the largest in America in point of miles of road op- 
eraied, was formed of tive separate railways. Two of these, the 
Interiolonial and <he National Transcontinental, were built by 
the Dominion Government as instrumenl.s of national policy. The 
other three, the Canadian Northern, the Grand Trunk, and the 
Grand Trunk Pacific, were privately owned systems whose im¬ 
pending bankruptcy at (he time of the 1914-1018 World War im- 
pelhxi the Government to come to their aid with financial a.ssist- 
ance which reached such proportions that their taking over by the 
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Government followed as a matter of course. The system is oper¬ 
ated as a unit under a board of seven directors appointed by the 
Dominion Government; the president, chief operating officer of 
the company, is chairman of the board. General offices are at 
Montreal, Quebec. 

Unlike nationally owned or controlled railways of most other 
countries, the Canadian National system has not a railway trans¬ 
portation monopoly; over a large part of its territory the system 
meet.s keen competition from private railways, as well as from 
waterway and highway carriers. Every province, and every impor¬ 
tant city and town, inland and ocean port of Canada, is served by 
the Canadian National’s railway lines; adjacent sections of the 
United States arc also served by the system’s lines. Railway 
equipment at Dec. 31, 1939, included 2,562 locomotives, 88,903 
freight cars, 3,158 passenger-train cars, and 6,205 service cars. 
During the year 1939, 10,144,749 revenue passengers and 45,691,- 
284 tons of revenue freight were carried. Oi)erating revenues of 
the above system for the year 1939 amounted to $203,820,186. 
Separately operated, but closely allied, is the Canadian National 
(West indies) Steamships .service between eastern Canada and 
Bermuda, West Indies and Caribbean ports. Separately operated 
is the Canadian National-owned Trans-Canada Air Lines giving 
service between east Canada and the Pacific Coast. (S. J. H.) 

CANADIAN PACIFIC RAILWAY COMPANY opi¬ 
ates a railway extending across Canada from Halifax on the 
Atlantic coast to Vancouver and Victoria on the Pacific, and by a 
network of branch lines reaches practically every town and (ity 
in the Dominion. By its own Atlantic and Pacific fieets it pro¬ 
vides under one manag('ment a direct artery of communication 
between Europe and Asia. It was built to unite the scattered prov¬ 
inces of Canada intt)an economic, as well as a political confedera¬ 
tion. The construction of the line was begun by the Dominion 
Government in fulfilment of an agreement made with the 
Province of British Columbia in 1871 to secure construction 
of a transcontinental line. Progress as a Government undertaking 
was unsatisfactory, and it was decided to turn the project over to 
private capital. A syndicate headed b>' Lord Mount Ste|)hen, 
first president. Sir William Van Horne. Lord Strathcona and others 
was gi\'en ten years in which to build it. In the face of tremendous 
{)hy.sical and financial difficulty, and great opposition, th(‘ main line 
from Montreal to the Pacific was linished in five years, the last 
spike being driven on No\'. 7, 1885. .Settlement of Canada's vest 
l)y the company followed. Mileage of lines owned, leased and 
operated in Canada is 17,169-4 ; lines controlled and separalel>' oi>- 
crated in Canad.i ()()■(>, and United Slates 3,832-7, a total of 21,- 
071-7; jiassenger .and freight liners on the Atlantic 14; on tlu P.i- 
cific 4; coastal, kike and river ste.iinships 37; hotels owned and 
operated 14; lodges 6. The company, in conjunction with the 
Canadian National R.iilw:t3''S, participates in the new Vancouver 
Hotel. It o[)erafes and owns its slee|)ing, ))arlour and dining cars, 
also owns and operates a telegraph and cable C()mi)any and an ex¬ 
press company, covering every imiiortant point in the world The 
company builds most of its own rolling stock and engines. I’ot.il 
investment in proper!)' at Dec. 31, 1939 was $1,192,288,990. Cap¬ 
italization; ordinary capital stock authorized $500,000,000; is¬ 
sued $335,000,000; 4^/r i)rcfercncc $137,256,921; 4'";, debenture 
slock $295,438,228, funded debt $209,153,126. The head office is 
in Montreal, Quebec. (E W. B.) 

CANADIAN PRESS, THE. About TOO daily newsptipers 
in the Dominion of Canada form The Canadian Press, which co¬ 
operatively collects and distributes news over a net-work of 12,- 
ooomi. of leased wires. Members apiiropriate about $780,000 
annually to cover the cost of (his news service. The Canadian 
Press operates in close relation to the Associated Press. Both arc 
mutual and non-profit making. Between them there is an exchange 
of news, h'or foreign news, The Canadian Press has a bureau at 
London receiving Reuters and Press Association services and its 
New York bureau receives the Associated Press and Havas report s. 
CHADIAN ROCKIES CIRCLE TOUR, as its name 

implies, extends loop-fashion from Calgary, Alberta, Canada, 
through eastern British Columbia as far east as Maclcod and back 
to Calgary. It covers 567m. in its course and twice crosses the 


continental divide of the Rocky mountain system, following the 
Trans-Canada highway throughout most of its length. 

CANAL CRAFT: sre Barges and Canal Craft, 

CANALE or CANALETTO, ANTONIO (1097-1708). 

Venetian painter, born on Oct. iS, 1697, was educated under his 
father, Bernard, a scene-painter of Venice, and for some time 
followed his father’s profession. In 1710 he went to Rome, to 
study architecture. On his return home he devoted his powers 
to painting, finding subjects in the architecture of his native 
city, which he painted with a clear and firm touch, with magnifi¬ 
cent perspective and mastery of colour. He resided .some lime 
in England, in 1746 and in 1753. The National Gallery. London, 
has five pictures by him, notably the “View on the Gnind Canal, 
Venice,” and the “Regatta on the Grand Canal.” He died on 
April 20, 1768. Among his pupils, whose work passed at an 
early date under the misleading title of “Canaletto,” were 
Francesco Guardi, Michele Marieschi, Antonio Vi.sentini, Zaltag- 
lioni and Columbini. Bellotio (commonly named Bernardo), 
who is also sometimes called Canaletto (1724-1780). was his 
nephew and pujiil, and painted with deceptive resemblance to the 
style of the more celebrated master. 

CANALEJAS Y MENDEZ, JOSE (1854-191-^), Spanish 
politician, was born in Ferrol on July 31, 1854. He graduatial 
(1871) at the university of Madrid, took his doctor’s degree 
(1872), and became a lecturer on literature (1S73). He entered 
his father’s engineering works and studied railway problems, but 
continued his lilt'rary work, publi.shing a history of Latin litera¬ 
ture in two volumes. He was elected dejiuty for Soria in iSSt, 
became under-secretary for the ])rimc minister’s department under 
Posada Herrera. (1883), minister of justice (1888), and of fintince 
(1804-95). He was president of the chamber in the Moret admin¬ 
istration, and became jirimc minister and chief of the Liberal 
I.iarfy in tqto. He wa.s murdered in Madrid on November 12, lot 2. 
while in oltice. Canalejas believed in the iiossil)ility of a rnonarihy 
open to .'I thoroughgoing democratic policy both in economic and 
in civil ;ind political matters. A sincere Catholic, he was never¬ 
theless a strong anti-clerical, and a champion of the rights ol the 
State tigain.st the encroachments of the Church. By his death tlic 
Spani.sh Liberal party lost the only statesman capal)le of uniting 
it under one definite programme. 

CANALIS (sometimes Canal), in architecture, tlie (h'jiret-sed 
portion of (he band whose spiral curvature forms the volute of 
the Ionic capital (,vcc Order). 

CANALS AND CANALIZED RIVERS. A canal i n 

artificial watercourse, used for the drainagt' of low land-, (.sec 
Drai.nagk or Landi, f(jr irrli.;;i- 
tion (q.v.), or more ('^i)C(ia!K' 
for the purpose of navigation fiv 
boat.s, barges or shifi.s. f or 
canalized river.s sre below 'I t.if 
fie on inland w'aterwa)'^- and iii- 
ternatiomd agreements tillcitmg 
them are di'ali with in tlie arli( le 
Inland Water Transeoim .Sre 
also the articles on j>,ii i u ul.ir 
rivers, canals and pl.Mc-.; c if , 
'I’liA.MEs; Meese; Kii.i , '•!, 
Early History of Canals.— 
Probably the first cinab were 
made for irrigation, but in v- ry 
early times (hey came also to l)e 
used for navigation, a.*- in Assyria 
and Egypt. The Romans con¬ 
st rurted various work.- ot the 
kind; Charlemagne projected a system of waterway.- connect¬ 
ing the Main and the Rhine with the Danube; while in China 
the Grand Canal, joining the Pei-ho and ^'ang-tse-Kiang and 
constructed in the 13th century, formed an in4)or(;int artery of 
commerce, serving also for irrigation. But although it apiiears 
from Marco Polo that inclines were u.sed on the Grand Canal, these 
early waterways W'ere for the most part only prseticable between 
points that lay e-n nearly the same level, no method being known 
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of (onvfniently transferring boats from one level to another; and 
inland navijialion could not become K(-nerally useful until this 
defect hatj been remedied by the employment of locks. 

Doubts exist as to the person, and even (he nation, that first 
introduied lo(ks. Some writers attribute their invention to the 
Dutch, holding that nearly a century earlier than in Italy locks 
were used in Holland, where canals are very numerous owinj^ to 
the lavourable physi(al conditions. On the other hand, the con- 
trivame has been claimed for en^ineer.s of the Italian .school, and 
it is .said that two brothers DomeMi(o of Viterbo constructed a 
Jo( k chamber enclosed by a j)air of ^'ates in J48J, and that in 14S7 
Ja onardo da V'inci comi)let«“d .six lo< ks uniting' the canals of Milan. 
In any case the introdu( lion of locks in the 14th or 15th century 
^'ave a new character to inland navigation. 

'I'he Languedoc canal (canal du Midi), which connects the liay 
of Biscay with the Mediterranean, may be regardc'd as the pioneer 
of (he canals of modern Europe. It has i nj locks in a Icmgth of 
i4<S miles and ri.ses to an elevation of ()>oft. above sea-level, its 
depth being about 61 feet. It was designed by Baron Paul Ric]uet 
de Bonrepos (j(»04-8oj and was linished in iGHi. With it, and 
the still earlier Brian- canal (1O04-42), Prance began that policy 
ol canal construe lion which has provided her with ovc-r 4.000 miles 
of canals, in addition to ovc>r 4.600 miles of navigable rivers. In 
Russia Pc'ler the- (Ireat undertook the construc tion of a .system of 
canals about the beginning of (he* i.Sth century, and in Sweden 
a canal with locks, connecting I'vskil.stuna with Lake Malaren, was 
finished in 1606. In England the oldc-sl artifuial canal is the 
boss Dyke, a relic of the Roman occupation. It extends from 
Lincoln to the- rivcT T'rent near d'orksey (iim.), and formc-cl a 
continuation of the- ('aer Dyke, also of Roman origin but now 
filled up, which ran from Lincoln to Pc-tc-rborough (40m.). C'am- 
clen in his liritannki says (hat (he- Loss Dyke was dc-c-pc-ned and to 
some extent rendered navigable in u :i. Little, however, was done- | 
in making canals in (ireat Britain until the middle of the i8(h 
century, though bet ore that date some jcrogress had l)een macle in 
rc-ndc-ring some of the- larger rivers navigable. In i7sc) the duke of 
Bridgewater olitained powers to construct a canal betwe-en Man¬ 
chester and his collic-ries at Worsley. d'his work, of which James 
Brindley was the enginc-er. was opened for trafTic in 1761. and 
(here followc'd a jieriod of great activity in canal construction, 
which, however, came to an end with the introduction of railways. 

In the I'nitc-d St.ites the first canal was made in J7():-(j6 at 
South H.alley. Mass., and canal building was c.arric'cl on with 
great .'iciivily from the beginning of (he i()th century until about 
1X47, whcTi the advent of railways checked their developmc-nt. 
Out of a total of over 4,500 miles of canals built, mostly in New 
York, Penn.sylvania ami Ohio, miles were out of use ctr 

abandoned in i cp i. 

'riu- canals m.ade in the early days of canal-construction were 
mostly of the class known as b./rge or boat canah and, owing to 
their limilc-d clejcth and breadth, were only availalde for vessc-Is 
ol sm.dl size. But with the growth of cc)mmerce the advantage 
w.Ls sec-n of cutting caii.ds of such dimensions as would enable 
them to .'iccommodate sea going shii)s. .Suc h ship t duals are 
retc'rred to in (he last section cd (his article, 

BARGE CANALS 

Choice of Line.— In laying out a line of canal the engineer is 
more restriclc-d than in forming the route of a road or a railway, 
(iiadienls being inaclmissilde, (he canal must either be made on 
one- unitorm le\'el c»r must be adaided to the gem-ral rise or fall 
ol the countIV through which it jiasses by being constructed in a 
series of le\'el reaches at varying heights above a datum line-, c-ach 
closed by a lock, or some ec|uivalent device, to enable vessels to 
be transferred from oiu* to another 'I'o avoid unduly heavy earth¬ 
work, *lhe reaches must tolUnv (he bases of hills and the windings 
of valleys, but from time to time it will become neccssarv to 
cross a depression by the aid oi an embankment or aqueduct, while 
a piece of rising ground or a hill may involve a cutting or a tunnel. 
Sharp bends must be avoided, the iiermissible radius of curves 
depending on the dimensions of the vessels for which the canal is 
til ^igned and the width of the waterway. 


Aqueducts. —Brindley took the Bridgewater canal over the 
Irwell at Barton by means of an aqueduct of three stone arches, 
the centre one havdng a span of 64ft., and Thomas Telford ar¬ 
ranged that the Ellesmere canal should cross the Dee valley at 
Pont-y-Cysyllte partly by embankment and partly by an aque¬ 
duct 1,000ft. long and 127ft. above the river, consisting of a cast 
iron trough supported on iron arches with stone piers. In the 
building of the Manchester Ship Canal it became necessary to 
replace Brindley’s aqueduct at Barton, which was only high 
enough to give room for barges, by a swung aijueduct, the first of 
its kind, to allow- .shipping to jiass in the canal under it. (.See Man- 
rjiKSTKk Ship Canal.) 

Tunnels. —One of the earliest canal tunnels w-as made in 
1766-77 hy Brindley at Ilarecastlc on the Trent and Mersey 
canal. It is a.XXoyd. long. 12ft. high and qft, w'ide, and has no 
low-path, the boats being propelled by mt-n (“Icggers”) lying on 
their backs and pushing with their feet against the tunnel walls. 
'I'his tunnel was in i()28 out of use owing to subsidence due to 
coal workings. Tniflic is now worked through a second tunnel, 
parallel to this but i6ft. high and 14ft. wide, im hiding a (ow- 
[lath. which w-as linished by Telford in 1827. Slandedge tunnel, 
on the Hudderslield canal, is o\'er three miles long, and is still 
Ii(; 28) worked hy “leggers.” Tunnels on Continental canals, cs- 
jM-cially in France, are numerous and of much larger dimensions 
than tho.-^e on Engli.sh canals. One, on the St. Ouc-nlin canal, 

(),200yd. long, is 26.’,ft. wide and 2.C,ft. high. 'I'he Royauhourt 
tunnel on the Nord canal (comiileled ICJ24) is 4.;57>'d. long, 
44lt. wide and 28]ft. high, with an c-nlarged [)a.ssing place in the 
middle. 'Lhe largest canal tunnel in the world is that at Rc)\c' 

I tig. 8) m-ar Marseille. (See Ship Caitals below. ) 

Dimensions.—The dime-nsions ol a canal, ajiart fiom consid¬ 
erations of water-supply, are regulated !)>■ (he- size of the vessels 
which are to be used on it and, to some extent, by I heir speed. 
According to J. M. Rankine (Manna! of Civil K)i^i)ivrrnn[)^ 
the dc-plh of water and sectional arc-a of waterway should be siuh 
as not to cause any ma.terial increase of (he rc-sistaiuc- to (he 
motion of the boats bc-yond what would be encounlerc-d in open 
water, and he laid down the following rulc-s as fulfilling Ihc-se 
conditions;— 

Lc-ast breadth of bottom —2 X greatest lirc-achh of boat. 

Least depth of water =i t It. -f greatest draught of 

boat. 

Lea.st sectional area of =0 'e greatest ininiersed mid- 

waterway shi]) .section of boat. 

Rankine was considering the small barges in use in his clay, but 
his proiKirtions are still very generally aecc-ptcal. In large modc-rn 
canals it is, however, usual to allow a greater clearance than isin. 
undc-r the boat, the amount increasing with the size- and the 
speed of the vessels (sec IIydraultcs). The ratio of wetted 
cross-section of the- canal to the inmiersc-d cross-scc 1 ion ot 
boat varies in modern canal.', from 4:1 to 6.5:1. 'riie largc-r the 
ratio, (he less will he- the* erosion of the banks, vvhii h inc rease's 
with the' spc'ed of vessels. The' orcliii.iry inland carnal in England 
IS commonly from 18 to 4of(. wide at the bottom, 40 to 45ft. at 
(he water level, with a depth of 4I to 5 feet. The early c onlinental 
canals were a little larger, being usually designe-d for boats of 100 
toils or more. In some recent I remii canals a clejith of XU't. 
and a width of .tq'.ft, at a dc-ptli of ti'ft. have- bec'u adopted for 
the waterway; and the- locks, ciesigncd for two barges in line-, 
are jSoft long and iq ^ft. wide, d'he tendem v' on all continenUil 
watc'rw.iy systems lias been, since thi' last decuie of the- iqth 
cc'ntury, to incrc'asc' the ruling dimensions of both canals and 
canalized rivers in orcieT to allow a larger proportion of the 
craft using the great free rivers, such as the Rhine, to navigate 
the locked waterways. In Germany, for instance, canals have been 
constructed with a width of bgft. and upwards. 

Canal Banks, etc. —To retain the water in porous ground, and 
csjHH'ially on embankments, a watertight lining of puddle clay 
must be provided on (he bed and sides of thc^ channel, or some 
other means, .such as a lining of concrete, adojited to prevent Dak- 
age (fig. i). The difhculty of .maintaining canals on embankments 
is always a serious one even on banks of quite moderate height. 
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The sides of canals are usually sloped, the angle varying with the 
nature of the soil from i in to i in 3 or even flatter. In rock 
cuttings the sides arc often nearly vertical. To prevent the 
erosion of the sides by the wash from boats it is usual to protect 
the banks at and near the water line by stone rubble or pitching, 
concrete or brick paving or fascine work, in some cases com¬ 
bined with continuous piling (figs, i and 2). A berm—a narrow 



level strii) along the bank at or just under the water level—is 
sometimes formed in the bank to minimize the elfect of wash 
(tig. 2). 

Water Supply.—If there be no natural lake in the district for 
storage and supply, or if the engineer cannot draw upon some 
stream of suITk ient size, he must form artificial reservoirs in suit¬ 
able situation.s. They must be situated at such an elevation that 
the water from them may How, through feeders, to the summit- 
level of the canal; and, if the expense of pumping is to be avoideii, 
they must command a sufficient catchment area to sujiply the 
loss of watir from the canal by evaporation from the surface, 
[lercolafion through the bed, leakage at gates and lot kage. .'^ince 
the consumjilion of water in lockage increa.scs both with the 
size of the locks and the frequency with which they are used, 
the difficulty of finding a sufficient wafer supjily may put a limit 
to the density of traffic possible on a canal or may jirohibit its 
locks from being enlarged so as to accommodate boats ol the size* 
nece.ssary for the (‘conomical handling of the Irafiic under moclcTii 
conditions. It may be iiointed out that the up consumes more- 
wafer than the down traffic. An ascending boat on (.‘ntc-ring a lock 
displacc‘s a volume of water equal to its subme-rged capac ity I'hc* 
water so displaced flows into the lower reach of the canal and. 
as the boat jiasses through the- lock, is replaced by water flowing 
from the upper rcacli. A descending boat in the same way dis- 
])laces a volume of water equal to its submerged cajiaeity, but in 
this case the displaced water flows back into the higher reach 
where it is retained when ihe gates are clo.sed. 

Some economy of water in locking may he effected by using 
side ponds (.see i)elovv); but, nt*\ertheless, it is necessary in the 
case of some canals to rc-.^ort to pumping in order to supply de¬ 
ficiencies, ])arlicularly in dry seasons and on summit levels. There 
are many canal pumping installations in France. Gc-rmany and 
England. Electric power has becTi utilized for pumicing in some 
plants. 

Waste-weirs and Stop-gates.—An essential adjunct to a 
canal is a sufificient number of w’aste-weirs to discharge surplus 
water accumulating during floods. The wasfc--weirs are placed at 
the top water-level of the canal, so that when a Hood occurs the 
water flows over them and thus relieves the bank.s. Culverts, 
when constructed under a canal embankment to pass streams and 
flood water. mu.st be of ample dimensions (see Wkir). 

Safety or stop-gates arc necessary at intervals for the purpose 
of dividing the canal into isolated reaches so that, in the event 
of ;i breach, the gates may be shut, and the discharge of water 
confined to the reach intercepted between two of them. In broad 
canals these stop-gales may be formed like lock gates: or in 
small works they sometimes consist of thick planks slipped into 
grooves. Self-acting gates have been tried but have not provefl 
trustworthy. Stop-gates consisting of a horizontally framed steel 


.shutter of the width of the canal, suspended from an overhead 
bridge and counterbalanced, are used on some modern canals: 
these can be lowered by means of gearing into grooves built in Ihe 
canal sides. 

Locks. —In large locks, as well as in most of the small locks 
of modern construction, the .sluices by which the lock is filled 
or emptied are carried through the walls, but in many old locks 
the sluices consist of small openings in the gates. 

The gates, generally of oak in old canals, but more usually of 
.steel in large canals and those of later dale, lit into reu-s.ses of 
the walls when open, and close against sills in the lock lioltom 
when shut. In small narrow locks single gates only are necessary; 
in large locks i)air.s of gales are required, fitting together at the 
head or “milre-})ost'’ when closed. The vertical timlier at the 
end of the gate is known as the “heel-i)Ost,” and at its foot is a 
casting that admits an iron or steel pivot w-hich is fixed in the 
lock l)oUom, and on which the gate turns. Iron stra{)s round the 
head of the heel-post are let into the lock-coping to sui)port the 
gale. 'I'he gates arc opened and closed by balance be.ims project¬ 
ing over Ihe lock side in the ease of many small locks and by 
hand gearing in others. Electrically operated machines arc largely 





Fig. 2. —CROSS-SECTION OF BARGE CANAL BANKS. SHOWING THE 
SLOPING SIDES. THE STONE RUBBLE TO PROTECT AGAINST WASH. AND 
THE BERM. A NARROW LEVEL STRIP THAT INCREASES THt CROSS SEC¬ 
TIONAL AREA OF THE AVAILABLE CHANNEL IN CANAL.S LIABLE TO f I.OOD 
WATER 

employed on canals of modern construction in .Xmrrica and on 
the continent of Europe for opening and closing lot k gate.s and 
sluiies t.S'ce also I)o( ks.) 

In order to economize water, canal locks are made only a little 
larger than the largest vessel they hava- to .k < ummodale (see 
below; Canal Barges and Modern Canal i)eveh‘i>nirnt). In many 
canals con.structed since 1900, however, i)ro\i^i(in is made for 
admitting a train of barges; such long loik.s have sometimes 
intermediate gales by which the effective Icngih is reduced when 
a single vessel is pas.sing (fig. 6j. 
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The lift of canal locks, i.e., Ihe difference })etween the levels of 
adjoining reaches, rarely exceeded 12ft. up to the end of the igth 
century and in some locks the lift is as little as 1 Ut. The modern 
practice is to build one lock with high lift in preference to a flight 
of shallower locks in all cases where the configuration of the 
ground and considerations of water sujiply allow of this being 
done. In Germany, for instance, there is at least one lock with 



Fig. 3.—plan of locks, weir and haven, on the river main, near 

FRANKFORT 


a lift of over dsit., and lifts of 20 to 40ft. are not uiuoinmon in 
America and on the continent of lOurope, 

I'o save water, especially where the lift is considerable, side 
ponds are sometimes einjiloyed. They are reserx^oirs into which 
a [lortion of the water from a lock-chamber is run and stored in¬ 
stead of being discharged into the lower reach, and it is used once 
more for partially filling (he chamber. 'The consumjition of water 
is in some cases reduced by this means by 50%. Double locks, 
may also be uscal to save water, since each serves as a side pond 
to the other, and to save time, since vesseds c an jiass up and down 
simultaneously. 

Lateral Canals. —The name “lalc*ral c;m;ir’ is given to an 
artificial navigahle locked waterway, constructed at the side of 
or near to the course of a river, which for varying reasons, such 
as the jiresence of rapids or falls, is not navigable* and may be 
unsuitable for canalization or improvement. A l.itc'val canal draws 
its siijiply of water from the river with which it is connected, and 
is. ill fact, a “b\'-pass,” vessels entering it from tlie river at the* 


to locks where many small pleasure boats have to be deak with, 
i.s to fit the incline itself with rollers, upon which the boats travel; 
and at Koultcr’s lock on the Thames an electric conveyor is pro¬ 
vided on the inclines. In some early cases boats were conveyed on 
a wheeled trolley or cradle running on rails. This plan was for¬ 
merly in u.se on the Morris canal (New Jersey), built in 1825-31, 
in the case of 23 incline.s, the rise of each varying from 44 to 
100 feet. Between the Oiircq canal and the Marne, near Meaux, 
Ihe difference of level is alioiit 40ft., and small barges weighing 
about 70 tons arc taken from the one to the other on a wheeled 
cradle over an incline nearly 50oycl. long. Heavy loaded barges 
I are, how-ever, apt to be str.ained by being supported on cradles in 
(his way, and to avoid this objection an incline carrying a tank 
on wheels filled with water in which the barge tioated, was con¬ 
structed about 1840 on the old Chard canal (England), now 
abandoned. Ten years later a similar incline was adopted on Ihe 
Monkland canal in Scotland, where two tanks were used, one 
going up while the other was going dowm, counter-balancing each 
olhcr. d'he power required was provided by steam engines. 

Lifts.—Vertical lifts can only be used instead of locks at places 
where the difference in level occurs in a short length of canal, 
since otherwise long embankments or aqueducts would bi* iu‘c<*s- 
sar>' to obt.'iin sites for their construction. An early example was 
built in 180Q at Tardebigge on the Worcester and ib'rmingham 
canal. 

At Aiiderton a lift was eretted in 1875 to connect the Weaver 
navigation with the 'I'rent and Mersey canal, which at that point 
is 50ft. higher than the river, 'i’he lift is a double one, and can 
deal with barges Uf) to lOO tons; the ves.sels .ire water-borne in 
a wroughl-iron tank 75ft. Jong and J5lft. w'ide. Until igoS (he 
tanks were raised and lowered by means of hydraulic rams but 
in that year electric pow^ir was substitutcfi, each of the two tanks 
being counter-balanced by weights and operated by electric 
w'inches. (See J. A, Saner, Proc. Inst. C.E., vol. cJxx., icpo.) 

A similar hydraulic lift, completed in 188H at Fontinettes on the 
Ncuffosse canal in France, can accommodate* vessels of 300 tons, 
a total weight of 785 tons being lifted 43fl.; and a still larger 
example on the Canal du Centre at La Eouviere in Belgium, built 
in 1888, has a rise of 50ft., wdth tanks that w'ill admit vc.ssels iq) 



AND LOCKS WHICH DIVIDE THL RIVER INTO A SERIES Of LEVEL REACHES 


highc'r end and rc*-eiitc riug (lie river at its low’er end or vice* versa. 
There* are many examples of lalt*ral canals in Canada, notably 
those connected with the* river St. Lawrence, also in the Cnitecl 
States and on the* continc'tit of Europe, juirticularly in ITance. 

Inclines.—Economy of water can be effected by the use of 
iac.lined planes or vertical lifts in place of locks. In China rude 
inclines appear to have been used at an early date, vessels being 
carried clown a sloping plane of stonework by the aid of a flush 
of water or hauled up it by capstans. On the Bude canal (Eng¬ 
land), now abandoneeJ. this plan was adopted in an improved form 
for small lioals. .\nother expedient, often adopted as an adjunct 


to 400 ton.s, the total cveight lilted amounting to over 1,000 tons 
Tin.- liti, and thre-e others of the .same character, which, however, 
wen- not completed until it;2i although commenced many years 
before, overcome the rise of 217ft. which occurs in this canal in 
the course of 4:li miles. 

The La Eouviere lifts are the only examples constructcal in 
Europe since 1899, when the Henrichenburg lift on the Dortmund- 
Enis i.inal was opened. The latter raises barges of 600 tons carry¬ 
ing capacity through a height of 46 feet. 'Fhe single tank is 
223 x28ft. internally, the depth of water bedng 8^ feet. The 
operation of the lift is effected by an ingenious arrangement of 
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balancing floats immersed in deep tank-shafts. At Peterboro, 
Ontario, there arc two hydraulic barge-lifts constructed about 
igo8. Neither lifts nor inclines are in use in the United States. 

Generally speaking, canal constructors, both in America and 
on the continent of Europe, have, for many years, shown a decided 
preference for high-lift locks to cither mechanical lifts or inclines. 

Canal Barges. —'rhe following table gives particulars of some 
of (he typical barges in use on European canals and canalized 
rivers. (See also below: Modern Canal Development.) 
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Speed of Haulage on Canals. — I he horse 

■ or muk 

walking 
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•alls ot a 


lowing roixv still remains the tyjiical method ol condiKting iral'lu 
on the smaller canals, not only in Englanil, hut on the continent 
of Europe. Horse traction is \'ery slow; the maximum spi'ed is 
al)t)Ul 3m. [)er hour, and the ;(\’iTage, wlhc li, of cour.se, depends 
largely on the nunilier of locks to be passed through, rmu li les... 

At sj»eeds over e. 3111. per lujur the “wash" of the barge l»t‘gins 
to (.ause erosion ol the banks and thus necessilah-s tin.’ em- 
ploN'meiil of proU’clivi’ measures which are commoidy provided 
in all canals of modern c onstructiori (.see above). Moreover the 
tractive ellorl reciuired to haul a barge iiicieases with tlu‘ speed 
at a r.de which much exceeds a direct proportion; and careful 
trials carried out in I’rance and Germany since jc^og show that, 
on barge canals, a speed greater than 3m. or 32111. per hour is 
Liiieconoinical as regard.s boih haulage and maintenance costs The 
speed on French canals is limited to li\e km. (3-’iim.) per hour; 
and a tug or tractor with its tow of barges usually cloes from 13 
to rSm. per day on the average (including going through locks), 
'i'he .sjiecd limitations (i()rcS) on German, Belgian and Swedish 
canals are on a par with the f rench. It may be noted in passing 
that, in towing or hauling baiges on .1 canal, the tractive force 
|K'r b;irge decreases willi the number of barges in tow. 

Tugs and Self-propelled Barges.—Steam towage was first 
employed on the Forth and Clyde e.inal in iSo.'’. when a tug-boat 
fitted with engines by \V. Symington drew two barges for a dis¬ 
tance of igl miles in six hours in (he teeth of a slnaig lieadwind. 
Tugs are only economical where there are either no locks, or 
locks either large enough to admit the tug and its (rain of harge.s 
simultaneously or spaced at long intervals; otherwise the advan¬ 
tages are more than counter-balanced by the delays in locking. On 
the Bridgewater canal, which has an average width of sofl. with 
a de|)th of Sjft.. and has no locks for its entire length of 40 miles 
except at Runcorn, where it joins the Mer.scy, tugs tow’ four 
barges, each carrxing bo tons, at a rate of nearly 3ni. per hour. 

On the Aire and Calder navigation, where the locks have a 
minimum length of 215ft.. a large coal Ir.iflic is carried in trains 
of boat-com]lartmcnts. The boats are nearly scjuarc in shape, ex¬ 
cept the leading one which has an ordinary bow. They are coujiled 


together so that they can move both laterally and vertically; and 
a wire rope in tension on each side enables the train to he steered. 
No boat crews are required, the crew of the tug regulating the 
train. Each comyiartment carries 35 tons, and the total weight in 
a train varies from 700 to 900 tons. On the arriv.al of a train at 
Goole the boats are detached and discharged into sea-going ships 
by means of cradles and hydraulic hoi.sts. 

Barges self-propelled by steam-power were first tried on the 
Forth and Clyde canal by Symington as early as 1789. Since 1910 
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Fig. 5 INLAND WATCHWAYS AND CANALS, FU.C OM M r N DF 1) I 
BRITISH ROYAL COMMISSION, I'FO'), FOR ENLARGCMI Nl TO TAKI 
OF lOO TONS CARRYING CAPACITY 

Tho four uroups of waterways, shown by different lines, were knnwr 
Cross" 


the use of internal combustion motors as a mean-- ol piojiul ion on 
canal.s h.i.s considerably im rea.sed E\en on the smalle: i aii.ils 
manv barges in all parts ol the world are now sell pid[ii iie'l 
Mechanical Traction on Canals.—In .several hui:; tunai K 
and dee]) rock cuttings in f rame whi-re no towp. lin ti t^'c been 
provided, recourse has been h,'id to a submerged Hi.tiii t'vliii li is 
{Kissed round a drum on a tug; (his drum i rol.iud b\ rle.im 
]K»wer and thus the tug is hauled through Ihe ri .uli 1 he same 
system is in u.se on the Regents (iarial (London t lor 'owim,' barges 
through the Islington tunnel In the Mont-(k’-Kd!\ iiiniiel. at the 
summit level of the Aisne-Marnc' canal, a svuem oi (.able-tractioii 
was established in 1H93, the boats being taken through by being 
attached to an endless travelling wire rope suiiimrled by pulleys 
on the towiKilli 
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Small locomotives running on rails alotiK the towpath were a navigable depth of lolft. from its tidal limit up to Paris, a dis- 


tried, towards thf end of the igth (cntury, on the Shropshire 
I'nion canal, where they w-erc abandoned on account of practical 
difficulties in working. About the same time similar ex{)eriments 
W'ere made on (anals in I’rance and (Germany, where, however, 
the linarnial results were not satisfactory. On portions of the 
'Fellow canal, joining the Havel and the Spree, electric tractors 
run on rails along both banks, taking their current from an over¬ 
head (onduOor; they attain a speed of a im. an hour when hauling 
two 600-1 on barges. Electriiity is al.so ulili/ed for working the 
lock g.iles and for various other purposes along the route of this 
canal. Electric tractors arcc also em[)loyeci on the* Charleroi canal 
( belgium ), and petrol Iraciors on the Hourgogne canal (France-). 

Since about on the Canal dii Nord, between St. ()mer and 
Janville, elec tric tractors running on rails on the bank haul 300- 
ton barges in groups of (wo or more. On the Calais-St. Omer 
sc-clion light c;itc-ri)illar road tractois of the Citroiai type were 
es(.il)Iishc-c| in i(j.:5 for hauling two or more loade d barge-s. Ivlc-c- 
trie rail tractors are also cm[)lc)yed on sections of the- St. C,)uentin 
and other canals in the- north of Frame, and were experimented 
with on the Liege-.Antwerp canals in llc-lgiurn in icjicg but soon 
;d)andoned, Mec lemical traction has not clc-vc‘lo|)c-d in so marked a 
manner as towage; and, on the- whole, (he- rc-sults do not show any 
considerable dc'crease in cost comparc-d with othc'r haulage- or 
towage, nor has the spet-d of the- bo.cts been materially increased. 
'Flic- c(),st of installing and working a systc-m ot c-lectric rail trac¬ 
tion is only justilied in cases where, as on some of the canals in 
the- north of France, the traffic is intc-iisc*; on the St. (^)uentin canal 
the- traftic iutc-nsity before (lu- war amounted to betwee-n six and 
sevc-n millions of tons per annum and in !•)’(> had nearly returned 
to six millions. On the- Nord systc-ni light tractors arc- prefc-rre-d 
for the- Ic-ss busy sections. Electric capstans are iirovided at many 
French and a few IJc-lgian and Hutch canal and ri\'er locks for 
facilitating: (In- ]gissage of barge-s. In some ca.ses little use- appe-ars 
to be* made- of these- facilities. 

Inland Ports.— In the- early days of canals (he- c-cpiipment of 
terminal and intermediate- wharve-s at which goods in transit were 
handled was of the sim|)lc-sl dc-scription 'Fhc- modc-rn canal or 
othe r inland waterwav', on the otlier hand, must provide adeciuate 
terminal and iutc-rmechale port facilities in (he- nature of l;iv-bves, 
wharcc-s, warehouses, crane eriuipment, etc., if a large- (rathe has 
to be- handled; or, alternatively, such facilities must be furnished 
by nuiniciicahties or local or pri\at(- enterprise. 

CANALIZED RIVERS 

Ri\'ers whose discharge- is liable to become- c|uite small at thc-ir 
low stage, or which have a somewhat large fall, as is usual in the 
uiiper part of rivers, cannot be- given an adeciuatc- clc-pth lor navi¬ 
gation by rc-gulation works alone-; and tlu-ir ordinary summe-r lexel 
has to be raised by impounding the How with weirs at intervals 
across the channc -1 (.see Wi.iK and Rivi'.u an'i> Ru’KK Encunekk- 
iM.), uliilc- a lock (qv. ) has to be constructed alongside the- weir, 
or in a side- channc-l. to provide- for ships (tig. 3). A river is 
thc^reby conve-rted into a sue c c-ssion of fairly k-cel rc-aches rising 
in stc-jis up strcMin, and j)rovicling a comparativeh' still -watc-r navi¬ 
gation like- .1 canal; but it cliflc-rs from a canal in the- introduction 
of weirs for keeping up the- W'at(-r-le\ c -1 and in the inovision for 
tlie rc-gular discharge of (he ri\c-r at the- wc-irs Canali/ation 
st-c lire's a cleliniti- av.iilable dc-pth for nac igalion; and the clischiirgc- 
of the- rivc-r is gc-nerally ample for maintaining the impoundc-d 
water-le\a-l, as well as pren icling tin- lu-cc-ssary water for loc king. 
'Fhc- na\’iga(ion, howc-sc-r, is liable to bi- stoppe-d during the descc-nt 
of high Hoods, which in many cases rise above the- locks (tig 4); 
.and it is necessarily arre-sted in cold climates on all rivers by long, 
sc-\c-rc- frosts, and especially on (he bre-ak-up of the ice. (This 
also aiiplies to canals, even in Fingland; and (he suspension of 
traftic cluring prolonged frosts is one of the disadvantages, com- 
l)ar(-(l with railways, under which canals have to operate.) 

Many small rivers, like the Thames above its tidal limit, have 
been rendc-red navigable by canalization; and several fairly large 
rivers have thereby provided a good depth for ve.ssels for con¬ 
siderable distances inland, 'Fhus the canalized Seine has secured 


tance of 135 miles and a depth of Gift, up to Montereau, 62 miles 
higher up. Regulation works for improving the river Main, from 
its confluence with the Rhine opposite Mainz up to F'rankfurt, 
failed to secure a minimum dc-pth of 3f(. at the low stage of (he 
river, and canalization W'orks. carric-d out between 1883 and ic)oo 
by means of six weirs in the 26I miles between the Rhine and 


LOCK Gates I 



I Fig. 6. flan of typical lock on the canal du nord, France 
j Thcc lock is 279 ft. lonfl, but an intermoctiate gate, shown in the centre of 
the drawing, is used when a short lock chamber suffices for the passage of 
barges 

Offenbach, above- F’rankfurt, provided a minimum depth of S4- 
teel. (.Sec below tor ollu-’r refc-rc-ncc," ) 

On ascending a river it liecomes increasingly cliHitult to obtain 
;i good dc'ptli by canalization owing to (he jirogrc-ssive iiulinalion 
of the river-bed, I'hus, even on the Seine, with its moderate fall, 
a dc-pth of 10‘ft. has bc-c-n obtained on the- Eowc-r Seine by weirs 
jclaced on the average 13 Im. apart, but on the Upper Seim- weirs 
I arc- reciuired at intc-rvals of only about .|:im. to attain a depth 
of Gift. 

MODERN CANAL DEVELOPMENT IN EUROPE AND 
AMERICA 

Accounts of the c;inal s_\'s(ems will be- found in the- article-'^ 
on the- \’arious countric-s; in (his .sc-c(ion some modc-rn dc-c'c-loj)- 
nu-nis in connection wdth canals and canalizi-d rivers are brielly 
refe rred to. 

Great Britain.—W'lien the era of railw.ics commeiuecl Ifritish 
waterwas's had atl;iined to the highest jicjint of tlieir prosperil>-. 
.\s (he- de\elopmc-nt of the- railw.iy system adv;mcc-d, many o1 the 
canal companic-s wa-re alarmed for the future ;ind sold thc-ir under¬ 
takings to (he railway companies, who in i()0() ownc-d 1,138111, out 
ol a total of 3.()0-’m. of inland waterways in the- United Ringdom; 
(he- latter figure ineluding about 1.500m. ol canalizc-d rivc-rs. 'Fhc-sc- 
(igures were jiraetically unchanged in ic^eS. I'ulilic intere.st in the 
canal problem led to (he ;ipi>ointmc-nt in iQot) of a Ro\’al (.'om- 
mission to repccrl on the canals and inland navigations of the King¬ 
dom. (In Imgland there is a particular meaning attachc-d to the 
word which implies a canalized rivc-r; e.g., the Weaver 

Navigation, as distinct from an artilicial canal.) Its rc-port, pub- 
lishc-cl in w-as not unanimous and the- rc-comme-ndations of 

the majority of its members liave not since- been actc-d upon by 
(lu- (lovernment. 'Flu- most im|.K)rtanl proposals were, (cz) the 
erc-alion of a \Vaterwa\-s Hoard, which was to acquire- and manage 
the ])rineip:d c.iuaU of F'.ngland, and (G) the improvc-mc-nt of thc- 
main canal and river routes, linking (he- ;Mer.sc-y, Humber and 
.'sec c-rii c-stuaric-.s and (ne I’on ot l.ondon rcs[tcc I i\c-ly with Hir- 
miiieham ami the- Midlands, to (he- standard lu-ic-ssary for loo-toii 
baigc- IraHie or allc-rn,ilivelv for 3orj-(c)n bal■gc-^. 'Fhc svstem of 
eaiiaU jircqiosed to be- thus iniprcm-d cairn- to be- known as "the 
Uross" (hg. 5). (.See the- Reports, lividciicc, etc., Royid ("om- 
mis.sion on Uanals and Waterways, r()oG-oo, ii \’ol., jiarticularly 
R'nuiJ Report Ud. 4979 [ igoc)] ) 

('omparison of Hn'tish waterways with those of the continent 
of Europe often leads to fallacious conclusions unless the impor¬ 
tant differences, natural and economic, are recognized. In those 
p.arts of Europe where inland navigation is most successful, 
the canaFs are to a large extemf fc-eders of. or links joining up, 
large and important rivers either free or canalized; and further, 
the average length of haul is immensely greater than in England, 
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the water supply is usually abundant, and the country generally 
flatter and in many respects less develo|->ed. Moreover, the conti¬ 
nental waterways receive, either directly or indirectly, substantial 
subsidies from the State and are protected in most countries 
against railway competition. The improvement of the river Trent, 
between Newark and Nottingham, a small section of one of the 
routes proposed for enlargement by the Commission, was, how¬ 
ever, carried out between 1921 and 1926, and the construction 
of four new locks on this portion of the river enables 120-ton 
barges to navigate from the Humber as far as Nottingham. 

France.—The Canal du Nord, begun in 1907, J^nd 58 miles 
long, connects the Sensee canal at Arliaix and the Oise canal at 
Noyon. It is noteworthy on account of its considerable rise and 
fall, crossing two watersheds, its 19 locks, some of which have a 
rise of 2 1 ',ft., and two long tunnels. The water supply is obtained 
by pumping, by means of electricity, from reach to reach the 
waters of the Sensc^e, the Somme and the Oise. The minimum 
bottom width is 83ft., the de[)lh 8,', feel. It is the best example 
of the improved standard tyjie of 300-ton barge canal in France. 
The locks. .^7oft. by iq-Oft. internally, taking two barges and a 
tug at once (fjg. 6), are provided with cylindrical sluices and 
single-leaf gates all workc'd electrically. The works, which were 
wrecked in the course of the War, were completed in 1923. 

Holland.—The imincipal inland navigations in Holland are 
thc“ ris'ers and canals between the North Sea. the ports of Rotter¬ 
dam and Amsterdam ;md the German frontier. Many improve¬ 
ments have been effected in the Dutch waterways since 1910; 
those allecting barge canals l.)eing in most cases such as will 
permit the na\'igation of the large Rhine barges carrying 2,000 
tons. 'Phe largest of these ve.ssels are about 400ft. in length with 
a maximum beam of about 46ft. and draught of 12 fen-t. The 
locks are constructed with internal dimensions, 855ft. by 5-I'ft-, 
and a dc-pth over sills of i2fft.; they accommodate two long 
barge-s and a lug in line ahead. Intermediate gates are provided 
for use in single barge locking. One of these large locks can 
usually t)C‘ emptied or filled in about five minutes. 

One of the most important of the.se new or improved w'ater- 
ways is that from Nijmegen to Maastricht. It is made up of the 
Meuse Waal c anal, completed ic)27, the canalized Meuse and the 
Juliana canal. The standard canal section adopted is_i3oft. bottom 
width, i()tiff. at water jeved with side slopes of i in 3 and depths 
of from 1 i to 13 feet. FJecIric pumping plant has been installed 
to dc-al with excess of flood water in the canal portions. Five 
locks hac’e been constructed in a length of about 67 miles of the 
canalized Meuse, These locks have weirs with navigation open¬ 
ings about 200ft. in width which can be used for the pa.ssage of 
bargc;s when the water le\el is high. 

Central Europe.—The navigation of the upper reaches of the 
Rhine above Strasbourg is complicated by clause 358 of the 
Treaty of Versailles by which France is authorized to build a 
lateral canal alongside the Rhine between Basle and Strasbourg 
and to draw water from the river for the production of electric 
power. Before the War the Swiss had built an inland port at 
Basle in anticipation of the improvement of the river channel 
lielow that town which is normally navigable only during the 
summer season by barges of small draught. Three distinct methods 
of jiroviding an improvc'd navigation are iiossible: (a) improve¬ 
ment of the river by regulation and deepening, (b) canalization 
of the river, and (c) the construction of a lateral canal. Swiss 
and German opinion favoured one or other of the two first alter¬ 
natives: the I'rench pressed strongly for the last. Prolonged dis¬ 
cussion ended in 1925 in the approval by the Central Commission 
of the Rhine being given both to the carrying out of river im¬ 
provements by Switzerland and GermaHy and to the construction 
by France of the lateral canal which must be navigable and as 
free as the river itself. The first section of the canal, that 
between Basle and Kembs, was begun by France, with the concur¬ 
rence of Switzerland, in 1927. This section is probably the most 
important from the point of view of navigation, as it avoids the 
Istcin ra[)ids below Basle. The canal and its lock will accommo¬ 
date Rhine barges of over 1,200 tons capacity. 

The enlargement of the waterways system connecting the 
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Rhine and the Danube, by way of the Main, was commenced by 
Germany in 1921, and was (1928) in course of alteration by the 
improvement of certain existing river and canal navigations and 
the construction of some new canals. The enlarged waterways 
arc intended for barges carrying from 1.200 to 1.500 tons. 

United States of America. —The total length of improved 
navigable rivers in the United States is now upwards of 23.500 
mile.s. At least 40 distinct and sejiarate rivers have been im¬ 
proved by canalization. (See Col. E. H. Schulz. U.S. Army, 
International Congress of Navigation Proceedings, 1923.) Since 
1900 an immen.se amount of improvement of the inland water¬ 
ways, both natural and artificial, has been accomplished. As a 
rule, canalization is well inland, thb lower and middle reaches of 
the great rivers being open navigations. For instance, on the 
Hudson, the fir.st lock is at Troy, 153 miles from th(' sea; on the 
Mississippi, at Keokuk 1,461 miles; on the Tennessee, 1.339 
miles; and on the Mis.souri there is open navigation to Fort Ben¬ 
ton, Montana, 3,555 miles from the Gulf of Mexico. I'he con¬ 
struction of locked waterways near seaports to connect otean 
traffle with inland navigations is comparatively modern. The New 
Orleans Industrial c;mal and the Lake \Va.shington canal at 
Seattle {see below) are exam[)les. 

When traffic on American rivers began to be intense, recourse 
was had to extensive canalization in cases where shallow water 
and limited flow gava* rise to dilTicullies either seasonal or con¬ 
tinuous. Among the rivers so improved are the Ohio, with its 
tributaries, the Allegheny and Monongahela; the Kanawha. West 
\irginia; the Kentucky in Kentucky; the Cumberlatul in Ken- 
liuky and Tennessee; the Tennessee in Kentucky, Tennes.see ;m(l 
/Mabama; the Black Warrior anti 'lombigbee in Alabama; the 
Golumbia River in Oregon and Washington, and the Missis.sippi 
above Keokuk. 

The kicks on the Ohio are among the largest on the great ri\’ers 
of th(‘ L'nited States. 'I’hit ri\'er imiirovements carried out since 
i<;io iiulude the constructitm of 50 locks between Pittsburgh 
and Cairo, a distance of 968 miles. The cost of the im]iro\’ements 
e.xct'cded $100,000,000. Lath lot k is tioo x iioft. internalK'. with 
depth over sills ranging from <1 to 12 feel. 'I’he lilt of the majority 
of the locks varit's from U to 12ft., but one, completed in i<)2i, 
has a lift of 2() feet. A navigable depth of 9ft. is secured through¬ 
out by (he construction of weirs, with moc-able crests, one at (sn h 
lock. 'I'he movable weirs sia urc' the advanlagvs of open river 
navigation when the natural depth in the channel is pit, or more 

The Keokuk lock, the lowest on the Mississiiipi, w;is (omjileted 
in 1913. In this case the dam W'as constructed primarilv as a part 
of a hydro-electric jiower jiroject. The lock, 380x110ft. inteniallv. 



Fig. 7—CROSS-SECTION or the enlarged suez canal, showing a 
MINIMUM depth OF 42' ;? FT , AND A MINIMUM WIDTH AT DEeTH Of 3.3 
FT.. OF 197 FEET. THE ENLARGEMENT WAS IN PROGRESS IN 192(1 


with 7ft. over the sills, has a considerable lift- 41 tttl. d'hc 
upper gale i.s of floating-c'aisson tyjH' and is o!)er:i:cd by ( oni- 
pressed air. 

Apart from the river improvements effedi'd b\ ttn- Federal 
Government, which controls all navigable rivers, sf'vcral ol the 
Stales have undertaken canal work; the mot notable instance 
being the reconstruction, by New' ^'()rk, of the old Erie canal 
which now forms the New \'ork Stale barge (.in.d. 'Phis W'ork, 
carried out between 1905 and 1918, at a cost, imluding branches 
and terminals eomjileted subsequently, of over $170,000,000, 
connects the Hudson river at Troy with Lake Eric at Buffalo. 
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(See N. E. Whit ford. History oj the Bar^c Canal of New York 
State, :ind thi^ Book of Blaus, published by N.V. StaU-, Albany, 
1921-22.) Altopether, including branch canals and the Lake 
Champlain .section, there are 525 rniJe.s of canal proper, with 57 
Jock.s. Ships and barges up to 300ft. in length and 44ift. beam 
can navigate thi- canal. Some of the barge.s using it have a cargo 
capacity of 2,500 tons. All the locks have a depth of 12ft. over 
sills, and the maximum lift in any one is 40^ feet. AH lock and 
other machinery is operatc'd electric.iily and the canal and its 
terminal jiort.s are equipped in lavish manner with mechanical 
appliances. There is at Oswego, on this canal, a novel and inter¬ 
esting system of siphons for emptying and tilling the lock chamber. 
The traffic on the canal, ui» to *1928, had not justified the expendi¬ 
ture on its construction. 

Locks and Weirs in U.S.A. —Since 1910 practically all locks 
on inland waterways in the United States have been constructed 
of corn ret e. No mechanical lifts or inclined planes are in use, 
and no fjrovision is made at any of the loiks for mechanical haul¬ 
age of vessels through them. Electric locomotives for rack trac¬ 
tion are, liow'ever, employed for towing ships through the locks 
of (he I'anama canal. The large majority of the navigable water¬ 
ways of the .St.ates bt'ing rivers of very vari.able How, the provision 
of dams or weirs with sluiics has usually been necessary in con¬ 
junction with lock construction, and many of these works are of 
consid(!rable magnitude. Steel lock gates of the double-leaf mitred 
type are adopted generally for new works; but rolling caisson 
gate.s are .also u.sed for closing many of the river locks, particu¬ 
larly at the upper ends of wide locks on rivers. The silting up of 
the caisson chambers has, how'ever, given trouble in some cases; 
ar\d their use* has been abandoned in works carried out since 1916. 
‘■'rumbling” or ll.ip gates (“bear trap”) hinged on a horizontal 
axis h.ava- also been used in a few instaiucs. .Sluice valves arc 
(anisiructed in the lock walls and are frecjuently of the “butter- 
lly” type, but Stoney g:ite sluices .and cylindric.il valves jiredom- 
inate. 'I'he practice of placing sluice valves in lh(? gates has bc‘en 
abandoned. Movable weirs of the Chanoine and needle types 
were formerly much used, but. in the dams and weirs of later 
construction some form of sliding or hinged sector gates has 
often been adoj)led. n'lie Stoney sluice is tyj)ical of the first class 
and the 'I'aintor gate of the second (yee Wkik). 

Canada. —The .^iihmdid inland navigation system of ('.anada 
mainly consists of n.itural lakes and rivers. Most of the artificial 
w.'iterwavs are lateral canals cut in order to en.able ve.s.sels to 


ones are the Manchester .ship canal (g.v.) and the canal from 
Zeebrugge on the North Sea to Bruges ((/.v.). 

Isthmian canals may be either open cuttings, like the Suez 
canal, or locked canals as at Panama. Many have been enlarged 
since their first construction; and this in the case of a simple 
cutting can be effected by degrees and in stages; as for instance 
in the Suez canal, whose dimensions have been increased by 
dredging and in other ways from a depth of 26ft. and bottom 

__ _ width of 72ft. to minima of 39]ft. 

and i48fr. respectively. Further 
ROCK enlargement, sanctioned in 1921, 
minimum dejith of 42]ft. 

^ minimum width of 197ft. 
gL- / fat a depth of 33ft.) was slid in 

T-—^X Lprogress in 1928 (fig. 7). Locked 
rf 1 ■ '■ .5 canals, if they have to be en-' 
8c*L.orF,.. ^ ctvtL larged, present a dillercnt prob- 

--—-]cm, of which the Norih Sea- 

Fig. 8. CROSS-SECTION OF THE Amsterd.'im ship canal furnishes 
ROVE TUNNEL, FRANCE. THE LARG- , rp, ■ , i • 

CST TUNNEL SECTION IN THE WORLD ‘ Catl.ll, Whicll IS 

15(111. m length from A'rnuiden 
on the North Sea to Amstcrd.am, was consirueted belween )8()5 
and 1S76 to supersede the (Ire.U North f-Iolland canal made early 
in the 19th century from the Texel Roads to Amsterdam. (Jrigi- 
nally it had a depth of 23ft,, bottom width of 88(11., and an 
entrance lock 394x60ft. internally. In 1896 a second sea lock, 
738x82ft. and 33ft. deep over the .sill at me.in tide level, was 
eonstrui led to meet the increased dimimsions of shipping, and the 
entrance channel and canal section were enlarged. In 1921 further 
enlargement was undertaken; and the building of a new lock, the 
largest in the world (192S), was begun in the following }-ear. ft is 
1,315ft. long, 164ft. W'ide and 50ft, deep over the entr.uKe sill 
at mean tide levid. Th(“ harbour and canal have been deepened 
to 40ft. and the canal widened to 246ft. at the bottom, 

'rile new lock fcompleted 192S) is, in fact, considerably larger 
than is necessary for the near future; but its dimensions will allow 
the harbour to be. deepened and the section of the cinal to be 
still further increased. 

The ('ronsladt canal (187.S-S4), connecting the roadstead of 
(.'roiisladt with the port of Leningrad (Petrograd), is a channel 
28lt. deep. It is drcalged through the Neva bay and iirotec.led 
by lateral moles or embunknieiils on either side, for a great part 
of its length of about 18 miles. 


avoid rapids in the rivcTS. 'J'he earliest locked canal in Amcnica. 
comjiletecl in 1783, was made to avoid rajiids on (he St. Lawrence 
river between Lake* St. l-'nincis and Montreal. 'I'lie lateral canals 
of the St. Lawrence have an aggregate length of about 46111., and 
.iftorcl a means of navigation from Lake Ontario to Montreal 
for .all \'essel.s which can [lass the locks, which have usable di¬ 
mensions of 270x44ft. with a deplli of water of 14ft. on the sills 
(see Okeat Lakes). 

SHIP CANALS 

Shi[i can.als, from .111 engineering point of view, chiefly differ 
from barge e.inals in the m.igniindc' of the- works they involve*. 


H'he Uoriiilh canal cut through the Isllimus of Corinth, wbiih 
connects the Morea to the mainland of Oreece, is four miles long 
and is without locks. The canal passc's through high land, nioslly 
rotk, and the clc*c‘pest cutting is .n85 feel. A small clilTerence in 
tidal ranges at the two c*iuLs causes a current through the canal 
which rarely exceeds two knots. The bottom width is 72ft. and 
the dejith 26jft. below mean sea level. The cut w.is actually 
commenced in ihe time of Nero whose work was inc orporated in 
the can.d when it was coniplc*tc*cl between 1882 and 1893. 

Belgium possessc's several ship canals of moderate diiiiensions; 
(he oldest is (he Ghent-Tenu-uzen can.il connecting (he city of 
Ghent with the river Scheldt at 'renieuzen, about ] rm. al)0\ e 


but there is no cldinile line of distinction. I'or iiistanee, the so- 
called Marseille-Rhcme shi[) canal has apjiroxirnaiely Ihe s.ame 
limiting structural dimensions as the New \’ork Slate barge 
canal. Spc*aking generally, ship canals accommodate ocean going 
ships, within the* limits of tlieir dimensions, while barge canals are 
restiicic'd, normally, to inland navigation craft and special tyjics 
of co.isting vc;ssels. 'riie terminal works of a .shi]> canal, e.c,'., sea 
approaches, locks, etc,, arc* usuallx’ such as commonly forni part of 
clock ;incl hariiour (c/.r 1 works. 

Ship canals have mostly been constructed either to shorten the 
voyage betvvec'U two sc'.is by cutting through an intervening 
isthmus, or to eonvc'rt imi)orlant inland places into sca-porls. An 
c'urly example of the first class is affordeci by the Calecionitin canal 
((/.V.) opened in 1S22. while among later ones may be mentioned 
(he Suez, Kiel and Panama canals (c/c/.X).). One of the earliest 
exanqiles of (he second class is the small ship canal between 
Sharpness and Gloucester, completed in 1827, and among later 


blushing. Originally const niclcd during the yc-ars 1825-27, 
when Belgium was united with Holland, half of its length of 18 
miles is now in Dutch and ihe other half in Bc-igian territory. 
It has been c'nlargcsd and now has a dc'pth of 2.8 .'ft. with bottom 
wicith ol 764fl., exc(‘|)t in the Dutch section which is narrower 
but of the same depth. At 'I'erneuzeu iluic are three sea locks 
and iie.ir the* Dutch frontier three regulating locks which are 
only u.'^ecl lor fhioci watc'r control. 'I'he canal is .at one level 
throughout. Ships drawing 26-2711. can navigate up to Ghent 
where .an extensive and well equipped inkmc! jiort has been con¬ 
structed. The Roupel ship canal, between a tributary of the 
Scheldt and Brussels, where an inland harbour has been built, 
was opened in 1922. This waterv.'.ay, 20m. long, h;is a minimum 
bottom width of 66ft. and a depth of 21 feel The three locks are 
374x52(11. internally. Ships drawing i8ft. can yiass by the 
canal from (he sea up to Brussels. 

The Bruges .ship carnal (1896-1907) begins in the harbour of 
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Fig. 9. —section through locks on the TROLLHATTE ship canal, SWEDEN 
This canal completed In 1916, connects Gottonburg with Lako Vanern. The three locks shown overcome a total rise of 77ft., and are 
3211/2ft. X 45ft. internally 


ZccbruRgc, on the Belgian coast, which was constructed at the 
same time. It connects this port with the city of Bruges, 6’,m. 
distant, where basins and quays for sea-going shi|).s have been 
built. The entrance lock at Zeebrugge is 518x651ft. internally 
and is closed by rolling cai.ssons; the canal is 7’ft. w'ide at the 
bottom, 22c)fl. at water level and aSfl. decq). The basins at Bruges 
are in communication with the canal system of Belgium. 

.Sweden jiossesses an abundance of lakes and rivers but, on 
account of the uneven nature of the country, the rivers generally 
arc not naturally navigable and some of them have been can.iliml. 
The canal .sy.stem dating, for the most part, from the middle of 
the u)th century, is extensive'. In general the locks measure 
I i7x.’.dbxioft. (ieej), but in some cases they are smaller. Three 
of these canals have bc-en rc'constructed as ship canals since the 
beginning of the 20th century. 

The Trollhatle ship canal, completed in i()i6, connects Gcltten- 
burg and the Kattegat with Lake Viinern in southc'in .Sweden 
and is, for the* most part, the canalized Cota river. It is remark¬ 
able for a flight of three contiguous locks overcoming a total rise 
of 77 feet. The carnal is 52 miles long and the locks are .t-’i tx 
^LSft. internally with a depth ol iSft. 'Fhe Cbta canal, connecting 
Lakes \ainern and Viittem with the Baltic, having locks of less 
dimensions than those of the Trollhattc-, en.ables small ves.sels to 
cross Sweden from Gcitteiiburg to the Baltic. 

The Scidertalje canal bcdwc'c'ii Lake' Malaren and the Baltic: 
was reconstructed in 19^4, the one lock being ,150x67ft. and 27ft. 
deep. The canal ihself was dec'pened in 1924 to take ships drawing 
about 2ofl. and will be further enlargc'd, if rc'ciuirecl, up to the 
capacity of the lock. 

The ll.immarby c.anal, a short cut, completed in 1926, between 
Stockholm and Lake* Malarc'ii, one of the larger Swedish lakes, 
has one lock with internal dimensions 558x57ft.x20^tl. deej>. 
The locks on the Scidc-rtalje and llammarby canals are interesting 
as having balanced sector gates of a novel type, which uphold 
moderate heads of water on either .side. 

The Marseille-Rhcine shi[.) canal, commenced before the War 
but only partially completed in 1928, does not accommodate large 
sea-going vessels, but is designed to ojk'h up the i>c)rt of Marseille 
to barge traflic on the Rluine and the inland navigation system of 
France generally. It .also jdacc's Marsc-ille in direct inland water 
communication with the Rtang de Berre, an inland lake over 70 

sq. m, in area, capable of comsiderable industrial development. 
The total length of the waterway is about 48m. and it extends 
from the harbour of Marseille to Arles on the Rhone, passing 
through the mountainous district of Nerthe by a tunnel at Rove, 
thence through the Rtang de Berre to I’ort-de-Bouc where it con¬ 
nects with an old barge canal to Aries which was being enlarged 
in 192S. The canal is level throughout, but has two regulating 
locks and one, at Arles, between the river and the canal. These 
are 525ft. long and 52ft. w'ide. The waterway, normally 75ft. 
wide at bottom, is roft. deep in the completed sections. The 
Rove tunnel, nearly qlm. in length, cut through rock, has a width 
of 72ft. and a height of 37ft. above the water level, the depth of 
water in the tunnel being 13 feet. The cross section is larger than 

th. at of any other tunnel in the world (fig. 8). 


United States and Canada. —Important ship canals, in addi¬ 
tion to the Banama canal (opened to traffic in Aug. 1914), have 
been made since the beginning of the 20th century. The New 
Orleans Industrial canal connects the Mississippi river with Lake 
Pontchartrain, 5 1 mi. distant. It was completed in 1923 at a cost of 
over $25,000,000. and its construction was brought ab(jj.it m.iinlN' 
by the desire to provide increased waterside Irontage at the port 
of New Orleans. Moreover, it forms jiart of a scheme (1928! for 
connecting New Orleans with the Gulf of Mexico by way ot Lak(‘ 
I’ontcharlrain and a short artifici.il cut between the lake and the 
sea. The lock at the entrance' to the canal is constructed on a 
found.ition of 24,000 i)iles driven through a bed of very fine quick- 
.‘;.ind. 'I'he us;ible dimensions of the lock art* 640x75ft., with 31ft. 
depth over sills at lowrst water in tin' Mississippi river. The eanal 
at its minimum section is 30ft. deep, 150ft. wide at bottom and 
300ft, widt' .'it water level. 

The Lake Washington .shii> canal, eight miles long, extending 
from I’uget sound to Lake Washington, was opened in r()i6 'I'lie 
sea entr.'ince at Seattle' has two fix ks, the larger of which h.as a 
u.s.-iblt' length of 8.75ft., with intermediate gales, and is Soft wide, 
'I'he depth over the sill varies irom 25 to 4.1ft. ai cording to the 
stall' of the tide. Flood water is [)rovided for by the constnu tion 
of a dam with rnocable crest gait's. 

I'he ('ajee Cod canal, (onnecting ('ajx' Cod ba>' on the e:i'-t, 
with Buzzards bay on the west of the ('ape Cod isthmus, is 7;inc 
in length with dredgi'd approadies which make the total length 
of lh(' cut 13 miles. Its construe lion was liegun in 1909 and the 
waterway w:is first openi'd to trafln in 191.-1, since* when the 
works have been comiiletc'd to give a depth of 25ft .it low 
water. Then* is at pre.senf no regulating leak on the can.-d; :iiid 
on account of the difference' in sea levels at the two ends there is 
at times a considerable current flowing through it. It [aovide'.- ,i 
shorter route than the' exposed open sea route between Xrw 
York and Boston 

I'or the St. Mary's Falls canal, or, more correct 1 >, (.in.ils, 
connc'ding Lakes Sujx'rieir and Huron at S.mJt Sti-. M.u ii, and, 
the new Welland shii) canal connecting Lakes Frie and (iiii.irio 
in Canada, .see' Gki.at Lakes. 'I'he c.inal itself is exiavated to 
25ft. depth with provision for a depth of 30ft. late-r. 'I’he e ust 
of the new waterway was about $110,000,000. 

The preqeet for cutting a ship canal through the uj)j)t'r riuiiihi 
peninsula, initiated by the state legislature in 1933 was ,ippio\cd 
earl)- in September 1935 by I’resielent Roose-vi-lt and .5', c uo.c uo 
of I’WA funds were allotted for the purpose. 

BuiLioCRAi'HV.— Among the earl> literature of can.d n.tv igat ion are- 
works by C. Viillancey (lluhlin, i 7 (j,D . K. i'nllon ( i7u'>> , lalhani 
(1799); John Phillips (iKo.d and J. Priestly (iS.ci). D Pli\aiioin';, 
Caiiiil and River Eny,inerring ( p-rl eel,, iSSeC) and I. I' Xernon- 
Harcourt’s Rivers and Canals (2nd cd. ? vol. oHije.) arc tandard worl-.s 
by British engineers; Rivers and Clanals is particulai!'. c .-liaahtc tor 
its chapters on river improvements. E. S. Bellah'-, Rt\rt ninl Lanai 
Engineering (1024) deals rnainlc' with drainage .and irne.ilion canals. 
J. Smeaton, Reports (2nd e'd., iS^) ; 'I'homa". Tdimd. Antchioerafdty 
(1838); and S. Smiles, Live^ of (he Eny,ineer~. conlain intere./ing 
ji counts of early canal construrtinn. Bradshaw’s Canah, el(., of 
Enf^land and Wales (1928) is a detailed route lionk; it eontains a 
useful glossary m canal terms. B. F. Thonia .jnci D. A. Wall, The 
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Impruvrmenl of Rivers f.-nd od., 191,0 is the best modern work in 
]->nulish on canalized rivers (vol. iiJ. 

'I he most ficnerally useful works in Kreneh are Paul Vidai, Rivierrs 
Cnnalisri’s ; and O. Jiuaiuinot anel R. Galliot, Ctinnux, both volumes 
in sedion Navn'jititoi fnlrnrurr of the series “Kncvclopedie ele Genie 
Civil ’ f or USA walerways see the Annual Reports of ('hief 

of laiKineer^ US. Army and the Reports of the Commissioner on 
Inla’id Walervvav s, efr. (Washirmton, looo-uO- 

S'e also the Ri ports, etc., of the Koval Ccjtnmis.sion on ('anals, 
iiii liidiniJ: vol iv which is a valiialile report t»y Sir W II. Lindic-y on 
( mil inerildl WtilerTvnxs and Rroi eetlin^s, Inst. C'.Js. The Reports i»f 
lii( International Navigation c onrtresses rt seq.) contain valuable 

p,i|ars, particulaily those of the Milan (190H), Philadelphia (igiz) 
and London (lo-’.G conj^resscs. Lxhaustive bibliographies were i.S'^ued 
1)> the I..\('. bureau, Hru'-^els, k^oX- (N. G. G.) 

CANANDAIGUA, a city (d New \’ork. U.S.A , at the north- 
(‘fii end of ('anarid.iimia lake, .^o mi. S,E. of Rochester; the 
((jLinly seal of Ontaiio county and a summer resort. It is on 
f ederal highway jo, and is served fiy the New York Central and 
the I’ennsyKania r;iilwa\s. l’o[). (ii;.|o) 8,.321. Institutions are 
the U.S. v'eterans’ hosi>ital; Clark Manor hou'e, home for aped 
IKUsons; tlnt.irio Cou.'il)' Historical museum, a public library and 
llripham liall (mental sanatorium). Important industries are; 
enamelwart', (airsets, knitlinp, caniiinp and prajie culture. The city 
otauihes the site- of .an Indian c illapc; (Katiandarcjut'I which was 
deslroyecT by (len. John Sullivan in ij'py It was settled in 
1781), incor[)orated as a cillape in nSi:; and as a city in ipiu 

CANARD, a sensational stoiy, hoax, or false report, especially 
otie (irculated by newspapers, d'his use of the word in France 
dates from the lylh (lailury, and is said to ha\e oripinated in the 
old expression, veudre nn mnard a woitie, to half-sell a duck, 
to pretend to sell, to chetit. 

CANARIAN, a proLip of tribes of South Americ.an Tndian.s, 
suppo.sed on xcry meapre ewideme to constitute an independent 
linpuistic stO(k. The Canaris Ii\ed at the period of the Spanish 
con(|uesl in the hiphlamis of Southern Ecuador, from Alausi 
southwaid to 4 h(! lul)ones river, and extended west as far as the 
Gulf of Guayaquil. 'Fhey were conquered and larpely de.stroyed 
l)y the Incas in the* course of expansion of their empire in the 
I. 8th (entury. The Cah.iris were sedentary, apricultural folk, 
we.'irinp poncho-like parim-nts (,if cotton or woollen textiles, and 
h\'inp in thatGual roof houses of poles plastered with mud. They 
were skilful workers in copper and pold. 1'heir chief weajwns 
were a wooden sword, a j:i\’elin and club, (’hiefs were buried with 
much treasure in dee]) well-praves. In their relipious ceremonies 
they i:)ractis(‘d human sacrifice (chielly of children) on a scale 
rare* in Soutli .America, 

See f'. G. Suarez, Estudio liisloriro sobre los Canaris (Quito, 1878). 

CANARY, a p.asserine bird iSrrinus canariu.s), belonpinp to 
the f.imily Frinpillidae or fuiches (.see Finch). It is a native of 
the Canary Isl.ands and Madeira, where it occurs abundantly in 
the wild state, .and is of a pr.acash-brown colour, sliphtly varied 
with brighter hues. It was first domesticated in Italy durinp the 
i()th century-. Afterwards, the c.inary was the subject of care¬ 
ful .irtilici.il selecticpii, the result beinp the production of a bird 
dilferinp wideh’ in (he colour of its plumape. and even in size tincl 
form, from the wild species. The prexailinp colour of most vari¬ 
eties of the canary is yeliowc Size and form were also modified 
by domestication, the wild canary beinp not more than 5^ in 
in lenpth, while one well-known Helpi.in \ariety usu.dly measures 
,S in. Thc're are .also hooped or bowed canaries, feather-footed 
forms; and topknots, h.tx'inp a distinct crest on the head. Most 
c»f the varieties, however, diflc'r merely in the colour .and the mark- 
inps of the plumape. Hybrids are common, the canary breedinp 
f'-eely with the siskin, poldfmch, citril, preeniinch and linnet. The 
hybrids thus prodmfd ,ire .almost invarialily sterile. In a state of 
nature camiries pair, but under domestication the male bird is 
polypamous. The canarv is very prolific, producinp three or four 
broods' (of u[) to six epp^ e.ac h ) everv’ year and in a state of nature ; 
it is said to breed still oftener. The w'ork of nest-buildinp and 
iruuiiation falls chietlv on the female, while the duty of feedinp 
the younp rests mainly with the cock. The natural sonp of the 
canarv is loud and clear. They re.adily imitate other birds. In 
Germain- pramophone records of the niphtinpale’s sonp have been 
used to train cocks to sinp almost like niphtinpalcs. Their younp 


learn the new type of sonp from their fathers. Canaries reared 
in the Harz mountains arc most famous for their songs. A wild 
race, the serin (A. c. serinus) js common from northwest Africa 
and northern France to Asia Minor, coloured like a mule canary. 

(G. F. Ss.) 

CANARY ISLANDS (Canarius), a Spanish archipelago 
in the Atlantic ocean; about 60 mi. W. of the African coast, 
betw'een 27” 40'and 30' N., and between 13" 20' and 18’’ lo' 
W. Pop. (in 1940), (180.294; area 2,894 sq.rni. The Canary 
Islands may be considered as two groups, one of which, including 
Tenerife, Grand Canary, Palma. Hierro and Gomera, consists of 
mountain jieaks, isolated and rising directly from an ocean of 
great depth; w'hile (he other, comprising Lanzarote. Fuerteventura 
and six uninhaliited islets, is based on a single submarine plateau, 
of far less depth. After the researches of Leopold von Iluch the 
Canary Islands became c lassical ground to the student of volcanic 
action. Buch considered them to be representative of his “craters 
of elevation.” In common with the other West African islands 
(hey are of volcanic origin. The lavas consist chielly of trachytes 
and basalts. 

Climate.—From April to October :i north or northeast wind 
blows upon the islands, liepinninp about 10 a.m. and continuing 
until 5 or 0 icm. In summer this wind iiroduces a dense' stratum 
of sea-cloud. In winter the islands are occasionally visited by a 
hot southeast wind from Africa, which is called the Levatitc, and 
sometimes brings locusts. In 1812 it is said that locusts covered 
some fields in I-'uerteventura lo the dejilh of 4 ft. The clim.ili' 
generally is mild, dry and he.ilthy. On the lowc'r grounds the 
temperature is equable, the daily range seldom exceeding fj’ . At 
Santa Ouz the mean for the vear is about 71', 

Fauna and Flora. —The indigenous mammals of the Ganarv- 
Islands are very few in number. I'he dog, swine, goat and sheep 
were alone found upon the island b>’ the Spanish conquerors. 
The ferret, rabliit, cat, rat. mouse; and (wo kinds of bat iiave 
become naturalized. The ornithology is more interesiing, on 
account not only of the birds native to the islands, but also of 
the stragglers from the African coast. Among the imligenous 
birds are some birds of prey, such as the African vulture, the 
falcon, the buzzard, the .sparrow hawk and kiie. There an' also 
two .specie's of owl, three species of sea mew, the stockdov-e, 
c|uail, raven, magpie, chaflinch, poldfmch, lilackcap, canary, 
titmouse, blackbird, house swallow, etc. 

The position of mountainous islands like the Canaries, in the 
subtropical division of the temperate zone, is highly favourable to 
(he development, within a small sjiace, of plants characteristic 
of both warm and cold climates. Buch rc'ft'rs to live' rc'gions of 
vt2ge(a(ion in Tenerife;—( 1 ) From the sea levc'l to the height of 

1.300 ft. This he styles the African region. The climate in the 
hottest jiarts is similar to that of Egy])!. Here are grown, among 
the other intrcaduccd plants, the colfc'e tree', date palm, sug.ir 
cane, banana, orange tree, American agave and two s[)ecics of 
cactus; and among indigenous plants, the dragon tree on the 
northwest of Tenerife. A leafless and f.intaslic c'uphorbia. E. 
cauariensis, ancl a shrubbc' composite plant, Cat alia klrittia, give 
a character to the landscape about Santa Cruz. (2) Between 

1.300 ft. and 2,800 ft. This is the region of south Isuropi'an vegc'- 
tation, the climate answering to th,-it of southern Fr.-ince and 
central Italy, with vines and cereals. ( G The region of indig¬ 
enous tr('es. including various siiecies of laurel, Ardisia, Ilex, 
Rhamntis, Olra, .1/yr/, </ ,-ind other tre('.^ found wild also at 
.M.ideira, It extends to (lie heiglit of 4.000 ft (4' The region of 
the beautiful Emus (aaariensis, e.vtending to the hi'ight of 6,400 
ft ; here the broad-leaved trees have ceased to grow, but abores- 
cent heaths are fouml throughout its whole extent, and specimens 
of Jimiprrus oxyeedrus may be met with ('5) The region of 
Retama (Cyti.sus fiHNttmiis), a species of white-llowcring and 
sweet-scented broom, which is found as high as 11,000 ft. The 
number of wild flowering plants may he estimated at 900, upwards 
of 270 of which are peculiar to the Canaries 

Inhabitants. —The Guanches (q.v.), who occupied the Cana¬ 
ries at the time of the Spanish invasion, no longer exist as a 
separate race. The present inhabitants are slightly'darker than 
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the people of Spain, but in other respects are scarcely distinguish¬ 
able from them. The men are of middle height, well-made and 
.strong. 

Spanish is the only language m use. Fully 80% of the inhabitants 
could neither read nor write in lyoo; but education later pro¬ 
gressed more rapidly than in many other Spanish provinces. 
Good schools are numerou.s, and the return of emigrants and 
their children who have been educated in the United States tends 
10 raise the standard of civilization. The sustenance of the poorer 
cla.s.ses is chietly compo.scd of lish, potatoes and gofio, which is, 
as ill Cuba, merely Indian corn or wheat roasted, ground and 
kneaded with water or milk. 

Government.—The archipelago formed one Spanish province 
until lya;, when rivalry between the two chief ports of the island 
group, Las J'alraas and Santa Cruz de Tenerife, cau.sed it to be 
divided into two administrative districts. Appropriate civil and 
military officials reside in both capital cities. The province fur¬ 
nishes no men for the Sfianish peninsular army, but its annual 
conscription inovides men for the local territorial militia, com¬ 
posed of regiments of infantry, sejuadrons of mounttal rifles and 
lompanies of garrison artillery—about 5,000 men all told. The 
archipelago j.. divided into two naval districts, commanded by 
roxal navy lapLains. 

Roman Catholicism is the official religion, and ecclesiastical law 
is the same as in other Spanish provinci-s. The convents have 
been supfiressed and in many cases converted to secular uses. 
Laguna and Las Palmas are episcopal sees in the archbishopric of 
Seville. 

Industry and Commerce.—Owing to the richness of the 
vcflcanic soil, agriculture in the Canaries is usually \ ery profitable. 
Land varies in value according to thc‘ amount of water available. 
l;'at as a rule commands an e.vtraordinarily high jirice, irrigated 
land l)eiug worth ten or twelve times as much as the non-irngable 
(dr sccano). LTntil 1853 wane was the staple product, and 
although even the finest brand (knowai as Vidonia) never ec]ualled 
the bc‘st .Madeira vintages, it was largely consumed abroad. es|>e- 
cially in Lngland. "I'be annual value of the wine exfiorled often 
exceeded iisoo.ooo. In ICS53, however, the grape disease attacked 
the vineyards; and thenceforw'arcl the production of cochinc.*al, 
which had liecn introduced in i8.'’5, took the place of viticulture 
so comiiletely that, tw'enly years later, the exports of cochineal 
were worth 1556,000. L'rance and England wore the chief pur¬ 
chasers. This industry declined in the later years of the ic)th 
century, and was su])plaiite(l by the cultivation of sugar-cane, 
and afterwards of liananas, tomatoes, potatoes, and onions, 
bananas arc- the most important crop, h'ishing is a very important 
industry, employing oc'er 10,000 hands along some 600m. of the 
African ccKist, between Ca{)C‘ Cantin and the Arguin b.ink. The 
chief ports are Las Palmas and Santa Cruz, which annually accom¬ 
modate about 7,000 vessels of over S.000,000 tons. In 1S54 all 
the ports of the Canaries were jiractically declared free; but on 
Nov. 1, 1Q04, a ro>’al order prohibited foreign vessels from trading 
between one island and another. This decree deprived the out¬ 
lying islands of their usual means of communication, and, in 
answer to ;i protest by the inhabitants, its operation was 
postponed. 

HISTORY 

The Romans Ic-arned of the existence of the Canaries through 
Juba, King of Mauretania, whose account of an expedition to 
thc‘ islands, made about 40 n.r,, was preaserved by the elder Pliny. 
He mentions “Canaria, so called from the multitude of dogs of 
great size,” Roth Plutarch and Ptolemy speak of the Fortunate 
Islands, but from their description it is not clear whether the 
Canaries or one of the other island groups in the western Atlantic 
are meant (see Isr.KS of tftf. Blest), In the 12th century the 
Canaries were visited by Arab navigators, and in 1354 they were 
rediscovered by a French vessel driven among them by a gale. 
A Portuguese expedition, undertaken about the .same time, failed 
(o find the archi{>elago, and want of means frustrated a grandson 
of Alphonso X. of Castile, named Juan de la Cerda, who had ob¬ 
tained a grant of the islands and had been crowned king of thena 
at Avignon, by Pope Clement VL In 1402, Gadifer de la Salle 


j and Jean de Bethencourt iq.v.) sailed with two vessels from 
Rochelle, and landed early in July on Lanzarote. Between 1402 
and 1404 La Salle conquered Lanzarote and part of Fuerteventura, 
besides exploring other islands; Bethencourt meanwhile saik'd to 
Cadiz for reinforcements. He returned in 1404 with the title 
of king, which he had secured from Henry III. of Ca.stile. La 
Salle, thus placed in a position of inferiority, left the islands and 
appealed unsuccessfully for redress at the court of Castile. In 
Dec., 1406, bcfihencourl left the Canaries, entrusting tlufir govern¬ 
ment to his nephew Maciot de IKMhcncourt. Eight years of mis¬ 
rule followed before Queen Catherine of Castile intervened. Mac¬ 
iot thereupon sold his oftue to her envoy, Pedro Barba de Campos; 
sailed to Lisbon and resold it to Prince Henry the Navigator; 
and a few years afterwards resold it once more to Enric]ue de 
Guzman, count of N’iebla. Jean de Bc^thencourt, who died in 
1422, bequeathed the islands to his brother Rejnaud; Guzman 
sold them to another Spaniard named Paraza, who was forceil to 
rc-sell to Ferdinand and Isabella of Castile in 1476; and Prince 
Henry twice endeavoured to enforce his own claims. In 1470 
Spanish sovereignty over the Canaries was established by the 
Treaty of Alcac:ova, between Portugal and Castile, and alter much 
conflict the Spaniards under Pedro de Vera gained control over 
, Grand Canary in 1483. Palma was conquered in i.pp and Ten- 
j erife in 1495. A movement for local autonomy in i»>02 was up- 
pressed by the troops from Siiain. 'J'lie islands I hereafter were 
administered as a part of Spain. Under Priiiio dc Rivera they 
were used us a place of exile for certain political opiioiieiit.^. In 
1936 General Franco used the Canaries as the first ba.H' of the 
nationalist revolution, going from there to Spanish Muia)cco. 
(.S'cc Spain; History.) 

Hini.KK'.K.VPuv. —L. von Bii(h, I’hysikalisrhc Hvsehreihury, drr ka- 
nariuhen Itiwln (1H25), P BarkiT Wcfil) and S. Ifi-rlhclol, Hisloirr 
tuitunlle dr\ iles Canaries (iS<s-4<)t; A. Millarcs Cnba.s. llislona de 
la InquisieioH en las islas Canaria'^ (Las I’aliiias, 1.S74) ; S lU-rllicldt, 
Antiquites lanariennes (1S70); A. Millarc.s (’ubas, Ilisloria yeurtal de 
las islas Canariennes (Las P.alrnas, iS()3-ij5) ; L. and A. Millarc.^- (‘ali.i-', 
He I.a Tierra Canaria (iS().}); Dr A. 'J’acfiiiin. “las lies (’anancs it 
Irs p.iraefs de i)eche canariens” in the Hull, de la Sac. Row (lenyr de 
Helyr 2() (11)02), and 27 (njO.D ; J. JbtarrJ and L. Proti^l, J.es Isle^ 
Canaries (iijoH) ; D. A. Hannernian, 77 /r C(i}i<iry Islands, then hnlaiv, 
natural history and scenery (1022); L, A, Ilooton, 77 /c ,l))(/c);( in 
habitants of the Canary Islands (fl.’irvard .Alrican Sttidic-, lu.s); L. 
I.indinner, Heitrdge zur Kenntnis von Veyetation und Flora tier kanar- 
ischen Inseln (llamliurfr, ; A. Saniler Brown, Madieui, the ( a- 

nnrx Islands and the 2l.';f)rc.s (yph rev. ed., 1927). 

CANBERRA, the national capital of the C'ommonwcaltli of 
.Australia, was established as the seat of Government nnder 
powers conferred by .s. 125 of th(* Commonwealth Cons'it nlion 
.Act, which reieiverl the assrmt of (Jueen Victoria on July n inno 

The iirovi.sion for the (‘stablishment of .a seat of Government 
was presented before thi* national conventions in xairions tonns 
The final convention, which tigretel to a bill for snbmi.ssion to the 
people, sat in Melbourne from Jan. to March 1898 .At .1 ton 
ference of jiremiers held in Melbourne in Jan. i8()9 it vv.is agreed 
and sub.setiuenf ly incorporated in s. i2S of the (.'onsi it iii ion .Ait, 
that “'Phe .seat of Government of Ihi' Commonweall li .diall be 
determined by the jiarliament, and shall be within lerritorv wtiiih 
shall have been granted to or acquired by the Commonwealth, 
and shall h(‘ vested in and belong to (he Commonwealth .im! ‘■hall 
he in the State of New South Wales, and be distant not less than 
100 miles from Sydney. Such territory shall lontain an area of 
not less than 100 square miles, and such iiortion thereof as shall 
con.sist of Crown lands .sh.all be granted to the ('otnmonwi .iltfi 
without any payment therefor.” 

Before the end of 1899 the Government of New South Wales 
appointed Alexander Oliver, president of the Land Appeal Court, 
a royal commissioner, to enquire into and rej)ort u]>on .site.s for 
the federal capital. Oliver submitted his report on (tit 2() 1900. 
and made Dalgety his first choice, and bracketed C'anobolas 
(Orange) and A"ass as his .second choiie. Not fill Jan 14, 1903, 
was any further definite step taken. On that flate I he I-ederal 
Government a[)pointecl a royal commission ot four t(> inquire 
into and examine sites near Albury, Armidale, Bombala, Lake 
George, Orange (Bathurst and Lvaulhurst ) and Tiimut, with in¬ 
structions that consideration was to be given to the following: 
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(i ) Accessibility to the state capitals; (2) means of communica¬ 
tion; climate; (4) topograjjhy; (5) water supply; (6) drain¬ 
age; (7) soil; fS) building materials; (0) fuel; (10) general 
suitability; (ir) cost of resumption of site and area and Crown 
lands available; (12) any other material matters. 

On July 16, 1907,, the commissioners presented their report 
and submitted an order of preference for certain sites under the 
various headings of their terms of refen-nce hut made no definite 
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Teiommendalion in favour of an\- particular site. In a supplemen¬ 
tary ri'port dated Aug. 4, 1903, the commission gave special 
consideration to Ihi* advantages and disadvantages of the site at 
Dalgety. 

On Oct. S, if)03, an exhaustive ballot was taken in the House 
of RejireseMtalives which resulfcal in 'I’umut receic'ing the selec¬ 
tion. A bill was introducial into parliament naming Tumut as the 
site. 

Thi.s bill also contained the provision that the territory granted 
to or acquired by (he Commonwealth within which the seat of 
(JovernmenI shall he, shall contain an area of not less than 1.000 
s(|uare miles. 

I’he Senate amended liie hill by substituting Bombala for 
I'umut. Idle House of Represent at ives declined to accejit the 
Senate's amendment and the bill lap.sed. What has been termed 
the “Battle of the Sites” ^croct'ccled. No agreement was reached 
until the l-’ederal House of Repre.sentatives, after ;in exhaustive 
ballot, decided on the ^^■l.ss-Canl)erra site, which included pro- 
po.sed sites at Vass, Lake' Ceorge and (amlu-rra. The* Senate 
agreed by a balli)t to the site chosen by the House of Represeut- 
at ives. 

The .Seal ol Govenmienl Act was assented to on Dee. 14, 190S, 
and during the following year the actual site of Canberra—the 
futuie capital city—was deteiniined. The Seat of (luvernment 
Acceptance Act was jucxlaiined on Di*c. 15, 1909 and on Jan. 20, 
icpo. the governur-geiieral i.ssued a proclamation which brought 
the Seat of tlcixcrnmcait Acceptance Act into force two days later. 
'I’his prodainaticm vested the teiritory in the Conmioiiwealth. A 
further act pioviding for the provisional government of the terri¬ 
tory was assented to on Nov. 25, 1910. The State of New South 
Wales surrendered an area of approximately 900sq.m., which 
enihr.ues the uninhabited catchment area of flu* Cotter river and 
the valh-ys of the Molonglo ami Queanbeyan rivers. Subsequently 
212,000 acres were ac(]uired from private owners at a cost of 
i 7 75,000. 

t)n April 30, 191I, the Commonwealth Government, in a world 
wide com|>etiLion, invited designs for the capital city, for prizes 
of £1,750. £750 and £500. Of 126 dc‘signs submitted, the first 
prize was awarded to Walter Burley Griffin, of Chicago, A depart¬ 


mental board was subsequently appointed to report. It did not 
recommend the adoption of any of the designs, but submitted a 
design of its own which embraced certain features of the sub¬ 
mitted designs and certain modifications of those designs. In 
June 1913 a change of Government occurred and the new Govern¬ 
ment rejected the departmental plan and adopted Grifhn’s plan 
with certain amendments. The foundation stones of a “commence¬ 
ment column” were laid on March 12, 1913, on Camp hill by the 
governor-general (Lord Dcnrnan), the prime minister (Andrew 
ri:.her), and the minister for home affairs (King O’Malley). 

The outbreak of war delayed building operations. The prince 
of Wales, during his visit in 1920, laid the foundation stone of 
the Capitol. A dam has been constructed to hold up the w-aters 
of the Cotter river and its tributaries. This ensures a. sjilendid 
supply of crystal-clear water, sufficient for a population of 
70,000 persons. Good roads hav^e been constructed wdihin the 
Federal capital area, water mains, sewers, electric light and power 
works, and brickworks have been installed. The city avenues and 
jiarks have been well laid out with ornamental trees and attractive 
gardens. 

The temporary Parliament House was completed in time for 
the opening by' the duke of York on May 9, 1927, of the first 
Federal parliament to .sit at Canberra. It is a handsome structure 
and is elaborately furnished and appointed. I’wo seenMariats 
which will temporarily house the permanent staffs have also lieen 
comjdetecl. The prime minister, Mr. Bruce, turned the first sod 
for the permanent secretariat in Oct. 1927. Attractive dw'elling 
houses have been erected in the suburbs of Red Hill, Blaridfordia, 
Acton, North and South Ainslie, Eastlakc, Westridge and Manuka. 
Several hotels, boarding houses and guest houses have been 
opened. Excellent school accommodation has been supjTlied. 
1'here are extensive and attractive banking and .shopping centres 
at Civic Centre (Ainslie) and East lake. 

By the Seat of Government (Adniinislralion) Act which was 
assc'nted to in July 1924, and which came into operation on Jan. 
T, 1925, the administration of the territory was placed in the 
hands of a commission of three, of which Sir John Butters, K.B.E., 
is chairman. Of the three persons first ap[)ointed one shall he 
apf)ointcd for five years, one for four years, and the third for 
three years. Thereafter, each appointment shall be for a term not 
exceeding three years. The commission is subject to (he control 
of (he minister for home and territories. The commission, subject 
to the approval of the governor-general in council, may make by¬ 
laws and ordinances for the good government of the territory. 
The commission controls the lands of the territory and has power 
to levy and collect rates upon land, has charge of domestic hous¬ 
ing and of the developmental works and administration of the 
territory. 

The first ordinance, ])assed in 1911, when the administration of 
the territory was under an administrator, subject (o the control 
of the minister for works and railways, contained a provision pro¬ 
hibiting the issue of Iicenee.s for the .sale within the territory of 
alcoholic liquors. That ordinance is still in force and will remain 
so until a plcbescitc is taken to determine the question. No date 
has yet been fi.ved, but the Government has expressed a view that 
the matter shall remain in abeyaiue until there is a “stable” 
poi)ulatioii in the Federal lapital. Up to the end of June 192S, 
the amount cxi)ende(l in the territory was £10,546.084. The pop¬ 
ulation of the tity proper in [(133 was 7.325; that of the whole 
federal capital (erritorw 8,947, 

The lity of Canberra is beautifully situated in an amphitheatre 
of wooded hills at an elevation of ai)[)ro.viinaiely 2,000ft. above 
sea level in 35° 15' S. latitude and 149'^ 15' E. longitude. It lies 
approximately 80m. from the coast, is distant by rail 204m. 
from Sydney, 429 from Melbourne, 912 from Adelaide, 929 from 
Brisbane and 2,600 from Perth. Ultimately it will be connected 
with the sea by a railway covering a distance of about 123m., 
terminating in Federal territory at jersos bay. Meteorological 
information: Average annual rainfall 22-65in.; mean summer 
temperature 67-5°; mean winter temfxmature 41-8°. 

The name “Canberra” is of aboriginal origin. It is pronounced 
with the accent on the first syllable as if it were spelt “Cannbra.” 
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CANCALE, a fishing port of northwestern France in the de¬ 
partment of Ille-et-Viiaine on the bay of Mont St. Michel, 9 mi. 
E.N.E. of St. Malo. Fop. (1936;, 3,081. It is noted for its 
oyster.s and for the pretty head-dress of the Cancalaises. The old 
town (Cancalc-Villej stands on the cliffs, with the fishing village 
(La Houle) on the quay beneath. The harbour is protected by 
the rocks known as the Rochtrs de Cancale, a name frequently 
found on inn signs in France. In 1758 an English army under the 
duke of Marlborough landed there for the purpose of attack¬ 
ing St. Malo and pillaged the town. It was again bombarded by 
the English in 1779. 

CANCELLI, in architecture, screens or parapets, similar to 
those used by the Romans, to divide off the judges’ space in a 
basiliea. The Latin name for these was cancrdli {cj. the English 
legal use of the word “bar ”). From their resemblance to such 
Roman screens the enclosures of the choir and chancel of a 
church are also known as cancelli. (.Sec Basilica, Chancel, 
Ctkur. ) 

CANCER( 1 he Crab”), in astronomy, the fourth sign of the 
zodiac denoted hy the symbol The constellation contains a 
large loose cluster of st;irs known as Fraesepe or the Beehive, 
'fhe d'ropic of Cancer is the northern limit of pkices on the earth 
where the sun can be vertically overhead. 

CANCER, a term emlmacing several varieties of morbid new 
growth or tumour and, secondarily, the disease that result.s from 
the presence of these new growths and their mode of increase. 
Here, cancer will be con.sidered as a di.sea.se; the microscopical 
appearances of the differc'ut varieties are (iescril)ed under 
'I'uMouK, and the course of investigations undcT Cancer Re¬ 
search. 

Though cancer affects man pre-eminently, it has been found in 
many other varicMies of vertei)r;ite animals, including fishes, and 
the cells constituting the new growths resc-mble in essential details 
the normal cells of the- animal in winch thc'v arise. In evory case 
()1 cancer the disc’asc is local at lir.st. In rodent cancer and in 
about a third of the* cases affecting the neck of the womb it re¬ 
mains so throughout, but in the great majority of ca.scs of all 
sites .secondary growth.s or metasla.ses c ; nr sooner or later in 
distant parts of tin; body. Locally the growth extends by multi- 
plication of the cells of which it is rompo.sed, destroying at the 
same time the surrounding tissues by prc'ssure atrophy (sn 
Atkoi'HY). E'sually it degenerates and breaks down because the* 
blood-supply of the tumour is in.sul'ficicnt to suj)j)ly the needs of 
the growing cells. 'Fhese [)ro( esses occupy varying haigth.': of time 
according to the type of growth and its situation amongst other 
factors. Hence the duration of the. di.sease varies within wide 
limits, but reckoning from the date of on.set, as alleged by the 
patient, it is on an avc^rage two to three years. This is noi all; 
even with cancer of the. same site (e.g., breast), the duration 
varies in individual ca.ses between, perhajis, .six months and as 
many or more* years. In cancer of any part where interference 
with nutrition is great or important structures are exposed to 
pressure or ulceration the average duration of the disea.se and 
the difference betwe-en maximum and minimum are less. Such is 
cancer of the alimenlarv tract, particularly in its uy)per part. In 
other cases the type of tumour naturally runs a rapid course; 
such arc cancer of testicle and of periosteum. 

Early Symptoms. —Naturally the .symptoms vary according 
to the part primarily affected, but it is very common for cancer 
to be quite painless at first, a fact which exydains, in part, why 
patients, to their own grave detriment, arc- slow in seeking medi¬ 
cal advice when they have discovered an abnormality. Moreovc-r, 
cancer is often sui)erposcd on an anlc'cedenl condition which is 
itself non-canecrous; e.g., some site of chremic irritation or a 
non-malignant tumour. A sudden incrc^i.se in \a)Iume or rate of 
extension suggests that the prc-cancerous condition has become 
cancerous, but the actual transition from innocence (o malignancy 
cannot be fixed even by numns of the microscope. Thus the 
earliest symptoms of cancer in a part are in reality tho.se of the 
yme-canccrous condition itself. When .symptoms arc present that | 
can be ascribed, inclLibitably, to cancer the disease has already j 
attained to some considerable size. These facts have an important 1 
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bearing on treatment (see below) and prevention and must be 
considered in more detail, 

Pre-cancerous Conditions. —Certain conditions arc- so often 
followed by local cancer that a causal relation between them has 
been assumed. Such are various forms of chronic irritation of 
which the following are the chief. Irritation by a jaggc'd tooth 
or ill-fitting denture, syphilitic leukoplakia of tongue, ,smoking of 
clay pipes (lip), eating of hot rice (oesophagus, Ja{)an), chronic 
ulcers at the pylorus, gallstones (gal) bladdc'r), leukoplakia of 
vulva, cicatrices in the neck of the worn!) following childbirth, 
chronic mastitis (breast), chronic ulcers of skin, u.se of the kangri 
by dwellers in Kashmir (skin of lower abdomen and inner sur- 
face.s of thighs), pressure of the dhobi string in Indian washermen 
(skin of shoulder), betel-nut chewing (inside of cheek), bil- 
harziosis (bladder, rectum), aniline (bladder), soot (scrotum), 
tar (hands and arms), jiaraffins (hands, arms and scrotum), 
X-rays and radium (hands). These sources of chronic irritation 
may have cea.sed to act .several years before the cancer appears 
or it may supervene during their action. In either case (hey 
induce at first a warty condition of skin or other part upon which 
the actual cancer is imperceptibly engrafted at one. or more 
points. In addition, certain varieties of tumour, ihc-inselves non- 
malignnnt, may take on maligtianl characters, particularly if sub¬ 
jected to chronic irritation. Such are moles and warts, es])ecially 
if irritated by ap[)licalic)n of acids or caustics for their removal, 
fibro-adenomata of bre-ust, villous tumours of bladder, fibro- 
mvoinata of uterus. 

Subjc-c I to these considerations reference may be made to tlie 
earlier signs of cancer at a few of the sites more- lommoiily 
affected In the hraist, a lum]) is fc-lt bc-nc-ath the skin or the- 
ni|)ple is retracted and rai.sed cdxive tilt- le\c‘l of the othc-r nij^ple, 
or a small amount of blood-lingecl lUiicl exudes from the iiijii)Ic‘ 
with or without pressure, or st.'d)bing pains are fell ]):irticul:irly at, 
night. In the u/rrns, hac-niorrhage imlefx-ndent of nieiislriiaticm, 
or a blood-tinged disc harge, .some! ime-s loiil-smc-lling. thcmgb this 
is a later sign, pain esiH-cirdly in the leick. In the nutuin. slight 
hac-morrhage, oftc-n ascribed to haemorrhoids or piles, discharge* 
of mucus, perha])s some* allc.-ralioii in .shape of fanes In ilie 
stomiich, indigestion coming on ai a fairly fixed iiiin-cal .ilier 
foorl, oft(‘n relic-vc-d ];v \'oniiting. fit fhe ///^ a laised .son with 
base of cartilaginous liardne.ss. In tonyjio, <l/trk and Ib’oi of 
nioHfh an ulcer with h'ird edge,-, and ba,se [lainful ii touched by 
s;dt or highly seasoned foods In .s/7'n, a small iion-hc.ding in¬ 
dolent ulca-r, enlargenieni or ulceration of a ])re-c\i--iiiiy tnoie 
or wart,. In bladder, hac*niaturi;i. p.issage of sni.ail clots In 
prostiite, clilfidjlty in micturition or clefac-i aiion In /no/i , 
local pain, ollen se\-c-re, or local enlargement. ()f cour-'e many 
of the symptoms enumerated are not dj.ignostic- of c.mm ex 
clusivc'ly, bill their frc-ciuc-nt oc currc-ncc in cam c-r indii .iicim¬ 
mediate reeoursc* to skilled medical advice-, It will l»t‘ noli, ed 
that the sites im-nlionc-d above arc- (-adl\' accc-ssibK. With j.-irls 
more- (It-eply sitnaic-d diagnosis is ofic-n im[io',si[)le ap.iit irom 
exploratory operation unlc-ss some- syni])tom cditains (. c , per¬ 
sistent jaundice- in cancer of the- pancreas or liccr ob -lriictiim tin- 
main i)ile ducts) and somc'tinu-s cancer is un.sus]t cd fill re 
\-e; dec] by an autopsy. 

Later Symptoms and Course of the Disease.—]! a c imo 

runs its natural course it will extend until it n achr- .--ome free 
surface. Here, as the result of slight injury or b. c.iUM' cij locul 
df-gc-neralion, putrefac'tive micro-organisms iin-mir it, d. ;n nc-r;i- 
lion [moceeds apace and a foul ulct-r with tin. hniicd edge' re¬ 
sults. Long before this has occurrc-d, howevei, m mo 9 casc-.s 
cancer cells from the ])erij)hery of the- mas> li,i\r gniwn :dong the 
lymphatics to the nearest grouj) of lymiihaiii gl.md- :md in-rhaps 
to further groups, or minute jiortions of tin- jirimai c ernwiii h:i\’e 
been carried by the blood-strc-arn to distant pai'tc parti, iilarly tlie 
liver or Jungs. Wherevc-r lodged, lhc-,se tram^pmle.l cdJ.s jiiullijdy 
and form secondary growths or “metasttises.” Th< ,^e metasla.ses 
undergo .similar degenerative changc-s to (Jiuse of the- [)rimary 
growth, hut owing to their situation |mtr.-t.i. 1 ion dcics not occur 
readily. The total mass of metastases often grc-afly exceeds in 
size that of the primary mass. A cancer of the iiitc-stine weighing 
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half an ounce may give rise to mctastases in the liver weighing 
alto^(•(hl•r S-io II) 

When iiu lastaMs has taken [jlace the symptoms associatful with 
the primary mass may be ^really overshadowed by those due to 
the setondar}' growths. In cancer of (he breast the local changes 
cause anxiety and a varying degree of pain. When the growth has 
reat hed (he skin and broken down, (he ulterated surface is foetid 
and from its surfate are absorbed into (he system ])oisonous 
prodiuts t)f put refat tion. Tin se interfere w'ith blootl ft)rmatit)n 
so that a prt)gressi\'e anaemia (.see An’acmia) sets in and the 
normal balaine bi'lween numbers t)f rtal cells anti leucocytes anti 
numbers t>f tiifferent vari(‘ties of leucocytes is disturbed. The 
themital coni])osition tjf (ht‘ blood is ihanged but not after a 
fashit)!! t harai tei ist it of cant er uidess it be that it contains more 
I)ota,s.sium than normal. This series t)f changes intlutcs a general 
malnutrititin, wasting and ill-health surnmetl up untler the name 
“t aehexia.” 

Hut tht* set ondary growths arising from this same cancer of 
breast may add their own ptnuliar syrnpttims. The enlarged 
glaruls in the armpit ])ressing on nerves and veins may produce 
in (he arm very st'X'ert' pain :int| a dropsical (t)ntlition reaching to 
the hand so great that the aflet t'al limb is (wict* or mt)re the size 
t)f that tin (he unaflectetl side. 'I'he tjther breast may become the 
seat of mt'tastasis and the entire iiitturt' be repealetl on that 
side alst). Metastasis may ot < ur in (he thigh btine and lead tt) 
fracture, in (he bodies td (he vertebrae leatling tt) severe pain 
from implitation of ner\t'-roots, in the brain leading to excru- 
tiating headathe tir even insanity. Indeetl. (ht're are few varieties 
of tatuer that metastasize so witiely as that affecting the breast. 

('ancer of the nt'ck of the womb (cervix uteri) rarely metas¬ 
tasizes beytind the lumbar glantls, but whether glantls are sec¬ 
ondarily iiu'olvetl t)r nt)t (about tine-thirtl t)f (he cases) the pic¬ 
ture of (he disease is esstmtially determined by local t'.xtension 
of the tiisease. I'Itcratitin extends rapidly until the greater ])art 
or whole of tht' tt'i vix is dest roxed and a foul ulcer that blet'ds 
very readily results. (Irowth followed by ulceration attacks the 
adjacent parts of (he vagina and often involves the wall of (he 
bladder or rectum or both. I lente I’lstuhius tipenings are iirt)- 
duced into these jiarts to the inlmite discomftirt of the patient, 
(irowth extends intt) the broatl ligaments, fixes (he uterus with 
surmuntlmg (i.^sue intti an inimtivable mass, anti, iiutihing the 
urelt rs, direil!\' or intlirectl\’. by way t)f an invatletl anti inllamed 
bladder, leads to thanges in the kidneys whereby (ht'ir sirutture 
and lumfion betome tlisorgani/t'd. (.See Kjn.vr'.s, 1 )isr.,.\si.s of.) 

('ariter tif the (tingue or other parts t)f the mt)Uth anti t)f the 
])haryn\ leatl It) symiiltims tlepeiulent uptm their situatit)n. l-'otul 
cannot be taken with comfort anti stime kintls cause st) much jiain 
(hat they are refused entirely. The jaws, too, may become fixetl 
tt) an extent (hat tht' handle of a spt)on tan barely be inst'rted be¬ 
tween (he teeth. One t)f the most trying sympttmas is profu.se 
saliwition. Malnutrition, htiw-ever. is not so great as might ])e 
expet teil t)wing tt) the rapitl ctiurse run by the tiisease. hTtim the 
ctmstaiuy with which h'lnjihatic glands in the neck are invatletl, 
sectmd.irily by growth anti septic tirganisms from tht' mt)uth. 
ulct'ration is fretiuent inlt) the great blt)t)il ves.sels in (heir neigh- 
bt)urhood and leads to puifu.^e, even fat.d, hat'morrhage. Another 
ctimnmn and tlisa^lrt)us taa urrenet' is septic pneumonia tine to 
inhalation tif putrid material from (he surface of the cancertius 
ulcer. In cancer tif the tK'so])hagu> interference with .swalltiwing 
is so great that earl>' in (he disease solids cannot be takt'U at all 
and wasting is extrtine. Ovsing tt) tht' ttinliguity of the trachea 
ulceration often t.ikes j)lat t- into it and si'ptic pneumtmia rt'sults. 

Site Distribution.— The primary implication of sites differs 
in tht' two sexi'S. In laiglantl and Wales, roughly speaking, in 
males So*; t)f cantfr is primary in some [larl of the alimentary 
tract, in temales, 80'i is primary in uterus or breast. But appar¬ 
ently (his distribution dties not htild in all countries; in some 
cancer of stomach is returned as a cause of death, ev’en in females, 
far more commonly than in Kngland and Wales. Iltw far the 
difference is real t)r dejiendent upon methods of registration, the 
stantlard td medical education, recour.se to hospitals, etc., it is 
impossible to .say. But it is certain that in Holland and in Italy, 


where death registration methods are comparable with those ob¬ 
taining throughout Great Britain, cancer of cervix uteri does not 
predominate as it does in England and Wales. The reason for 
this difference, which is statistically significant, is unknown, 
though the Cancer Sub-Committee of the I.engue of Nations in¬ 
stituted a special enquiry thereon, and examined a number of 
pos.siblc explanations. It follows that, (]uil(' ai)art from special 
forms of cancer associated with local customs, c.g., kangri canc('r 
in Kashmir, betel-nut cancer in (he East generally, cancer of penis 
common in Hindus who do not circumi ise, rare in Mohammedans 
who do, there is reason to believe that the site distribution of 
cancer is not identical throughout th(' world. 

Viewed from the asi)ecl of their microsco[)ical characters (srr 
TumoI-?r) the different varieties of cancer show' sonu' w'ell-marked 
site preferences. Tht'se de[)end ni)on Iht' fai t that the jn'imary 
growth consists in a modification of normal tells in the jxirt 
affected and subsequent multiplication of those altered tells. It 
the part normally contains [figment, r.g., skin or choroid of eyt', 
(he cancer cells originating therefrom contain i)igment also in 
great or small degree; if it originate from a member of tht' con- 
lu'ctive tissue group (q.v.), c.g., bone, tartilage, fibrous tissue, 
the cancer cells retain in great or small degree the special thar- 
acters of tho.se tissues. The same is true for stiuamous, t tilumn.ir 
and spheroidal epithelia {(j.v.). fJeiice by microscopical examina¬ 
tion it is often possible to narrow' within certain limits tht' 
primary site of a growth. A pignu'iitt'd earner (melanoma) can 
only have originaled in skin or choroid how'cvt'r widesijread may 
be the distribution of secondary growths. 

\’ery rarely a melanoma arises in the pineal body (.see Hkai.n') 
of man which normally is devoid of jiignic'nt, fmt phvlogenel ically, 
the jiinc'al is the rc'prc'sc'ntative of a median eye, and in (het 
Laeertilia it contains jiigmcnl, Similarlv, a hypt'rnc'phroma can 
oidy have originatc'd in adrenrd tissue, a squamous cc'll carcinoma 
in s(|uam()us epithelium, a spheroidal cell circinoma in gland 
tissue' ol spheroidal eliaracter, a columnar (c'll carcinoma in gland 
tissue lined l)y columnar epithc'lium, a sarcoma from some mern- 
bc'r ot the' connt'clivc' tissue group. 

Age Distribution. —Cancer is pre-eminently a disease of 
adult and old age but. no age is c'xc'm[)t. Moreover, if ii be divided 
into its tw'o great classes of carcinomata or epithelial canrers 
and sarcomata or connective (issue cancers a difien'ine in :ige 
(li.-lributiori aiipears. For W'hc'reas the- carcinomata are rare liefore 
;o and extremely rare bc'fore 20 and liability inci'eases with ad- 
\ ani ing years (clue corrc'ction lieing made' for age* di.^tribution of 
the' [lopulation), the sarcomata show' a fairly even distribution 
throughout life. As a corollary, malignant disea.M' in itd'aney or 
childhood, almost without excejition, is sarcomatous and jiarls 
li.able to sarcotna, Iione, kidnc'V’, an* those' commoidv aUc'cted. 
1)1 adult life or middle or old age it may be care inoma or saiaoma, 
but probably the former since the total number of carcinoma 
cases greatly excec'ds the' total number of sarcoma case's. 

In some' instances, c.,g., cc-rvix uteri, there is a fall in liabilily in 
advanced old age l)u( (his is counterbalaincd by an increased lia¬ 
bility at some othc'r site, c.g., skin, so that (lie statc'mc'ut that 
liability to cancer inc leases w'ith increasing years is generally 
true'. This does not rnc-an that the grc-alc-st number of cancer cases 
seen are aged. On the contrary (he gre.atc'st number falls between 
the agc's of 45 and (15, ult'rinc' cases on the whole being a little 
younger than brea.st. and lireast cases than skin. Even within 
the area of the same emgan dilYe-rc'iucs in age dl.-^iribution occ ur, 
cancer of the body of the- womb, on an average, alYc-cting older 
womt'n to a greater extc-nl than that of the.' nec k or cc-rvix. 

Civil State. —In the' case of breast and uterus certain difter- 
ences obtain in cancer incidence*, between married and unmarried 
women. Correction being made for their resiieclive numbers in 
the population, cancer of cervix is more common in the married, 
cancer of breast in the unmarried. It doc'.s not appear that the 
number of pregnancies has much intluence upon the occurrence 
of cervical cancer, one childbirth being as liable to be followed by 
cancer as several. Caruer of the breast seems to be correlated 
W'ith abeyance of the normal function and the occurrence therein 
of chronic inflammatory changes (chronic mastitis). 
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Cancer Mortality.—In England and Wales the death rate 
from cancer per million of the population, in 1026, was 1,362 as 
compared with 1.336 in 1Q25, 1,207 in IQ24 and 1,267 i 9 - 3 - 

These figures do not indicate an actual rise in incidence, for im¬ 
portant factors in the ajiparent rise are more accurate diagnosis, 
iinjiroved certification of the causes of death, and increased 
longevity resulting in a greater number of people reaching the 
age period of cancer than formerly. Probably, too, the greater 
attention attracted to the disease by recent national schemes of 
cancer research is retlected in the rise. It is noteworthy that in 
Swilzerlaiul where autopsies are. common and death certification 
has long been highly efficient, the cancer death-rate has differed 
little from year to year during the past quarter century. In other 
civilized countries the figures are substantially of the same order 
as in England and Wales. From collected statistics for the United 
States registration area it has been estimated that the cancer 
death-rate for the whole country in IQ20 was 834; in 1021, 860; 
in iQ.^.i, S08; in i()23, 804, and in 1Q24, Q2oper million living. 

Treatment.— In 1928 the official method of treating cancer 
remained wide surgical removal at the (Nirlii'st possible date. 
When llie di.-case is still local, efficient surgical removal may fairly 
be described as curatic'e in the sense that the patient's expectation 
of life is as great as if he or she had not suffi'red from cancer. 
The stage' of the disc-ase in which operation is performed, how¬ 
ever, fundamenlalK' intluc'nces prognosis. Thus, in cancer of the 
breast, 00^ f of wom-'ii undergoing the complete operation while 
the disease is still confined to the organ may expect to be alive 
and well ten years later, whc'rc'as of those in whom the disease 
has passed beyond the breast when they first sc'ek medical advice 
00'' f will be dead ten years later. The average period elapsing be¬ 
tween strict localization to the iire.ist and extension beyond its 
limits is no more than a few weeks or months It is probable that 
essentially thi' .s.iine is true of cancer at other primary .sites but 
in some dissemination is evi'ii more r.ipid and in others satisfac¬ 
tory surgical intervention is difficult or impossible. 

The .above-mentioned considerations, combined wdth the natural 
reluctance of patients to undergo extensive operations, have led 
to continued search for other methods of dealing with the disease 
than surgery. Of these treatmc'nt by radium or X-rays (see 
RADio'i'Tir.KAUY, Kadittattiif.rapy ) has cstabli.shed itself as in 
some measure effective. How f.ir radiation is destined to rejilace 
surger>', as the mode of its action and technique of its application 
are better understood, it is impossible to say. Already th<*re 
is statistical evidence that in cancer of the cervix uteri, on the 
ba'^is of five >’ears’ survival, efficient radium treatment gives 
nearly as good n'sulls as effuient surgery and has the ;fddi(ional 
adx'antage of affording a five years’ surx ival to some i jO' of l ases 
beyond the reach of surgery. 

I'reatment of Coles's mixed toxins of li. prodigiosus and Str. 
erysiiielatis has, in his hands, bei-n followed by good results in 
sonu' cases of sarcoma. Blair If ell’s treatment liy intravenous 
injeition of lolloid lead is still in the experimental stage and, 
though highly dangerous, has given some striking results. No 
other method of treatment aiming at cure than the above is 
worthy of consideration and the majority are harmful. 

The treatment of inoperable cancer is symptomatic; the pain, 
ulceration, anaemia, etc., are combalt'd to afford the patient the 
utmost relief and length of life. Surgical procedures of various 
sorts such as ovariotomy (now discarded) Ivmphangeioplasty, an 
endeavour to provide alternative jiaths for the lymph in the cn- 
largt'd ;irm often seen in cancer of the breast, local removal of the 
growth to diminish the ulcerating area have been employed but 
the usual methods in vogue are radiation and drugs. Radiation 
in most instances relieves |5ain, and, in .some, causes a diminution 
in the rate of local progress, but, in others, aj^K-ars to cause a 
wider dissemination of metastases and in septic conditions ma¬ 
terially w'orsens the patient's condition. With regard to local 
treatment and drugs much may be done to ease the patient. 
Mild disinfectants and frequent change of dres.sings diminish 
local putrefaction, reduce foetor and the amount of toxic material 
liable to absorption; it is surprising how much benefit may accrue 
from keeiiing the cancerous ulcer clean. 
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In resjiect of drugs, the pain, with the sleeplessness it may 
entail, is the symptom calling most for attention. 'I'hose wdth the 
greatest experience are unanimous that opium and morjihia should 
be reserved as a last resource for as long as possible, owing to the 
bad effects these drugs have upon the morale of the patients, the 
necessity for continuously increa.sing doses, the severity of the 
pain in the intervals between doses and the greater tiifficully of 
nursing. For a long time a drink of warm milk, a dose of aspirin 
or of omnopon at night gives the needed relief, and the great 
majority of patients in an institute st)ecially devoted to cancer 
cases never require opium or morphia from beginning to end of 
their illness. 

BiBMf)GRArHV.—Reports on Public Health and Medical Subjects 
Nos. 2H, 32, 33, 34, 30 and 40, and Memoranda on Cancer l.-\ 1 . is- 
.sued by Ministry of Health, London. See al.'^o bil)liograpliy on C'anckr 
RcsL/Vkcii, and Index analyticus cancerologiea (Paris, . 

CANCER CONTROL 

Cancer control is the ])ractical application of the established 
facts and sound w'orking opinions (oiuerning the prevention and 
cure of cancer. Although, as has been indicated, no means has 
yet been discovered of completely suppressing or |)reventing can¬ 
cer, there are various jirocedures which give some measure of 
protection against it. The iiresent ho])e of reducing deallis de- 
jM-nds upon the fullest jKtssible employment of these protective 
])rocedures. 

Looked at as a community problem, to control cancer it is 
necessary not only (hat the public should have information whiih 
will enable them to recognize the earliest susi)i(ious .sym|)toms, 
but be induced to apply for competent medical attention upon 
the lirst appearance of these signs. Periodiial medical examiii.i- 
tions are urged as a means of deteiting (anii-r. Fhysiiiaiis, on 
(heir jiart, must be alert to come to an early fiecision as to lh(* 
diagnosis ;md promj)t and skillful in ai)pl>'ing the [)roi>er treat¬ 
ment. I'o instruct the public and to give the niedital proiession 
a knowledge of the latest and most usi'ful information on this 
subject is the object of an rirganized warfare against the disease, 
carried on in the United Stales since 11)13 by tin* Anieriuiii So¬ 
ciety for (he Control of Cancer, composed oi about .\ooo niemliers 
and w’ith oft'Kial n'presentat'ves in all the States ol tlie I iiion. 
In the course of the xear a large amount of luinted ni.atiei in the 
form of circulars, booklets, newspaper articles, posters and ni.iga- 
zine stories appears. 'I'here are lectures and sdentitn [lapers 
deliveia'd, and radio talks gi\’en. In tait. every know 11 means of 
publicity which is .-ipiilicable for the instruction of tie jmlilit 
ui)on the largc'st jiossible scab' and with the letist expenditure ol 
money, is em[)loyed. 'I'he annual meeting of the soiieiy takes 
pi.ice on the lust Saturday in March and a periodiial h.i'- been 
issued by it every month sinci' i(;"o, gi\'ing information ol inlciesf 
and service concerning th(' disease. .And this is only one ot m.iny 
simikir societies existing in most of the cic’ilizeri countrie'- ol the 
w'orld. 

In 1926 an international meeting of repre.sentativc's fiom most 
of the countries of Kuroiie met in the Cnitc'd States under the 
aus])icc'S of the American Society for the Control o! C.iik er, in 
order to c'xchangc' experic'uccs with regard to the nietliod-, avail¬ 
able for jirec'ention and treatment. During the c i 111ol the 
meeting resolutions were drawn up and unanimously agieed to 
as follows;— 

(1 ) The causation of cancer is not completelc' undersiood, but 
it may be accepted that for all practical jiurjioses i.iiuer is not 
(0 be looked upon as contagious or infectious. 

(2) Cancer il.self is not hc'reditary, although .1 leilain jiredis- 
posilion or susceptibility to cancer is apiiareuily tr,iu''missiblc' 
through inheritance. This does not signify that, beiaiiM' one’s 
parent or parents or other members of the fanul\ h.i\'i- sutleri'd 
from cancer, it wall neiessarily appear in other persons of the- 
same or .succeeding generation. 

(3) The control of cancer, so far as this suhjei t lan bc' under¬ 
stood at the present time, depends uj)on the emiiloymeiit ol 
measures of fx;rsonal hygiene and certain pre\entice and curative 
measures, the success of which depends ujion the intelligent co- 
oi)eratiori of the patient and physician. 
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(4 ) Persons who have canrer must app)ly to competent i^ysi- 
ci.'ins ut a sutlicicntly early staj^e in the disease, in order to have 
a fair (hance of cure. This af)f)lies to all forms ot cancer. In 
Some forms, early treatment, atfords the only possibility of cure. 

(:;) Camer in some* parts of the body can be discovered in 
a \(ry early staye, and if these ca.se.^ arc treated proi>crly the 
prosjKTl for a (lermanent cure is Rood. 

(h) 'The cure of ciruer depends upiin discovering the growth 
before it has dune irreparable injury to a vital part of the body 
and befort: it has .sprearl to other fKirts, Therefore, efforts should 
])e made to inii)rr>ve the methods (d diagno.sis in the.se various 
lorafions and the treatnienl of (he cam ers so discovered. 

(7) 'I’lie (lulilir must he taught the earliest danger signal.s of 
(ancer whirh (an be recogni/ed by ))ersons without a special 
kmtwlcdge of th(.‘ laibject, and indmed to sc<*k cnrtip('f(‘nt medical 
attention wh('n any ol these indications art* belicvi d to be ]»resent. 

(Hj I’r.K fitioiiers of medicine must keep abreast of the latest 
advances in the knowledge of earner in order to diagmj.se a.s many 
as possible of (he (ases of camer whit h come to them. 

ft/) .'smgeotts and radit)Jt>gisls nnisi rnake Lumslunl progress in 
the refmetl melluttls of lechnii whit h art; net essary ftjr the diag¬ 
nosis and propt.T lreatmen( not vnly of ordinary ca.ses but of the 
nttjve obstnre and tliftiuiU teues. 

( to) There is ninth that medical men can do in the ^trevcnllnn \ 
of tamer, in the didettitjn t){ early t ases, in the referring of 
patients to institutions and i.thysit ians who can make the prt)per 
diagnosis am! apply proijer treatment,, when the physicians them¬ 
selves are unable to atconiiilish llu'se results. I'he more efficient 
llie family dm lor is the more ready ht' is to share re.sponsihility 
with a spetialisL. 

f j 1) Iterilists can lielp in the control of cancer liy informing 
themselves about the ad\’aiues in the kuuwletlge of the causes of 
tancer. espeiially with relation to the irritations produced by 
jmiH'rfeel teeth and improperly fitting dental plates. They can 
also lu'H) liy referring lasi'S of tamer which they diseover to 
phy.sitians skilled in tlii' trealnK'iil of tancer in this location. It 
may be doubled whether all dentists fully realize the help which 
tan be obtained from X-ray [)lmtogra{)h.s in revealing not only 
the stale of the teeth but the condition of the bone .surrounding 
them. 

(1.;) Mi'iliial students should be instruiled in canter liy the 
aid of actual demunstiations of canter patients, and this to a 
.suflitienl e.xLeiit to gi\’e them a good w'orking knowledge of the 
subject. 

(13) 'I'lif most reliable forms of treatnuait, and, in fact, the 
only ones thus far justified by e.xperiente and observation, depend 
upon Miigery, radium and X-rays. 

ti4) Pniiihasis should be jilaced upon the value of the dis- 
seminalioii cd' dellnite, useful and practical kiiow’ledge about 
cancer, and this knowledge .should not lie confu.sed W'ith that 
W'liicb is nierelc’ (heorelical and exiierimental. 

(15) Kliorls toward (lu* luntrol of tancer should be made* in 
two primiiial directions: (u) th(‘ promotion of research in order 
to increase the e.xisliiig knowledge of tlie snhject, ami (/;) (he 
jirac'tiial employment of llie information which i.s at hand. Evtm 
with our presi'iit knowledge many lives could be savial which are 
sac rilucd liy unnece.ss.iiy delay. (G. A. S.) 

CANCER RESEARCH. This .subject falls naturally into 
two periods divided 1)>' (he beginning of the present century. I'rom 
1850 to 1000 iin’c.siigation was on (he clinical and anatomical 
sides and the great work of N’irchow betw’cen jSso and iSoo upon 
cellular [latbology and u[)on the malignant tuwv growths laid the 
foundation of our present knowledge concerning cancer. When 
it us remetnlKied that staining methods for microscopical pur¬ 
poses were mjt inlrodmed until about 1S72 the accuracy of 
Virchow’s descriptions becomes even more remarkable. Virchow' 
laid great stress u[)on the importance of chronic irritation in the 
causation of nt'W growths and in large measure this view still holds 
the (leld. Reference is m;ide to it laler. The rival theory put for¬ 
ward by Cohnheim about 1880 that new growths ari.se from em- 
hryological remnants included within the tissues owing to some 
slight error in develoj)n)ent lias, at the present lime, few adher¬ 


ents. In the case of cerUin special varieties of tumour (tera¬ 
tomata, cystsE however, it is held to be a sufficient explanation. 

Main Divisions. —As examination of cancer proceeded it be¬ 
came clear that it is not a single disease but rather a group of 
diseases having certain features in common. First there came, the 
great clivi.sion into (i) the carcinomata, growths built up on the 
type of .s(^uamous, columnar or spheroidal epithelium and () the 
sarcomata, growths built on the type of one of (he members of 
the connective-tissue group. To these were added later (3) the 
endotheiiomata, a group of somewhat undetermined characters, 
which are regarded as being derived from the flattened ceils that 
line lymph .spaces or channels or blood-vessels. In this way there 
has become recognized a long scries of malignant growths with 
more or less defined microscopical characters. 

Special Divisions. —La(er it was found that the three main 
groups mentioned above were insufficient to include certain vari¬ 
eties of tumour arising in special organs, c.g., muscle, lymphatic 
gl.'inds, testicle, adrenal, sympathetic ganglia, and sjieci.jl terms 
were applied to new growths originating in these parts. K was 
showm, further, that in some degiaa- it is possible to correlate 
clinical with histological features, particularly so far as (he jiri- 
m.iry growth is concerned. Thus it is probable that a primary 
cancer of external skin or of the lining to the alimentary tract 
between the lips and the lower end of the oesophagus will he 
a sciuamous-cell carcinoma, of intestine, will be a coluinnar-ce\\ 
carcinoma, of hone will be some variety of sarcoma, of cerebral 
meninges or of pleura will lie an endothelioma. These tumours will 
breed true so that if secondary growths (metastases ) are produced 
they will, within limits, resemble the parent growth in histological 
characters. 

Local or Constitutional Origin. —To this i()th century 
period also bidongs the great conirover.sy whether the malignant 
growths are manifestations of a local or of a constitutional con¬ 
dition. The controversy is important in that lr(‘atmenl must 
depend largely upon the view held; if the disease be purely local 
it should 1)0 possible (0 eradicate it by surgery so long as it 
is de;dt with before it i)asses from the Icacal condition and bc- 
tonies generalized; if, on the other hand, it be a manife.'itation 
of a constitutional or blood condition, local surgery must Ije inef¬ 
fective. The local view received and still rcceivc'.s (he greatest 
amount of assent, but it is becoming more generally accei)lecl, 
even by those who hold that cancer depends u]>on local mechanical 
irritation, that .some biochemical cliange of the tissues is nece.s- 
sary and that thi.s changes may be brought about l.)y conditions 
alTecling the body as a whole. 

Bacteriological Results. —The remarkable rccsults of bacte¬ 
riological research u!)out 18S0, too, were not without elted, for 
attempts were made to show (hat cancer dej)erKls upon a micro¬ 
organism. That micro-organisms were cultivated from new 
growths is certain, hut the varieties were so diverse (hat, no 
doubt, they dei)ended upon faulty technique or upon prior and 
accidental infection of the grow'lh. Moreover, inoculation of 
these micro-organisms into animals failed to produce iic'W growths, 
tlmugh in some instances (torulae) tumour-like collections of in- 
ilammatorv cells re.sullcxl. It. is now generally agreed that no 
bacillus or micrococcus in the accepted sense of those terms is the 
cause of cancer. 

Cancer not “Infectious.”—Again, certain apiiearanccs met 
with in microseojiic al sea lions were rc'garded by their discoverers 
as being of an animal nature*, p.irasitic and causative of the con¬ 
dition. It i.s now agreed that these a{){)earances are due to the 
inclusion of tissue debris in living cells. It follows from what has 
been said above, that cancer is not an infectious disease in the 
sense that tuberculosis, diphtheria, typhus fever and malaria are 
infectiou.s diseases. Many enquiries were carried out upon the 
subject of “cancer houses” and “cancer localities.” Examples 
were adduced in which several persons inhabiting a single house 
or numbers dwelling in the same locality were said to have died 
of cancer. Careful examination, however, failed to show that they 
could not be explained by the average age distribution of the 
I i>opulation, by improved diagnosis or by errors of random sam¬ 
pling. While, therefore, there is nothing to show that special 
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cancer houses and localities do not exist, there is no satisfactory 
proof of their occurrence. 

The Present Century. —Since the year iqoo cancer research 
has entered upon a new phase lai^^ely owing to the fact that 
modern experimental methods have been adopted. Special labora¬ 
tories devoted to cancer research were instituted and within a 
few years were at work at the Imperial Cancer Research fund, 
The Middlesex Hospital, the Cancer hospital (London), the 
Christie hos[)ital (Manchester), the Royal Cancer hospital (Glas¬ 
gow), the Samariterhaus (Heidelberg), the Crocker Foundation, 
the Memorial hospital, the Rockefeller Institute (New York 
City), the Gratwick Foundation (Boston, Mass.). Recently a 
large institute for cancer research has been opened at Buenos 
Aires. In addition, associations for the study of cancer have 
been founded in several countries. These associations differ some¬ 
what in their aims, but in most instances through their agency 
statistical and sometimes laboratory inveestigations are being car¬ 
ried out. The most important of these associations arc the Cancer 
Sub-committee of the Health section of the League of Nations, 
which,-of course, is international; the Carner Committee of the 
Ministry of Health in Great Britain; the Briti.sh Empire Cancer 
Campaign; local committees in IManchester, Liverpool, Birming¬ 
ham, Leeds; TAssociation FraiKaise pour I’Etude du Cancer; 
Koraite fiir Rrebsforschung and similar bodies in Belgium. Hol¬ 
land, Austria, Switzerland and Japan. It must be understood that 
the institutions mentioned above are exclusive of numerous 
bodies such as thc' Medical Research C'ouncil. various universities 
and teaching liospitals which further eancer research as part of 
their gc;neral activities, and oftem to a considerable dc'grce, I)ut 
have no s])ecial departnieiit devoted to the subject. In 1020 The 
].h'itish Empire Canc er Campaigns founclecl The Cancer Revinv in 
which ])ublic alions directly or indirectly bearing u)xm the cancer 
problems arc analysed. In i(j28 a soinc-what similar journal was 
issued in France. 

Heredity in Cancer. —In Chicago a laboratory was built and 
<‘C|uii)pecl on the most ap|)rovec] plan for investigating (he question 
of heredity and cancer in mice. I'rom three original mice, stocks 
were raised ultimately numbering many thousands of which (h(“ 
full history of each individual from birth to death was recorded 
including an account of the autopsy. The experiment has been in 
progress for some 20 yc-ars and by spc‘c;ial bre-eding Miss Maud 
Slyc has produced two strains, all members of which and no mem¬ 
bers of which, respectively, suffer from new growth. She has .also 
produced familial proclivity to new growths of a .special type, 
c.g., squ;imc)us-cell carcinoma, or affecting a special organ, e.g., 
the- liver. From thc-se experiments there can be no doubt that a 
hereditary factor obtains in cancer, but it is only by controlled 
work of thc kind mentioned nod intense inbreeding that its 
existence can be demonstrated. Even in so segregated a popula¬ 
tion as that of Gol and Hemsecial, two parishes on the eastern 
slope of thc mountains in the ec-ntre of Norway where inter- 
niarriagc" is common, the, most that a study of five large cancer 
families in which ,qi7 deaths had occurred betwc-cn ic)02 and 1021 
showed was that the crude mortality rate from cancer for per¬ 
sons over the age of 35 was 18-2% for these families compared 
with 1217^ fnr (he total pof)ulation. 

Other Statistical Enquiries. —Much time has been si)ent 
and many papers have been publi.shed on the (jueslion whether 
thc‘ incidence of cancer is increasing. It cannot be said that this 
(luestion has been settled beyond dispute. Increased notification 
of deaths from cancer has undoubtedly occurred in practically 
all countries, hut how far correction of the annual figures has to 
be made for increase of population, improved diagnosis, improved 
.standard of health whereby a larger portion of the population 
reaches the cancer age, improved education and means of trans¬ 
port whereby a large proportion of the po{>ulation comes under 
observation and treatment, it is impossible to say. Nevertheless 
it is thc opinion of most authorities that even if due allowance 
he made for all these fac'tors (here is still evidence of a gradual 
increase in the incidence of cancer particularly at more advanced 
nges. The opinion often expressed that cancer affects persons at 
an earlier age than formerly is apparently without foundation. 


Primary Sites. —Statistical enquiries in various countries have 
shown that the commonest primary site of the disease differs con¬ 
siderably. Thus in England and Wales notified deaths from cancer 
of uterus and of breast are more numerous than from gastric 
cancer, whereas the reverse is the case in Holland and Italy. This 
observation has been made thc sul)ject of exhaustive eiuiuiry by 
the Cancer Sub-comrnittce of thc Health section of the League 
of Nations W'ith the result that it is fully substantiated but all 
endeavours to correlate it with habits of the respective peoples 
have failed entirely. It is said that the same peculiarity concerns 
descendants of the same nationalities when they haw emigrated 
to another country and this point is receiving attention at the 
present time. 

Duration of Cancer. —Another u.seful statistical enquiry con¬ 
cerns the natural duration of the untreated disease from alleged 
onset to death. Pajn-rs have been pulhished giving the informa¬ 
tion derived from four different institutions in Great Britain, 
d'hese have been collected and analysed statistically by the Lan¬ 
cer Gommiltee of the Ministry of Health and present a base 
line against which all forms of treatment can be measured. 

Distribution by Races. —Enquiries in all parts of the wu.dd 
have shown that cancer affects all races of mankirid and examina¬ 
tion of lower animals has demonstrated its occurrence in them 
also. It may not be, and certainly in the case of lower animals 
is iu)t the fact, tliat all species and varieties are affected with 
e(iual frcaiLiency. I'hus the mouse is the subjt'ct of cancer more 
frecimmtly than thc rat, and the rabbit and guinea-j)ig are far 
less fre(|uently allected than either. Inasmuch as dogs, cals, 
horses and rattle are relatively more frequently attacked by ean¬ 
cer it is (onsidenal that it is a disease of domestication. Similarly 
then' .ippe.ir.s with great probability to be a higher ineidema; of 
eancer in thc more civilized races of mankind. 

Experimental Transmission by Grafts. —'I'he o])serv.ition 
that cancer affects the lower animals has rendered exjuriniental 
work possible. The fact was first shown over 40 years ago by 
Ilanaii who successfully transplanted a sqnamous-celi carcinoma 
from tbc' vulva of a rat into the j)eritc)n(‘al ca\’ity of other rats. 
Ten years later Morau succeedt'd in transmitting a mamm.iry 
adenocarcinoma from a white' mouse to other while mice. I’or 
many years the indications afforded by these* experinu'nts were not 
followed up, in p.irt because of a doubt how far Ihc' analogy 
l)etween growths in (lu'se lower animals and cancer alfecling man 
holds good. Extensi\-e‘ rc'.sc'arch. however, earried out mainly by 
the Inijx'rial Gamer Ri',sf*arch fund, fjrovc'd ch'arly their esscnli.il 
similarity, and from that time much kmawledge h;i^ .iccriK'il 
from (hi' exyx'rimenls on malignant tumours of the mouse and 
rat. Amongst thc rondu.sions reached was that on (he rigorous 
specificity exhihitc'd l)\' growths. Thus a tumour of the mouse 
will not grow if inoculatec) into (he rat or vice versa Gnder spe¬ 
cial ('onditions temporary growth may occur, but these do not 
invalidate the truth of (lie general statement 

Susceptibility and Resistance. —.\s might he e.xperli'd mudi 
work has been done on tlie ciuestion of suscc'ptibility and resis¬ 
tance to transplantcal grafts in the hojic that it might throw light 
upon treatmcml in man. Imf)ortan( dif)('rf'nces were .diovvn to 
ol)(ain hc'twc'cn sjtonlaneous growths in rc'si)ecl of t l\c ease or 
dilhculty with which (hey can he transplanted into other animals 
of the .same .species. In some ca,ses grafts take in nearlv lOO',' 
of exyieriniental animaks. in others failure' is consistent, even wiifi 
I the greatest care. It was found, hc)wa'V('r, that inotulaiion of a 
I graft l)enealh the skin of the animal bearing the [)nin.irv tumour 
I (aulolcjgoLis grafting) is almost ;ilways smcessful. Thi- indicates 
Some i)eculiarity of the animal bearing a sfxmt ineon,' Inniour but 
I so far the difference has eluded ('xj)lana(ion 

Blood Content. —It has been suggestc'd Ih.it there i.s a larger 
amount of potas.sium in the blood and ti.ssues oi ,in .inimal hear¬ 
ing a spontaneous tumour. Supf)()rt'ing this virw me the ctbserva- 
licjns {a) that the blood and tissues of yier-om sufh ring from 
canc'er contain more potassium than (ho-e (it [»i i'ons suflcaing 
irom non-malignant diseases and {}>) that if ilie yiotassium conlc'ut 
of the blood of mice be rai.sed by fi'i'ding them with yiotassium 
metaphosphate, transplanted grafts of a mouse carcinoma take in 
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a larfjer proportion of cases, appear earlier and grow at a more 
r,-it)id rate. 

Immunity. —An important observation, repeatedly contirmed, 
is that if an animal spontaneously recover from a transplanted 
tumour it is immune to subsequent inoculations with the same 
tumour, 'rhis has been made the basis of innumerable attempts 
on lh(.‘ curati\'e side, the most imjtortant of which consists in 
removal of a portion of the tumour, irradiation to a degree just 
.sufficient to prevent growth of the cells on re-inoculation and 
the introduction of the irradiated mass beneath the skin of the 
original patient. In (“xperiments on rats the nirdhod has been 
sIkjwu to (order a large degree of resistance against growth of 
inoculated grafts, though it is not so elfective against established 
tumours. It has been found, also, that introduction into liver 
or splet ri is more elfective than beneath the skin. ,ln man the 
results ar(“ not conclusive. 

In all expc'rirnents upon resistance and siisceptibility to cancer 
a great subjei t of difference amongst workers lies in their view 
as to the* essential factor concerned. Some investigators hold 
that it is the fluids of the body that are of importance, the cellu¬ 
lar elemc'uts bedng subsidiary. I'or others the cells, and particu¬ 
larly the lymphocytes, are the iirime factor irt resistance; if the 
particular line of (real merit aclofited be associated with accumu¬ 
lation of lym|)ho(ytes locally, resistance is high; if lymphocytes 
be few or absent, resistance is low. Kx[»erinu*nts can be adduced 
sujiporting or reluling c'ither contention but if it be allowable 
to use the analogy of immunity and susceptibility to bacterial 
disease it may well be that tissue fluids and cells take varying 
jiarts according to circumstances as yet hardly understood. 

Serum Treatment. —Here it is convenient to consider attempts 
at treatment of cancer by various sera. Influenced by a belief 
in the microbial causation of cancer and the etllcacy of antisera 
produced against such a disease' as diphtheria, earlier workers had 
endeavoured without success to treat the disease by injection of 
ascitic or other serous tluicls derived from cancer patients. More 
recently allempts have been made in the laboratory to produce an 
antiserum by the usual methods and test its efficiency against 
cancer cells growing in vitro. 'I'he growing cancer c.c'lls were 
found to be killed almost instantaneously by this antiserum 
whereas normal cc'lls were unaflected and the method was api)li('d 
in vivo, with the addition that contact betw'een the antiserum and 
the caiuc'r cells was rendered more intim.itc' and prolongc'd by 
combining venous and lymiihatic olislruction with introduction 
of the antiserum, drafts were inoculated into the hind feet of 
rats and when thc'y had reached a certain size the antiserum was 
introduced in the neighbourhood of one of the growths and was 
held in position to a large degree by constriction of the thigh. 
In a large' proiiorlion of case's the growth in this fool underwent 
absorption and not only so but at a little later date the growth 
in (he other toot also disapfieared. It would .seem that (he anti¬ 
serum led to absoriction of the growth to which it w'as locally 
applied and Ih.al in accordance with the general principle that 
absorjition of a c.iiuerous mass in an animal is associated with 
incK'ased rc'sislance to the' same tyj)e of growth, absorption of the 
first growth in the treated foot led to absorption of the second 
growth in the untreated foot. 

Criticisms. —The m.ain critiu'.sjns of these important observa¬ 
tions are (i) that the' growth treated was of the transplanted 
and not of the spoutanc'ous variety, (:) that (he foot is by reason j 
of its small size, large amuunt of bone and tendon, and smallness 
of its blood-Nc.-isels a rc'gioii naturally somewhat unfavourable to 
growth of a transplanted tumour and (3) that the constriction, 
which, a(>par('ntl>', is essential to success, is itself an abnormal 
londition .and might well turn tjie scale against a growth that 
was struggling for existence or at least was not growing freely. 
Workers with these animal tumours know well how widely the 
behaviour of grafts varies evchi under conditions that are appar¬ 
ently identical. Although the experiment is of great interest and 
full of suggestion it must not be assumed at present that it 
leaves the way to an analogous treatment of cancer in man. 

Tissue Culture in Vitro. —Tlris method was popularized by 
Carrel. By its means it is possible to determine the action of 


various agents upon living cancer cells under controllable con¬ 
ditions. The technique itself is delicate. Originally the portions 
of living tissue were cultured in plasma, but the method has been 
simplified by adoption of a modified Ringer’s solution with the 
addition of embryonic, li.ssuc juice. Subcultures must be made 
every two or three days, but under suitable conditions tissue can 
be kept alive and growing for prolonged periods. In IQ22 the 
description was given of a ten-year old strain of fibroblasts origi¬ 
nally obtained from the heart of a chick embryo and then in the 
i 80 oLh generation; increase in size under the artificial conditions 
was as ra|)id as at first. Besides fibroblasts, large mononuclear 
cells and cartilage cells, each in pure culture, cardiac muscle 
from chick, duck, frog, etc., tissue from kidney, thyroid and from 
various animal tumours has been cultivated. It has been shown 
(hat foetal tissues are capable of growing in vitro 72 hours after 
death of the animal and in i()24 evidence was adduced that splei'n. 
liver, kidney, ovary, Jung and cornea from adult animals may 
develop in vitro many hours after death. The dc'velopmeni very 
likely proceeds from surviving cells perhaps ac tivated by the aulo- 
lytic prcKlucts of the dead onc'S. A remarkable jHiint was .shown 
in connection with in vitro cultures of kidnc'y. It wa.s jios.sible to 
obtain cultures of fibroblasts or of renal cells and in each instance 
growth took place in all directions with ])ro(hRtion of a solid 
mass. But if fihrobla.sts were introduced into a mass alrc'ady 
containing proliferated renal cells a tubulation occurred that 
recalled the microscoincal structure of the kidney (.fce Dkdif- 
FERK.NTIATroN’ ). 

Experiments in Aetiology. —The freciuency with which can¬ 
cer of the tongue is a.ssociated with a jagged tooth or aji ill-fitting 
denture, cancer of the.' lip w'ith smoking of clay pit)cs, the occur¬ 
rence of cancer of the' skin in w'orkc'rs with ])araffm and tar, of 
scrot cancer in chimney-.sweeps, arsenic cancer, kangri cancer 
among.st the Kashmiri users of the kangri leisket, cancer of the 
cheek amongst betel-nut c hewc'rs, cancer of the bladder in worki'is 
with anilin and around the parasitic ova in jM'rsons infected with 
bilharzia, are examples where irritation cau'-ed by a mechanical 
agent seems to bear a causal relation to the cancer. 

X-Ray Cancer. —(.)f recent years X-ray cancer has been added 
(o the list, and a few cases of cancer of the' skin have resullc'd 
from i)rolong('d exposure to the gamma rays of radium. Lazarus- 
Barlow has found minute (|uantities of radium tc) exist in a large' 
proportion of cancers examined for the purpose', ariel prodiu ed in 
the gall bladders of rabbits a condition inelistingui'^hable from 
cancer by introducing into the gall bladder human gallstones into 
which .small quantities of radium had been introduc ed art il'u ially. 
The exact relation of chronic irritation to subsociuent cancer is 
unknown, and there is no doubt that in an evc'n large'r number 
of cases chronic irritation occurs without any subsequent de\el()p- 
ment of cancer. In most instances the chronic irritation must 
{H'r.sisf over a number of years and the actual etneerous condi¬ 
tion is preceded by the formation of warty outgrowths and other 
local manifestations of cell destruction arcom|)anicd by cell 
proliferation. 

Tar Cancer. —In the case of tar a cancc'rous condition of the 
skin has been prcKiuced in mice and rabbits, but hitherto neve*r 
in rats, by re{)eated loe.il jKiinling with coal tar. The cancer is of 
the .sejuarnous variety and runs a normal course. Tnder the same' 
conditions of painting the length of time bt'fore' e.-ince-r supe-r- 
I venes varies between and iS months for individual mice. An 
observation that in.av ha\'e important bearings is that wlien growth 
has been produced in one i)art of the body by means of tar it is 
impossible to jiroduce another cancer elsewhere by the same 
means. This is complemcntar>’ to the experience derived from 
transplanted cancer in which resistance tc' one variety of new 
growth may coincide w'ith susceptibility to another varic'tc 
Strenuous efforts have been made to isolate the carcinogc'nic 
principle in tar and crude paraffin oils but without success. ()ji 
the other hand "tars" prepared from isoprene and acetylene' by 
distilling at temperatures between 700 and CjO0° were sewne of 
the most effective cancer producers yet known. 

Artificial Infection. —Fibiger succeeded in producing cancer 
of the stomach and tongue in rats by feeding them wdth cock- 
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roaches infected with Spiroplcra ncoplastica, and Bullock and his 
collaborators produced a malignant condition in rats by feeding 
them with Taenia crassicollis, a tai)eworm infesting the cat. The 
sarcomatous growth occurred round the cysts formed in the liver 
by the tapeworm and was produced within a few weeks. 

The Rous Experiments. —In the attempt to find some com¬ 
mon factor behind the widely diverse conditions antecedent to can¬ 
ter, attention was directed towards observations made by Peyton 
Rous on a chicken sarcoma that could be transmitted by inocu¬ 
lating with dead cells or, in the absence of cells, by a tumour 
extract that had passed through a Berkefcld filter. Subsequently 
Rous found two other varieties of sarcoma in hens which could 
be transmitted by filtered tumour juice. In each of the three 
instances the .special characters of the original growth were 
re})eated in the (experimental tumours. He and his collaborators 
brought forward strong evidence that the filterable agent w'as a 
living but extremely .small microbe. 

Gye’s Two Factors. —Although all attempts to discover a 
lilterable virus in mammalian cancer had failed and successful 
tiansplanlation can only be carried out by means of living cells, 
it uccuned to (lye that two factors might be concerned in the 
production of ont‘ of these chicken sarcomata, viz.: a filterable 
\irus and a s[)e(iru factor derixed from the animal. By .special 
means he .sci>:iratcd the. two and found (hat eithc'r alone was 
insulficicnl to jcroduic a tumour but in conjunction they were 
('ffective. lie (hen a[)i)lied these results to four standard malignant 
tumours in rats and mice and one human imimmary cancer with 
the result (hat he obtaimal from all but one mouse tumour a 
factor he rc^gards as almost certainly a filterable virus which can 
rejdace the virus of the Rous tumour in (he production of a 
chicken sarcoma, d'he failure* to transmit mammalian growths in 
the same' fashion as the Rous chicken sarcoma he ascribes to the 
more ra]iic] destruction of the* mammalian .specific factor, ])r()b- 
abh' by oxidation, f'or (he last-mentioned conclusion he has 
brought forward ex[K‘rimental evidence. 

These* resc'arches, which are still in progress, have led Gye to 
hu)k on Ldiiccr —/c.v/;/g I he term in its widest sense—as a specific 
disease (tiicsrd hy a virus (or yronp of viruses). Under experi- 
vienltd ((oiditions the virus alone is ineffective; a secoJid spi cific 
factor obtained from tumour extracts ruptures the cell defences 
and enables the virus to infect. Under natural conditions con¬ 
tinued irritation of tissues sets up a stale, under which infection 
can occur. The filtered matc'rial isolated by (lye and suicicosed 
to contain a virus, after subculture, was examined pho(ograi)hi- 
call\' by Barnard with special optical apparatus, ultraviolet light 
and, where nc'cessary, quartz in i)lace of glass. Barnard obtained 
and has nublished aiipearanccs of a particular agent in (he culture 
medium which he and Gye regard as the virus under discussion. 

Filterable Virus.—'I'his work, without doubt, is of great 
inijcortance but c.iution must be exercise*d in its interjcretalion. 
Indeed, it still aw.aits confirmation in some essential |)()in(.s. 
Moreoxer, (he occurrence of unsusiiected minute bodies in what 
are regarded as noimal animals has been shown in monkeys, 
rabbits ;md guinea-pigs, eg., in the xxmrk on lethargic encc*phalitis, 
and Rixa’i's and Pearce while investigating x’ariicdla found in 
rabbits a filterable* virus which, at first thought by them to be that 
ol x'aricella, leroved ultimately to be indigenous in rabbits. This 
])ossibilily must be eliminated before Gye’s observations can be 
taken to jjrove that his filterable x'irus came from the sarcoma 
as distinguished from the chicken. Moreox'er, Rivers and Pearce 
also found (hat rabbits bearing intratesticular growths of a trans- 
plantafde tumour, first discoxered in syphili.se*d rabbits, are 
immune* to their rabbit filterable virus, though the virus infects 
the growth itself and multiplies therein. 

Specific Factors. —It may be that filterable viruses peculiar 
to certain animals e.xi.st but are unable to produce tumours until 
.some “specific factor” is present, or that a filterable virus jjeculiar 
to nexv groxvths exists but also requires the presence of a specific ' 
factor, or it may be that the filterable virus inhabits the tumour : 
and is, in a sense, accidental. It is clear that some stimulus for I 
the increased and atypical multiplication of cells which character¬ 
izes the nexv growths is necessary but it seems that much more 


work is needed before it can be accepted that a filterable virus is 
aetiologically connected with all varieties of malignant nexv 
growth. For the sarcomata—with their many histological and 
clinical resemblances to infective and intlammatory conditions— 
cau.sation by a particular filterable virus is more easily acceptable 
and it will be noted that Gye’s experiments, with a single excep¬ 
tion, are concerned with sarcomata. The great merit of his work 
lies in the experimental evidence it offers as to the interaction 
between an extrinsic and an intrinsic factor in tumour formation 
and (he definite*ne‘ss it aims at giving, at all events in certain 
instances, to the characters of the exirin.sic factor. 

Concluding Remarks.—Most of the work on biochemical 
line's is unsuited for remark here; Warburg of Berlin finds that 
tumour tissue splits up carbohydrates differently from normal 
tissue and has built thereon a hypothe.sis for the origin of tumours. 
Of the remainder much consists of diagnostic tests for cancer that 
have been put forward. Unfortunately none of these is sufficiently 
ull; ula 

In view of (he general belief that cancer in its earliest .s(age*s can 
often be successfully treated by surgery and of the fretjuency with 
which the disease first comes under observation at a stage when 
ope*r.a(ion is impossible*, a reliable diagnostic method is urgently 
needed. X-ray examination has facilitated diagnosis of internal 
cancer learticukirly when aflecting the alimentary tract, but ,se*arch 
must still continue for some chemical t(*st ap[)licable at an early 
date in the di.seasc. Brief reference must be made to Dawson's 
recent work on (he melanomata; from a consideration of all the. 
data, and especially the i»igment-forming function of epithelial 
cc'lls, he concluded that the melanomata, usually termed melanotic 
sarcomata, are epithelial and therefore carcinomatous. 

Action of Radium.—In treatnu'iit, rese'arch has bee*n diree'ti'd 
chiefly toward the action of radium and X-rays. At first emjiloyed 
empirically the .scientific basis of their action is being diseoxcred 
by el(‘gree,*s. d'he X-ray spectrum has been mapjeed out, am! by 
means of apfiaralus of very high voltage; (jSo-zoo kx.) r.iys of 
wave-length and penetrating powe‘r ajeproximating to (he xcry 
short waves of gamma radiation have been i.)r()dueed. d’he bio¬ 
logical action of rays of different wax’e-lenglh has been studied 
and r.idiological treatment is beeorning more scientific 

'I'here are still wide* gaps in knowh'dge* both on the jihysiial 
and the biological sides and (hough immediate results can be lore- 
told W'ith some degree of accuracy in certain x'arieties of earner, 
late results oftc'n ai)pe.ar to be* fortuitous. Upon (he whole, how¬ 
ever, treatment of cancer by radiation is a method xvith wliidi the* 
clinician has to reckon. 'I'liis is more than can be said eomeining 
rnedie inal or dietetic methods, none of xvhich has been sui)ported 
so far by evidence that can be regarded as sufficient to xcairant 
its s(“ri(»us conside*ra(ion. Here* exception must be made lor the 
le.ul lrea(m(*nt introeluced by Blair Bell which is iindergcang 
vigorous examination in many centres. 

lUm.iociKAeiiv.—R(‘j)ort’< and jourmik: Ifcallh Or^aiiisat/lai, l.ruiiar 
of Nations (f anc er Sufi-Cojnmittee, at interval-, statistical) , Mnatrv 
of Ilralth (drcal Britain, :i( interval;’, .'talistii al) ; .Mninal Kr-.ianh 
Council ((ireat Britain, at inteiwals, eeperinient.d) , 7 //» ('morr 
Rex'icu' (British Empire* (’ancer (’am])aic'ii, niontlds ah-ii.nt and 
rcvie*ws) ; Stientifu h’cfi. Imperial Cancer Research Puin/ < l.ondcin, 
at int(*rvals, e*\j)erimenta]) ; Cancer Rep. Middlesex J/ospilal (l.ondon, 
annual, mainly e\pe*rinR’ntaI, jciooma); .Journal of Cancel Research 
(U-.S .A. quarterly, e.xpe*rini(*ntal) ; Rep Craticieh Canrer p .nna/aiion 
(Boston, l'.S..‘\., annual, riinira!) ; Hull, de I’cissoc. frain,. peace I'etnde 
dll cancer (Eraiiee, bi-monthly, general) ; .Jour, de rcolicdoL'/i- (I'l.itKc*. 
fii-montlily, radiologind) ; J.e Caueer (Belgium, fii-montlil. , i.idiuni 
the*rapy, general). 

Zeilsehr. f. Krehsforsrincnt; ((Jerrnany, fii-monthlv , reijeral) , .Strait 
lentherapie ((iermanx', hi-montfil>', radiolherapv) ; Ticnion cltah, at 
inti*rvals, general) ; Cann (Japan, at intervals, general) , Rep Radium 
Instiiicte, LemeUm (annn.el, st.itistiral) ; Rep. Radium Jnauede, Man 
Chester (annual, stat i'-lie .li) ; Rep. Radiumhemmet , .St(<( l.liolm (.annual, 
statistical); Rep. Radium Institute, r.iris (annu.il, eemiil). 

Te.xfliooks: Sir John Bland Sutton, Tumours: Innoiinl and .Maliv- 
ncint, (ireat Britain; E. H. Rettle, Tumours, (ireal Bnl.en. |»atliolog 
ieal; W. Se'aman Bainbridge, Cancer, U.S.A. ge;neral, Mi. Bur t, l.ehrr 
von d. Gese hwiilsteic, Germany, jiathologiral (loo.); If J. Baterson, 
Lectures, I’ost-graehiate lectures, ie)2S. vo], 

.Se'Ieeted original researehc’^; F. D. Bullock and M R fen Li'-, “Exp. 
sarc. in rats,” Jour. Cane. Res., vol. S, No. 4 (ig.'i) ; A. Carrel and 
eollahorators, “Ti.'.sne enlture,” Jcucr. Exp. Med , numerous jiapers; 
J. W. Daw-son, “Melanomata,” Edinburgh .Med. Jour. (Oct. i<)25) ; 
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J. Fibiycr, “Exp. rare, in rats by rockroaches,” Jo 7 ^r. Cane. Res., vol. 4 , 
p. 307 (iQiQ); W. K. (iyc an<l J. K. Barn.ard, “Filler passers in 
ciinaT,’’ Uincel (July iH, i()2 3; ; T. H. Killotk, IT. Chaiiii)ers and 
S. Russ, “Immunisation in man,’’ Lanret, i., p. 217 (T022J ; W. S. 
Lazarus-HarJow, “Radium in cumfr tissue,” Rrit. Mrd. Jonr. (May 9, 
JQ14) ; f'rar. Roy. Soc. Mrd., Sect, of Path,, vol. ii. (1018) and vol. 
j.S (1922) ; W. S. Lazarus-Burlow and K. Ii. i'arry, “L.'iperiments on 
immunity,” Brit. Journ. Exp. Path., vol. 4, pp. Ko and 247 (1023) 
and vol. 5, [J. 34 (1924) ; W. S. I.azarus-Barlow and J. H. LeeminK, 
“Natural duration of cancer,” Brit. Mrd. Jour. (Aiifr. id, 1924); 
A. Leitch, “Exp. production of canciT.” Brit. Mrd. Jour. (Sept. 13, 
IQ24) ; T. Lumsden, “Antisera in treatment,” Lunen (Sept. 12, 1923) ; 
Rivers atul Pe.irie, “Filterable virus and sanoma in .syphilised rabbits,” 
Jour. Exp. Mrd. (Od. 1925) ; reyt^m Rous and collaborators, “Chicken 
sarcomata,” Jour. Mrd., 1911, 13.307, Jour. Amrr. Med. Assn., rqT2, 
50.1793, Jour. lixp. Mrd., 1014, 1952; Sludie, Kockejrllr.r Inst, for 
Mrd. Rr.\., 1013, 1^.253; Idwin F. Smith, “Cancer-liki' growths in 
plants,” Jour. Can/. Krs., vol. i., jj. 131 (igid); Maud Slje, “Stiulies 
on lieredity in (.ancer,” J/o/r. Cunr. Rrs., and elsewhere numerous 
fiapers: K. \’,'iniagiwa and K. Icliikau’ i, “Tar cancer in rabbits,” (Innn, 
I9r7, n.io; A Siott, “Paratiin dermatoses,” Einhth .'<ri. Rep. Imp. 
Cane. A’e.s, fund (19237. (VV. .S. 

CANDELABRUM, n pedestal or shaft used to supitort a 
lamj) or caiidhd in coinmon usage limited to shafts for lamps or a 
groLifi of candles, in contradistincfion to candlestick for a single 
candle. T'lie Romans, developing Hellenistic precedents, made 
them objects of great decor,a live richness. 'I'w’o Roman types are 
found; the simpler, consisting of .a slender shalt, oftem fluted, 
.sujijiorted on a sytreading base of animals' feet and acanthus 
scrolls, and carrying a Hat shell with vase-like mouldings. The 
multitude of such candedabra found in Pompeii provt^s them to 
h.'ive been a common form of household decoration. The* more j 
monumental lyi>e, either of marble or bion/.e, used in ]uihlic 
buildings, had lor the btise a pedestal resembling a little altar 
which c.'irried a heavy .shall, freriuenlly decorated with row on 
row' of acanthus le.i'/es, but sometimes with a delicate moulded 
Itrohle of iialusler type, and a round shell at the (op. The lavi.sh- 
ness of such exam])lcs maik* a great ingiression on Renaissance 
artists, and the general form known as the* canclelal’tvum shaft 
liecame a common decorative motive in the late lyth century, 
especi.'illy for the cenlrt; of pilasters. In modern work, exterior 
lighting fixtures often take camk-labrum shapes. 

CANDIA, the largest city of ('rete (to which it has given its 
name), is situated on the northern shore in 35'’ -o' N. lat. and 25" 
()' E. long. It is still surrounded by its extensive Vc'nelitin forti¬ 
fications. The principal huiklings are the Venetian loggiti muti¬ 
lated recc'ntly, the Prefecture, 14 mosques, the modern cathedral, 
tw'o Greek ehurdies, the Armenian church, the Capuchin monas¬ 
tery, the bazaars, the baths and .some beaulifiii Venetian foun¬ 
tains. The town is the seat of a Greek archbishop. The highly 
interesting mnseiim contains anli(|uilios found during recent exca- 
v.itions. The chief trade is in oil and soap. The coasting trade is 
of consider,able importance. Leather for honu* consumption is 
made and good wine is produced in the neighbourhood. The 
harbour is formed for the most part by the ancient moles, and 
was newer deep enough (o acimil the larger vessels even of the 
Veneti.ins, wliieh were accu.slomed to anchor off the neighbouring 
island ctf Sl.india. The; site of Candia, or, as it was till lately 
locally known, Megakteastro (“the great fortress”), has been 
sup])o.scd (0 (curespond with that of the ancient Ilrraeleion, (he 
seaport of (biossus, and tliis name is now officially ncived. The 
imns 01 Cnossus are almul 3 mi. to the ^outhc'asi. I'ounded by 
1 be SaiMceii.s in the Qtli century, Gandia \va^ fortified b\' the 
Genoese in (hi* i:(h, and was grc'.itiy extended and strengthened 
by tile Wnelians in the 131!), iqih .md i^tli centuries. J| was 
besieged by the Turks under the vi/.ier .\cliinel in ibby, and was 
forced to .surrender in i()()(). During the German invasion of Crete 
in May r(),ji the city suffered heavily. Pop. (103S esf 1 43.530. 
(Str also 

CANDIDATE, one who offers himself or is selected by others 
for an office or place, p;irticiilarly one who puls up for election 
to parliament or to any imblic jiody. The word is derived from 
the Latin /andi/Iatu.s, clad in white (airtdi/lus). In Rome candi¬ 
dates tor election to the higher magistracies appeared in the 
('ampus Martins, the Forum and other public places, during their 
canvas.s, in togas with the W'hite wool brighteiiecJ by chalk. 


CANDLE, a rod of fatty or waxy material through the centre 
of which runs a fibrou.s wick. Modern candles are the successors 
of the early rush-lighbs which consisted of the pith of rushes 
soaked in household grease. An improvement was made by the 
introduction of llax (“inkle”) and cotton threads, which were 
dipped in tallow heated to a temperature slightly above its melt¬ 
ing-point, and allowed to cool until (he coating had solidified. 
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Fig. 1.—CONTINUOUS wicking candle-moulding machine, show¬ 
ing WICK SPOOLS BELOW. CANDLE MOULDS IN CENTRL, AND EJECTION 
CLAMPS ABOVE 

AUernate dipping and cooling was continued until the desired 
thickness was obtained. The trianufacture of such “laliow-dips”— 
one of the most ancient forms of illuminanl—was for centuries a 
house industry. In Paris, in the 13th century, there was a guild 
ol 1 ravelling caindle-makcrs who went from house to house making 
candles. 

Beeswax candle.s have been used from early times and are 
mentioned by the Roman writers. Lor mystical reasons the 
Catholic ('hiirch prescrilies beeswax candles for Mass and other 
lilurgieal fundions. 

Spermateti. a white crystalline wax tibt.iined from the head- 
(avity of (hi* sperm or “right” whale, came into msp in the latter 
hall of the i8lh century; the si)erm candle, weighing one-sixth of 
a puiind and burning 120 grains jier hour was ado[)led l)y the 
(London) Metropolis Gas Act of i8ocj as the “slandard candle” 
in photometry. Owing to its extreme brittleness, spermaceti re- 
quiri's to be mixed with a small proportion of other material, such 
as beeswax. 

Modern Candles. —The bulk of modern candles are made of 
paraffin wax (introduced about 1854), stearine, or mixiures of 
these. The crude paralVm wax from mineral oil refineries is 
“sweated” in ovens at a tcmfierature sliglilly below (lie required 
melting-point to free it from lower melting waxes and traces of 
oils, tind is subsequently purified by steaming with animal char¬ 
coal ami fuller’s earth. As pure paraffin wax becomes plastic at 
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temperatures considerably below its melting point, candles made 
from it are apt to bend, and it is usually stiffened with from 5 to 
jo% of stearine, which also makes the wax less transparent. 
Candles made from (his mixture are known as “composite 
candles.” The proportion of stearine is largely increased in candles 
intended for use in hot climates, and they may even be made 
entirely of stearine. 

Ceresin, (he hydrocarbon derived from ozokerite, or earth-wax, 
is also used as a candle-stiffener. 

The manufacture of stearine is based on the researches of 
Chevreul, who, in 1815, showed that fats consist of fatty acids 
combined W'ith glycerin. The glycerin must be removed, for, on 
incomplete combustion, it gives rise to the formation of acrid 
va[)()ur.s, as may be noticed when a tallow candle is allowed to 
smoulder. The solid fats, tallow, palm oil and bone fat arc split 
into fatty acids and glycerin (hydrolysed) by the following proc¬ 
esses. In the antochive process, wdiich is used for good quality 
fats, the material is churned with water and 3-4% of lime or raag- 
ne.sia, wilh steam at 120 lb. pressure. The mixture separates into 
two layers—the glycerin “sweet-w'ater” aiul a mixture of lime 
soap and fatty acids above. The lime soap is decompo.sed with 
dilute su![)huric acid and th(‘ w'a.shed fatty acids crystallized. The 
solid “stearine” is freed from the liquid oleic .acid by i)ressing in 
a h>'draulic press. In the acid sapotiification process, the fat is 
treated with 4-6% of concentrated sulphuric acid and hydroly.sed 
with open steam. The resulting fatty acids are dark coloured and 
must be distilled with superheated steam before pressing. The 
yield of stearine is gre.iter by (he .second process (6o(( ), as the 
action of the acid converts some of the oleic acid into solid 
products. The Twitchell process, v/hich consists in boiling the fat 
with half its bulk of water and a small j)roportion of a special 
emulsifying reagent, is suitable for low-grade fats. The fatty acids 
can be bleached by distillation. 

Candle Wicks. —The wick is one of the most important factors 
in candle-making; unless it is of the size and texture proper to 
the material used, the candle will be unsatisfactory. The material 
generally emi>loyed is cotton yarn, which, except for tallow dips 
and tapers, is braided by machinery into an ordinary Hat ])l,iit 
and “pickled." This process, invented by Cambaceres in 1825, 
consists in impregnating the filme with a very small ciuantity of 
mint'ral matter which helps to fuse the a.sh of the wick and pre¬ 
vent smoking. After a preliminary bleaching, the wick is soaked 
in a ])ickling solution of boracic acid and nitre, or sal ammoni.ic, 
or jihosphate, or chlorate of ammonia, centrifuged to e.xpel the 
bulk of the retained solution and dried. It is essential that the 
wick should be burnt in one direction only. Early wicks, which 
were not jilaited or [dckled, did not bend over to the cuiter oxidiz¬ 
ing region of the flame and consequently were incompletely con¬ 
sumed, the char reciuiring to be removed by freejuent “snulhng.” 

Tallow candles (clips) are manufactured on a commercial stale 
by the old “dipping" process, each tlip adding about one-eighth 
inch to the diameter of the candle. Tallow dips are principcdly 
used by plumbe rs as a Ilux, and a considerable quantity by cer¬ 
tain Afric.'in natives for anointing. 

The dipping process is unsuit.ible for beeswax candles; owing 
to the wax’s property of contracting on cooling and its liability 
to stick, moulding is impr.icticable. Recourse is had to the some¬ 
what primitive method of “pouring” (he melted wax over a sus¬ 
pended wick until the required thickness is obtained. The candle 
is then rolled on a marble slab to impart uniformity of finish. 
The difference of the two proces.ses is illustrated by the existence, 
of (wo Livery companies in the City of London, the Tallcjw 
Chandlers and the Wax Chandlers. 

Moulded Candles. —Moulding machines of the continuous 
wicking type, first made by Morgan in 1834, are u.sed for the bulk 
of candle-making. Machines are made to produce from 80 to 512 
candles at one charge, and the output is from two to three charges 
per hour. The machine consists of tubular moulds (slightly 
tapered to facilitate ejection of the candles), fixed in a tank to 
which St ('am or water can be admitted. The lower ends are closed 
by tfic tip-moulds which are carried each on a hollow piston-rod 
connected to a common bed-plate. The upper ends (butt-ends) 


open into a shallow trough. The moulds are made of tempered tin 
(q8c;, purity) and the inner surfaces are p(dished. Above the 
apparatus are the “clamps” to hold the candles when ejected from 
the moulds. The spools of wick, one for each mould, are con¬ 
tained in a box under the machine. The w-ick i.s threaded through 
the piston, through a perforation in the centre of the tip-mould, 
and passes up the mould to be held centrally by the candle last 
ejected into the clamjv The moulds are heated to the required 

_ temperature and the molten ma- 

lerial poured in, leacang excess 
Mo iJtcTiD^CAHoi.t ill the trough. The candles are 
LAMP cooled by filling the tank 

with cold water, the wicks cut 
fbe top and the clanqis enij)- 

--MouLB tied. The superfluous wax in the 

" trough is scraped out, the bed¬ 

plate screw'ed up, and the candles 
Tip-mould cjcctccl into (hc ckimpS. The 
tcmju'raturc of the moulds before 

_^ filling and the speed of cooling 

“v /V* have to be varied according to 

I i K»moN OF wicA the material being moulded. 

\\ Night-lights.—Short thick 

\V// candles designed to burn six to 

I rM I pisTo™ I Ic'n hours, formerly made of 

Ct I I ^ / ( oc onut stearine. but now usually 

I 1 1 I of a low-melting paraffin wax, ,'ire 

LJL'lj- Jj|"U I moulded .similarly but without a 

|. jj' '' TO WICK spool wiek; the latter, stiffened by a 

— --loating of bard wax, is subse- 

F.g. 2 -longitudinal section ^ J J , 

OF CANDLL MOULD SHOWING PARTS * -J , , / - 

through the wax cake. C.rea! can* 

is taken to avoid acce.ss of dust or dirt to the wax, as, since the 
flame i.s xery small, the wick is easily dogged. 

Tapers.—Tajiers are made l)y “drawing" long strands of slightly 
twisted cotton y.arn repeatedly through a bath of molten wax. 
The tapers are cut to length, the ends di^iped in hoi waiter and 
shaken, 'I’his process, called “feathering,” remox'es the waax iiom 
('ne end, allowing a nc'W' taper to be lit easily without dripping 
waix. Small “birthday” and “Christmas” candli'S an* made by 
(his process, and also the' “bougies" used in metal casting 

On the' (oiUinent a candle with an air-passage down its length, 
supposeil to minimize guttering, is popular. 

Ornamental candles are made' of wax stained with aniline dx’e.s 
and decorated wdtli transfers or by handwork. 

A hol-llame, .smokeless caudle, giving very little' light, ni;ide 
from the esters of amino- or imino-acids together wilh a sni.ill 
(jLiantity of an oxidizing salt such as ammonium nitrate, has hem 
{lati'iited in Oeimatix'. 

Sir J. T.cukowitsi li. Oils Fats and b'a.rc.v (lO-kO ; L. L. L:ituli"rn, 
Snaps, Candles and Clyirrinc (New York, i()06) ; Sadller and M.itu-, 
Industrial Oryanic ( hrmistrv (iq 2 , 0 : droves and Tliorji, Chvmnal 
Tcthno!o\[y, vol. ii. “!.inditing” (1895) (for history) ; Cathohr laa vi !a- 
prdia (for ritualistii' use). (E. L.; G. li. \V.) 

CANDLEMAS, the Church festival, cefcbrati'd on 1 f.b in 
comniemoratnin of the presentation of Christ in the 'leni[)Ie; 
called in (be Greek (.'hurth 'TTraTraer?? roe Kepcoe ('dlu mea l¬ 
ing of the Lord,” i.c., with Simeon and .Anna), in the Wo ; the 
I’urilicalion of the blessed A’irgiu (Lat. Candelaria, li stani (an- 
dehirnni sive himinum, etc.). 'J'he late 4lh-centurx’ iiilgni.i Idhc ria 
(SiK'ia ) describes its celebration at Jerusalem on I'el). i.; - dacs 

after Ljiiphany; the Armenians still keep it on this day as "tlic 
Coming of the Son of God intcj the Tenqilu.” The (clehration 
spread from Jerusalem, being moved to Feb. 2, .jo days atier the 
newly establi.shed feast of Christmas. In 542 it was e-tahli.'died 
throughout the Eastern empire by Justinian. In the WV -i, we find 
it (entitled, as nowy rurihcalion of the blessed X'iigin .Mary) in 
the 8th-cen(ury Celasian Sac raincntary, which enduKiic: a much 
older tradition; the procession was introduc ed b>' I’upe S(;rgius 
I. (6S7-701). The blessing of candles did no! loinr inlo common 
use until the nth century. 

In the East it h.is always been observed a' a fc.-dival of Christ, 
in the West it is pre-eminently a festival of the \drgin Mother. 



CANDLEPOWER—CANDON 


740 


Srr L. Ducht'snc, Christiuti Worship (ICn^. tr;in.s., Lon<I<)n, \ 

Catholic Encyclopedui, vol. iii. (i(;oX). 

CANDLEPOWER (or LiiMiNors Intknsity^ is a char¬ 
acteristic (jf a li^hl source. Cancllej)0\ver of a ^ivcn source in a 
Kiven direction may be cletincc] as the luminous dux (lumens) per 
unit solid alible (steradians) in the divergent li^ht cone whose 
aptix is at the source and whose axis is in the j'iven direction. 

d’lie c<jnce|)l is a relic c)f the days of candlelight. For many 
years lamps were rated by visual comparison with an actual 
candle. Edison’s early incandescent lamjjs, for example, were 
jaled at ifj c ancllejcower. Hut tliis candlepower rating of lamps 
has been replaced in most cases by a ralin)^ in lumens or in watts, 
and the concept 0) candlepower js of dwindliri),' imjiorfance {.sro 
PliOTCjMr.THY ). 

d he candlepower of any source^ (no matter what its size) c an 
be obtained from a measurement of pharosaKe (lumens jeer unit 
area) and distance. Multiply pharosa^(e by distance scjuared to 
Ijet csuidlc'power, beiny' careful to use sutheient distance. 

V'aricms phvsical standards ha\’e Ix-ct) emi)lo)'ed in pl.ic e of an 
actual candle. 'I'lic* llarcourt pentane- hjm|) has bc'en used in 
(ireat Ifritain and the- United States, while the Hefner ann'I- 
acc-late lamp has bec-n usc-d in (iermany In icjoc) the international 
candle- was defined on the basis of groups ol carbondil.ament 
incandescent lamps kc-pl at the national standardization labora- 
toric-s. In icypy the C’orninission Inlernationale de EEclairaKo in 
its sessions at Schc-\eniny'en, Neth., ameed on a new standard 
candle- ecjual to r 60 of (he luniinous intensity per scjuare centi¬ 
metre- of a rianckian rtidiator operating at the temperature of 
soliclilication of pure phctinuin. 'I'he nc-w candle, which differed 
slightly from previous units, was to have been .adopted inter¬ 
nationally on jan 1, I'j-to. d'lic- war intervened, hc)W'evc*r, and 
at its close in ic).i5 the new candle w-as still a sufiject for inter- 
n.'itional c onsider.it ion. (I’. Mn.) 

CANDLESTICK, a receptacle, made in various forms, for 
holding a ctinclle. d'he word was formerly u.sed for any kind of 
support on which lights, wln-thc-r candles or lamps, were fixc-d. 
The first candlesticks were perhajis macle for ecclesiastical 
[lurposes, eitlier for ordinary illuiTiination or for some particular 
ceremony; their u-^a- as a household appliance did not come into 
notice- until the middle ages. The- domestic types were very 
simple- in design, so naturally the history of candlesticks de.als 
largc-ly with those of the- church. Moses was comm.inded to make 
a candlestick for the tahe-rnacle, of hammered gold, a (:ilent in 
we-ight, and consisting of a base with a shaft rising out of it .and 
six .arms, and with seven lamps supportc-d on the summits of 
the six arms and central shatt. When Solomon built the temple, 
he- placc-d in it tc-n golden candlesticks, five on flu- north .and 
five- on the- soiitii side- of the Holy IMace. After the H.abylonish 
c.'iptivity the- goldc-n candlestick was again place-d in the temple, 
as It had he-en be-lore- in the t.ibernacle by Most-s. On the destruc¬ 
tion of Jerus.de-m by Titus, it was c.irric-cl with other .spoils to 
Rome-. Rejire-se-nlafions of the- se-ven-branche-d candlestick occur 
0J1 the- arch of 'Eitus at Rome-, and on anti(|uities found in the 
c.lt.lcomb^ .at Rome. The primitive form of candle-stick was a 
torch made- of slip-^ of b.irk, vine te-ndri!s or wood dippe-d in 
w.i.x or tallow, tie-d loge-ther and held in the hand b>- the- lower 
t-nd, such as .are- frec|uenlly figured on ancient painted vases. 
'I'lie ne-.\t ste]) vv.is (o att.ich to (lu-m a cup (di.scus) to catch the 
dripping w.ix or (allow. 

Huring the tith and ijth ce-nturic-s a cert.ain amount of orna- 
me-ntation apiH-ared, first a dragon holding on hi-^ hack the sconce 
for the c,indie. This sconce- wa-> provided with a short spike 
on which the c.mdle- could be- ]uished down; l.iter a seuket w.is 
used instead of the spike. Erevious to (he 17th century, iron, 
l.i(te-n, bronze and copper we-re chie-fly used, but thenceforward 
the most elegant exam[)les were chiefly of silver though in more 
modern pericuis Sheftield plate, silver jil.-ite and china became cx- 
ce-edingh’ popular. Sometimes the base and .sconce are of om- ma¬ 
terial and the pillar of another, as when the former are of silver and 
the pillar of marble or china ; the choice and combination of mate¬ 
rials are, indeed, infinite The golden age of the candlestick lasted, 
roughly speaking, from the third quarter of the 17th century to 


the end of the i8th. The later Jacobean, Queen Anne and early 
Georgian forms were often extremely elegant, with broad bases, 
round, oval or square, and swelling stems. E'ine examples of 
these periods, especially when of silver, are much sought after and 
command ever higher prices. As with most domestic appliances, 
the history of the candlestick shows an increasing tendency 
towards simplicity, the most elaborate and fantastic forms, ani¬ 
mals and reptiles, the monstrous creatures of mythology, lions and 
men-at-arms, angels and cupids, having gradually given place to 
architectural rnotiva-s such as the baluster stem and to the classic 
grace of the Adam style. Artistically the candlestick in its modern 
j form is among the most imj)ortant of household furnishings, and 
many of the various types have been handed down to the inodc-rn 
chandelier (q.v.). 

CANDLISH, ROBERT SMITH (1S06-1873). Scotti.sh di¬ 
vine, was born at Edinburgh on March 23, 1800, and spent his 
early years in Glasgow, where he graduated in 1823. After short 
assistant p.'istorates at St. Andrew’s, Glasgow, and Bonhill, Dum- 
l)art(jnshire, he obtained a settk.-d charge as minister of the im- 
i port.inl i)arish of St. George’s, Edinburgh. Here he came to he 
I regarded as one of the ablest {ircachers in Scotland. His first As- 
I sembly speech, delivered in 1839, yclaced him at once among the 
i leaders of the ywrty that aftc-rw-ards formed the Free C'hurch, and 
his intluence in bringing about the Disruption of 18.^3 was inferior 
I only to that of Thomas Chalmers. After Chalmers's death in 
I 1.S47 he was the most y)romincnt h-ader in the Free Church. In 
I the year 1862 he succeedc-d William Cunningham as the- prin- 
! cifial of New college with the understanding that he should still 
! n-tain his |)o.sition as minister of St. Gt.-orge’s. He was a ycrolilic 
I writer. He died on Oct. 19, 1S73. 

i .Si p William Wilson, Mcnioriols of R. S. CaniUtsh, D. D. ( iSSo), with 
I a chapter on his position as a theuKjgian hy Robert Rainy. 

CANDOLLE, AUGUSTIN PYRAME DE (■ 7 / ^ ' 

I Swiss botanist, was born at (.h-neva on Feb. 4, i 778. He studied at 
! Gc-iu-va and settled in Paris in i 79(1. His Plantunioi Succith n- 
tarum Uistorhi (4 vols., 1799-1829) and Astra^alo^ia (1802) in¬ 
troduced him to the notice of Cuvier and to j. H. Lamarck, who 
contided to him the publication of the third edition of the Flore 
frati^aise. (1805-15). The Principes elemcntaircs dc botanique, 
yirinied as the introduction to this work, contaiiK-d the first exy^osi- 
tion of his yirinciplc- of classification according to the natural as 
o|)j)o.st‘(l to the Linnean or arlilicial method. In 1804 he published 
his Essai snr les proprietrs tHi'dicales de\ pinnies, etc., and soon 
after, in 1806, his Synopsis plantanini hi flora Gullicn descrip- 
tarum. At the desire of the Frenc h Government he syient the sum- 
nic-rs of the following six years in making a botanical arid agricul- 
(ur;d survey of (he- whole kingdom, tlu- results of which were yiiiii- 
lislic-d in 1813. He lectured on ho(;in\' at Montpellier (iHoj-il.)) 
till he returned to Geneva to fill the chair of natural historx- tlu-re, 
j Till- usl of his Jib- wa.s sya-nt in an attempt to elaborate- and com- 
pl(-te liis “natural" system of botanical dassifictilion, embodied 
in hi.s Reisni ve^etahilis systema natnrnle, of which two volumes 
only w(-re eomyileted (1817-21 ). In 1S24 he began a less exten- 
sivf work of the same kind his Prodromns systeniati.s reyni veye- 
tahilis, 7 vols. He- died on 9, 1841, at Gc-ne\'a. 

His son. Ai.PiroNsi: lairrs I’ikkkk Pvramk nr: Candoi.i.f., liorii 
! at Parcs on Oct .'i, 1806, succeeded to liis father’s cliair. He ynih- 
i lished coiitmuations of the Prodroniiis in collahorat ion vvitli his 
I Son, Amu- Casimir Pvratiie dc- Candolle (1 S3(.-i cp ,s i ; Geaejaphir 
j botanique raisonuee (1855); I.ois de la \oinetK Inture botanique 
, t iS()7); Orij^hii de.\ plantes eultivre.s ( 1883); and nunu-roLis other 
, botanical works. He died at Gc-nexa on April 4. 18)3, 

; See .\. (Ir ('andollc', Mtnioirrs cl Souvenirs d’Aui^uain Ryroair do 
j Condollp (iSfi.?); A. Englc-r, Alphonse itc Candolle (1 Sg ; ) ■ 

CANDON, a mimieiyx'dity (with administrative centre and 
i 35 barrios or districts) of the yiroviiue of Ilocos Sur, Luzon, 
rhiliyiyiine Islands, on the west coast, about 200 mi. X. by . of 
i Manila by land and 233 mi. by water. Poyi. (1939) 20,528 (a 
i gain of 578 since 1918), of whom 9,572 were males, and 2 were 
whites. It is a ydace for the exyiort of sugar produced efsewhere 
I in the yirovince, and yialay (rice) and tobacco are grown exten- 
1 sivcly in the surrounding country. Copra is also exported, and the 
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coco palm flourishes there more extensively than elsewhere in the 
province. An extensive trade is carried on with the primitive 
mountaineers in th(' interior. The vernacular is Ilocano for all 
classes. Of its inhabitants between the ages of 6 and 19, inclusive, 
were reported as attending school, and of those 10 years 
old and over 55-4'’,'f- were reported as literate. The number of 
parcels of land declared for taxation in was 10,343 ^'rid the 

number of owners 6.491. (C. S. L. ) 

CANDY: scf’ Confectionery Man ufaccure. 
CANDYTUFT (Ihcris), small Eurasian herbs (family Cruci- 
ft-rae) with white, purplish or red flowers, the outer petals of 
which are longer than tht' rest. Several .species are known as 
garden plants and arc of easy culture in ordinary garden soil if 
well exposed to sun and air. The common candytuft of gardens 
is I. umhellata, a hardy annual, native of southern Europe, and 
known in a number of varieties differing in colour of flowers. 
1 . tiniara (rocket candytuft) has long finger-shaped clusters of 
fragrant while flowers and is .also an annual. 

Some species ha\e a shrubby growth and are perennials; the 
best-known is the common edging cand>'tuft. /. .srmpervirens, a 
much-branched jilant about a foot high with long racemes of 
white flowers. The foliage is evergrcMMi in mild climates, both 
kinds need plenty of moisture to flower freely. 

CANE, a name aj^plied to many plants which have long, 
slender, reed-like stalks or stems, e.g,, the sugar-cane, the bamboo- 
canfs from the use as walking-sticks the n.ame “cane" is given 
to sticks, irrespective of the .source from which they are derived. 
Properly it should be restricted to a peculiar class of palms, 
known as r.atlans, included under the genera Kor/hulsin, Plrrfo- 
comhi, Calamus and Lhifmouorops. 'Fhe plants are found through¬ 
out the islands of the Indian Archipelago, the I'.lalay Peninsula, 
China, India and Ceylon: and also in Australia and Africa. The 
slender stems rarely exceed an inch in diameter and are generally 
much smaller. Th(“\' creep or trail to an enormous length, often 
reaching 500 or 600ft., and support themselves on trees or bushes 
by recurved sjjines borne on the stalk or back of the midrib of 
the leaf, or by stilt hooks rc‘])Ia( ing (he upper leallt'Is. In some 
case's the' midrib is elongated beyond the leaflets to form a long 
whip-like structure, bearing recinwed hooks .at intc'rv.als. 'I'he na¬ 
tives in preparing the canes for the market, strip off the leac'es by 
pulling the cut plant through a notch made in .a ln*e. 'I'he canes 
always present distinct rings at the junction of the sheathing 
leac’cs with the stem. 

They assume a c’ellow colour as they dry. 

Canes, on accajunt of their lightness, length, strength and flex¬ 
ibility, are used for a gre.it varic'ty of purjio.se.s bv the inhabi¬ 
tants of the ccnintries in vcliich tliev grow. .Split into thin strips 
they are twisted to form ro|tes and ships’ cables. A more im¬ 
portant application, boweecr, is for basket-work, and for making 
chairs, couches, [jillctws, etc . 

Much of tlie beautiful and elaborate basket-work of the 
C'hinese ;md Japanese is m.ide from thin ,strij).s of cane, which 
are also used bv the Chinese' for largc-r works, such as hoijse.s and 
sheds. 

A large' trade is carried on in cam"' and r.iltans, the- ])rincipal 
centres bc'ing P.itavia, Sarawak. Sing.ipore. Penang and Calcutta. 
Tn adclition to the v.-irieties usc'd for walking-sticks, whip and um¬ 
brella handles, etc , tlu' common rattans are in extensi\-e demand 
for b.'isket-making, thc' seats and backs of chairs, etc., and for 
pur[)oses where their strcaiglh and flexibilitc" make them efficic'nt 
substitute's for whalebone. The walking-stick “caiu's” of com¬ 
merce include many varic'lies, some of which, howc'vc'r, are not 
the' jiroduce of tr.ailing jialnis. The' wc'll-known M.il.'icca canes 
are obtained from Calamus Sripionum, the stems of which are' 
much stouter than is the case with the average species of Calamus 
CANEA or KHANIA, the principal seaport and, after 1.S41. 
the capital of Crete, finc-ly situated on the nortliern coast of the 
island, about .?5 mi. from its w’eslern extremity, on the' isthmus 
of the Akrotiri peninsula, which lic's betwcN'n the bay of Canea 
and the bay of .Suda (latitude 35® 31' N., longitude 24” i' E ). 
Surrounded by a massive Venetian wall, it forms a closely built, 
irregular and overcrowdc'd towm, though of late years a few eif 


it.s streets have been widened. Many houses arc of wmod; but 
the more important buildings are of more solid materials. There 
are Turkish mosciues, Greek churches and a Jewish synagogue; 
a Venetian structure serves as a military hospital. The town is 
the seat of a Greek suffragan to the metropolitan at Canclia, and 
the official residence of the European consuls. 'J'hc' harbour, 
formed by an ancient transverse mole nearly 1.200 ft. long, anel 
protected by a lighthouse and a fort, once admitted vessels of 
considerable tonnage, and has been partially dredged, but large 
vessels have to anchor outside, or make use of Suda bay. The 
principal articles of trade are oil, soap and leather. The fosse 
is laicl out in vegetable gardens; public gardens have been con¬ 
structed outside the walls; and artesian wells have been bored by 
the government. 'I'o the cast of the town a large village was in¬ 
habited, under Turkish rule, by natives of Egypt and Cyrenaica, 
boatmen, porters and servants, but most of these have (|uitted 
the island. About u mile off on rising ground is Khalepa, whi're 
the consuls and m(?rchants reside. Canea probably occuiiies the 
site of th(' ancient Cydonia. During the Venetian rule it was 
one of the strongest cities in the island, but it fell into the hands 
of the 'lurks in i0.}6, several years before the capture of Candia. 
In i.S>6 it suffen'd from an e.artlupiake. During the Gc'rman in¬ 
vasion of Crete in 11)41 the city suffered heavily. Pop. (ig.yS) 
36 ,.S 70 . Srr also Crete, 

CANE FENCING is the art of defending oneself with a 
walking-stick ( Fr. caunr). It may be considered to be single¬ 
stick fern ing w'ithout a guard for the hand, with the important 
diflerericc th.it in cane-fencing tlu' thrust is as imiiortanl as the 
cut, and thus ciuiur approaches nearer to salire-play. 'IIk' cuts 
are jiraclically identical with those' of the single-stick (f/.v ), but 
they are generally given after one' or more rapid jirc'liniinary 
tlouri^'hi's {luduliurfs, tire It's) w'hich the lightness of the stick 
facilitates, and which .serve to jit'rplex and discemcert an assailant. 
'Ihe thrusts are similar to those in ftiil-j)la\'. but are often carried 
out with both hands grasiiing the stick, giving greater force and 
enabling it to be used at very close (|Liarters. 'Iht' canes used in 
I'reiu h fern ing sc hools ;ire nuidc' of several kinds of tough wood 
and ari' about three feel long, tapering towards the point. .As \'ery 
sc'VcTe blow's .'irc' exchanged, m.'isks. gloc’es, jiadded vests :iiid shiii- 
I gu.irds, similar to those used in football, are worn Cane fencing 
ne\'er enjoyc'd any great measure of po|uilarily in England or the 
I tilled .Slates. (A R, 11 ) 

CANEPHORAE, “baskrt-bi '.'irers," the title given ol old to 
.Athenian maidc'tis of noble f:inuly, annu;dly chosen to carr>' on 
llii'ir he,ads baskets with sacrificial impleiiu'nls and aiijiar.ilus at 
the I’.inatbenaic and other fesli\al ' It' alsc 1 the' toriii of 

c .ine[ihore.s, is applied, in architc'c t ure, to ligures ol lailli se xes 
which e.irry laden baskets on their heads or shoulders 'I'hey .are 
sometimes u.sed si rue f ur.illy as carc'.il ides i(/v.), and sometiiiie.s 
dc'coratic'c'lv as in many of the Renaissance Italian \ illis. 

CANE SUGAR: -wc Sicak. 

CANES VENATICI (“the Hounds," or “the' Grey¬ 
hounds”), in astronomy, a constellation of tlu- northc'in heini- 
S]there named by Jlc'velius in locio, who conijtiled it from tlie stars 
betwee-n the (tlder asteiaGms Urs;i M.ijor, IJobtes and Coni.i 
lierc'iiiees. 'Ihe constellation ccjutains a famous spir.il in bull Inst 
described by Lord Rosse (N.G.C. 5,10)); also a Iniglil globui.ir 
cluster ( Messier 3). 

CANEVA, CARLO (i845-]().?2 ), Itidian soldic'r, w.n born 
at Tarcento (Friuli) Ajtril 22, 1845, and entered the llali.in army 
in i.Soc). He served in the African cam])aign ol i.So; and in 
v/as promoted lieui.-general, ('aiu'va commanded one sicie 
in the much-discussed manoeuvres of n)ii, his oppetnen! being 
Cadorna and it was probably owing to the result ol the manoeu¬ 
vres, in w^hich Caneva W'as declared victor, that he w.is selc'cfed 
to command the 'Iripoli expeditionary force in Oct ini i. Canev.i 
was given a thankless task, being sent to occujiy the co.isl (owns 
in Ihe belief that the 'lurkish garrison, unsupported by the 
tribesmen, could be easily overcome'. He wa^ rec .dic'd in Sept. 
1012, and retired shortly afterwards. He presid'd over the com¬ 
mission that was appointed to enejuire intC) the (.'aporetto disaster 
of 1917. He died Sept. 25, 1922. 



742 CANCJAS DE ONIS^ 

CANOAS DE ONiS or GANG AS, a town of northern 

Spain, in the province of Oviedo, on the ripht hank of the river 
Sella. Jt lif'.s in a fertile, well-watered, partly wooded, undulatinj; 
region, on the branch railway from Arriondas to Covadonga. Top. 

(r940) ( miin., Canvas de Onis trade'; (hiefly in live¬ 

stock and coal and copper from tlie neij^hhouring mines. It was 
the, residence of the first Spanish kintrs after the spread of the 
Moors over the Peninsula. Here in the 8th century lived King 
Pelayo, who started the Christian ret oncjuest of Spain. His his¬ 
toric cave of CoVadonga is only 8 mi. distant. A Roman bridge of 
fine proportions crosses the Sella. 

CANGAS DE TINEO or DE NARCEA, a town of N. 
Spain, in Oviedo province, on the river Narcea. Pop. (i 04 o> 
2,481 ('mun., There is no railway, but a road runs through 

Tineo, Grado and the adjacent (oal fields, to the ports of Cudil- 
lero and Aviles. The inhabitants have thus an accessible market 
for the farm produce of the surrounding hills, for tin* cloth and 
leather manufattured in the town, for the coal and lead from the 
n(‘ighhouring mines and for (he marble (juarried in tlu; district. 

CANGUE or GANG, the European name for the Chinese 
Kill, a jiortable. ])iltory, carried by olTenders convicted of petty 
offences. Jt consists of a .square wooden collar about qft. sciuan 
weighing from :o to ho lb., through a hole in which the victim's 
head is thrust. It fits tight to lh(‘ neck and must be worn day and 
night for the ]»eriod ordered. 

GANIGHANAN, a linguistic stock of South American Tn- 
elians, consisting of a single tribe, the Canichanas. There is doubt 
as to the validity of the stock. The Canichanas lived in northern 
llolivia, on the Machiipo and Mamorcc rivers between 13° and 14"' 
S. l.atilude. The remnants .are still to be found at the mis¬ 
sions of San Pedro and Trinidad. They were originally a war¬ 
like people, raiding and attacking their more {xaiceable Arawakan 
neighbours. Thc-y lived in entrenched vill.iges and subsisted 
mainly on the yu'oduct.s of fishing and hunting. They had the* 
reputation of being cannibali.stic. In genc-ral their culture re¬ 
sembled that of the nomadic tribes of tiie Chaco, rather than 
their sedentary agricultural neighbours. 

Ser A. D’Oribgnv, 1,'Homme Ameruain (Paris, iHto). 

GANINE DISTEMPER. Distemiier is an acute, contagious 
and infectious disease of clogs, seplicaemic in nature and trans¬ 
missible to certain other carnivorous animals. The condition 
occ:ur.s in all countries possessing a canine population. The early 
history of dis^'inpcr h;is been lost in antiejuity, but possibly it 
Was introduced into Eurojie during (he middle of the 18th cen¬ 
tury'. ('arre, in 1905, and later, Lignieres, a.scribed the cause of the 
cli.si'nse to a filtrablc virus. Ferry. McGowam and Torrey (1910- 
11) isol.'iled a small, grarn-ni-gative bacillus, named by I'erry 
B. bronditscptinis. In 1923, the editors of the Vrtirimiry Jour¬ 
nal .and the J'icld in.iugurated (he Field Di.slemper Research 
h'und, and since that d.ite thi- disea.se has been the subject of 
e.xteiisive sv ientilic rescan h, (arried out by veterinary tmd medical 
Workers, under (he Medical ResearHi Council. 

Although disU'inper is endemic in countries possessing a 
ranine population, (he disease be(omes epidemic at varying in- 
terv.als, and oulbre.iks m.iy .assume an ex'ception.ally severe form 
with a heavy mort.ality; in many of the animals which survive, 
a perm.anenlly imjiaired constitution n-m.ains. Targe towns are 
seldom tree from the disease. A few' animals ai)pe.ir to jmssess 
a more marked jniwTr of resist.ince. but it is probable (hat many 
of these have ck-veloiied the dise.ese and ac(|uired a degree of 
immunity, without being subjected to the si'condary coniplic.a- 
tions, which are more usually the causes of the various seciuelae. 

Young anim.als .are more susceptible than old; in sudding pup¬ 
pies the condition is often rapidly fatal. Weakly animals and 
pedigree dogs, in W'hich blood interrelationships exa'st, are gener¬ 
ally less resistant than coarsely bred animals. Healthy animals 
may contract the disease by exposure to the crude or fdtered 
nasal discharge of affected animals, and the same is true of the 
blood and body fluids, the secretions and excretions. This applies 
more especially in the early stage's of the disease. 

The disease is air borne, but mediate and imincdiattr contagion 
(ire the more fruitful sources; drinking bowls, feeding utensils. 
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brushes, the clothing and boots of attendants and contamination 
voided by infected dogs (more especially those in the early stages 
of the complaint ) are all sources of infection. The early stages 
of the disease m.iy pass unobserved; after exposure, an incuba¬ 
tion period of 3-5 days elapses, malaise supervenes, and the 
thermometer reveals a temperature of 105°-!06° F. This initial 
pyrexia is speedily followed by a fall of body heat to the region 
of normal, but the temperature m.ay again rise after a few days. 
The patient is very infective during this period. 

The most favourable course is towards resolution, and, save 
for .some loss of condition and slight malaise, the disease may 
remain undetected; far more commonly, however, secondary in¬ 
fections superve*ne. Organisms, normally present in, and non- 
{rathogenic to, the animal, may as.surne virulence; also extraneous 
infections may be acquired, esfiecially in animals existing in un- 
hygii'nic and overcrowded surroundings. Predisposing causes, 
such as chilLs and getting wet also play a part. 

A \ irulent form of the di.sea.se is sometimes met W’ith, charac¬ 
terized by per.si.stent high temperature, a.sthenia, marked depres¬ 
sion and death within a few days. 'I'he acute form is character¬ 
ized by f( ver, often remittent, and the onset of symptoms show’ing 
a wide divergeiuy. Although some of the symptoms may remain 
constant over a serif's of c.ases, they ma>’’ be moditied, or entirely 
ab.sent, and the virus may apjK'ar to select some sjiccial group 
of organs, such as the respiratory, the alimentary tract, the 
central nc'rvous system, the mucous meml.m;mes or the skin. 

General malaise, rigors, c.apriciotjs or complete loss of appi'tite, 
v’omiting, diarrhoea or dysentery, may be some of the symjitoms 
shown; also serous, muco-purulent or sanguineous, discharges 
from the conjunctival and catarrhal mucous im'mbr.iTK's; m.at- 
ting of the orbital hair and scalding of the eyelids, photophobia, 
ophthalmia, iritis, ulceration of (he cornea, protrusion of Hes- 
ceniet's mi'inbrane, synechia, and even extrusion of the lens; 
ulcer.ation of the nostrils; herpetic rash round the lijis, stomal ilis, 
ulceration of the gums, lips, tongue and f.iuces. A characteristic 
short, moist cough is very common and indicates an inflammation 
or catarrh of the larynx which may he (he onsi't of broncho¬ 
pneumonia; latf'r, mouth breathing and pouching of the lips in- 
dic.ile that the lungs arc the seat of consolidalion. Vomiting may 
he troublesome; at first catarrhal in char.icter it becomes watery 
and bile stained. The small intestine and lower jiortions of the 
alinu'ntary tract becoming in\olve(l, there supervenes profuse 
diarrhoea, which becomes foetid and haemorrhagic. 

Nerxous symptoms may occur at any stage of the clise.asc, or 
during convalescence, and are of grave significance. The animal 
may show hypersensitiveness to sounds; epileptiform fits tmd 
convulsive muscular spasms, with chattering teeth and foaming 
jaws, terminating in uncotisciousm'ss or a meningitis in which 
the patient is partially or completely blind, wandering .-ihout in 
fiif les or standing wath its head pressed up against the side of 
the kennel; partial, or complete, par;dy.sis, especially of the hind 
(|iiarlers and the .siihinctc'rs of anus and bladder. One of the 
commonest sequelae to recov’cry from the nervous forms of dis¬ 
temper is a persistent twitching of the muscles known as chorea; 
iinlortunately this is usually permnm'nt. In some cases a vesicular 
i‘rup(ion develops which becomes pustular and may he confluent. 
If abraded, the vesicles tire tqit to form raw tireas; otherwise 
they form dry, brownish scabs. These .are to be looked for on 
hairless portions of the skin, sudi as under the arnijiiEs, thighs, 
.ind .aiamnd the li})s. Eruption.s of this kind .are, however, also 
seen in other cundi(i«ins in puppie';, sui h .as (('ething. 

'file aver.age dunition oi liu' disease is from a month 10 six 
weeks, the percent.age of recoveries varying with the virulence 
of the di.sease. Catarrhal forms, associated with a free discharge 
from (he nose and eyes, even wTcn associated with some degree 
of broncho-pneumonia or gastro-intestinal catarrh, yield (he 
highest percentage of recoveries. Skin lesions are troublesome, but 
comparatively unimpor(;int, except as tending to exhaust the in¬ 
dividual. Vomiting and diarrhoea, if severe, are of the utmost 
gr.avity as, naturally, they interfere with the nutrition of the 
patient, causing exhaustion and emaciation. The most hopeless 
lyjie is that showing brain involvement assexiated with frenzy, 
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convulsions or coma. Paralysis will often yield to proper treat¬ 
ment and skilful nursing, but convalescence may take weeks, or 
even months, to establish. 

Treatment.— Skilled nursing and attention to body hygiene 
are of extreme importance. The patient should be kept warm 
and free from draughts, but allowed plenty of fresh air; a flannel 
jacket is a useful adjunct. The temperature of the kennel or sick 
room .should be as constant as possible. The eyes should be kept 
clean by the aid of antiseptic lotions and ointments, although, 
even with (he utmo.st care, ulceration and y^ermanent blindness 
may ensue; especially in the breeds (such as Pekinese, pugs and 
bulldogs) with prominent eyes. In the mouth antiseptics should 
be regularly employed to cleanse (he gums, as these sometimes 
ulcerate and necrose. Food should be nourishing and easily 
digestible. The form and method of feeding must vary with the 
condition of the patient; milk, eggs, sponge cake, the various in¬ 
fant and invalid foods, meat extracts, liquid broth, boiled fish, 
and in the convalescent stages raw shredded or lightly-cooked 
beef and boiled rabbit or chicken. Rectal feeding by means of 
nutrient suppositories or peptonized foods is a useful heljx With 
high fever and gastric complications a lump of ice i)laced on a 
piece of flannel in a saucer often appears to give relief. 

'I'hcre is no specific cure to suit every case, and treatment niu.st 
be modified according to the symptoms shown. Expectorants, 
febrifuges, alimentary sedatix'es, astringiaits and antiseptics, 
nervine sedatives and, in the latiT stages tonics, all find uses. 
Various vaccines and anti-distiaupcr sera have been advocated, 
but so far the results have not been satisfactory. 

Laidlaw and Dunkin, working under the auspices of the Field 
Di.stemper Research Committee, have recently (igaS) confirmed 
Carre’s finding that the disease is due to a filt('r-passing virus 
(see Fii.tkk-J’a,sst\o Vikusks). and they h:ive siu ceeded in con¬ 
ferring an immunity on the ferret; on the dog, however, tht'ir 
work is not yet complete and, although the reports ])ul)li.shed an' 
very encouraging, it is too early }t't to form any definite opinion. 
It is certain, however, that the possibility of immunization off(‘rs 
the best hopes, and, if success can eventually be achieved, an 
inestimable boon will have been conferred ujion the caiiiix' world. 

(V. T. G. U ) 

CANINI, GIOVANNI AGNOLO (loi7-1600), Italian 

designer and engraver, was born at Rome. Fie w'as a pujiil of 
Domenichino and afterwards of Antonio liarbalonga. lie painted 
some altar-pieces at Rome, including twm admired picture,s for 
the church of San Martino a’ Monti, repre.seiiting the martyrdom 
of St. Stephen and of St. Rartholomevv. Having adompanied 
Cardinal Chigi to France, he was encouraged by the minister 
Colbert to carry into exi'cution his jiroject of designing from 
medals, antique gems and similar sources a series of portraits of 
the most illustrious ch,iractcrs of antiquity, accompanied with 
memoirs; but shortly after the coiiimencemeiiL of tht,‘ undertaking 
Canini died at Rome. The work, however, was continued by his 
brother Marcantonio, who, with the assistance of Picard and 
Valet, completed and published it in itxio, under the title of 
Iconn^rafia di do. zlg. Canini. It contains 150 engravings. A 
reprint in Italian and Eicn(h appearetl at Amsterdam in 17^^!. 

CANISIUS, PETER, also Kannees. Kany.s (i5^1-1 ^q;), 
Jesuit scholar, was born in Nijmwegen, Holland, on May 8, 1521. 
He was educated at Cologne, and alter becoming a Jesuit in 154.^, 
taught successively at the universit ie.s of Cologne, Ingolstadl and 
Vienna. Perha[>s more than any of his contemporaries, Canisius 
delayed the advance of Protestantism by his participation in the 
religious discu.ssions at Worms, at the Council of 'Prent and the 
Diet of Augsburg, by his friend.shi]j with the emiuTor and numer¬ 
ous magnates, by his zealous preaching in various German towns, 
by the extension of his own order and especially by his desire to 
provide worthy and scholarly priests. In 1580 he settled in Frei¬ 
burg i/B. where he died on Dec. 21, 1597. He was beatified on 
Nov. 20, i86q and wa.s canonized in 1925. 

His chief writinp'i arc the triple* Catechism (i555-';S) ; Dhd CyriUi 
archirpheopi Alexandrini Opera (154O); D. Lconis Fapar !. . . . Oprra 
(1546), Epht. B. Ilieronymi . . . selcctne (1562), His Episl. et Acta 
were edited by Braunsbercer vols., Freiliurg i/B., iSgfi). Set also 
Raderus, De Vita Canisii (Munich, 1614); O. Braiin.sberqcr. Petrus 
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Canisius, ein Lebensbild (Freiburg i B.. 1917); J. Metzler, Petrus 
Canisius, ein charakterbild (1925). and Lc Bachelet’s article in Diet, 
de Cath. Theol. 

CANIS MAJOR (“Great Dog’’), in astronomy, a constel¬ 
lation placed .south of the Zodiac, just lielow and behind the heels 
of Orion. Canis minor, the “little dog,’’ is another conslcllalion, 
also following Orion and separated from Canis major by the 
Milky Way, Both these constellations, or at least their principal 
stars, Sirius in the Great Dog and Procyon in the Little Dog, 
were named in very remote times, being referred to as the “dogs 
of Orion’’ or in ecjuivalcnt terms. Sirius is the brightest star in 
the heavens; and the name is connected with the adjectives crcipos 
and aeipios, .scorching. It may possibly be related to the Arabic 
Sirdj, thus meaning the “glittering one.” Hommcl has shown that 
Sirius and Procyon were “the two SPray'^ or glittcrers. It is 
doubtful whether Sirius is referred to in the Old Testament. By 
some it has been identified with the Hebrew mazzarotli, the Lu¬ 
cifer of the \"ulgate; by others with mazzaloth, the duodccim 
sii; 7 M of the Vulgate; while Prof. M. A. Stern identities it with 
the Hebrew kimah, which is rendered variously in the Vulgate as 
Arcturus, Hyades and Pleiades. {Sec G. Schiaparelli, Astronomy 
in the Old Testa incut | IQ05].) The inhabitants of the Fiuphrates 
valley included both constellations in their stellar system; but 
considerable difliciilty is encountered in the allocation of the Bab¬ 
ylonian names to the dominant stars. With the ICgyptians Sirius 
assumed gri*at importance. Appearing with the sun when the Nile 
was rising, Sirius was regarded as a herald of the waters which 
would overspread the land, renewing its fertility and jiromising 
good harvests for the coming season, llc'phaestion records that 
from its asi.iect the rise of the water was foretold, and the Roman 
historian I'lorus adds that the weather was predicted also. Its 
rising marked the conuiiememi'ut of their new year, the annus 
canarhis and annus cynicus of the Romans. It was the star of 
Se[il or Sot his, and, according to one myth, was identified witli 
(he goddess Hathor—the Aiihrodite of th(“ Gri'eks. It was the 
'.second sun” of the heavens, and according to Mas])i‘r() {I)au''n 
Ilf Civilization, 18(^4) “Sahii and Soi)dil, Orion and Sirius, were 
I lie rulers of this mysterious world of night and stars " 

'Hie Greeks, borrowing most of their astronomical knowh'dge 
from the Babylonians, held .similar myths and idi'as as to the 
constellations and stars. Sirius was named Knooe (the dog) 

and TO aorpoe, the star; and its heliacal rising was associated wjtji 
(he coming of the dry. hot and sullr>' season. Fli'siod tells us 
that “Sirius parches hc-ad and knees”; Homer speaks siniilarls', 
calling it kukov orj/jui, (he evil star, and the star of late summer 
(oTTcoptt) the rainy and slorniy season. I’roeNon (llpo/o'um) wa^ so 
named beeause it rose before Knon/. The Fuphratean myth of tin* 
dogs has its jiarallel in Greece, Sirius being the hound of the’ 
hunter Orion, and as recairded by Aral us alwa\s chasing llie H.uc; 
Pindar refers to (he ch.ase of Pleione, the mother of the I’leiades, 
liy Orion and his dogs. Similarly Procyon became Maer.i, the 
dog of Icarius, when Bocites became Icarius and \ugo his 
daughic-r Fmigone. 

The Romans ado[,)(('c! the Greek ideas. They named the con¬ 
stellation Canis, and Sirius was known as Canis also, and as Cani¬ 
cula. I*rc)cycm bc'came /h//c eai/c/a ancl Antecanls, Imt the se nanu s 
did not come into gencmal use. They named the* hottest icirt of 
the yc-ar associated with the heliacal rising of Sirius the J)ii ^ dini- 
culares. a phra.se which lias .survived in the modern expression 
“dog-days”; and (he pesli!c‘n< c-s which then jirc'vailed oiiasioned 
the ottc*ring of sacrifices to jilacate this inimical star Ff stu.'^ nar- 
ratc-s, in this connection, the* sacrificing of rc*(l dogs ai the least 
of Floraiia, ancl Ovid of a dog on (he Robigalia. I he experic lue of 
the ancient Greeks (hat Sirius ruse w'ilh the* sun as llu fatter 
entered Leo, i.e., the hottest part of the year, wa'. a( ( epled by the 
Romans with an entire* disri-garcl of the intervening lime and a 
different latitude. {See Sikil's ) 

CANISTER, another name for cast* shot, an .artillery projec¬ 
tile for u.se at dose quarters (from Lai dmisfruui, a wicker 
basket). 

CANITZ, FRIEDRICH RUDOLF LUDWIG, 1 kfiherr 

voN (1654-1600), German poet and dijilomaiist, was born at 
Berlin on Nov. 27, ih^.p He attc'nded the unic-erdlic'S of Leyden 
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and Lfipzi^, travelled in England, Eranee, Italy and Holland, and 
was ap()ointed ^room of the bedchamber (Kdmmrrjuukrr) to the 
elector, Frederick William of IfrandenburK, whom he accompanied 
on his (amp:iif;ns in romerania and Sweden. In id';; the elector, 
hrederick HI., made him a jmivy councillor, and the emperor. 
Leoi)old I., created him a baron of the c'tripin'. He died at 
llerlin in 1699. Canitz’.s poems (IVrfn- 7 isfufi(lrn imtcrschicdnur 
(irdirlitc) are for the most part dry and stilted imitations of 
I'rench and Latin models. 

A conifjlclc edition of (amit/’s poem, was puhli.'-hed liy II. Kiinic' 
in 1727; .see al.stj I.. Fulda, Die (iiyjtrr drr zi-. citcn s(hlrsisrhrn Srhule, 
ii. (iSS.c). 

CANIZARES, JOSE DE (167(1-17^0), Sjianish dramatist, 
was born at Madrid on July 4, i(»7f), entered the army and retired 
with the rank of (a[)tain in 1702 to .act as censor of the Madritl 
theatres, .and steward to the duke of Osuna. In his 14th year 
( ani/ares rei ast a play by Lope de Vei'a under the title of Jms 
Cnnitds del (irdn Cdf)iliiu, and he speeililc' biaanie .1 fashionalde 
playwright. His ori^malily, howeva-r, is slight, and El Ddvinic 
Lu(ds, the. onlv one of his pieces ih.at is still read, is an ad.aplation 
from laijie de \'eg;i. Cafu/ares prodin tal a xersion of Racine's 
Ipliivj'nii' .'hortly before i7if), and is to some extimt n“S[)onsible 
for the deslrin tion of the old Sp.anish drama. He died on Sei>t. 
4, i7c;o, at .Vl.idrid. 

CANNAE, an aiuieiit village of It.ily, near the rixaa* Aulidus, 
situated on a hill .abo\a‘ the right bank, .pn. .S.\V. from its mouth, 
and about (mi below C.inu'^iuin ((/.'v). It is celebr.ated for the 
disastrous defeat whiih the Roni.iiis rereived (here from H.annib.al 
in 2i() II In later limes the ])l;uc became a tnuniripiuni, and un- 
important Roman remains still (‘xist uimn the hill known as 
Monte di Canne, In the middle ages it liecami' a bishopric, but 
was (lestrox’ed in 1 7(1. 

There h;is been ( oiisiderable disi ussion as to whether the battli- 
look place on the right or the lei I bank of the /\ulidiis, and .above 
or behiw Cannae; but Krom.iyer'.s (.ireful stud>' both of the .in- 
cii’iit authorities and of the ground le.ixa's no room for further 
doubt. Aciording to him, the battlefield is to be sought in the 
low ground below the \illage, and on the right bank of the river, 
which m;iy well ha\'e (hanged its (ourse (<» some .'•light ('xteni, 
where it would seem neither side can have derived any apj^n'- 
(iable .idx’ant.age fiaim (he terrain. 

After the operations round Cierunium {.see t'Ai.i.iciM.A) the 
Roman and C.irihagiiii.in .armies lay opt)osite to one .another then' 
until the beginning of the summer of 21(1 n c., when Hannibal 
took (he Rom.an generals by surjirise by a rapid march to Can¬ 
nae, where he seized the Roman stores of provisions, which had 
been gathered from the lu'ighbourhood of Canusium and were 
(onceiitrated there; he then eruamiied on the high ground above 
the rixer v.illew to the soiith-wesl of the \illage He probably 
look the e.isier .and shorter route by Arpi, a distance of some ()5m , 
m as mu( h as tint followed hater by the' \'ia 'I’r.ii.ana is longer 
and more hili>' 'I'lie Roman forces followed, but kejil on (he sea- 
w.ird side ot him, so .as to In- .ibic' to obl.ain supplies with greatc'r 
ease- The>' fought a successful skirmish with his c.iv.alry and light 
troops between Salapi.a .and .Xutiden.i, after which the consuls. 
Aeinilius R.tulhis .md Tc'rentius Wario, who wa-re in camimand of 
the Rom.an arni>- re.ic heel the lelt bank of the .Aulidus, Here they 
encamped in (he plain, throwing a tliird of their troops onto (he 
right bank of the river, wide h presented no gieat obstacle, and 
establi.shing a smaller cam]) there Hannibal then, in order to 
persuade his enemy to accc])! b.ittle, led (he bulk of his troops 
oxer to (he leil bank ot the* riccr. but the otter xv.as reiiised 
\',arro in his turn oltereci b,it tie on the right bank, .and Hannib.d 
acceji'c'd the ch.dleiige iiu‘ Romans nc)w laced south, xvi'h their 
riglit xxing rc'sting on the river, and (he si-a about ym. in their 
rear, i'hex' had .idoi»ted an e.\( e])( ionallx' deep formation, e.ic h 
m.aniiile h.ix ing a liont of only si.x men and a dc'jith of .’4, which, 
as xve sli.ill sea,' had its bearing on the seciuel. 

Hannibal, xvho had only alioul 40.000 infantry to oppo.se to 
the "jo.ooo Roman foot, jdac'ed the Cauls and Siiani.irds (about 
:?i7.ooo men in alh in the cemtre, in a crc'scent shaped forma¬ 
tion. the units in the middle being heavier and pushed farther 


forw'ard, while the sides were more lightly held by units in echelon, 
an arrangement which gave the necc.ssary connection with the 
7,000 Libyan heavy infantry xvho were jdaced on the wings. The 
whole formation was of course concealed from the Romans by a 
sc reen of light troops, about .S,ooo in number. The result of these 
cleverly concealed dis{)ositions was to leave the Roman wings 
entirely in the air, so that when they found that there were no 
trooi)s in front of them it was inevitable that they should ad¬ 
vance loo far and lose touch with their centre. The latter, on the 
other hand, was at once heavily eng.iged xx'ilh llannibars Hauls 
and .Spaniards, and, despite thc'ir desperate resistance', was at first 
I successful. Hannibal, it is true, had so disjiosed his line that his 
I centre instead of losing touch .'is it gave ground, xvas driven closer 
! together, and .'^o at first actually became stronger; but after the 
I rectilinear ])osition was reached from which the original advance 
j h.'id bc'cn m.icle, this advantage' bc'came less; and xvhen it gaxe 
I xvay still further, the day seemed to be lost. Indeed it can only 
I have been (hen (hat the Roman trc)o])s that esca[)ed the slaughtc'r 
I of Cannae managed to brc'ak through the Carlh.iginian line. This, 
was, however, the moment for which Hannibal had been xv.iiting, 
A'c soon a.-, the shortened Roman front jirc'sscd so far forward 
that Ihc' Libyan hc'avy troops could fall on their flanks, the lat¬ 
ter, suiiported by the light troop,s, attacked the ic'gicms on the 
wings, and prevented them from joining in the ftre.ik llirough in 
the centre. 'I'he Kotnan force's w'ere thus |)arlially c'lu iri k'd, and 
thc'ir disc cinifit ure was comiileted by Hasdrubal's cavilry (.'ibout 
10.000 men in all) xvho, after niuling in turn both the Roman 
cavalry wings, nttackc'd them in the rear. Hannibal, xvho had 
taken his own jilace in tlic' centre, must bc'forc' this haxc' suc- 
(eedc'd in slojijiing the rout and rc'storiiig his Iront at this point. 
The Romans were, howex'er. still sujierior in numbers, ;md it 
xv.'ts only oxving to the lack of cajiacity of indeiic'ndeiit manoc'uvre 
of the individual units lliat thc'V were unable to ].)re\’c'tit them¬ 
selves from bc'ing surrounded in the' lirsl iiislaiuc'; while the' 
c‘.\(c'ption.'d narrowness of front and (lit' great defilh in x\]iicli the 
Roman legions liad been draxvn uix for battle rendered it I'lossible 
for Hannibal to surround llieni with a ring of trc!0[)s through 
xvhich tlu'X’ were, in the state of disorder into which Ihex’ had 
lallc'ii, (luitc un.'ible to force a xvay, and were therefore cut down 
almost to a man. The 20,000 odd men xvho had brokc'ti through 
the Carthaginian centre wc.'re unable to c'ffecl a dixc'rsion, ;md 
when they saw Ihc'ir comrades surroundc'd, followed Ih.c' exam})lc' 
of those who had escaped ;il Trc'bi.i and Trasimenus, and m.arched 
to Canusium, the modern Canosa. Hannilial jireferred not to 
besiege (hem (here (an ojuTation which might liaxc' takc'ii him 
months) and instc-ad of this m.'irehed through .Apulia and .Samnium 
to Capu.i. most of (lie (owns through xvliich he passed with his 
victorious army deel.tring themselves in his favour. Tlie 10.000 
Romans who xvere Ic'ft in tlic' main camp had nothing Ic'fl but to 
surrender. 

This was the worst defeat that the Rom.in.s had sufferc'd at the 
li.iiids of Hannilial; and yet liis x'ictory xvhich gain'd him the- 
pr.ielical anniliilat ion of (he Kom.ui .armx’ m.iy lie said at one 
time to h.ix'e hung upon a hair 'I'lie Rom,in generals ne\ c'r gax e 
liim aniilher ojiportunil v of a pitched tial'le. ;md while tliey did 
nut gixe u[) operations in the' ojien, tiny tried to xve'er down Ilan- 
I nilMl's slic'ngth giMclu.iily bx' operation against him not xvitli 
i large' armies, hut xxitii .1 miinhc'r ot smaller lorces generally eom- 
I post'd of ;i tou])le of legions ajiic'ce The character of the xvar- 
j l.iie was (luis ( omplet -W .dieted This and the f.iet that I’olybius' 

I n.irr.itixe is only Iragmeni.iry from tlii.s ]H)int oiiw.irds exjilain 
i the' impossibility of tolloxving tlic' oper.itions of 216-207 in such 
j det.iil as before 

'I'lie similariiy of the laetics of Hannibal and of the' result of 
till' baitli' to that c'f the'Trc'bia is striking; in both, the defeat of 
(he Rom.Ill caxaliy renderc'd it possible to outllank and corise- 
(juent !y Slit round (heir infantry, xvhile in lioth cases (and at Trasi- 
mc'uus also) the' Roman centre was aide to break through in con¬ 
siderable force*, lint xvithout being able, or e\'en attc'inpting, to 
j rc'deeni the fortunes of the d,iy. 

; Set' J. Kromayrr. Anlikr Sihhuhljehhr (mu) iii. i. 27.S .ct/c/. for 
, an authoritative treatment of the whole cpiestion. (T. -A.) 




CANNAN—CANNIBALISM 


CANNAN, EDWIN (i 861-1935), British economist, was 
educated at Clifton college and Balliol college, Oxford. He be¬ 
came lecturer in political economy in London university in 1897 
and professor of political economy in 1907. He retired in 1927. 
His principal works are: History of the Theories of Production 
and Distribution (2nd cd., 1903), History of Local Rates in En^ 
land (2nd ed., 1912); Wealth (1914); Money (5th ed., 1926), 
and an edition of Adam Smith. Cannan’s chief services to eco¬ 
nomic theory have been on the theory of money, on questions of 
demography and in clarifying and modernizing the theory of 
supply and demand as laid down by Adam Smith. 

See hb .l;i Economist's Protest (1928); and an introduction by 
Hugh HaUon to London Essays in Economics in Honour of Ed~a.’in 
tannan (1927). 

CANNANORE, town, Ilritisli India, in the Malabar district 
of Madras, on the coast, 58 mi. N. from ('alicut and 470 mi. by 
rail from Madras. I'op. (1041) 34.649. Cannanore belonged to 
the Kalahasti or Cherakal rajas till llie invasion of Malabar by 
llyder Ali. In 1498 it was visited by Vasco da Gama, who made 
a treaty with the raja, and built a fort in 1505. In 1O56 the Dutch 
effected a settlement and built the present fort, which th(-y sold 
to Ali Raja in J771. It is now a military cantonment. In 1783 
Cannanore was cajjlured by the British, and the reigning jirirness 
became tributary to the L;is( India Company. Here is the resi¬ 
dence of the Moplah chief, who owned most of the Laccadive is¬ 
lands till 1911, when they were ceded, and the ruler was given a 
pension, 'rhcrc are cotton mills and biscuit works. Pepper, copra 
and coir are exported. Cannanore is a military station. 

CANNEL COAL, a brightly burning coal rich in hydrogen, 
supposed to take its name from “(andle." Cannel coal is found in 
Lancashire, England, .•md in Kentucky and Indiana, in the United 
.States. It burns well in open hrephues, and is alsf» used to enrich 
gas m:i(lc from other coal. (.SVc Coai. anu C'oai. Mim.n'g.) 

CANNES, a winttT re.'-ort of south(‘a'^l L'ranee, in the de[)art- 
ment of .Alpes Marilinies, (Ui the Mediterranean, 19 mi. S.\V. of 
Nice. Pop. (i93h) 41,851. It enjoys a southern a.spect on the 
Golfe de la Xaiioule, with the Estercls to the west. Previous to 
1834, '\hen its beauty and healthy climate first attracted the at¬ 
tention of Lord Brougham, it was an ancient little hill-town built 
on Mont Che\’alier, which projects seawards and is crowned by 
the chun h (mainly 77th ceniur\-, with a Romanesque chai)el) 
and chateau (1070-1385). Of its early history little is known, 
.sa\x‘ that it was twice destroyed by the Saracens in the Sth and 
joth centuries, and was recoluni/.ed from Genoa. It is now one 
of the most fashionable resorts of the Riviera, the new- town 
(La Bocca ) having grown on either side of the old. A beautiful 
promenade runs along the beach. 

Near the harbour, from wiiich the lies des Lerins are reached, 
lies the huge Casino Municijial. ()n the north, the modern town 
climbs up to Le Cannet drop. 8,924), while on the east it jwacti- 
call>' e.xtends along the coast to Cfolfe Jouan (3^ mi.), where 
Niipoleon l.mded on March i, 1815, on his return from Elba. 
Lrom Cannes a railway runs north (12] mi.) to Grasse. The 
country around is very lieautiful and highly fertile; orange and 
lemon trees are culti\aled, while olives, almonds, figs, peaches, 
grapes and other fruits are grown in abundance, and form, with 
fish, the chief ex'iiorls of the town. Essences of various kinds are 
manufactured, and flowers extensiveh' cultivated. Oi>posite the 
town is the island of Ste. Marguerite (one of the Lerins), in the 
citadel ol which the Man with the Ircjii Mask was confined from 
16S7 to 1698, and which acquired notoriet}- as the prison whence 
Marshal Bazainc escaped in August 187.}. On the other chief 
island (.St. Ilonorai ) of the Lerins is the lamous mcinastcrv (sth 
century to 1788) which rose to great fame in the 0th century, ^'he 
monastery is now occupied by Cistercians. On the island is an 
old eaule (1088) while the .siiores have several ruined chicpel.-.. 

CANNES, CONFERENCE OF (Jan, 6-13. 1922). a meet¬ 
ing of the Supreme Council of the Allies with the primary object 
of considering the Anglo-French suggestions for reparations, 
drafted at the preliminary Conference of London on Dec. 18-22, 
rQ2t ( sr <' Lo.vdon, Coxff.rf.nc'Es of). 7 'he conference opened 
with a criticism of the Anglo-French suggestions by the French 


Minister of Finance, who was supported by the Belgian repre¬ 
sentative. After long and complicated discussions this resulted 
in a modification of the London suggestions, and representatives 
of Germany, as well as the Reparation Commission, were sum¬ 
moned to Cannes to make proposals on the basis of the agree¬ 
ment finally reached between the Allies. 

But wider quc.stions of security and reconstruction were 
broached by Mr. Lloyd George in a memorandum submitted to 
M, Briand on Jan. 4, which declared that the three problems of 
reparations, security, and reconstruction were inter-relafcd. and 
that any general scheme for European reconstruction must in¬ 
clude Russia; and in which he offered to conclude an agreement 
by which Great Britain would pledge herself to assist France 
with all her forces in the event of unprovoked German aggression 
n[)on French soil. Mr. Lloyd George warned M. Briand that the 
British Empire would not be willing to incur military commit¬ 
ments in Central and Eastern Europe. 

On Jan. 6 Mr. Lloyd George jiroposcd the summoning of a 
general Reconstruction conference to which both Soviet Russia 
and the United States w'crc to be invited, and this proposal was 
adopted by the Supreme Council, together with an outline agenda. 
xMeanwhile M. Briand had been making counter-prof)o.sal.s re¬ 
specting the Anglo-L'rench pact. The guarantee must be recip¬ 
rocal, and supiilemented by a technical military convention. This 
second condition would probably have jiroved an insuperal)le ob¬ 
stacle from the British point of view, but M. Briand w'as violently 
at talked in the Erench Senate and Chamber in the Ix'lief that 
he was giving w'ay unduly to Mr. Lloyd George. As a conse- 
(|ueni(“ he resignc'd on Jan. 12, and therewith the Coi7fereiue 
came to a piremature close. Its nrain results vve-re the proiision 
for the Genoa Conference and the avoidance of a deadlock o\er 
Reparal ions. 

See Britisli White Paper, Kcsolutions- adopted by the Supreme 
Coiineil at Caintes, Jan. os the basis of the (ienoa Conference 

((’md. i(>2i ol 1Q22) ; -A. j. Toynl.iee, Survey of International Affairs, 
iijjo jj (JQ-\5)- 

CANNIBALISM, the eating of human flesli by men (from a 
Latinized form of (.'arib, the name of a South American Irilie, 
originally from the M’est Indies), also called “antliropo])liagy.'’ 
from Greek words meaning the' eating of men. Evidence lias been 
found in some of the palaeolithic depo.sils whic h point to o( ea- 
sional cannibalism. Herodotus, Strabo and others tell id iieoiiles 
like the Scythian Massagetae, a nomad race- iiorlh-ea.-.t of the 
Caspian .sea, who killed old people and ate them. In the- middle 
age's rc'ports, by Marco I'olo and othc'rs, atlributed cannih.aliMii 
to the wild tribes of China, the Tibetans, etc. ('annibalism ])re- 
vailed until recently, over a great iiarl of West and Central 
Africa, New Guinea, Melanc'.sia (esiiecially L'iji), Austr.ilia. .New 
Zealand, the Tolynesiaii islands, Sumatra, othca IL'ist Indian 
islands in South America, and in earlic-r da\s in North Anieiada. 
Sporadic cannibalism occurs ;iniong more civilized pcajplcs as a 
result of necessity or as a manifcistation of disc.ise. 

Classification.—(dannibalislic practice's may lie c l.i^sified 
according to (i ) the motives of the act; (2) the- cerrnionial 
regulations; (3) whether the victims arc- actually killed for iood 
or whether only such are eaten as have met their death in battle; 
or other w'ays. 

Food cannibalism for the satisfaction of hungt'r may occur 
sporadically as a result of real nc'cessity or may be* kiqit up lor 
the simiile gratification of a taste for human llesh. C.innibalism 
from necessity is found not only among the lower rai e , such as 
the; I-negians or Red Indian tribes, l>ut also nmooy: ciiili/ed 
races, as the records of sic'ges and shipwrecks show. .Simple lood 
cannibalism is found in West Africa. Human lle'-h formerly was 
cxposeil for sale in the market, and some tribes sold llie curjises 
of dead rc'latives for cunsum])tioii as food. I'iie priciice oi de¬ 
vouring dead kinsfolk as the most re.sjicc t ful nu ihod of disiiosing 
of thc-ir remains, in a small number of cases, cumbined with 
the custom of killing the old .and sick, but in the great majority 
of peoples it is sirnjily a form of burial, in pait^ cf Australia, 
Melanesia, Africa and South America, and Ic'-s tieciuently else¬ 
where. To this group belong the customs described by Herodotus 
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with, as a variant form, the custom of using the skull of a dead I commissioner of woods and forests and postmaster-general. From 
man as a drinking cu[). Another modification of an original ritual 18^7, on the death of his mother, he had sat in the House of 


cannibalism is the custom of drinking the ashes of the dead, 
|)rac(ise'(J hy some African and South American tribes. The 
custom of holding burial feasts has al.sf) been traced to the same 
origin. Ariothcr form of cannibalism is the custom of partaking 
of the products of i)Utrefaction as they run down from the body, 
'fhe Australians smoke-dry the bodies of tribesmen; and con¬ 
sume the portions of the body whiili are rendered liquid by the 
heat. Ritual cannihali.sm shades over into and may hav'c been 
originally derived from magical catinibalism, of which three .sub¬ 
species may he distinguished, fi. j Savages eagerly desire some; 
foods in order that they may, by partaking of the flesh, also 
come (o partake of the mental or Imdily peculiarilit's of the man 
or animal from which (he meat is derived; thus, eating the heart 
of a lion is recnmmendeci for a warrior to make him brave; 
analogous motives lead to (he eating of lho.se slain in battle, both 
friends and foes, (ii.) An entirely different kind of magical 
cannibalism consists in the consum[>tion of a small portion of the 
body of a murdered man, in order tliat his ghost, m;iy not trouble 
the irmrderer. (iiij The practice* is also said to have the effect 
of causing the rc-l.ttives of the murdered man to lose heart or to 
prec'cmt (htmi from exc-rcising the* right of revemge*. It may i)oinl 
to a reminiscenee of a ritual c'aling of the dead kinsman. The* 
custom of calling food offered to the gods is wid(‘si.ireacl, and we 
may trace to (his origin Mexican eaiinihalism, j)erhai)S, too, (hat 
of I-'iji. I'or the origin of penal and revc'iigc* cannibalism, we m.ay 
perhaps look to th;it of jirotcalive magic, hut there may also he* 
.scime idcs'i. of inlluenring (lie* lot of the criminal in a future life; 
and the whole of the' liody is seldom eaten in protective cannibal¬ 
ism. OthcT cai’-es. espec ially wlu'i'e the victim is an enemy, may 
1 )C‘ clue to mere fury tincl bravado. In the vvc'sl of North ;\meric;i 
a iK'culiar kind of cannihalisni w.is eonfined to a certain body of 
magicians termed “llameL/en” tind a ncrces.^ary cuiidilion of ad¬ 
mission to their order. Another kind of initiatory eaiinihalism 
jirevailed in the simth of Australia, where- a magician had to cat 
a i)c»rlion of a child's body before he w.is admillecl. 

Most kinds ol c.innibalism are hedged round with c c-remonial 
regulation.s. Certain tribes go to war to jiroxide human flesh; in 
other cases it is onl>' (he nearest rc-latbes who may not jiartake of 
a bod)'; in other casc-s it is precisely the neanesl relatives on whom 
the duty falls. Sometimes (he- killer of the victim does not par- 
(;ikc* in the- feast; in other cases the whole of the clan to which 
helongc'd the man for whom revenge is taken alistains also; else- 
whcTc-, this clan, together with any others of the- same inter¬ 
marrying grcnip, lakes jiart in (he feast to (he exclusion of (u) 
the I Ian or group with wliich tlic-y inlc-nnarry and (6) all out¬ 
side* clans. Some peoples forbid womc’n to eat human flesh; in 
others, certain cl.isse.s may he forbidden to eat it. I>ut the varia¬ 
tions arc* ((Ml mmierous for any gi neral accduni to he given of 
ceremonial limitations. 

Origin.--The muliiiflicity of forms and the diversity of cere¬ 
monial nilt's ijoint to a multiple origin. We shall iirobably be 
jusiified in ret erring all forms of endo-cannihaliMn to a ritu.il 
origin; ol herwi.se (he limitation is itiexplicnhle; on the other 
hand exo-cannibalism, in some of its forms, and nuich of the 
c'xtension of eiulo cannibalism, must |)c“ refc-rred to a desire fim 
human fle-sh, grown into a jiassion. 

Bini.ii)cacAi>ii\ ■ Stcinnutz. in M/tt. A/jtfirofi. (Irs. \\ irn, N’.F. .\vi.; 
Andrec*, /^/c A 1:!Itr(>pophti^'u'; HcTL'inann, Dii- \ < rhrfiturui dt r . 
puphni^it ; lun ider, /!;<• Aiaiurvolkfr, 1. i.’i-.'oo; Si lialTliaiistn. A/i- 
t hr(> In- Slinlitn, An hi,.-, iii. (ig 7 s; '-ii. 7S; K. S, 

Hartlancl, l.ryjnd ,1/ /’i r\ru\. r'ol. ii ; /dr\ ,\(/_ vied., sv. 
“.Authropoidiaidi ”; Dr, Si-ligtnan in Rtpoit'- rf the Ctxik Dunitls 
Expedition to .\e:e ii:dne,i; C. G Silaunan. fhr Melaiirduns of 
British Xe-io Cuiiien (igio); P. A. I'.dhul, l.ifr in Southern Mj^eria 
(lC)-,D : J. Ro.si DC, Jhe I'nii^esii (ig.:.;) ; C. R. .Mivk, Northern .\:t;eria 
(iqj5); W. Robert.>i)ii Smith (iil. S. .\. Cool.) Tlir Kclision of the 
Semites (ig>7). 

CANNING, CHARLES JOHN, F. \RL (ISI1 .S6 J ) , faig- 
lish statesman, govcrnor-gc-neral of India during the Mutiny of 
ivS57, was the youngest child ol Ceorge Canning, and was born in 
London on Dec. i.p iSi*. In he entered p.irliament and 

filled in succession the offices of under-st cretary for foreign atfairs, 


Lords as V^iscount Canning. In July 1855 Lord Palmerston 
offered him the governor-generalship of India, and Lord Canning 
took up hi.s duties at the close of P’cb. 1856. 

He was .soon faced with a dangerous situation in Afghanistan, 
which involved Great Britain in war with Persia at the beginning 
of 1S57. The policy Canning laid down for dealing with the 
(juestion of Afghanistan was in principle that which he used to 
cope with (he Mutiny and with the difficulties of its suppression 
I and (he subsequent reorganization of northern India. It was to 
give help liberally whenc-ver it was nc'(*dc'd for honest purposes, (0 
punr.sh wrong-doing quickly and sharply, to discourage tribal 
feuds on the divide ct impera llieory, tind to be alway.s better than 
his promises. 

When the existence of British rule in India was at stake, he 
reinforced the British troops by intercepting the regiments being 
sent out to China and transferring them to the scc-ne of the 
Mutiny on his own responsibility. In Oct. he issued the procla¬ 
mation, W'hich earned for him the ntime of “Clemency” Canning. 
Briti.sh residents in India and the British public at home were 
clamouring for indiscriminate repri.sals on the inhabitants of the 
disalieeled areas. He maintained that, although he was pri-parcd to 
strik(‘ down resi.stancc without mercy wherever it showed itself, 
once resistance was over, “deliberate justice and calm patient 
rea.son" were to resume their sway. Hence not only did Canning 
do all (hut was po.ssihle to check the spread of the Mutiny and to 
re-cstahii>h order in north India, but hi* work of reconstruction 
established a more liberal poliiy and a .sounder financial s.vsiem, 
and left (he peoijle more contented than they htid been before. 

While rebellion was raging in Oudh he issiu-d a proclamation de¬ 
claring the lands of the province forfeited; and tliis step g;ive rise 
to much tingry (ontroversy. Lord lillenborough, SeirePiry for 
India in Lord Derby’s administration, ])ublished the despatch in 
which he had censured the viceroy for the proclamation. So 
strung was (lie londeinnation of the article that Lord Kllenborough 
re.signed. Canning, however, remained at hi.s post, although 
strongly tempted to resign on account of the* implied censure of 
(he Government. In April iSqq he ri'ceived the thanks of both 
llou.ses of Larlianienl. for his .si'rvices during the Mutiny. He was 
also made an extra civil grand cross of the order of the Bath, 
and in May of the same year was raisi'd to (lie ilignily of an ('arl. 
(.)n his return (0 England he .st-i-med destined to become Palmer- 
ston's succe.s.sor, hut the strain of his years in India, aggravated 
hy the detith of his wife towards the end of his term of office, had 
undermined his health. He died in London on June 17, 1S62. 
.Mnuit a month i*el'ore his death he was created K.G. As he died 
without i.s.sue the title became cxlinil. 

See Sir il. S. Cunningham, Elarl Cannini^ ('“Ruler^ of India” series) 
(iSgi); A. J. C. Hare, The Story of Tico Noble Lives (iSq.D ; Lord 
Kdmond I-it/mauriee, The Life, of Lord Granville, vol. v. (iqoG). 

(E. F. M.-S.) 

CANNING, GEORGE (1770-18:7 ), British st:itesman, was 
I horn in London on April ii. 1770. The Cannings came originally 
j from Bishop's Canynge in Wiltshire, but in 1618 one of the 
I family nceivf-d the grant t>f tht- manor of Garvagh in Lonclon- 
j derry, Ireland. The father of the statesman, also named George, 

; was the eldest son of Mr. .Stratford Canning of Garvagh. lie 
I (jnarrelled with and wa.s disuwned by his family. Coming to 
j Loiicion he was c.alled to the b.ar. eking out a preeariini-> livelihood, 

I partly in the \Miie trade ,nid p.irtiv in ll’.eratiire In May 1708 he 
married Mary ,\nnie e'osiello. and dieil on .A])ril it. 1771, exactly 
one v’e.ir after the 'oirth of his son. His widow, left entirely des¬ 
titute and I ut oil by her husband's family, went on the stage in 
order to support herself and her son, and m.arried a dissolute and 
brutal actor of the name of Reddish. From hi.s evil inlluence and 
upbringing Canning was rescued Iw' the good offices of Moody, 
another actor, who approachetl his relatives in order to secure a 
more suitable education for the talented boy. An uncle. Strat¬ 
ford (’aiming, his father’s younger brother, took charge of him, 

; .iiul his grandfather relented sut'liiiently to settle on him an estate 
I to the v.alue of £:oo a year. Sheridan and Fox frequented the 
I house, and it was Fox who persuaded Stratford Canning to send 
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his nephew to Eton in 1781. There and later at Oxford he became 
an accomplished classical scholar. His oratory was of so high an 
order that Sheridan referred to him as the rising hope of the 
Whigs, while his contributions to the Microcosm, a journal pub¬ 
lished by a group of Etonian.s, showed already the subtle humour 
and boisterous wit for which he later became famous. 

In 1792 he came down from Oxford, where, according to Lord 
Holland, he had been noted as a Jacobin and hater of the aris¬ 
tocracy. He intended to read for the bar, but politics proved loo 
great an attraction. In Sheridan’s company he at first frequented 
Devonshire house and Carlton house, the strongholds of the 
Whigs, but when he entered parliament for the borough of New¬ 
ton. Isle of Wight, in July, 1793, it was as a supporter of Pitt. 
There were three ri^asons for this change of i)arty. First must be 
ranked the personal influence of Pitt, who.se acquaintance Can¬ 
ning had made soon after his arrival in London. Self-interest 
dictated separation from a party controlled by the great “revolu¬ 
tion families”—Cavendishes, Russells, Bentinck.s—who never al¬ 
lowed any man, how’ever able, who did not bedong to their con¬ 
nection to rise to the first rank. Lastly, the development of the 
Prcnch Revolution into a militant power for the overthrow of 
e.xisling institutions in other countries drove him into oi)p().sition 
to it.-i principles, and he ri'garded the Whig reformers as jacobins 
and (listrustt*d them accordingly. He soon W'on the reputation of 
being the most brilliant s])eaker on the Ministerial side, in oppo¬ 
sition to such famous orators as Ilurke, I'o.x and Sheridan. His 
])oliti(;al patrons took care to lU'ovide for his tnavate as well as his 
oflicial prosperity, and their l'a\(»ur sedired him a marri.ig<‘ with 
Miss Joan Stott, who possessed a fortune of £100,000, tm July 
>S, iSoo. One of the four (hiltlren of this marriage bec.ame known 
to history as Lari Canning. 

The public life of Canning falls info four stages. From 17(13 
to iSoi he was the tievoied foll(.)wi r of Pitt, wais in minor though 
imimrtant oflice, and was the wittiest of the defenders of the 
Ministry in parliament and in the press. I'rom iSoi to i8o() he 
was partly in opposition, partly in office, tightiog for the fore¬ 
most pl.'ue. Between iSog and iSja there w.is a period of com¬ 
parative eclipse, during which he was indc-ed at times in office but 
in a very subordinate caiiacity, and was regarded with gc ner.al 
mistrust. From iSaa to his death in 18.27 be wais the most power¬ 
ful influence in English, and one of the* most jiowerful in Euro¬ 
pean poliiics. 

In i7c)() Canning became under-,sc\retary for foreign affairs, an 
office of extreme delicac}’, jilaced as he was between Pitt, Ins 
friend and jirime minister, and Lord Grenville, his immecliate chief. 
During the negoti.ations for peace with the Directory at Lille in 
17(^7 he was the medium through which their often conflicting in¬ 
structions reacht'd Lord Malmesbury, the amliassador conducting 
the negotiations. I’itt and Grein'ille were mutually suspicious, al¬ 
though they w’ere united in deceiving the* C.abinet as to the read 
nature of the discussions. The ikuI he w’as forced to jil.iy gained 
for Canning an unfortunate reputation for tfickery. I’rom Nov¬ 
ember 20, 1797, until July 9. 1708, he was one of the most 
active and certainly (he most witty of llie contributors to the 
Anti-Jacobin, a w'eekly pa\jcr started to ridicule the- E’rcnch re¬ 
publicans, and to denounce their brutal rapacity and cruelty. In 
1799 he left the Foreign Office and was named one of the twelve 
commissioners for India and became in 1800 jcaint paymaster of 
the forces. Although debarred from a seat in the Caliinel by the 
difficulties which then exi.stcd for a poor man to attain high 
office, and by the prejudice due to his defection from the W’hig 
Party, a prejudice increased by his mercile.ss wit, wdiich “would 
have fetched the hide off a rhinoceros,” he exercised more influence 
as the chief confidant of Pitt than most C'abinet ministers. 

When Pitt resigned in iSoi Canning resigned w'ifh him, but 
proved an insubordinate follow'or. In 1S02 he re.signed his can¬ 
didature for Newport and was returned as an independent mem¬ 
ber for the Irish bcjrough of Tralee. His violent attacks on Ad¬ 
dington damaged his own reputation as much as his vie tim’s, while 
his attempts to act as a political go-between in Ministerial ar¬ 
rangements were unfortunate. On the formation of PitCs .second 
Ministry, he took the post of treasurer of the navy on May 12, 
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1804. but left office on PitCs death on January 21. r8o6. He 
refused to take oflice in Fox's Ministry of “all the talents,” al¬ 
though he waas offered the leadership of the llousv of Commons. 
After the death of Fox he joined the duke of I'ortland's Admin- 
i.slration as secretary of state for foreign atlair.^, a jiosi which he 
held from March 1807 to September i8ou. 

During these years Canning had a large share in the vigorous 
policy which defeated (he secret articles of the Treaty of Tilsit 
by the seizure of the Danish fleet. This high-handed action did 
not pass without censure, but his defence in the House of Com¬ 
mons silenced his accusers, although he could not disilo.se (he 
.source from which he had gained his secret information. Ho 
threw him.sclf eagerly into the prosecution of the Penin.sular War, 
for he realised that. Spain wais Napoleon's vulnerable jjoint. l:n- 
fortunately hi.s tenure of oflice ericled in circumstances which left 
him in deep discredit. Canning found that the War Olfice continu¬ 
ally hampered him in the carrying out of his schemes, and he 
suggested to the duke of Portland that Casllereagh. .secretary for 
war and the colonics, should be given another oflice, not on the 
ground of iruompctencc, but of imomjxilibility of policy. The 
duke, a sickly and vacillating man, took no sleji;; in the matter, 
and after six months, when hc' found that his wishes were dis¬ 
regarded, Canning resigned. At (hat i)oinl Castlert'agh lieard of 
the; m'golialions but was misinformed as to (heir true contcau. 
Thinking that Canning had demanded his dismissal on the groiiiKl 
of incompetence* and yet had continued to be his colleague. Castle- 
reagh challenged him on Se])tember i(), 1810. In (he duel cm 
Putnc'V heath which followed Canning was vvoundcil in the* thigh. 
Public <.)pinion was strong against him, especially as tin- death of 
the duke of I’orlland made it impossible for him to clear himself, 
and lie was reg.irded with mistrust. l or twelve* >’i“ars he renuiineil 
out of oflice or in inferior places, but his ability made it iinpo.vibk* 
that he should remain obscure. In iSio he was a membi'i' of the 
bullion committee, and his speeches on (he report showed lii^ 
mastery of the subjc'ct. Ills rejiutalion for economic knowleilge 
rc'commended him to (he electors of Ij'verjiool, which eil>' adnpied 
him as its member in iSjj, a tonneetion whith lasted uiVii 
ibi’2 and which (aught him a gre,it deal of the eommen iai and 
democratic needs of the time. Jn 181 (> he entered otiice presi¬ 
dent of the Itoarcl of control in I.ord Liveriiool's Caliiiiel, in wliieh 
('astlereagh. with whom he hacl bc“ionie rc'c oiu ili-d, was seci'eiary 
of .‘^l.ate for foreign afiairs. 1'ndi‘r his direction llaslinvs waged 
a successful war tigainst the Pind.iris ;md the* M.diralla i onfedn- 
.icy, whereby their dominions were* brought under the rule or 
l>ro(ec(orale of Great Brilttin He also began the jirailiie o! ajt- 
pointing distingui.'-'hed members of (he ICast India Coinpanv to 
high administrative posts, insle.ad of Idling tlii'm invanalily with 
men sent out from England. In (his way .Monro .and Elphinslone 
owetl (heir original appointments to him. In 1S20 he resigned bis 
post in order to avoid taking any p.irt in the proceedings again^;| 
a lifelong fric'iid of bis wife, (fij(*en Caroline, the wife of (b orge 
IV. 

Canning relurnecl to office* on the suicidi* of CasflereagVi in tS:?. 
He had .accepted (he* governor-generalship of India, and le- la fused 
to remain in England unless he received the “whole iiihrritam e” 
of Casllereagh — tile foreign ol'iica* and the leadership of I lie Honse 
of Comnions. He held that ]iosition from Seiitianber 1 j until 
April 1.827, when he beeaine prime minister in suci ion to Lord 
Livc‘rpool, but e\'en bc'fore thi.s Ik* was the re.il director of ilie 
policy of the Caliinet — a.s Casllereagh had been Iron; cs; ’ to 
1822. 

Hi*- fame as a statesman is bas(2d mainly on tlce foreirn ]>olicy 
which he pursued in those years—the yxilicy of non in'c r cent ion 
—and of the yiatronage, if not the :utual support, oi nil ion, a! and 
liberal movemc>nts in Itiurojae. This policy had alrsady bem I dd 
down in a Stale iiajcer of M.iy 5. 18.20, so tha.t it i an siteb,- be 
asserted that Castlereagh’s vii*ws must have been n dm le ■ d liy 
Canning, since the policy therein contained wim ioii:i try to (hat 
[nirsued by Castlc-reagb during most ol fiis (cmh o: oUn i .\( (he 
congress of Verona the ciuke of Wellingtoti <!<'ur'! Isngland s 
position according Icj hi.s instruction.'^ as one ot ‘ la ie r.diiy but not 
of indifference,” arid the point-blank refusal ot laigland to join 
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the Powers in their intervention in Spain was the death-blow to 
the system of congresses and the !)eginning of a new era in Europe. 
His eloquence ha.s associated with his name the responsil)iIity for 
British imlicy No sjieech of his is perhaps more famous than the 
one in which he claimed the initiative in recognizing the inde¬ 
pendence of the revolted Spanish colonies in South America, in 
182.3: “1 resolved that, if France had Spain, it should not he 
Sixiin with the Indies. 1 called the New World into existence to 
redress the balance of the Old” (December 12, 1826). 

It has been well said that Portugal owed to Canning her se¬ 
curity, Oreece and the South American republics their existence, 
while it was owing to his influence that the Holy Alliance was 
dissolved and liheralism introduced into European diplomacy, for 
he was the first statesman to advance the doctrine of nationality. 

When Lord Liverpool was struck down in a fit on February 17, 
1827, Canning was obviously marked out as his only possible 
successor. Although the duke of Wellington, Sir Robert Peel and 
several other members of the Ministry, moved perhaps by ])er- 
sonal animosity and certainly by dislike of advocacy of the claims 
of the Roman Catholics, refused to serve under him, he suc¬ 
ceeded in forming a Ministry in Ajiril. His health, however, broke 
down under the strain. He had caught cold at the funeral of (he 
duke of ^h)rk in January and nc'X'er rec overc'd. He* died on August 
H, 1S27, at Chiswick in the house* of the duke of Devonshire, in the 
same room in which Fox had died, and was buried at the feet of 
bitt. 

See Sprrrlirs, with a memoir by R. Thierry, 6 vols. (j.S.’h); A. G. 
Stapleton. Palilicdl Lijc oj C(iiiui)i^, 1S22-1.S27 (2ncl eel., iH.n); 
{'(tfuiiny, iind hi.s 'I'iwcs Lord D.illmg and HuKver. IU\U>rkal 

Chdrtii ti-rs (iSt»S); k. II. llill, (ku^ryr (unmny (iSH-;); Some Pulit- 
ii (if. C(trrrs/)()H(/rnrt' of ticoryr ('anniny, c-clit, Iv J. .St:i|)lelon, 2 vols. 
(18S7) ; J. A. R, Marriott, (.iroryv CanniHi’ and }ii.\ Tinir\ ( looc) ; W. 
Alison Phillips, (fooryc Canniiiy tiooO. vvith reproduction.' ol con- 
teniporary [cortrails and caric.-durc"'; il. W. V. Tempc-rlc'c, Ciroryc 
Canniiiy (loos) ; 77 /e h'orciyn /\di( v oj i'tinniny ett. ( m/.’S). 

(K. F. M.-S.) 

CANNING, COMMERCIAL. The history of canning goes 
back to the Near 170.3 when the l'r(*nch (.Government offered a 
prize of 12,000 francs for tlie discovery of a practical method of 
lood pieserViUion. hranee was in the grip of a revolution at home 
and at the same time was at war with several hostile European 
nations, ('onseciuently, the need for adequate food supplies for 
her army and navy was acute. It was not until iSoq, however, that 
Nicolas Appert, a Parisian cotifectioner, succeeded in preserving 
certain foods in especially made glass bottles which had been kept 
in boiling water for varying lengths of time. Although there is one 
pre\'ious reference in literature to the inadvertent preservation 
of food by heat sterilization (Siiallaiizani, I7b.s). credit for the 
discovery of the canning process is given to Appert. In the next 
>car, 1810, his work was made known publicly in a treatise en¬ 
titled “Ihe Book for AH Households or the Art of Preserving 
.Animal Substances lor Many A vars.” The grateful Government 
awarded Appert the prize. 'JTe underlying jirinciple of the various 
methods ol lood preservation is basicall>- the same; the devt'lop- 
nient of conditions within a food—temporary or sustaiiud—which 
are unfavouralile for the growth of spoilage organisms. Thus, for 
ex.imple, if a food be chilled, healed or desiccated, or if il be 
made excessively aciil by some jiroper means, it immediately be¬ 
comes ail unfavourable meilium for the di'veloiiment of micro- 
orgam.uus. In commercial canning, carefully pri-pared raw lood 
contained in a si-aled container is subjected to definite elevated 
temperature.^ for the proper period of time and then cooled Heat¬ 
ing the contents of the can produces an unfavourable temperature 
en\ ironmen( for spoilage organisms whit h may be present in the 
food; con.se()uentl\' such organisims are destroced and their 
growth inhibited. Idle permanently .sealed can then prevents rein¬ 
fection of the food by spoilage organisms [iresent in the air. This 
is the basic ju ineijile of lommercial canning. 

It was l/y patient trial ;md error in his experiments that Appert 
was able to give directions for conserving the many products listed 
in his treatise. He could give no logical c.xplanations. He be¬ 
lieved, however, that the application of heat to a sealed container, 
together with the exclusion of air, combined to retard or eliminate 
the process of decomposition. Science was of little assistance. 


.since chemistry was in its infancy and bacteriology was unknown. 
It was half a century later—about i860 —that the true causes 
of food spoilage came to be understood as a result of Pasteur's 
work. It was another third of a century before his theories were 
ajiplicd specifically to the canning industry. 

In 1895, Prescott and Underwood, working together at the Mas- 
sachu-setts Institute of Technology, first traced spoilage of certain 
I lots of canned corn to imperfect sterilization (heat processing). 

I This early w*ork was followed by that of Rus.sell, Macphail, Bar- 
low, and others. Organized research into the problems of the in¬ 
dustry w'as begun by the United States Department of Agricul¬ 
ture and by scweral universities, followed by the inauguration of 
(he long-range programs of the National Canners As.sociation, and 
of (he re.search departments of the leading can manufacturers. As 
a result of studies and investigations in every phase of the indus¬ 
try, the canned food industry may be truly said to be on a .scien¬ 
tifically controlled basis. 

I. IN THE UNITED STATES 

Knowledge of the industry was brought to America from Eng¬ 
land, and by the year 1820 William Underwood and Thomas Ken- 
sett w'('rf‘ engaged in the commercial production of canned foods, 
in Boston and New A’^ork re.spectively, using the Ajjpert process. 

It was not until 1839, however, that tin coated steel containers 
(tin cans) came into widespread u.se in America. Peter Durand, 
an Englishman, conceived and patented tlie idea of using tin tan.s 
instead of bottles. The phenomenal growth of tlie industry in the 
U.S.A. and throughout the world in the j.iast century may be at¬ 
tributed (aside from the scientific aiiiiroach) to the develoinnent 
of (I) (he art of container manufacture of both fin cans and gla.s.s 
jars and liottlcs, (2) (he canning jirocesses themselves, and (3) 
canning machinery. The United Slalc.-s has bi'come the greatest 
producer and consunu'r of canned foods in the world. 

The present day tin can. which i.s oS sCV', of sheet s((*(‘l with a 
thin coating of tin, i.s manufacturc'd on wholly automatic lines of 
machinery at a rate in excess of 300 cans per minute. In con¬ 
trast, in can manufacturing operations a little over a generation 
ago, a skilled arti.san could make boo cans in a ten-hour daw The 
improvement of the tin can as the cheapest and most servicc-able 
container for mass production is marked by the advent of the sani¬ 
tary, or open-top, can about J905-0S. This develojimc'nt answ'cred 
many of the canner'.s practical problems by eliminating tlie use of 
solder in .sealing the can and a perfect closure was guaranteed by 
the* “double seamed” top and bottom, In a ty[)ical year, the indus¬ 
try uses 10,000,000,000 tin cans for the nation’s harvests. 

On the other hand, in order to understand the growth of the 
industry to its present size, the great advances in the art of 
canning it.'-elf must be reviewed. Perhaps the greatest obstacle 
to volume production was the time necessary for jirocessing the 
lillc-d cans of food in boiling water. With the disccnery in tS6i, 
by Lsaac Solomon of Baltimore, that calcium chloride added to 
boiling water raised (he* tenijicraturc* of processing from 212'^’ to 
240° F. or higher, the time lu-cessary to insure relative safety in 
the jirocess was reduced from four or five hours to a mere 25 to 
40 minutes. Thus, the axerage produc tion in a first class cannery 
was stepped up from 2,500 cans to about 20,000 cans per day. 
This innovation, together with the impetus gieen by (he Civil War 
reciuirements. broug.'it almost immediate prospc'rity to the young 
industry. In the next dc-cade, an advance* which put the abox’c* 
in the discard was the inve-ntion in 1S74 of the closed, steam 
lire.ssure retort by A, K. Shrix'er of B.dlimore. The resultant high 
temfier.ctures under the* conqilete control of the operator shortened 
the time necessary for effective processing and reduced accidents 
and spoilage to a new minimum. 

In the meantime, hand labour in the cannerx* was being largely 
supplanted by semi-automatic and later by wholly automatic ma¬ 
chinery. thus increasing output, reducing costs, and permitting 
wider use of canned products. In order to illustrate this point, it 
is necessary to mention only a few machines such as the washers, 
graders, peelers, corn buskers and cutters, bean .snippers, filling 
machines, and a long list of others which have helped make high¬ 
speed production possible. 
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It may be seen then that each branch of the greater industry 
has contributed its share in the great advances that have been 
made in canning in the United States. Without the all important 
work of the scientist, without the perfection of the tin container, 
or the many contributions of the canning machinery manufactur¬ 
ers, it would be manifestly impossible for the industry to produce 
canned foods of the highest quality for a few cents per can. 

Products Used in Canning. —From an early beginning along 
the Atlantic seaboard in the U.S.A. the industry has grown to a 
point where there arc some 3,000 canneries in 45 of the 48 States, 
as well as in Hawaii, Alaska, and Puerto Rico. Only Nevada, 
North Dakota, and Rhode Island have no canneries. According to 
latest count, there are over 300 canned food items available, a 
variety which includes almost every fruit, vegetable, meat, or 
marine product used in America. In addition, there are many 
.specialty products packed in smaller quantities. The location of 
the canneries is largely depc'rult'iit on the growing areas of the 
product to be packed. As the great fruit grow'ing area, California 
is listed in the 1937 Census as having 406 establishments, the great 
proportion of which would be fruil canneries .situated near the 
orchards. Other geograi^hical areas are noted for a specialty, i.c., 
hlawaii for pinea{)pl(', Alaska for salmon, etc. 

In practice, the rtdationshi}) between grower and canner is par¬ 
ticularly close, and the growing of crops for canning has become 
a highly specialiiied brainh of agriculture. As a result of the work 
conducted by the Federal and Slate Departments of Agriculture, 
Stale universities, experiment stations and by the cannei> them- 
.H'lves, great advances ha\’e been made in this particular held. In 
order to secure uniformil}' in growing conditions and to insure 
uniformity in the raw product’, the local canner contracts with the 
neighbouring farmers for an acreage sufficient for the normal 
capacity of his canner)', and either su[)plies or specifies the seed 
to be used. In this waiy, the canner is able to turn out a superior 
product, grown from tlie same .seed, su])erviseci during the period 
of growth by (lualitied thddmeii and harvested at the projicr ma¬ 
turity. The i)eriod of tinu‘ (dajisial between picking and canning 
is seldom more than three or four hours. I'his disproves the popu¬ 
lar belief held years ago that only that part of a crop wms canned 
that could not be sold at market. Moreover, the products now 
available to the consumer, manufactured by modern cannery jirac- 
tices, are among the safest foods which reach the table. The heat 
jirocesses to whidi canned foods are subjected during the canning 
[irocedures destroy not onl)' siioil.'ige baiti'ria, but also any patho¬ 
genic bacteria capable of causing food jioisoning. which might be 
present on the raw material. C.'hemical prc.servatives are not 
needed to insure the pre.servation of canned foods and none are 
used- In addition, only (“dible plant varieties arc; canned. Conse- 
(luently, there is no hazard to th(‘ consumer from bacteria or from 
bacterial, chemical, or plant poison. 

As far as the nutritive* aspects of canned foods are concerned, 
modern canning practices ernbod)- procedure's and methods de¬ 
signed to protect the vitamin and rnineri! content of the food. 
Canned foods, whether in tin or glass, art- as safe and wholesome* 
as similar foods prepared for the table bv the best home metheads. 

Operations Employed in Commercial Canning. —The oi)- 
erations emplo)'ed in commercial canning procedures are depend¬ 
ent upon the nature* of the i.iroduct being i.)acked. There are, heiw- 
ever, certain operations all or most of which are included in can¬ 
ning procedures for fruits, ve*gelables, milk, fish, meat, or the so- 
called specialty or formulated products (soups, pork and beans, 
spaghetti, etc.). These operations may be grouped as follows: 

Clcansmg .—All raw materials used in canning must be thor¬ 
oughly cleaned. Cleansing is usually effected by automatic pas¬ 
sage of the raw food material through tanks of water or under 
high pressure water .s{)ra)*.s. For certain products w'ashing ma¬ 
chinery of special design is used (dotation washers for whole ker¬ 
nel corn and peas). It is es.sential that only potable waiter be used. 
Some products (peas, spinach) receive a dry cleaning by subject¬ 
ing them to air lilasts or by means of shaking devices which re¬ 
move inedible or extraneous materials prior to waiter washing. 

Preparatory Operations .—These operations are quite varied 
in character but have as their primary objects the removal of in¬ 


edible or undesirable portions of the food and conversion of the 
food into the desired or necessary form for subsequent canning 
operations. Preparatory operations include sorting, trimming, 
vining (peas), husking, cutting, silking (corn), size or maturity 
grading (peas), sectioning (citrus fruits), slicing, dicing, peeling 
and coring (fruits), pitting (cherries), soaking (dry beans, cher¬ 
ries), straining or purceing (infant foods), extraction (fruit and 
vegetable juices), homogenization (milk, some juices or pureed 
foods), evaporation (milk), etc. Many of these operations are 
performed by special machinery; in other instances hand opera¬ 
tions are reiiuired. These operations cither precede or follow 
other canning operations such as cleansing or blanching. 

Blanching. —Some products (beets, carrots, spinach, peas) re¬ 
quire a blanch or immersion in hot water or steam to drive gases 
from their cells and shrink or wilt the product in order to obtain 
desired or legal weight of food in the final container. The blanch 
must .sometimes precede certain pre[)aratory oper.itions (peeling, 
slicing, dicing). Occasionally the necessary shrink must be ob¬ 
tained by a pre-cook rather than by blanching (certain meat prod¬ 
ucts). In addition to its other functions, with certain products the 
blanch serves as an additional cleansing oiieration. to remo\*e ob¬ 
jectionable flavouring materials acquired by such raw foods from 
inedible portions of plants (“vine llavour." peas). 

Filling and Exhausting. —Automatic tilling machines adapt¬ 
able to speiitic products or to t)pes of products (solid, semi-solid 
or liquid products) and capable of high speed op(*ration are em- 
plo)'i*d to place the jirejiared food in the can. The w.islied, open 
lans an* mechanically conveyed to and from the tilling machines. 
With some products (certain fruits, tomatoes) hand tilling meth¬ 
ods are used. 

After filling, the open cans containing the food, e.sjiecially that 
of non-homog(*n(‘ous lyp(‘, are usually tlu'rmall)’ “('xhau.sled ’ b>' 
passing them automatically through a hot water or steam bath in 
an “exhaust-box.” 'I'liermal exhausting heats and exi)and,-. the food 
and reh*ases gases (carbon dioxide and oxs'gen ) from (he lells Air 
is abo (‘X( link'd by ('xpansion of the food; thus, afti*r sc.ilnig he.it 
sterilizing, and cooling the can, the contraction of (he lonleni* 
])roduces a partial vacuum in (he container. The jiriine i)ur])osr.' 
of the* exhausting opi'ration are to exclude gases from tin* c.m-- 
])ar(icularlv ox)’gt*n—and prevc'nt strain on (he container 1\\' ex 
pansion of the contents during heat sleriliz:ition. as well as to 
avoid undesirable oxidative etfects on the container ;md the lood 
during storage. In addition, maintenance of a vticuum within 
(he can is important to jirevent occurrc'iuc* ot distc'nded can etids 
or a so-called “llijipc'r” condition in which the end of the con- 
(ainc'r beconx's convex with jarring or upon jic-rcussion but rc'gain.'. 
its normal concax'c* position when pri'ssed m b)’ hand. l’nlc*ss an 
adequate internal vacuum is provided, llippers rna)' result when 
the cans are subjected to high (empi-ratures in storage, or when 
shipped from a low to a high altitude )\diile the (onicnt: o! 
flipjK'd cans jirodiKed by llu*se causes are whok'sonu*. suih can*' 
are not mt'rchantabli*. Thermal exhausting may also be etiei led b> 
having (he food hot when it is jmt into (lie cans (i re.un st \ ]e 
corn I Cc'rtain jnoducts (corn-on-thi'-c ob, coffc'e, s.dinon ) aie 
largc'l)' p.ickecl by the vacuum pack nu'thod in which meilrinual 
c'xliaustinr: is elfectecl hy the use ot specially desiimed vacuuni i;in- eak 
inir mailnnio These machine's withdraw aii and other ea-.e^ loan 
the cans bv use ol a high vaciunn and immedialilc m:iI the ouo 
w'hili* still under vacuum. 

Can .Scaling, Closing, or Doutdr- Staniing. ■ Spei i.d aiit nin.itii 'lal 
iny (dosing or doublc-.seaming) machines cajxible ol operatin'.: at 
variable speeds (from 10 to can*^ I)er minute, deiirn'line uixm 
the can size and the nature of the product i are usul In e.il or (lo-< 
the covers on ihe sanitary sl\ le or typi* of lan The i.in- are ir u dl\ 
mechanically conveyed to and from the sealing,' machine wheie the 
covc*rs are placed on the can aulomaticall_\- and the sc.djne operation 
comjileted The “cuil'' on the cun cover and the tlanc'c' on Ihe can 
l)ody are first rolled into position and then llattened loeeliui The 
thin layer of gasket material or “compound” oricdnalls jucsenf in the 
rim of the cover is disjiersc'd between the la vers ol nielal nr-urini: an 
hermetic seal on the container. As desciihc'd, some v.k iium clositm 
machine.s of special desiizn mechanicallv exhaust the can just heloie 
the rlouble-seam is formed, other special tyjx-^ ol clo.iiiK machines 
permit scaling cans in an atmosphere* c)f an inc-rf 14a- wx h as nitroijen, 
carbon dioxide, or helium (vita-packini4 and the ' L <) ('.” method). 
The vent-hole types ol tans (evaporated milk, cc*rtain meat products) 
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HIT scalffi oti si)fdal ‘■Uppin^;” machines which close the vent-hole 
vMtIi a small drop ol solder. 

//ruZ Sirrilizntiiin or I'hnvuil Prorrssinf^ This is one ol the most 
/rnporfant oper.iliori ■ iti the f.innin;': fcrocedure anil cs-senfiallv consisls 
ot .sulijei (inp tlie lond - ii•.iiullv contained in the sealed c:in to a 
known lernperalore tor a {HiiocJ ol time adequate to destroy’ spoilap’e 
uod (latlicj^jefiic oreanimr^ wliiih niielit he prceseiil on the raw food 
inalenal t anners IoIIcjw time .and Iconpeiait ina- (iroc e.s.dne: schedules 
■ c ieiiliru :ilK c 'tahlisln c| as adecjuale for their jiroclint-. hv lahoraloric-. 
a-soeiatc'd with the- canning' inclustry. The- hc-at treatments necessare 
to effect preservation of canned food.s are determincai hv a numhcT cif 
factors, important amonir, these l)einv tl»e active- acadily, or pll, ol 
llie food c)r lood pioduc'L. 'I’he ‘ acid loods” vvifli pH values ol 4-^ 
01 les- inav he adeciuahly iirme-secl Ijv sulijeitiriK thc-m to the 
1 1 niperal lire of hoilina vvater t.’i!•' or 100'C ) lor the proper 
lenrlli of time- Tlie ' rion-acid loods” with pH value’s hiither than 4 q 
must he pro( e.s cd at liic'lier tempe ratures. Most eommc-rciai profess^ 
ini' lemiiei at lire-, for such IochIs tall in the ranc'e ol .*40 h'. (ird (.'.) 
(c> [■ ( I ,0 lionc-vei, a.;o I*, is tlie [iroccssitiu temperature 

ininmoiilv ciiiplovid ’I’lii'^ tempi laluu is atfainc-d hy um- of slc-am 
under pressure in a closed < tiest or canne-r'- "retort.” Steam prc-ssurc- 
(it ap|)i o.simatelv loll). can responds to a proc'i-ssinu temperature of 
a40 I‘, 

Thermal pi oi e.s'.itiy equipment is ol two ueneial types; “.sliH” 
retorts for h,'d(hv\i>i‘ ojieraliori. and the so-callecl "continuous cook 
ers ” Holfi iN ja s op. iale either at .• i.- E, for the aeicl loods or undc-r 
steam imssure fm (he non aeiil inodiicts; in either case the' lime 
ol j)ro(e^^ma or "looking" is rc-|’ulalecl so as to sidijecl I lie cans lo 
the pica e,',arm teiapeiature lor the jirofier Ic-n^lli ol lime. Mote reeeiil 
pioccssiin' iiislallalioiis include auloin.die lelort c onli'ollers wln’cii 
revnlate and reeoid the proees. ap|ili('d. In one Stale- (('alilornia) 

(annc-i's id' non-acid products are rt-ciuired l>\ law to ecpiii) (lnii 
relorp. in this maiiiu-r. I'or siu-cil'n produils (eeaiioraled milk 1 
pc-cial prcKcssiim ecnnpmeiit i,. .ivailahlc wliich etihe-r a^'itat(-^ 01 
ic-\olvcs the call' cluiim; tin pioiis ivcle. 'I'lit- more acid loods 
and tooci prodmls (heiiv and ciliu- fruit-') rna'- In-sterili/ec! h\ tilliii;.' 
into llic i.m- ,al ceilam teinpei at m e-'. and invertin'/ the- eontainc-r- 
lor a short iK-imd to ;• lerilizi- tin- tan covers whiii steiili/inp' ihe cans 
'[’Ills is al'o till nuclei l\iiiv' iiriiuipU iti the "Hash slerili/atioii” metlnnl 
lor pi i-ser\al ion ol the aiid lood juiec-.' 

('cm/z/n;, /iif>i!!niy, (’i/'v/zii; mii! Stnxtvr. Eollowiny thermal proet-ss 
ini', the 'i-alt'l vans an- tooled in cold w.ilt-r or in air In walc-r cctol 
ini;, Ihe hot cans are cotiveved iinmedialclv aller tiu-rmal jiroccssin'^ 
is coinpl(-((-d (hicuii.'h (:ink.s ol ccilcl waUr or ihrotmli toh.l walt-r 
‘|)iavs, t Ills ol l.iun- di;ime(ei iiiti t he "iiresaire cooled” hv watei 
under piie-iiie Pn-.siire cooliie/ pic-vc-nl-- oiiluard strainiiu; or 
hue Kline ol (Ik- can ends while en'dnal n-diiction occurs <d tin* in 
lernal prc'-aire ol Ihe c;ins product-cl h\ the- sterili/ation Water cool- 
ino is continued until the tan confini-. have an avi-raKc IcMuperature 
ol ahoiit 100 I-. Wliiu tlie Iciml is at litis (eiiipeiatun-. it usualK 
lonl.iiti suflnitnl heal lo dr\ the can-' and pu-vant c-\li-iual lustimr 
ol the tin lontainer In aii (oolme, the cans aie stacked or “rieketl” 
in low-, so a> to pel Hill lift- .lir c iiciilalion M.iin looch cannot he 
vo(i|i-d .suilalilv in a;i t an-' an- lalx llt-d hv spt-ti;il lahellim.'. machine'.'; 
cans iiuiv he pi.ued in lihie 01 wooden eii.c-s 1»\ hand or h\ spe-c iai 
iiiacliiiKs (li-.iyiud foi that puiiic'c. l-’ic-quc-ntly, cans ate stored-— 
(,ist-d ol uinaseil wiilioni lalu-Ilin-,.’ and tin- lahi-|lini’. oiur.ition per- 
fonii- (| iii-d (iiiol to ; hi|)nu-n( ('alined loods aie stored in cool cirv 
wanliouM-- which arc not Mihji'il lo wide variations of (c-mtieiature 
or humiililv 

Canned Food Production Statistics. I’loduciion statistics 

lor cerlain i.iiiin-d eommodilii-s nu tin- vcais io;t to njiS, inclusive'. 
;ire |.’ivc'ii ill tlie laltle 

Nutritive Values of Canned Foods. A consicleiahlc amouni 
of investmalion ha- heen decoleil to the c fleets ol commercial caiuium 
oil loods. t'annin.i; pnicedun-' aie will.oul practical elfcet on the 
pioximate i vimpoiniu - ot Inod. (pioUin. c .11 hotivclrate--. fal, etc ). 
Wlu-n s>nip'' or Ijiuie; conlaini’ie sura's ;irt addi'cl in eannini’., the 
mdliral carlioliv diale c'onlelil.- ol the loods ;nt' entiaiiced Manv re 
-eavehe's liavc al-o c'l alili-licd the 1 heel ol c.innin-j on (lie known 
vitamin - 

ill i-ein-i .cl \ 11,1 in ill .\ am! i ,ii oti in ( pi ovit.irnin .\ ). il proleclecl Imni 
,1 1 mo pinin' o\V e.'-n, ;u e not in.tlen.'lh .iticiiedhv tlie heal 1 1 e.it rnent.s 
I'ictn canned h oils, \itaium I) lihotkuin the t:iitor lornierlv 
de-.ivnaled .1' vitamin (1 and aho the 1 '-!' 01 pellavr.i pieventive 
tactor apiie.it to h-,- iin.iffcctcd In conimenial ciinniim 'I’tu' st.ihilitv 
ot viPimin hi i-- d'-pendenl not onlv iiiion llic he.il treatment aeconlecl 
il. hut also upon Ihe acidity (pH) ol the lood in which il is eontained. 
l or the more acid loocU there is practiealK no lo'S o| lliis vitamin 
(luriim 1,inning; in the Ic-.s .ic id tood.-., which leqniit loiii'er procc'ssinK 
times at hinhei tempeiatures. the deirree ot retention is not so preat. 
\ itamin (', whic h is in-rcrallv eomsidered to he the most lahilc of all 
the vitamins, is esjirciallv suliieet (o deslructicm al elevated tcniper- 
aturc's under conditions which (x’lmit free* acccs.s to atmostdieric 
cnvpc'ti In cannini;. however, the food is protected lo a larpe dt-pree 
from corilart with owpem, eonsccinentlv the anti.seorhutie factor is 
well retained in cannc-cl foods Protective measures employed in com¬ 
mercial canning comliine to insure that vitamins are retained in hiph 
deitrce Such measures include the u.sf of selected raw materials at the 
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I nil) ha-.i:. ol acOliil <a -<-s pmkvd 

I pill ha-d' "I vast"ol \" van:- iiaekcl, uiil.-'. unlitali-'l l'> t- 
pin li.j.i--of (a--'-. Ilf !.(' o,'.. ean p.'ii l.i-d 

H’rovi'ioiial tis'iin- 

j optimum state ol maturity; promfil hancllin)/ ot the liarvc.stcd crop, 

I r;i|)i(l inactn'ation ot cnzynie.s, removal ot respiialorv c).v\pen; and 
ev liision ol air to a niaxiinnin c '.teul duriny cannirm 

Itini iDcacAi'in I). K, Tn-ssler, Mannr Pcoduc I \ of Coivmerer 
(iiuyO; J. H. Collins, 'ihr Slorv of Canned Puuds (111/4); W. W. 
t-lienowelz. Pood /‘reservation (iu,;n.; Conijdite Course in Cannini;, 
(•th ed. puhlislii'cJ l)\ (he Press ol (iu- ( anniny 'J'racic- (icidi); A. VV. 
Miltinp, Ap/srrtizine, or the Art of (.'aniitn^ (ujj;';); (’. J1 Campbell, 
' (aniphellA Hook: Cann/nf;, Preserviny,, PirkPny (Rev i'm7); O 
Jones and 'P W. Jones. Cannniy 1‘raiiier and ('nnlrol (London 
I'- C. Ma>, 7 he i'linniny Clan (icy^;!; S, C. J’resroll and 
B. Iv I’rcictei. hood 7 '('( linolcyy (iti,;7); Bulletin ui-L, National 
Canne-rs .-Xssociatlou, Washiivylon, 1>.C. (.ph Rev., 11/(71 ; W. V. 
Cuu-v. , Coinntndal hruit and Veyrtatdr /'induds (.’nd ed . 

1) K. 1'rc‘ssler, M. .\. Joslyn, and ti 1,. Marsh, hnul and I’cLO’/ci/dc 
Juiiis (I'/p/); Lanned Pood Refrrenee Manual, American (.'an (.'o. 
i.Niw VocL, Phr Cann/ny Judnsiry, National tkinners .Nssoci- 

.iiion, Wa.shinyton. DC. (I'/io) (CL W. (.’ii.) 

i II. IN THE BRITISH EMPIRE 

I Great Britain.- The (.aimin'.; indu-drv was of c onsiclerahle im- 
I portanee in (heat Britain Iceiore I'p.i, and an e\porl trade Jiad heen 
devilojH'd War cleniaiuls yave .1 pH-.u impilu- 1" the inclusltv, 

j llmuoh Ihe export trade w.'o- ('-mjx.r.u il\ ledm i.l, 'vnoltiei imiic'tus 
c.inie in i').'-., with the c staMi-hnn-n; ol ll.i 'dilimial Pood C,tunin'/ 

; ( olinni. and lacloric-s with the nn -( up O' 'I.P' ^inern.in inachin-'iy 
. weie estatilished at Wisln-th, Heteloid. l.vi 'hani and in Keni. The 
I niiml'v'r ol Itiiii and vc-'.ietal>!e canneties 1 osv Jroin aiiproxinialelv 

1- in i').-i to .s , ill .end was ahoul 70 in utvS. ParticuhirK 

did the piocliic lion of condensed milk rise rapidlv, to about .’,:;oo,- 
uoo iwt in Production of canned t'lsh in was apiiroxi- 

niatelv 180.000 cwL valued at £.187,000; the production ol canned 
Innt was about .jfj/.ooo cwl., that ol luescrved meal aliout 2.51.000 
hundredweight. Accurate .statistics on canned wgetahles are not ke^.t. 

Canada. —.After .tqio the canning indusliv in Canada di'veioped 
rapidly. Parking and canning factnric's were establislied in many 

parts of (he Dominion, and (he closest attention has been given to 
.irrading and standardization. The total value of produc tion in iqoo 
did not excc'ed 0.000. whereas in icy.io it had rksen to more 
than ^.s.5,(X>o.ooo and in ujyy to $()2,i().j..go.s. In the latter year 

there were 77,1 cstahlishmcnts enpagicl in packing and canning. 
Production was as follows; 
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Unit 

Quantity 

Value ($) 

Canned fish . 

. case 

2,217,708 

13,619,606 

Canned fruits . 


2,120,413 

5,251,981 

Canned vegetables . . . 

“ 

9,611,050 

17,117,580 

Canned meats. 

lb. 

6.093 ,.'546 

1,318,900 

Canned soups . 

case 

2,426,739 

6,021,687 

Other canned foods. 

—• 


8,786,959 

Concentrated milk product.s 



10,078,192 


New Zealand. —In New Zealand the largest share of the industry 
is taken by canned meats. Sheep flud o.\ tongues, boiled mutton 
and beef, corned mutton and beef, and meat c.xtract are the prin¬ 
cipal commodities. Jams, canned fruits and lish are also produced. 

Australia. —The canning of fruit products leads all other types 
in Australia. Production of canned fruits in 19.^7, excluding berries, 
was 2,518,000 cases, of which 1,699,000 were exported. In 
there were 77 factories with a total output value of £5.7,^7,000. 

South Africa. —Manufacture of canned fruits in South Africa 
rose from an output of 2,694,0001b. in 1920-21 to i9,44,t,ooolb. in 
19.5.S-361 then dropped to i,^,io5,oooll). in 19.^6-37 (including the 
production of memhers of the South African Food Canners’ Council 
only). South Africa exports canned crawfish in small quantities, 
and the total manufacture of othei- canned fish commodities amounts 
to about £25,000 annually. Vegetables arc also canned. 

Malaya. —There is a large canned pineapple industry, first estab¬ 
lished in 1888 and now almost entirely controlled by Chinese. In 
1937 and 1938 exports exceeded 60,000 tons. 

III. IN OTHER COUNTRIES 

Germany has a large production of canned vegetables which aver¬ 
ages more than 100.000,000 cans per year, mostly for domestic con¬ 
sumption; in 19,;7 exports were only 12.000 hundredweight. Italy 
is a major producer of canned tomatoes (usually more than 400,000 
tons annual)}) and also has an export trade in other vegetables and 
truits. Norway is a large producer of canned fi-^h, principally her¬ 
ring; in IQ37 it exported 712,000 cwt. valued al £1.8^7,000. Portugal 
accounts for 65% of the sardine exports from Europi'; Spain is 
second with about 3,5V< ■ France, lielgium, Denmark, Italy and 
Russia are other e.\porters of canned fi^h. The Netherlands’ principal 
canning industry is condensed nnrl evaporated milk, of which 3,392.- 
000 cwl. were manulaitured in 10,^7. 

The canning industry has expanded rapidly in Japan, advancing 
iroin a production of 3.722,000 cases in 1026 to 8,672,196 ca.ses 
valued at ii3,.^ii,7i7 yen in 1935. (Tanned seafood accounts for more 
than half the output, followed by canned fruit, canned meat anil milk 
and canned vegetables. In 1938 the exports of all canned products 
ironi Japan had risen to 7,157,219 cases. (A. F. VV.; X.) 

CANNIZZARO, STANISLAO (1826-1910), chem¬ 
ist, was born in I’alermo on July 1,3, 1826. In 1S45-46 he acted 
as assistant to Rafaello Piria (1815-65), known for his work on 
salicin, who was then professor of chemistry at Pisa and subse¬ 
quently occupied the same position at Turin. He took part in 
the Sicilian Revolution and on (he coliap.se of the in.surgenis he 
escaped to Marseille, and n-ached T’aris in Oct. 1849. There he 
worked in the laboratory of M. E. Ghevrenl, and in conjunction 
with F. S. Clocz (1817-S3) iirejiared cyanamidc by the action of 
ammonia on cyanogen chloride in ethereal .solution (1851). In 
the same year he was appointed professor of physical chemistry 
at the National College of Ale.'iaudria, where he discovered (hat 
aromatic aldehydes are decomposed by alcoholic potash into a 
mixture of the corresponding acid and alcohol, c.g., benziildehydc 
into benzoic acid and benzyl alcohol (“Cannizzaro's reaction”;. 
In the autumn of 1855 he became i)rofessor of chemistry at 
Geneva university, and six years later, after declining professor¬ 
ships at Pi.sa and Naples, accepted the chair of inorganic and or¬ 
ganic chemistry at Palermo. There he spent ten years, studying 
the aromatic compounds and continuing to work on the amines, 
until in 1871 he was appointed to the. chair of chemistry at Rome 
univer.sity. Apart from his work on organic chemistry, which in¬ 
cludes also an investigation of santonin, he rendered great service 
to the philosojjhy of chemistry when in his memoir Swilo di iin 
corso di Filosofia chimica (1858) he insisted on the distinction, 
till then imperfectly realized, between molecular and atomic- 
weights, and showc'd how the atomic weights of elements contained 
in volatile compounds can be deduced from (he molecular weights 
of those compounds, and how the atomic weights of elements of 
whose compounds the vapour densities arc unknowm can be as¬ 
certained from a knowledge of their specific heats. For this 
achievement, of fundamental importance for the atomic theory 
in chemistry, he was awarded the Copley medal by the Royal So¬ 
ciety in 1891. Cannizzaro entered the Italian senate in 1871. He 


became its vice-president and a member of the Council of Public 
Instruction and in other ways he rendered importam services to 
the cause of scientific education in Italy. He dita! in Rome on 
May 9, 1910. 

CANNOCK, an urban district of Staffor(:]shire,Faigland,in the 
district known as Cannock Chase, 8 mi. N.W. of Walsall liy the 
L.M.S.R. Pop. (1938;, 36,730. Area 12.7 sq.mi. The church of 
St. Luke is Perpendicular, enlarged in modern times. The famous 
political pireacher, Henry Sacheverell. hold his first curai v there 
in the 18th century. Cannock is a great mining centre, with sub¬ 
sidiary metal-working industries. Cannock Chase, a tract generally 
exceeding 500 ft. in elevation, extends on an axis from northwest 
to southeast over .some 56.2 sq.mi. It was a rox-al preserve, and 
although much is uncultivated, it is also a rich coalfield. Urown- 
hills, Burntwood and Ch;i.se Town, Great VVyrIey. lledncstord, 
Hammerwich and Pelsall are mining settlements; while Rugelev, 
Tamworth. Sliort Heath and Wcdnesfield are all included in the 
Cannock Chase field. 

CANNON, ANNIE JUMP (1863-^)41), U..S. astronomer, 
was born at Dover, Del., on Dec, 11, 18(13. She graduated at 
VVelle.sley college, Wellesley. M;iss., in 1884. and did special work 
in astronomy at Radcliffc college, Cambridge, Mass. She was an 
a.ssi.stanl at the Harvard college ob.servatory, Cambridge, Mass,, 
1897-1911, and after kjii the curator ol astronomical jihoto- 
graphs. Tlie monumental Hvnry Draper CaUdo^^iie of stellar spec¬ 
tra which was publislual in sections between 1018-24. together 
with (he catalogue of the Hnry Draper lixtension, comprise her 
princi[).il contribution (o astronomy. Tlie importance of this work 
to all problems of modern stellar astronomy cannot be over¬ 
emphasized, In addition to the catalogue's of stellar sju'clra, .slie 
discoven-d manv new xarialde stars and fixe novae or new stars. 

CANNON, JOSEPH GURNEY (1836-1926), American 
politician, xvas born in Guilford, N.C., on May 7, 183(1. In 1S58 
he wa.s .'idmilted to the Illinois bar and from j8 (>) to 1868 he v\;is 
a state's attorney. He settled at Danville, 111 ., enleri'cl politics 
and was eledeil Republitaii re])re‘,eiitalive in Congie.-^^ for the 
jieriods 1873-91, *893-1913 and 1915-23, retiring in his 87LI1 
year after .serving for a total of 4(1 \'ear.s in the Jlou.se oi Kepre- 
.senlalives, of whiHi he was sjieaker fur eight years, 1(103 11, 
Although usually alining himself with the more (onsei vatix’e 
gruLiiis on que.stions of national iiolicy, he wa.s jiersonally liked b\’ 
the members of all factions and was po[)uJarl>’ known a.s ‘Thu i< 
Joe” Cannon. He died al D.'uixiile, Ill., on N'ov. 26, 1926. 

Sec L. White Busbey, Fur^e Joe. Camum (1927). 

CANNON, a gun or piece of ordnarn e. d'he word, first found 
aliout 1400 (there is an indenlun; of Henry IV. 1407 referring t<: 
ciuiottrs, sell instrunuiiia .1;/,(;//>(' yyiinos ata), }ia> fiei n 
commonly applied to any form of firearm fired from a cariiagc or 
fixc'd mounting, in contradistinction (o “small-arins,” wlin !i are 
fired W'ithout a rest or support. An exception must be ui idi fiew- 
cver, in the case of marhiue yjois, and the word ns ua'd in mexP 
ern times may be defined as follow:: “a piece of orde.aiMc 
mounfi'cl ii].)0!i a fixed or movable carriage arnl firing ,1 jsnji ciile 
of greater calibre (ban lin.” Jri hreiuh, liowa'X'cr, the (erin (aii'in 
has lieen ajiplicd to the barrel of .small arms, and ah'-, .e :in diei 
native, to mitrailli-iise or mitrailh’ur, to machine gun. a veil .as 
to ordnance jiroperlv so-called, loir details \ee .AnriuLi KV; (d n, 
Maciiinf; (ird.vante; S.mall Arms, Ifirr, U'Mi \t 01, * tc. 

For “(annon” in billiards .a e Bii.i.takds 

In (lie ifilh and lyth centuries the “cannon” in England was 
listiiu lively a large piece, smaller nat ures of ordname lx me called 
by various special names, such as cuiverin, .saker, falcon, demi- 
cannon, etc. We hear of Cromwell t.aking with him to Ireland 
nfi-pj) “(wo cannon of eight inches, (wo cannon of .‘'Cven, two 
dcmi-cannon, two twenty-four pounders,” etc. 

Sir James Turner, a distinguished professional soldier contem¬ 
porary with Cromwell, says: “Die c:mnon or battering ordnance 
is divided by the English into Cannon Royal, Wlioh Cannon and 
Demi-Cannon. The first is likewise called tlie Double Cannon, 
.slu' weighs 8,000 pound of metal and shoots a bullet of 60, 62 or 
(>3 pound weight. The WTole Cannon weigh'^ 7 000 iiound of 
metal and .shool.x a bullet of 38, 39 or 40 jiouncl The Demi- 




CANNON-BALL TREE—CANOE 



Cannon wei^'hs about 6,000 pound and .shoots a bullet of 28 or 30 
pound. . . . These three several Runs are called (annons of ei^ht, 
cannons of seven and cannons of six." The i^'eneric .sense of “can¬ 
non," in which the word is now exclusively used, is found along 
with the special sense above mentioned as early as 1474. Yet 
another delinilion of “cannon," introduced b>' Lieut.-Col. Peter 
llauker (1786-1853), patron .saint of the shot-gun enthusiast, is 
“to bring down with a single shot, two birds cros.sing in their 
llighl." 

“Artillery" and “ordnance," howe\'er, wc*re the more usual 
terms up to the time of Louis XIV. (c. 1670), about which time 
heavy cerdnance began to be c.la.ssih(‘d according to the weight of 
its slicg, and the special sense* of ‘ cannon” disa[)pears. 

CANNON-BALL TREE (Couroupitn fiuiimmsis), a native 
of tropical South Anic*ric a (French Cuiana), which bears large 
spherical v.'oocly fruits, conlairung numerous sc-<*cls, as in the 
allied gc'iius lirrfl/oUctiii ( Hra/.il nul ). 'I'he timber is of value.*. 

CANO, ALONZO (Itcoi-mn;), Spani.sh painter, architect 
and scul[)tor. was born at Cranada. He learned architecture from 
his father, Miguc*! (’ano, jcainling from Pacheco and .sculi)ture 
Irorn Juan Marline/, Monianc*s. As a sculptor his rno.st famous 
works arc* the Madonna and Child in the church of Nc'brissa, 
and the colo.s.sal tigures of San Pedro and San l*ablo. As an archi- 
tc*ct he indulged in too protuse ornamentation, and gave way too 
much to the* tancies of his day. Philip IV. made him royal 
architect and king’s jcainter, and gave him the church preferment 
of a canon. His more im[)C)rtan( pictures are at Madrid. Cano 
was notorious for his ungovc*rnable tempc*r. 

CANO, MELCHIOR ( 1 5oc)-i5()o), Sicanish theologian, born 

at 'raranc^on, Nc*w Castile*, joined the l)ominic;in ordc*r in 15:3 
and sue cc‘c*ded to the theological chair in the University of Sala¬ 
manca. He* violently o])posed Ifarlolome Carranza, also a Do¬ 
minican and afterwards archbishop of 'roledo, and took jiart in 
condemning him for herc*.s>'. y\lter atlending the Council of 
Trent in i S4.s. he* was .sent by Jesuit inlluencc, in 1552, as bishop 
of the* Canaries. His personal intluc’iuc with Philip IF, however, 
procured his r(*c;ill and he became provinc ial of Castile. Jn 1550 
he wrote his famous Considlalio tlu'olo^iai, advising (he king to 
resist the temporal encroachments of the* papacy, thus making 
Sjiain less cUpendent on Rome. Hence Paul IV. styled him 
“a son of perdition." The reinitation of (’ano rests on his De Locis 
thi'olo^[icis, a work writtc*n in the humanist form and advocating, 
in place* of scholastic subtlc'ties in dogmatic theology, a return 
to patristic erudition and a scic*ntific basis. Cano dieeJ at Toledo 
on .Sept. 30, 1500. 

St'c the* Hominican Mundonnet, in Did. oj Cath. Thcol. (1Q04). 

CANOE, a general term for a boat sharp at both ends, orig¬ 
inally designed tor propulsion by one or more paddles (not oars) 
held without a tL\c*d fulcrum, the p.uldler facing (he bow. As the 
historical n.iti\e n.ime for certain tyiies of boat u.sed by savages 
(Columbus found (he word (and(Hi in use in the We.sl Indies; it 
has a curious rc*semblance to the b’rench cauof, a boat) it is 
applied in such ca.ses to boats which arc open within from end to 
end, and the modcTii “Canadian canoe" preserves this sc*nsc*. The 
name is used in some countries for craft differing from such 
boats by bc*ing covered in with a deck except for a “well" or cock- 
I)it where the paddler sits. Modern developments are the cruising 
canoe, combining the* use of paddle and sails, and the racing canoe, 
ec|uiii|)c‘cl with sails only. 

'I'he i»rimi(ive canoes were light framc.s of wood over which 
skins, as in the old liriti.sh coracle {q.v.) or in the Eskimo canoe 
or “kayak" (17 r .), or the bark of tret*s, as in the North American 
Indians’ birch-bark canoe, were tightly stretched. The modern 
canvas covert'd canoe, built on Imlian lines, was a natural de- 
v'clopment of this idea. Primitive peojrles also used and still use 
the “dug-out," made from a tree hollowed by tire after the manner 
of Robinson Crusoe. Many of these arc wonderfully carved and 
ornamented with inlay, and are of considerable size and carry¬ 
ing capacity; one in the New York Natural Histor>' museum 
from (Jueen Charlotte's island is 03ft. long. Sft. 3m. wide, and 5tt. 
det p, iiJi from a single log. Tin* “war canoe" of paddling races is 
its mock'rn sm.lessor. 


In the islands of the Pacific and elsewhere dug-out canoes are 
handled with great skill by the natives, who make long sea voyages 
in them, often stiffening them by attaching another hull (.vcc Proa 
and Ship); in New Zealand the Maoris were formerly mas¬ 
ters of the art of dug-out canoe construction, some of their ancient 
war canoes being of huge size. Along the coast of West Africa the 
li.*>her tribes still u ,»■ large dug-out canoes for fishing at .sea, re¬ 
maining out of sight of land for 
fl.'iys, and the return of the fish¬ 
ing lanoes each with its large 
s(|uare .sail set on sprits and 
travelling at great speed is a 
pictures(|ue sight still to be wut- 
nessed all along the coast. In the 
earlier part of the igth century, 
what was known as a “canoe" in 
England was (he short covered- 
in craft with a “well" for the 
paddler to sit in, whii li was ]iopu- 
larly used for short river prac¬ 
tice; and this tyjie still survivt's. 
but the sport of canoeing in any 
real sense dates from 1865. wlu.-n 
John MaiCregor (q.v.) ilesigned 
th(* canoe “Rob Roy" for long 
Racing canoe. •*b** class, royal journeys by water, using both 
CANOE club, ENGLAND double-bladcd paddle and .sails. 

The sliding ggnler mainsail and roller |i^||( enough (about 70 lb. ) tO 

foresail arc shown 

type of this canoe is built of oak with a i i*(iar dt*ck; the length is 
from izft. to 15ft., the beam from 2(jin. to 3oin., the depth to 
in. to 16 in. 'I'he paddle is 7ft. long and bin. wide in thi* blade. 
The canoeist sits low* in the cockpit, and in jiaddling dips the 
bl.ides first on one side and then the other. 

The Royal Canoe Club. —In 1866 the Royal C.inoe Club was 
formed in England, and the prince of Wales (afterwards Ficlward 
\’II ) became commodore, its headcjuarlers are at Kingston-on- 
'Lhames and it is still (he leading organization. 'J'herc is also the 
Hritish Canoe Association, devoted to cruising After the Engli.sh 
canoes were seen in Paris at the exhibition of 1S67, others like 
them were built in France. Branches and clubs were also formed 
at various centres in Gr(*al Britain. Sea \'oy:igcs in canoes are no 
longer uncommon, and many rivers were e.xplored by members 
of (he Royal ('anoe C'lub in inaccessible parts, like the Jordan, the 
Kishon. and the Abana and the Pharjiar at Damascus, ;is well as 
the Lake Menzala in the Delta of the Nile, and the Lake of Gali¬ 
lee and Waters of Merom in Syria. 'Phe New A'ork ('anoe C'lub 
was founded in 1871. 

The late W. Baden Pow*ell and E. B. Tredw-en, both members 
of the Royal C'anoe C'lub, modified the “Rob Roy" and con¬ 
structed paddlable sailing canoes, known as the “Nautilus" and 
“Pearl” rcs{K*clively, by the introduction of a centre-board and 
yawl rig, and in 1886 Paul Butler of Lowell, Mass., added a slid¬ 
ing outrigger .seat allowing the canoeist to slide out to windward as 
shifting ballast. This type of canoe was nniv(*rsal in racing till, 
under ihe influence of thi* kite Linton Hope’s designs, the Royal 
('anoi* C'lub developed the “B" clas> canoe which in Great Britain 
h.is t*n(irely taken iis i)kue as a racing machine .and is a wonderful 
.s(*a bo.it withal. 'I'hi'se vessels are 1 7ft, long, 3ft. ()in in beam and 
I ft. in di*p(h. decked, with (he (*.\ception of the steering well, and 
an* dividi'd into three coni[)artTnents by (wo watertight bulkheads. 
Out board seats arc barred. The rig is sloop with sliding guntcr 
or BermuTla mainsail and roller foresail, the total sail area being 
150 sq.ft. Speeds up to 10m. per hr. have been attained by these 
canoes in the Royal Canoe Club’s races. 

In the paddling races of the Royal Canoe Club, both the open 
Canadian l>pc of canoe is used with single-bladcd paddles, and a 
partly decked, very long, light and shallow type for team racing, 
proiTclled by doublc-bladed paddles. In C'anaila team racing 
with single bladed paddles in “w'ar canoes" is a popular amateur 
.sport. 'I'he “Canadian,” an all wood canoe, clinker or carvel 
built with mahogany, cedar or basswood planking always jxipu- 
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lar in Canada and the canvas covered canoe with cedar hull, 
chictly of United States manufacture, both on the Keneral lines 
of the Indian birch-bark, are as common on American rivers as 
the punt is on the Thames and are similarly used. 

.See MacGregor A 'J'housand Miles in the “Rol> Roy” Canoe, The 
"Rob Roy" on the Baltic, tic.; VV. Baden PowcM, Canoe TiavelUni:; 
W. L. Aldcn, Canoe and the Flyiny^ Proa; J. D. Hayward, Canipinj; 
out U'ith the British Canoe Association; C. B. Vaux, Canoe IJandlini;; 
.Stephens’ Canoe and Boat Building. 

The United States.—The canoe in the United States is the 
direct descendant of the American Indian’s birch-bark canoe and, 
being indigenous, it has a wider range of use than any other 
small water-craft. Although it is con.sidered unsafe by per.son.^ 
unacejuainted uilh its po.ssibilities, its graceful appearance and 
the romance associated with it irnpa.it a glamour eeen to the 
uninitiated. The white man found the Indian's birch-bark a per¬ 
fectly developed craft and i)r()ni[)!ly adopted it. The early explor¬ 
ers, the frontiersmen, all used the (anoe. They and the Indian.s 
are insejiaral.ih’ bound with the canoe in the mind of a boy, and 
the youthful longing thus (realed to own a canoe is often the first 
to he fulfilled. Tliree olhi-r factors have been intlui.'ntial in the 
increased jjo]iularit>’ of the canoe: the vi'gue of c.»utdonr sports; 
the almost national ability to snim, both greatly accelerated by . 
World War T; and the use of larger canoes, d’he fatalities for | 
which tlu* canoe was fornn'rK' blamed ha\-e decreasi'd, not due 
to better handling of the cr.ift, but to the fact that an ujiset to-day 
means only a ducking, and to the use of the 17 ft. canoe which is 
much harder to caiisi/.e than the smaller models favourt'd in 
earlii'r years. 

(';moes are still built in almost any si/.e from 10 ft. up, Imt 
the usual size in the I’niti’d Stales is 17 ft. long and ^ in. widic 
Its di'i>lh ranges fi'om 1:’ to 14 in., the ends rising 4 to (> in 
higher, 'I'his size was grailualiy acceiited as canoernen found fi'w 
lengthy jiortagi's in their usual waters and discovered that it w.i'- 
still within the limits that one man could com-eniimtly handle 

In Canada, where long carries militali" against the weight el 
the la.rger canoe, the general size* is 16 ft. by in, beam. I'lie ail 
wooden canoi' is lh(> faxourite in C'amnla, while the c;m\'as-i ov- 
ered craft is the more (omnionl\' used in the United St.ates. 'I'he 
all wood is faster, the canvas-toviTcd is more buoyant The orig¬ 
inal birch-bark cancK', while almost impossible to obtain now', 
is slower than cut her of the other two, but it will keep going under 
stress of wind or water that w'ould drown any other type. 

I'rior to the widc'spreiid use of the canoe which dc-velopc-d tlic 
17 ft. craft, a great \ariety of size's was tried. The* earlic-r canoe- 
man ordc'red his craft according to his weight, just as he bought 
his clothes according to his size. The ultimate in this line' w.is 
the “S.airy (laiu]),” the to', lb. clinker-built cedar c.inoe used by 
George W. Se.ars (Xessmuk). 'This canoe, to ft. fong by .'(» m. 
beam, is now in the' Smithsonian Instilufion, W.i.shinglcm, I) (' ;\t 
the* saiiTe time the sail-and-p/.addlc,' canoe llourishc'd and lie' canoe 
with 3-ft. decks and cockpit ccaimings, canoe tents, and c.moe 
awnings. 

One c)f the bc'st known and most tyj^ical camoes of tli.il period, 
“Rob Roy," found man>' adherents in the United Stales. 

iModern canoemc'u, however, are :dmost unanimous in their 
prefeience for a camp on shore entirely separated from the canoe 
(.vce C'amt’Txc; ). With the disappearance of the canoe-tent idea, 
the sail-and-pacldle canoe was entirely superseded liy the out- 
and-out sidling canoe and the simiile, open [laddling canoe, al¬ 
though the one nray be paddled and the other sailed. .Sailing 
canoes in the I idtecl States are used almost exclusi\’ely for racing, 
although tliey were formc'ily used consideralily for cruising. A 
notable cruise was that of “Vakaboo." in tctti, sailed by I''rcderic 
A. I'enger northw-ard through the Lesser Antilles. 

The customary size to which sailing canoc's are built is t 6 ft, 
by .30 in. beam. Equipped as they are with centre-boards, rudders, 
deck., and sliding scats to utilize the- weight of the sailor as ballast, I 
they are virtually small yachts. They arc rigged with two masts, j 
each carrying a batwing or Bermuda sail, the division spreading ! 
about Oo^’o of the area in the forc'sail. Th('.-;e liny racers have- 
been known to outsail yachts of twice their >ize. Their develoj)- | 
ment is largely based on the work of Paul Butler, an enthusiastic ; 


canoeman who invented the sliding seat, clutch cleats and reefing 
gears; built hollow spars and other accessories; introduced the 
.sliding tiller, w-atertight bulkheads and sc'lf-bailing cockpits, all 
features in u.sc to-day. They provide such excellent competitive 
sport that they have recently been adoiited for class racing by 
several yacht clubs. 

I’he organization and advancement of canoe racing, both .sail 
and paddle, how'ever, belongs to the American Canot' .Association. 
The New’ York Canoe Club, its predecc'ssor in the held, was too 
localized to wield the influence exerted by (he ,A C The asso¬ 
ciation, which was founded in 1 S80, also encour.iged canoe cruis¬ 
ing and the general uiie of the craft. In iyz8 it was the controlling 
canot' org.inization in lln' Unitetl Stales and Canada. In its six 
divisions it covered the entire country and included the majority 
of tile important canoe clubs. 

See R. E. Pinkerton, The Canoe (ir)2,0 ; Nessmiik, WoiHlcrajt 
(iSoO ; S. Edward Wliite, The barest (1903) ; W. H. Miller, Canoeing, 
Sailing and Motor Boating (192S). (W. A. th» ) 

Canoe Racing in the United States has devi loju'd under 
the guidance and rules oi the American Canoe As.soci:ition 
since th;it body was forrnetl in iSSo. 'bhe canoes in use in the 
eaily jiart of this period were of varied design, graduall)' be¬ 
coming stamlardized until now two general types of canoes 
only are used for racing; the di'cked sailing canoe, lilti'd 
with (cut re-board, rudder and sliding seat, and the oiien canoi', 
gi'iierally built of wfiiii' cedar slrijis without caiuas loc'ering 
'blie decked sailing canoe was originall)’ ))ermitled as greni a sail 
.an'a ;is I lit' boat could carry, it was this fatter t on .ideral ion 
width It'd Paul Buth'r, of Lowell, Mass., trojiliy winner in 
,ind i.S()3 to d('veloi) I lit' sliding seat, thu.s enabling the light- 
wt'ighi man to throw' his wt'ight oN'er-sidt' to oflsel the normal 
ai|\.ant.'ige of (he hea\i('r man. 

.All of the troph\- winning boats with the exteption of lidding 
I lading's “Doris" t.antte,-. ( i()’i ami iy.'7i wt're iti ■ ( 10 It. 

long by 30 ill beam). In 1(107 George P. Douglass, seveial time-, 
tiophy winnt'r in detketl tanoe and cruising canoe ract's. began 
to advocate' (he U'-t' of largt'r boats with iiroporiionatt'h- gie.iler 
sail are.a, but in nioo a rule w.as passctl limit mg tlie s.iil ,are,i iii 
pc sq.ft., thus efletlixely blot king the buililiiig ol laiger trait. 
Not until 1P17. when Dougl.a-^, supporteii b\' l ioling taan vted 
the adx’oi.acy of thi' larger bo.ai, were the rules i h.ingeil to |)id- 
vidt' a sliding siale of sail area in proiiortion to bo.it dimeir-ionN 



AMFRICAN canoe. nODril.FD after the INDIANS BIRCH HAIfh CRAM 


ITS I.IGHINFSS AND SHARE MAKE IT I AST EASY TO HANDll AfJC ml,AC 
rO!' SHALLOW WATERS 

.Slowly, 1)111 wilh gaining fax our, thi.'- prix iiege has been .utcp'etl 
until now there are sexiial t inoes wiifi dimeiismiis \ ox mg limn 
17'/'vl" to 18', ' G’", all built a 111 r tle.agtis by froling. The sail 
tyjie- hax'e x.irietl Ironi 1 he b,:!-wing and kiteen to ihe iwn Icg-o- 
mullon wilii sianding iii.isl. now in imt . While the tim I -.'.1 saihii!.' 
t.moe 1ki‘- been ret Ogiuze.l a- thr liliesl I x pe ol i.iiioc s.^hn-r 
mathiiK', il li.is fie()uenifx’ been outniimbi'red ,it leg.iCa- b>' the 
open or cruising (.nine rigged with lateen sail :uid K' n.'sird'- 

Paddling racing has devcitjjied a few boat d' ; no only, but 
hv reason of the Use of singh' and double-bfide jcd iles and the 
ptis^il'ility of manning a (anoe with sexaral p.iifilei ,, the num- 
l)er of different events at an .A ('.A. reg.itt.i i Luge llmre arc 
two standard one- or two-man canoes. One i- known as the 
( ruising canoe. It is not as sea-worthy as other boats used for 
crui'-ing only, having straight sides and being shorter on the 
water-line, but its combined speed and rel.iin'e .-e,T-worthines.s 
make it popukir. The other boat i.> known .0 the rating paddling 
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canoe. It is frail, hut very speedy, heint; drawn in from the Run- 
wales to the kee! .so as to have a V shape. A larRer boat, 20' X 30", 
known as tht- (’luh Four, is used with four paddlers, using single 
or double blades. War canoes, manned by nine men with single 
blades, are used by a few clubs, principally those located in New 
England. 

The American Canoe Association became a member of the 
Amateur Athletic Union in 1926, and (anoe racing was included 
on the programs of the 1932 and 1936 Olympics. (L. \V. Hie) 

How to Handle a Canoe. —I'he most ])opular canoes among 
Indians, guides, hunters, voyagers and pleasure seekers are built 
of cedar and .spru( e and covered w'ith heavy canvas. They run in 
length from the 1? ft. “junior” model to the 30 ft. war canoe 
or freight carrier. The canoe in most favour is from lO ft. to 20 
ft. long. 

This canoe may be paddled by one person with a .single blade 
paddle which may be used rontinuouslv on one side without pro- 
l)elling the craft off its straight course. At the end of each stroke 
the voyager steers his boat by an overhand twist of the paddle* 
'Fhe trick is a(coni|)li.shed witli the hand at the upper end of the 
paddle. This hand holds the paddle as it would the upper end of 
the handle of a snow shovel. At the end of each stroke the hand 
and paddle are so turned that tlie bac k of the hand is turned out 
toward the wafer on the same side of (he canoe on w'hich one is 
jracldling. The blade of the paddle i.s kef)! in the* water long enough 
to bring the canoe back on its course after each thrust of the pad¬ 
dle. 'Vlie l)lad(' should be fc'uthered on the recover stroke. It is 
better to paddle a canoe on the side op|)c)site to (hat on which the 
wiricl strikes the hull. 'I'hus the thrust of (he paddle offsets (he 
thrust of the wind. 'I'his obcialc's a great deal of the steering 
effort. Jndec'd if the wind blows hard enough a paddler may not 
be able to navigate his crall in a side wind. He may have to paddle 
straight in the eye ol the bree/e or run before it or go asliore and 
wail until the* wind sloj^s blowing. 

A lone paddler should kneel in the canoe about onc'-third of the 
length of the; boat from the stern. A thwart is placed there for 
this purpo,se. It is nevc'r good practice (o try to sit on the 
stern seat unlt.vss there i.s a load of dunnage in (he* bow or there¬ 
abouts, or a second jx'rson in the boat. 'J'he paddler rests the but¬ 
tocks [lartly on and i.iartly against the aforementionc'd thwart. In 
heavy weather it may be neces.sary to move uj) almost to the centre* 
of (he craft in,orclc-r to control it. In running before the wind or 
straight into the wind the ordinary position is .safe. If a p<*rson 
cannot kneel clown (owing to stiff knee joints or other cause*) it is 
Iw'st to place a billet of wood in (be bow iirovidc'd no baggage* is lo 
be trunsportc'd. Never place stones in the* bow of a canoe. They 
will sink the boat in ca.se of a tip-over. If ca[)si/ed in a canoe* hang 
on to the craft until it drifts ashore or is j)icked up by another 
boat It will not sink unless loaded, in which ca.se (he operator may 
turn the boat all the w.ay over and jettison the cargo. He* then has 
the canoe for a life raft and it will (io.al for months. Do not try 
lo cJimb uj) on an overturned canoe. Just re.sl the h.imls lightly 
on rail or stem. There i.s enough cedar in the hull lo lloat several 
l)eople 

A properly trimmed cancu* for ease in paddling should have the 
bow .slightly higher out of the water than the stern In (he* rajeids 
a canoe should be bow-ligbl going up stream when ]»ropt*lleil In* 
either ])ole or paddle. Uoing down stream it should be bow- 
heavy. (lc)ing a.shore through the surf the canoe should be bow- 
hcav'v. Going out through the surf it should be bow-light 

(IV Mo) 

CANON. The Greek word sav6:i> means primarily a straight 
rod, and melaichorically what serves to keep things straight, a 
rule. In Gal. vi. 16 it means rule or measure, in 2 Cor. 13, 1 5. lO. 
what mea.sured. a province. The word canon i.s used in various 
senses, mostly signifying either a rule or el.se a list (e.g., of Imoks 
containing the rule). 

Music. —A canon in part-music is a composition in w'hich the 
successive parts repeat the same melody, each beginning at a 
stated {)eriod after its precursor. (Sre also under Con- 

TRAPifNTAi. Forms and Musir,) When the first part completes 
its rhythmical sentence before the second enters, and then con¬ 


tinues the melody as an accompaniment to the second, and so on 
for the 3rd or 4lh, this form of canon in England was styled a 
“round” or “catch”; the stricter canon being one in which the 
succession of [larts did not depend on the ending of the phrase. 
Hut outside England catches and canons were undifferentiated. 

(H.C.) 

The Church Dignitary. —A canon is a person who possesses 
a prebend in a cathedral or collegiate church. The name is prob¬ 
ably derived from the list {matricula) of the clergy belonging to 
a church, Kavoov being thus used in the Council of Nicaea. In 
the synod of Laoclicea the adjective ko-vovikos is found in this 
sense; and during the 6(h century the w'ord canonicus occurs com¬ 
monly in western Fmrope in relation to the clergy belonging to a 
( athedral or other church. Eusebiu.s, bishop of Vercclli (d. 371 )> 
lived with his clergy, leading a semi-rnonastic life in common and 
according to rule; and St. Augustine led a similar manner of life 
with his clergy at Hijipo. St. Gregory's injunction to St. Augustine 
that at Canterbury the bi.shop aru! his clergy should live a common 
life together, similar lo the monastic life in wdiich he had been 
trained, is familiar; that th(*s(.* “cleric,s” at Canterbury were not 
monks is shown by the fact that those of them in the lower cleri¬ 
cal grades were free to marry and lice at home, without forfeiting 
their position or emoluments as members of the [)ody of cathedral 
clergy (Hede, Hist. EccL, i. 27). This mode of life for the .secular 
dergy, which became common in the West, came to be called 
vita cnnonicd, canonical lifi*, and was the object of various enact¬ 
ments of councils during the 6lh, 7th and 8th centuries. Chrode- 
gaiig, bishop of Metz (c. 750), composed a rule for the clergy of 
his catheilral, which was mainly an adajitation of the beiK'dictine 
Rule for secular clergy living in common. Chrodegaiig's Rule was 
ad()i>ted in many cathedral and collegiate churches. In 8i6 the 
synod of Aix-la-Chaj)(;Ile (see Mon. (Jcrni. Concil., ii. 307) made 
further regulations for the. canonical life, wEich became the law 
in the F'ranki.sh empire for cathedral and collegiate churches. The 
Rule of Ghrodegang was supplemented and made less monastic 
in character. Ivach canon was allowed a dwelling-room within 
the cloi.ster, and retained the use of his private properly. The 
chief duly of the canons wans the performance of the church 
s<‘rvi(cs- 

The canonical life thus regulated sub.sistcd in the 9th and loth 
centuries; but (here was a constant tendency to relax the bonds 
of (lie common life. In England, by the micldle of (he 10th cen¬ 
tury. the prescriptions of the cajionical life seem to have fallen 
into desuetude, and in nine cathedrals the canons were replaced 
by lk'm.'di( tines. The turning point came in 1059, when a synod 
held at (he Latcran abolished the Aix-la-Chapcdle. regulations, 
and imijosed a stricter rule. Out of this reforming movement 
gri*w (he religious order of C;inons Regular or Augustinian Uanons 
(q.v.). while the opi)ositc* tendency produced the institute of 
M'cular canons. The revenues of the cathedral were divided be¬ 
tween the bishop and the clergy, so that each member of the 
clergy received his own separate income. All atternpl.s at leading 
any kind of common life were frankly abandoned. In England 
the introduction of thi.^ order of things was due to St. Osmund 
(d. ioc)9)- The nature and func tions of the institute of .secular 
canons are dc'serihed in the article ('.\TJHifc:i)K al, 

See ] )u Cnaf;c*, (ilosvirium, under “Canonif ijs”; Amort, 
DisupUna (Sant>m(orum (17.17), to be used with caution lor the 
earlier period; (’. dci Moliiu't, Kciic xit>n\ fiistoriqucs rl curiru.us siir 
lt'\ itniujuiics tlrs ihiinoinrs lavi xrculiirs qur rr'^tilirrs (1674) ; IlerzoR, 
Rnihurvk’li'pndir (3rd ed.), art. “Kajiitel”; Wetzer und Wcltc, 
Kinhrulcxifofi (2nd c'd), art. “Canonica vita” and “Canonikal.” 
Ttu* history of the canonical institute is succinctly told, and the best 
literature named, by Max Heirnbucher, Orden und Koiigre^ationen, 
i. sec. 55 (iScjO); also by Ot(o ZbekJer, Askeae und Mdnehtum, 
pp. 422-425 (1897). On mediaeval secular canons a standard work 
is Chr. Wordsworth’s Statutes of Lincoln Cathedral (i8c)2-c}7); see 
also an article thereon hv Edm. Bishop in Dublin Review, July 1898. 

(E. C. B.) 

In the Church of England the canons of cathedral or collegiate 
churches retain their traditional character and functions, though 
(hey are now, of course, permitted to marry. Their duties, as 
defined by the canons of 1603, included residence at the cathe¬ 
drals and preaching in the cathedral and other churches of the 
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diocese. A canon may hold a benefice in addit ion to his prebend, 
but may not make bis canonry an excuse for neglecting his cure. 
The act of 1840 reduced the number of canonries, and made 
some applicable to the endowment of archdeaconries and profes¬ 
sorships. The obligatory j^eriod of residence, hitherto varying in 
different churches, was fixed at three months. The right of pre¬ 
sentation to canonries is now vested in the Crown, in the lord 
chancellor, the archbishop or the bishop of the diocese. In the 
old cathedrals the title of honorary canon is conferred by the 
bishop as a mark of distinction. In new cathedrals, where no en¬ 
dowment exists for a chapter, the bishop may appoint honorary 
canbns to act as a cathedral body. (See Cathedral.) 

Minor canons, sometimes styled priest-vicars, whose function 
is mainly to sing the service, arc apiiointed by the dean and 
chapter. They may hold a benefice if it lies within six miles of 
the cathedral. In Protestant Continental churches canons as 
ecclesiastical officers have ceased to exist. In Prussia and Saxony, 
however, certain chapter.s, .secularized at the Reformation, still 
exist; but the canons {^Donihcrrcn) are usually laymen, cadets 
of noldc families. 

Sev Phillinioro, Kecks. Law, 2 vols. (1895). 

The Scriptures. —Tlic term canon as ajiplied to the Old and 
New Testaments in the .sense of a list or catalogue of sacred 
writings is hrst clearly noted in llie fourth (entury. St. Athana.sius 
in his lipistola dc deen tis Nicacni Syfu/di 350) says of the 
Kastor IJvrnuu , MrjovtK rou haidwos. And in the famous lipistola 
Fasc/ialis ^Vj he uses rd Kaeoetfo/ieea to designate the books which 
arc held by tradition and faith to be divinely inspired. These 
are distinguished from books which are “not canoni/aal ' Kavo 
eifo/aeea) and from apocryphal and heretical books. The force of 
the pas.si\'(' participle evidently denotes that flu* books are siibjec t 
to an action whereby they are canonized. This signil'Kalion is 
also found in the 59th canon of the Council of Laodirea (c. ,h>o) 
non-canonical books ( dxaeoi-iara /3i/3\ia ) arc not to be read in 
church; only the (anoniial books of the Old and New Testaments 
may be read (d\Xd fxova rd KavoviKO. Trj% i<au'r^s icat TraXaias 
5ia04Ki75). 

Previously, however, other terms liad been employed to express 
the same idea of a catalogue of books. Clement of Alexandria 
speaks of the collection as the “Le.stament’’ ( btaOiinr] ) <ompose<l 
of two parts, the “old " i iraXaid) and the “new” (kuli’yiK And 
“the wriiings'Vat 7pac‘jan with or without an accompanying ad¬ 
jective {dyiai, Ltpai, Ouai, KiipiaKai) of the Christian collection 
were opposed to other literature. 

The words K'aedx', were received into the Latin lan¬ 

guage in the fourth eeri(ur>', with the signification of the Greek 
KavovilS^Ofitva.. 

Thus Origen in liis Dc orafioio^ translates what .=cems to have 
been originally kopJov by “in canone est.” And St. Augustine 
frec]ucnll\' uses the adjeitive “canonical” in reference to the 
books of Scripture. (E. C. F>.; W. A. P.; S. 1).; X.) 

CANON CITY, a city of south-central Colorado. U.S.A., at 
the entrance to the Royal Gorge of the Arkansas river (r.iooft. 
deep) and at the head of the beautiful irrigaterl Arkansas valley, 
wdiich is covered wdth gardens, farms and orchards; (he county 
seat of Fremont county. It has an elevation of 5..L14ft.; is on 
Federal highw'ay 50; and is served by the Denver anrl Rio Grande 
Western and the Santa Fe railwaxs. Good roatb lead to the tf>i> 
of the gorge, which is sixinned by a suspension bridge i.qoo ft 
long and 1.05,"^ ft. above ttu* bed of (he river. Population in 
I<140. f).6()0. 

A rich coal-field to the south produces about 800,000 tons a 
year, and there are sandstone ejuarries and lime kilns near by. 
The city has smelters and brickyards. There are hot mineral 
springs in the vicinity, and the city nafalorium is supplied with 
hot water from Artesian wells. The State penitentiary is located 
here. On Oil Creek, 8-rom. N.E., is a spot called Garden park, 
which has furnished many museums with skeletons of armoured 
dinosaurs and other prehistoric animals. Adjoining the city on the 
south is the San Isabel National forest. 

Lieut. Pike, after whom Pikes Peak (q.v.) is named, camped 
here in 1806. A town sprang uj) during the gold rush of i859-()o. 


and its early growth was stimulated by the discovery of oil in 
the county in 1872. 

CANONESS, a female beneficiary of a religious college. The 
title first occurs in the 8th century, applied to communities of 
women vowed to obedience and chastity, though not to poverty, 
and generally under a rule less strict than that of nuns. The 
canonc.sses often taught girls, and also embroidered ecclesiastical 
vestments and transcribed liturgical books. A distinction grew 
up between regular and secular canonesses, the latter being of 
noble family and not practising austerity. Some of their abbesses 
were notalile feudal princesses. In Germany several foundations 
of thi.s kind still exist as Protestant institutions (Stijtcr), requir¬ 
ing of their members only celibacy and obedience to their superior 
(luring membership. They are now practically almshouses lor 
the unmarried daughters of noble families or of deserving offi¬ 
cials. The head is entitled abbess, prioress or provost ess {Jkdb- 
stla). and the canonesses {Sfiftsdamcti) meet periodically in Kon- 
vent to discu.s.s the affairs of the community. Some quaint pre- 
Reformation customs still survive, c.,!'., at Schleswig where the 
Konveut i.s held, on th<‘ day of the patron .saint (St. John the 
Bapli.st), in a room draped in black, with a wax head ol St. John 
on a I harger in the centre of the table. 

CANONIZATION in its widest sense, an act by which in the 
Ghrislian Ghurch the eci li'siastical authority grants to a deceased 
believer the honour of public cultus. In the early Churcli then; 
was no formal canoniz.ition. I'hi* cultus applied at first to local 
martx rs. ;ind it was cmly in exceptional circumstances (liat a kind of 
ludiiiary emiuiry and express decision became necessary to legit¬ 
imate this cultus. The ]K‘culiar .situation of the Church oi Atrua 
e.\|)lains the Vindicatio luartyruui, which was early pracii.sed there 
{Optatus Milcvit, i. it;). Gradually the eanoniz.ition ol .saints 
came to be included in the centralizing movement which reserved 
to (he yio])e (he most important acts of ecclesiastical power, I'hc 
earliest ac knovvledgi'd inst.nne of canonization by Ihi* popi* is that 
of l lric of Augsburg, who was dei hired a saint by John X\', m 
A.n. 09,^ l■'rom that lime the pontifical intervention beianie more 
lre(|uen(, and, in jiractice, the right of the bishop.-^ in the mat ter 
of ianonization grc'W more n'.trie led. In 1170 (he new righi was 
siitiuieiidy established.for tlu* J’ope .MexandtT 111. to altirin that 
the bisbu[)s could not institute the cultus of a new saint witiionl 
(he .authority of the Roman (_‘lmrch (Cap. Aiidiviniits, Dei vet. 
D<’ RrU. ct s'l'Ht-nil, Sant tonnu. iii, J15). In the i.lh and i.dii 
(t*nturies the methiul of (anonization was summary and the in- 
((uiry was as rapid as the judgment; e.g., St. 'J'homas of t'anler- 
bnry (died 1170, canonizeri 1173), St. iVter of (Xistelnau (died 
Jan. 15, 1208, canonized on Mar. 12 the same year), St. h ram is of 
As''isi (died 12 j(), lanoni/ed 1228), and St. Anthony ol I’adua 
( died 1 2,t I, ( a lionized 1 232 ). 

A( tlii> peiiod there was no marked difference between (anoifiza- 
(ion and bcaiific.il ion. In imjdern jiractiia-, as delimi i\t Iv ,*-(itled 
l)y the detrees of J’ope Urban \ 111. (1025 and J()tp. the (wo 
acts are totally distinct, ('anonization is the solemn and firlmitiM* 
a( ( by which the pope decrees the [ilenilude of jaiMn honours. 
Heat ifit at ion consists in ])ermilting a cultus, (he nianiie-ilat iom. of 
whidi are restricted, and is merely a slej) towards (amini/at ion. 

The iirocediire at present followed at the Roinno curia i* either 
cxrrpihnial or common. The ajrprox'al of ininieniori.d tidhis 
( omes within (he category of except ional firocedure. Urban \'1I1 , 
xxhile forbiclding the rendering of a puftlic cult ns without author¬ 
ization from the Holy See, made* an exri'jition in l.icoin ot the 
ble^'-ed who w'ere at that time (1625) in possr-'-ii»i <>) an im¬ 
memorial cultus, i.r., (l.ating bark at least a centuiw ( 1-, The 
proct'diire per viam ensus cxccpti consists in the legitimation ot 
a nd/us which has been rendered to a .saint for a vir\- long time, 
d’lie causes of the martyrs {dcclarationis niartyrih also are ex- 
ce[(tic)nHl. 

The common procedure is that in wliich the c luse is ]>rosecuted 
per viam non cultus. It i.s, in reality, a suit at law. ])leaded before 
•he tribunal of the Congregation of Rites, which is a jiermanent 
commission of cardinals, assisted by a certain number of sub¬ 
ordinate officer*-, and presided cn’er by a cardinal. The supreme 
judge in the matter is the pope himself. 1 he posfulator, who is 
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thf mandatory of a dioiesc or ecclesiastical commonalty, is the 
solicitor. He must furni.sh the i)roof.s, whiih are collected accord¬ 
ing to very stringent rules. I'he promolvr of I he faith, i)opularly 
called “the devil's advocate’’ (advoratus diaholi), is the defendant, 
whose othcial duly is to point out to the tribunal the weak points 
of the case. 

The first decisive step is the inlrodurtioii of the caiLsr. If, by 
(he advice of the cardinals who ha\-e examined the; documents, the 
Iiojjc fironounce his approval, the serc'ani of (lod reaedve-s the title 
of “Venerable", ” but is not enliilcal to any manifestation of riiltus. 
The essential i>art of the prcjcedure con.sisis in three distinct jiro- 
ceedings; (i ) to establish a reputation for sanctity, (j) to estab¬ 
lish the heroic f|ualit)' cd the* virtues, () to {irove the working of 
miracle's, A favourable* judgtnent on all three of these tesLs is 
called the- decree c/e (afo, by which the* pope decides that they 
may safely proeced to the solemn bealitic ation of the .servant ol 
(.iod pnxedi od soteniuen V.SD.N. hcnlifi(ationcvi). In 

the ceremony of beatilualion the essential part consists in the 
reading of the pontifual brief, placing the X’enerable in the rank 
of the blessed, which is done during a solemn mass, cc-lebrated 
with spc'cial rites in the* great hall above the vc'stibuU; of the 
basilic a ol St. Pet er. 

'I'he proc c-ss ol c anc.iuiz-alion, which follows that of beatification, 
is iisuall)' less lengthy. It consists priiuipallv in (he discussion of 
the mirac les c usually (wo in number) oblainc'cl by the intercession 
of (he- blessed since* the* dec rc*c‘ of luafitic ation. Alfc-r a gre-at nunc 
fier of lormalities and prayc*rs. the pope pronounces the* sentence, 
and indicates c*ven(uall\’ the* da>' on which he* wa’ll proc c‘c*cl to the* 
ceremony of canonization, which takes place* with great solc*mnit>’ 
in the basilic a of St. Peter. 

'I'hc* (ireek Church, represented by the patriarch of (’onsltmti- 
nople, and the Kussi.in (.'hurch, represented by the Holy Synod, 
also canonize their ^.aints after ;i preliminary examinatic.in of (heir 
I it les to public c /d/n.v 

Sre ). Pcintanini, ('odt'y C(oislUulii>)iiim qinis suotmi pontrficis 
cdidmoit in solt tnui 1 onDniztilii'iir sioo iixuin ( Kctnie, 17JC), a collec - 
(i(»n ot original cloeuments) ; Pr, Lambert ini (Pope beneclic I XI\'.), 
/>r srrvorton Dn hmliUc at oow rl hratorunt riiii(>niziili<nir (boloena, 
17 C l cS), s(>vei'al (inies reprintc il, and more lemarkable for cTUclition 
and knowledge of canon law (tian lor liisforical eritic-isui; At. f.auri, 
index pro pi<\l idiil orduis eansanon hentito tthmux el nnioni::atii>nis, 
rei oyjiovil Joseph F/>rniiri (ILmiae, iS'gi); f*'. W. f abc'C, Jx\siix‘ (>n 
Ih'iilifieali(Oi, i'anonizdlio}i, etc (i8|S' ; .\ bondinlum, Les Pnnc'- de 
tnuilifiealoni, et dr (anonixation (ic)os); f'. ('lolulnnskij, Ixlorija 

Kanonizixii sviatii h v ritsskoi {erkvi (Moscctw , jc| 0 . 0 . (M- Id:.) 

CANON LAW. C'anon law. ins < aiionii inn , is the sum of the 
laws trained b>' the* ecclesiastical body for its own rc*gulation. It 
concerns the constitution of the (’hurch and the rc-Iations betwc'cn 
it and other bodies, religious and c i\ il, and also matters of internal 
discipline (’anon law has been clevc-loped to a cotisidc'rablc* extent 
chielh' under ecclesiastical hierarchies of the authoritarian type, 
and esjH'cially in the Roman C'hurch 

d’he thc*ory of (’anon Law imidic-s (hat its soiirres arc* of such 
n nature as to be binding upon the wiiolc- religious body, or at 
least upon a spi-citiecl jiortion of it, Tii the highest rank are pl.'uocl 
('hrist and the* .Xiiostles, whose* dispositions for the constitution 
and government ol (he* Churcli arc* conlaiiu*d in the* Xew 'I'esta- 
ineiil, compl(*lecl by Iradilictn. d'o the* .\posllt*s sue c c*eclc*cl the 
episcopal boclN*, with its c hic*f the bisliop of Koine, the succt*ssor 
of St. Peter, whose li*gislati\c* and disciplinary power, by a process 
of centralization, unclerwc*nt a sloiv but unintc'rrupted dc'V’elop- 
ment. It is, (hen, to the* c*piscopaU*. assi*mblc*d in (*cumenical 
cctuncil, and to its chief, (hat the function of lc*gislating for the* 
whole ('hurcli belongs 

We prcut’eci biiellv to describe those texts and collections of 
canons which lo-cl.n* form the ec c lesiastical law of the western 
Churclr (1) up to the Derretinn of (iratian, (2) up to the 
council of Trent, (3 and 4) ui> to the prc*sc*nt day. including the 
codification ordered by Pius X. 

From the Beginning to the Decrctum of Gratian. —At no 
time, and least of all during the earliest centuries, was there any 
attempt to draw up a uniform system of legislation for the whole 
of the Christian Church. The various communities ruled them¬ 
selves i^rincipally according to their custom.s and traditions which, 


however, pos.se.sscd a certain unitormity resulting from their close 
connection with natural and divine law. Strangely enough, those 
documents which bear the greatest resemblance to a small col¬ 
lection of canonical regulations, such as the Didadic, the Hidas- 
calia and the Canons of Hippolytus, have not licen retained, and 
llnd no place in the collections of canons, doubtless for the reason 
that they were not official documents. The only pseudo-epigraphic 
document jireserved in (he law of the Greek Church is (he small 
collection of (he eighly-live so-i.illed “Apostolic Canons’’ (q.v.). 
'I’he compilers, in their several collections, galherc’d only occasional 
decisions, the outcome of no jM'ecleterrnined plan, gi\en by councils 
or liy certain great bishops. 

d’hese compilations bt.*gan in the* East. It ap{)c*ars that in 
sc'veral different districts canons mack* by the local assemldies 
Wert* added to those of the council of Xacaea which were ex'crv- 
where acce])tc*cl and observed. 'Plu* first example seems to be 
that of the province of Ponlus, where, after (he twenty canons of 
Xi(ac*a were placed the lw{*nty-five canons of the council of 
Ancyra (314), and the fifteen of that of Neocae.sarea {315-3:0). 
'I'hese were aftc*rwards iiu reasc*cl to ()V(*r 150, and formed a col- 
Ic'ciion so Wi*ll known that at the council of Clrilcedon (451) 
sev(*ral cif (hem were read out and refc'rred to by number. It was 
fiiriher increa.'^ecl by the twenty-eight (thirty*) canons of Clialcc- 
dem; about the same time were addc'd the* four c.iuons of the 
council of ('onstantinoi)k* of 381, under the name* of which also 
a[)pearecl three (or se\’(*ri) other canons of a later date. 'I'owards 
the* same date, also, the so-calkd “A[.)nstolic C’aiions” were plact?ci 
at the h(*ad of the group. Such was the condilion of tlie (dreek 
collection whc*n it was translated and introduced into (he* West. 

Ill the course* of the ()th century the collection was completed 
by the addition of documenls already in t*xi.^lc■n('e, but which had 
hitherto remaiiu*cl isolated, notabU* the canonical lc*lfer.s of several 
great bishops, I.)ionvsius of Alexandria. St. liasil and othc^rs. It 
was at this tinu* that the Latin collect ion of Dionysius Kxiguus 
(see below) became* known; and just as he had give'n the* (.in*<*k 
councils a jslacc* in his collection, so from him wc*rt* borrowed the 
c.'uionsof councils which did not apjiear in the Greek colIecti(.in— 
the twc*nty canons of Sardica (34D, in the* Grc*c*k text, which 
dilTers considerably from the L,'i(in; and those* of the* council of 
Carthage of 41c). which ilsc*lf iniliiclc*d, more* or less comiiletc'ly, 
in 105 canons, the dc-cisiems of the* African councils. Soon after 
c.iim* the council in Trnilo ((sc).'), also called the {ininisextinn, 
because* it was cousidi*red as complement,try to (In* two councils 
c -'(h and ()th ecumc*ni»al) of (.'oils!aniinoiile (5S,-; and (>80 t, whiefi 
h.icl not made* any disciplinary canons. 'I'liis assembly elaborated 
102 canons, which did nol bt*come jiarl cd' the \\'t*^tc*rn law till 
much latc*r, on the initiative of I’opc* John \'lll (87.^-881 ). Now, 
in llie sc'c'ond of its canons, the* council in 7'ndio recognizes and 
s.uutions the* Grc*c‘k culleition aboxc* nienticmi*cl; it enumc'rates 
all its articles, insists on the* recognition of (lK‘.•^(‘ canons, and at 
the* same* lime prohibits the addition of others. Tliis uilleclion, 

Iog(*ther with the* 22 canons of (he council of Xicaea in 7S7, forms 
(he* olinial c.inon law of the* Grec*k Church’. 

b'or sc*vc*ral centurii's tlu*rc* is no mc-ulion in the Wc*st of any 
but local collc'c tions of canons, and cm'ii t [u*sc* are not found (ill 
the* 5th ceiiturx-; wi* liave (o come down to the Sih or e\c*n (he 
i)lh century bc*fc)re wc* tind ;mv troce of umlu ation. This jn'oeess 
was uniformly the rc-.ailt of (he p>u-<iiig on of the \ariou.s coilcc- 
(ions from one rc'giou !o anoilier, Tho nios! reinarkablt*, and (he 
most homogeii(*ous, ;t> wc*!l as willio.il doubt the most ancient of 
th**^t* local colleition.s is that of (he Church of Africa. It was 
fornieil, so to sp«*ak, automatic ally, owing to the plenary as- 
sc*mblii*s of the African (*{)iscopate lu*ld practically every year, 
at which it was customary first of all to rc'acl out the canons of 
the previous councils. 'I'he African collection has not come to us 
directly: we have two incomplc'te and confused arrangements of 
it, in two collections, that of the Hispana [see below) and that of 
Dionysius Exiguus. The latter rc'produces more or less fully, 
almost all the synods of the collection; thi.s was the* celebrated 

'For the further liLtorv of the law of (he* Grc'ek Church and (hat of 
the Faisti'm ('burches, sec Vering, Kireltenrcrhl, 14-18^ (eel. 1803). 

The Russian Church, as wc know, adopted the (Jrcck ecclesiastical law. 
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Concilium Africanum, so often quoted in the middle ages, which 
was also recognized by the Greeks. 

The Roman Church, even more than the rest, governed itself 
according to its own customs and traditions. Up to the end of 
the 5th centur}^ the only canonical document of non-Roman 
origin which it ofl'icially recognized was the group of canons of 
Nicaea, under which name were also included (hose of Sardica. 
The local law was founded on usage and on the papal letters 
called decretals. The latter were of two kinds: some were 
addressed to the bishops of the ecclesiastical j^rovince immediately 
subject to the pope; the others were issued in answer to questions 
submitted from various quarters; but in both cases the doctrine 
is the same. At the beginning of (he Cth century the Roman 
Church adopted the collection drawn up at that time by the 
monk Dionysius, known by (he name of Dionysius Exiguus {q.v.). 
At (he desire of Stephen, bishop of Salona. he undertook the task 
of making a new translation, from the original Cireek text, of the 
canons of the Greek collection. The manuscript which he used 
contained only the first fifty of the Apostolic Canons; these he 
translated, and they thus became yiart of the law of the West. 
This ])art of the work of Dionysius was not added to later; it was 
otherwise with tfie second jiart. This embodied the documents 
containing the loial law, namely 30 decretals of the po))es from 
Siricius t,vS4-3g8) to An.astasius II. (4ot)-4(),S). As was natural 
this colleition received successive aflchtions as further decri'tals 
tijilieared. The (olleclion formed by combining these two ]i;irts 
remained the only ofla ial code of the Roman ('hurch until the 
labours undertaken in consequence of the reforming rnoc'ement 
in the iith century. In 774 Pope Adrian I. gave the twofold 
collection of the Scythian monk to the future emperor C'harle- 
ruagne as the canonical book of th(* Roman Church; this is what 
i.s called the Dionysto-Hadrhvia. This was ;m import:mt stage in 
the history of the (enlralizalion of canon law'; the collection was 
ofluiallN’ recei\’cd by the Prankish ('hurch, imposed by the council 
of Aix-i;i-Ctia|)eIIe of S02, and from that time on was recogni/ed i 
and (luotc'd as the liher ninomini. I'he Dionysio-I/adriaiia did not. ! 
when introduced into Gaul, take tlie place of any other generally ' 
received collection of canons. Jn this country the Church had not 
been centralized round a principal sec which would have prodiued 
unity in canon law as in other things; even the iiolitic.al territorial 
divisions had been very unstable. 'The' only cancmical ((‘litre of 
mudi acti\’i(y was the China h of Arles, which exerci.sed consider¬ 
able inl1uen((‘ (ua-r the surrounding ri'gion in the 5th and 6(h 
centuries. Isvidently the impulse towards unilv had to (ome from 
W'ithout ; it began with the alliance between the Carolingians and 
the Papacy, and was accentuated by the recognition of the liber 
caiioniiin. 

In Spain the case, on the contrary, is that of a strong cen¬ 
tralization round the see of Toledo. 'I'hus we find Spanish ( anon 
law embodied in a collection wdiich, though [terh;i]>s not otTui;il, 
was circulated and received everywhere; this was the Sjianish 
collection, the Ilispana'. The collection is well put together and 
includes almost all the important canonical documents. In the 
first part are contained (he counciis, arr.inged according to (he 
regions in which they were held; (ireek councils, following a 
translation of Italian origin, but known by (he name of IJispana, 
African, Gallican and Spanish councils. Nearly all these were 
held at Toledo, beginning with the great council of sSc) d'he 
series continued up to (iqy and was only interrupted by the Mus¬ 
sulman invasion. Finally, the second part of the Hispana (onlains 
the papal decretals, as in the collection of Dionysius. From (he 
middle of the 9th century this collection was to liecome even 
more‘celebrated; for, as we know, it served as the basis for the 
famous collection of the I'alse Di'cretals. 

The churches of Great Itritain and Ireland remained still 
longer outside the centralizing movement. Their contribution 
towards the later system of canon law con.sisted in two things; the 
Penitentials and the intluencc' of (he Irish collection, the otherr 
sources of local law not having been known to the predecessors of 
Gratian nor to Gratian himself. The Penitentials are collections 

Kiollfctio canonum Eccledac Ilispanae (1808) ; reproduced in Migne, 

P. L. 84. 


intended for the guidance of confessors in estimating the penances 
to be imposed for various sins, according to the discipline in force 
in the Anglo-Saxon countries. • They arc all of Anglo-Saxon or 
Irish origin, and although certain of them were compiled on the 
continent, under the inlluence of the island missionaries, it .seems 
quite certain that a Roman Penitential has never existed'. They 
arc, however, of difficult and uncertain ascrijition, since the 
collections have been largely amended and remodelled as practice 
required. Among the most imiiortant we ma>’ mention those 
bearing (he names of Vinnianus (d. 5H9), Gildas (d. 58;,), 'I’heo- 
dore of Canterbury (d. 6(;o), the Venerable Bede (d. 735) and 
Egbert of York (732-767 »; the Penitentials which are ascribtM 
to St. (\tlumbanus. the founder of Lu.xeuil and Bobbin (d, 615), 
and Cumean (Cumine Ailbha, abbot of Iona); in the h'rankish 
kingdom (he most interesting work is (he Penitential of Halitgar, 
bishop of Cambrai" from S17 to 831. As penames had for a 
long time been lightened, and the books u.sed by confessors bi'gan 
to consist more and more of instructions in the style of the later 
moral theology (and this is already the case of thi' l)ooks of 
Halitgar and Rhabanus Maurus), the canonical collections began 
to include a greater or smaller number of the ^K'nitential canons. 
'I'he Irish collectioir', though it introduced no important doc uments 
into the law of (he Western Church, at li‘asl set canonists the 
ex.imi)le of (looting passages from (he Scriptures and the writings 
of the I'athers. This collection seems to date from the Sth cen- 
tur>'; besides the usual sourca's. the author has included several 
documents of local origin, beginning with the pretended s>-nod of 
St. I’atrick. 

In (he vgry middle of the 9th centtiry a much enlargi'd I'dilioii 
of (he Ilispana beg.an to be lirculatecl in France. To this rich 
collection the author, who assunu's (he name of F'idoic-, (he 
saintl>‘ bi.shop of Seville, adde-d a gooc.l number of apocrNphal 
documents already existing, as wc‘ll as ;i series of letter^ a^ciilceci 
to the popes of the earliest cc-niuries, from ('lenient to SiKc'ter 
and Damasus inclusive, th.us Idling uj) ihi' gap beiore tiie dec tetal 
of I^iricius, which i.s (he first genuine one* in the* (ollc-clion 'I'lic- 
other papal letic'rs onl\’ rarely show signs of alteration oi' l,.hi- 
lication, and (he text (tf the' coumils is entirely respected' for 
;i studs’ (d’ the histone .d (luesdoiw ccmnecled with the iamous 
I'ah-c’ i)e(relals. see the arti'le 1 M ('Kl'I At,''.; bc-re vo' hace otif. 
to c(»n>ider them with teletetue to tlie place the'' oc < iip\' in 
die formation (*f ecc le".iasl ic ;d haw In spite of some he itation 
witli regard rathe'f to the ollicial character than to the In lorical 
aill heiitic it >• of the letters attributed to the poiie- of the eailier 
centuries, the' Idd^e Decrc’lals were' .'icccpled with contideiue, 
logcUher with (he authentic texts which seiwcd a^^ a pasyiort lor 
them. All later collections availed tlumiseKcs indisc riniinaleb ol 
lhc‘ content.', of this c.cq cmllection, whether authc-ntic 01 toheci 
witiiout the least suspicion. 

The False De< ret lis did not greatly modify iior corrupt the 
Canon Law, but (liey contribulc'd much (♦> acielei.ate iis progress 
towards unity. I'or they were the last of the ehronologii d collec¬ 
tions. those which give the texts in the ordc-r in uhiih they 
appeared, from this time on, canonists began to exercise Iheir 
indiviclual judgment in arranging (heir collections according to 
some sy.'tematic order, grouping (heir materials unde r de. nions 
more or less happy, according; to the ohjc'ct tliev h.id in view, 
d'his was the beginning of a coditication of a common canon law, 
in which the sources drawn upon lose, as it wcic their local 
character. 'Fhis is made even more md ic e.ible l)\ the f.i<l Ih.U, 
in a good number of the works extant, tin- .author is not content 
merely to sc‘t forth and classify (he texts; but ht luoceeds to 

'This is provc'd by M. Paul Fournier, “idtiicle ' iir Ic i’rnilentici in 
the Revue d'histoire ct de litleralure relivieuse\ vol. \i. {itjOi), pp. 
jScj (I 7, and vol. vii., icjo.*, pp. 5cj 70 and 11 - 1. 

"In Migne, J‘. /,. lo.y (ol, G:;i, 

■’Kditcd by Was^cTM hlehcai ((ne^-en, 1-7.1) Si’ .d n I' I'oiirnier, 
“De I'intluenc'e de l:i eolleetion irlandaise sur la niiin.ation des rollcc’- 
tions canonicgies.'’ in .\ouvefle Revue hist(’riijw (h tfrmt jriint^ais e( 
etrnni.\er, vol. xxiii. note 1. 

''The (ollection of the False Decretals he Ihi n piitilidied with a 
long rritical introdne (ion by T‘. Ilinsc Iiiiis, I), 1 1 etiih I'\ruiln Isiduriiniiir, 
el capilidn Au^i'mmui (Leijizig, 18(13). For the u.-t of tlie bibliog¬ 
raphy, see Dixkltals. 
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disiush the point, drawing conclusions and sometimes outlining 
some controversy on the subject, just as (jratian W'as to do more 
fully later on. During this period, which extended from the end 
of the pth century to the middle of the 12th, we can enumerate 
about forty systematic collections, of varying value and circula¬ 
tion, which [)layed a great{‘r or les^er part in preparing the juridical 
reiKiissarue of the I2lh century, and most of which were utilized 
b y (j'ration. 

The Work of Gratiati. —The worl: of Crafian, though 
prepared and made possible by those of his jiredeccssors, greatly 
surpasses the-m in S( ientilic value and in magnitude. It is certainly 
the work whii h had the greatest iiilluence on the formation of 
canon law; it s(Jon became the srrle manual, l)o(h for teaching and 
for [rrartice, ami even after the {(ublicalion (d the decretals was 
the (hief authority in (he uni’.’ersitics (Iratian is lacking in his¬ 
torical and tritical fat uity; his theories are often hesitating; but 
on (he whole, his (realise is as eomf)lete and as irerfect as it could 
he; so mm h so that no other work of the samt* kind has been 
comjiiled, jiist as there has never been made another Hook of (he 
Senlemcs. 'I’hese Iw'o works. w!ii( h were almost contemporary, 
wen* destined to have tire same fate; they were the manuals, 
one f{/r theology, the other for (anon law', in use in all the 
uni\ersi(ies, taught, glossed and (ommented on by Iht' most 
illustrious ma.sters. I rom (his ireriod dates (he more marked and 
delinitive division helweeii theology and ecclesiastical law. 

(iratian pul)lished. imohahlv in i i.pS, his treatise cidled at first 
C.'on( ordduliii disronlmilium ( iiiioniint, j)u( soon known under 
the name of the Drcrrtuin. Nowadays, and for sonre lime past, 
the only part of the Di'Odtum (ori'^rdt'red is tin' eollerlion of 
te.xts; hm it is ailually a lr(‘atise. in whidi lh(.‘ author endeavours 
to pi('ee together a coherenl inridi<al sys1(‘in from the vast body 
of texl,-', of widely difleriiig fx riods and (trigin, whi( h are furnished 
by the (olleilions. These (e\(s he inserts Itoclily in the eour.se 
of his divsertation; where (liey do not agia'c, he divides them 
into oftitosile groups and eiuleavour.s to recon(ile (hem; hut (Ik* 
r(‘al!\' original part of his work is the Dir In (irnfiaui, inscaled 
belwai ri the lexis, vvhiih are still rea<l. Dratiaii drew his male- 
rials from the e.xisling collect ions, and espoially from the ri( her 
ol ilnmi; when necessary, he has recourse to the Roman laws, 
and he made an exd'nsive use of the works of the I'alhers and flie 
ec( lesiasti(al wrilers; he furtla r m.ide use of the canons of the 
recent (oumils, and (lie rcd iitly published decretals, uft to and 
including the l.ateran (oumil of i 1 p), His immemse work eon- 
sisls ot ttiri'c jiarls (/>«/rtc,s). The' first, treating of the source's of 
lamm law and of ca c Icsi.ist i( al ix'rsons and offices, is divided 
according to the mrlfiod of T’aurapalea, nratian’s pupil, into 101 
distitu tiidiis, which are subdivided into nimnirs. 'I'he secornl jKirl 
((insists ol ((.'//'(/(' (cases proposi'd for solulioiu, subdivided 
into (jitd.<'sli(>}i<'s (the sec'cra! cincoicms raised ftv the case), undc'r 
eaeli cif whi< h are arr.inged (lie varitiU'N cidiohcs (canons, decretals, 
etc ) bearing on tlic' ('ii#(‘.-t ion 'The third [tart, which is entitled 
/>e nitioiic, gives, in fu'e disfiiu (iorirs, (lie law bt'aring on 

church rilual and the sacraments 

(’onsidered from the [toint of view of official nuthc»rity. (he 
Dfrrriinn oc c'ii|tie- an intermediate [tosition very dilfirnlt to 
define, li is mtl and caimol be a re;dl>' olTnial code, in which e\'ery 
tc'Xl has the force of a l.iw. Tlicre was as >'et no ide.i of dcm.'iiiding 
4tn otiicial compilation d’lie Ih i/rt/ini li.i'' thus remained a work 
of priwite authorilv aid the texic embodied in i( have only that 
legal v.due whic h (In v possess in themselves. On (he other hand, 
it actually enjoys ,1 jiuttlic aullioritv wliiib is unii|ue: for centuries 
it has been (he text on which has bc'cn founded the instruction 
iu c .mon law in all the uni\ersit ic's; it has been glos.sed and com¬ 
ment ed on by the nntst illustrious e.inonisls; it has hecome, 
without being a liody of laws, the hrst [lart of the Corpus iuris 
canonici, and as such it has been eitc'd, corrected and edited by 
the poiH'S. It has thus by usage, obtained an authority pc-rfectly 
recognized and acce[)te(l by the Church'. 

Cratian's (olleetion, for (he very reason that it had for its aim 
the creation of a systematic canon law, was a work of a transi- 

^See Laurin, Jntroductio in corpus juris canonici, c. vii. p. 73, 


tional character. Henceforth a significant differentiation began 
to appear; the collections of texts, the number of which continued 
to increase, were clearly separated from the commentaries in 
which the canonists continued the formation and interpretation of 
the law. Thus the way was prepared for official collections. The 
disciples of Gratian, in glossing or commenting on the Dccrctum, 
turned to the papal decretals, as they appeared, for information 
and the determination of doubtful points. Their idea, then, was 
to make collections of these points, to support their teaching; 
this is the origin of live large* Compilationcs which were aftcr- 
W'ards embodied in the collection of Gregory IX. These compila¬ 
tions were intended by their authors to complete the Deere turn of 
Gratian; in them were included the decretals called extravagantes, 
i e., quiie vapnbantur extra Decreium. The most important is the 
Brcviarhnn exlravagatitium, compiled about iic^o by Bernard of 
Pavia. 

The result of these and numerous other suiiplemcnts to Gratian’s 
work, apart from the inconvenience caused by their being 
scattered, was the accumulation of a mass of material almost as 
considerable as the Docreium itself, from which they tended to 
split off and form an incle[)endent whole, embodying as they did 
the latest state of the law. From 1230 Gregory IX. wished to 
remedy this condition of affairs, and gave to his penitentiary, 
the Dominican Raymond of Pennaforte, the task of condensing 
the five comjiilations in use into a single collection, freed from 
useless and redundant documents. Raymond does not attemjff 
any original work; to the texts already includc'c! in the Quinque 
compilationes, he adcls only nine* decretals of Innocent 111 . and 
icff) chapters of Gre.-gory IX. d'his first olficial code was the basis 
of the si'cond part of the Corpus iuris canonici. 

Gregory IX. wi.shed to supersede the compilationcs, but he 
had no idea of superseding the? Dccrctum of Gratian, still less of 
codifying (he whole of the canon law. Though his collection is 
still in theory the chief monument of ecclesiastical law, it only 
marked a certain stage and was before long to receive further acidi* 
(ions. 'I’lie reason for this is (hat in most cases the decretals did 
not formulate any law', but were merely solutions of jiarlicular 
ca.ses, given as models. l\vo iiniMirtant results, howc'ver, were 
achic'ved. on the one hand, sLijiftlementary collc'c lions on [trivate 
authority ceased to be made, for this Gregory IX. had forbidden; 
on the other hand, the collections were no longer indefmilely 
swelled by the addition of new (ieci.sions in particular case's, (hose 
already existing being enough to form a basis for the codification 
of (he abstract law; and for this reason suhseejuent eollections con¬ 
tain as a rule only the ‘‘constitutions’' of poites or councils, i.e., 
rules laid dow'ii as of general ajtplication. Two new official collec¬ 
tions followed. The first was prc'iiared by a committee of canonists 
under Boniface Vi IF. and iiublished in i.h;8. As it came as an 
addition to the five books of Gregory IX., it was call'd the sixth 
Itook, the Liber Sextus. It includes the constitutions subsequent 
to 12.^4. and notably the decrees of the two oecumenical councils 
of Lyons; (he last title, de rceidis iuris, contains no less than 
eighty-eight legal axioms, mo.stly borrow'cd from Roman law. The 
next collection, the Clementinae, was prejtared under (he care of 
Glc-ment V.. and even promulgated by him in consistory in March 
MKj; hut. in consecjuc'nce of the dt'alh of the pope, wliich 
took place almost immediately .ifter, Ihc' [tiiblicalion and di.sjtatch 
ol the collection lo the universiiic'.'- was [to.st[toned till 1317, under 
jcthnXXIf. It includes the consiituiions of Clement V.. and above 
all. ihe decrcH's of the council of \i(‘nn(' of 1511, and is divided, 
like [trececling (\)llcction.s. into books and titles; it is cited in the 
.same way, with the additional indication Clem-(entina). 

At this point (he official collections stop. The (wo last, which 
have found a place in (he editions of (he Corpus, are collections 
of ]tnvate authority, but ones in which all (he documents are 
authentic. Evidently the strict prohibition of the publishing of 
collections not approved by the Holy Sec had been forgotten. The 
Extrava^antes (i e. extra collectioncs publicasj of John XXII. 
number 20. and are classified under fourteen titles. The Extra- 
vapantes communes (i.e. coming from several popes) number 
from Boniface VUI, to Sixtus IV. (14.S4), and are classified in 
books and titles. These two collections were included in (he edition 
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of Jean Chappuis in 1500; they passed into the latei* editions, and 
are considered as forming part of the Corpus iuris canonid. As 
such, and without receiving any complementary authority, they 
have been corrected and re-edited, like the others, by the Cor- 
rectores romani. They are cited, like the decretals, with a further 
indication of the collection to which they belong: Extrav. Jo. 
XXIL, or inter-comm-iunes). 

Thus was closed, as the canonists say, the Corpus iuris canonid; 
but this expression, which is familiar to us nowadays, is only a 
bibliographical term. Though we find in the 15th century, for 
example, at the council of Basel the expression corpus iuris, 
obviously suggested by the Corpus iuris civilis, not even thi 
official edition of Gregory XIII. has as its title the words Corpus 
iuris canonid, and we do not meet with this title till the Lyons 
edition of 1671. 

Though the collections of canon law were to receive no more 
additions, the source of the laws was not dried up; decisions 
of councils and popes continued to appear; but there was no 
attempt made to collect them. Canonists obtained the recent 
texts as they could. Moreover, it was an ep)och of trouble: the 
great Schism of the West, the profound divisions which were 
its result, the abu.scs which were to issue in the Reformation, 
were conditions little favourable for a reorganization of th(‘ 
ecclesiastical laws, d'hus we are brought to the third period. 

After the Council of Trent. —The numerous important de¬ 
crees made by the council of Trent, in the second part of its 
sessions, callccl de rejormatione, arc the startiug-p>oint of the canon 
law in its latest stage, jus nuvissimuni; it is this which is still 
in force in the Roman Church. It has in no way undermined the 
official status of the Corpus iuris; but it has completed the legis¬ 
lation of the latter in many imi)ort.ant respects, and in some cases 
reformed it. During this period, the legislative power becomes 
strongly centralized in the hands of the j)ope: ,sinct“ the reforming 
decrees of the council of Trcmt it is the pontifical constitutions 
alone which have made the common law; the ecumenical couricil 
has not become obsolete but no such council was held until that 
of the V atican (1^70), and this latter was unable to occupey itself 
with matters of discipline. This centralization, in its turn, has 
greatly increased the tendency towards unity and uniformity, 
which have reached in the present pjractice of the Roman Church 
a degree never known before, and considered by .some to be 
excessive. 

If we now consider the laws in themselves, we shall find that 
the di.spersed condition of the legislative documents has not been 
modified since the closure of the Corpus iuris; on the contrary, 
the enormous number of j)ontil'ical constitutions, and of decrees 
emanating from the Roman Congregations, has greatly aggravated 
the .situation; moreover, the attempts which h;ive been made to 
resume the interru[)ted process of (edification have entirely failed. 
As regards the texts, the (anon law of to-day is in a very similar 
})osition to that of English law, which gave rise to J. S. Mill’s' 
saying: ‘‘All ages of English history have given one tinolher ren¬ 
dezvous in English law; their several products may be seen all 
together, not interfused, but heap)ed one up>on another, as many 
different ages of the earth may be read in some perpendicul.’ir sec¬ 
tion of its surface'.” Nothing has been alirogated, except in so far 
as this has been implicitly demanded by sul.)S(‘(iuent laws. From 
this result insoluble controversies and serious uncertainties, both 
in the study and jmictice of the law; and, finally, it has become 
impossible for most people to have a first-hand knowledge of the 
actual laws. For this third period, the most important and most 
considerable of the canonical texts is the body of disciidinary de¬ 
crees of the council of Trent (1545-63). In con.sequenee of 
the pjrohibition issued by Pius IV., they have not been [)ubli.shed 
separately from the dogmatic texts and other acts, and have not 
been glos.secP; but their official interpiretation has been reserved 
by the popes to the “Congregation of the cardinal interpreters of 

’Chiotcd b\' Hogan, Clerical Studies, p. 235. 

*Thcre arc innumerable editions of the council of Trent. That which 
is favoured by canonists Is Richter’s edition (Leipzig, 1863), in which 
each chapter de reformationc is followed by a selection of decisions of 
the S.C. of the council. 
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the Council of Trent,” whose decisions form a vast collection of 
jurisprudence. Next in importance come the jvonlifical constitu¬ 
tions, which arc collected together in the Bullanum; but this is a 
collection of pmivate authority, if we except the Bullarium of Ben¬ 
edict XIV., officially published by him in 1747: further, the Bui- 
larium is a compilation arranged in chronological order, and its 
dimensions make it rather unwieldy. In the third \)lace come the 
decrees of the Roman Congregations, which have the force of law. 
Several of these organs of the papal authority have pulilishcd 
official collections, in which more pfiace is devoted to jurisprudence 
than to laws; several others have only jirivate compilations, or 
even none at all. among others the most important, viz. the Holy 
Office (see Curia Romana). The r(‘sulting confusion and 
uncertainty may be imagined. 

The Future Codification. —Neither Clement VUl. nor, at 
a later date, Benedict XIV., could have dreamt of the radical 
reform at jircsent in course of execution. Instead of a( ( umulating 
the texts of the laws in successive collections, it is proposed en¬ 
tirely to recast the system of editing th(‘m. lids todiiualion in a 
.series of short articles was suggested by the example ot the I'rench 
codes, the hi.story of which during the ngh century is wi ll known, 
b'roin all quarters the Catholic episcopate had subiuitled to the 
Vatican loumil petitions in this sense. 

“If is .absolutely clear,” .c.aid some I'rencli bishops, “and ha,; for a 
long tiiiK' j»a>t been universally ai know ledged and asseiU'd, that a 
revision and reform of the canon liiw i^- neiessarv and most ureeiil, .As 
matters now st.and, in conMHiuenie of the man> and piave (lianucs in 
human aflairs and in societv, inanv law- have hrconic iiselc'-,' otliers 
difficult or impossilile to obey. WiHi regard to a gre.il miniber of 
(anon.s, it is a matter of dis|)ute wbelher tliev an- still in force or are 
abrogated. Finall.v, in tlie course of so nian> centurie.;, tin- nninla r of 
eccli'si.astical laws has ini re.'ised lo sui h an e\feiil. and lll('•'(' laws have 
accumulated in such innnensc collections, that in a lertain -aaisi' we lan 
well .say: We are cruslied l»eneafh the laws, (ihniiuiiir Hence 

arise infinite and inextricable dilliciilties wldih obstriicl the siudv ot 
canon law; an immense tield for eontruversy and litigation, a llious.ind 
fierplexities of conscienie; and filially for tlic laws'.’’ 

We know bow the Wilican touiuil had lo sep:irale viihnul .ip- 
jironching the question of raitom’ial reform; but lid' geiirral de- 
sin* for a recasting of the eci lesi;i; lfi a! code was t;il;('ii 1111 ag-iiii 
on the initiative* of Rome. On Alardi \i), ipo.p Pius X. ]nibli"hed 
a ^^o^u propria, dr rrdrsidr o yjhus in uuiim rr(lli:t'Uill\. .Alter 
brielly n*vi(*wing Hie present condition of tlie c.'inonicil le.xl." anil 
collei lions, he i)oin(ed out (heir iiu onvetiieiu e, iclerred to the 
many reque.sls from the. eiiiscojiate, and (lecreed the preparation of 
a gen(*r;il code of (anon law. I'lds immense- undert.ahing iir.olved 
the codification of the entire (anon law, its tabulition in a dear 
short and precise form, and Hk* introdiutioii of any e.xpedient 
modifiealions and n-forms. JAir this iiurpo.-e the pi pc .ipjiointed ;i 
commission of i .'irdin.ils, of which he hinisdf bei.ime pn idmi; 
also a. coinmi.sion of “consullors” resident at Rome, whidi asked 
fora certain amount of asslstanie from eaiioiiisls at v.iriom. uni 
versilies and scminaritxs. As a result of these l.ibours, .i ('odr.x ol 
r.aiion Law was j)rcimulgal(*(l by Benediil X\f under the Hull 
Providi'iitissima Mutrr in 11^7. 

The (oinnum law'’ of the Roman Ghurdi cannot bv ii 1 h' uni¬ 
formly regulate all the duirdic's of Hie diflercnl niliciis. r.nh of 
them has its own local law, whic h we must brielly nicniii):i lien-. In 
theory, (his law has a.s its author the loi al ec c lesi.istii a! ,iutImrilies, 
councils or bishops; but this is true otdy for l;i\vs ;ind icgul.ilions 
whidi are in harmony with the common law, nm-dv (.anpleting 
or defining it. But if it is a (juestion of derogaiini' froru the 
common law*, the authority of the Holy .See nm ! intervene to 
legalize these derogations. This intervention lal.- the form 
either of “indults,” graceful concessions granted at the rei|uest 
of the ejdsropate, or of .speri.'d apiirobat ion ol i om iliary 

solutions. 

Canon Law in England and in the Anglican Commun¬ 
ion. —The historical position of the general canon I,aw of th»* 
Catholic Church in the English provinces Im imi the separa¬ 
tion from Rome, been the subjec t of inm h (om idorat ion by Eng- 
li.sh lawyers and erdesiastics. The xiew taken bv the king’s courts 

^Omnium rourilii Vatiaini . . . documrnioruiv (/il'rdio, per Cc)n- 
radum Martin (Paderborn, 1H73), p. 152. 
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and atquifscccl in l)y the ecclesiastical courts, since Henry Vlll, is 
that the Thurch of England was always an independent, national 
churdi, subject indeed to the ^^eneral ftrinciples of the /us (om- 
vninc i('(irsidslirum (Whitlock J. in l^vcr v. Owcfi, (lodbolt’s 
Reports, 4,but unliourid by any f)articular constitutions of 
(oiincil or pope; unless tho.se constitutions had bc'en “received” 
he re by I'in^hsh eou/u ils, or so rccoi^nixrd by Euf^lish courts (sc.c- 
ular or si)iritual) as to beccjinc* part of thc‘ ecclesiastical custom 
of the realm. 'I'he scjurccs of Isncclish ecc le.'.iastical law (purely 
ec (Ic’siastical) were llu-relore (i ) flte princijdes of the Jus com- 
niituc fcdcsiasticum ; (2) foreign particular constitutions recoivc'd 
here*, as just explained; (4) the constitutions and canons of Eng- 
li.sh synods ( sre Jdiillimore, lici Icsuistudl Imw, jiart i, ch. iv, 
and authorities there c ited ). 

An important departure in the ^'rant of legislative' autonomy to 
thc^ Established Ciiurch was eflected by (he (.'hurch of England 
Assembly (Towers) Act of jqic) (often referred to as the 
“J'aiabling act"), which was the* rc'sult of the report of a special 
committc'C' ai)pointed by the archbisliops of ('anterbury and York, 
and of what wa ^ known as the “Life and Liberty movc'nient” in 
the ('hnrch ol Enrlatid. 'I'he act gives power to the nc'wly con- 
slituted ('hiircli a;>s(inbl\’, consisting of bi.shops, clergy and, 
lait\’ (men and women), to pass measure's "relating to any mattc'r 
concerning the ('hnrch of England"; such measures to have* thc' 
eftc'ct of an act of parliament alter the' i)assing of resoluticans in 
bcttli houses, and the granting of the- rctyal asst'mbl}' (,\cc' E.n'c;- 
LANU, (.'lIl Rc ll OF). 

'rile ('hnrch assc'mbly is free' to discuss any proposal concern¬ 
ing the' ('lunch of I'ingland, and to make' provisie)n in resjeect of 
such malte'rs, but where this im lucle.s parliame-ntary stenction for 
any tille'ration contemplatc'd, tliis jiutliority is te) be sought in the.' 
manner prescribed by the' 1‘inabliiig act. It is sjec'cially i)rc)vided 
tliat any innos’alion touching doctrinal formulae', or the sc'rvices 
or cerc'monii's of the' Churcli, or tlu' administration of the Sacra¬ 
ments or sacred rites (hereof, must be dc'batc'd and \’otc'd U[)on by 
c'ac h of the thre-c' hcaises sit ting se])aratc'l>'. and must thc'n be either 
acic'pted or rejc'ctc'd b\’ the' assi'inblw in the te'rms in which it is 
lmall\’ proposed b\' the house of bisliops. It is furtlu'r laid down 
that the- a'.seinbly or an>' of the three house's may clc'bate* and 
fornndale’ its judgment b\' re'solulion u|.>on an.v mat ter cone c'rning 
the.' C'hurch, or otlx'rwisc' of religious or public intc'rc'st, but the' 
ass('mbl>' may not is'ue an>' statement purpenling to dc'fine the 
doctrine' of the (.'hnrch on anv ciui'stion of theology. None' of (he 
})e)we'rs belonging to the* conc'ocalions of ('ante'rburc’ and York 
is to Ih* dimini.shed or derogated b_\' the asseniblv, which is also 
prohibitc'd fiom c'xc'rcising any jiower or pc'iforming any function 
distinc ti\ely bc'longing to the' bishops by right of ihc'ir e'j)iseo])al 
oifu e, 

Ireland.'—In the' case of Irc'land, the' canon law of (he Trote'S- 
tanl I'ipisc ()j)al ('hutch becomes important aftc'r iS()eg whc'ti the 
Itish ('lunch .0 t ( and \iit. c. 4.'! "elisestalthshe'd'’ the 
Irish (,'hunh, am! in sc'ct. k) repealed any act of parliament, law 
or custom whereb\' the bisliop.s, clergc' or laity of the* said church 
were prohibited fiom holding .s\noels or electing rei>re.sentatives 
thereto for tlu' fnIrpo.^c' of making rules for tlu' well-bt'ing and 
ordering of the' said church. Th.e (.'hurch of Ireland, so set fret', 
cre.itt'd for herself nc'w h'gislalive aulhontic's, unknown to the' 
old canon law, \'i/,., mi.xed synods of c lergs' and laity, and a sx'-^- I 
te'in of represent.It ion b\' elc'ction. unknowii to ixrimitive or medi¬ 
ae \ al tiiiu'S. I nder the* provisions of this statute, the “archbishojis 
and bishops of the' ancient .Apostolic and Catholic ('hurch of Ire¬ 
land,” together with re\ires('ntalivc'S of the clc'rgy and laity, assem¬ 
bled in 1S70, in “(leneral Convention,” to "{irovide for the' regu¬ 
lation” of that church, 'I'his coinc'ntion declared that a genc'ral 
syncad "of the archbishops and bishops, with representatives of the 
clergy and laity, should have' chief legislative pow'cr in the Iri,sh 
('hurch with such administrative jKnver as might be necessary and 
consistent with the church’s episcopal constitution. This general 
synod was to consist of two houses—the house of bi.shops and 
the house' of lay and clerical representatives. No question was 
to lx* cairic'd unless there were in its faxour a majority of the 
clerical and lay representatives, voting either conjointly or by * 


orders, and also a majority of thc bishops, should they desire to 
I vote. Thi.s general .synod was given full power to alter or amend 
canons, or to repeal them, or to enact new ones. For any altera¬ 
tion (jr amendment of “articles, doctrines, rites or rubrics,” a two- 
thirds majority of each order of the rcprc.sentative hou.se was re¬ 
quired and a year's delay for consultation of the diocesan synods. 
Provisions were made as to Jay repre.sentation in the diocesan 
synods. The convention also enacted some canons and a statute' 
in regard to ecclesiastical tribunals (see Ecci.ksiastical Jurisdic’- 
TioN). It expressly iirovided that its own legislation might be re¬ 
pealed or amc'nck'd by future gc'neral synods. 

Scotland. —The post-Rcformation history of canon law in the 
.Anglican communion in Scotland differed from the story of that 
law after the i61h century in Ireland. After thc legislation under 
William and Mary, disestablishing epi.scoi>acy in Scotland and 
subjecting its profes.sors to civil penalties, little attention was 
gix'cn to canon law for many years. The canon law in Scotland 
before the i6th century was generally that of the continent of 
Europe. 'The usages of the church wt're similar to those in France, 
and had not the insular charaetcT of those in England and Ireland. 
I'he canon law regulating marriage, legitimacy and succes.sion was 
I l.'ikt'n over by the Scottish secular courts (.see Ecclksiastical 
J i KisuicTTON ) and .sur\'iv('cl tis pari of the common law of the 
l.iiid almost unimpaired. 'Thus, the eourts recognize' marriage's by 
vcrbii ({(' pntesenii or by vcrlui dr fitluro rum copula —in this 
last matter following a decree of (Iregorx- IX—and also h'gitima- 
tion per suhsc(jiicns nialrimoaiinn. Hut though it is one of thc 
jontrs juris Srotinr, canon law never was of itself aiithorital ivt' 
in Scotland. In the canons of her national ymovinc ial councils (at 
whose yc'arly mec'tings representative's at tended on behalf of tlu' 
king I shc' possessc'd a canon law of her ow'n, wliich was recognized 
by the parlianu'nl and the popes, and enforced in the courts of 
law. Much of it, no doulil, was borrowed from the' Corpus juris 
canoniri and (he English provincial canons But the [lortions so 
adopted derived their authority from the' Scotti.'-h Church. 'I'he 
gc'ucral canon law, unless wlu're it has bc'c'n acknowledged by act 
of parliament, or a dc'cision of (he courts, or sanetioru'd bv llu' 
c.'inons of a provincial council, is tinly receiced in Scotland 
according to equity and t'.xpediency. 

The United States. —The' “iholestanl Epi.scopal Church in the 
United State's” is the successor of the' .'Anglican eommunion in the' 
American colemies be-fore the Revolution 'This eommunion was 
subjeTl to “all (he laws e»f llu' Church of England applicable to its 
situation” (Murray Hoffman, A Treatise on the Laic of the Prot¬ 
estant Kpisropnl Churih, New* A'ork, 1850. p, 17). This body of 
l.iw the JVotestant Episcopal Church of the Cnited Stales look 
ove'r {op. (it. p. 41 et sc'C],; h'. A’inlon, A Manual Commoitary on 
the Cetieral Canon Laiv and the Constitnfitoi of the I’rotestant 
Episcopal Chinch, Ne'W A'ork, 1S70. {). 16 et scq.V Much, how- 
e'vc'r, of the' English ixest-Relormalion canonical legislation was 
not applicable to the United State's, owing to different circum- 
>.l.nues. In 178c), a ge-neral convention, eonsisting of clerical and 
lay deputies as well as of bishops, as^umed for itse'If and i)rovicle'ei 
for its successors suprc'me legislatlx’e power. 'The concurrence of 
both “orders.” cleric.d and la\', was required for the xalidity of anv 
vote. Aftc-r 1854 a lay ch'putx' to the convention was rec]uired 
to be a communic;m( {ih. p. loei. Upon tlu' American bi.shops 
mimbe'ring more than thre'c', tiie\' In'came a separate “House'” from 
lli(' "Coine'ution.” 'Llu' house' of bishops was given a right to 
propose' nu'asure's to the "house' of eie()ulie's,” and to ni^gativo 
ai'ts eef the house of deputies, provided the'v comidied with cer¬ 
tain feirms. Similar “constitutions” providing for representation 
of the laity w'crc adoptc'd by the different dioceses (Hoffman, 
op. cit. p. 184 et seq.). A great body of legislation was put forth 
by these bodies. 

South Africa. —.After 1870, at least, the “Church of the Prov¬ 
ince of South Africa” .secured autonomy wEilc yet remaining a 
p.irt of the Anglican communion. By its con.stitution of that year 
the English Church in South Africa adopted the laws and usages 
of the Church of England, as far as they were applicable to an un- 
cstablished church, accepted the three creeds, the Thirty-Nine 
Articles, the Book of Common Prayer, the deci.sions of the undis- 
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piJIed gt-nr-nil ('oiiiicils, I hr Aiilhorizrd Enfdish Version of the 
Scripl UR'S, aiul disclaimcti I hr rifdil of alJcrinj' any of those 
standards of faith and doctrinr, exrrpl in agrerment with such 
alterations .is might hr adoi)lrd hy a general synod of tht* Angli¬ 
can Communion. lJut in interpreting those standards of faith and 
doctrine, the Church of the Province of South Africa was not 
hound h\' decisions oilier than those of its own Church courts 
( vcr W'irgrnan, 77m Efii’Ji.sli Chun)! and Propir in South Ajrica). 

I-iiimiooTapiiv,--The lilrtatiire of the siihi(‘ct in all its hranelies is 
ven elahoi'ate, Tlie articles “Law (('hrislian), Western.” “Law 
(Cliri.slian ), least ern,” 1)> A. Portescui:, and “Law ((..■linstian), Anvli- 
cari,” h> J, iMaclean, in llasliiiKs, Km yt loput-dia of A’chc'/re and 
K.lhics, aive concise statements of inlorination with references lor liir- 
Ihei stu(h . J'or luller accounts, srr articles on ('anon Law in Her/.oe- 
Ilaiick, Ri'tdimrxklopudii' jnr I’roUstnntisdit' Jhcolod''; in the Cal ho- j 
!/( K.nc yrlopardia; and in N'acant-ManRenot, Diclionnuii r d'- Thhdovjr 
Callioliqio'. Among the classical authorities, ttie iollowmg may he 
mentioned' P. and J Bidlerini, Dc Aniiquis CoHcdionihus Cammtiin 
A'.n ; in Migne. Kalrulopja I.aliiiti, vol. ^l> (t(» (iralian) , Schulte. 
C,r\( hichlr dcr Qwilrn u. Lilrratur drs kanoni.u iirn Refills von (Irathm 
tus uuf dir (lr^nra.'arl (1S75). For intonn.ation as to the sources so : 
Schneider, Die Lchn von den Kirrlinircrhl\qurllrn (iSci-’t; A. van 
Hove, Comm ml art ion Lovan. in Cod. hois Can , vol. 1, tom. 1, Pro- 
/fH'rmrnn (Maline.s-Kome, 102S) ; Na/, Dirl. dr Droit Canoniqitr 
(I’ari.s, 10,15- )• 

CANONSBURG, a borough of Washington county, Prnn- 
SN'Ivania, C.S.A., 17 mi. S.W. of Pittsburgh; on Federal highway 
iO. and scrx'ed hy the Pennsylvania railroad. The population in 
tc),5o was 12.558, and it was 12,590 in upiO- R in a rich 
farming district, with co.al mines and gas wells near l»y. 'I’he 
horough has important manufactures (steel, tin plate, tin c.ins, 
pottery and noceltics) with an output in 1939 valued at $23,664,- 
761. 

'Pho town, w'hich dates from about 1773, was named after 
Colonel John Canon, a member of the Pennsylvania assembly, who 
[danned its construction. C'anonsburg is the site of the oldest 
‘^(liool building west of the Alleghenies, built in 1780. Jefferson 
college was founded there in 1794 and remained in Canonshurg 
until 1865. when it merged with Washington eollege at Washing¬ 
ton, Pa., 7 mi. S. of Canonshurg, to heeomc Washington and Jef¬ 
ferson college. 

CANOPUS or CANOBUS, ancient coast town of lower 
Egypt, 15 mi. E. of Alexandria, was the principal port in 
Egypt for Greek trade before the foundation of Alexandria. 
The Canopic ('westernmost) branch of the Nile, which en¬ 
tered the Mediterranean at the western end of the Bay of 
Aboukir, is entirely silted up, hut on the shore about 2 mi 
from Aboukir there are extensive traces of the city with its 
quays, etc. 

Excavation has disclosed granite monuments with the name 


of Raineses 11, but they nia>’ f)a\'e been bmughl al a l.'ili' jm riod 
for the adornment of the place. In the (;lh ye;ir (t) Plolcms' 
Encrgc'tes (2,9) n.c ) a gn'at assembly ol prii'^l.'> at Canopus 
passed an bonorilic degree, inter alia, confirring the title 
E(Vp7tr77?, “Itenef.K I or, " on the king. 'J'wo e.xampirs of thi.s 
decree ;ire known, inscribed in liierog]\’p)iii. demotic and tfreek. 
.\ temple of O.^iris was built b>' lAiergelc'-, but \'er\’ near to 
Canopus was an older sliriiicy a temple of ib raele.s menlioiied b\' 
llelocIolU'' as an as\lum for fugilix e .slave ^ The dei ree shows 
ih.'it J.l('railr‘s lure slancl.- lor Ammon. O.ii'is w.is wors!ii|)pe(| ;n 
Canopus under a j»e(ubar form, a \'ase with ,1 Imm.in he.iil .iikI 
was identilied with Canoiius the jjilot of Meiielan.s. who a.e .s.nii 
to ha\’e l)c‘en biirii'd there. 'Phe n.ime c.mopii li.is been applied. 
Ibroiigb an old nii.siinderH;mdmg, to the wises wiib bnni.iii and 
anim.'d lu-ads in which the internal organs were pl.ned 1)\ tin 
Eg>'ptians alter emb.dining, 

III the- Roman e|»oth the town was notorious for il- di-'-oliiie 
ness. In 1801 the lin.d Lnglisli vi('ti.»ry oc'ei llie l iemh in I’.rypi 
look place on the site of Canojrus. 

CANOPUS, tiu' stuemei brightest H.'it m the Aiv lUeiled in 
(he c'onstc'llatioii C.ariiia. It is in ,s. Dei. 53 ' and there lure iinis- 
ible from l.ttiludes above 37' .\ 

Canoiuj.s is a yellow siipeigianl of m.'U’iiitude .-n lu dr. 
tame- from the sun i.s aliout 130 light years bi iiig given 

with some iirKerlaintv. 

CANOPY, a hood or cover, supjiorted or su.pcniCiI .diove 
an object; a tester. The canopv over an altar wlin di-e onnei leil 
I from the wall and sujiported on columns, i.-. known .1 b.ild.icluiio 
(cy.V-), one- suspended from (lie teiling or luaukeud Ironi the 
I eastern wall is usually (ermc-d a tester. 

The- word also designates any iirojecting hood. mi Ii as tiial 
over c hoir stalls or niches; also, the embroideted li.inging-, sup¬ 
ported on j.)oles, carried over the offu i.il itie prieU m religious 
jirocessions. By extension, the projeiling arch oi g.ible monhliiigs 
over doors or windows are sometinu's known ;i (.mojiies c'ven 
when (he projection is slight. 

I)uring the Gothic jieriod eanojiies received I.ivi-ii dei oration, 
usually by means of small archiic'ctural teainie-, ‘-mli as luit- 
j tressc's, tracery, pinnacles, gables, c‘tc.. and ilie under side ire- 
! quently took the form of a miniature vauii 

I The canopies over thrones sometimes rev ived rit li .'udiitc’C- 
I tural treatment .such as that for the* Ihrom oi .N'.ipoleon in the 
I Luxembourg palace in Paris, where (arv.iiiiles ot great delicacy 
I arc used as supports. 

j A canopy porch, usually small, is one whose [irimary purpose 
is to furnish a hood over a door. In modern usage the term is 
synonymoLi.s with awning. 
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CANOSA DI PUGLIA, a lown of Apulia, Italy fanr. Caiin- 
.sium), in the province of liari, on the right hank of the Ofanto 
(unc. Aufidits), t;o5 ft. aljove sea-level, 15 mi. S W. of Marietta by 
rail. Pof). 2V.,163 (town): a.S,;?;; ((onimuneL The Nor¬ 

mans rebuilt it after the Saracens destroyed it in the 9th century. 
The former cathedral of S. Sahino (the bishopric passed in 181S 
to Andria), in the southiirn Romane.sijue .styl(‘, was consecrated in 
I rot; it has five low domes and eighteen ancient columns. The. 
ar( hiepiscopal throne and pulpit are al.so tine. .Sabinus. the patron 
saint of Canosa and of IJari, was bishop of C'anosa from 514 to 
Sb6, and erected a baptistery which is .still in existence (carefully 
destribed by Nachod in Rdmischr. Afillcilunf^r?!, if)ic;, it 6 .ter/ ). 
On the south side of thi' cathedral is the detached mausoleum of 
Doheinund, son of Robert Ouiscarcl, who died in 1111, constructed 
partly in Hyzanlim;, partly in the local style. It has fine bronze 
doors with long inscrijitions; the exterior is entirely faced with 
(ipoUhio (Oarystian) marble. A mediaeval castle crowns the hill 
on the side of whic h the city .stands. (.SV-e ('amisium.) 

CANOSSA, a ruined castky i,Hcjoft. above sea-level, in 
Emilia, Italy, i.mi. S.W. of Reggio Emilia, commanding a fine 
view of the Apennines. It, belonged to the countess Matilda of 
Tuscany (d. 1115) and is famous as the scene of the penance 
performial by the emperor Henry IV. before I’ojie (begory VII. 
in 1077, The castle was destroyi'd by the inhabitants of Reggio in 
l-’Sv 

Svr E. N. Uam[)aniiii, Ctuida Slorica di Canossa (Reggio, 191.';). 
CANOVA, ANTONIO (1757-iH- marquis of Lschia, 
Italian sculiilor, was born at Possagno, a little village near Treviso, 
on Nov. 7, i7‘;7, of a family of sionemason.s. He worked in hi.s 
grandfather’s shop until he was 1 j, when one of the Ealieri family 
in Venice noted his talent and sent him to study under Pernardo 
(geiKTally known as Torretio), and then under a nephew of 
'rorretlo’s at Venice. A( cording to tradition, the boy’s genius was 
discovered through a lion h(‘ had modelled in butter. In Venice he 
occupied a monk's ( ell, which served as workshop, and worked at 
sculptiire, laiigiiages and the study of anti(|uities. There he exe¬ 
cuted seccral groups, among them one of Daedalus and Icarus, and 
at he went wdth a jiension from thi' Venetian Senate, to Rome, 
where he found many patrons, among them Pcape Clement XIV. 
He ofiened a studio in the Via del Ihibuino, and there .spent two 
y(‘ars on a monument to the Pope in the church of the Holy 
Apostles, completed in 17S7. 'I'lien followed the cenotaph of 
(,'iemcnt XHl. in Si. Pel('r'.s. on which he was engaged for five 
years. In i7()S he visited Vienna and Berlin; in 1S02 he went to 
I’aris, to make studies for a statue of Napoleon, and he visited 
London in 1S15. lie received from the Pope the titles of marquis 
ul Isihia, and "iwcleit of the fme arts.” I’rom time to time he 
returned to his natise village in the- hills, and there he was buric-cl, 
in a temple designed l)y himself. He died in Venice on Oct. 13, 
1S22. 'Vhe most distinguished funeral honours were \>aicl to his 
remains, which were deposited in the temple at Pa.s.sagno. 

Amoiig ('anova’s more celebrated works, in addition to those 
mentioned abox'e, m.i>’ be mentioned “Amor and P.syche” (Louvre, 
Paris); “Perseus with the bead of Medusa” (X’.atican); “Napoh'on 
I ” (Brera Palate, Mil.m); the cenotaph of Alfieri (.Sanl.i Croc’cy 
Florence); “\emis,” modelled frt)m the princess Paulint' Borghe.sp 
(Villa Borghese, Rome ); “The Three Cl races" (Hermitage (Jnllery, 
Leningrad); and t^tliers. Canova’s work marks the reaction 
ttm-ards dassitistn from the schot>l of Bernini; it was ])laced by 
his contempor.'iries on a footing with the great works of antiquity 
tni which, in exti rnals, it was modelled. His reputation since that 
date has ck'clined, for a general appreciation of his work (.vee 
Scn.i’Tt'Kt f. 

lliBi,u>GKAenY --5 <t Ou.atrcmcTc dc (,)iiincy, Canox^a rt srs oui>raf:r.s 
(1KC4); .'\h/elmi. Operr sicllr di Antonio Canox'O (Naples. 1842); 
A. (L Meyer, Ciinovu (i8q 8) ; and .\ngelo Borzclli, La Relazione del 
Canova con Napoli . metnorie con documenti inedili (iqoi). 

CANOVAS DEL CASTILLO, ANTONIO (i828-^it^97\ 

Spanish .statesman and author, was born at M.alaga on P>b. 8, 
1828, He' studied law af the University of Madrid, earning his 
living meanwhile by literature and journalism. He entered the 
cortvs in IVS54, ami held various offices in Liberal cabinets be* 


tween i860 and j868 . After the abdication of King Amadeus 
and the proclamation of the federal republic Canovas advocated 
the return of the Bourbons, and it was he who drew up the mani¬ 
festo issued in 1874 by Alphonso XIL, then a cadet at Sandhurst. 
But he opposed the method of the pronunciamiento. On the 
proclamation of Aljihon.so as king he formed a ministry, and 
held office, with two brief interruptions, for six years. He had to 
reconstruct a Conservative party out of the least reactionary 
parties of the days of Queen Isabella and out of the more mod¬ 
erate elements of the revolution. With such followers he made 
the constitution of 1876 and ail the laws of the monarchy, putting 
a limited franchise in the place of universal suffrage, curtailing 
liberty of conscience, rights of association and of meeting, lil>- 
erty of the pre.ss, checking democracy, obliging the military to 
abstain frofn politics, conciliating the Carlists and Catholics by 
his advances to the Vatican, the Church and the religious orders, 
adopting a protectionist tariff policy, and courting abroad the 
frk'ndship of (iermany and Austria after contributing to the 
marriage of his king to an Austrian jirinccss. Canovas crowned 
his policy by countenancing the formation of a Liberal party 
under Sagasta, flanked by Marshal Serrano and other Liberal 
g(aK‘rals, which took office in i88r. Henceforth Sagasta and he 
alternated as prime ministers. He became prime minister for (he 
f(»urth time in March 1895 immediately after the outl)reak of 
the Cuban insurreetion, and prepared to send 200.000 men to the 
West Indies to carry out his policy of no surrender, no conc^'s- 
sions and no reforms. He was making up his mind for another 
effort to enulile Gen. Weyler to enforce the reforms that had been 
wrung from the Madrid government, more by American di])lo- 
macy than from a sense of the inevitable, w'hen the* bullet of an 
anarchist, in Aug. 1807, at the baths of Santa Agueda, cut short 
his career. Canovas was the author of numerous historical and 
other works, among which may he mentioned; Estudios Litrrarios 
(180H); Uistoria del dorninio austriaco ext Espaha (iSog); and 
Estudios del rcinado de Felipe IV. ( 1888-go). 

See Ca.sado Sanchez dc Castilla, Canovas, apxoitcs biograficos (1887). 

CANROBERT, FRANCOIS CERTAIN (iSog-iSgs), 

marshal of France, was born at St. Cere, Lot, on June 27, iSoc;, 
and educated at St. Cyr He rca'eived a commission as sub¬ 
lieutenant in 1S28, and in 1835 went to Algeria, serving with 
distinction in various campaigns against th(‘ Arabs. In 1S39 he 
was emialoyed in organizing a. battalion of the Foreign Legion for 
the Carlist Wars. In 1841 he was again serving in Africa, and 
later commanded the 3rd regiment, afterwards transferring to the 
Zouaves. For his campaigns against the Arabs and Knbyles he 
was promoted in 1S49 to the rank of gcmeral of brigade and re¬ 
ceived th(' comrnander.ship of tlu' Legion of Honour. Summoned 
to I’aris in 1850 he was made aide-de-camp to Louis Napoleon, 
and took par( in (he coup d'etat ol Dec'. 2, 1851. In the Crimean 
War he commanded a division at the Alma, whi^re he was twice 
wounded. He held a dormant commission entitling him to com¬ 
mand in case of St. Arnaud’s death, and he thus succeeded to the 
chief command of the French army a few days aftcT the battle. 
Disagreements with the English commander-in-chief and, in gen¬ 
eral, (he disappointments due to the prolongation of the siege of 
Sevastopol led to his ncsignatioii of ihc commLiml, but he did not 
return to France, prefc'ning tt) ser\e ns chief of his uld division 
almost up to the fall of .Sev.istoj)ol. .AftiT his return to France 
lie was sent on diplomatie missions to Denmark and Sweden, and 
made .1 marshal atid sena.or oi I’ratite, receix’ing the grand cross 
Legion of Htinour and honor.iry G.C' B. He commanded the III. 
.\rniy t'oqis in Lombardy in 1S59, distinguishing himself at Ma¬ 
genta and Solferino. In the Franco-German War he commanded 
the VI. Army Corps, which won the greatest distinction in the 
battle of Gravclottc. where Canrobert commanded on the St. 
Privat position. The VI. Corps was amongst tho.se shut up in Metz 
and included in the .surrender of that fortress. After the War Can- 
rol»Tt was appointed a member of the .superior council of war, 
and was also active in political life, being elected senator for Lot 
in 1876 and for Charente in 1S79 and again in 1885. He died in 
Paris on Jan. 2.S. 1895. 

See L. Bapst, Le Marichal Canrobert (1898-1904). 



CANT—CANl'AL 763 


CANT, ANDREW (i 5Q0?-]663), a leader of the Scottish 
Covenanters. About 1623 the people of Edinburgh called him to 
be their minister, but he was rejected by James I. Ten years 
later he was minister of Pitsligo in Aberdeenshire, a charge which 
he left in 1638 for that of Newbattle in Mid-Lolhian. In July of 
that year he went with other commissioner.s to Aberdeen in the 
vain attempt to induce the university and the presbytery of that 
city to subscribe to the National Covenant, and in the following 
NovcmlxT sat in the general assembly at Glasgow which abolished 
episcopacy in Scotland. In 1640 he was chaplain to the Scottish 
army and then settled as minister at Aberdeen. He resigned his 
charge in ;d6o. Though a staunch Covenanter, he was a zealous 
Royalist, and advocated the restoration of the monarchy in the 
time of the Commonwealth. His son Andrew was principal of 
Edinburgh universitv (1073-85). 

CANT. ( 1) A term us(;d in architecture where the corner of a 
Sfiuare is cut off, octagonally or otherwise (possibly from Lat. 
cantos, corner). Thus a bay window, the sides of which are not 
parallel, or at right angles to the spectator, is canted. (2) A word 
appearing in English in the lOlh century for the whining speech of 
beggars (Lat. cantarc, to sing); hence it is ap[)lied to thieves’ or 
gipsies’ jargon, to the peculiar language of any class or .sect, and 
particularly to the hvj)ocritical use of pious })hraseoIogv. 

CANTABILE (It,), a musical direction meaning “in a sing¬ 
ing styJi'” and employed in instrumental pieces to signify that the 
passage so marked is to he played in a song-like manner. 

CANTABRI, an ancient tribe which inhabited the in)rlli 
coast of Spain near Santander and Bilbao anil the mountains be- 
hind--a. district hence known as (’antahria. Savage and untame- 
ablc mountainetns, Ifiey long defied the Roman arms and made 
tliemseh’es a name for wild freedom. ((.'/• Horace, Odes, ii. (>. 2, 
Cantahrum indortum jnvjJ jerre nostra.) Tliev were first attacked 
by the Romans aliout 150 b.v. and were not subdued till Agrippa 
and Augustus had carried out a series of campaigns (ji^-io n.r.) 
which ended in their [lartial anniliilation. Thenieforw.ard their 
land was part of the jiroN’ince Ilispania Tarraconensis, with some 
measure of local self-government. 

CANTABRIAN MOUNTAINS, a mountain diain which 
extends 300 mi across northern Spain, from the Ih’ieiiees to the 
borders of Galicia, and near the coast of the Bay oj Biscay. East 
of the pass of Leitariegos they are nearly parallel to the coast 
tint to (he west they trend southward betweiai Leon and Galicia. 
I’heir wx-stern boundars' is marked by the valley oi the ri\’er 
Mifio, by the lower Sil and by the Cabrera. Some geographer^ re¬ 
gard the mountains of Galicia beyond the Mino as a j)art of the 
same sx'stcm; others eoniine the naiiu' to the eastern half of the 
highlands between Galiiia arul the J'N'renees, and call llie western 
half the Asturian mounlains. There are many local names tor the 
sijhsidiar>- ranges within (lie cliain, Intricate ramjtnatioiis char¬ 
acterize tile ihaiti, hut almost ever>’where. e.specially in the east, 
it is possible to distinguish two principal ranges, from whiih the 
lesser ridges radiate. One series of ranges closely follows the 
(oast; and sliort swiit streams How down it into the Bay of Bis¬ 
cay; (he other series is loftier and (here is a gradual descent to 
(he high plateaux of Leon and Castile, .Siweral large rivers, nota¬ 
bly the Ebro, rise here and ilow to the south or west. The breadth 
of the chain increases from about 60 mi. in the east 10 about n.s 
mi. in the west. Many peaks arc above O.ooo ft. high, the highest, 
IVha Vieja (8,743 ft.), I’rieta (8.304 ft.) and E.spinguctc (7.(188 
ft.), and an unnamed sunimil in (he Penas de Euroua (8,045 f*-b 
ail being in (he central ridges, while fartlwr we.st are the peaks 
of Manipodre (6,837 ft.), China (7.552 ft.), Ruliia (6.331 ft.) 
and Cuiha (6,575 ft )- ^ conspiciiou.^ feature of the whole region 
is the number of its i.solated jilateaux ( paranimis). From the pas- 
of Leitariegos the Sierra di* Ji.stredo and Montanas de Leon curve 
towards the cast and southwe.st while the Sierra de Picos. Sierra 
del Caurel and other ranges curve towxird.s the west and south¬ 
east. and the two arms enclose El Vierzo, an old lake ba.sin now 
an alluvial jJain drained by the upper Sil. The Cantabrians are 
rich in coal and iron; an account of their geological structure is 
given under Spain. They arc crossed at naany points by good 
roads and in their eastern and central jrarts by several railways. 


CANTACUZINO or CANTACUZENE, the name of a 
family which traces its origin to the Byzantine emperors and 
writers of the same name (.vt'«f under John \g, Cantacuzene). 
The founder of the family, Andronik, migrated to Rumania in 
1633, and from his two sons Constantine and Gheorge sprang the 
tw'o principal lines which afterwards branched into numerous fam¬ 
ilies of nobles and high dignitaries. 

(i) Shf-Rban Cantacuzino (1640-1688), appointed hospodar 
of Walachia in 167Q, served under the Turks in the siege of Vienna, 
and after their di'feat is said to have planned a march on Con¬ 
stantinople to drive the I'urks out of Europe. In (he midst of his 
preparations he died suddenly, iioisonccl, it is said, by the boyars 
who were afraid of his va.st plans. He introduced the maize plant 
into Rumania; maize is now' one of the staple food.s of the coun¬ 
try. He founded the first Rumanian school in Bucharest; and 
under hi.s auspices the famous Rumanian Bible a])pcared in 
Bucharest in 16SS. Through his inlluence also the Rumanian was 
sulistituted tor (he Slavonic language in the liturgy. (.G Sti;f\n 
CA. vTAf'rzrNo, son of Constantine, w-as prince of Walachia. 1714- 
1716. (3) Demetrius CA.vTAcnziNO, w'as jirincc of j\To!davi:i, 
1674-1676. 

Descendants of Demetrius and Sherban emigrated to Russia, 
and held high po.sitions (here as governors of Bes.saral)ia and in 
other responsible posts. (4) Of the Moldavian (’antacu/.inos, 
Theodore i.s w'cll known as a chronicler of his times (c. i7.t()). 
(5 ) Gheorge Cam acl zjno ( i 83 7- j (;]3 ), son of Gkegoiu ( 1800- 
1840), was appointed in 1S70 minister of jiublir inslriiclion in 
Rumania; in 1880, president of the chamber; in iSu;. tiresidint 
of the senate; from iSpc) he wa.s head of (he Conser\’ati\T jiarty, 
and from 1905 to 1007 prime minister (see also Rumania: 
Ilisforv I. 

CANTAGALO, an inland town of lln' .Spitr of Rio dr 
Janeiro. Brazil, about loo mi. by rail N E. of the port of Rio de 
Janeiro, with whiih it is connected by the Cantagalo railway 
'I'he population of the municipality was (11)40') 28,781), of whom 
le.s.s than one-fourth li\e in (he (own. Cantagalo is siMialcd in ihr 
fertile Paraiha valley and i;- (he loiumer'i.il (oiilia' .3 a liGi 
coffee-producing di.strict. 'I’liere are e.xiiaiuted gou) plaor i/;iiir> 
in its viiinity, hut they wen- not riih enough to (ausr an\ 1 oii- 
siderahle development in mining, (.'ofii-e jirodudlon i.s the ])rin- 
cipal industry, but sugar-cane is grown to a lirniled extent, and 
some attention is given to the raising of e.'ittle and .swine 'I'lie 
district is an excellent fruit region. 

CANTAL, a del •artment of central I'rani'e. f(»rnie(i trom 
Haul e-Auvergne, the soutiiern portion of the old proiiim- of 
Auvergne. It is bounded north by the department of Pn\-(le- 
Dome, east by llaule-Loire, south-east Iw Lozi re, south tm A'.tw- 
ron and Lozere, and west by Correze and Lot. Area, .m ; 1 m] nil 
Po|). 611)36) i<(0,8,S.S. ]( extemls easfiv.'irds into (hr liri,! nl f[it‘ 
Plateau Central and lon-isls Jaigel)' ol ir)'.talhnr .si hi.-i - g .mm-.s 
and relent vohanii roi hs. The Monts du Cantal. a Nnh anic 
group, ociupv its lenti.'il region, and are lonlinued tow.od- die 
north and east l>y spurs of lower altitude 'I'lie I’loiub du Cantal 
attains a hihglil of 6,096 ft,; and its neighliours, tin- l'u\ Mary 
and (he Pu}' Cliavaroi.he, attain a height of $.S(e] ami • tt. 
respectixcly. Immediately to the ea.st of (his (enird nn ■ ins 
the fertile plateau of Planeze, whiili merges into tin M u ’s di; 
la Margeride on the eastern border. The valley of tlir Tiiisere 
skirts the Planeze on the soutli and dixides it from tin- Monts 
d'.Xiilirai , at the foot of which lies Chaudesaigiir-, noini loi- iis 
thermal springs. Northwards (he Monts du C'ania! are 1 nmn iied 
with the Monts Dorc by (he volcanic range of ('(/aiiier and the’ 
[iJaleaux of Artense. 'The central ridge notched lo' .^irrp narrow 
v.illeys, is the principal watershed. The ihiel ri\er> are the 
.Magnori, a tributary of the Allier; the C’ele and d ru\ere, Irihu- 
(aries of the Lot; and the Cere and Khue tnhuiaries of the 
Dordogne. 

The cold, damp climate of the plateaux restrii u tin* cultivation 
of wheat, hut rye and buckwheat are grown in (on’-iderable quan- 
tiiies. Cattle are reared, e.six-cially around Salirs and in the 
Monts d’Aubrar, and butter and Roquefort cheese are made. 
Large flocks of sheep pasture in the Monts d’Aubrac, and else- 
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whore in Ihc doparlmenl Koats also are koi)L. The principal 
arficlos of food are rye, buckwheat and chestnuts. Thi.s poor fare 
ha.s seriuu.sly affected the physique of the people and many mijjratc 
to Paris and other parts of Prance. The internal re.sources of the 
department are con.siderable; but the difficulty of land-tran.sport 
prevents their bein^,' sulTiciently develoi^ed. Game and fish are 
jilentiiul. (.'antal produces aromatic and medicinal plants; and 
its mineral produc ts include coal, antimony and lime. The depart¬ 
ment has no prominent manufactures. Live-stock, cheese, butter 
and coal are the prin(i[)al exports; coal, wine, cereals, Hour and 
eartlienware are irnjiorted. 'I he department is served by the 
Orlean.s and Southern raihvay.s. 

Jt is divided into three arrondissements—Aurillac, Mauriac and 
St. Flour-—23 cantons and 267 communes. It belongs to the region 
of the Xlll. Army Corps and to the academie (educational 
division I ol C'iermont-Ferrand. Its bishojiric is at St. Flour and 
d( pi-nds on the an libi.shopric of Hourges. Its court of appeal is 
at. Riom. 'I'hc ( .ipi'. ii is Aurillac {(/.v.), 

CANTALOUP: or Ml SK mi: LON. 

CANTARINI, SIMONE (1612-1648), called Simonk da 
ITsakUi painter and el (her. was liorn at Oropezza near ]‘esaro in 
1612. He was a disciple of (iuido Reni and a fellow-student of 
Uomeniihino and Albano. IJis pictunts, though masterly and 
spirited, aie deficient in originality, and some of bis works have 
been mistaken for examples of Guido Reni. Among his jirincipal 
paintings are “St. Anthony,’' at Cagli; the “Magdalene,” at 
Fe.saro; the “Transfiguration,” in the Brera gallery, Milan; the 
“Portrait of Guido,” in the Bologna gallery; and “St. Romuald,” 
in the Casa Paulucci. His most celebrated etching is “Jujater, 
Nejilune and I’luto honouring the arms of Cardinal Borghese.” 
He ilied at \’eron:i in 1 04.S. 

CANTATA (Italian for a song or story set to music), a vocal 
composition ataompanied by instruments and generally contain¬ 
ing more than one movement. In tht' i()th century, when all 
serious music was vocal, the term had no reason to exist, but 
with the rise of instrumental music in the 17th century cantatas 
began to exist under that name as soon as the instrumental art 
w.is delinile enough to bi' emliodied in sonatas. From the middle 
of thi' i7lh till late in the iSth century a favourite form of Italian 
ihandier music was the i.intata for one or two solo voices, with 
ac(ompaniment of hariisii hord aiul pcrha));> a few' othiT solo 
instruments. It consisted at first of a declamatory narrative or 
scene in reiitalive. held togdher by a primitive aria ri'pealed at 
intercals. Fine' e.xamples may b(‘ found in the church inu.sic of 
Caris.dini; and the Fiiglish vocal solos of Purcell (such as “Mad 
Tom" aiu! “Mad Bess") show the utmost that can be made of 
this arcliaii form. W'illi the rise of the da capo aria the (antata 
became .1 group of two or three arias joined by recitative, flandel's 
numerous Italian duels and trios are examiiles on a rather large 
scale. His Latin motel Sih lc W nti, for soprano solo, shows the 
use of this form in church music. 

'The Italian solo cantata soon became indistinguishable fiwm a 
scene in an opera. In the same way the ihurdi cantata, solo or 
choral, is indictingui.-di.ilile from a small oratorio. This is (“()u.ally 
e\ident in the .’oo de.irili cantatas of B.ich or in the Chandos 
anthem.s of H.indel. M.inx’ of B.nh's huger cantatas are actu.dly 
called oratorios; and the Christmas Oratorio is a lolleelion of 
church utata ided fo pe 

different da\'s, though together forming as complete an ar'.i.-lic 
whole as any classiial oratorio 

Bach’s church cantatas formed part of a church service, well- 
organized for a coherent musical scheme. Many of Bach's grealc'st 
cantatas begin with an elaborate chorus followaal by a couple of 
arias and recitatives, and end with a plain chorale. Such a scheme 
is pointless in the concert-room, but it is inagnifu cntly approiiriate 
to the Lutheran Church service, d'he text was based upon the 
gospel or lessons for the day; unless the cantata was short, the 
semmon probably took place after the first chorus or one of the 
aria.s, and the congregation joined in the finale chorale. Thus the 
unity of the .service was the unity of the music; and. in the cases 
where all the movements of the cantata were founded on one 
and the same chorale tune, lliis unity has never been e(]ualled. 


except by those i6th century masses and motets which arc founded 
upon the Gregorian tones of the festival for which they are written. 
In modern times the term cantata is applied almost exclusively 
to choral, as distinguished from solo vocal music. It is also used 
as equivalent to “secular oratorio.” 

It is possible to recognize as a distinct artistic type that kind 
of early loLh century cantata in which the chorus is (he vehicle 
for music more lyric and song-like than the oratorio style, though 
at the same time not excluding the possibility of a brilliant climax 
in the shayie of a light order of fugue. Beethoven’s Glorrcichc 
Augcnblick is a brilliant “p<5l-boiler" in this style; Weber’s Jiihcl 
Cantata is a typical .specimen, and Mendelssohn’s Walpurc^isnacht 
is the locus classicus. Mendelssohn’s “symphony cantata,” the 
Lobftcsanft (Hymn of Praise), is a hybrid work, partly in the ora¬ 
torio style. It is preceded by three symphonic movements, a 
dex'irc av'owedly suggested by Beethoven’s ninth symyihony; but 
the analogy is not accurate, as Beethoven’s work is a symphony 
of which the fourth movement is a choral finale of essentially 
single design, whereas Mendelssohn’s “symphony cantata" is a 
cantata with a trijdc symphonic yirelude. 

The full lyric possibilities of a string of choral songs were 
realized at last by Brahms in his Rinaldo, set to a text which 
Goethe wrote at the same time as he wrote that of the U’alpiir- 
vjsnacht. The point of Brahms’s only experiment in this venre 
bi‘e 2d b> vh( x]x .xl olu 

to he on more elaborate lines. But it represents a definite art 
lorm. The remaining types of cantata (Ix'gimiing with Bcet- 
hoxen’s Mforrsstillo, and including most of Brahms's ;iiul many 
no!,able langli^h small (horal work.s ) are merely so many different 
wax-, of .setting to xhoral music a poem which is Just too long to 
he coniini.sed in one movement. (D. F. T.) 

CANTEEN, (]) a receptacle issued the soldier lor carrung 
his individu.il supply of drinking xx.iter; (:) a chest containing 
tli(‘ l.iblexvare of a (ornmi.'-sioned officer on mUivi' si rx iee; ( 3) a 
soldier’s i kib room or reeri'alion hall where reading matter, cards, 
xvriting faiilities, etc., are normallx' axailable and light ladresh- 
menls may be inirchased; ('4) a .sales centri' wh(‘re officers and 
men may buy certain foodstulls, items of personal equipment and 
xarious oddments dear to the military lieart. 

The c.inleen as a water container dates from rcmote.st anli(|uil> , 
li.axang first been fashioned from tiu' skins of animals, latm' of 
wo(»d, then |»exvtcr or tin, and more recently of .aluminium Hold¬ 
ing an .average of a quart, its contents are sometimes i>arllx' insu- 
l.iUal against heat or (old by jaxketing its surfata' in a removable 
coxer of some relatively non-eonducting maleriah The second 
delinilion (chest of tablexvanA ai>])ears to ])e limited to the British 
ervice. 

Definition three (club room or recreation hall) applies jaarticu- 
hirlx’ within the French military ('slabli.shment, but is not un- 
knoxvn elsexvliere, as witness the Red Gross and other similar “ean- 
leens" maintained for the benelit of tin* American and British 
fortes during the World War of Kjiq-iS. 

The fourth definition (sales centre) is of long standing in both 
British and American serxices. tlumgh in th(‘ latter it has been 
t)ffki.dlx- supplanted, since short Ix' after H)Oo, !)>• I lie term “Post 
Ifxch.ingc.” This est.'iblishmenl fulfils an intere.sling and ustd'ul 
funciie.n in tlu‘ daily life of all iierm.menl milit.'rx' posts of the 
I'niled Slates .Vrinx- Presided oxt'r hx- the Post Ivxcliange Coun- 
til t»f wliieli the Post (d-minander is ex-offu io thairman and (he 
senior otficers of all t)rgai’i/at ion- tlu're st.U ioned, xoiing members, 

of a Post Fxch inge 

OUitt r apptiintetl by the Gtanmamlant. In small posts he scrx'cs in 
il'.e dual capacity of general manager and {uirchasing agt'Ut; in the 
1. rger a separate purchasing officer is designated. The shelves 
of the exchange are stocked xvith foodstuffs, soft drinks, articles 
of clothing—and the usual run of items to be found in a store 
catering to masculine needs. The wares offered are commonly se- 
I cured in oj)cn market, though in rare instances excess stocks of 
emnmodities on hand in Quartermaster xvarehouses may be re¬ 
leased for sale through post exchange channels. 

Profits are allocated to the different military organizations com¬ 
prising the personnel of the post, in the ratio of shares in the 
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post exchange held by these—which arc commonly proportionate 
to the total strength of each. Such profits pass into the company 
funds of the several commands participating, thence to be distrib¬ 
uted as dividends to the individual soldier in the form of extra 
tidbits added to his regular ration, or recreational equipment to 
be used by his unit during hours of relaxation. In certain in¬ 
stances a portion of the gains may be appropriated directly for 
the purchase of such recreational material (magazines, athletic 
supplies, etc.) as may be enjo>’ed jointly by the entire personnel 
of the post. But in event of a deficit, each command must help to 
make this good—again in shares proportionate to the interest held 
by each in the stock of the jjost exchange. These interests pa.ss in 
due and regular form from units ordered eksewhere to those reliev¬ 
ing them at the particular posts involved. (C. Go.) 

CANTEMIR, the name of a celebrated family of Tatar ori¬ 
gin which came from the Crimea in the 17th century and settled 
in Moldavia. 

Co.wsTAKTTNi; C.ANTi ATTR became a prince of Moldax'ia, 1685- 
He was sm ceeded on the throne by his son Antioch, who 
ruled twice, 1696-1700 and 1705-1707. 

llis youngest lirother, Demetrius or Demeter Caxtemir (b. 
October 26, 1675), was made prince of Moldavia in 1710; he 
ruled onh' ou(‘ year, 1710-1711, when he joined Peter lhi‘ Great 
in his cam]).aign against the 'I'urks and placed Moldavia under 
Russian suzerainty. Beaten by the I'urks, Cant emir emigrated 
to Russia, where he and his family finally settled. He died at 
Kharkov in 1725. He was one of the greatest lingui.sts of his 
time, si'x'aking and writing eleven languages. The best known of 
his works is his History of the Cnnvth aud Decay of the Ottoman 
Empire. He also wrote a history of oriental music (no longer 
t'xtant) the first critical history of Moldo-Wallachia; the first 
geographical, ethnographical and economic description of Mol¬ 
davia, Descriptio Moldaviae , undc-r the name of Ilistoria Iliero- 
^lyphiea, to which he furnished a kc'v, and in which the princijial 
persons are rejiresentcal by animals; also the history of the two 
ruling houses of Br,ancc)\’an and Cantac uzino; and a philosojahic al 
treatise on the old theme of the disputation between soul and 
body, written in Greek and Rumanian under the title Divaniil 
LiDiiii. 

His son, Antioch Cantemik (170S-1744), became in 1751 
Russian mini.ster in Grc-at Britain, and in 1756 minister pleni¬ 
potentiary in Paris. He brought to London the Latin MS. whence, 
the Engli.sh translation of his fathers history of the Turkish em¬ 
pire was made by N. Tindal (London, 1 756)). to which he* added an 
exhausti\’e biography and bibliography of the author (pp. 455- 
460). He was a Russian ])C)c‘t and almost the first author of 
satires in modern Russian literature. 

Bull lOGR.M’iTV.— Opcrrle Prineipclui D. Canirmir, ed. Academia 
Roniana (1S72 foil.) ; A. Philippidc, luirodiiccrc in istoria limbri si 
lilrrat. roinanc (Iasi, 18SS), pp. 102-202; (). G. Lecca, Familiilr 
lun'rcai romanc (Bukarest. 1808), pp. 144-148; M. Ga.sler, Chrr.\lom. 
romuna, i. 322, 350 (in CN'rillic). 

CANTERBURY, CHARLES MANNERS-SUTTON, 

1st Viscount (17S0-1S45), spieaker of the House of Commons, 
was the elder son of Charles Manne-rs-Sutton (c/.i'), afterwards 
archbishop of Canterbury, and was born on Jan. 2C), i 7S0. Kdu- 
cated at Eton and Trinity college, Cambridge, he was returned 
(1806) to parliament in the Tory interest as mernher for Scar¬ 
borough, and in iSocj became judge-advocatc-gcneral in the min¬ 
istry of Spencer Perceval. In June 1817 he was elected speaker in 
succession to Charles Abbot, created Baron Colchester, refusing to 
exchange this ofiicc* in 18:7 for that of home secretary. In 1853 
he was elected speaker for the seventh time. Some feeling had 
been shown against him on this occasion owing (o his Tory jiro- 
clivities, and the Whigs frequently complained that outside the 
House he was a decided partisan. When a new parliament met 
in Feb. 1S35 a sharp contest ensued for the speakership, and 
Manners-Sutton w'as defc-ated by James Abercromby, afterwards 
Lord Dunfermline. In March 1835 he wms raised to the peerage. 
He died in London on July 21, 1S45. 

CANTERBURY, a city and county borough ;ind the metrop¬ 
olis of an archdiocc'se of the Church of England, in the C.cntc-r- 


bury parliamentary division of Kent, England, 62 mi. E.S.E. of 
London by (he S.R. Pop. (1938) 25.950. Area 7.35 Mpini. li lie.-, 
on the river Stour, which here debouches from a beautiful narrow 
valley of the North Downs, the elevations of which command line 
views of the city from the west and south, while the* river pre .sc'iu- 
Jy enters upon the Hat belt of land which separates the elewitccl 
Isle of Thanet from the rest of Kent. This belt represents the e.\- 
istcncc, in early historic time.s, of a sea-strait, and Forclwich, little 
more than 2 mi. N.E. of Canterbury, was once acc c-ssihle for ship¬ 
ping. Along the North Downs ran the [irehisloric track v.hic.h wa.s 
to become the Pilgrims’ Way, ending at the focus which marked 
the site of Canttuhury. Hither came routes from the numerous 
ports clustering round the south-eastern angle of Great Britain, 
and here continental inllucnces found a common expression. The 
various forms of artistic inspiration seen in the numerous ecch'si- 
astical buildings are only one aspect of tlie rich culture iiroduced 
by the intermingling of thoughts at this famous entry. In ch'tail 
(his ancient human site is seen to he related also to a ford ovc*r the* 
rivc-r Stour where navigation received a check and where the east- 
wa^st ridgewTiy along the.open chalk had to face the crossing of a 
marshy valley. The Romans utiiizi'd the* Canterbury lord, and 
the Romano-Briti.sh Durovernnm was a nourishing (own on the 
road from the Kentish jiorls to London. The cil>-, known by the* 
Saxons as Cantivarahiirh, the town of the men of Kent, bc’came 
the nu'tropolis of the kingdom of AelhclbcNt, the fourth Sa.xon 
king of Kent. It was here that Augustine* and his fellow-mission- 
aries came from Rome, and their settlement in the caiiital in 507 
originated its iiosilion, m;iinlainc*d c*ver since, as the mc'iroitolis 
of the Church in England. Aothelbcrt, whose quc*en. Bertha, was 
already a Christian, gave* the* missionaries a church whose me i Ideal 
founder was King Lucius. Augustine was a Benedictiuc* and es¬ 
tablished the monastery of that order attachi'd to the callicdiMl; 
this foundation wa.s set uiion a linn basis after the Norman Coii- 
(juest by Archbislioi) Lanlranc, who placed its charge (as distinct 
from that of the diocese) in the* hands of a prior. At the time of 
the Dorne.sday survey Canterbury formed p;irl of the ro'cil 
demesne. In the* 13th and 14th centuries, two b.iilifts pre-ided 
over the liurghmote, assisted by a largc-r and smallcT council 
Henry IP, b>' an undated charter, conlirmc'ci formc-r jirivileges In 
125(1 Henry HI. grantee! the cite- to the citizens at an aiinu.d tee 
farm of i()0, am] the right ol elc'cting their bailiffs. .Additional 
libc'flies were granted bs' later soverc'igns, ;mcl llc‘iir>’ \ 1. iiinir- 
poraled Canterbury, wlihh he callc-cl ‘'one* of our mo-l ancient 
cities,” under the style of the mayor and c oinnu)iialt>'. ilie nnieor 
to be elected by the burgesses. James I coniinncd the c* ju-ic ilegt s 
in 1607, giving the burgesses tiu* right to be i,illc*d a bod\ cni- 
porate and to elt'cl twelve aldermen and a Lonmioii council oi 
twenty-four. Canterbury was iirst repic-seijtecl m parinini'iii jii 
1283, and it returned two members until 18.85, wlu u the nuiiilnr 
was reduced to one*. It was dislranc hised in UjiS. .A J.iir was 
granted by Henry \’l to tlie iitiz(*ns to ba* laid in the* cite or uil)- 
urbs on the .ph of Angus; and the two clays lollowing; othei t.iirs 
were in (lie hands of the monasteries; the corn ;cncl catiC ^:arl-:(T^. 
and a gc*r.eral market liave bec*n held b\' jiresc riptlou from Hum 
immemorial. Canterbury was a great centre' cU silk-woaeim.' m the 
J7lh cc*ntury, large numbers of Walloons, drieeii by pcuecutimi to 
England, having settled there in the reign ot Elizabc ih. In 10;() 
Charles H granlc*d a charier of incoriicmation to the W.illiHcn con¬ 
gregation under style of the ma.ster, wardc-ns and fellow liip) ot 
weavers in the city of Canterburc'. Tin* niarkel for the eile cd 
corn and liops was regulated bv a loc,d act in iSoi. 

THE CATHEDRAL 

History of the Building.—'rhe* old city surround.-, the pre¬ 
cincts of the cathedral. The Roniano-Hritish church of li.isilica 
form, occupied by St. Augustine, was largely rebuilt b\' .\rc hlh.diop 
Odo, c. 950; aftc*r other hazards it was de.stroyed by lire in 10(17. 
Archliishop Lanfranc, taking up his oflic e in 1070, un lerlook the 
building of an entirely new church, but under Aii'clrn (e. 1100) 
TTior Ernulf rebuilt the eastern part, and his ouce.-.-or ('onraci 
carried on the work. A fire destroyed much of this jiart of the 
building in 1174, and from tliat year the archilcit, William of 
Sens, look up the w'ork of rebuilding until 117.8, when another 
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William, commonly distinguished as the Englishman, carried on 
the work and completed it in 1184. In 1376 Archbishop Sudbury 
entered upon the construction of a new nave, and I^rior Chillcnden 
continued this under Archbishop Courtenay. The building of the 
central tower was undertaken c. I4g5 by Prior Goldstone. 

Exterior. —This Perpendicular tower is the most notable fea¬ 
ture of the exterior. It rises in tw-o storeys to a height of 235 ft. 
from the ground, and is known variously as Bell Harr>' tower or 
as the Angel steeple from the gilded figure of an angel which 
formerly adorned the summit. The Perpendicular nave is flanked 
at the wi'st front by towers, whose massive buttresses, rising in 
tiers, enhance by contrast the beautiful effect of the straight lines 
of Bell Harry tower. The south-western tower is an original Per¬ 
pendicular structure liy Prior Goldstone, while the north-western 
was co[)ie(l from it in 1834-40, rcf)lacing a Norman tower which 
had carried a .spire until 1705 anrl had become un.safe. The south¬ 
east transept exhil)its Norman work; the projecting chapel ea.st 
of this is known as Anselm’s tower. Jt contains a Decorated win¬ 
dow (1336), a style not common in the cathedral. The cathedral 
terminates eastward in a graceful a[)sidal form, with the final addi¬ 
tion of the cir( ular eastern (hapel built liy William the English¬ 
man, and known a,.s the Corona or Becket’s Crown. St. Andn'w'.s 
tower or rhapcl on the north side, corresponding to An.scim’s on j 
the south, is th(' work of l‘>nulf. I’rom this point westward ! 
the various monastic buildings adjoin the cntheilral on the 
north side, 

Interior. —An unusual feature of the interior is its separation 
into two jiarts which represent the two main jieriod.s of building. 
In most English ('athedrals the choir is separated from the nave 
by a s( re(‘n; at Canterlmry the separation is furthci marked by a 
broad flight of steps leading up to the screen, the choir floor (but 
not its roof) being much higher than tliat of the nave. Cliillenden, 
in rebuilding lh«' naM‘, retained only the low('r parts of some of 
the earh' Norman walls of Lanframc and the piers of the central 
tower I'lnhes. These piers were encasi'd or altere(l on Perpen¬ 
dicular lines. In the choir, the late i Jth-century work of the two 
Williams, the notable featiin'S are its great length, (he fine orna¬ 
mentation' and the u.se of arche.s both round and pointed, a re- 
riaika!)l(‘ illustration of (lie transition befweim the Norman and 
Early English stylijs; the {.irolific use of dark marble in the shafts 
and mouldings strongly contrasting with the prevailing light stoiu*; 
and, finally, the graceful incurve of (he main arcades and walls 
at the eastern end of the choir where it joins (he chapel of (he 
Trinity. From the altar eastward (he floor of the church is raise<] 
again above that of the choir. The. choir screen was built by Ihior 
de Estria, c. 1300. 'There are several tombs of archbisho\»s in the 
choir. The south-east (ransi'pt serves as the chapel of the King’s 
school and exhibits the work of William of Sens in alteration of 
that of Ermilf. 

Bcckct’s Shrine. Pilgrimages.—Behind the altar is Trinity 
Chapel, in the centre of which stood (he celebrated shrine of St. 
Thorjias of Canterbury. 'The priory owed its chief fame to the 
murder of Archbishop Becket (1170) in the church, his canoniza¬ 
tion as St. 'Phoma.s of Canterbury, and (he pilgrimages of the 
Christian world to hi.s shrine. IMiracles were almost immediately 
said to be worki'd at his grave in the crypt and at the well in which 
his garments had been w.ished; and from the time when Henry 
IT. (lid his penance for (he murder in (he church, and the battle 
of Alnwick was gained o\’er (he Scots a few days afterw.irds—it 
was sup[>('»sed as a re.sult—the f.ame of the mart\'r's power and (he 
poiiLilarity of his worship became established in England. On the 
rebuilding of the cathedral after the lire in 1174. a magniricent 
shrine Avas (Tected for him in Trinity Chapel, which was built for 
the [Uirpose, and became thronged for three cemturies liy pilgrims 
and worshippers of all classes Henceforw.ard the interests of (he 
city became bound up in those of the cathcdnil, and were sbowm 
in the large number of hostels for the accommodation of pilgrims, 
and of shops; for trade has ever been associated with pilgrimages. 
The poet Chaucer, writing in the i4lh century, gives an admirable 
picture of the pilgrimages, w'ith the manners of a party of pilgrims, 
leisurely enjoying the journey and telling stories on the road. The 
English language preserved two words originating in these cus¬ 


toms—“a canterbury,” or a “canterbury tale,” a phrase used for 
a fiction, and a “canter,” short, for a “canterbury gallop,” an allu¬ 
sion to the easy pace at which these pilgrimages were performed 
The shrine with its va.st collected wealth was de.stroyed, and every 
reminiscence connected with it as far as possible effaced, by King 
Henry VIII.’s commissioners in 1538. But some of the beautiful 
old window’s of stained glass, illustrating the miracles wrought in 
connection with the saint, are preserved. 

Close to the site of the shrine is the fine tomb of Edward the 
Black Prince, with a remarkable portrait effigy, and above it his 
helmet and shield. In this chapel is the tomb of Henry IV. The 
Corona, at the extreme east of the church, contains the marble 
chair in which the archbi.shops are enthroned. Though called St. 
Augustine’s, it dates probably from c. 1200. The western part of 
(he crypt, beneath the choir, i.s the w’ork of Ernulf. and perhaps 
incorporates some of Lanfranc’s work. The cha{)el of St. John or 
St. Gabriel, beneath Anselm's tower, is still used for service, in 
which the French language is used; it was dev’oted to this purpose 
in 1561, on behalf of P’rench Protestant refugees, who w'ere also 
{H'rniitted to carry on th(,ir trade as weavers in the crypt. The 
ea.stcrn and loftier part of the crypt, with its apsidal termination, 
is the work of William (he Englishman. Here for some time lay 
the body of Becket. and here the cclcbrati'd penance of Henry H. 
W'as performed. 

Monastic Buildings.—The ornate Christchurch gateway, built 
by Prior Goldstone in 1517, gives entrance to the monastic build¬ 
ings at the .south-west. Their remain.s include the Norman ruin.s 
of the infirmary, the fine two-storeyed treasury and the lavatory 
tower, Norman in the l(wer part and f’criiendicular in (he uiiper. 
'The cloisters, containing some rich Norman w'ork, were very 
largely rebuilt by Prior Chillcnden. The upper part of the chapter¬ 
house is also his work, but the lower i.s by I’rior d(‘ E; 4 ria. The 
library is modern. 'The .site of the New Hall of the mon;ist(!ry is 
covered by modern buildings of King’s school, but the Norman 
entry-stair is preserved—a magnificent example of the style, with 
highly ornate arcading. 

The principal dimensions of (he cathedral are: length (outside) 
522 ft., nave 178 ft., choir 180 ft. The nave i.s 71 ft. in breadth and 
80 ft in height. 

Province and Diocese.—'I'he archbishop of Cantc.ubury is pri¬ 
mate of all England; the ecclesiastical province of Canterbury 
covers Ivngland s(3Uth of Cheshire and Yorkshire; and the diocese 
covers a great part of Kent with a small jiart of Sussex. 

The following is a li.sl of archbi.shops of Canterbury: 

\. Augusline, 5()7 to (>04. miegc.s, los' to 1032. 

e. I .ail rent ins, (>0.4 to()io Sligand, io;^2 In 1070 

I 3. MelUlus, ()i() to (>2.4. Lanfraiv. , loyo to 

4. Uislus, (124 to O27. .\ns('lm, 1003 to iioq, 

5. HoiKMius, O27 1065 5. kaljih cTJvsciirrs, 1114 to j 122. 

(). Deu.silcclit, 655 to 664. William de t orlieil, 1125 to 

7. 'rhcodorilS, 668 to ()<)0. 

<S. Bcorlituaald, 6(45 to 731. Theobald, 1130 to jt6i. 

y. 'Talwiiie, 731 to 734. dhornas Becket, 11(12 to 1 170. 

10. Nothhelm, 735 to 7 5(). Ricliard tof Dover), 117.4 to 

11. Cuthfic-orht, 7.40 to yOo. 1184. 

12. Brcguwinc, 761 to 764. Baldwin, 1185 to iioo. 

13. J.'unheorlit, 7('5 to 7(12. ilubert Walter, 11(43 1205. 

14. .Votliellieard, 705 to 805. Steplien i.aiigtoii, 1207 to 

15. W ullred, 803 to 832. I.’28 

If'. I'enlogikl, 83.!. Riihard le (Irani (of W’othar- 

17. Ceoliintli, 833 ((» 870. slieil), 1220 to 1231. 

18 .Xetlielred, 870 to .S.So, I.dniund Rich, 1234 to 1240. 

10 I'legnuind, 8t)0 to 014. ttonifaie of Savoy, 1245 to 

20. .\etlu llielin, 1414 to 023. 1270. 

21. W'lilflielin. (423 to <442. Robert Kihvardhy, 1273 to 

22. (Ida, 042 to (458. 1278. 

.Ai'lfsige, (459- John Pecham (JVekham), 1279 

Bcorhthtdm, 959. to 129?. 

Dunstan, 9(10 to 988. Robert Winchelsey, 1294 to 

•Aethelgar, 988 to ggc i3E5- 

Sigeric Serio, 9(40 to 994. Weaker Reynolds, 1313 to 

At'lfric, 995 to 1005. 1327. 

Aelfhcah, 1005 to loi2. Simon jMepcham, 1328 to 

Lyling, 1013 to 1020. 1333- 

Aetlielnoth, 1020 to 1038. John Stratford, 1333 to 1348. 

Ilad-sige, 1038 to 1050. 'Thomas Bradw ardine, 1349. 

Robert (Champart) of Ju- Simon Islip, 1349 to 1306. 




c6 Simon Langham, 1366 to 1368. 

57. William Whittlesey, 136S to 
1374, 

eS Simon Sudbury, 1375 to 1381. 

^g. William Courtenay, 1381 to 
i3q6 . 

60. Thomas Arundel, 1396 to 
1397 - 

(ji. Roger Walden, 139B. 

(12. Thomas Arundel (restored), 
1399 to 1414. 

03. Henry Chichele, 141410 1443, 
()4. John Staftord, 1443 to 1452. 
63. John Kemp, 1452 to 1454. 

6(1. Thomas llourehvev, 1454 to 
i486. 

67. John Morton, 14H6 to 1500, 

68. Henry Dean, 1301 to 1303. 

Og. William Waiham, 1503 to 

CS 32 . 

70. Thomas Cranmer, 1533 to 

1.S.56. 

71. Reginald Pole, 1336 to 1538. 

72. Matthew Parker, 1559 to 

‘ 575 - 

73. I'ldmund Crindal, 1575 to 

1 .v'^ 3 - 

74. John Whitgift, 15X3 to iijo.p 

73. Iviehard Raneroft, i(jo.j to 

I ()i 0. 
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7g. Gilbert Sheldon, 1663 to 1677. oped out of the earlv v,: t • , 

80. WilH^ Sancroft, 1678 u> refounded in 1541 by Henry 

8r. John fillotson, 1691 to 1694. connected with the ecclesiastical foundatil? !h 
82. Thomas Tenison, 1695101715. its governors. Can(prl)iire h ^ aiid chapter 

William Wake, .,.0 to 1737. trade, tanneries and brXn k ^ cons.deraMe aericultural 
84. John Potter, 1737 to 1747. Tin* 

8s. Thomas Herring, 1747 to The calhedral\rr“a^'1™® 1 '04^ 
1757. . cauiLQral received only suoerheiA Voiw iVar., w av ' r~' 

86. Matthew Hutton, 1757 to the deanery (ol 


87. Thomas Seeker, 1758 to 176)8. 


darnaged, and the chapter house walls were hs^ured.Vhe^ gauTay 
to bt. Augustine’s college was badly seavred. also the Imddmgs. 


88. Vrederick Cornwallis, 1708 to ^^hile part ol King’s school was wrecked; though Norm^n'eSns 


89. John Moore, 1783 to 1805. remained intact. Many of the old cUy houses were wiped out. 

90, Charles Manners-Sutlon, 1805 See A. P. Stanley, Hhiorinil Mrmorhih of Caoirrhurv (Jatmdon, 

to 1828. 1855); J. Brent, Cunterhury in the Olden Time (Canlerhurv, 1870) | 

()i. William Howley, 1828 to 1848. J - W. Tegg and W. H.St. J. Hope,/nv. iKdnc.s u.f Chridehureh.CaiUer- 

92. John Bird Sumner, 1848 to (London, 1902); Vicloria County Jlistoey, Kent; ( 1 . K. SliiUnR 

,g(,2. Taylor, The Story of Canterbury (Mediaeval Town Series, 1912). 

93. Charles Thomas Longley, I .%2 CANTHARIDES, or SPANISH Fi.TF.S, the common blistcr- 

94. Arlhihald (:am,>hell Tait, 1868 hectics {Cani/uiris vvyicalorut ) of European pharmacy, arc bright, 

iridescent, golden-green or bluish-coloured beelles (.sec t ui.iiop- 


to tS()K, 

94. Archibald Cam])heirrait, 1868 
to 1882. 


95. Edward While Benson, 1883 TERA), from half-an-ineh to an inch in ienglli, found in llie .soulli 

to 1H96. of Europe. 

96. I'rederick lernple, i8(/) to Canthaiidcs owe their value lo the iircseiice of a chemical prin- 

07. Randall d'homas Davidson, {i ant h arid in) . Cantharidin eon.slitute.s from In C’,' of 

loo^ It) 192.S. eantharide.s. I( has the lorrmila ( iiiHil-Oi. and on hydioiysis is 


70. Cieorge Abliot, 1611 to 1633. 98. Cosmo Gordon l.aiig, 192810 

7}. William I.and, 1(133 to 1(143. 'O.12. 

7S. William Ju,\ori, 1(1(10 to i(i(i.y tin. Williamd'emplt , 1 >14: to 1944. 

100. (ieoflrey P'ranris Fi.<hcr, 1945. 

The arclibishop has a seat at Lambeth pahni', London. There 
are fragments in Palace street of the oUl archbishop’s jialace which 
have bet.n incorporated with a modern palace. 

Other Ecclesiastical Foundations.—The most important re¬ 
ligious foundation, apart from the cathedral, uas the Benedictine 
atibey ot St. Augustine, named after its founder in spile of his 
deditaling it to St. Peter and St. Paul. This was erected on a site 
granted by King Aethelbert outside his capital, in a tract called 
Loiigporl. The site is now occupied by St. Augusline’.s Mi.ssionary 
college, founded in 1844. Some remnants are preserved, the prin¬ 
cipal being the entrance gateway ( 1,300), witli the cenielery gate 
and the gue.sl hall, now the jaTector)'. The sianty ruin.s of St. 
Pancras’ diapel, said to ha\ e been the first dedicated 1 )\' St. Au¬ 
gustine, are of gre.ii inlere.d, and embody Roman material. 

There were lesser houses of man)' religious orders in Canter¬ 
bury, liul only two, those of the Dominicans and the branciscans, 
botii in SL. Peter’s street, have left notable rc'mains. The Domini¬ 
um refectory is used as a cliaiiel. Among the many churdies, SL 
Marlin’s, Longpoii, was the scene of the earliest work of Augus¬ 
tine in Canterbury, and bad seen Cfirislian service before his ar¬ 
rival. There are Norman, Early English and later portions; and 
the font may tie in part pre-Norman, while there are trates of 
Roman masonry. St. Mildred’s churdi exhibits Early English and 
Perpendicular work, and the u.se of Roman material is again visible 
here. St. Paul's is Early English; St. Dunslan’s, St. Peter’s and 
Holy Cross are mainly Decorated and Perpejulicular. The village 
of Harbledown, on the hill west of Canterbury on the Imndon 
road, has many associations with the ecclesiastical life of Canter¬ 
bury, lx;ing mentioned by Chaucer in his pilgrimage under the 
name, apfiropriate to its site, of “Bob up and down.” The alms¬ 
houses, which occupN the site of Lanfranc's hospital fur lepers, 
include an ancient hall and a chapel in which the west door and 
northern nave arcade arc Norman. 

City Buildings, etc. —The old city walls may be traced, and 
the public walk called the Dane John (derived proltahly from 
donjon) follows the summit of an artificial mound within the lines. 
Only the massive turreted west gate, of the late i4(h century, re¬ 
mains out of the former six cit>’ gates. The site of the castle is 
not far from the Dane John, and enough remains of the Norman 
keep to show its strength and great size. The guildhall, in High 
street, is early iSth century. A modern statue of a mu.se com¬ 
memorates the poet Christopher Marlowe (1564-1593) a native 


converted into cantharinic acid, CidHmO,,. It cr.vstallizes in colour¬ 
less plates and is readily soluble', in alcohol, etlier. c'tc., but not 
in water. 

The external action of caiUharides or cantharidin is character¬ 
istic. When it is ajiplied to the skin there are no obvious conse¬ 
quences for some hours, llien the part becomes warm and p.iinfiil 
Soon afterwards there is an accumulation undc'r the epidermis 
of a serum derived from (he dilatc'd bloo(l-\’e.s.sels. The niiinerou:' 
small blisters or xesicles thus clc'ri\’ec] coalesce, forming a laige 
sac full of “blister-lluid.” 

'I’aken internally in an\' but minute clo^es the drug cause's ilu' 
most sevcTc gastro-intestiiial irritation, the' \omllc'd and c'\'a( uated 
mailers containing blood, and tlu' patient sulu'ring agoni/,mi' 
jiain and c'xtrc'nic' dc'pression. The further c liarat teristic ,symplonis 
are displayed in the* g('ni(c)-urinar\' tract, 'flic elfcc'l of large c|oNe.>. 
i.s to cause great ]>ain in the renal rc'gion and uigent wish to mictu¬ 
rate. The urine is nec-erlheless .small in amount ;ni(l contains 
albumen and blood owing to the local inflammation prodmed 
in the kidney by the passage of the [loison llirougli that organ, 
The* drug often has a marked aphrodisiac ac tion, prodm mg 
priapism, or in the female' .sex the' onsc't ot the catamenia 01 
abortion. Us criminal employment is usually intended to heiglilcn 
sexual desire, and has frecjuently led to dixith. 

A very large number of oliH'r insects belonging to tin s;imi' 
family pos.sess blisic'iing })rc)j)erties owing to thc'ir containing 
cantharidin. Of Ihc'se tlie mo.sl remarkable is the Telini ' ll\" of 
India {Mylabris eitliorii>, the rang(.' of which extends fiom ltal>- 
and Greece through Egypt and cc'niral Asi.i as ,far as China It 
is very rich in cantliaridin, yic'lding fully twice* as imu ti as ordi 
nary eantharicK'S. Several green bif'lles arc-, on acaoiml ol then 
colour, used as aduUeranls to cantharides, but are easily dili'i led 
by examination with the eye, or, when the\- ha\'e heeii ]io\Micicci, 
under the microscope. 

CANTICLES. This is anothc'r name* (of. the I'nlgiic ( (U/- 
tienm Canficorum) for llu' Old Testament book c.illnl in the 
A.V. “The Song of Solomon,” and in the R,\' “'I'lic Song ot 
.Songs.” The latter title, taken from the opi'ning tcohI,- ol the' 
ilc'brew, docs not mean that tlu' book is a (ollcmion oj songs, 
but that it is the dic.ncest of thi' ;oiigs kchicli Solomon wa - tradi¬ 
tionally suppo.sed to iiave written ii Ki. i\ ' b> modern 
scholars, however, this traditional authoi.ship n n jnird, on lin¬ 
guistic and other grounds, while many of them dn regard it 
a collection of love lyrics, more or less (onneded w'lh the 
marriage customs of the Hebrews;. 

In the Hebrew Bible the liook slancl^ in the tlmd and latc'sl 
part, known a,s the Writings, and in the spc'u.il grouj) known as 


of the city. The King’s school, adjacent to the cathedral, dcvel- \ the Mcf^illoth, or “Rolls,” which arc* read in ilu' synagogue on 
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ccrlain days oi commemoration. The Song of Songs is used on the 
first of these in the Jewish Year, namely Passover, and this use 
is dependent on the Jewish exegesis of the book, which makes it 
an allegory of the relation of Israel to Yahweh, with reference 
to the national history from the Exodus to the Messianic glory 
and final restoration. This interpretation is given in the Targum 
(the free Aramaic rendering of the VIehrew given in the syna¬ 
gogue when llehrew was no longer understood). For this hook 
the Targum is really a parayihrastic commentary; thus on i. 8 
we read, “Let the congregation, which is compared with a heauti- 
Icil girl, whom my soul loveth, walk in tlie weiys of the righteous, 
am! olfer prayer according to tlie ordin.auce of her shephe-rds and 
the guides of her generations, and let her (each her sons, who 
are compared with kids of the goals, to go lo the .synagogue 
and sehoolhouse.” Except for some such sjiiriluali/.ing inlerjireta- 
tion, it would be impossible' lo e.\])lain the inclusion of a hook of 
sc'cular poetry in the sacred canon. The strong assertion of the 
holiness of the book by Rabbi Akiba in the and century A.D. goes 
with other evidence to show that it was not so included without 
reluct am e and oppo'dlion. 

There is no reference! to Canticles in the New Testament, but 
, from at least the .;rd century the book claimed an important 
jilace in the thought and the language of (he Christian Church. 
W’e mav sta; this in the commentary of Origen in fen books 
(only part of which is extant) on the Septuaginl translation of 
Canticles. He n-grirds the: book as historically a drama in which 
tlu'ic' arc: four speakers or spe.aking grou[)S, viz., (he bridegroom, 
the bride ami the respective companions of both. In the higher 
(allegorical) meaning the' bridegroom becomes Christ, with the 
angc'Is, llu’ prophets and patriarchs, the Cliurch teachers, as His 
companions; the bride is either the Church or the soul of the 
indi\idiial bdii err, the latlc-r view bc'ing more emphasized in the 
later work of Otigeti. 'riic allegorical ajaplicafion (o the Chris¬ 
tian Church is represented in the chapter headings of our A.V., 
wiiicli. r.g., ni.d:(' tin* little si.sler without brc'asts of viii. 8 into 
the Cc'uliles. The individual use of the allegory has greatly intlu- 
etieed the langiiage of devotion, not always lo its advantage. 

'I'he ret urn to a more literal and historical interprc'lation is 
found .alrc'ady in 'riieoclore of Mopsuestia (3()?-4 jS), who w'as 
anal hemal i;’.ed in 55,; for his \ie\v that the book was Solomon's 
cU'fencc' of the Isgvptian princess whom he: married, against the 
dislike of his people for her dark colour (Song i. 5). It is not, 
however, uiilil the- iSlh century (Herder, 177S) that we meet 
with Ihc' iiiodrrn view' of the i)ook as a collection of indeiu'tulent 
love* iN’rics, wliil.'-t throughout the igth century the prevalent view 
of sclnclars w.is tlial the book is a drama. According to this view, 
of which the most notable' expom'nt was Kwald (i8j()), whikst 
it was accc'pted by Robertson Smitli whe-n writing for this Ency¬ 
clopaedia in rS;!), the heroine' ot the book is a jx'a.sanl maiden 
in Solomon's harem, who longs for her .shepherd lover, and utters 
her feelings to the' ladies of the court, who lead her on to 
dc'scriltc' her lover, and lo tell how she came lo be carric'cl off 
b>' Solomon. Finall>' her constancy sc'ciires hc-r release, and the 
curtain falls on the sentiment of the' triumph of true affection in 
x’iii t), 7. 

'I'he at I rac 1 i\'eness of (his (heory. wlicn worked out in detail, 
cannot be denied; bul it may Ice cusked whether (he attraction 
docs no! lie in the- aj'pe:il to modern la.'-le of a story which is 
largc'ly llu' j'rodiKl of modern imagination. 11 sujiposc's n free¬ 
dom of inleicour-c' between lovers inconceivable for the Ea'-t. 
Till' initial .■.iluatlou of tin- maiden in the harem of Solomon is 
left as a icroblem for the readc-r to discover, until he comc-s to 
its supposed origin in \i. 11; the expedient might be granti'd in 
till' case' of OIK' of llrowiiing’s J/c;; <;;/(/ U'offKfi, but si'i'ius very 
iinptobable m tlie presci.t la-se. 'Fhc' more elaborate dramatic 
Iheoiies c.m tind 110 iiai.dlel in Semitic literature to the “drama" 
of ('aoticles, llu’ bool: of Job being no e.xeeption to this state¬ 
ment; whilst e\-en the simjiler ihi'ories ;i.sk u.s to believe that the 
e.ssenti.il parl.s of ilie story—iho rape of the Shulamile, the cb.angt' 
in Solomon’s disposition, her roloave from the harem—arc to be 
suiipliecl liy the' reader from obscure and disputable references. 
More serious still is the fad that any progress of action from first 


to last is so difficult to prove. In the first chapter we listen to a 
woman speaker desiring to be kissed by the man who has 
brought her into his chambers, and speaking of “our bed,” in 
the last we leave her “leaning upon her beloved.” The difficulties 
of detail are equally great. To suppose that all the male love- 
making, by hypothesis unsuccessful, belongs to Solomon, whilst 
the heroine addresses her passionate words to the continuously 
absent shepherd, is obviously unconvincing; yet, if this shepherd 
I speaks in iv. 8-v. i, how are we to explain his appearance in the 
royal harem? This and other difficulties were acknowledged by 
' RoherLsori Smith, notably the presence of vii. 1-9, which he pro¬ 
posed to set aside as an interpolation, because of its sensuality 
and of the difficulty of working it into the dramatic scheme. The 
fact that this jiassage has subsequently become a central element 
in the new iiitcrprc'tation of the book is, pc'rhai)S, a warning 
against violent measure's with difficulties. 

Attention has already been drawn to Herder's proposal, accc])tc'd 
by some later writers, including Dicstel and Reuss, to regard 
the book as a collection of dt'lached songs. This received new and 
striking confirmation from the anthropological data supplied by 
J. G. Wetsfein (1874), Prussian consul at Damascus. If is obser¬ 
vations of the WTclding custom.s of Syrian peasants led him to 
believe that Canticles is substantially a collc'ction of songs origi¬ 
nally sung at such festivalies. Wetstein's conlribuiion was refiub- 
li.shed .sliortly afterw'ards by Delitzsch, in an apjiendix to his 
i'ommcntary; but it received little attention. Thc' first amongst 
Old Testament scholar.s to ])ercei\'c il.s importance seems lo liave 
been Stade, who accepti'd Wetstein's vic-w' in a footnote to his 
History oj the Jewish People (ii. p. 197) published in 1888; to 
lUidde, however, belongs the distinction of the systematic and 
(Ic't ailed use of Wi'tslc'in’s sugge;-.tlons, esi'iecially in his Com- 
meniary (1898). This inferpret.ation of the book was accc'pli'd by 
Kaulzsrli (iSQt)), Sii'gfricd (1898), Cheyne (189(1), ^ind other 
eminent scholar.s, and is now generally adopted. 'Lhe last-named 
stated Iho (heory tersely as follows: “The hook is an anthology 
of songs used at marriage fc'slivals in or near Jerusah'm, revised 
and loosely connected by an editor without regard to temporal 
secjuc'iice” (Ency. Pihl. 6(ji). The character of the e\'idence which 
has contributed to the accc'plaiice of this view may be indicated 
in Wetstein’s own statements;— 

“'rhe finest time in the- life of the Syrian peasant consists of 
the brst seven days after his wedding, in which he and his young 
wife play the part of king (fnelik) and queen (tHeJiha), liofh 
tic'ing so (reatc'd and scrvc'd by thi'ir village' and the iiu’ited com¬ 
munities of the neighhourhood, 'I'he majority of the greater \’il- 
lage weddings fall in the month of March, tlu' finest of (he Syrian 
year, . . , The winter rains being over, and the sun still ri'fre.ffiing, 
not opjiressive as in the following monllis, the wTcldings are cele- 
bratc'il in the open air on the villagi' threshing-lloor, which at this 
time' of thc year is w'ith few excc'iitions a llowery mead. . . . We 
pass ovc'r the wa-clding-day itself with its displays, the sword- 
dance of the bride, and thc great feast. On the morrow', bride¬ 
groom and bride awake as king and queen. Already bt'forc^ sun¬ 
rise* they receive the leadc'r of the bridc'smen. as their vizier, and 
the bridc'srnc'u (iK'in.sclves; the latter thereupon fetch thc thrc'sh- 
iiig-l>o;ird and bring it to the threshing-floor, singing a rousing 
song of battle or lo\'e, generall\' both. Tbt're it is erected as a 
tlirone, and afic-r the' royal couple ha\e taken their seats and 
the ni'cessary formalilic's are gone through, a great dance in 
Imnoiir of the young icmplc' begins; itie accompancing song is 
icincc'rnc'd only with tnc'm-.c'lves, its iirituipal elemc'nt lieing the 
inevitable wusf, i.e., a description of the physical jierfertions of 
both and their ornaments. The eulogy of the ciueen is more mod¬ 
erate* and praises her visible, rather than veiled, charms; this 
is clue to the fact that she is (o-day a marriai woman, and that 
the 7 ^asf sung on the previous d:i>' during her sword-dance ha.- 
left nothing to dc'sirc. 'I'his teosj is (he weak element in Syrian 
wedding-songs according to our taste; its ionqiarisons are to us 
frecjucntly too diim.^y and revi-al the stere(a>i)ed pattern. It 
is the .same with the lit lie collection of charming wc'cKling-songs 
and fragments of them which h.is been received into the canon of 
the Old Testament und. r the name of C'antides; the wasf (iv.- 
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■ N • nnsiderably bdow the rest in poetical value. With this | 
? L'hedn the sports, lasting seven days, begun in the morning l 
the first, shortly before midday on the other days, and con- 
Lnuinc far into the night by the light of the fires that are kindled; 
on the last day alone all is over by sunset. During the whole week 
both royalties are in marriage attire, must do no work and have 
no cares; they have only to look down from the merteba (throne) 
on the sports carried on before them, in which they themselves 
take but a moderate part; the queen, however, occasionally gives 
:i short dance to attract attention to her bridal attire.” (Wetslein, 
Zritschrifi /. Ethn., 1873, pp. 270-302; quoted and condensed by 
Huddc as above in Comm. p. xvii.; for a fuller reproduction of 
Wet stein in English sec Harper, The Sou^ of pp. 74-7^)-) 

J^or the general application of these and the related customs to 
the interpretation of the book reference should be made to 
liudde’s Comvuntary, which recognizes four wasfs, viz., iv. 1-7 
(describing the bride from head to breasts), v. 10-16 (the bride¬ 
groom), vi. 4-7 (similar to and partly repeating iv. 1-7) and vii. 
i-n, lielonging to the swonbdance of the bride, her physical 
(harms being sung from feet to head (cf. vi. 13; “Why look ye 
on the Shulamilc as [on] a dance of camps?” i.c., a war-dance). 
This dance receives its name from (he fact (hat she dances it 
with a sword in lu'r hand in the firelight on the evening of her 
wedding-day, and amid a circle of men and women, whilst such 
a wasj as this is sung by the leader of the choir. Idie passage 
relating to Iht; litter of Solomon (iii. 6-11)—an old dilfu'ulty 'whtli 
lht‘ dramatizers—relates to tlie erection of the throne on the 
threshing-lloor. The terms “Solomon” and “(he Shulaniite” are 
explained as figurative n'ferenet's to the famous king, and to 
Abishag (he Shulaniite, “fairest among woukmi,” on the lines of 
the use of “king” and “queen” noted above. Other songs of 
fanticles are referred by Hudde to (be seven days of festivities, 
ll ne(‘d hardly be said that difficulties still remain in the analysis 
of (his liook of wedding-songs; whilst iJudde detects 23 songs, 
lu'sides fragments, Siegfri(*d di\hdes (he book into 10. Such dif- I 
ftTcnces ar(‘ to be expected in the case of a collection of songs, I 
some admittedly in dialogue form, all concerned with the common 


connection whilst the “n ■ • ' v 

chapter forms a natural SaxTA 

far, then, as this somewlvit scam vMi 1 ^ trauslaVumV So 

some one hand which has siven its sfmbl.uOT'of’u;*)'!"',,'?. 
book by underlining the joy of consummated lovc-lo whkVthc 
Vineyard and garden ligurcs throughout allude—and by so ar¬ 
ranging the collection that the descriptions of this joy lind their 
climax in viii. 6-7. 

Whatever conclusion, howTver, may he reached as to the pres¬ 
ent arrangement of Canticles, the recognition of wedding-songs 
as forming its nucleus marks an important stage in (be interi)reta- 
tion of the book; even Rothstein (iQo:). whilst attempting to 
resuscitate a dramatic theory, “recognizes , . . the possibility 
that older wedding-songs (as, for instance, the ’ivnsjs) are worked 
up in the Song of Songs” (Hastings’ D.B. p. sej^b). 

Canticles thus describes, in a number of sep;\iatc poems, not 
necessarily referring to marriage, the central jcission of human 
life, and is wholly without didactic tendencies. Of its earlic'st 
history as a book wc ha\e no information. It i.s already included 
in tile Hebrew canon (though its right to be there is disiiuted) 
when the first explicit mention of the book occurs. W'e ha\e no 
evidence, therefore, of the theory of interpretation jirecalent at 
the time of its incorporation with the other books of the canon 
It seems, however, fair to infer that it would hardly have found 
acceptance but for a theory of Sulunionic authorshi]) and a 
“religious” theory of meaning. The probli-rn raised by its present 
place in the canon occurs in relation to mistaken Jewish theories 
about other books aKo; it .suggests, at least, that dixine inspira¬ 
tion may belong to the life of a peojile rather than to the loiter 
of their literature. C)f th.at life t'ant icle.s portrays a central ele¬ 
ment—th(‘ passion of love—in striking imagery and graceful 
language, howecer far its orient.d standard of taste cliffeis froni 
that of the nictclern West. In recent time.s. beginning ^^ilh Lrbl in 
looO, and culminating in the* elaborate study of W. Wit 1 ekindt 
(icj2(»; Dd.s Ilolie Lied and seine Beziehunven ziim Is/iirku!/]. 
an attempt, has been made to interpret the book as a t > c le of 
cult-.soiigs connetled with the' Tammu /-1 slilar fesli\;d a'-’ celc- 


therne of the love of man and wom:m, and without any external 
indication of (he transition from one song to the next. 

Irijrtlier. we must ask whether the task has bi'en complicated 
by any editorial rearrangement or interpolation; the collector of 
these song.s has cerlairdy nett reitroduced (hem in the order of 
their use at Syrian w'eddings. Can we trace any principle, or even 
any dominant thought in this arrangement? In this connection 
we touch the reason wh.v some scholars were slow to accept the 
al)0\a" in(eri)retalion, viz., the alleged marks of literary unity 
which the book contains (I'.g., Driver, Introduction). These are 
(i) gencml .similarity of treatment, .seen in the use of imagery 
(the bride as a garden, iv. 12; vi. 2, 3), (he frequent, references 
to nature and to particular jdaces, and the recurrence of descrip¬ 
tions of male and female beauty; (2) references to “Solomon” 
or “(be king,” to “the Shulamitc” and to “the daughters of Jeru¬ 
salem” (from which, indeed, the dramatic theory has found its 
chief inspiration); (3) indications that (he same person is .s|)eak- 
ing in different places (cj. the (wo dreams of a woman, and the 
vineyard references, i. 6; viii. u); (.j) repetitions of words and 
phrases especially of the refrains, “disturb not love” (ii. 7; iii. 
5; viii. 4), and “until the day break” (ii. 17; iv. 6). But of these 
(I) is no more than should be ex[iected, since (he songs all relate 
to the same subject, and spring from a common world of life 
and thought of the same group of people; (2) finds at least a 
partial parallel and exitlanation in the use of “king” and “ciueen” 
noted above; whilst (3) and (.}) alone seem to require some¬ 
thing more than the work of a mere collector of (he songs. It is, 
of coiir.se, true that, in recurrent ceremonies, the same thought 
inevitably tends (0 find exiire.ssion in (he same words. But this 
hardly meets the case of the refrains, whilst (he reference to the 
vineyard at the beginning and end does suggest some literary con¬ 
nection. It is to be noted that the three refrains “disturb not 
love” severally follow passages relating to llie consummation 
of the .sexual relation, whilst the (wo refrains “until the day 
break” appear to form an inc’iLation and an answer in the same 


linilecl ill (he temple of Jerusalem in the time of Manas^eli 'flie 
Shulaniite thus becomes a (emiile-pro.^tilule, reitresenliiig (lit' 
gcidcless Ishtar. wdiilst the niasc iiline figure is Tammuz or Adonis, 
with whom are mingled trait.'-, drawn from the llabyloiii.iii Mar- 
cluk. Thc' theory is ingeniously, and at some' itoinls pl.iii-ibly, 
worked out by Wittekindl ; but it is opi'ii to (lie same objoi lion as 
the dramatic (heoiy, in that too much h.as to be siiitpln'd Imin 
imagination, helped out by e.xic'ssive emenda(ic)!i of the le.xt. It 
seems, moreover, highly improb.ible (li;il the* ritual ol a cult 
which justiliably aroii.sed (he passionate indignation of JaraelS 
prophets should ever have bc't'ii admitted into the* .satred canon. 
The erotic intc'rpretation of (he imagery seems also to be tarried 
to excess. 

I’rom the nature of the jtook, it is impossible to a.s, ign a pre¬ 
cise' dale tor its origin; the' wedding-songs of which il t hit lly t on- 
sists must bcdoiig to (he folklore of more* than cine ct nlmy. The 
only evidence we pos.sess as to dale is drawn from the th.irader 
of the' Hebrew in which the book is writ ten, which slmv. s 11 is|i!iiit 
points of contact with new Hebrew. On this ground, wc ni.ay 
supjio.se the pre.sent. form of the work lo date from the (hetk 
period,/.c., after 332 ii.c. This is the date accepted by most reteiil 
writers, e.g., Kautzsch, Ch'yvne, Budde, Rothstein, jatob Hautil, 
Buchanan Oray, Jordan, Sellin, Meinhold. d'fiis Lite tl.m- imds 
.some confirmation in the, fact that Canticles bedong.- In Ilir iliird 
and latest part of the Old Testament canon, and th.t! iis canoii- 
icity was .still in dispute at the end of the ist ceiilury .\.d. 

Bihlioohai’iiv.—G insburg, The Song of Songs (i.S;:), ;:i\ c . iiiiiili 
information as lo thc history of thc exegesis of ('.in.iiK ; hicael’s 
article, “Hohc.s Lied,” in Sdu'nkel's Btlol l.e.\il;o)i (i ;!), re\ ie\'’s 
well the lii.^tory of interpretation prior lo Wel.steiii ; rj. al. i> Kii 'iel, 
Dir Ausirgung drs IlohrnlirJrs in drr jndi\<iirn iind dcr 

grirchh(hcn Kirchc (1S08). d'hc most iinitortanl (ooumniarv is 
tfi.'it hy Budde, in Martib Kurzrr Jland-Cotnoindnr {Dir fiinf 
M. gillolh) (i,S()8), where references to the liler.il iiif of t lie Kjth 
centurx' are given. To his list add Siegfried, “Pretlin r ctiid 1 folie: lied,” 
in Nowark's [fnndi‘ntmirnlnr (iXt^K); Clievne’, article “t'-'intides,” 
in the Encyclopaedia Biblica (1890); Daliiian, I'al.t. 1 inischer Hiwan 
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(iQoi), parallels to the sonps; Rothstein’s article, “Sonp of Songs,” 
in Hafitings’ Dictionary of the Bible (1902); G. Jacob, Das Ilohelicd 
auf Grund arabischcr nnd anderer Paraliclcn von neucm untersucht 
(1902); A. Harper, The Souk of .Songs (1902) ; Ilaupt, “The Rook 
of Canticle'^” in The Arucriain Journal of Semitic LaHf>unKes (July 
1902), and bis Bihhu/ie LicbesUedcr (1907) ; Schoh, Kommenlar jiher 
das flohtlird und Psalm (1904) (written from Ihc Roman Catholic 
dogmatic standpoint of allegorical interpretation, with a vigorous 
criticism of other positions) ; G. C. Martin in the Century tiwle 
(190H) ; D. K, .Scott, Pessimism and Love (1915) J W. G. Jordan, in 
Peake’s Commcnlary (1919). (H. W. R.) 

CANTIGNY, a small vill.'ige in northeast France, west of 
Monldidicr and i8 mi. south of Amiens, was the scene of the first 
I'nitcd States offensive in World War I. After the great Ger¬ 
man advance in March 191S, the ist Div. of the American Expe¬ 
ditionary force, under (Jen. Robert Bullard, relieved two French 
divisions in the I’icardy section of the; .Mlied front. The German 
line ran west of Montdidier and formed a small salient, of which 
(’antigny was the nucleus, immediate ly facing the American front. 
It was decided to reduce the .salient, and for this ta.sk the 28th 
Regt. with 150 men of the ist Engineers were detailed, supiported 
by French tanks. On May 28. at 6:45 a.m., after an hour’s artil- 
Icmy prejiaration, the United States infantry advanced on a front 
of 2,200 yd., and in 45 min, (hc-y had overcome the German de¬ 
fenses, capluring 250 prisoners. I'lie Germans made fierce counler- 
.'itt.acks, exIcTiciing c)\'er tlirc-e cl.ax's, but failed to retake the posi¬ 
tion, 'Fhe total casualties sustained by (he American forces in 
this operation were 45 ofticer.-, and 1,022 men. {See St. Qukntin, 
Battu: OF, ic)i8). Top. 

CANTILENA (It.), a musical term signifying literally a 
small song; hence a passage', eilher in vocal or instrumental music, 
of a mc’loclious and song like character and, by further e.xtcnsion, 
the- appropriate* rc'ndering of such passages. 

CANTILEVER, a beam su])ported at one- end and carrying 
a load at the free i-xlremit}', or distributed evenly all along the 
C’Xposc'cl portion. The upjier half of the thickness of such a beam 
is subjected to tensile' stre.ss, lending to elongate' (he fibres; the 
lower half to compr('.s.sivc' stress, (eiuling to crush them. Canti- 
le\’ers arc* c-mployed extensively in luiilding, steel constructional 
work, and machines. In the' (irst .specified any sort of wood or 
steel or masonry or concrete bc'am built into a wall and with free 
end projc'cting forms a cantilever; brackc-ls of braced type are 
also used in sm.all and large dimensions. The longt'r cantilevers 
h.'ive to (>(• iiicorpor.ated in ;i building when clear sii.ue is reejuired 
below, the- c.'intiKvers cariA'ing a gallery, roof, canopy, ])art of 
the building above or ;i runway for an overhead travelling crane. 



Fig. 1,—l.ONG CANIIILVIR or THE TYPE USED IN SUSTAINING A 
PORTION or A WORKSHOP. BUM.T OVER A YARD 


A good cxamiile cif a cantile\er sustaining a portion of a workshop 
out ovc'r a xard appears in fig. 1, 

In bridge building a camilevet construction is employed for 
largi' sji.ius. the cfiNsic (vpe being lh.it of the Forth bridge, having 
girders connecung uii llu' ends of the huge cantilevers, fig. 2 
Tlu* cle.ir span between the piers is nearly one-third of a mile. 
Canfilecer cranes are uece.ssary when a considerable area h.as to 
be served, as in steel slock} ;;rds, and .shipbuilding berths. In the 
lighter t}(>es a central tra\elling tower sustains tlie cantilever 
girders cm either side: (!.e big li.immer-beacl cranes (made in 
tapacitle.'^ u[) to 300 Ions) for fitting-out basins have a fixed 
tower .and rc'volving pivot reaching down therein, to rotate the 


cantilever in a circle. These cranes are outlined in fig. 2. Block- 
setting Titan cranes have a very large reach of the cantilever, 
besides being mounted on a travelling carriage, to move out to 
sea as the block-setting proceeds. 

In motor-car construction a cantilever spring was formerly 
much used for rear suspension.s. Such a spring is anchored to the 



Fig. 2.—THE CANTILEVER IN BRIDGE BUILDING AND IN CRANES 


Th® upper drawinp shows the oantilnver Forth Briclpe, Scotland, in which the 
span between the piers Is nearly one-third of a mile. The cantilever prin¬ 
ciple is also applied to the larpc cranes used In steel stock-yards and ship¬ 
building berths 

frame at the centre and at the forward end. (lie rc'.ar end being sup¬ 
ported by the axle hou.sing. 

CANTILUPE, THOMAS DE (c. 121S-1282), English 
saint and prelate, was a son of William de Cantilupe, the 2nd 
baron (d. 1251), one of King John's ministers, and a nephew of 
Walter de Cantilupe, bishoi) of Worcester, lie was educated at 
Baris and Orleans, afterw.irds becoming a teacher of canon law at 
Oxford and chancellor of the university in i2()2. During the 
Barons’ W:ir Thomas favoured Simon de Mont fort and the baro¬ 
nial party. lie represented the barons before St. Louis of France 
at Amiens in 1204; he was made chancellor of England in Fi:!)- 
ruary 12(K, but W'as deprived of this office after Montforl's death 
at Eve.sham, and lived out of Isngland for some time. Returning 
to England, he was again chancellor of Oxford university. In 1274 
he attended the .second Council of Lyons, and in 1275 he was ap¬ 
pointed bishop of Hereford, (fanlilupe was now a trusted adviser 
of Edward L, and attended the royal councils. The archbishop of 
Canterbury, Robert Kilwardby, was also his friend; but tifter 
Kilwardby's death in 1270 a .series of disputes arose between the 
hi.shop and the new archbishoii, John Beckham, and this was prob¬ 
ably the cause which drove Cantilupe to visit Italy. He died at 
Orvieto, on August 25, 1282, and he was canonized in In 

igo5 the Cantilupe Society was founded to publish the episcopal 
regi.sters of Hereford, of which Cantilupe's is the first in exist¬ 
ence. 

See (he Ae/a Sanetorum, Boll., Oct. i ; and the ReKister of Thomas 
de Cantilupe with introduction by \\’. W. Capes (iqoo). 

CANTILUPE, WALTER DE (d. 1265), bishop of Wor¬ 
cester, came ol a family which had risen by di'voted service to 
the crown. His father and his cider brother arc named by Roger 
of Wendover among the “evil coun.sellors’’ of John, apparently for 
no bc'lter rc'ason than that they were consistently loyal to an un¬ 
popular master. Walter took minor orders, and, in 1230, al¬ 
though not yet a deacon, received the see of Worcester. As 
hi.'-hop, he identified himself with the jiarty of ecclesiastical re¬ 
form, which was (hen led by Edmund Rich and Robert Cfrosse- 
testc'. .M first a court favourite, the bisho[.) came at length (0 the 
bi-lii-t that the evils of the lime arose from the alliance of crown 
and p.ipacy. He raised his voice against papal demands for money, 
and after the death of Grosseteste (1253) was the chief spokes¬ 
man of the nationalist clergy. At the parliament of Oxford (1258) 
he was elected by the popular party as a representative on the 
committee of 24 which undertook to reform the administration. 
In the war he sided with Montfort and, through his nephew 
Thomas, who w'as then chancellor of Oxford, brought over the 
university to the popular side. He was present at Lewes and 
blessed the Monlfurtians before they joined battle with (he army 
of the king; he entertained Simon de Montfort on the night be¬ 
fore the final rout of Evesham. During Simon’s dictatorship, the 
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bishop appeared only as a mediating influence; in the triumvirate 
of “Electors” who controlled the administration, the clergy were 
represented by the bishop of Chichester. Walter de Cantilupe 
died in the year after Evesham (1266). 

See the Chronica Maiora of Matthew Paris (“Rolls” series, cd. 
Luard); the Chronicon dr Beilis (cd. Halliwell, Camden Society); and 
the Annales Monastid (“Rolls” scries, cd. Luard); also T. F. Tout in 
the Political History of England, vol. iii. (1905). 

CANTO, one of the divisions of a long poem, a term dating 
from the time when poetry was more usually sung by the minstrel 
to his own accompaniment than read (from Lat. cant us, a song). 
In music, canto, as a common Italian word, has many meanings, 
including music itself, song, singing (as in bel canto, beautiful 
singing), etc. More specifically it signifies the melody in a com¬ 
position of many parts, usually given to the soprano nowadays, 
i)ut in old music more frequently to the tenor. Canto fermo (or 
cantns firmus) is a melody of this kind which retains its shape 
unaltered throughout a contrapuntal work; such also in church 
music is the simple straightforward melody of (he old chants as 
opposed to that of a more llorid kind known as canto figurato. 

CANTON, JOHN (ryiS-i772), kmglish physicist, born 
at Stroud, Gloucestershire, on July 31. 171S, was a weaver’s ap¬ 
prentice, and became a schoolmaster in Spilal square, London. 
In 174Q he read a {taper before the Royal Society on a method 
of making artificial magnets, which procured him election as a 
fellow of the society amJ the award of the Cot>ley nn'dal. He 
was the first in England to verify Ucnjarniii l-'ranklin’s hyiiothesis 
of the phenomenon of lightning, and invented an electrostoiie and 
an electrometer. In 1702 and 1704 he published exiteriments in 
refutation of the decision of the Florentine academy, at (hat 
time generally accepted, that water is incomj)res.sil)le; and in 
170S he described the preparation, by calcining oyster-shell with 
sulfihur, of the {ihosiihorescent material known as Canton’s {phos¬ 
phorus. He died in l.ondon on Marth 22, 1772. 

CANTON, thi* great (ommercial metropolis of South China 
(23“ 11' N., 113“ !.{' E.), is the regional cajiilal and outlet of th(' 
Ha.sin of the Sikiang or West Rixer which is the focus of the life 
of South China, sc{jarated from the Yangtze Basin, ihi' heart of 
Central China, by a liroail highland zone across which thi- Han¬ 
kow-Cant on railway provides a through rail communication. I'he 
Sikiang is formed by the coinargence of a large number of head- 
waiter streams rising in the highlands of Kweichow and Yunnan 
and affording west-east navigation for nearly 1,000 mi. Although 
wide bottom-lands occur in the valleys of the main river and 
its tributaries there is no focal basin in the middle or up(H‘r jior- 
tion.s of the system at all conqparable to the Central (llupi'h) or 
Red basin in the \'angize .system. This gives enhanced signilicance 
to the rich deltaic ir.ict of Canton. 'I'he city is not on the main 
stream of the Sikiang. vvhic li kixps near the .southern limit of tlu' 
terminal lowlands, but on a northern tributary—tin. Canton or 
Pearl river, dix'crging at Sarnshui. Below Canton this Iributaiw' 
forms a conqilex delta inter.sected by canals. At Canton, the 
a[)ex of thi.s della, the IV'arl river is also joined by ;i branch or 
tributary of the Pei-kiang from the north, whose valley affords 
the easiest route through the Nan-ling by w-ay of the Cheling 
pass to the Siang tributary of the Yangtze and so to (he Central 
ha.sin of Hankow. This has always been one of the two great 
routes linking south with central and north China and is the pres¬ 
ent course of the Peking-Hankow-Canton railway with its bramh 
lines from Hengyang to Kweilin and into Kweidiow {Province and 
from Chuchow' via Nanchang to Hangchow and Shanghai. The 
alternative historic route to the north by the Mei-ling pass and the 
Kan tributary of the Yangtze is also approached by the valle\' 
of the Pei-ho, diverging from the first at Shiuchow. Finally a 
little below Canton the Pearl river is joined by the Tung-kiang. 
the chief outlet of the highland country of northeast Kwangtung, 
most of which is thus orientated to the delta. The space relations 
of Canton thus make it the outlet of the vast basin of the 
Sikiang, the inevitable terminus of the two grejit routes from 
north to south and the focal centre of the greater {)art of Kwang¬ 
tung province. Moreover, lying at the head of the broadest 
deltaic channel, it has been at the limi* of ocean navigation and 


the meeting {point of river and sea trade. Large-scale harbour 
constructions to make the city’.s {Port suitable for ocean-going ves- 
•sels were under way before C'anton fell to the Japanese in 103S. 

Owing to the relatively late advance of the Chinese to the 
South China .sea the Canton delta was for long a kind of outpost 
in a barbarian region. It was incorporated in the Chinese Empire 
by the Chin Dynasty (249-206 B.c,), and from the time of the 



Han Dyn.isly (206 ii.c.-a.ip. 221 » (he lity was known Kwaiig- 
diow, still (he onicial nami' of t.'anton as cajiital of Kvnngtung 
l)ro\'ince, ireated l.iy the Ming I)>'misly ( i.qtS-1 04.4). Owing to 
lhi‘ great distanee from the cajjital and the cliiTerein i of sniial 
(u.'^loni, speeih and outlook Canton early ;iik 1 ro|)eair(ll\ i xliilateil 
a .s(‘|)aratist tiaidiaiey. It has bi'on c.allcd "d'iu' I'Lster ol ('hin.i” but 
a closer {.larallel is jierhajis that of ('alaloni.a in relation to Siiain. 
'Pile (lifiereiue in its outlook from that of Cliina as a whole is to 
he largely explaiiual by the intimate lajiilad. with foreign traders 
eslabIi^lu■d from a very earl)’ {lerinil. Canton lias been identilied 
with the {port of the “Sinac” called Cattigara b)’ tin.' (la^siial 
geogra{)lier.s ;iiul it was certainly vciy early drawn itilo ilie orliit 
of lndo-Mal:(\';tn trade. ;\f!er centuries ol (ontad with Ilindii, 
Parsee and later Arab merchants, who ('.-.lablished a sel i lenient 
near Canton, it w'as the first Cliiiiesi' sea-jiort to be regulaily 
visited by l''.uro{Pcan tradias. (’siiedall)’ by llie Port uaii'-e who 
at(i'in|)ted to establish a monoiioly wliii h was slremjon-l\’ le-asled 
by the Spanish, Dutch and British. It was at this time the in.iiii 
outlet of the (oveted C’hinese {iiofliuls of tea, silk ;ind rhubarb 
In (he 17th eeiilury the British made seceral .abortive allempls 
to .settle at Canton, but it was not until the Portuguese mmiopol)- 
was broken that the East India (dornpany secured a firm tool hold 
in if)S4. The French in 1725 and the Dutch in 17(12 al.-o esiab 
lished factories in Canton. From this period it liccanie (he picot 
of (he oilidal Chinese {lohdy (owarcl.s foreign trade. Thi." look the 
form of making Canton the sole {lorl for foreign trade (Imperial 
decree ol 1757) and of the establishment of the ‘'Hung " -'.alem 
whereby the foreign traders, then mainh' in the emplos ot the 
British I’Fast India Comiiany, were cunfmcal to a special ' lactory"’ 
quarter and compelled to deal only with a small group of Chinese, 
men hunts who W'ere direetly responsible to the Imperial Govern¬ 
ment. The system led to increasing friction, esjjia ially v, lieu in the 
later eighteenth century the rapid rise in the- imports ol Indian 
o{)iurn began to alarm the Chinese authorities and !)> reversing the 
trade balance, hitherto favouralile to China, to (n a'e .1 linancial 
{iroblem. The special Tra<Ie Missions sent out fioiii Great Britain 
under Lord Macartney (17931 and Lord Amherst (iSiO) both 
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slarlt'd on Ihoir fruitless journeys lo Peking from Canton, which 
after the lapse of the East India ((jinpany’s (barter in iS.^4 be¬ 
came the headf|uarters ot the official British “Superintendent of 
'Irade in China.” I nder this new readme the friction with the 
Chinc.se authorities cjuickiy came to a hc'ad and resulted in the 
so-called “Opium War” between Creat Britain and China (1841- 
4.0. 'Jdie lreat\' of Nanking (184.?) which closed the war de- 
stroj-ed the.' “llong” refj;ime and ^ub.^tiluted the Treaty I’ort 
.system (for lliis and a disf ussion of the e\ enl.s leading uj) to the 
“tjpium War” c/c ( iii.n’A). It also ea\-e Oreal Britain possession 
of the island of llonpkonf^ destined to he transformed into her 
t^reatesl commercial base in the lar c-asi and distant only 80 mi. 
Irom Canton. Canton its('lf was one of the first five treats’ jiorts 
established by the treaty and was declared open lo foreiRn trade. 
But conditions remained unsati.sfaclory and it was friction in 
Canton which led to tlie second war between Great Britain and 
('hina known as the “Arrow VV'ar” cif i,S^6. The city was them 
ore u[)ied by British and I’rc-iich troops. .After its evacuation in 
1X61 forcuRti business houses and consulates were concentrated 
in a nc'w concession area, a rc-claimed sandhank in the l‘earl 
river known as flu‘ “.Shameen.” divided from the city front by a 
narrow channel and well situated for purposes of trade. 

The cotumercial imiioitaiue of ('anton in the modern pemiod 
has naturally lic'cn affected b\' the sUsady rise of llouRkoriR as 
a d(‘ei»-vvater port. Modern occ-an vesseds could not reach further 
than Whampoa on the southeast branch of the Pearl river, u mi. 
helow Canton. l''c)reiRn Roods for Canton were usually transhipiied 
at IIoiiRkouR and .sent up the* river in small shallow'-drafl ve.s.sels. 
In ic)jj llouRkoriR supiilic-d no less than ()4'o of the imports and 
took (jcysVr of the e.xjiort.s of ('anton’s fcjreiRn trade;. HouRkotiR 
also dealt directly with treat\’ jiorts hiRher up the rivem, notably 
witli Wuc.how. But Canton was the c hied link in FJoiiRkotiR's, and 
therefore Britain's, trade with south China, and served as th<‘ 
main collectiiiR and disi ributiiiR centre' lor all the* foreiRii trade 
of the intc'iior not in immecliate ccinneclion with IbniRkoiiR. espe¬ 
cially that of non-treat>’ jiorls inaccessible to llonRkonR in its 
official status of a “foreiRii eouiitry ” 'I'he trade of the two ports 
was in this sense complemeiil.ir>' but wc-re Whampoa to be de- 
N’elopc’d sm Ies.sfull>’ as the outpo-d of Canton the; .situation would 
bc’ materially altered. 

Canton liacl become' an important railway cc-ntre. Apart, from 
the ilaiikow-Canloii railwax’, (lie.- southern jiortion of wliich was 
occupied b\' the' Ja]i.iiic'sc', the re is an imporlanl railway bc'tween 
('.niton and Kowloon, opposite.' lloiiRkonR, of which 81;I mi. were 
(’liiriese and mi. British, and a local line lo Samshui mi.), 
f urther lines are conteiiiplatc'd to Kweilin and foot how. 'J’he com- 
jiletion of the iirojc'cted railw.iy s\s,tc:n will Rreatlx’ increase Can- 
ton's trade with Ilu' 'S’anRi/.e valley .ind compete with coastal traf¬ 
fic. 'Pile Canton delta is dc'volc'd to the' production of rice and silk. 
Rice* production is howc'vc'r insuhicient lo fc'cd (he vast jiopula- 
tioM and cpi int it ies up to C),ooo,oc;o piiuls were imported annually 
from the' Wiihii basin .aloiiR the' ^'anRl/,e and from .8iam and 
f renc h IndoA'liiiia. 'f'hc' two most imporlanl silk-jiroduc inR 
rc'Rioiis of CItina were' the- \’.inRt/e and (.’.mton dell.i-, and in the 
amount iIiourIi not in the cpialitv of icrodmtion the C.tiilon della 
was tiu' Rreatc'r, Sill: wa.s ex]u)rti'd in tlie form of raw siilc. whicli 
had siniidy ])a'.'-ed t hrouRh I lie lilaiurc's, rat lu'r t li.ui of silk vain or 
of silk piece' Roods. Ajiait from electricity plants, steam tikiturc'.s 
wc're the' Jiicl c.vpic^sioii of wc'sfc'rn iiulustri.dism in the C.mioii 
delta and these' only tic'aled the silk prc'ii.iralory to spiniiinR. 
Steam filatures were more impcut.int just to the south of ('aiiton 
(h.in in (Aintoii its.'ll, l^’or industrial rc'cjuireiiu'iils (.'anion, like 
Sh.inRliai, was dc'pc'ndc'iit on coal comiiiR by st'a from the KaipioR 
coallielcl in iiortli Cliin.i and from the Kyushu lields in .'couth 
.lapan. Coal rcsouict's do exist in the' liiuti'iland of Canton, in 
KwanRsi and around Shiiichow on the uj)per Pei-kiaiiR, but they 
are as yc't undevc'loix'cl save for local consumption. It is often held 
that further industrial devc'lopment in llu' Canton della will have 
to await the utilisation of Ihcvse upstream coal resources. 

In common with the other south China jiorfs (.vr'c AxfoYf and 
rellectiiiR its southw.ird aspect. Canton ha.s long been a centre of 
overseas China einiRralion which sets especiallv towards the h'ss 


densely populated lands of Indo-China and Malaya. 

Canton’s trade suffered with the Japanese occupation. Imports 
went down from $13,247,460 (U.S.) (ic;37) and $i6,c}8i,57c> 
(C.S.) (ig38) to $1,224,220 (U.S.) (1939) and exports from $37,- 
013,432 (U.S.) and $60,726,769 (.U.S.J (1938) to $2,753,- 

164 (U.S.) ( 1939). 

I'or many years Canton ha.s jilayed a conspicuous and construc¬ 
tive part ill keejiinR with its traditions and illustratiiiR the ('hi- 
nese .saying tliat “Eiverylhing new originates in Cant cm.” Alw'ays 
restive under tlie Imperial regime and a-source of anxiety to the 
grc'at emjxTors of the early Manchu dynasty. Canton became the 
centre of the acliv’e revolutionary propaganda which produced 
the downfall of the dynasty in 1911. The principal parts were 
played by C'antonese, many of them, not able Dr. Sun Yat Sen, 
trained in the United States, with wliich Canton has long had 
intimate contact. In the subsc'quent Civil Wars Canton became 
the centre of o[>f)o.silion to (he Northern Militarists and (he 
seal of the southern government in opposition to that of Peking. 
It produced the Kuomintan^ or Pco[)lc'’s jiarty which, under Dr, 
Sun’s leadership, developed an ambitious program of recon¬ 
struction and became the rallying point of the nationalist cause. 
•After many vie i>silu(k's, it wcis from (Aiiiton that the nationalist 
armies, professing llu'se principles, advanced nort Irwards by tlic' 
historic Cheling pass route-, alrc'ady described, to the conejuest ol 
Hankow and the lower AAingtze in ig.-’fi-jy. The; Nanking gov¬ 
ernment was the direct outcome of the movements focussed in 
Canton and is based on the iirinciiilt's (Ic'rnu'd bv Dr. Sun Yat Sen. 

C’anlon has also been deeply involved both in the dislurbamc-s 
arising out of intense communist iiroiiaganda, which at times 
have threatened lo break ui) the KHoniiutan^, and in the struggle 
against (he treaty rights ])ossess('c] by foreign powers. It look 
the lead in the organi/.alion of strong labour unions of a westc-ni 
type. Chic'lly through their agc'ncy was organized in 1923 a 
rc'markable boycott against Hongkong, by which the trade of 
tliis sc'aporl was almost paralvz.ed for months. 

Especially in the dc'vc'hijiment of municipal government had 
('anion bec-n conspic uciusly ac tive. The- local administration con- 
si-,it'd of the mayor and a council ap[)ointed fiy the provincial 
government to rc'prc'sc'nl various elassc's; merchants, scholars, the' 
pro'fc's.sions and labourc'rs. It was gein'r.illy admitted that, not with¬ 
standing the i^olitical disturbances, n'cd progrc'ss towards an c'fli- 
cii'iil lc»cal govc-rniiient had be<*n made. The outward ajiiic'arancc* 
of th(' city had been largely transformc'cl Broad boulevards occ u¬ 
lted Ihc' sites of the old cilv walls, clesiroved in T9‘‘1, thousands 
of ancestred gravc-s outside had bc'en tvaiisfc'rrc'd to distant hills, 
and new sulairhs, coniu'ctrd with tlie citv bv’ tracklc'.ss trolU'v 
lines, had taken their jilace. Wide slrc-c'ts had bc-en driven 
through congc'sted art'a.s, jiublie parks creatc'd, and n new Bund, 
similar in charactc'r lo that of .Shanghai or llankc)\v, hac| come into 
existeiu(' on (he water front, d'hc' jirogram im hided a new .sy.stem 
of do( ks, hridgi's over the Pearl river, dc'c'peiiing of waic'r c han¬ 
nels and, not Ic-ast, activ'c- developmc-nt of Wham[)oa as an outi»ort 
with a (Irc'deed channc'l to the sea. But witli the japaiu'se attack 
ill icj3,s tile facioric's and otlu'r modern establishments were de- 
stroced when the city was evacuatc-d. 

The abolisliment of (he (rc'a(\-iiort riglits in 1043 has empha- 
si/ed the imjtortaiue of ('hiiie-.e clecaloi'iiu'nt aftc'r the* war. Can¬ 
ton i- liie centre of the- most imporlanl of the non-mandarin lan- 
guaee /ones of southeast Cliiiia and the ('aiitoriese “dialect” is 
spoken by some i 5,000 c.joo to jo,000,000 people, but it is signifi¬ 
cant ill,it at the N ition.d Ediuational ccinfercncc of 1921 the 
Cantonese delegates, in (ommon with those from the other coastal, 
prcniiues. gave their adhesion lo the principle (hal Mandarin 
slioulcl be taught in all primary schools and recogni/ed as the 
jnincti of (^hina. The population of Canton was estimated 
at t.i 2 2 .(joo in 1956. (P. M. R.; X.) 

CANTON, a city of Eulton county. Illinois, U.S.A., near the 
Illinois river, about 150 mi. N. of St. Louis. It is served by the 
Burlington and the Toledo, Peoria and We.stern railwtiys. The 
population wa.s 11.718 in 1930, and was 11,577 in 1940 by the fed- 
er.il census. It is the trade centre of a rich agricultural and coal¬ 
mining district. The countv mines over 2,000.000 tons of coal in a 
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normal year. Ploughs were first macli* there in 1842. when Wil¬ 
liam Parlin began using steel for their construetion. The in¬ 
dustry he founded became a plant of the International Harvester 
company. Other manufactures include pit-cars, spark-plugs, 
clothing, cigars, millwork, brick and tile. Canton was laid out in 
1825, and was chartered as a city in 1854. Its name was .sug¬ 
gested by that of Pekin, a city 20 mi. cast. 

CANTON, a town of Norfolk county, Massachusetts. U.S.A.. 
14 mi. S. of Hoston, on the New ^'ork, Svew Haven and Hartford 
railroad. The population by 1040 federal census was 6.381. It 
has numerous and varied manufai tures. including textiles, patent 
leather, tishlines and radio filterettes. Canton has been a manu¬ 
facturing town since colonial dacs. It was the site of I’aul Re- 
vere's brass and bell foundry. In the .shade of Hlue hill, John 
Idiot began his missionary work among the Indians. The town 
was separated from Stoughton and incorporated in 1797. 

CANTON, a village of northern New York, U.S.A., on the 
Crasse ri\er, 17 mi. S.E. of Ogdensburg; the county seat of St. 
Lawrend* county. It is on federal highwa>’ 11, and is served b>’ the 
\ew York ('i-ntral rail\\a\-. The population in 1940 was 3,018. 
f(‘deral census. Thi' xillagt' is in a jirospemus dairv-farming 
region. It has two large milk [ilants and several other manufac¬ 
turing industries. I'or man\' years it was famous for its canoes, 
which went to all parts of the world. It is the seat of St. Law¬ 
rence uni\ersit\ (cliartc'red including the Hrookbn law 

school and the Clinton Liberal institute I founded at Clinton in 
1S3:). The first settler, Laniel ll.irrington from Connecticut, 
came in iSoo. The village was incorporated in 1S43. From 180.4 
to 1807 it was called New C'airo, 

CANTON, a city of northeastern Ohio, U.S.,'\., 60 mi. S. by 
Iv of Cleveland, at an altitude of 1,0(15 ; the county seat of 
St.'irk count)'. It is on fech'ral highway 30. and is siTved b\' the 
lialtimore and Ohio, the Penns_\l\ania and the Wheeling and Lake 
I'.rie railways. 'I'lie area is 1 | s(j.nn. d'he jiopniation in nuo w.is 
;s7,09i (Si-tiC' iiati\e white), aiul was 108,401 in 1(140 In' the 
federal census. Canton has some 300 factories, making 1.500 «li- 
\er.Mtied ])rodiiels, .Sfet'I is manufattured from ore to billet and 
bar, and is the basil' m.iterial for the niajorit)' of tlie otlu'r prod 
uets, such as safes, \aults. structural steel, steel ‘'lumber” and 
furniture, roller bearings, enanu-lware, diesel and gasoline engines, 
ornamental stria’t-lighting standards, and so on. Hriik and tile, 
in many varieties, constitute a second large grouj) of industries. 
Factor)' output in and mair the cit)' in i<kjo was valued at $370.- 
000.000. -Assessed valuation of jiroperty was $148,874,120; b;ink 
debits to individual accounts were $488.4f)0.552. 

I'Yom 18(17 Canton was the home of President McKinlc'v. He 
and Airs McKinley are buried in a lieautiful granite memorial, 
ere cted by the nation, in a jiark of 26 ac. on Monumcait hill Can¬ 
ton was laid out in 1805. bc'cani'- (he count)' seat in 1808 and 
was cliartered as a cit)’ in 1854. In 1850 the i)opula(ion was 
.v6o 3; in 1880, 12.258; in h;oo, 30,667. Between j(;oo and k^io 
it increased 63-7''i; between 1910 and i(j20, 73 4CC The city 
has 600 ac. of parks and plavgrounds and a 40-ac. arboretum. 

CANTON, a word usc-d for certain divisions of some European 
countries. In I'rancc-. the canton, a subdivision of the arnmdissi - 
nu-iit, was a territorial rather than an administrative unit. The 
cantons were created by the l.iw Dec. 22, 178U, but their admin¬ 
istrative character was taken ;iw'a)' b)’ the Cc^nsular con.stitution 
of the )'ear XTII. There were 3.028 in Kytb, each comprising 
on an avc-rage about 12 communes. The canton, the seat of a 
justice of (he iieace, returned a mc-mber to the consril d'ar- 
>'ondis.sr?nnit (scr I'k.v.nc'e). In Swit7-erland, canton is the name 
gi\'en to each of the* 22 .‘st.-pfs comprising the Swiss confederation 
(sec SwiTZF'.RL.WD). In heraldr)'. a “canton” is a corn«*r or .scjuare 
division on a shield, occupying the up|)er corner (usually the 
dc*xter). It is in area two-thirds of the charter t.sci’ Hekalory). 

CANTON ISLAND, the largest and most northerly flat. 2° 
50' S.. long. 171° 43' W.) of eight islands which constitute the 
Phoenix group. Pop. (1940) 40. These are 500 mi. N.E. of (he 
Ellice islands. U.S. whalers frequented this area from the end 
of the 18th century. The island was suiweyed by Commander 
R. W. Meade, of the U.S.S. “Narrag.insettwho named it after 
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a New Bedford whaler, the “Canton.” which was wrecked off the 
island in 1854. By an agreement concluded April 6. 1939 between 
the United Slates and British governments, Canton and the 
neighbouring Enderbury island were placed under joint U.S.- 
British admini.stration for a period of 50 years. The U.S.S. 
“Bushnell” surveyed the island in I93(). A few IPS. and British 
colonists were permanently established on Canton, occujrying 
small houses south of the lagoon entrance to tlu' western side of 
the island. Canton is an island of the coral atoll formation w'hich 
is familiar in the South Seas. It is triangular in shape and encloses 
a large laeoon studd»‘d with coral heads and crossed by numerous 
barrier reefs. It is a narrow strip of land, varying in width from 
100 to 500 yd. and in height up to 20 ft. The western side of the 
island, lying in a north-.south direction, is the shorte''t -about 4 
mi. in length. The other sides trend in a southeasterly direction 
and meet at a point about nine miles from the northwestern 
extremity of the island. (W.H.CTi.) 

CANTONMENT. The disposition of troops in weatherproof 
shelters, siu h as j)rivate homes or in other buildings taken over 
for the purpose, is known as (■(intofii?ii^. and tiu' aggregate of the 
structures so occujiied, as a cuntonnicnt. (Sec also Bivoi ac.) 

Until within relatively recent times, a European army in the 
conduct of active operations, but suflitienti) ri-moved from hos¬ 
tile concentrations to be safe Irom sudden attaik. would, if tin.'d 
b)' long camiraigning, be gi\'en tenqiorar)’ rekixation b)' (antoning 
it among nearb)' villages, and this was the onl) l)pe ol canton 
ment (hen known. The sole i>ermanenl eslabli.^hme^ls of (hi- 
( haracter iqr to the mid- iqth centurv were (hose oi t upietl bv Brit 
ish troops in India. These were usuallv in the viiinit)’ of, but 
removed some distance from, substantial native settlenuaits. 

In World War 1 , the Ihiited States Armv, during its period of 
Ir.'iimng prior to embarkation for l''r;mi e, was boused largel)' in 
t.'intonmenls hurnedlv built lor the purj'ose and lonsisling o! 
great number^ of two-story vvoodi'n buildings of iinilorni di'sign 
■A (onveniional (amp of this t)’])e sheltered some so coo oliuer- 
and men .md (on.-t ituted in elfe< t a small s (4 f-( out .lined lit)’ with 
.ill of the r('(|Uisile utilities, ;ind enjoved abo the l.ieililies of .'i 
base ho-pital of 2.500 beds. ('on -1 rin I ion of (liese cmtonmenl^ 
(luring the winter of i(p7-i8 failed, unfortun.itelv. to keep uj) 
vvitli the inllnx of men rejRirting for dutv niidei tlu* Selective 
Service act. and (onsiderahh' liardship was exjierieni ed. and ill- 
ne.^,'. developed, as a rt'sult. After (he Iennination of tl'ie war, 
most of these camj) sites were sold or abandoned; heme, when 
the draft army of 1(440 (ommerued to assemble, tin entirelv new 
groiijt of sites htid to he ticiiuired tind const nu I ion oi)eratiote 
rushed in ;i manner highlv' rcminisi enl of km 7. (('.(.b) ) 

CANTOR, GEORG (1845 -1918), C.ermtm mathematician, 
vvtm horn at St. Petersburg ( Eeriingrtid ) on Manh 3. iS,j5 lie 
was ediKtiled .'it Ziiriih, Berlin tind td'»itingen. He w'.o a])pointed 
tutor of mtitliemtiti(s in the Ihiiversitv’ of Halle (Wittenberg), 
where in 187.^ he becime exhtiordintirv profe.-^sor tind in i8;(4 
ordintirv |irof(''-so»' of mtitbemtili( s. (Pantor's earlv v.'ork wtis on 
I'ourier Iseries. tind in extending the results obtained be develoiied 
a theory of irrtiliontil numbers which bef tmie (lassical. He de 
velojied an tirithmetic of the infmiti' tind ti new brtimh of mtithe 
niati(s the theorv of sets of points, "riiis theorv underlies mathe 
mtitiral analvsis. It has litid a profound inlluenee on modern work 
in the foundtitioris of nitil hemat i( s and in mat hemtit i( td logic. In 
i 8()5-()7 he published iiapims on /iriiriijidniin, drr fnnrdinifi'fi Mi'Ji- 
^cidchn- whidi formed the btisis of his well-known work Cmitri 
hntioiis to the foiotd'mv of the theory of trnusfini/r uiniif>rr.\ 
( KM 5). Cantor’s last yetirs were embittered by tdttnk.- oi iellow 
malbemtitieians who could not a[)precitite the origintdifv ol his 
work. He died on Jan. 6, 1918, at Halle. 

CANTOR, MORITZ ( . S o-k) .'O ), (lernitin nlaiIu'n'i,(ti( tan, 
wa- born at Maiinlieini on Aug. 23, Ht' sludied tii Heidel- 

b('rg. (bitlingen, Berlin. In 1855 lie lua tiim' ti tutor tuid in 18()3 
professor of mathematics at Heidelberg. His first impmianl book 
wa^ Matheviathche Beitrliee ztiin KNllurlehen (iSC; 1, this wtis 
followed liy his well-known ]'orlesiiii^efi uher die (n u hichte der 
M at In niiitih, (lie first x'olume of vvliieh was piiblislKa! in 1880. the 
SCI ond in iSf)2 and the third in siK'ressi\c p.irl- between 18(44 
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CANTOR C:ANLJTE 


.'ind liy Ihis lime Canlor wap loo old to undertake llio 

lourth volume; t(jnset]uently the work was divided between nine 
men. each re.sponsible for one sec tion and under the editorship of 
Cantor. This work ^jive-s a clear, accurate account of the history 
of mat hemal ic.s from earlie.st time.s up to 1799. A number of 
.small iiKK (uracie.s w'hidi were in the Vorlrsun^rn have since been 
corroded by Gu.stav Krir.sfrdm. editor of the Bibliothr.cd Matht- 
inatlca, lietwecn iSst) .and (.'antor wrote .a nnmtx'r of papers 
W’liii h W'ere published (liielly in Ihe Zi il^rlirift j'ur Miillivnuitik 
und I'hysik, nnumy thc-m beinj^' “Kui lid und .seine r Jahrhundert” 
(1X97) and “I)ie Rdtni.schen Af^rimeimonm” (1.S75). Cantor’s 
(■>(- .irjhl faiU'd him towards the encl of his life, lie died on April 
JO, fo 'o, at Jli’idelberct. 

CANTOR, in music, literally ‘siiRter'’; and in church u.sage, j 
thi- one (chanter, precentor, suecentor) whose business it is to lead j 
the siftKinp or, if not adu.aliy to do this himself, to be responsible 
for its l)einK propt-riy clone b}^ ollu rs. In German usa^c the term, 
with Ka{iellineister as its ef|uivalent, includes the further meanings 
of (hoir-mast('r and or^'a/iisf, as is rc'called by the time-honoured 
(lesc ripl ion of Haa h as the “Leipzig Cantor.” In French, maitrc dc 
(hii/jcllr is the corresjumding U-rm. 

CANTU, CESARE (im Ttalian historian and nox'el- 

ist, w.as born at liri\io, l^omhardv, on Dec. 5, 1S04. On his 
f.ilher’s (h'.'ilh he w.is left in ch.irge of his brothers and sisters, and 
suiiporicd them liy (In' proca-eds of (eaching and writing. His 
e.trly books inc lude some of hi.s best work, notably La Lomhardia. 
iicl sreolo A'F//. (1.^32) and (he iio\el Mmi^hcrita Pusf/rl.i 
(Milan, iS3,H). This novel w'.is w'ritten with a looth-pick as {mti 
and candh.'-smoke for ink in an Austrian ]iri.son, where he was 
((infilled for political reasons. In lie Ix'gan a universal his¬ 

tory, Ston'd CiiiivfrMdr (Turin, 35 vols,, roth ed., it'icjo), com¬ 
pleted in iS.ib, and repealedly revised, which broimhi a fortune 
to (be publisher and a competi'm e to its anihor. During the revo- 
liiliun of iM.jS he (led from 'I'urin (o Milan to escape arrest, hut 
after the Five Days h(' returned, and began to edit La Guardia 
Ndziodiilc. He was one of tlie feev liberals who resiuindecl to Ihe 
pac itic overtures of the art hduke Maximilian, a fac t th.it w'as often 
lirought up against him in later da>s. After the est.ibli.shinent of 
(he ItaJi.in nionarehy he was u deputy to the ch.aniber for a .short 
time. He fouiiclecl the Lonib.ird historic ,tl society, and w.is a{>- 
pointecl suiierinlendenL of the Lombard archive's. He dic'd in 
Mil.in on March 1 1, iS(j5. Among his numerous other works may 
he mentioned; G,Ii Ent'ui in Italid (Mil.m, 1S73), and L'ahatc 
Eorini c la LDinhiirdia ncl siuolo passato i 1H5.I). 

Sn' Ills Ki tttini.sn iizc (1SS3) ; and I’. M.intrccii, Cisarr Cantu (i')05). 

CANUSIUM, an aiuieut c ity of Apulia ((ir. Kareaioe, mod. 
Cc/nu.sd), cm (lie rigliL b.mk of the Autidus (Ofanto), about 12 
in from its mouth, and siluatc'd upon the Via Traiana, 85 m. 
I'i.V K. of Leiieveutinn. It was s.iid to have liec'n founded hy 
Diomede, and even at the time of Horace {Sat. i. 10, 30) both 
Cl reek and Latin wc'te siiuken there. The legends on the coins 
are Greek, and a \('ry large number of \’.ises hacc becai found 
in the'lU'c ropolis, fine polychrome vases hc-ing actually made (here 
(3r(l. cc'ntury n.c'.). The town came voluntarily under Roman 
soc'ereignty in 31.S u.C., afforded a refuge (<» (he Kcnn.in fiigiticc-s 
after C.innae, and remained f.ilthful for the rest of llu* war. It 
revolted in the Soei.il War, in which it would appe-ar to ha\e 
sutfered. inasmuch as Straho (\i. 283) s[)eaks of (.'aniisium and 
Ai'iii as having .shrunk considerably in his clay. It h.id a trade in 
agricultural products and in Apuli.in wool (ihc're dyed and 
(leanc'd); its [losiliou on the high-road was imi>ortan(. It W'as 
a mnnicipiiim under the e.irly empire*, but was eonvi'rled into 
a cohoiia under Antoniniis I’ius by Herodc's Attic us, who providc-d 
it with a water-supiily. In the <)(h century it was still the must 
importan] city of Apulia. .\ fc'w buildings are still iireserved. 

Sir 'P. .V^Iiby and R. G.udncT in Papirs of the British School at 
Rome, viii., 154 scq. and reft. 

CANUTE (cxnx), known as “the Great” (c. 995-1035'), king 
of Norway, Denmark, and Faigland, son of Sweyn Forkbeard, 
king of Denmark, was born c. 995 In 1013 he .sailed, with his 
father, for England and shared in the ccmquest of Wes.sex. .After 
Sweyn’s death, in Feb. 1014, and the return of King Ethclrcd, 


who had lied to Normandy, Canute ’v\’a.s driven out of the country, 
(jnly to return again in 1015 with a strong Danish fleet. He landed 
at Sandwich, plundered Dorset, Wiltshire, and Somerset, and, ad¬ 
vancing through Wessex, proceeded (0 subdue northern England 
as far as York. The fact that he met with so little resistance points 
to the probability of a general Danish supremacy already existing 
in England, north of the Thames. Wessex, however, put up a gootl 
fght against Canute’s army, which was soon reinforced hy Eadric 
and the East Anglians. At Ethelred’s death, in April iot6, Ca¬ 
nute persuaded the Witan at Soulhanifiton (0 <dert him ki.ng; but 
London W'as obstinate in its support of Edmund Ironside, Elhel- 
rc'd'.s son. After the failure of several altem])ts to lake Lcjndon 
by siege, and a reverse at Shcpjiey, Canute at last dc'feated Ed¬ 
mund at Assanduhe in Es.sex. After this a conference was held at 
Olriey, an island in the Severn, at which it was settled that Canute 
.“-hould rule* over Mercia and the north, while Edmund retained 
East Anglia and Wessex, with London. A few months later, in 
Nov. 1016, Edmund died, and Canute was elected king of all 
England. Fkimutid’s two young sons fell into his hands and w'ere 
sent to the court of Sweden. 

Canute exiierienced, naturally, the advantages as well as the dis- 
.I'hantagcs of his position as u foreign conc|ueror. For one thing 
he couM always resort to the expedient of imjiorting large' bodies 
of Scandinavian troops in ease of diffirultii's in Kngland, and in 
the .second place he W'as free from llu; tribal jealousies of the* \’a- 
rious English kingdoms, being a foreigner and equally king of all 
England. I'o counteract (he disadvantages, too, he was larefnl 
to piursuc an anti-Dani.sh policy; after bani.shing his first wife, 
.Ac'llmln, ;iiid luT two sons Harold and Swe\'n, he married Ellu'l 
icvl's widow, Emma; and he sent back all his Danish ships and 
'.()ldiers with the ('xci'fition of the crews of 40 ships, who were' to 
form his bodyguard of “huscairk'S.” Canute’s firm alliance with 
the native clergy, his numerous beni'faelions, his eonsecTiit ion of 
lh(' church at As.sandune and re.sloration of that of .Sl. Edmund at 
bury were all part of the same policy. In io2() he went on ])il- 
grirnage to Rome and was present at the coronation of Conrad 
HI. as emj^cror (1027). 

Canu(c*’s reign W'as a pc'riod of unn.snal order and seeiiriCv; h(* 
seems to have had more idea of central government than h.ul any 
of (lit' earlier Saxon king.s, and the body of seeretaries wlio 1ra\ - 
elli'd with him on his journeys represf'nt the first trace' of a perma¬ 
nent aclrninistrative staff, though their functions are uneertain; 
and though his division of the kingdom into lour earldoms was 
ft'udal in tendency, Canute seems to have, looked on his earls sim¬ 
ply as royal olVu ials, witness the summ.ary dismissal (»f earl Thor- 
kil, in 1021, and the api)ointment of the Saxon, Godwin, a.s earl of 
Wessc'X in his place. Canute is responsible for a code of laws, hut 
these are no more than a rccaiMtillation of the earlier Saxon laws 
of I’lhelrt'd and Eadgar and contain no innoiations. In 1018 Ca- 
niite’.s brother, Harold, king of Denmark, died without issue, and 
in 1019. Canute, who succeeded him, paid a visit to iiis Seandi- 
na\ ian dominions. His work of reform and reronrilialion was in- 
terru[)led in lozo by the attempt of Olaf llaraldson, king of Nor¬ 
way, in eonjimc'tion with .Anund Jakob, king of Sweden, to conrjuer 
Denmark. Canute defeated the Swe-dish tli'ct a! .btanget)j(*rg, and 
'^o seriously injured the combined squadrons at the mouth of the 
Helgeaa in Famt Scania, that in lO-’.S he was able to subdue the 
greater part of Norway “without hurling a dart or swinging a 
sword.” but the eomiuest was not permanent, the Norwegians 
ultimately ri'ung sueresefully agaiimt the t>'ranny of Allifa. who 
nii'-iuied the i ountry in Ihe name of her infant son Sweyn. Canute; 
aFo succeeded in esiahli.sliing Ihe dominion of Denmark over the; 
sciulhern shores of the Baltic, in Witland and Samland, then 
forming jiart of the coast of Pru.ssia. Of the details of Canute’s 
government in Dcmmark proper W’e know but little. His most re- 
mark.ihle institution was (he TingUd, a military brotherhood, orig¬ 
inally 3,000 in numlu'r, composed of members of the richc'.st and 
noblest families, who not only formed the royal bodyguard, but 
dt'l garrison duty and defended the marches or borders. The 
.story that he rebuked the flattery of his courtiers hy .showing that 
the advancing waves paid no heed to his ennimand, is told l>y 
Henry of Huntington, alioul 1130. He was the first Danish 
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king who coined money, with the assistance of Anglo-Saxon mint- 
masters. At some uncertain date Canute took an army into Scot¬ 
land, after the Scots had defeated the Northumbrians at Carham 
in 1018, and ultimately Malcolm, the king of the Scots, is said 
to have acknowledged his overlOrdship. 

Canute died at Shaftesbury on Nov. 12, 1035, in his 40lh year, 
and was buried at Winchester. 

See Danmarks Riges Historic. Old Tidcn og den aeldre Middclaldcr, 
pp, 3S2-406 (1897-1905) ; E. A. Freeman, Norman Conquest (1870- 
75); Steenstrup, Normannerne (1876-82). 

CANUTE VI. (Cnut) ( i 202), king of Denmark, 
eldest son of Valdemar I., was crowned in his seventh year (1170) 

his father s co-regent, and in 11H2 succeeded to the throne. 
During his reign Denmark consolidated and extended her domin¬ 
ion over the North Baltic coast and adopted a more independent 
attitude towards Germany. The emperor Frederick I's claim of 
overlordshiji was rejected, and hi.s allempit to stir up Duke Bogis- 
la\' of Pomerania against Denmark's vassal, Jaromir of Riigen, 
was defeated liy .Archbishop .Absalon, who destroyed 403 of 
Bogislav's 500 ships in a naval action off Strela (Stralsund) in 
1 184. In the follovcing year Bogi.slav did homage to Canute, 
who, hencefonh. .it}led himself king of the D.nu's and Wends. 
This victory led two years later to the voluntary submission of 
the two Aliodiiie princes, Niklot and Korwin, to the Danish 
crown, whereupon the bulk of the Aliodrite dominions, which 
extended from the Trave to the Warnow', including modern Meck- 
lenl)urg. were di\ided between them. In 1107 Otto, Margrave of 
Brandenburg, iraaded Pomerania, while in (he following year, 
in conjunction with Duke Adolf of Hol.sttan, he wa.sled the 
dominions of the Itanophil Abodrites. '’I'he war continued inter- 
mittentl)' till 1201, whi'ii Duke Valdemar, Canute's younger 
brother, conciuered the wliole of Holst tun and Duke Adolf was 
,sul)sequen(ly capuirial at Hami)urg and sent in chains to Den¬ 
mark. North Albingia, as the district between the Eider and (he 
Elbe was tlnm called, became D.niish territory. Canute died on 
Nov. 12, 1202. 

See Daiinuirics Tlistoi/c. Oldiidcn ol; den nvUlre MiddilaUlcr, 

Iip. 721-735 (1897 igo.S)- 


canvas are, in general, of a superior nature. All kind.s of vegetable 
fibres are used in their production, chief among which are cotton, 
flax and jute. The yarns are almost invariably two or more ply 
an arrangement which tends to obtain a uniform thickness—a very 
desirable element in the.se open-built fabries. I'he plain weave 
A in the figure is extensively used for these 
fabrics, but in many cases special weaves 
are used which leave the open spaces well 
defined. Thus wea\'e If is often employed, 
while the “imitation gauze” weaves, C and 
D, are also largely utilized in the produc¬ 
tion of these embroidery cloths. Weave 
B is known as the hopsack, and probably 
owes its name to being originally used for 
(he making of bags for hops, 'Fhe cloth 
for thi.s purpose is now called “hoj) pocket¬ 
ing,” and is of a structure between bagging 
and larp.iulin. Another class of canvas, 
single warp termed “artists’ canvas.” 
is used, as its name implies, for painting in oils. It is also much 
lighter than sail canvas, but must, of necessity, be made of level 
yarns. I'he best cjualilies are made of cream or bleached tlax line, 
although it is not unusual to find an admixture of tow, and even 
of cotton in the commoner kinds. When the cloth comers from ihe 
loom It und(!rgoe.s trealinent t(» prepare the surface for the jiaint. 

CANVASBACK, a di\'ing duck related to the pojiard 
(o.v.i, but larger. The canvasbatk (Aythya valisiuer'ui \ is an 
.American bird mud) esteemed for fhe table. It takes it,- name 
from the light colour of the back. The lie.id is ch(!stnut. the lieak 
long ;md narrow. The canvashac k is found in the whole of North 
Ami-rica, and breeds from. Great Slave lake soi.uh to ettstern Ore¬ 
gon, iioi'thern New Mexico and central Minnesota; wintering from 
out hern Briti.sh Golumbia and ( 'hcsapf’.ake bay to the Gult 
late.s and Mexico. Fi'cding on wild cdeiw’ in winter wa- sup- 
jKised to giv(‘ its lle.sh a delectable tlavour. (G, F. Ss ) 

CANVASS, to sift through c,m\'as. heiu e to examine c.iri’- 
lly 'I'o solicit .subscriptions, inleic.-t, votes in .a ])ros|)C( 11', e 
election ei( 



Canvas weaves 

A. Plain weave. B. Hop- 
sack weave. C and D. I mi. 
t.ition gauze weaves 


CANVAS, a stout doth which probably derives its name 
from cannahts, the Latin word for hemp. I'his w'oukl appear to 
indicate that canvas was originally made fia.m) yarns of tlic henij) 
fibre, and there is some ground for the as.sumjition. This tibrc 
and that of flax have certainly been u.sed for ages foi: the jiroduc- 
tion of doth for furnishing sails, and for certain classes of doth 
used frir this imrpose the terms “sailcloth” and “canvas” are 
synonymous. Warden, in his Lhicn Trade, sttites that the manu- 
laclure of sailc loth was established in England in 1500, as afipears 
by the preamble of Jame.s L, c;tp. 23. But this, or a like doth of 
the same name had been used for centuries before this lime b>- 
the Egyy)lians and I’hoenic ians. Since the introduction of the 
power loom the doth has undergone several modifications, and it 
is now made both from flax, hemp, tow, jute and cotton, or a 
niixture of these, but the quality of sailcloth for the Briti.sh 
government is kept up to the original standard. All flax canvas 
is essentially of double warp, for it is invariably intended to with¬ 
stand some pressure^ or rough usage. 

In structure it is similar to jute tarpaulin; “bagging,” “tar¬ 
paulin'’ and “cainas” form an asci-ncling serie.- of doth.-, so far 
as fineness is concerned, although the liuesi tarpaulins are finer 
than some of the lower cancases. 'I'he cloth may Ik* natural 
colour, bleached or d>'ecl. a very common colour lieing tan. 

Amongst other article.s marie from it are; receplade.-v for 
photographic and other apparatus; bags for fishing, sliooting, g«jlf 
and other sporting implements; shoes for cricket and other games, 
and for yachting; travelling cases and hold-alls, letter-bags, 
sc'hool-bags, and nose-bags for horses. Large quantities of the 
various makes of flax and cotton canvases are tarred, and then 
used for covering goods on railways, wharves, docks, etc. 

Sail canva.s is, naturally, of a strong build, and is quite different 
from the cnnv.as doth used for embroirlery jnirposes, often called 
‘‘art canvas.” I'he latter is similar in structure to cheese-cloths 
and strainers, the ehiet diilercnce being ;hat thc_ yarns for art 


CANYNGES or CANYNGE, WILLIAM (< 130 i i-t 7 i 

English merchant, was born at Bristol in i3qf; or 1400, a mem¬ 
ber of a we;dlliv family ol rnerdiants and doth-manuf.n ( urer.s 
in that city, (kmynges was ri\c“ times ni:i\’or of, and twiie 
member of yiarliamenl for, Bristol. He owned a fleet of ten 
shii)s, the largest hitherto known in England, and emploN’ed. 
it is said, Soo seamc'n. By special licence from the king of 
Denmark he enjoyed for some time a monopoly of the tVb trade 
between Iceland, Finl.and and I’.ngland, and be ^d^o ccMiipc'led 
.succ(*.ssfully with the Idcmish merchants in the Baltic, obi,lining 
;i large share of their business. In )45(» be entertained i\T;irLMret 
ol Anjou at Bristol, and in 1461 Eclwaird IV. Canynges umler- 
look at his own expense the great work of rebuilding tin- (anious 
Bri.-tol church of St. Mar}', Redclifle. In 1367 he hin)''df took 
hoi}' orders, and in 146(1 was made dean of Westburv. He died 
in 1.J74. The stalc.sman George ('anniiig and Ihe first viMmunt 
Stnilford de Rcdcliffe were dc'seendanis cd' his family. 

CANYON, an anglicized form of the Sjeanish word (unon, 
signifying a valley with high diff-like sides, sndi as are found in 
the western j)arts of the I'nited States and in Me'\ico A lew 
I of (he more notable examjiles in the I'nited Slatc-s are the (iiand 
j C'anx'on (i/.v.) of the Colorado; the Canyon of the WIIcnvstone. 
tin ^’ellowstorK* National park: and the lilack ('aii\()n oi the 
! Gunnison, in ('olorado. 

i CANZONE, a form of \erse whith fia-. leailied 0- t rom 
Italian literature. The word is derived from the I’ro\( ii(,,il ninsd, 
a song, but it w;is in Italian first lh:i1 th(^ form bee ana ;i literary 
one. and was dedicated to the hiehesl uses of poetry I'fie c .inzone- 
strophe consists of two parts, the oinaiing one- being distinguished 
by Dante as the froute, the cl(),'irig one as the .vbn;//; 'riiese parts 
are connected by rhyme, it being usual to make the rhyme of the 
last line of the jroiitc identical with that of th* to ' line of the 
sirma. In other resperts the canzone ha^ great liiaiiy .is regards 
number and length of lines, arrangement of rhymes and conduct 
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of structure. An examination of the best Italian models, however, 
.shows that the tendency of the canzone-strophe is to possess (y 
lo, II, i3, 14 or 16 verses, and that of these the strophe of 14 
\erses is .so tar the most frequent that it may almost be taken 
as the type. In this form it resembles an irremilar sonnet. The 
I'/Vrt Niwva contains many e.\am|)les of the can/one, and the.se 
are adompanied by so man}' explanations of their form as to 
lead us lo believe that the canzone was orii^inaiJy invented or 
adopted by Dante. 

The Cdfizoriinr of J’etrarch is of threat authority as lo the 
lorm (jf this species of verse. In haurland the (anzone was intro¬ 
duced at the end of the ibth century by William Drummond, of 
Hawthornden. who has left some \erv beautiful examples. In 
(lerman [toetry it was iulti\'ated 1 )\- A. \V. von .Sthle^el and other 
jjoets of the Romantic period. It is doubtful, however, whether 
it is in af(reemeiit with the genius (jf ;mv laiiKuaete but Italian. 

CAOINE (pron. A'ee;/). an Irish term for the wailiti^t lamen- 
latioms uttered over the body of the deceased at wakes and 
funerals. These, wailinKs, whiDa are sometimes led by professional 
or semi-professional mourners, are more or le'^s mu.sical in char¬ 
acter. The practice still lintters in rcmiote parts of Ireland. 

CAOUTCHOUC the principal constituent of natural rubber 
(.see RimnKk; Hoia.vy. ('lu.i iva'i io.\ and Chk.m tsTKV i and there¬ 
fore sometimes called pure rubber. It occurs as a \aTelable gum, 
mixed with from bi <S times its own weight of other sub¬ 
stances. Caoutchouc is a white resilient .solid; at 0-10° C. it is 
hard and opacjue, liut it bc'comes soft and translucent above 20“ 
(’. It contains carbon and hydrogen only, and belongs to the 
terpc'nes (q.v.). H\- pohiueri/.ation (c/.v.,) isoprene can be con¬ 
verted to a product resc-mbling caoutchouc but inferior to that 
synthc-si/eci 1 )\' the plant. Minrral aitdit chom s is one of the names 
of elaterite (c/v ). or elastic bitumen. 

CAPACITANCE, is the modern term for what was fomierly 
called “capacity” in cdc-ctrical circuits. It mav relate to an iso¬ 
lated conductor whem it is detmeci as the constant ratio of the 
charg(' Q on the conductor to the |)otenlial. I', to which that 
c liarge raises the conduc tccr, /'.c. (' -=() C. If the conductor is an 
isolated sphere in vacuo the potential 1' r where r is the 
raclius cd the sphere-. Ileiue the capacitance of an isolatecl sphere 
ec|Uals its radius. 

Capacitance- is cdtc-n c oik c-ntratc-cl in elec trie;d cctndensc-rs 
and in man\' such cases m.iv be simply calcul.itecl. On the other 
hand in many elec trie.d circuits the capacitance is distributed 
throughout the circuit and more technical method.N are recjuirc-d 
to find its \ahic- 

I'lie capacit.'im c- cd' condintor.^ or electrical circuits in gc-neral 
depends on the- presence cd" lu-ighbouiing charge-s or conductors, 
also on the mc-clium bc-twee-n them. (.SVc Id.ic rKUirv ) 

(n illm.i 

CAPACITOR, in a r.idio sc-t, is an instrument for storing 
electrical enc-rg\ in electrostatic form t c' Elkc’i kUi i v ). It or¬ 
dinarily consists cd two conducting surfaces, approximately jiaral- 
lel, separatc-d b\' an insulalcjr or dic-lectric mate-rial. It is also 
called a condc-nser (scf C'o.nui.nsi.k f Kli-.ctku al 1 ). 

CAPACITY the .d)ilil\’ to contain ;i clelinite c|uantit\-. Cu¬ 
bical capacitc- is nic-;isured in units of volume. Klectrical c.ipacity 
ov < apa( itatuf c 7 v 1 is dc-noted by the c h.iigc-C L'ee l-p 1 ctkic i iw i 
which a sNstc-m will hold on the aiijdication of a given \'oltagc- 1*. 


and is given by the 
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150,157. It juts out so far into the Atlantic that it has been 
called “the long wharf of Canada.” the distance to the west coast 
of Ireland being less by 1,000 mi. than that from New York. A 
headland on the east coast is also known as Cape Breton, and is 
said by some to be the first land made by Cabot on his voyage in 
i4c;7-c;,s. The large, irregularly shaped, .salt water lakes of Bra^ 
d’Dr eommunic'ale with the sea by two channels on the northeast, 
a short ship canal connects them with St. Peter’s ba}- on the south, 
thus dividing the island into two parts. Except on the northwest, 
the ccjastline is indented with numerous bays. se\ cral of which 
form excellent harbours. The most important are Aspy. St. Ann’s. 
S\dncy, Mira. Louisburg, Ciabarus, St. Peter’s and Mabou; of 
these. .Sydney harbour, on which are situated the cities of Sydne>' 
and North Sydney, is one of the finest in North America. Tliere 
are numerous hill streams not navigable for an\’ distance; the 
largest are the Denys, the Margaree, the Baddeck and the Mira 
Lake .Vinslie in the west is the most extensive of several fresh¬ 
water lakes. 'Phe surface of the island is hilly and the northern 
jiart is a tableland i.ooo ft. high, consisting of gneiss, and fringed 
by a narrow border of carlioniferous rocks. South of this a Cam¬ 
brian belt continues the same formation on the Atlantic toast of 
Nova Stotia. On the west and south sides of the island at Seacoal 
Bay and Little River (Richmond county), valuable seams of toal 
are worked. Still more- important is the S)(ine\ (oal held on the 
east coast from Mira ba>' In St. Ann's. The outcroj) is plainly' 
visible at various points along the coast, and coal has been mined 
in (he neighbourhood from a very carl\' period. The cc-al is bi¬ 
tuminous, of got)d (juality and easily worked, most of thi- seams 
dipping at a low angle. Several base been mined for miles be¬ 
neath the otean. Slate, marble, gypsum and limestone are quar- 
rietl. the latter being of great value as a flux in the blast furnaces 
of Sydney. Pop. (1(141); Sydney jS.305; North Sydney b.S^b; 
Sydney Mines S.k^.S. 

'Die lumber, agricultural jiroducts and fisheries of Cape Breton 
are also important. Nearly covered with forest at the time of 
its dis(0\i-r>-, it still exports jiine oak, beech, majile and ash 
Oats, wheat, turnips and ixiiatoes are (ulli\ated, chietb’ for home 
(onsumiition; horses, cattle and shec']) are reared in (onsiderable 
butt k 1 (.hi .-d. 'I'he Bras d'Or laki- 

and the neighluturing s(-as suppK' an abundaiue (d (od, maikeri-l. 
lu-riing and whilehsh, and the fisheries emplox' oxer 7.000 men. 
Salmon and trout abound, attraiting large numlxers ol tourists 
and sportsmen from the other proxinces anti from the- I nited 
•States, 'riie ('anadian National railway exlt-nds to S\-dne>' and 
crosses the Out of Canso on a powerful ferry. 1 -rom flu* same 
str.iit a railway runs uj) the west loast, and sexeral shorter lines 
.are tonirolled bx- the mining companies. Of these the mo.-t 
import.int is that connecting Sx-dnex- and l.ouisburg. Nutuerou- 
ste.imers, xxiih Sydnex’ as their headquarters, plx’ upon the Brtis 
d'Or l.ikes. The d'rans-C.anada (.National) air serxice connects 
Sx'diK-y xvilh regu'.ar schedules to Moncton and St. John's. Nfd. 
'I'he inhabitants are mainly of Highland Scottish descent, and 
Oaelit is largely spoken in the (ountry districts. On the south 
and west coasts arc- found a number of descendants of (he orig- 
in.d I reiiih sc-ttlers ;ind of the .Xcacli.in exilc-s (.oc Noxa Scotia). 
and in the mining town> nunibcM-- of Trish are emj)loxed. Several 
hundre-d Mi( i\la< Indi.ins, for the- most i).iit of tnixed blcjod. arc 
jeriiuipally emploxt-d in m.aking baskets, fi.sh-b.irrels and butter- 
firkin- Nearly the- xxl.oU- ^)^^pulatlou is dix ided betxveen. the 
Roman and rresbx teri.in < rc-c-d- 

HISTORY 


Ll.c.KAPiiY. ) I Jicnmil (dpiicity mc-asures tin- capability of a bodx' 
for absorbing heat ((/r.i. and numerically is the prodiu t of its 
specific heat and its density. 

CAP-A-PIE, O.Er , meaning from “head lo foot,” a mediae¬ 
val ex[)ression to indicate that a knight or man-at-arms was 
ec|uij)ped xvilh full l)od>- armour. 

CAPE BRETON ISLAND, the northeast portion of Nova 

Scotia, (’an.ida, sep.ir.ited from the mainland liy a narrow strait, 
known as the- (lut ol Canso; length (north to south) tio mi., 
greatest hreadth about S7 mi., land area 3.975 sq.mi. Pop. (i')4i) 


Then i.s some evidente in favour of early Norse and Icelandic voy¬ 
age’s to ('ape Breton, but they left no trace. 

In i().H) Lord Ochiltree settled a .small colony at Baleine, on the 
ea.st side- of the- island; hut he was .soon after taken prisoner with all 
his party by Captain Daniel! of the French company. By the peace 
of St. C.ermain, in 16,^2, Cape Breton was formally assigned to 
France: and when, by the treatv of Utrecht (171.^), the French w-ere 
[ deprived of Nova Scotia and Nexvfoundland (qqv.) they were still 
left in po-'-e-sion of Cape Breton, and their rigfit to erect fortifica 
tioii- tor if.s defense wa.s forni.illx acknowledged, Thex accordinglx 
iransfern-d the inhabitants of Plaisanci- in Nexx foundland to the settle¬ 
ment ('1 Hax re a l'.\ngIoi>, wliich soon after, under the name of 
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Louisburg, became the capital of Cape Breton (or He Royale, as it 
was then called), and an important military post. 

Cod-fishing formed the staple industry, and a large contraband 
trade in French wines, brandy and sugar was carried on w'ith the 
English colonies to the south. In 1745 it was captured by a force of 
volunteers from New England, aided by a British fleet. By the treaty 
of Aix-la-Chapelle the town was restored to France; but in 1758 was 
again captured by a British force. On the conclusion of hostilities the 
island was ceded to England; and on Oct. 7, 176.^, it was united by 
royal jMoclamation to the government of Nova Scotia. In 17S4 it 
was separated from Nova Scotia, and a new capital founded at the 
mouth of the Spanish river which receivi'd the name of Sydney in 
honour of Lord Sydney, then secretary of .state for the colonies. In 
j 8-’0, in sjjite of strong opposition, it was again annexed to Nova 
Scotia, since when, its history has been uneventful. Since its annexa¬ 
tion to Nova S(otia, Cape Breton l.sland is not a unit of admini.stra- 
lion; it represents four counties of the i)rovince (Richmond, Cape 
Breton, \'ictoria and Inverness), four provincial a.ssemhly constituencies 
(N.S.E.VV. and Centre Cape Breton), two federal constituencies 
(North N'ictoria and Cape Breton South) with incorporated munici- 
j)alities including Sydnev as above and Glace Bay (25,0^0). 

CAPE COAST CASTLE, a ca.stle (.staple, formerly forti- 
lied) of cciilral Gold Coast ( 5" 6' N., i*’ 13' W.l, and the adja- 
icnt settlement of 17.685 j)ersons—too Europc.ins—(ip.-ti ). The 
name is corrupted from the rortugucse Caho Coiwo —a low, rock 
promontory on which the cttslle stands. In its lee (to (he cast) 

a landing plate for surfhoats. The .^ite wtis disputed for h.ilf a 
icnlurv after ituo by Portuguese, Dutth, Swede.s. Danes. Eng¬ 
lish and .Africans. Since 1(^04 it h.ts remained in English htinds, 
despite attack.s by Dutth, hrcnch and Africans. After lOb; the 
castle, .su[)plcmcnted by forts on hills rising 100-200 ft. hehintl, 
tonstituted tlu* slrtiiigesi English place tin the coast, anti until 
1.S76 was the seat t)f administration ft»r the British settlements. 

It still ht)uses the local gt)\ernmeid. The first enduring Christian 
mission of the Ct)lt)ny started there in 1838. In iScgj lht“ eom- 
muiiity was matle a munitipality, electing part of its council and 
one of the ten Afrii;m members of the Colony council. It iiro- 
\ ides water and electrii ily, A rille comp.inx' of the African fone 
and two chureh-supiiorted sccondarx' schools .are hxated tliere, 
Pr(),->perily has \ aiied with volume of tr.ade, /.e., with f.uililies lor 
transjiort. 'rar-hound macadam roads tolluw the co.ast and reach 
iidand. Surpassed in jiopul.alion and business by the two centres 
which liavc rail Ic^rminals and wharves, it remains the third 
coastal settlement in the (h>ld Coast. 

Sec The Ciohf Coast Handbook (io.c7) for bibliogniphv ; \V. VV. 
Claiidgc. ,1 History oj the Gold Coast, vol. i, i()0—(>. (I). Wii.) 

CAPE COD CANAL joins Cape Cod Bay. Mass., with the 
waters of Bu/-/ords hay, an inlet of Lcmg island sound, and tra\- 
erses the narrow isthmus of Cape Cod. It is S mi. long with a 
dredged .approach channel 5 rni. long. The width varies between 
100 to 300 ft. and the depth .if low water is 25 feet. The canal 
was first jirojected in e;irly Americ ;m colonial limes and was sub- 
secjuently a national })roject. It was fin.ally put into operation in 
1(04 h>' private- capital alter lice years of construction work, 
Tlic canal has cut the di^tamc. for water-borne tnilfic, between 
New York and Boston. \ia the Ikist river, Long Island sound and 
the canal, by more tfuui 7=; miles. The Cape Cod canal wa^ pur¬ 
chased by tile E.S. government in ico8 and is oju-ratecl toll tree 
for both (ommercial and na\al xessels. 'I'lie tiallic is in exces-^ 
of 800.000 cairgo Ions annu.illv. 

CAPE COLONY: .vce Cape ri«ni.\ci,; .Sonii Aerica. ' 
Union cjf. j 

CAPEFIGUE, JEAN-BAPTISTE HONORE RAY- ■ 

MOND ( 1801-1872 ). I'remh historian and liiographcr. was born ' 
at Marseilles. The general catalogue of iirinted books for the ! 
Bihliothecjue Nationale contains no fewer than 77 works ( 145 | 
volumes) published by him during 40 years. Of these the most 
important arc the Histoire dc Pliilippf-Au\;mtr (4 vols. ]X_’(;), 
and the Histoire dc la rejonne, dc la lijiuc ct dii rc^nc de Henri 
IV (8 vol.s. 18^4-55). 

CAPE GIRARDEAU, a city of Cajie Girardeau county, 
Missouri, U.S.A.. on the bluffs of the Mississippi river, 131 mi. I 
S.S.E. of St. Louis. It is on Federal highway 61. and is served by 
the Fri.sco railwa>. river steamboats ;ind barges and a ferry l(» 
Thebes, lllinoi>. In i()oo the popuhition was 4,815; in ic^ao, 
10,252 (i)O',, n.aiive white t; and in 1940 was 19.426 by the fed¬ 


eral census. There are extensive hardwood forests in the neigh¬ 
bourhood, and depo.sits of marble, lime, sandstone, iron, silica 
and pure white clay. The leading manufactures are shoes, cement 
and lumber products. 

The Southeast Missouri State Teachers’ college, established as 
a normal school in the year 1873, occupies massive buildings of 
native limc.stone in a picturesque setting high above (he river. 
It has a fine collection of local Indian relics, assembled and pre- 
.sented by Thomas Beckwith (d. 1913) of ( harleston. Missouri. 
Gape Girardeau was foundt'd in 1793 hv Louis Lorimicr. a French 
Canadian, and was named after another early trader. Ihider Span¬ 
ish dominion it w'as an important military and trading post, and it 
was the site of a fort in the Civil War. The city was incorporated 
in 1843. It has a commission form of government. 

CAPEK (cha'pekU KAREL (1800-1938). Czech dramatist 
and novelist, born at Male Svatonovice, in Bohemia, is famous for 
the plays R.l .K. (1920; Eng. trans. 1923). in which he .satirizes 
(he mechanical tendencies of modern cix ilization, and The Insect 
Play (1921; Eng. tr.ins. 1923), written in collaboration with hi.s 
brother Josef, and .satirizing various jihases of modern society. 
Other pla>s included the Makropulos Afiair (i()22). detiling with 
longevity; Poieer and Glory ( i()37); and The Mother ( 1(j 38). Of 
hi.s fiction the best known are Pain fid I'ales, short stories which 
desercc eomjiarison with Maupassant, and his no\eb. The Manu¬ 
facture of the Absolute ( 1923 ). Krakatit (i()24. haig trans. 11)25 ), 
and 11 ar ivith the Newts ( i()37). He wrote a brilliant series ot 
feuilirtons. Li tters jroni Kui^land (1924; hhig trims 1(125), Let¬ 
ters from Italy .and Coneeniiu^ the Nearest Things (Ki.hii. L(‘l- 
ters fiont Spain (i()32), and Letters from Holland (i()33i. 

CAPEL (of ilADHAM), ARTHUR CAPEL, Baron (//. 
i640-i() 4() I, Faiglisfi royalist, son of Sir Henry Ciqiel of Rayne 
Hall. iCssex, was elected a mcariher of the Short and Long I'.irlia 
ments in i()40 for Hertfordshire, He at first supporti'd the op 
position, hut went over to the king's partv and w,is raiseil to the 
peer.ige on Aug. 6, i6.ji. On the oulhieak of the (i\il war. he 
wa^ appointed lieutenant-general of Shropshire, Cheshire and 
North Wales, and was a c(tinmis.sioner at tin- negotiations at I \ 
bridge in i(>.)5. He attended the (jueen in her (light to I raine in 
i()4(). but dis.ipproved of the prince's journe> thither and retired 
to Jersev, .subsecjuenfI}' aiding in the king's escape to the Isle of 
Wight. He was oiu- of the chief leaders in the sc-cond Cix’il War. 
On i\iig. -27, together will) Lord N'orwi(l), be surrendered to 
Fairfax ;il Colchester on promise of cjuarter for life, an assutaine 
which the civil authorities declared not to l»e binding on them 
seKes. He succeeded in (‘scajiing from the 'I'ower, but was again 
caplurecl, was condemned to death by the new “high court ol 
justice-' on March 8, i(j4(i, and wii.s beheaded, together with the 
duke of llamihon and Lord Holland, the next da\-. 

U<»r(l ('.ipc-ls Daily Observations or Meditations: Divine, Morall, 
pnitlislud vcilh .sonic- ut lus le tters in i()5.j, was ic-pniiti-d, with a short 
lilc- ol the autlior, nndci tlic title- Ksiellent Contemplations, in iOSc. 

CAPEL CURIG (kap'c-1 kii'rig or kii'rc-ch ). :i small tonrisi 
centre in Caernarvonshire-. North Wales. I’op of civil jiari-h 
(1031) 4(;.’. It lies () mi. W'. of Bc-ttws-v-Coc-il near the lon- 
IhieiH e of the Gwrxcl and the- Ulugwy, in some tlu- wildc'-i 
mountain scenery of .North Wales, and forms a (onci-mcnl centre 
for ascc-ndiiig Snowdon, tlu- (ll\tl\rs and the Carnedds Moel 
Siabod ri.scs immediately to the south. 

CAPELL, EDWARD (1713-1781). English Shakc-spc-an.an 
critic, was luirn at Troston Hall in Suftolk, and lu-canu- deputv- 
in.spei tor ot plays in 1737. Ij) 17(10 appeari-d his Prolusions, or 
Sf leet Pieces of Ancient Poetry, a collection whnh im huh-d 
IGlward HI, plac ed by Capell .among the doubt I ul pla\ s ol 
.Shakespeare. Shocked at the- in.ic curat ies which had t r<-pt into 
Sir 'Fhomas Hanmer's edition of Shakesiic-are, lu- projeetc-d an 
entirely new' edition to be carefully collatc-d with the original 
copies. After spending three years in colleding and (oinparing 
scarce folio and quarto editions, he publishi-d his own edition 
in 10 vols. 8v(». (1768). witli an int rodiu i ion written in a style 
of extraordinary (|uainlness. which was afit-iw.ird appended to 
Johnson’s and Siee\ens’s c-ditioiis. Capc-ll publislu-d the first 
part c*f his c onmu-nlary, vvhit h inc luded mac- on nine- plav- 
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with a glossary, in 1774. This he aflerwani retailed, and the j 
publication of the tomplete work, Notes and Various Readmits of 
Shakespeare (i77',r-^37, the third volume of which bears the title 
(d The School of Shakespeare, was comi)leled in 1783, two years 
after the author’s death. Besides the works already specified, he 
published an etlilion of Antony ami Cleopatra, atlapted for the 
staKe with the help of David (iarritk in 1758. 

CAPELLA, MARTIANUS MINNEUS FELIX, Latin 

writer, accortlimt !<» Cassiodorus a ruiiive of Mndaura, in Africa, 
flourished during the sih century, tcrtainly before the year 439. 
lie apj)ears to have pratlised as a lawyt'r at Carthaj.'e. flis curious 
work, entitled Satyrtron, or De Snptiis Thiloloejae et Mercurii et 
He st’ptem Artihiis liheralihns lihri novein, is an allcKorv written 
in a mixture of jiro've and ca-rse. The style is involved, loaded 
with metaphor and cerlxise The first two books contain the 
alleKory proper—the mariia«e of Meriury to a nymph named 
I'hiloloKia. 'Hie remaining' seven contain eAj)Osiiions of the sevcfi 
liberal arts, repres»M)ted as courtiers (d Mercury and I’hihilo^ia. 
'Pile work was an ern vclnixualia. of tlu' culture (d' the lime, and 
was in hij^h repot<' during the middle a^'es. I'he author’s thief 
sourt es were V'arro, Tliny. Solinus. A(|uila Romanus, and Aristides 
Quintilianus. His pro.se reseml)ies that of Apuleius, but is even 
mure difficult. I'he verse portions are in imitation of Varro and 
are less tiresome. A passage in book viii coidains a dear state- 
tnent of the heliocentric .system of astronomy. It has been sup- 
po.sed that Co[)ernicus, wdio quotes ('apella, may have received 
Irom this work some hints toward his own new sy.steni. 

Kditio |)riiH('ps, hv F Vilaiis Rodianus Cnjon); the best modern 
edition is that ol F. Kvssenhardl (iS()t)j ; tor the relation of Martianus 
(’apella to Ari.stifles Quintilianus see H. Dcilers, Studien zu den 
hisrhen Mudkern (iX.Si), 

CAPELLA, the fifth or sixth briRhtest star in (he .sky, and 
the brightest star in the constellation Auriga iq.v.) hence its al¬ 
ternative name ix Aurigae. It was found to be a spectroscopic 
binary by Newall and Campbell (see St.\r t, and the separation of 
its two components w’as first directly measured in 1919 with 
Michelson’s interferometer (i/.v.) in conjunction with the loo-in. 
telcscotu* on Mt. W'ilson. Its appro.ximate distanic from the sun 
is 45 light \'ears. 'Fhe spectrum (.vcc .Spkctuos('oi'Y) of Cajiella 
closely resembles (hat of (he sun. 

CAPELLO, LUIGI ('859- ), Italian soldier, was born 

on April 14, 1S59, His (areer until he became a general officer 
was passed in the iitfantry. During World War I he conducted 
in Aug. 191(1 the attack whi( h led to (he capture of (lorizia. As 
commander of the (lorizia zone 11 (VTH, \T ami II Corjis) he 
londucted the first pha>e of the Italian offensive in May 1917. In 
June he was given eommand of (he II Army and in August he 
directed (lie attack on the Bainsi/za plateau, hut his desire to con¬ 
tinue the atUnk led to differemes with C adorna, his commander- 
in-chief, who fav oured a defensive disposition. It is prohablc that 
('apello’s f.iilh in hi^ i»wii method of meeting the enemy counter¬ 
attack. prevented liis wholeiiearted co-ojicration with Cadorna. 
After his retirement in July iipS h(‘ took some part in politics and 
for a brief period supported f.iscism but later joirietl the opposi¬ 
tion and, in Nov. 19-5. was arrested on a charge of complicity 
with Z.'iniboni in a plot against the life of Mussolini. He was tried 
and condemned to vears’ penal servitude. 

CAPE MAY, a citv’ of C'ape Mav county. New Jersey. U.S..A., 
a popular summer resort on the Atlantic coast. 2 mi. IC.N.L. of 
the southern lip of tlu' slate. It is si'rvcd hy the I’ennsylvani.i- 
Kt'.uling .Seashore r.iibvav. 'I'he perni.ineni, pojiul.ilion in 19 jo was 
: s8,p The primipat part of the citv occupies a peninsula be¬ 
tween the ocean and (’ape .May inlet, which has been dredged and 
protected to make a h.irbour ’5 ft. deep. On the .se.i side, along 
a hard sand beach five miles long, is the esplanade, bonlered by 
hotels and cottages. Tie lighthouse on the cape, built in rSoo 
and rebuilt in 1859. is 145 ft. high. There is a landing field for 
both hydroplanes and aeroplanes at the naval air station on the 
inlet. The commeri e of the harliour in 1(140 amounted to 150,000 
tuns, largely fish, coal .ind ice. I'he city has sand plants, two 
slocking factories, two hoat-huilding plants and a paint factory. 

The lisli, clam and (\vslcr industry is important. 


The cape was named after Cornelius Jacobus Mey, director of 
the Prince Hendrick (Delaware) river for the We.st India Com¬ 
pany of Holland, who took possession of the river in 1623, and 
planted a short-lived colony (Ft, Nassau) 4 mi. below Philadel¬ 
phia. The first permanent settlement here was made about 1699. 
It wa.s an important whaling port early in the i8th century, and 
became prominent as a summer resort before 1800. Under the 
name of Cape Island if was incorporated as a borough in 1848 
and chartered as a city in 1851. 

The name was changed in 1869. In 1937 a commission form of 
government was adopted. 

CAPENA, an ancient city of southern Etruria, frequently 
mentioned with Veii and Kalerii. According to Cato it wa.s a 
colony of the former, and in the wars between Veii and Rome it 
a|)pears a.s dependent upon Veii, after the fall of which town, 
however, it became .subject to Rome. Out of its territory the 
trihns Stellatina was fi^rmed in 3(17 n.c. It stood on (he lonelv 
hill known as ('ivitiKola, about 4 mi. N.E. of (he post station of 
ad Vicesinium on the ancient Via I'laminia, on the north side of 
a dried-uj) lake, once a volcanic crater. 

Remains of buildings of the Roman period exist, while many 
tombs, espeiially of (he 8(h to 7th centuries n.c., have been found 
in (he neighbouring hilLs. 

See T. Ashby, Memorie dell Arcadentia Pontifiria, ser. 3, vol. i, 
part ii, p. 153 sgq. (ly.’g), for a full account of the site, with reff. 

CAPE OF GOOD HOPE, the full name of the southern¬ 
most province of the Union of South Africa, formerly Cape ('ol- 
ony, now' Cape Province; also the cape of the .same name, form¬ 
ing the peninsula between Table hay and False hay, which even¬ 
tually gave its name to the whole territory. See Cape PkoviNcr.. 

CAPE PROVINCE, or, officially, “The Province of the Cajie 
of Cood Hojic,’’ consists of the southernmost part of Africa, and 
is one of four provinces of the Union of South Africa. Area 
.’77.169 s(i.mi., i.(\, 59'';^ of the total area of the Union. It is 
hounded hy the Atlantic and Indian oceans, and hy Natal, 
Basutoland, the Orange Free State, (he Transvaal, (he Bechuana- 
land Protectorate, and South-West Africa, the boundary follow¬ 
ing, for the greater part of its length, the course of rivers and 
escarimn’nts. 

Structure and Topography.—Topografvhically, Cape Prov¬ 
ince can be divided into two main regions. The first of these con¬ 
sists of ])arl of the inner plateau of South Africa, the altitude of 
which averages, in the jirovincc, about 3,000 feet. About the 
Orange river the western portion of the plateau descends to about 
2,000 ft.; toward the cast it rises o\’cr 4,000 feet. The limits of 
the plateau are, as a rule, clearly defined by a great escarpment 
which runs more or less parallel with (he coast, and which is 
know'll by several local names, such as the. Drakensberg, Storm- 
berg, Sneeuwberg, Nieinvveld, Komsherg. Roggcvcld. Bokkevcid 
and K.'imiesberg. Here (he greatest heights in the provinre are 
att.iined. Near the Basutoland border Ben Macdhni reaches about 
10.000 feet. In (he Sneeuwberg range the Kompas Berg is .said to 
be 8,500 feet. The high jilateau forms undulating country, broken 
b}’ ranges of hills and isolated kopjes. The general aspect varies 
gre.itly from cast to west, according to the rainfall. In the west 
the rust}' brown rocks, jiracticall}’ unrcliiwed hy any running wa¬ 
ter, stretdi awa}' to the horizon. In dav time, with the heat of a 
(iercf snn being relleded from bare surfaces, one is made to think 
of the dry skeleton of a country; but round about sunst‘1 the S( cnc 
is painted (wer as by magic with soft and } e! lirilliant colours— 
blues, ametln.sl-, silver grais. 'I'he e.xtraordinar}’ charm of the 
veld at night can only he e.xpcrienced. The greater part of this 
region uinsists of scarcely disturbed strata of the Karroo system, 
with older and more disturbed foiTnation.s outcropjiing to the 
north-west of a Prieska-Kimberley line. (Ste South AriacA, 
Union of.) 

The second main region, lying between the great escarpment 
and the sea. is more diversified, and can be divided into several 
.sub-regions. The first of these is (he Great Karroo, an arid, 
almost desert, tirea luainded on (be north b\’ the esi aipmcnt, ami 
on the south l>y (he Folded Belt f xcc holow). Its elm at ion varies 
from 1,000 to about .pooo feel. It is floored mainl}' by sandstones 
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and shales of the lower part of the Karroo system, reinforced in 
the northern part by dolerites. Owinf? to the pentJe dip of the 
strata, the topography consi.sts of a number of minor plateaux 
or terraces, which are due to the more resistant sandstones, the 
^ofter shales being more easily eroded. In the southern part of 
the Karroo the beds have been steeply tilled, and the topography 
has acquired a definite east to west grain, owing to differential 
erosion along the outcrops of hard and .soft strata. 

The boundary between the Great Karroo and the second sub- 
region i.s indefinite and largely a matter of climatic gradation. 
This second area, the south-eastern region, includes the country to 
the north-east of Graatf Reinet, which lies between the Sneeuw- 
[lerg, Stormberg, Drakensberg and the Coastal belt. It i.s built 
very largely of Karroo rocks, and consists of a .scries of great 
terraces, due to the greater rcsisianre of outcrops of sandstones 
and dolerites. In East Griqualand, large masses of intrusive, basic 
rocks, having a considerable iietrological range, give rise to the 
Ingeli mountains (more than 7,000 ft.), Alt. Currie and Insizwa. 
At i’ort St. John.s a horst of Table mountain .sandstone is cut 
acros.s by the Cmzim\'ubu river, which forms a tleep cafion. 

The Folded Zone.-—T..U(‘ in the Karroo period a series of 
mountain ranges was folded along a number of axes. In the west¬ 
ern part of the area these trend iiorih-north-west to south-south¬ 
east. but about Karroo Court, in (he Ct'res district, (he direilion 
(hanges, and (he axes ha\e a mort‘ or less east to west trend. 
Each axis is somewhat curx-ed and has its c(.»ncave side toward the 
coast. At the northern end the folding dies away about \'an 
Rhyn’s Dorp. When traced eastward the folded zone jiasst's be¬ 
neath the sea betv\'een Cape Agulhas and (he I’eddie district, ow¬ 
ing to the nor(h-cas(erl\- trend of the coast, 'fhe ro( ks itivobed 
in the folding belong to the Caj)e and the K.irroo .systems, and 
include tough, c|uartzilic sandstones ('fable mountain s.indstories. 
.and Willeborg series) .and softer shaly beds ( Hokkevehl). The 
fornuT still gi\e rise to niouiU.ain ranges whiih loiiuide with the 
old anti( liiial axes, while the shales outc rop clueli\’ in (he synclinal 
valleys, where they are sometimes o\t*rlain uncomform.ably by 
cretaceous shales .and conglomerates (the Uiienli.age beds). These 
later formations do not occur to the w'est of Worcester, but they 
are well represented about I'iicnh.age, Oudtshoorn, Riversclale 
and Swellendam, Near the .axes of some of (he anticlines pre- 
C'a{)e granites, .slates or limestones reach (he surface. The Cnngo 
caves near Gucilshooin occur in an outcrop of dolomitic lime¬ 
stone. Toward the west tht'se older rocks play a more important 
part. Along the Paarl granite is extensively cjuarried for building 
purposes. Among the folded ranges are the Cedarberg, Groote 
Zw.arteberg, Zuurlterg, Drakenstcin. Ri\er Zonder Einde moun¬ 
tains, I^angeberg, Outcnicjua, etc. The liighesl point among these 
ranges is the Seven Weeks’ Poort mountain in the Zwarteberg j 
(7.q.-'7 ft.), but many peaks reach over h.ooo fc*et. The skylines 
of (hose mount.'iins, which do not exc eed 4,000 ft., are remarkably 
even, and api).'irently represent remains of an old plain. Toward 
(he east (he remains of (his plain bcconce more conspicuous, .-incl 
are vvell-develc)j)ed from about Oudtshoorn eastward into the 
Albany cJistric t. A remarkably fine plain runs from just north of 
Grahams!own, vhere it sland.s about 2,.’oo ft. above sca-lcvcl, 
aw'ay to the north, where it reaches the foot of the (Ircait Winter- 
f)erg at about 4,!;oo feet. Where the outcrops of the resistant 
Table mountain .sandstone reach the sea. bold cliffs and headlands 
are formed between Cape St. lilaize and Cape Recife. 

The Coast Belt varies considerablv in width, and consists of a 
terrace, which may reach an elevation of 700 to i.ooo feet. It 
slopes gently .seaward, and may end in cliffs 400 ft or 500 ft. high, 
as at Kny.sna and Mossel hay, or cfiji gently to a line of sand 
dune.s. The Coast Belt can he traced northvi'ard to beyond the 
Orange river, where it merges into the Namib. South of the Oli- 
fant.s river, between the great esc.arpment and the sea. there occur 
mountain groups, formed of Table mountain sandstone, resting 
comparatively undisturbed on the worn down edges of the older 
rock.s. e.g., Piquetherg, Cape peninsula, etc. Along the western 
side of the latter, granites and Malinesburg slates and grits 
(Transvaal system) arc well exposed The same sand.stone. still 
but little disturbed, forms part of the coastal lands between False 


bay and Cai>e Infanta. East of Knysna the coastal terrace, which 
is well developed about George, where it is clearly a plain of 
marine denudation, becomes ver> narrow. North-eastward from 
Algoa bay the coast lands are formed of Karroo rocks, except for 
the horst of Table mountain sandstone at St, Johns. (For coast 
line, see South Africa, Union of.) 

Drainage. —The great escarpment is a major water parting. 
The interior plateau is drained by the Orange and its tributaries 
[see Orange I river)). In the escarpment rises a number of 
streams, which (low across the Karroo and the Folded Belt to the 
sea. Most of the.se receive insufhcienl alimentation during the 
dry season to maintain their (low, and become a series of pools 
along channels, lined with accumulations of .sanii, mud or gravel. 
Between the Albany district and (he Ceres Karroo are the remains 
of a post-Cretaceous plain, with an elevation of about 2.500 ft. 
'J'his has been much eroded. Tlie rivers of the folded area flow 
for long stretches in wide valleys, parallel with the strike of the 
beds, and then, in short sections, esettpe atross the ranges, by 
means of “poorts,” or sleep, narrow and rugged \-aIleys, such as 
the poorts of the Gamka, Gouritz, etc. In the soulh-ea.steni 
rc'gion the rivers alternate with long, gently graded scitions, with 
many ineaiulers and cut-offs, and shorter, tumultuous reaches, 
where the\’ drof) to a lower terrau’ over the outcrops of dolerites 
and sandstones. 'Fhcir \’oliime is more constant than (hat of (he 
Karroo rivers, (hough it is liable to much diminution in the 
winters. 

Owing to the low rainfall, ai\cl the high evaporation, which, 
from a free water .surface is c)7 in. per annum at Kimberley, there 
are no lakes. The nearest approach is a number ot “vlei.s," or 
shallow f)ools, the area.s of which vary considerablv witli thc‘ st‘a- 
soMs, and “])ans.'’ or shallow hollows, which contain vvaicT after 
rain, but socm dry up, olleii leaving an incrustation ot salt. 

Climate.- -The amount of rainfall varies great!>’, according to 
the (list.ime Irom the sea, situation with regard to mountain 
ranges, <‘tc. 'J'hiis the Roval Ofiservalorv' at Cajietowti records an 
.'iver.tec' of in., wliilc’ Bisho}),sc()url, 5 mi. awav registers t;:; ,> 
inches. .Again, while George has ,^4.5(1 in., Ezeljagl u mi. away, 
but on the landward side of the Oiilenicjua monnlains, receives 
only 14 ()S inches. Jictween the' mountain ranges the rainlall is 
much less.'- than near (he coast. 'I'he l.-ittle Karroo. Iv’ing be'ween 
the- Rivct Zonder loncle mountaln^, the Eangebergen and the 
()utc-nicjuas on the south, and the Zwartebergen on the north, has 
an almost dessert climate. The tumual rainfall at Oudi.shoorn is 
10.4 in., am! at Ladismith 14 5. 'I'hc same ma\’ be said of the 
Greot Karroo, between the Zwartebergen and the Great Escarp- 
tnerit, where Beaufort West has (17 in of rain, and Prince Alfred 
11.4. As one proceeds northward along the coast from ('apelowji 
the rainfall also diminishes. 1 'bc annual prccipilatiem at Port 
Nolloth is 2.17 inches. The Eastern province enjovs a higher 
rainfall, much of it falling in .short hc-avv showers, often accom- 
]xuiic*cl t)\' (hcmcicr. I\>rt Elizabeth h:is 22..'5 in., least London 
44,.u; Port ■'^t. John.s 4S.5(), C'athcart 20.17, Aliwal North 24-4(' 
Thc‘re is also an Important seasonal differenc e in the- iiu idence ot 
rainlall. Winter rains, April to Sc-jiternber, jirc-dominatc‘ in a cr)m- 
p.iratively narrow strij) of territory nc'ar the- sivul Incest coasts A 
line drawn through places having 50G of their rain in the winter, 
would run from (he west coast, just south of Walvis hav to near 
Swellendam, and then, turning eastward, would jiass somewhere^ 
near Oudtshoorn. and reach the coast a little to the northeast of 
l‘ort Elizabeth. Within the region is a district, between (Icorec 
and Ilumansclorp, which rec eivc-s a fairK' plentiful rainfall about 
40 in , well distriliuted through the ycsir. This is the only imjior 
(ant forest area of Gape ITovinic*. 

Near the coast frosts are almost unknown and (he tenipc'ra- 
turc ranges are comjiaratively small. Inland thc'V' are much 
greater, owing to the altitude, and to the clcarnc'-s and drvness 
of the air. Snow' is seen on Table mountain about once in six 
or seven years, but on the mountains in the north-east of the 
[irovince, it is of yearly occurrence. 

Vegetation. —Cape Province can he divided into several bo¬ 
tanical regions. The first of these may be called the Cape, or 
Southwestern Rei’ion. It includes the area of the lold mountains 
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and the Coast licit between the Olifants and Sunday rivers, and 
on the seaward side of the C'cdarberu, Ilex nver, Zwarfeberi'. 
lliviaan’s Kloof, and Elandsbern mountains, in this region vet{- 
etation has to withstand lonj; summer droughts and bright sun¬ 
shine. The plants, therefore, show many devices for checking the 
transpiration of water. Most of them are evergreen, though dark 
or grayish green tints i)redominatc. Tiie leaves tend to be small 
and tough. The general appearance is that of the Macchia of 
Corsica, and is due to the dominance of low bushes and shrubs, 
from 2 to 8 ft. high. Among the princijtal families represented 
are the Proteaceae, with 262 specie-^, including the sugar bush 
( Protf'd vivUijcra ) and the silver tree (Lcucudeudron ar^cntcuni ); 
and the Ericac eae, whic h is parlic ularly common, one genus alone. 
Erica, being represented by 456 species. These are characteris¬ 
tic of the coastal districts and of the mountain slo[)es. In spring, 
about September, when they are in bloom, the whole countryside 
is splashed with colour. In the icdancl valleys the rhenoster bush 
i Elytropappus rhitux rroti.s}, and a great number of plants be¬ 
longing to the Restiaceae, give to the vegetation a prevailing 
grayish lint. Below the bushes and shrubs grow large numbers 
of bulbous and tuberous plants belongittg to the Iridaceae, lalia- 
I eae, etc. Along the rivers and bv the vleis the typical plants are 
the [calmiel ( ErinHiiim palmita) and the pig lily (Zatilcdcschia 
iiitJiiopica). 

Within the soulh-wc'stern region are the evergreen forests be¬ 
tween George and Ilumansdorp, on the seaward slopes of the 
()utenit|ua, Langkloof and Zil/akamma ranges. Among the more 
imjiortant timber trees are the yellowwoods (Eodocarpus 
lioni^atii.s and /'. thutdu ryii \ tin* former growing to a height of 
1,^0 ft,, St ink wood (Oiotca hidhifa) and black ironwood iOlra 
laurijolia). Climbing plants are abundant. In addition to the 
indigenous trees, oaks, pines, gums and wattles have* been intro¬ 
duced into the procince. 'rhe>' are grown in jclanlal ions, though 
oak is chielly used for lining the streets ctf such (owns as Stellen¬ 
bosch, George, etc. Owing to its rapid growth, its wood is much 
cotter than luiroi>ean oak. 

Along the west coast, north of the Olifants rixt-r, (he climate 
becomes increasingly dry. I’here is no continuous coxering of 
x'egetalion, and otdy .xerophyllous txpc's can exist. Dc-sert grasses 
and succulents are found, and low acacia bushes grow along (he 
dry river beds. 

Except just after rains, (he Karroo, and the adjacent western 
portioti of (he inner jilateau, appear almost clesc'rt. 'frees grow 
onl\’ near the riser beds, and are represented by spcaies of .^mall 
acacia, etc. Almost ever>’where succulent forms—aloes, euphor¬ 
bias. mesemhryatuhemums are dominant. In places, small bushes, 
i to 3 ft. high, manage to maintain themselves. On the u])per 
Karroo the various shrublefs of the family Composilac become 
imicortant. 

.After the rains tuberous and bulbous jclants and annuals come 
into bloom, but in a few wc'eks (he Karroo relapses to its arid 
condition. In some areas the jirickh' jiear, introduced b\- man. 
has ccixered tlri' hillside. 

In the South African Steppe and Forest Area are included the 
high countr>' in (he north-east of the province, and (he coastlands 
beyond Algoa ba\’. This is l.argeh’ ;i gr.issland aie.i. I'he higher 
lands are pure steppe, in which Thenieda triandra is clc*minant. 
Other common grasses arc* Andropof^on anipleetens, . 1 . sihirensis, 
IJeteropoi^on contortns, etc. Between the great escarpment and 
the ('oast Belt, i.e., approximately between 6.000 and 1,000 ft.. 
Saxannali is the characteristic association. The grasses include 
Thenieda triandra, P'.nn^rosfis plafui, Sporohohis indictis, Andro- 
poi'jni anipleetens and A sehoenanthus. The trees cou'^ist chielly 
of acacias . 1 . ealfra, .1 karroo. A. hentl/anii and Zizyphiis 
mneronata. Efiretia hottentotica, etc. On the drier slopes succu- 
lcn(> bc'come dominant, and include Aloe ferox. A. hahisii. 
Euphorbia itrandidens, E. ini^ens, etc. On mountain slopes, facing 
between south-east and south-west, ixitches of forest occur up 
to about 6,000 feet. Among the more important trees are the 
yellowwoods (Podocarpus clonyatiis, P. latifolia), ironwood (OIra 
laurijolia). lemonwood (Xymalos moriospora). Celtis kraussiana. 
etc. .Along the Coast Belt, i.e., below 1,000 ft . where frost is rare 


or ab.sent. the country was originally covered, from about East 
London to Xatal. with bush or forest, which has tropical alTini- 
ties. If consisted of low trees 20-80 ft. high. Here are to be 
found AV/z/.v lonyifoUa, Miniusops caffra (red milkwood), Alhizzia 
fastiyjata (flat crown), Millcttia caffra (umzimbiti). V'ery char¬ 
acteristic are the palm. Ilyphaenc criniia, and Strelitzia angiista 
(wild banana). In these woods are many climbing plants, such 
as Rhoicissus capemis (wild grape), Cassine natalensis (Natal 
cherry), etc. 

Fauna. —The fauna is varied, but some of the wild animals 
common in the early days of the colony have been exterminated 
(c.g,, quagga and blaauwbok), and others (c.g., the lion, rhi¬ 
noceros, giraffe) driven beyond the confines of the Cape. (Jther 
game have been so reduced in numbers as to require special pro¬ 
tection. This cla.ss includes the elephant (now found only in (he 
Knysna and neighbouring forest regions), bullalo and zebra 
(.strictly preserved, and confined to much the .same regions as the 
elephant ), eland, oribi, koodoo, hartebecst and other kinds of 
antelope and gnu. The leopard is not protected, but lingers in the 
mountainous district.s. Cheetahs are also found, including a rare 
woolly xariety peculiar to the Karroo. Both the leopards and 
c'heetahs are commonly spoken of in South Africa as tigers. Other 
('arnivora more or less (ommon to the colony are the spotted 
hyena, aardwolf (Protele.s). silver jackal. Cape hunting d(»g 
iOctoeyon) and various kinds of wild cats. Of ungulates, besides 
a few hundred of rare varieties, there are (he springbuc k, of which 
great herds .still wander on the open veld, the sleinbok, a small 
and beautiful animal which is sometimes coursed like a hare, the 
klipspringer or "chamois of South Africa," common in the moun¬ 
tains, th(“ wart-hog and the (lassie or rock rabbit, There are two (»r 
three varieties of hares, and a spec ies of jerboa .and several genera 
of mongooses. The English r.alihit has been introduced into Rob- 
ben Isl.and. but is excluded from the mainland. 'I'he ant bear or 
a.ardv.ark. x\ith verx' long snout, tongue and ears i^ found on the 
Karroo, where it makes inroads on the .ant-heap^ which dot the 
pkain. There are al.'O \arious s[>ecies of pangolins, of arboreal 
habit, which li\e on ants. Baboons are found in the mountains 
.and forests, otters in the river.s. (.)f reptiles there are the croco¬ 
dile, conlined ((* the Transkei rivers, several kinds of snakes, in¬ 
cluding the cobra di capello and pull .iddc;r, numiTous lizards and 
various tortoi.ses, including the leopard tortoise, the largest of the 
continental land forms. Of birds the ostrich may still be found 
wild in some regions. The great kori bustard is sometimes as 
much as 5 ft. high. Other game birds include the francolin. (]uail, 
guinea fowl, sand grouse, snipe, wild duck, wild goose, w'idgeon. 
teal, plover and rail. Birds of prey include the bearded vulture, 
aasvogel and several varieties of eagles, hawks, falcons and owls. 
CraiK's, storks, tlamingoes and pelicans arc found in large variety. 

Parrots art* rarely seen. The greater number of birds belong to 
(he order Pas.seres; starlings, weaxers and larks .are very common, 
the Cape c.in.iry, long-tailed sugar bird, pipits and xvagtajls are 
fairly numerous. The English starling is stated to be the only 
I'uropean bird to have thoroughly established itself in the prov¬ 
ince. The ('ape sparrow has completely acclimatized itself to 
tctxvn lite and ]>reveutecl the English sparroxx obt.aining a footing. 

Large toad- and frogs are common, as are scorpions, (arantul.a 
sjiiders, buttertlies. hmnels and stinging ants. The most interest¬ 
ing of (he endemic inscMtixora is the “golden mole" (Cliryso- 
chloris). so c.illed froir the hrilliant xellow lustre of its fur. There 
are not m;my varieties of freshxv.iter fKih. the commonest being 
the b.dia or catfi.di and the yellow fish. Both are of large size, the 
baba weighing as niucii as 70 lb. The .smallest variety is the culper 
or burrowing perch. In some of the vleis and streams in which 
the water is intennittent the tish preserve life by burroxving into 
(he ooze. Trout have been introduced into several rivers and haxe 
become acclimatized. Of sea fish there are more than 40 edible 
varieties. The snock. the steenbrass and geelbeck arc common in 
the estuaries and bays. Seals and sharks are also common in the 
waters of the Cape Whales visit the coast for the purpose of 
calving. 

Of the domestic animals, sheep, cattle and dogs xvere possessed 
by the natives when the country was discovered by Europe.ins, 
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'I'hc various farm animals introduced by the whites have thriven 
well. 

Population. —In 1036 the total population of the province was 
^.srjp.poo. The number of ‘‘European" inhabitants was 701.574. 
Under this term are included settlers of Dutch oripiii, to whom 
the term “Boer’’ (farmer) is often, though obviously not always 
justifiabl}-. applied. They are al.so known as Afrikaners. Among 
them will be found many Trench names, which are due to Hugue¬ 
not immigrants, who were soon ab.sorl)ed by the Dutch colonists. 
Most imj)ortant, numerically, after the Dutch is the British ele¬ 
ment. In i()3(') the “home language" of 4t>i.35^ Euroi)eans was 
reported as Afrikaans, and that of 207.077 as Engli.sh. An addi¬ 
tional io.bO‘'‘' Europeans used both languages in their homes. For¬ 
merly. colonists of British stock were coiuenlrated in the towns, 
while the land was held by the Dutch. However, many Dutch 
Ivu e moved into the towns, and much land has been bought by 
British settlers. On the whole thc> British elianent is moie strongly 
rciwesented in the eastern part of the j)ro\ince, while the western 
])arl i.s mainly Dutch. Early in the K^lh centur\' considerable 
numbers of (ferman immigrants arri\ed in South Africa. Man\- 
of their dt^scendanls arc* still to be* found among the f.armers in 
the country between East J.ondon and King William’s Town, and 
also in the ( ape jjeninsula. .‘^i.v thous.ind of th(*m retain their own 
language. .\n apjcreciablc- nuiiiber of Sc'anciina\ ians arc* (*ngaged 
iti the w'haling industry, and in the timber industry ;ibout Knysna. 
The Jewish population (most of which is in C'apetown and vicin- 
it\*) was 2S,it)3 iti ]C)3f). 

The native Bantu ])oj)ulalion (icattc was 2,045.570. most of 
which was rural. The Bantu, in their spread to the southwest, 
were arrestt*cl by Euro[)eans along the (neat I ish ri\'er, which may 
still be regarded as the limit of an>- important n.itive population. 
'The Transkei territories, bc*lween the Kei river and Natal, con¬ 
tain a natixa? jcopulation of i.i5.Ch75- Large numbers of native*" 
have be<*n attracted, itcrhajis beyond their natural climatic limit, 
to the area about Capetown, by the freer .social atmosphere than 
exists in the other jirovinces of South Africa. The numbc*r of na¬ 
tives living in Capetown in ic)36 was ]4.i(>o. Many natives are 
also employed in Port Eli/.abeth ;ind East l>onclctn. 

The Asiatics, amount ing to j o.^oS. inc lude Mohammedan Indian 
traders, Parsecs and Svrians. (Irouiced by the cc*nsus under the 
heading “Mix(*d or Colour(*cr’ are Bushmen. Hottentots, (;ri(|ua". 
Korannas, Namac^ues, Cape* Malavs and (’ape (’oloure'Is. I'o- ^ 
gether thev' amount to bSj 24S. 'The jujre Bushmen and Hotten- ' 
tots jarobablv' total no more than a few thousand. 'The (lric|uas ! 
arc a Dutch-IIottentot cro"S, M.iny of them settical about Kok- i 
stad in Criciualand East. The (’;ipe Malays were originally intro- ! 
due eel as slaves bv* the l)utch. 'There are still considerable num- i 
hers in Capetown, where they play ;in important part in (he | 
tishing industry. 'The gr(*ater part of this mixed group is formed 
by Cape Coloureds, who re[)res<*nt mixtures in varying proi)or- 
tions of Dutch, Hottc'iitol, Malay. Negro and Bantu blood. Tin- 
distribution of the colctured people is complement.try to that of 
the nativt*s. Th(*y occur in great(*st numbers in and alaout Ca|)e- 
town, and through the I-’olded and Coastal Bells to Port Eliza¬ 
beth. They are found, however, throughout the jtrovince. and 
Itrovide most (cf (he unskillc-d and semiskilled labour in town and 
country, though they have been (.‘xpcriencing considera.ble native 
competition in the labour markets. | 

Owing to the arid and mountainous nature of the interior, (he j 
population of (’ape Province is largely concentrated near the 
coast, though the diamond mines of Kimberlev have given rise tet 
a distinct centre of density. Inland the poj)ulation is denser in the ; 
better watered eastern districts. In 11436 the density of rural j 
liopulation for the province as a whole was Europeans 2.86, non- i 
Europeans o.SS per .s(]uare mile. ! 

Towns. —The chief towns are ])lacecl on the coa.>(. Capetown 
in 11436 had 173.412 Europeans and 170,811 non-Europeans; Mos- 1 
sel Bay. which lost with the decline of the ostrich feather trade, 
had 3.260 Europeans and 3.067 non-Euroi>eans; Port Elizabeth 
had 53.461 and 56.380; East London 31.311 and 29.252. There , 
are also a few minor ports, such as Port Nollofh; Simonslown. the 
naval st.ition; Knysna; Port Alfred and Port St. Johns. The* 


largest inland centre is Kimberley ( 15,741 Kuropeans and 24,490 
non-Europeans). The other towns arc small, and arc largely mar¬ 
ket centres, railway junctions, such as Mafeking and De Aar; 
plea.sure or health resorts, such as Colcdon and Aliwal North, or 
administrative or educational centres, like (Jrahamstown. Their 
names and position will be best obtained from a map (,vcc also 
.separate articles). They are practically all laid out on a rectangu¬ 
lar plan. Near the centre is a large markeljilacc or .s(|uare about 
i which are to be found a church and manv of the public buildings, 
j In some cases rivulets are led in channels along the streets, which 
may be lined with trees. 

Occupations. —Much of the country is unsuitalde for agricul¬ 
ture, because of its aridity. In the Karroo and in the vallevs 
among (he l''olcl mountains, cultivation dei)ends on irrigation. The 
eastern districts are belter favoured and produce a certain amount 
of maize, wheat, oats ;md fruit. 'The southwe.st is the great fruit- 
I growing area. 

Most of the wheat ])rodiic'ed in .Souib .Africa is grown in ('aj)e 
! I’rovince. chiel 1 >' alcoiit (Juec‘n.s|own. in tin* Ivastern Province, and 
I in the southvvest, especially about Malmesburv. 'I'lu- vield pei 
' ;icre is low. Elour milling is aii important indusirv in t!u* Tape 
I di"trict and in Port Ivlizabeili. Oats ami barlcv’ aie grown tairlv- 
; generally for green forage, as well as for grain but nowhere on a 
I large scale. N’ilicullore (lourisbe.s in the southwestern area of win- 
I ter rainfall. 'Phe* districts esjcec iallv’ conc erned arc* the Paarl 
j Woree.sler and Stellenbosch, while large cjuanlities of vines arc* 
j eullivaled also in the Malmesbury, ('ape, Robertson. 'Tulbagh. 
Montagu tend ('tdedon districts. Altogether tlu*re arc* 100,000 ai 
under vines. The wines arc* mostly of the sweet and heavv tv'pes 
but efforts are bc*ing made to produce lighter wine**' 'The (|ualit\ 
has bec-n improved in recent yc*ars. Brandy is also made in c on- 
sider.able (plantities. drapes are grown for table iiurpose". and 
manv’ art* convertc'd into rai'cins. of vvliith there is a growing ex¬ 
port. which increased from 1.830.s.ti lb. in 1903-04 to 17.31.’.not 
lb. in 1 be same area produces large (luanlitic" of peache- 

.'ipricotpears, plums, elc. Some of t bese are m.irketed tre"h and 
other- art* dried. 'The* growth of citrus fruit is iiurca-ing and i- 
more vvidclv spread tlircaigh the southern district" and about Pori 
I' liz.ibeili and l‘,as| Eondon. 'Phc-rc* is ;i c on-^iderablc' prodmlioii ol 
piiuap|)les in Albanv district. At Port Eli/abeib ('aitclown 
,incl about Paarl and \\'orc(*st('r, factories have* been c-lablnhcd 
fc»r canning fruit. Olive c ultivation has probably passed the exjie- 
rimenl.il s(;ige. but the* produc tion is insiguilic ant. 

'The cultivation of tobacco is increasing. The coiinlry abmii 
(tiidtsboorn, (leorge, Swellendam and the Pi(|uelbcrg grows .1 
m(*dium to heavv type of \ irgini in tobacco. 'Turkish tob.ucos lor 
cigarette's are grown aliout Stellenbosch, the Paarl, Wellington 
and Tulbagh 

Much ot ('ape I’rovince is devoted to the* pastoral indu-trv 
.According (o the 1936 census the number of cattle in the (ountrv 
was 3,S4<»,4 i 8. Many of these are of the old Afrikaner breed 
which was especially valued for transport jiurposes Since the 
Bo(*r War much progress has been made, and the province ])os- 
ses.se.s good bc'rds of pedigree and crossbred slock—the most poj) 
ular imiKirted breeds appear to be Erieslands and Shorthorn" 
tliongli most of (he well known British breeds are reprc'-eiiiecl The 
callle are concentrated verv' largelv in the eastern area 'I'here 
a dislimi falling off of numliers to the west of Port Eli/,abeth 
(lioiigh d.iirving is being developed in connection with the* irri 
gated lands further west, and in the wheat area, north of (’ajif- 
towii. There are verx* few cattle in the Karroo district", such .as 
Beaufort W’est, Eraserburg, etc. The ox is still used verv largelv 
for ti;ms])()rt j)uri>oses, where the country is not too dry to sup¬ 
port him. 

'Pile flock ol woolled .slieep numbered 19.465,135, and consisted 
mostly of merinos and crossbreeds. In addition IIictc* were more 
than 4,000,000 of the original hairy, fat-tailed breed Practically 
all the wool clip is sent overseas Most of the clip is sent to 
breckers at the principal ports, who undertake it" sale. Annual 
wool salc.s. however, arc held at some inland towns, such as 
C'aledon. Swellendam, Riversdalc. 

'The ofl'icial returns sliow 676.591 Angora goals ami 3,3.16,109 
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Other goats. The yield of mohair was :;,.}74,ooo lb., most of which Mining. —The chief mineral wealth of Cape Province consists 

is sold to the Bradford market. Goats are bred principally in the of diamonds which occur in “pipes, " filled in with “blue ground," 
dry Karroo and in the native areas, while the main sheep area lies or kimberlite, a basic, eruptive material. Such are the occurrence.s 
somewhat further east, where grass is more plentiful. at Kimberley. Diamonds, of a better quality, are found also in 

Horses do well where sheep thriv^e, though horse sickness ma;, alluvial gravels, which are worked in the Barkly West district, 

take a heavy toll at irregular intervals. Tlie hor.se is used almo.st The production of diamonds has been liable to much fluctuation. 


entirely for riding and driving. The Cape Province horse ha 
some of the characteristics of the thoroughbred. He usually has a 
fine head and good shoulders, but is light in the hind quarters. 
Owing to insufficient feeding in the winter months, and in time of 
drought, he is generally undersized. A heavier type of horse ha? 
been used to some extent for farm work in the growing areas. In 
1936 Cape Province possessed 333,156 horses. In the drier areas 
the horse is often replaced by the donkey. The chief area for 
donkey breeding is Bediuanaland and the adjoining regions; Vry- 
burg is the largest market for them. The donkey is also used in 
(he Karroo and the southern districts, where a .span of 16 to 20 
is often seen harnessed to the large four-wheeled wagon, which 
(hey pull along at about i mi. jier hour. The number of donkeys 
in 1936 was 353.Mules, of which there were 91,750. are of 
a good type. They are more resistant than horses to horse sick¬ 
ness, though they are not immune from it. 

Ostrich farming, which was so profitable up to 1913. has fallen 
on evil day.s. In that year over i.000.000 lb. of feathers were ex¬ 
ported, but in igjs the export was only 269,5.’8 lb. The number 
of birds fell from 756,923 in 1913 to 204,388 in 1924. and to 39,- 
082 in 1937. The breeding of ostriches was associated with the 
growing of lucerne under irrigation. The birds were most numer¬ 
ous about Oucltshoorn, Ladismith, Robertson and Montagu. The 
lucerne fields are being used for intensive dairy work, or are 
being rejilacecl by tobacco and fruit cultivation. 

Parts of the great stretches of heather lands in the .southwest¬ 
ern region offer ojiportiinities for beekeejiing. In 1937 die pirov- 
ince produced 720.211 lb. of honey. The iirospects of any place 
for development in this direction depend largely on the species 
of heaths found in the locality. Those about Albertinia appear 
to be quite suitable. 

(!!apc Province, like South Africa as a whole, is deficient in lim¬ 
ber. d’he Knysna forests are (‘xploited and yield yellowwoods for 
building purposes and furniture making, and, after f)eing impreg¬ 
nated with creosote, for railway sleepers. Other woods obtained 
from the same area are stinkwood, a rare heavy wood, much in 
demand for furniture making, and ironwood and white pear 
{Apodytes dimidiata) for wagonmaking. Tlie patches of forest, 
lehich (U(ur on (he hill sloiies in the east of (he country, have 
been mostly denuded of their \aluable tinilx'r. The trees are of 
the same species as about Kn>sna, except that stinkwood rarely 
occurs, but snecv.ewood i Pt<ii'r()xvl(>n itlilc) is fairli' common, 
and is ver\' u>eful tor making feme posts. In the Transkei terri¬ 
tories considerable jiatches of forest remain, owing largely to 
their inaccessibilit\'. A considerable amount of tree planting is 
being done b>- the government and b\' [irivate individuals. Kven 
so, l.irgc quanlities of timber h;i\e to be imported from overse.is. 

'I'he fishing nidustr>’ is still in the earh’ stages of develojiment. 
The coast is delicieiil in small harbours, which might serve as 
bases for fishing smacks. At pre.sent most of the fishing is done 
from rowing boats, or from a few large trawlers. There are con¬ 
siderable [lossibilities for improvement in the methods of catch¬ 
ing, curing and distributing tish. There is no lack of good fishing 
grounds,' where stationary species, such as the silverfish. red 
.stumpno.se. etc., and migratory types, such as the geelbek, kabel- 
jauw, mackerel, etc., may be caught. Soles occur very abundantly 
on (he Agulhas banks, In (he colder waters along the west coast 
a species of crawti^h is plentiful, and has gicen rise to an impor¬ 
tant iiTilu.stry. 

In 11)38 there were 22 canning com{xinie.s at work, and 20,000,- 
000 lb. of crawfish w'ere caught. The crawti.sh catch is exixirted 
almost whollx to France. 

A wh.ding industrv’ is also based in Capetown, but is declining. 
In 1922 over 1,000 whales were captured, and whale oil. valued 
at £447,83,3 was ('xported. In 1939. the ex|)ort value of whale oil 
had dropped to £i,| 1,000. t.SVf- Cktac ta.) 


It is now controlled by an agreement, which fixes the quota to 
be marketed by each of the members of the Diamond Producers 
association. 

Copper was formerly mined in Namaqualand with much profit, 
but in 1919 the tw'o principal companies had to close down. The 
future of this industry depends on the exploitation of low grade 
ore. Smelting was recommenced in 1922. Tin has been worked 
at Kuils river, 16 mi. from Capetown. It occurred in lodes tra¬ 
versing the granite, and in alluvial deposits. Near Prieska are in- 
■xhaustible supplies of crocidolite, or blue asbestos, which occurs 
'll a belt, from 4 to 20 mi, wide, running from 30 mi. S. of the 
)range river to the Rcchuanaland border, a distance of 250 miles. 
The fibre is short, and rarely exceeds 2 inches. The production 
if coal in the Molteno and Indvve areas has practically ceased. 

Manufactures and Trade. —In 1938-39, 3.854 privately 
iwned factories were recorded. The chief industries repre.sented 
were: creameries. brewTries, jam making, fruit canning, textiles 
loots and clothing (as for instance the large boot factories at 
*ort Elizabeth). In nearly every town there is at least one 
.vagonmaking establishment, while the lighter two or four wheeled 





Rhodes memorial in Capetown 

“buggy" or “sjiider'’ is also of local provenance. Metals and en¬ 
gineering, building and contracting, including briik, tile and 
cement making, enterpri.ses are also numerous. 

These industries employed 39,857 Europi;aii,s who reieived 
£7.13(1,000 in wages in 1938--39, and 50,877 non-Europeans who 
received £3,61(1,000 in wages. 

fi’lie exports of the province (.vce .Soi rii Akkka, l'\io\ or) 
((insist largeix' of di.imonds, wool, moliair, hides and skins, fruit 
and wines. The chief imports ;tre lextiles, foods, whiskey, hard¬ 
ware and macliinerc', liinber and co.il. Mu(^h (.if trade, dime in the 
(ountry, is connected with the transit of goods to and frcmi the 
inland provinces of (he I’nion. 

Education. —Kduc.ition, other than higher, that is, university 
education, is subjcit to the provituial administrator, directed by 
the Prox'imial Edmation department, at the head of whidi is 
the superintendent general. Must schools for white children are 
controlled b\’ school boards, and those for non-European children 
by religious organizations. The department fixes salaries, lays 
down syllabuses, grants loans for building and inspects the schools. 
It will also grant bursaries to meet the travelling and hostel ex- 
pen.ses of suitable rural scholars to enable them to attend sec¬ 
ondary schools, and so to equalize opportunit w as far as jxissihle. 
between urban and rural children. Two-thirds of the member^ 
of (he school board are elected by ratei)a>'ers. and one-third arc 
nominated by the government, or b>’ the municipal or divisional 
(ouncil. 
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Boards have powers to establish and maintain schools, to 
control their finances, and to enforce attendance by children be¬ 
tween the ages of 7 and 16. Each school is usually managed by 
a committee, elected by the parents or nominated by the board. 
The committee’s duty is to supervise the school and select the 
teachers. 

The cost of teachers’ salaries, buildings and equipment is de¬ 
frayed almost entirely by i)rovincial revenue funds. Up to and 
including Standard VI, education is free for Europeans and non- 
Europeans, with the e.\ception of some special high schools in¬ 
tended for the more advanced scholars. 

Cajx; Province has the following schools:—83 farm schools, 
which give primary education at centres where it is not possible 
to obtain an average attendance of ten pupils; 1,540 primary 
schools; 158 high schools; and 79 secondary schools. Above these 
arc 9 training schools and colleges, in which *,242 students are 
being trained for the teaching profession. There are also .special 
schools for the blind and for deaf mutes; and for tlie teaching of 
art, music, domestic science. 

The educational needs of the natives have been met by the 
establishment of 4 high, 15 secondary, 22 industrial, 14 normal 
and 1,835 denominational primary schools, and those of coloured 
children by 4 high. 6 secondary, 7 fann, S normal, 42 public pri¬ 
mary and 873 denominalioual primary schctols. 

Religion. —Among the Christian denominations, the Dutch 
churches have the greatest number of white adherents (408,106). 
Next comes the Church of the Province of South Africa (Anglican 
C'onmiunion). Then follow the Methodist Churches, Church of 
Rome, Presbyterian Church. The Hebrew congregation is num¬ 
bered at 28,163. Of the non-European peoples, about 1,000,000 
are returned as heaiheu.s. Approximately 1.000,000 more are ad¬ 
herents of the various Christian denominations which have carried 
on missionary enterprise in South Africa. South Africa forms a 
province of the Anglican (’(jininunion, the .seat of the archbishop 
l)eiiig at Capetown. Cape I’rovince is divided into the following 
dioceses; Caiietown. Ceorgi?, Crahamstown, St. Johns, Kimberley 
and Kuruman. 

The Dutch cliurches in Cape Province are ruled by a Synod, 
which has the highest legislative, judicial and administrative 
authority. The Synod divides the country into church circles for 
purposes of administration. 

Press. —About 150 newspapers, in ICnglish or Afrikaans, arc 
published in the province. The chief English papers are the Cape 
Times and Cape Ar^us (Cajictown); the Diamond Fields Adi’er- 
liscr (Kimberley); and the Eastern Province Herald (Port Eliza¬ 
beth). Ohs Land, Die Snider stem and Die Burner are Afrikaans 
publications. There are also ten native newaspapers. 

See South Afkica, Union of, for geology, communications, 
posts and telegrajihs, trade, law and justice, revenue, standard 
time, weights and measures, etc. 

Bibi.ioorapity.— A Cuidr to Botanical Survey Work (Pretoria, 
1022) ; A. W. Ropers, The Gr.olo^irai Structure of the Union (Pretoria, 
0^25); A. Du Toil, The Geology of South Africa (1026); Official 
Year Book of the Union of South Africa; Uensus Ref.orts; and hoccks 
c iU'd under .Soitth .Ackica, I'ntoy oc (R. I'. S ; Do F,) 

HISTORY 

The South African Dutch.—In 1652 the Dutch East India 
company iq.v.) formed a naval station at Table Hay; and this 
was converted subsequently into a colony. Although the soil and 
climate of the Cajie were proved quite early to be suitable for 


;nt out panics or orpnan gins in rncir ourwara-oouno snips, 
as opportunity offered; and they obtained at least 150 excellent 
settlers from among the French protestants driven from France 
by the revocation of the Edict of Nantes {g.vA, 1685. Concur¬ 
rently the company sent out an equal number of Dutch emi¬ 
grants; and all necessary measures were taken to secure the rapid 
absorption of the Huguenots by the Dutch. As no special effort 
to .secure fre.sh emigrants was made after 1688, the population 
of the settlement in 1691 may he regarded as the parent slock 


of the colony. It was composed of (1) soldiers, sailors, and other 
discharged servants of the company; (2) Dutch families or indi¬ 
viduals, the majority of whom were sent out concurrently with 
the Huguenots; (3) Dutch orphan girls; and (4) the Huguenots. 
The number of permanent settlers of both se.ves and all ages, ac¬ 
cording to the census, was approximately 1.000, of whom two- 
thirds were Dutch, one-sixth French, a .small fraction Swedish. 



Cape colony in 1795 under the dutch and hugulnot colonists 

The boundary of tho settlement is indicated by a dotted line 

Danish, or Belgian and one-sevenlh Low' German and almost iden¬ 
tical in racial characteristics with the DuU'h. At the .same lime 
there was a non-European imjiortcd population of 50 free Asiatics 
and Central Africans, with their wives and some 60 or 70 children, 
and 386 slaves, men, women and children. Apart from the pre¬ 
dominance of the Dutch element, this parent slock i.s noticeable a.s 
being compo.sed l.irgely of settlers who had emigrated in circum¬ 
stances lending to weaken the natural ties of kinship and pride of 
race (hat bind the average emigrant to his molhcT (oiintry. The 
illiteraleness of the Dutch ])opulalion whom the conqianv left in 
('ape Colony at the clo.se of the i.SIh century, and their abandon¬ 
ment of the language of Holland for the Tanl, a mcvigre patois 
limited to a few hundred words, may be attributed to the illilieral 
and inefficient .system of administration under which the>' lived; 
l)Ul the intcMise devotion to the country of their adoption, and the 
deep distrust of luiropean civilization, which they afterward 
manifested in so marked a degre^e, must be connected with the 
character and circumstances of the parent stock. In 17(15 Cajie 
(^'olonv was drawn suddenly within the orliit of the 100 vears 
contest between France ancl England for maritime and conimer- 
ci.'d suprc'macy, whicli had bc'en rc‘nc*wc*d in 1793 hy the republii ‘s 
dec lar.it ion of w'ar against England and Holland. 

British Temporary Occupation.—With the arrival of Ad¬ 
miral I'dphinstone's ships at False liay, the southern inlet of the 
Cape peninsula, the history of the colony is merged for a lime in 
the main current of world-events. It will sulbce, therc'fore, to 
recall the dates which bridge the interval betw-een 17(^/5 and iHoh. 
wlien the period of Brit i.sh rule began, l-'rom 1795 to 1S03 Great 
Britain held the Cape in the name of the prince of Orange, who, 
after the seizure of Holland by the Irench and the suhseciuent 
constitution of the Batavian republic, had takem rc'fugc’ in Eng¬ 
land. During this temporary British occupation the company’.*; 
restrictions upon trade were removed. Under the Treat}' of 
Amiens, 1802, the colony was restored to Holland; and, while 
it was under the direct administration of the Dutch government 
(1803-09), many nece.ssary reforms were effected. The peace ot 
Amiens lasted barely a year; and on the resumption of ho.stilities 
the command of the sea passed to Flngland by the destruc tion of 
the combined fleets of France and Spain at Trafalgar (Oct. 21. 
1805). Three months later (Jan. 19. 1806) a British force, under 
Sir David Baird, took pos.session of Cape Colony—Holland be¬ 
ing then a dependency of France—in the name of the King of 
England. The possession of (he colony thus gained hy conque.st 
was ratified, on the downfall of Napoleon in 1814. hv international 
agreement and by Holland’s formal cession of frit' territory to 
Great Britain. 

Under British Rule.—In 1806, when British rule began, the 
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Ivuropc.ms, i7/)57 lIoKcntot.s ;mi (1 persons returned as 

slaves. In Capetown (here were some 17,000 people, of whom 
f),ooo were European. The rest of the inhabitants were scattered 
over a bell of (oasllands extendin)^ for some 500 mi. from the 
Cape lo the Eish river, and similar in its relationship to the plains 
and hi^h plateaux of the interior, and in its Reneral physical 
leatures, lo the 'lell of northwest Africa. The annual value of 
the floods imported was rather more than i 100,000, and that of the 
produce exported rather less than /t>o,ooo. While the resistance of 
the indigenous Hottentots ;ind Bushmen of the colony had been 
overcome, outside its boundaries the Bantu jieoples had im rea.sed 
in numbers and drawn nearer lo the /one of European occupa¬ 
tion. The military tribes, who had est.iblished themselves in the 
fertile littoral east of the ^,'reat mountain ramtes, confronted the 
European (olonisis on the further bank of the h'ish river. The 
industrial tribes, to whom, as beinp weaker in arms, the inhos¬ 
pitable deserts and steppes to the west of the ranges had fallen, 
were less advanced in their southward progress. The former, 
whose ('entral African blood had been mingled with that of the 
Asiatic settlers on the east <oast of the continent, were destined 
to dispute the jiossession of .South Africa with the Europeans 
in the long series of w.irs which htive gi\’en a sinister familiarity | 
to the words Kaffir, Zulu, Basuto and Matabele. They were I 
then a mass of cruel and untamed humanity, retidy whenever ' 
ojjportunity oflereci to bre.'ik o\er the eastern frontier of the 
colony tinci engulf its lonely homesteads in (ire and rajiine. .\ 
century later the .area of European occui)atic)n, or control, un¬ 
der the British ('rown extended from the Cajie to the Belgian 
Congo; the Europcsin population numbered over a million, and 
their external Ir.ide, of the annual value of 17.^.000.000, was larger 
per hetid of (Imropean) poj)uIation th.in (hat of any other British 
state overseas. And within (his area the non-European jH'opIes, 
live or six limes as numerous as the lAiropean, had been brought 
under Eurojxan tidministralion. I p to Cape ('olony con¬ 

tained the whole, ;incl from that date up to the foundation of 
Johannesburg in jSSti, approximately two-thirds, of the European 
population of South Africa. The governors of the colony from 
iS.^7 (Sir Henry I'ottingeri to k^oi (Lord Milner) were also 
high commissioners in South Africa, and as such concerned with 
(he sub-ccinlinent tis a whole. The history of (.’ape (.'olony in the 
i()th century, therefore, is often hardly distinguishable from that 
of South Africa as a whole; and it is related in this .sense under 
the title Sorm Aikua, Cxion of. The account following is 
limited accorclingl)' to what may be called its internal, or domestic, 
development. 

Before British Colonization. — During the 20 years between 
the betginning of (he permanent occupation and the report of the 
royal commissioners (iSo()~;’5), the colony was administered, 
broadly speaking, as a Dutch cc)lon>' in British possession. The 
institutions and personnel of the former government were main¬ 
tained, lew new ine.isures wctc* introduced, and economic progress 
was conlinecl to agriculture and stock-raising. I'he Hottentots 
were removed from the autliorit>' of their chiefs and placed 
under special regulations identical in principle with (hose sub- 
seciuently adopted nndc'r British administrations in Natal and 
the Transvaal for the control of .Xfrican unskilled labourc-rs in | 
European einplcwtnent. In the original enactment ( 1 Soo» the 1 
l>r;utice of retaining the children of Hottentot servants as aj)- i 
prentices was made illegal; but this jirovision was subsec|nc’ntly 
rescinded (iSi.) in deference to (he wishes of the* colonists. ; 
Circuit courts were instil cited in orcit*r that no one should he pre¬ 
vented by distance troin sc-eking redress in the high court. 'I'he 
insecurity of land (caiure was remedied bv' the conversion of the I 
occupalipn licenses revokalile at will, issucal by the Dutch corn- 
[lany, into perpetual c]uit-rc-n( tenures (1812); and (he (Dutch) 
farmers thus obtained a virtual freehold of their farms, which 
ranged from 6,000 to 20.000 ac in area. Government schools ' 
were established in outlying districts; the production of tine wool. ; 
soon to become the staple industry of (he colony, was promoted 1 
by (he import;ition of merinos from England and the provision 
of breeding-farms; and a beginning of etlicient road-communi¬ 


cation was made by piercing the Drakenstcin range at Erench 
Hoek (1824). Twice, in iSir-12 and 1817-18, the colony w’as 
cleared of Bantu invaders by force of arms; and definite progress 
was made in the protection of the districts on the eastern fron¬ 
tier against these Kaffir inroads. A post of British regulars was 
placed (1812) where afterwards Grahamstown (so called from 
the name of its commander) grew' up; and after the expulsion 
of (he Amakosa dans in i8t8, the colonial boundary wms made 
more secure by (he exaction of an undertaking frcjm (heir chiefs 
(0 withdraw eastward to the line of the Keiskamma river, thus 
leav ing an unoccuiiied zone between the Bantu and the Europeans 
on the west side of the I'ish river. The military .advantage thus 
gained was sujiplemented by the settlement of 4,000 British 
emigrants (1820) on the west side of the Eish river, in the 
I country between it and the (more western) Bushman river, sub- 
j secjuently known as the Albany district. The measure was pro¬ 
posed by the governor, Lord Charles Somerset, and approved lyv 
the Briti.sli government. Out of qo.ooo applicants, 4.000 f)crsons 
of varva'ng social conditions were selected and established at 
State exf)en.'-.e. This event, second only in historical signiheam c 
to the foundation of the colonv by the Dutch East India Com- 
panv' in j()52, as marking the tirsi appearance of an appreciabh* 
British population in .South Africa, brought this earlv' period to 
a natural close. Before the .Mhany settlement the European popu- 
latiiin ot the colony, almost entirely of Dutch descent, had risen 
Irom 26.000 to 42,000; and had mA (he “rebellion'' of Slachter's 
hcfk reve.ded the complete estrtingement. of the rural Dutch from 
the Europe.in civilization of the loth centurv, the i)eriod would 
have seemed one of slow, but assured, materittl progress. 

Administrative Changes. —The Alb.-my settlers and their 
descendants not onlv' founded Grahamstown and Port Elizabeth 
.ind made the j>opulation of these districts jiredomin.intlv' British, 
but they bore a large })art of the burden of defending the eastern 
frontier, and contributed mtiteri.'illy to (he industrial de\'elo[)ment 
of the colony. The introduction of these settlers must rank as 
the most consjhcuous of the services which Lord Charles Somer¬ 
set, the hist of the early liriti.sh governors, rendered to the colony, 
but it was none the less the immedi.ate cause of his resignation. 
.\t the time in question much English labour, hitherto locked up 
in the war with Najioleon, had been set free; and during the 20 
vears following the battle of Waterloo (1815) large numbers of 
emigr.ints lelt the British Isles to find homes in Canada and .Aus¬ 
tralia. (’oming, as they did, from a country where the govern¬ 
ment was so firmly esiablishcxl that complete freedom could be 
allowed to cdl its subjects, they keenly resented the restrictions 
of sjieech and action which dangers unknown in the homeland 
mtide necessary in the colonies. Although the Albanv’ settlers 
were mainly dr.iwn from the ranks of the manual labourers, there* 
were men of ediuation among them, and some of these latter, in 
search of more congenial emplovment, came to Capetown. In 
1824 (he lirst .‘south Atrican newspaper, edited b\’ Pringle and 
Fairbairn, was published. And here at the Cajie, as in Canad.i 
and Australia, the new English settlers, coming into conflict with 
the colonial government, became a cause of political disturbances, 
which led subsequently to the establishment of more liberal .sv's- 
tems of administration. In resjxMise to complaints against the 
arbitrary mcthocls oi the governor, and on other grounds, the 
Briti'-h government .'-ent out commissioners in 1824 to enciuire 
into the genei.il administration of the colony, and the condition 
of the Hottentots and the Alh.mv settlers. Their reiiort was pre- 
sentecl in 1820, and in (he mi'aniime Lord Ch.irles, to avoid the 
netessiiv of defending his .action, had resigned. .As there was now 
an F.nglish jiopulation, although it was only one-eighth of the 
EurojK’.in population of the colonv-, it was thought th.it some, at 
least, c>f the Dutch, institutions might be rejilaced b>- Fmglish: 
and on the recommendation of this commission ch.anges tending 
to assimilate the Cape system of administration to that of other 
British colonies, were introduced. The arbitrary powers of the 
governor had been limited before by the constitution of an 
(official) executive council in 1825; but now his salary and those 
of all officials were reduced and, while the cost of the administra¬ 
tion was lessened, its efficiency was increased. Ordinances were is- 
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7ucd, and the proceedings of the law courts conducted, in Eng¬ 
lish. The Dutch .system of local government was replaced by an 
English system in which the heemraden (courts of principal in¬ 
habitants) disappeared, and the judicial and administrative duties 
of the landdrost were assigned respectively in each district to a 
resident magistrate and a civil commissioner. Further, in view 
of the evidence recorded by the royal commissioners on the con¬ 
dition of the Hottentots, and the powerful pleading of the mis¬ 
sionaries, the new governor. General Hourke, under instructions 
I'rom the British government, issued in iSjS an ordinance which 
removed the free non-European yuipulation from the o])eration 
of the sf)ecial laws hitherto aiiplicable to them, and placed them 
on an e(|uality in point of law with the Dutch and Engli.sh col¬ 
onists. These changes were of doubtful e.xpedienc}’. The virtual 
introduction of English as the olVicial language was pnanature in 
view of the large preponderance of Dutch colonists; although it 
must be remembered that the more enlightened Dutch were per¬ 
fectly conversant with it, while to the backward and Taal-spcak- 
ing majority the Dutch of Holland had become strange. 

The Hottentot ordinan( e wa.s fell to be an unjustihableinterfer¬ 
ence on the part of the British government. For, while (he ab- 
Mract justice of the principle of racial equality was not disputed, 
the colonists knew—what the i)eo|)le of England at that time did 
not know—that before the princii)le could be applied success- 
lull}', the nori-Euroiiean must ha\ e acquired an elementary knowl¬ 
edge of the laws of civilized life; and that without this knowl¬ 
edge his freedom was as harmful to himself as it was dangerous 
to his Euro])ean neighbour.s. This enactment reveals the greatest 
of the .special dilVicuhies which together mad(‘ the administration 
of Caf)e Colony a more c omple.v and arduous task than an\' 
"iinilar undertaking of the Brili.sli nation. Tlnw were; (i) the 
long separation of the j)re))onderant Eur()j)ean jmpulation from 
intercourse with kmropc; (.:) the division of the colonists into 
two nationalities; ( O the fact that the possession of the sub- 
(ontinent was disputed by the Bantu, who, greatly outnumbering 
the colonists, so far from weakening by contact with civilization, 
increased both in numbers and military eapacitc-; (4) the ac¬ 
centuation of the differences in the Dutch and British attitudes 
towards the African natives by missionary entcrpri.se, as the ex¬ 
ponent of the humanitarian sentiment of the early loth century. 
■Vs these ditfirulties were iiiquTfectly understood in England, 
‘divergences of opinion” between the governor and the .secretary 
of .state were of frequent occurrence. 

The Emancipation Act ( 1833 ).—The inherent justice of 
the measure which, in Lord Brougham's words, dissipated 
throughout the British dominions “the \vil<I and guilty fantasy 
that man can hold firopcrty in man,” was recognized in (.'ape 
Colony; but. wliile there was no such complete destruction of 
industry as in the West Indies, a very severe strain was put ufton 
the resources of the small community of some 60.000 colonists. 
The immediate monetary loss of ai)proxim;itely £2.000,000 was 
not confined to the actual slave-owners, but fell also upon in- 
^eslors in this form of property, who in some cases were reduced 
to absolute jienury. For some time agriculture and stock-raising, 
almost the sole industries, were dislocated; since it was found 
(litlicult to rcjilace the slaves by free labour within the jieriod 
provided by the Act, which in the case of Cape Colony ran from 
Dec. 1. 184.S to Dec. i, 1S3S. When the colonists had ju.st begun 
to adapt their concerns to the e( onomic situation thus created, 
they were overtaken by a more ^•i()lent catastrophe. On the last 
day of 1834. news, which had taken fi\e days to come hot-haste, 
reached the new goc ernor. Sir Beniamin D'L rban.at a par(>' whit h 
he was gi\ ing on Xew' Year's Eve. On Christmas Day the Kaffir.-- 
had .swept across the frontier, murdering the farmers, plundering 
and burning their farmsteads and driving off (heir cattle. When, 
after more than six months’ hard fighting, the British regulars, 
aided by all the able-bodied colonists, Dutch and English, had 
driven back the Bantu invaders. Sir Benjamin made a new and 
more secure di.sposition of the ea.stcrn frontier. By treaty with 
the chiefs (Sept. 1835) the Kaffirs were to withdraw eastward to 
the line of the Kei river. The country between the Fish and 
Keiskamma rivers w'as to he given to those settlers whose losse-. 


had been most severe, but subject to their per.sonal occuyiation 
of (heir holdings. Eastward of (his belt, between the Keiskamma 
and the Kei, a belt of friendly Kaffirs, with military posts, w'as to 
be placed. The responsibility of the colonial government for the 
losses thus incurred—the official returns showed that 456 farm¬ 
steads had been completely, and 350 partially, destroyed—was 
aggravated in the eyes of the colonists by the circumstances that 
normal dcfen.sive measures had been postponed in deference to 
the emphatic as.suraiices of the peaceful intentions of the Kaffir 
chiefs, given by Dr. Phillip, the very inlluential general superin¬ 
tendent of the London Alissionary Society's mission^ in South 
Africa. In any case, however. Sir Benjamin recognized that the 
frontier farmers were entitled to eompensatiou. 'I'liese proposals 
were forwarded to Lomlon for (he approval of (he home govern¬ 
ment. The rejily, which came in a despatch written on Dec. 26, 
1835, b}' Charles Grant (afterwards Lord Glenelg), was of a very 
unexpected nature. In it. the oi3inion was expressed that the long 
continued encroachments of the colonists amply justified the 
warlike action of (he Kaffirs; and in accordance with this opinion 
Sir Benjamin was instructed to reinstate the Kaffirs in the terri¬ 
tory vvhiih they had given up. So far from giving comiiensation to 
(he colonists, all grants of land east of the Eisli river made since 
1817 were to be cancelleil. The despatch seeimal incredible, and 
Sir Benjamin protested. He was recalled and suiHMseded by Sir 
George Napier (1837), The position of the frontier settlers 
seemed intolerable. 

The Boer Secession (1835—38), —The longstanding grievnnri'' 
of the Dutch coloni^^ts, arising from the inhen-nt differeme be¬ 
tween the Dutih and British attitudes toward-' tin' n.iti\(‘s, wc're 
brought to a he.id by this liesjiatch. In (he year following ( kS 3()) 
tliere began the withdrawal from (lie colonv o) tlie DnUh larm- 
ers. or Boers (to gi\'e them the name wliiili they subseijiiently 
made fanmu''), known as the Great Trek. The mot ices wliith led 
(hem to di\a“,si tlu'in^^elves of their allegiame to the British go\'- 
ernment. and seek new homes in the region.-- beyond the Orange 
ri\er. wert' stulrd at length in a document signc'd b\’ their leader, 
Piet Retiel. and jiubJislied in the (iraliinnsluwft Ji^urual of J-eb. 
2. 1S37. But the less lengtiiv account contributed by Retiel's 
niece (Mrs. Steenekamp) to tlie Capr Monthly Ma^azinr of Sejit, 
1876, is probably not less authentic. 

“'I'he reasons for which we abandoned our land- and liome- 
steads. our country and kindred, were- the following.— 

“1. The continual depredations and robberies of the Kaffirs, 
and their arrogance and ocerbe.iring conduci, and the f;u ( th.it. 
in sjiiie ol (he line promises made to us by our go\crnment, we, 
nevertheless, received no eoiniiensation for the jiropertN' ol which 
we were de.-poiled. 

“2. The shameful and unjust jiroc eedings w'ith reference to the 
freedom of our slaves; and >et it is not so miicli their fiecdoni 
(hat drove us to such lengllis. ns their being iiknecl on an ('cjiial 
fooling with ( iiristians, contrary to the law s of (lod and the 
natural distinc tion of race and religion, .so that it wa- inlolerahle 
for any decent Christi.m to bow down ben'ealli .-mb a yoke; 
wherelore we rather withdrew in order thus to jireserve our doc¬ 
trines in jmrity.” 

The jx.tpulation thus withdrawn numbered from 7.ocjo to 10000 
persons. The epic of the \’oertrekkors is to be found under (he 
title Sot’iTi Akkk’a. I'.VTO.v or. It will suffne, to add ih.i! the 
eoinmiinities to which thc'v gave birth, the Transvaal ami Orange 
l-’ree Slate, were rc'coguizmi b>' the Briti.'li governrnc'nt a-, (intc'i- 
nall} ) indepenclenf republics re.speclicely under tlie S.incl Ri\c t 
(1S52) and Bloemfontein (1S54) conc'entions. X.it.d w;i- ex c 11 
j)iec| also In' the Boers; but (liere, on account of i( ■ m.iiitime .sit¬ 
uation and earlier occupation b\' Engh-hinen. Briii li autboritv, 
establislied in 184^, was main!ainecl; ;nid during the \'(ars jS.j^- 
48 it was administered as a part of Caijc Colory 

The Defense of the Frontier.— Tlie penetration of (he Bantu 
area by the Boers, together with the insecuiit\ in which the 
ea.stcrn frontier of the colony had been left b\ the reversal of 
D'lJrban’s plans for its defense, made (he; 20 scars 1S34-54 a 
period of recurrent and onerous native wars In the course of 
them, large miinltcrs of British soldiers lo-t their lives, and the 
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heavy military expenditure incurred was borne almost entirely 
by Ilritish tax payers. At lh(,* .same time, the progress of Cape 
(’olony, as compared with that cjf other British colonies, wa.s re- 
Karderl as most inadef|iiatc. In these tinurristances the British 
ttovernment determined to reduce iheir tmancial responsibilities 
to the lowest ])oint (ompatibic vvith the dischar{.^e ot the political 
oblir.;ations from \vhi( h they could not well esnipe. 'riic measures 
by whic h it was sought to j.dve eftett to this “non-intervention” 
polii v were these: 'I'hc indepemhan e of the Boer republits was 
ri't'o^nized; a natit'e territory, named British Kaffraria, was 
formed to act ns a “buffer state” between the' colony and the 
military Bantu; and,' out^ide the.se territories and Xatal, the 
Boers, the missionaiies, ami the natives wen* told that they must 
settle their difteremes in their own way. As a comiilementary 
measure, a more liberal (onsiitution was to be itranted to the 
(olony, and it was hoped that with the pri\'iley(.s of self-Kovcrn- 
ment the colonists would assume its resjionsibilities, notably the 
protection of their eastern froiitier. Ailhouyh a Icydslative coun¬ 
cil, with (nominated) unollic ial members, had b<*en added to the 
ex(!culive council in 18 the sN slt'ni of representative Kov(*rn- 
m<‘nt thus set ufi, jrave the [leople of the colony for the first time 
m its two (enturies of e.xisteiue an afipreciable part in the man¬ 
agement of its aflairs. 'Phe exe(ufi\e oflnials were still apiiointed 
bv the governor, as representing; the C'rown, instead of beinu 
ihosen by the electors, and they were, therelore, responsible to 
him tor their londmt of affairs, and not to (he people of the 
(olony. But while the executive power was thus n'tnined, the 
legislative power was vestec], subject to the customary reserva¬ 
tions in favour of the Crown, in a jiarli.iment of which both 
chambers, the legislative coum il and the house of as.sernbly, were 
elected b\' all British subjects, irresiaative of nationality or race, 
possessed of certain minimum (|ualilications of i.)ro{)ert>' or in¬ 
come. d'his [Kirliarnent met for the tirsl lime on June ;;o, 1S54, In 
siiite of war and drouKhi, arbitrary governors and ill-informed 
secretaries of state, from the bcadnnini; of British rule* onward, 
the internal administration had been honest, impartial, and effi¬ 
cient, and the colony had at lentilh bc'pnm to yirosiicr. The Dutch 
colonists lost li\' the* jtreat trc'k had been replaced liv some 5.000 
new British settlers of whom the ^reat majority were brought, 
out undc-r a slate-aided scheme of the colonial p'ovc^rnrnent in 
iS4(j-.)S. 'I'hc* population had risen to 550.000, of whom 140,000 
were* J'Airopean and 210,000 nori-Kuropcan. The revenue ap- 
pruached f.|oo,ooo, ami the annual value of the external trade 
000,000. Of the ex])cir(s. £800,000 in annual value, two-thirds 
were wool. In i S44 the .svstem of roads, which Sir Harry Smith 
((iov. iS 47 - 5;.0 declared “uould do honour to n >?reat nation 
instead of a mewe* dc'pc'mlenc y of tin* Crown,” was projected by 
(he colonial .secretary John Montai;u, and cxc'cntcd by Col. 
Mitchell and Andrew Bain; and in this and other respects the 
colony was beim.; eciuipped with national j^lant. In 1852 the first- 
fruits of the liidcic*ii mineral ^^c.■alth of the subcontinent were 
reai>ed in the ccipper mines of Ookicyi. .‘\I tin* same time, chnni;es 
were’* made in Km;land. Cncler the colonial policy of Lord firey 
(he largc-st practicable* measure of self-gcnernment was )L;ranlecl 
to the* rajiidlv clevelojiin^^ 1‘acilic colonies, and on the outbreak 
of the- Crimean War the* colonial department was 1 ransterre-d 
from the ^var olTice in 18S4. *i'id. icc)r>;auized as the colonial ollice. 
wa.s placc-c! under a separate scuetarx of state. 

Under Representative Government. —With the );rant of 
reyirescntatixe institutions the lon>; Ir.idilion of military yrover- 
nors was broken b\' the apiiointment of Sir Ceomc* Cre\' (1854- 
C)i ) (c/.i’.). After four years in the colony. C«rey reali/c'd that the 
non-inlerx c'lition iicclux'. bc'inp based ujion ini]ierfecl information, 
was calculatc'd not to reiiKne but to a););ra\aie the* inherent dif- 
ticultic's.of South .African administration. His conclusions, nc- 
I'ompanied by remedial proposals, were communicated to the 
colonial secretary in a luminous despatch t\ov. ig, 1858); but 
his advice was rejected and he himself recalled and subsequently 
reinstated on condition of his strict observance of the policy 
which had been laid down. Though thwarted and censured, he did 
good service to England and to the colony The wheels of the 
new constitution ran smcaothly under hi.s guidance. That was to 


be expected. A greater and more original service was the institu¬ 
tion of the humane and efficient methods of treating the Bantu, 
which were to make the native policy of the mother colony a 
model and inspiration for the newer states of South and South- 
Central Africa. Grey’s yilans went beyond the mere military de- 
fen.se of the frontier. He realized that sooner or later European 
.supervision must be established over the whole of the Bantu 
poyiulation; and he feared that if this neces.sary task was post- 
puned tof) long, the Bantu j>eo|)les mii;ht unite in a common, and 
much more scriou.s, effort to challenge the European occupation of 
South Africa. His wider proposals for averting (his danger— 
the union of the Boer republics with the British colonics by a 
fed(*ral tic, and the placing of British resident.s among the Zulus-- 
were rejectetl, but he (ould, and did. ait in this .sense within thu 
sphere of his governorship. Before his arrival a British officer 
had exerci.sed control in British Kaffraria through the chiefs. 
Grey broke down the power of the chiefs by purchasing from 
them by monthly stipends the right to indict fines and punish¬ 
ments, and then introduced European magistrates to administer 
justice. To rai.se the natives in the scale of civilization, he esfab- 
! li.-hecl schools and encouraged the subsl il ui ion of imlividual own¬ 
ership for (he tribal tenure of land. And by introducing a knowl¬ 
edge of medicine througli the hosjiitals he set up he caused the 
wit I h-doclors, who were the instruments of the chiefs’ cruelty 
and cLiiddity, to beeome discredited. To the depreciatory estimate 
of the country formed in Engkind he replied; “Her Majesty's 
l)os.sessicm.s in South Africa are of great and increasing value. " 
His assurance was (juickiy justified. In 1S70, little more than ten 
v'ears later, in (he de.scrt plains bej'ond thi* northern boundary of 
the colony were found (he craters and pipes of the extinct vol¬ 
canoes wliich hold the diamonds of Kimiierley. 

Responsible Governmcnt.--'rhe establishment of the dia¬ 
mond industry materially altered the attitude of Ihigland toward 
South .Africa. 'I'he nonintervention jioliiy was-abandoned. In 
1871 British authority, in disregard of the conventions with the 
Boers, was proclaimed over the diamond fields; and the new ter¬ 
ritory. Gric|ualand West, was subsequently (1S80) incorporated 
into Gape (.’olony. In the meantime the sudden creation of an 
energetic and wealthy community at Kimberley had quickened 
the industrial and political jirogress of the colony. AVifhin five 
years the revenue was more than doubled. By the time Cecil 
khoclcs (who had twice rescued the diamond industry from over 
whelming disa.ster) wa.s prime minister of (he (.'ape ( i8{)o). the 
annual v'alue of the exports of (he colon}' had risen to £7.000.000. 
and of this total the diamond export provided more than hall. 
The change from representative to responsible government was 
effected in iS(i()-72; and on the strength of the increasing revenue 
the tirst prt'mier, John (afterward Sir John) Molteno, was able 
to b(*gin an extensive program of railwav construction b>’ which 
the two chief towns, Capetown and I’ort Elizabeth, were con¬ 
nected, and (he inland districts brought into direct railw'ay com¬ 
munication with the {)orts. I'he change in the constitution was 
not advocated liy the Dutch, but by the more progressive of the 
Briti.sh colonists. None the less, the Dutch majority in Cape 
Colony, when oiut* ((cnscious of their power, became a factor 
of incre.i.sing inlluem e in tiie policies and events by which the 
sub,st'(|uent history not merely of the colon}- itself, but of South 
Africa as a whole, was dcMermined. 

European Supremacy—In 1870, Grey’s anticipation of a 
lommon eftort by the Bantu to conte.st possc.ssion of the countrv’ 
with (he Euiojieans w.is realized. There were then in South 
Africa some 5.?o.ooo I'airopeans (of whom 220.000 were in Cape 
(’oloin 1 siattered over an area larger than France and Germany 
combined, with 1,200.000 natives within, and 2,000,000 without, 
ihc two Boer republics and the British terriiories. A rapid suc¬ 
cession of events showed (in w-ords used by a deputation of Cape 
merchants to Lord Carnarvon, the colonial secretary, on Oct. 
2f)) ‘‘how very slender was the plank between the colonists and 
the great deep of savagery and barbarism in South Africa.” To 
meet this danger. Lord Carnarvon sought to apply Grey’s rejected 
remedy of 20 years before, the reunion of the Europeans by 
confederation. His first proposals (1875) were received coldly 
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by the Molteno ministr>% bul in the autumn of 1S76 he decided to 
annex the Transvaal, and to appoint an administrator of the high¬ 
est capacity to the governorship of the Cape, Sir Bartle Frere 
iq.v.). Frere (1877-80) established the supremacy of the Euro¬ 
peans by the subjugation of the Zulus, the flower of the military 
Bantu, in 1879, bul he failed to carry through confederation. The 
causes of his failure are significant. Frere, like D'Crban, was cen- 
.sLiretl and (partially) superseded (1879); and, as happened to 
D'Urban, the man by w’hom he was su{)erseded—^Lord Wolseley 
iq.v .)—subsequently gave generous testimony to the correct¬ 
ness of his policy in South Africa.' The di.'^pleasure of the home 
government materially increased the difficulty of Frere’s task, 
but the immediate cause of his failure was the action of the 
J^ulch majority in ('ape Colony. The neres.sary first step toward 
confederation was a conference of the South African govern¬ 
ments concerned. Frere had been .so far .successful in promoting 
Lord Carnar\-on’s jiolicy, th.it in the Cape general election of 
1878 a ministry fflerlged to su])porl confederation was placed 
in office; and in the following >’ear the ministry framed definite 
projiosals for holding the confiTince, to be laid before jiarlia- 
ment at its ne.xt session. When the Cape jiarlinment assembled in 
1880, in England, Mr. Clladstone's government hail succeeded that 
of Lord Bfsnonslield; but contrary to the expectation of the 
lioers it had decided on May i a lliat tin* Transwial was to remain 
under Briti.sh rule. On the announcement of this decision. Paul 
(afterward President) Krueer sei ured a. pledge from all, or 
nearly all, of the Diilch siippnrieis of Gordon (afterward Sir 
Gordon) Sprigg in the house of repre.scntalives to vote against the 
cc'nlerenee proposals on the ground that con federal i<ni ought to be 
[loslponed until the repulflic was restored. The minislrv. to avoid 
certain defeat, withdrew thc'ir proiio.sals; and directly their action 
was known (officially) in London, Frere w.is recalled (July acji. 
■As (ire>’ had foreseen, the isolation of the Boer Males had not pre¬ 
vented the 1 .hitch sulcjects of iluc Crown from "acting in unison 
. in a great national cpiestioii ' with their rt'public .an kinsmen. 

The Retrocession of the Tran.svaal.—On Dec. ib, 1S80. the 
Tians\’aal Boers rose in arms. The British were heavily delc.aled 
at Majuba Hill ( Feb, j(), iX8 1 >, and on March j() peace was made 
on the assurance that the rcjcublic-, under British sii/erainlv 
would be restored within si.\ months. President Brand had in¬ 
formed the Cabinet that he could no longer hold back the Free 
State burghers from joining the Transv.ial in.-urgenls, and the 
Dutcli in Cape Colonv’ had declared opetdy their .svmpalliy wit It 
tlieir kinsmen. 'The retrocession was in direct conflict with the 
advice wliich Frere had given to the British government up to 
j line j 87c;, when I he Transvaal was removed from his juri.'-dicl ion and 
placed under Lord Wolseley,and .sub.sef|uenl ly in connection wilhaf- 
fairs in Cape Colon)'. Frere held, and advi.scd the colonial secretary, 
that .ilthough the evpediemv of the annexation was (jUestionabU'. 
Briti.sh aulhoritv', (»me established, must be maintained. Apart 
from the obligalic'Us inc urred to the natives, ;ind In the non-Boer 
European population whic h had settled in the < (UJiilry situ e the an¬ 
nexation bera/eve Bril ish rule had been est.iblished, and in the belief 
that it would continue, the [iroblern of the'I'ran.svaal waspart of the 
larger problem of Scnith Africa. Reliance on mere force, he wrote, 
would be* useless; the Boer.s must be won by a prompt and gener¬ 
ous measure of self-government, such as lie had pj'oposed when 
vi.siting the Transvaal (M.irch i5-May6, i87(D. Lit her reliance on 
mere force, or the withdrawal of Briti.sh authority, would .strain to 
the breaking point the lovaltv' of the Dutch in ('ape Colony. 

The Afrikaner Bond.—Tfie period of r.S years between the 
retrocession and the South African W’.ir (Get ii. iScip-May tT. 
i() 03 ) vv^as marked by llie occupation by (Germany of Southwest 
Africa; by the e.Mablishmenl of direct Briti.sh authority (exc.T- 
cised through the high commission) over the Bantu peoples out¬ 
side the European states; by the acquisition and settlement of 
large territories in South-central Africa by the chartered company 
founded by Rhodes in 1S89; by the ex^iansion of Cape Colony 
eastward to Natal and northw'ard to the Bcchuanaland protec¬ 
torate; by the establishment of the gold industry in'the Transvaal. 

'In a letter of June, 100.^. to Sir George Arthur. “Life of I.ord 
Wolseley.” by Gen. Sir F. Maurice and ^ir (k-orue Arthur, p i^r. 


and the foundation of Johannc.sburg in i88b; and bv the rapid 
development of the industries, railway.s, and material equipment 
of the subcontinent, under the stimulu.s of gold discovery, ac¬ 
companied by an appreciable increa.se of the mainlv- urban Brit¬ 
i.sh population. In the political events of this period the sound¬ 
ness of the advice tendered bv- l-’rere in respect of tin* Tran.svaal. 
and on other South African questions, was amply demonstrated. 
On April 7. barely a fortnight after Gen Jouhert had accepted 
the Briti.sh firomise to restore the rc[)ublic. Carl Borckenhagen. 
a German republican and editor of T//r Blormjmiirw Express, 
published in that paper the manifesto of a political organization, 
.styled the "Bond” and originally founded in Cape Colony in i87cy 
The first paragraph ran; 

“The Afrikaner Bond has a.s final object what is summed up 
in its motto, ‘Africa vmor de Afrikaners.’ The whole of South 
Africa belongs bv just right to the Afrik.mer n.ition. It is the 
privilege and dulv of ewerv Afrikaner to contribute all in his 
power towards the expulsion of the* Ihigli'-h u-'urixr d'hc st.itc'' 
of .South Afric.'i to be federated in one indejlendent rc'])iiblic. 'I'he 
Afrikaner Bond prepares for this cunsummalion, ’ 

Tlien followed tl-R* “argument in ju''tific.'ilion ” While the 
crec'd of the Dutch n.ilionalist.s was advocated in thi.s form in the 
republics, in ('ui)e Colonv' the jirogram was nioclitied in i8S_p 
under the guidance of J. H. IJofmevr, by the- omi.^sjon oj ;dl 
c'-xpressions inconsistent with allc*giance to the Biitisb crown 
from lhc‘ official n»nslitution. In 188.} the Bond seciirecl the re¬ 
turn of members of the ('ape parliament, From that dale' on- 
w.ard to the outbreak of the South African War in i8(;n. Ib'fmevr 
;dihough he refrained from putting a Bond miniMry in olfice, 
bv in.ihing it impossible for any minisirv' to be formed vviihuul 
Boncl sujjporl e.xerci.sc'd a general control over the police of the 
coloni;/] exc'culivc';. Tn 1.8,86 the' Bond met for llie firs! (and onl> ) 
lime as an inter-state org.'inizalion at Bloemtontein: and, as the 
rt.'iill ol dis.jgreemc'nl.s then manifested beteseen llie respective 
representatives of the Transvaal, the h'ree Stale and the Caj-ce 
fiom 1.S87 onw.'ird the Afrikaner Bond w;n- developed in Cape 
Colon)- as a colonial rather than an inter stale org,ini/.'il ion 

There w.-is a side of the Bond which apiiCiih'd to Rhc»cle-, v\ho 
born of a l.md-owning an<l farming sloe 1:, in all Ins large' inclusiiia) 
and Im.iiH ;al eijlorinises nc'ver nc'gJee ted the inteiests ol the ( ouii 
I rv jjopiilal ion. In 18S;; the l-'armer.''' Brolection .A^ an iat ion had 
bc'C'ii am.ilgamaicnl to the Bond, ten- llofmevr, who vva'- .d-^o in- 
lerc'sic-cl in the dc'velopmenl of llic' countr) di-iricis, sooidit the 
(o-opc'iation of tlie more progrc's.sive British f.armer,'- in his plains 
for the improvemc-nt of the agriciillure of (he colon)- .A|>.!rt Irom 
(his, Rliodc's and Hofme.vr found common ground in the- defire 
that S(»u(h Alrican ideas sliould jij-ev ail in ihc' admini'-i ral ion ol 
South Alrica. Rhodes never wavt'ied in Jiis loyallv’ to the British 
connc'ction; bul he recog-nized llie f,-iullinc.^s of a system under 
wiiic h I he carcfinal ({uestions of Soul li Afric an adminisl r.at ion weie 
h'ti |(» b(' ( 1 ('< ideci by the Hou.se cd Common.s a bodv uiil.imiliar 
will) ttie (ounlrv- and its pc-oples. wliosc' judgmeiil wa-' olten 
warped bv irrelevant considerations ot haiglusli pariv polIlH'- In 
this sense he adv-ocafed “the elimination oi the Imperial l.cetor. 
Heumev r probably nc'ver ec'asc'd to ch'sire Afrik.inc'r .supremac y m 
South Africa, whether uneJer (he British or a republn.ni Hag 
But there- was much useful w'ork which each desired to .leiom- 
plish, lliat could be accompli.sht'd in common, and vet leave each 
of them free to rhoo.se (lie path-—republican 01 imperial - bv 
which (he final goal of South .Atric.in unitv wa- t(» be illainc'd. 
In j.S<>o Rhodes, with Bond supfcorl, bc-c.ime prune imni.slc-r o) 
the colon)'; and the Rhodes-Hofmev r alliance, fendin;,' m.il('ii.illv- 
lo draw together the I)iit( h and British cc.lcuiistw workc'd wc-ll 
until Rhodes’s complicity in the Jameson raid (Dec, s'l 1895- 
Jari. 3. ]8cy6) brought about, its violent disruptuen in 1896 At 
(he time Joseph Chamberlain (q.ie), who a fc-w months before 
had become colonial .secretary, vvas prefiaring to [ire.'ss President 
Kruger to grant (he franchise to (he British poiailation whom 
the gold industry had brought into the 'Pran-v-aa! The reaction 
in Cape Colony against Rhodes, and in favour ot Kruger, vv-hich 
followed the raid, materially increased (he ditticiiliv ol his task 
In spite of the prompt and full reiiaration made bv the Briti.sh 
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Ciovcrnmcnl to (lie Trans\aal, the Bond went back to the policy 
of iSHi ; and in view of the increasing seriousness of the situation 
a man of exceptional alhlity. Alfred (afterwards Lord» Milner 
(r/.n.), was aj)pointed governor of the Cape and high commis¬ 
sioner in In the >ear following, the Sprigg ministry, whidi 

in iSo6 had suc( ceded the Rhodes ministry, came into conflict 
with the Bond. It was rei)la(.ed (Oct. 17) by a ministry, pledged 
at the hustings to prevent British intervention in the Transvaal, 
in whic h Philip .Sc hreiner was jirinie minister. 

The Boer War and After. —As high commissioner, Milner 
was the agent and .adviser of the British (jo\ernment. As gov¬ 
ernor of (he colon)', he acted only h)', and with, the advice of his 
ministers. The aim of the Schreiner ministr)’, with whom rested 



COLONY 

The Great Fiiih river formed the eastern border at the outset of British 
coloni/ation, 1806. beet successive conflicts with the Bantu peoples extended 
it first to Keiskarnma river and then to the Koi river. In 1871, after the 
discovery of the Kimberley diamond fields, it was extended to Natal 

the disposal of the colonial forces, was to oppose British inler- 
\enlion in the 'Iratisvaal. and in the c\ent of war to keep (he 
colons' "nc'utrill.’ As high commissioner, Milner advised the 
British (iovernment (Mas- .p iSpo) that “the c.'ise for inter¬ 
vention was os crwhclming. ' As gos enior of the colony, he svas 
unable (Aug. 5) to call out the soluntecrs and take other meas¬ 
ures for the protection of (he northeastern frontier; svhile a con¬ 
signment ol >00 Mau'^er rifles tiiui i.000.000 cartridges i.*a.sse(l 
without his knowledge (.fuls' 15) through the colony to the Lree 
Slate In these circumstances it needed not only ti clear intellect 
and high resolution hut a sympalheiic imagination to maintain 
lolerable rel.iiioiis heiwec'ii himself and flic ministrs- during the 
four mcinths of abortise negotiations svhich jirececled (he svar. 
As it w.is, on the outbreak of lioslilities (Oct. 11) lielween the 
Boer reiaihlic and (ireat Britain, fis e clistrict.s in the nortlisvest 
of the colons went ovct to the I'ree Stale, and nine-tenths of the 
■Afrikaner tanners in Bee huanaland joined the 'rransvaal. Lour 
months later Milner wrote to the .secretary of stale (Jan. i(). 
nioo); ‘‘N’ol less th.an 10,000 of (hose now' lighting again.sl us in 
Sciuth .Mric.i, ;uid probably somewhat more, either are, or till 
cjuite recently were, sulyjecls of the Queen." (I'or the history of 
this contest, srr Scu'Tii Al'KicAN War, iScjcj icjo’, and South 
.\fric:.\, Lmon ot ) 

In the course of llu' svar the members of the Schreiner cabinet 
were divided on the ciuc-stion of the treatment of the ('ajee relic-ls; 
and on Schreiner’s resignation, a nesv ministry, under -Sir (h 
S)>rigg, took office (June 10, niooV On Feb. :S, ii)oi. Lord 
Milner left ('apetosvn to take up his aj^pointment as governor 
of the Transs’aal and Orange River colonies. He w.is succeeded 
by Sir W. Hely-Hutchinson as governor of Cape Colony, but re¬ 
tained the high commission, svhich was thus separated for the 
first time from the gosxrnorship of (he Cape. In the same year 
a news- parts', styled the “Progressive." svas formed in the* colony, 
of svhich, on the death of Rhodes (Marih jO, i()o.;V Dr (after¬ 
wards Sir) Starr Jame.son, became leader. .After the svar was 
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ended (.May 31, 1902j a Progres.sive ministry, svith Jameson as 
prime minister, was placed in posver by the general election of 
Feb. 1904; and this ministry svas succeeded, on the defeat of 
the Progre.ssives at the polls by the South African party, by the 
ministry of J. X. Mcrrinian in 190.S. In the meantime, the four 
colonics, which had barely emerged from a ruinous conflict in 
arms, svere confronted by the j)rospcct of an economic svar 
scarcely less injurious. In t(;o6 the Customs Union, instituted 
in 1903, failed to adjust the fintincial and industrial interests of 
(he four .separate governments, and it seemed that a disastrous 
comjietition in tariffs and railsvay rates for the trade of the Rand 
could be averted only by a common administration. The first 
step losvard this long-sought goal of South African statesman¬ 
ship was taken by Jameson, as prime minister of Cape Colon)', 
when on Nov. 28, root), he formally requested Lord Sclborne 
(by whom Lord Milner had been succeeded in 1905) to “review 
the situation." The response was the federation rnemoninduni 
of 1907, in which (he high commissioner, availing himself of the 
work of Mr. Liorud Curtis and other advocates of “closer union," 
trenchantly demonstrated the impossibility of settling (he out¬ 
standing disputes on fiscal and railway cjuestions b)' any other 
method than the administrative union of the four colonics con- 
(crned in them. The Merriman ministry was cciuall)- in favour 
of (loser union, and in 190H the national coinenliun met ai 
Durban. f)n Sept. 20, i<;09, the South Africa Act. of which the 
draft had been completed at Bloemfontein on May 11, received 
the royal assent; and on May 31. 1910, Cape Colony became 
Cape Province in Ihc Union of South Africa. At that date the 
colony had a population of 2.563.024, of whom 583.177 were 
European and 1.545.308 non-Euroiiean; and it thus contributed 
nearly one-half of both (he European (1,278.025), and the total 
(4.061.08.'’) population of the union. (See South Africa, 1 'mo.\ 
of; Africa; and Rhodf.sia.J 

Bibt.hkjrapiiV.—P lace of publication is London, unless otherwi.se 
slated. Ttie British official publications are voluminous, and, in 
the ab.sence ol a < otalojinc raisonne, involve lenglh\' rest ardi, since 
important historical material is contained under unrelated headings. 
E.g. the (in umstanccs of Hendrik Potgietcr'.s conflict with the Mata 
bele Zulus in 37 are in the record of the negotiations lor the Con 

vention ol l-ondon in 188.^-84. For the general scofic ol these (lublica 
tions sec the annual Dominions and Colonial Ofi'uc List. The Cape gov¬ 
ernment publications are also valualtle and are in the hi)rary of the 
D. and C. offne. For accounts of contemporary wriler.s, sj)erial subject ^ 
and all fiurpo.ses, see S. Mendelssohn, South African Bihlio^raphy, illus. 
(lUio). H. ('. V. Loibbrandt, Archives of the ('ape of Good Hope 
(Cape Town, iHgC-igo:) ; The Rebellion of iSr<; . . . Slac liter's Nek 
(CapeTown, i(;0;). Annexure Th, extract.s from Court ('alendar ( 1815 ' 
gives names, etc., of central and local officials—almost entirel) Dutch' 
throughout the colony. 0 . M. Theal, History and Ethnography of 
Africa South of the Zambezi, i ; History of South Africa 

since 1705 (i()08t As corrective of Tlu^al’.s anti-British tendencies. 
J. (?appon, Britain's Title in South Africa (u)Ot) The author, a 
Canadian professor, points out that Theal had the assistance of F. VV 
Reitz, afterward prc.-^idenl of the Free Slate and state-secretary ol 
the South .African Repuidic in 1899. Sir C. F.. Cory, The Rise of 
South .■l/>/Va from the earliest times to iSyy, 6 vols,, iniblislu'd up 
t(* W. B. Wor.slold, Lord Milner's Work in South .Africa, /.S'yy- 

n,>oj (i(}Oh) gives full account of Milner’s relations with (he Schreiner 
ministry and the home government. The Ret onsteiution of the Nexv 
Colotiie\ under Lord Milner, nioj -r oo.s (nu.D gi\e.s account of part 
I)la\ed hy Cape Colonv in the events leading to the constitution ol 
the Union of South .'\frica. Both I)o()ks were written in close collab¬ 
oration with Lord Milner Biographical —C C. Heruler.son, Sir Georgr 
Grey (11)07); J M.irtin.MU, Sir Bartlc Frere (iSgs), VV’, B. Wors- 
lold. Sir Barth Frere (k).’^) lontairis i)ri\ ate coi resijonderua' between 
Fieie and Sir M. Hick- He.u h (Ford St. .\l(lw\n); Sir \ Hanlinge, 
l.oed Carnarvon (.pli earl of) (i():s): Ik -A. Molteiio, Sir John 
.Molteno (looo); It \Villiani>, Cecil Rhodes (n^.’i); Ian Colvin, Sir 
L. S. Jameson (loj.'); Erie VV’alker, Lord dr Villiers 

(VV. B. VV.; Ho. F.) 

CAPER, FLAVIUS, Latin grammarian, flourished during 
the 2nd century. He devoted special attention to the early Latin 
writers, and is highly spoken of by Priscian. Caper wrote Dr 
Lingua Ditina and De Duhiis Genertbus, now lost; but two short 
treatises. Dc Orthographia and Dc Verbis Dubii.s. have come down 
to us under his name, probably excerpts from the original works, 
with later additions by an unknown writer. 

See F'. 0 .sinn, Itr Flavin Cofno (iH.p)'), and review hv Wb Christ in 
Philologus, -wiii. 165-170 where several editions of other im- 
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porlant grammarian-. arc* nolirod; C. Kcil. "De Flavio (Irammatico," 
in Dissertations Jlalcnscs, x. (i88g) ; text in H. Kcil's Grammatici 
La t ini, vii. 

CAPERCAILLIE (Capercailzie or Capercally). a bird's 
name derived from the Gaelic. The bird (Trtrao urofiallus) be¬ 
came extinct in the Briti.sh Isles about 1750. l)ut was rc-intro- 
duced in Scotland at the beginning' of the 19th century and is now 
tolerably abundant. The species is widely, though intermittently, 
distributed on the continent of Europe, from Lapland to the 
northern parts of Spain to Turkestan, but is always restricted 
to pine forests, which alone afford it food in winter. Its bones 
were found in the kitchen middens of Denmark and the caves 
of Aquitaine. It is the largest European grouse, 34 in. long, 
reaching 12 lb. or more in weight, the female much smaller. The 
Siberian capercaillie (T. parvirostris), n darker, blacker species 
with a longer, more graduated tail, li\es in northeast Asia. 

The male, known as the mountain cock or cock of the woods, 
is remarkable for his large size and dark })lurnage. with the 
breast metallic green. He is polygamous, and in .spring mounts 
to the topmost bough of a tall tree, and challenges all comers by 
extraordinary sounds and gestures; while the hens, which are 
much .smaller and mottled in colour, abide below Ibe result of 
the duels. 1'he hen nests on the ground, and lays from .seven to 
nine or even more eggs. The young are able to fly soon after tliey 
are hatched, and towards the end of summer, from feeding on 
the fruit and leaves of the bilberri(*s and other plants, get into 
excellent condition and become good eating. With the first he.ivy 
falls of snow they betake themselves to the trees, and then, feed¬ 
ing on the pine leaves, their llesh speedily acquires a distasteful 
llavour of turpentine. Hybrids are freipiently ]iroduced between 
caiiercaillie and black grouse < Lyiurus tetnx). (G. !•'. Ss.) 

CAPERN, EDWARD ( iSiu-iSo| ». Engiidi poet, was born 
at 'ri\erton, Dex'onshire, on Jan. ji, iKio. and di«-(l on June 5, 
i8ij.p Erom an early age he worked in a late fa<'lory, and then 
bi'came ‘‘the Rural Postman of Hideford.” by which uanu* he 
i> usually known. He iiublisht'd hx Fnlward Capcrji, 

(iSqt)); Dallnds (Did Sonys (1S5S); Thr Doviuishirr Melodist (a 
collection of the author's .‘■ongs. some ol them to his own 
mu.>>ic) and ] 1 ’(;v.v/dc Warbles (JS051. He received a civil list 
pension from Lord Palmerston. 

CAPERNAUM, on the northern shore of the sea of Galilee. 
Jesus’ second home, a garrison town (Matt. viii. 5). a centre of 
administration (John i\' qt)), and a customs station (Matt. ix. 9). 
Gut of it Jesus called Peter, Andrew and M.itthevv (or Levi). It 
was (he witness of many of his mira< les and in its .synagogue he 
delivered many of his discourse's It is of special interest that its 
name di.sapiieared and its very site Ix'came a matter of debate (cf. 
Matt. xi. 2,G. Two possible identifications have long divided the 
intere.st and alk'giance of irn’csiigatoF.s— Tell Iltim about 2\ m. 
W. of the Jordan's entry into the lake and Khirhet cl-Miuyeh, 
2 m. W. of Tell Iliini. P^xcavalions began at Tell IJiimin 1905 
and conducted by the I’rancise ans have cleared the .site of debris 
and made its idenliheation with Capernaum certain. 

The Centurion’s Synagogue. — 1 'he remains of a synagogue 
ha\'e been disclosed and its pl.an established. It was a rectangular 
building (75 ft.>.57 ft.) and was apiiarently oriented north at 
the first. It was entered by three doors from a platform on its 
south side. Built of coarse marble, its walls were ornamented 
externally with pilasters. An ojx'n court with covered juirticoes 
on three sides and extending (he entire length of (he east side, 
bad been added at a kuer date (prob. 4th century a.d. ). In the 
interior a stylobate, a yard broad, rai.sed 2\ in. from the tloor and 
ba.sed on the south wall ran parallel to the walls and divided the 
synagogue into a nave, two ai.^es and a transept. It supported 
seven columns (Corinthian capitals) on each of its long skies with 
two additional between nave and transept, 16 in all. Above the 
aisles and tran.sept was added at a later date (2nd or 3rd century 
a.d.) a gallery with Doric columns. Above each .set of columns was 
a richly ornamented entablature. The lintels of the doors had been 
surmounted by a frieze from which the figures forming part of the 
design had been obliterated—probably through Pharisaic zeal 
about ()() AT). The 'Tebah ( i best) in w hich w'cre kept the Hooks of 
the l.aw, was erected originally at the north end of the nave but 


later, to meet the injunction to congregations to pray facing 
Jcru.salem (2nd century a.d.) it was removed to the other enil. 
do.se to the main door and across it. The platform fronting the 
facade wars approached on its western side by three, and on its 
eastern by fourteen, steps. Their discovery has proved vital for 
identification. In the year 3S5 a.d., when Capernaum still bore 
its name, it was vi.sited by Sylvia of Aiiuitania who mentions as a 
matter of interest that its synagogue is reached by many steps 
(/)(T gradus multos ascenditur cf. Migne, Patrol. Lat. 173 p. 
1,128). As this is the only synagogue discovered in Galilee of 
w'hich that could be said, the existence of the stejis j)ro\es indis¬ 
putably that the synagogue of Tell Hum was indeed that built 
by the Roman centurion who loved the Jewish nation (Luke vii. 
5). As (he synagogue was evidently destroyed by an earthquake 
and the stones lie mostly where they fell, its re-erection, w’hich 
is purpo.'^ed. should not be diflicult. 

The Church of St. Peter.—Sylvia and Antoninus Martyr 
(570) amongst others make mention of a church built on the site 
of Peter's house at Capernaum. Between the synagogue and the, 
lake the ruins of an oct.igonal building covering a tesselaled pave¬ 
ment ha\e been exposed. By some this has been taken to be a fore¬ 
court of (he synagogue, but it is much more likely that we have 
here the church built by Joseph of Tiberias in 330 a.d. (Epiphan- 
ius, Adv. Ilaeres. x.xx, 4). 

Bihi.iockaI’Hy.— K . W. G. Micsterman, ‘‘The Site of Capernaum,” 
Quart. Stat. Pal. Jixpl. Fund (1007) 2:0 fl.; VV. M. Christie, “Tell 
Hum (lie Site of Caiurnaum” in CVdvgme [ niv. Orient. .So( Studia 
Setnitiea et Oricutalia (i<i20) ; B, Meistermiinn. ( apernaum et Prllisatd 
rt I'd^e de la synagogue de Tell Iloum ( kj-m ) ; G. Ortali, Capiiarnaum 
et ses rubles d'apres les fouilles aecontplies a l ell-Houm par la Custodie 
Praneiseaine de Terre Sainte, 1005-1^21 (1922). 

CAPERS, the unexpanded flower-buds of Capparis spinosa, 
(familc' Cafiparick'Ueae ) prejiared with v inegar for use as a jiii kle 
Idle (ajier plant is a trailing shrub, belonging to I hi' Mediti'rranean 
region, re.sembling in habit the common bramble, and having 
handsome (lowers of a pinkish while, with four jietals, and nunu'r- 
ous long (as.sel-like stamens. 'Fhe le.ives are simple and owile, with 
spiny slijtules. 'I'he plant is cultivated in Sicily and the south of 
Prance; and in commerce ca|U‘rs are valued aiionhiig to the 
period at whiih the buds are gathered and jireseiAcd. 'I he Imest 
are the young lender buds i ailed “nonpareil. " Other s[)ecies of 
Capparis are similarlv emidoved in various loialities 

CAPET, the name of a family to whiih, for nearly nine 
centuries, the kings of Pranie. and many of the rulers of the 
most powerful fiefs in that country, belonged. The first of the 
family to whom the name was applied w.is Hugh, who was 
elected king of the Pranks in 9S7. The real founder of the hoiisi', 
however, was Robert the Strong (ly.v.), who received from Ch.irlt's 
the Bald, king of the 1 ''ranks, the count ships of Anjou and Blois, 
and who is sometimes called duke, as he exercised some military 
authority in the district between (he Seine and the I.oire Aciord- 
ing to Aimoin of Saint-(iermain-fles-Pres. and the ihroniiler, 
Richer, ht- was a Saxon, but historians cjueslion this statement. 
Robert's two sons. Gdo or Kudes, and Robert IP, sun ceded (heir 
father successively as dukes, and, in 8S7, some ol the franks 
those Gdo as their king. A similar step was taken, in (;.’2, in thi‘ 
la.se of Robert IP, this, too. marking the increasing irritation lelt 
at thi' weakness of the Carolingian kings. When Robert died in 
923. he W'as succeeded by his brother-in-law, Rudoliih. duke of 
Burgundy, and not by his son Hugh, who is known in historv as 
Hugh the Great, duke of Prance ami Burgundy, and whose dom.iin 
extended from the Loire to the frontiers of I’itardy. \\ lien f.oui.s 
\'., king of the Pranks, died in 9S7, the Pranks, setting aside the 
Carolingians. passed ov'er his brother Charles, and eleited Hugh 
(fajiet, son of Hugh the Great, as their king, and crowned him 
at Reims. Avoiding the pretensions which had been made' by the 
Carolingian kings, the Capetian kings were lontent, for a time, 
with a more modest position, and the story of the growth of their 
power belongs to the history of Prance. They had to combat the 
feudal nobility, and later, the younger branches ol the royal 
house established in the great duchies. The flireit line ruled in 
frame from 9.S7 to when, at the death ol Ring t harles 

IV., it was suiieeded fiy the younger, or \ alms, bram h ol the 
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raniil>. /^hilip VT. Ihc first of tho Valois kings, wa.s a son of 
('h-jrlcs I, count of Valois and grandson of King I*hilip HI. The 
(.'apctian-Valois dynasty lasted until 149X. when Louis, duke of 
Orleans, becainc kina as Louis XIl, on the death of King Charles 
VII 1 . Louis Xil d>ing without male heir, the house of Valois* 
Angouleine followed from Francis 1 to (he death of Heniy^ HI 
in i 5H(), w'hen the last great Capetian family, the liourbons. 
mounted the throne. 

Scanely seiond to the royal house is the branch to which 
belonged the duki's of burgundy. In the 10th century the duchy 
of Burgundy fell into the hands of Hugh the Great, father of 
Hugh Capet, on whos(‘ death in 956 it jiassed to his son Gtio, and 
in 0^5, to his son Henry. In 103.’ Robert, the second son of 
Robert the Pious, king of the I'ranks, and grands<m of Hugh 
('apet. founded the first ducal house, which ruled until i.^hi. For 
two year.s the fiin h>' wa.s in the hands of the crown, but in 1.^63. 
the second ducal house, also ('ajMMian, w\as founded by Philip 
the Bold, soil of John II, king of France. This branch of the 
Ca[>etians became conne-cted wiih the Hab.s})urgs through the 
marriage of Mary, daughtcT of Cliarles the liold. duke* of Bur¬ 
gundy. will) Maximilian, afic'rwards the emperor Maximilian 1 . 
Of great importance also was the house of the counts of Anjou, 
which was founded in 1246, by Charles, son of the French king 
Louis VHl, and which in 1360 was rai.sed to the dignity of a 
dukedom. LSVe Axior.) Members of this family sat upon the 
thrones of twee kingdoms. The count.s and dukes of Anjou w<*re 
kings of Naples from 1 to In 130H Charles Robert of 

Anjou was elected king of Hungary, his claim being based on the 
marriage' of his grandf.at her (diaries 11 , king of Naples and count 
of Anjou, wiili Maria, daughter of Stephen V, king of Hungary. 
A third branch formed the house of (he counts of Artois, which 
was founded in ij^.S by Roiiert, son of King Louis VHI. This 
house mergc'd in liial of Valois in 1383 by (he marriage of 
Margaret, daughter of Louis, count of Artois, with Philip the 
Bold, duke of Burgundy, d’he throne of Navarre was al.so filled 
by (he Capetians. In 1284 Jeaniic', daughter and heiress of 
Henry 1 , king of Navarre, married I'liilij) IV, king of France, 
and the two kingdoms were united until Philifi of X'alois became 
king of France as Philip \T in 132S, when |e.anne. daughter of 
King Louis X, and heiress of Navarre, married Philip, count of 
Fvreiix. 

In the 13II1 cc'ntury (he throne of Constantinople was occuvned 
by a branch of the Caiietians. I’eter, grandson of King Louis 
\1, ohlained that dignity in 1217 as hrollier-in-law of the two 
pre\ious einjierors, Baldwin, (ount of Idandc'rs. and his brother 
llc'iirv. Pc'ter was succeeded successively by his two sons, Robert 
and liuldwiii, from whom in 12(11 ihc' empire was recovered by 
the Grt.'c'ks. 

The counts of Dreux. for two cc-nluries and a half t 1132-1377). 
and the counts of Fvreux, from 1307 to 14.25. also belonged to 
llie faniils’ of the- (.'ajicl''—other mc'inhers of which worthy of 
mention arc the Diinois and tlie Jaingitex illes, illegitiniale branches 
of I he house c)f X'aloi.s. 

CAPETOWN, the olcle.si tciwi) of South Africa. 33 .sh' S.. 
jS" 25' Iv Caiielown was built on a .strip of low ground on the 
soulhwe.stern shores of 'I'able bay. 'J'o the .soutli. immediately 
fichind the town, rises T.ihle mountain in a jirc-cipilous wall. 2 mi. 
long, and ovc'r 3.500 ft, higli at its liighesf pm'nt. Its eastern cor¬ 
ner, .Devil’s pe.ak, i.s 3.300 ft. high. (.Scr I'auj k Mocx iai.n.) An 
oull>'ing arm of this harrier extends round on the nortlnvesi side 
of the city in Lion's head, cner 2.000 ft., and Lions rnmp (or 
Signal hill). Betivc'cn Lion's lu-ad and Table mountain is a re/. 
known as (he Kloof, through which [lass a road and a tramwav. 
connecting ('apciown with the suburb of Camps Bay. l-'rom 
its original nucleus, the cits' has spread for about 3 mi. in a more 
or less continuous line around (lie lower slopes of Signal hill to 
Sea point, with an outlying cluster of houses and hotels at Camps 
liay ( 5 miles). Up the lower slopes of Table mountain it has 
climbed as far as the gradients will allow'. A series of suburbs 
and independent municipalities also developed, especially after 
ic)To. to the east of Ca|xdown, and (hen. turning the Hank of 
Devil's peak, became alignc'd in a north to south direction 


j along the fall line between the Cape Peninsula hill.s. and the Cape 
flats, which connect the former w'ith the mainland. Included in 
this series are Woodstock, Mowbray, Rosebank, Rondebosch, 
Newlancis, Claremont, Kenilworth and Wynberg, with Aluizen- 
berg, 15j mi. from Capetown, and Kalk Bay on the shores of 
F'al.se bay. 2\11 the.se centres are now united to (Vipefown, which 
includes an area of 67 sq.mi. 

Several very distinct ethnic elemcmts go to make up the ]:>opu- 
lalion t.vcc Sot'Tii Africa, Uxio.x c>f). In 1936 Capetow'n and its 
suburbs included 173.412 Eurotieans, 152.911 ‘‘coloured,'” 14,160 
natives and 3.740 Asiatics. 

Streets and Parks. —Capetown is laid out in rectcingular 
plan. The main .street is Adderlej' street, running inland from the 
shore. Seaward it is continued b>' a promenade pier, which, with 
its approach and circus, is 600 yd. long. At the other end Ad- 
derley street is continued b>' Government avenue, about five- 
eighths of a mile long, and lined on both sides by oak trees. Just 
to the west of Adderley street is Greenmarket sejuare, the origi¬ 
nal centre of the old Dutch town, and still further is Ricbcek 
sejuare, on the site of the old slave market. From the jiier the sea 
front, for about i.ooo >d. to the southeast, has been laid out 
as an esplanade, and planted with jxilms and shrubs. Behind tliis 
is the castle, which was completed about 1680, much of its l.>rick 
having been brought out from Holland. About mi. from the 
pier, in a northwesterly direction, are the docks. To the west of 
(he castlc' is a large*, rectangular space, known as the parade 
ground, which is occujiied on Wedne.sda>'s and Saturday's by 
nunu'rous stcdls and auctioneers. 

Among the chief open sjiaces are the Greenpoint common, 
lying to the northwest of (he city, and including the golf links 
and the athletic ground, Trafalgar park to the southea.st, and 
(he Botanical gardens, which arc situated along the western side 
of Government avenue, and cover an c'xlent of 14 acres. On the 
eastern slopes of Table mountain, at Kirsienbosch. and covering 
about 400 nc., are the National Botanical gardens, originally 
part of the Groote Sc huur estate. Much of this area is a reserve 
for (he indigenous botanical associations. 

Public Buildings. —Most of the public buildings and monu¬ 
ments are to be* found along Adderley street and Government 
avenue. Nc'ar the entrance to the pier is a l.frorize statue of Van 
Riebeek. pre.sented to the city by Cecil Rhodes. A short dis¬ 
tance away is the war memorial, unveiled in 19:4. 'I'lien, along 
the main street, arc the custom house, thc^ railway station, the* 
Standard bank, the general post office, and the r>utch Reformed 
church, which is the oldest church in South Africa, it W’as be¬ 
gun in i 6()9, but of the original building only tlie bell tower re¬ 
mains. In the church eight of the old Dutch goct'riior.s of the 
Cape are buried. On the eastern side of Govc'rnment tivc'iiue are 
tile bouses of parliament, and GenernmetU hou.^(^ the residence 
of (he governor-general. On the opjeosite* side is the Anglican 
cathedral, which promises, when completed, to be a line examjile 
of modern architecture. The ))ublic library, near by. contains 
about 270.000 N'olumes, including lirst and second editions of 
SliakesjM-are's plays, ll greatly bc'nclited by a generous gill by 
Sir George (irey , who was governor of the Cape from 1854 to 
i8ni. and whose stalin' stands in front of (he library . The South 
-African musi'um occupies a .site al the top of the Botanical gar¬ 
dens, and contains muc h that is of intc'resl to Ihc' anthropologi.st. 
archaeologist, etc. 'riie o|)C'ra house in Darling street is capable 
of st'aling a thousand peoide. In front of it is a memorial by 
Sii Gosconilx' John to the ('ape voluntc'crs who died in Ihc' war 
of 

The new municijial buildings arc* also in Darling street; the city 
hall has sealing accommodation for 2,000 persons. Opposite to 
its main entrance is a statue, also by Sir Goscombe John, of 
King Edward Vll. The Michaelis collection of old Flemish and 
Dutch paintings is housed in the “Old Tow-n house” in Grceti- 
market square, a fine example of i8lh-ccnturv colonial Dutch 
architecture. The Koopman-de Wet house in Strand street con¬ 
tains old Dutch furniture, and illustrates the life of the early 
Dutch settlers. Outside of Capetown, about half a mile from 
Rondebosch station, is Groote Schuur, W'hich was Ic'ft by Rhode.' 
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as the official residence in Capetown of the premier of the Union 
of South Africa. It is built in the Dutch colonial style, and con¬ 
tains some fine specimens of old Dutch furniture. Some distance 
away is the Rhodes memorial. In the grounds of Groote Schuur 
are the new buildings of the University of Capetown. 

Harbour. —The harbour of Capetown consists of the Victoria 
basin, a rectangular area of 67 ac. cnclo.sed within walls. The 
northwestern wall is prolonged and slightly curved to form a 
breakwater. An inner area, the Alfred basin, covers S;V acres. 
Additional wharfage for lisbing bcjats. etc., is provided along the 
sliore to the soutbe.'ist of the main harbour. The depth of water 
at the entrance to (he harbour is 3S ft. at L.W.O.S.T., and 
\essels of any draught can anchor in the road.slead under the 
shelter of the breakwater. In the Victoria ba.'^in the average 
depth at L.W.O.S.T, ranges from 10 to 35 ft. The harbour is 
well eciuippcd with electric cranes and (ransjmrfers. Trains of 
the South African railway s>stem can run alongside the main 
wharves. There are consideralile facilities for fruit cooling and 
storing. A grain elevator, capable of holding 30,000 tons of grain, 
has been completed. There i.^ also a graving dock, 500 ft. long, on 
the keel blocks, with a ma.xinium width of 56^ ft., and a depth at 
ll.W.O.S.T. of 26 ft. .'\n extensive harbour development scheme 
to cost £6,000,000 was begun in 1037. and continued during the 
war. Provision was made for a new huge graving dock. 

Trade. —Capetown is (he principal pas.scaiger and mail port 
of South Africa, and deals with over 50'^,' of (he combined pas¬ 
senger traffic of Llie four chief p)orts of the Union. It is 5.978 mi. 
from Soutliarnpton. a distance travTllecl by the mail boats in 17 
days. Passengers may disembark, and fmd trains waiting along¬ 
side, which will lake them to Johaniu'sburg (1)56 mi.), Rhodesia, 
or Durban (i..\53 mill's). Capetown is also an important l)ort 
of call for vessels trading between Europe and .‘\ustralia or the 
east. There is also a certain amount of traffic with South Amer¬ 
ican ports. For goods traffic, C'apctown is Jess favourably situ¬ 
ated than its rival, Durban. 

The handicaps of a large, arid hinterland, and the distance 
from the centres of poimlation and indnstiw’ on the Witwatersrand, 
are only partially compensated by preferential railway rates. It 
is, however, the chief port of exit for South African gold and 
diamonds. 

Capetown has had an increasing exjxvrt of fresh and dried 
fruits, (lowers and wines, which are being [)roduced in the neigh¬ 
bouring districts. There is al.so a considoralde trade in wool, 
mohair, skins and majze. Local industries are largely concerned 
with the preparation of foods. 

Owing to the distance from the coallieUE. and the scarcity of 
water, power is apt to be exjtcnsive, but coloured labour for un¬ 
skilled and semi-skilled work is comparativclv cheap. 

As a pleasure resort, Capietown attracts many visitors from 
South Africa, and from other countries. Many people from the 
inland provinces, on retiring, take up jtennanent residence here. 
The city owes much to its picturesque .situalicm at the foot of 
Table mountain and its satellite hills, the slopes of which are in 
many lalaces covered by ])]antation.s of coniferous and other Iree.s. 
or l)y the indigenous macchia of heaths, j)n)te:is and bulbous 
plants, which make a wonderful blaze of colour in the spring 
months. 

The houses of the suburbs arc embowered among trees and 
gardens. Every Wednesd.ay and Saturday morning, in the sca.son, 
."Xdderley street is enlivened bv' masses of flowers, which are of¬ 
fered for sale by the coloured people. The country in the neigh¬ 
bourhood offers a wide choice of walks and drives, including the 
justly famed 96 mi. drive around the peninsula. i)as.';ing by Camps 
Bay, Hout bay. Chapman’s peak, the Cape of Good Hope, Simons- 
town, Muizenberg and Rondcbosch. This, for its blending of 
mountain and sea, heathlands and woodlands, is probably un¬ 
surpassed in the world. 

Table mountain offers climbing to suit the mo.st adventurous 
spirits. The most popular bathing place is Muizenberg, 15I mi. 
from Capetown. Here, in the warm waters of False bay, surfing 
is much practised. The shore shelves very gradually, and sharks 
do not moli'St the bathers. At Capetown, and along the western 
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coast of the peninsula, the cold waters of the Benguela current 
offer less encouragement to bathing. 

Climate, Health. —The average amount of sun.shine through¬ 
out the year is 7.5 hours a day. ranging from 4.8 hours in June 
to more than 10 in December. Most of the rains fall between 
April and October, The health of Capetown is sati.'^factory. The 
city is equipped with a good sewage scheme. It also has a good 
water supply, obtained partly from Table mountain, and partlv 
from a re.servoir about 40 mi. avv:iy. in the (\ilcdon district 

Tile city is lighted by electricitv', and there is an efTicient tram 
service. At the Union of South .\frica in iqio Cafietown wa^ 
made the'legislative capital, with Pretoria as the administrativi* 
capital. It is also the seat of an archbishop of the English Uhurch, 
and of a bishop of the Roman Catholic Chunh. ( R. U S.; X.) 

University of Capetown.— The university foundation dati's 
from Aiiril 2, iqiS, when the council, created by act 14 of 1916. 
received a beviucst from Sir Julius VVernher of L?>o.coo and a do¬ 
nation of £250.000 from Otto Beit, who added £50,000 (o a lapsed 
be(|ue.st by Alfred Beit. By i9-"i a .special appeal for funds had 
raised about i28o.ooo, inclusive of £50.000 for the Jameson Me¬ 
morial hall. 

The main seat of the university is on the Groote Schuur estate 
at Rondcbosch where new buildings, begun in liave bc'cn 

erecic'd to accommodate it. TIk* university, in i()..>5, created chairs 
in commerce, line art and accounting, while the faculty of law was 
strengthc'ned by a third professorship. In 1928 the first part of the 
new buildings at Girootc* Schuur was opened to students. 

CAPE VERDE ISLANDS (Ilhas do C (iho Vcnlc) . an archi- 

pedago belonging to Portugal; off the West Afriian coast, Ix'tween 
1 7" 13' and 14" 47' N. and 22" 40' and 25° 22' W .Xrea, 1,557 sii 
mi.; pop. <i()40) 174,403. of wliom 7,017 were white. Thi-re are 
14 islands in the group, including Santo Anlao, Sao Vicente, 
Santa Luzia, Sao Nicolao, Sal. Hua Vista, Maio, Sao Thiago (St. 
Jago), Logo and Brava. I'he archipelago is volcanic in origin 'I'he 
i.slands derive their name. frec|u('nlly incorrectlv written “('ape 
Wrd” or “Cape do Verd,” from the capi- on (he .African mainland 
(ailed Cape A'erde or the Green rape. The* principal jiorts are Sao 
Vicente (St. Vincc'nt). also known as Mindello or J’orto Grand ', 
and Praia, the ca[)i(al. 

Climate. —The* atmosphere is generally bazv', e.specialiy in the 
direction of Africa. With occasional c'XCC'[)(ions during summci 
and autumn, the northeast trade is the jirevailing wind, blowing 
most strongly from Nov. to May. 

The rainy season is during Aug., Si'pt. and Oct. The llarmal- 
tan. a very dry east wind from the .'Afrii.-m lonlinent, m i a.Mimallv 
makes itself felt. The hc'al of summer is high the 1 lierrnoiiU'tc'r 
ranging from 80'’ to c)o" 1'. near (he si'a. 

The unhealthful sea.son is during and following the raim. 

Flora. —The flora is markedly tropical in character; and 
although some 70 wild flowers, grasses, fc-riis, etc., art' peculiar 
to the archipelago, the majoritv' of iflanis are (Imse found on the 
neighbouring Afric'an littoral. The Portuguese havi' introduced a 
few trees, suc h as (he baobab, eucalv'i)lus and dragon-i ri'e, be- 
sidi'S manv plants of economic value, (.'offee-grovving, an mdu.-itrv 
dating from 17(^0, is the chief resource of (he people of .'>,mlo 
,'\n(ao, Logo and Sao Thiago; maize, millet, sugar-cane, manioc. 
e,X(ellenl oranges, pumpkins, sweet [lotatoes, and, to ;i less e.xtent, 
tobacco and cotton are iirodmed. On most of the i'^lancis loio- 
nuls, dales, tamarinds and bananas are to be tound; onbil is 
galhi'red; and indigo and castor oil are [irodm ed. Of i onsider- 
able importance is the ]»h>sic-iiut ^Jatroploi (urais)^ which is 
exjiort c'd. 

Fauna. —(Juails are found in all the islands; rabbits in Boa 
Vista, Sao Thiago and I'^ogo; wild boars in Sao 'Plnago. Both black 
and gray rats art* common. Goats, horses and as-es are reared, 
and goatskins arc cx})orted. The neighbouring sea abounds with 
ti.sh, and coral fisheries are carried on by a colonv of Neapolitans 
in Sao Thiago. Turtles come from the' African loa*'! to lay their 
eggs on the sandy shores. The Tlheu Branco, or White' Islet, be- 
tw'cen Sao Nicolao and Santa Luzia, is remarkable as containing a 
variety of puffin unknown elsewhere, and a .six'cies of large, lizard 
(Macros!inrtus coctri) which feeds on plants. 
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Inhabitants. —The first sr'ftlers on the isLinds imported Nrnro ' oninRes, sii^nr-cjne aiul {ihysic-nuts, besides a variety of tropical 


slaves from the Afrit an cftasl. Sla\cry continued in full force 
until 1854, when the i'ortuguesc government freed the public 
slaves, and ameliorated the conditions of })rivale ownership. In 
1857 arrangements were made for the gradual abolition of .slavery, 
and by jH;^) the last slave had been liberated. The blacks and 
mulattoes far outnumber the white inhabitants. They are, as a 
rule, taller than the J’ortuguese, and are of fine i>hysique, with 
regular features but woolly hair. Their language is a bastard 
I’ortugueM', known as the lingua crroula. 

Industries.— The principal industries, apart from agriculture, 
are the manufacture of sugar, sjiirits, salt, cottons and straw’ hat.*; 
and tish-curiiig. 'I’he most important of the exports are coffee, 
physic-nuts, millet, sugar, s[)irits, salt, live animals, skins ami fish, 
d'he imports consist principally of coal, textiles, food-stuffs, wine, 
metals, tobacco, machinery, potterx' and vegetables. Over 3.000 
ves.sels, with a total tonnage exceeding 3.500,000 annually enter 
the ])ort.s of the archifielago in normal times; the majority call at 
Mindello, on Sao X'icnte, for coal, and do not receive or dis¬ 
charge any large (juaulities of cargo. 

Santo Antao (pop. 25,000) at the extreme N.W. of the archi¬ 
pelago, has an area of 265 sci.m. Its surface is ver\' rugged and 
mountainous, abounding in vokanic craters, of which the chief is 
the Toiioda ('oroa (7,300ft.), al.so known as the Sugar-loaf, j 
Mineral s|)rings exi.st In many places. S.mto Antao jiroduces larger 
(jLiantities ol excellcmt coffee, besides sugar and fruit. It has sev¬ 
eral small ports, of which the chied .arc the sheltered and spacious 
T.arr.af.al bay, on the S.W. coast, and the more freciuented Ponta 
do Sol. on the N.K., 8m. from the cajiital, Ribeini Grande, a town 
of 4,500 inhabitants, ('inc hona is cultivated in the neighbourhood. 

Sao Vicente (pop. 8,000). lies ne.ir Santo Antao, on the S.E., 
and has an ari'a of 75 stj.m Its highest point is M'onte Verde 
(2.400ft.). An EnghSh s|M'(ulator founded a coaling station here 
in 1S51, and the town of Mindello, also known as I’orto Grande 
or St, \'iment. grew up rapidly, and became the commerci.al centre 
of th(‘ arc hi[)el;igo. Sao X'iceiite h.is a station for the submarine 
cable' from Lisbon to Pernambuco in brazil. 

Santa Luzia, about 5m. S M, has an area of 18 sq.m. Its high¬ 
est point is 8S5ft. above sea-h'vel. On the S.W. it has a good 
harbour, visited by whaling and fishing lioals, 

Sao Nicolao or Nicolau (pop. 12.000), a long, narrow’, cres¬ 
cent-.shaped island with an area of i 2() sq.m., lies farther E. Maize, 
kidney-lieans, manioi, sugar-cane and vines are cultivated. The 
interior is mountainous, and culminates in two peaks one of 
which, Monte Gordo, has a height of 4,280 feet. The island was 
one of the first colonized; in 1774 its inhabitants numbered 
13,500, but famine sub.'.eciuenlly caused a grc'at deerc-ase. 

Sal (pop, 750), in the X.E. of the .irchiix'lago, has an area of 
75 sc|uare miles. Towards the clc>.^e of the 17th century it was 
inhabited only by a few shc'[)herds, and by slaves employed in 
the salt-work^. In 1705 it was entirc'ly aliandoned, ow'ing to 
drought .and conseciuent famine; and only in 1808 was the nianu- 
faefure of salt resumed. A railway, the first built in Portugue.se 
tc'rritory. was opened in 1835. 

Boa Vista (jiop. 2,600), the most easterly island of the archi¬ 
pelago. has an area of 235 sc|uare miles. It was named Sao 
C'hristovao by its discoverers in the 15th century. A chain of 
heights. Hanked by inferior ranges, Iravc'rses the middle of the 
island, culminating in Monte Gallego (1.250ft.». tow’.ircls the E 

Maio (pop. 1.000 I has an area ol 70 scjm,, and rc'sc'mhlc-.s S.d 
.and boa \’isla in climate and configuration, lis best li.irbour i'' 
Nossa Sc’nhoiM da 1 -u/, on the- S W. (oa''l,and is commonly known 
as Porto Inglez or English Road, from the fact that it was occu¬ 
pied until the c'lul of the iSlh cc-nlury by the british. 

SaoThlago (pop. (>3,000) is the most populou.s and the largest 
of lh(‘ Cape Verde Lslands, having an area of 350 square miles. 
It is also one of the most unhealthy, except among the moun¬ 
tains over 2.000ft. high. The interior is a ma.ss of volcanic 
heights, formed of basalt covered with chalk and clay, and cul¬ 
minating in the central Pico da Antonia (4,500ft.). a sharply 
pointed cone. There are numerous ravines, furrowed by i^iercnnial 
streams, and in these ravines are grown large quantities of coffee. 


fruits and cereals. 

Fogo (pop. 17,600) is a mass of volcanic rock, almost circular 
and measuring about 190 square miles. In the centre a still active 
volcano, the Pico do Cano, rises to a height of about 10,000 feet. 
Its crater, which stands within' an older crater, measures 3m. in 
circumference and is visible at sea for nearly 100 miles. It emits 
smoke and ashes at intervals; and in 16S0, 1785, 179Q, 1816, 1846, 
1852 and 1857 it w’as in eruption. After the first mentioned and 
most serious outbreak, the island, which had previously been 
called Sao Eeliix-, was renameil Fogo. i.c., ‘ Fire.” 

Brava (|)op. 9.013). the most southerly of the i.slands, has an 
area of 23 square mites. 'rh(jugh mountainous, and in some jiarls 
sterile, it is very clo.sely cultivated, and. unlike the other islands, 
is divided into a multitude of small holdings. The women, who 
are locally celebrated for their beauty, far outnumber the men, 
who emigrate at an early age to America. 

History. —The earliest known discovery of the islands was 
made in 1456 by the Venetian captain Cadamoslo {q.v.). who had 
.'iitered the .service of Prince Henry the Navigator. The archi¬ 
pelago was granted by Alphonso V. of Portugal to his lirother. 
Prince Ferdinand, whose agents completed the work of discovery. 
On his death in 1470 his jirivileges reverted to the irown, and 
were bestowed by John 11 . on Prince Emanuel, by whose accc.ssion 
to the throne in 1495 the archi[)elago fnialiy became part of the 
royal dominions. Its population and importanic* rapidly in- 
(.rea.sed; its first bishop was consecrated in 1532. its first governor- 
general appoinlefi about the end of the (entur\'. 

bini,io(;K/\i’iiY.—I'he best Ki'iicral ariount of llir islands is eiven in 
vols. xxiii. an*l xwii. of the Holettm of the Lisbon (ieot!:rai)hi( al Soriely 
( h)05. luoK), and in Madeira, Cabo \'erde, e (iuine, by J. A. Martins 
(Uslion. iH(o ). 

See also ther die Capverden (Leijiziu, 1S84) and Die Vuiraae der 
Capverden (Oraz, iSSz), both by (’. Dbltcr. A usetiil map, entitled 
Oieaii Atlantieo \orte, Arehipela^o do Cabo \'eriie, was ivued in Kioo 
b\ the Commiwao de Cartof^rapliia, Lisbon. 

CAPGRAVE, JOHN ( I3()3-I4()4), English chroniclt'r and 
hagiologist, was born at Lynn, in Norfolk, on .April 21 1303. He 
Ix'iame a priest, took the d(*gr('e of D.D. at Oxiord, where he 
lectured on theology, and subsequently joined the order of Augus- 
tinian Hermits. Most of his life he spent in the house of the 
order at Lynn, of which he probably became prior; he was ((*r- 
tainly provincial of his order in England, which iruolved \ isit.s to 
otht'r friaries, and he made at least one journey to Romt*. He 
died on Aug. t2, 1464. 

Capgrave w'as an indefatigable student, and was reputed one of 
the most learned men of his age. The bulk of his works are theo¬ 
logical: sermons, commentaries and lives of saints. His reputa¬ 
tion as a hagiologist rests on his Nova Ic^enda Amdiar, or Cabi- 
lin^NS of the English saints, but this was no more than a recension 
of the SauctHo^iiim w’hich the chronicler John of 'riiirnoulh, a 
monk of St. Albans, had torniileted in I30(>, which in it'> turn was 
largely borrow(‘d from the Smu iihn’jum of Guido, abbot of St. 
Denis. The Nova b'ii^enda was printed by Wynkyn de Worde in 
1510 and again in 1527. ('api:r;i\ e s historii al works are 77 /r 
Chronicle of Enc^Uind (from the Creation to 1.J17). written in 
EriKli'^h and untinished at his death, and (he Liber de ilUistrihus 
Hefiricis, completed between i44() and 145 The latter is a col¬ 
lection of lixe.s of German einjicrors hjiS-iioS), I'aiglish kings 
(1100-1440) and othor f.amous Henric'^ in x.irious parts of the 
world ( I o ^ I- 1 .}uo ). The portion (levoted to 1 leiirx' \’l of Eng¬ 
land is a « ontempor.iry record, but consists mainly of ejaculations 
ill praise of the pious king. The accounts of the other langlish 
H('nri('s are transferred from various well-known (hronii lers. 

The Clironiele was editrd for the “Roll-" Serie.' by Frant is Charles 
HinKcston (London. 1S5S) ; the Liber de illuslribie^ llenrici^ was editeil 
(London. iSi;S) for the sanu' sf-ries bv F. ('. Hineeston. who {niblished 
an Famlish translation the .-ame vear. See T8)(tbrist, Bibliotheka Med. 

and U. ('hevalicr. Repertoire de.\ .sources lii.st. Hio-bildiogruphie, 
s.v. 

CAP HAITIEN, a seaport of Haiti, West Indies. Pop. about 
15.000. It is situated on the north coast 90 mi. north of Port-au- 
Prince, in n)"' 46' N. and 72"’ 14' \V. Us original Indian name 
was Guarico. and it has been known, at various times, as Cabo 
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Santo, Cap Fran^ais and Cap Henri, while throughout Haiti it 
is ahvayti called Le Cap. It is the most picturesque town in the 
republic, and the second in importance. On three sides it is 
hemmed in by lofty mountains, while on the fourth it overlooks 
a safe and commodious harbour. Under the French rule it was 
the capital of the colony, and its splendour, wealth and luxury 
earned for it the title of the “Paris of Haiti.” It was then the 
see of an archbishop and possessed a large and nourishing univer¬ 
sity. The last remains of its former glory were destroced by the 
earliiquake of 1842 and the British bombardment of 1865. It is 
the (cntre of a (hri\ ing district and does a large e.xport trade. It 
was founded by the Spaniards about the middle of the 17th cen¬ 
tury, and in 1687 received a large I'rench colony. In i6()5 it wa'' 
taken and burned by the lirili.sh, and in i7()i it suffered the .same 
fate at the hands of Tou.ssaint L'Ou\erture. It then became the 
cai)ital of King Henri Christophe's dominions, but since his fall 
has suffered severely in numerous revolutions. 

CAPILLARY ACTION: sec Surface Tensio.n. 
CAPILLARY TUBE, a tube of small dimensions in which 
the effects of surface tension (g.v.) in liquids become conspicuous 
and may be approximately measured. When a small-bore glass 
tube is inserted in a vessel of water which wets the glass, the 
surface tension of the water film adhering to the gkiss on ttu“ 
in.side of the tube draws the water up in the lube above the level 
of the surrounding liiiuid outside. If the li(|uid be mer< ury, 
which does not wet but tends to draw away from a gla.ss surface, 
the mercury is depressed within the tube a very definite distance 
below the level at which it stands in the outside vessel. Wirious 
solids in the form of sm:ill-bore tubes in various liquids .show 
these lahenomena in varving degrees. (H. H Lm.» 

CAPILLARY WAVES, smtd! waves (srr Waves of Tin: 
Sea) in a liquid, in which, owing to their short wave h'ligth, the 
force due to surface tension (g.v.i has more elleci in controlling 
their velocitv than has that due to gravity. 

CAPISTRANO, SAINT JOHN OF fiLSb <456), Italian 

theologian and inciuisilor, was horn in (.'apistrano in the Ahruzzi. 
lie became a magistrate. l)ul on the death ol his wife fiqit)*, 
jc/ined the I'rancisi ans where, under the dircaiion of Bernardino 
of Sienna, he defended the ideal of strict ohservance. He was 
charged with various missions hy Eugenius W and Nicholas V; 
as legate or inquisitor, he persecuted the last I'r.itiielli of Ferrara, 
the Jcsuati of Venice, the Jc'ws of Sicily, Aloldavia and Poland, 
and, above all, (he Hussites of (Germany, Hungary and Bohemia; 
hi^ aim in the last case was to prohibit coiifercaues Icetween the 
rcqnesc'nlative.s of Rome and the Bohemians, for every attempt at 
conciliation seemed to him to lie conniving at heresy. .After the 
taking cd' roiistantino|)le, he gathered troops for a crusade ag.iinsl 
the Turks (1455), which at least hel]>ed to r.iise the siege of 
Belgrade, then hlockaded by Mohammed 11 . He died on Oct. 
2^, 1456, and was canonized in iGgo. 

CAPITAL, in architecture, the top number of a column, pier 
or ])ilaslcT. usual!}’ larger on the upper surface tlian the diameter 
of the shaft supporting it, thus not only furnishing a better bear¬ 
ing for the superstructure, but also forming a decorative accent 
to caj) (he vertical line of the shaft. The c.ipital had three parts; 
the abacus (q.v.) at the top, a block acting as the supporting 
surface; a hell, or echinus (q.v.) carrying (he abac us and furnish¬ 
ing the richest portion of the decoration; and some fc!ature to 
mark the Iransilioii between shaft and cajiilal. Bracketed capitals 
are also found, in which projecting hrackc’ts at the loj) of the 
c olumn furnish a long support for beams or arc lies. 

Primitive capitals, as shown in rock cut tombs of the ijlh 
dynasty, at Beni Hassan. Egypt, consisted merely of a thin, 
square abac us block .supported direc tly on (be sliaft. Other types 
were develojjed in Egvpl, probably first in wood, as early as the 
4th dynasty; they aiijieared in highly organized forms from r. 
:?ooo B.c. on. These are; hirst, the lotus hud type; .second, the 
campaniform or bell type, painted with papyru.s; third, palm 
leaf forms, in which the bell is ornamented with lolics and palm 
leaves. From c. 500 u.c. on, convex types based upon the open 
hztus tlower. complicated lobed ty[H‘s, decorated with water plants, 
and a squ.ire form, whose four sides carry the bice of the goddess 


Hathor. are found. (See Egyptian Architecture.) Ancient 
capitals in western Asia are principally of the bracketed tyi^c. 
Contemporary reliefs show that Mesopotamian buildings had small 
columns with voluted capitals resembling the later Ionic. The 
capitals used by the Persians in the 5th and 6th centuries b.c. 
consist of a long, narrow block, either directly above the shaft, 
or supported hy a scrolled and bell-shaped member. This block 
is carved with a bull or horse at each end, carrv’ing the main 
Iceanis; a hollow between them gave space for a cro^s beam. 

Thc‘ Aegean civilization used a cni)ital having a square abacus, 
with a heavy, simple convex echinus below. Examples are found 
in the palace at ('nossus, r. j 500 b.(\. and the so-called treasury 
of At reus in Mycenae, e. 1200 b.c. in which (he ediimis is riihlv 
carved. 'Fhe later Hellenic (ireeks developed capitals that have 
been an in.sj)iration to all suh.sequcnl Western art. The Aegean 
type grew into the Doric order, where the echinus curve was 
studied with great refinement. The scrolled, l)ra(keled type, taken 
from earlier builders of western Asia, became the Ionic order, 
and the effort to decorate apjiropriately a simple, hell produced 
the Corinthian order, with its scrcdls and acanthus leaves. These 
types were developed hv the Romans and the Ren;iiss;nHe archi¬ 
tects in various ways. (A'ce Order.) 

Three trends distinguish the evolution of the capital in I'airope 
during the middle ages. One i.s of Byzantine origin. 'I'he cajiital 
surface is ornamc-nted with small scale, deeply cut leafage. In 
earlv examples, classit forms persist, hut a lendemy toward sim- 
plilnatutn led to (he* l}'pe called the basket cajiilal. 'Hie second 
family results from the effort to make a simple geometrical tran¬ 
sition from round shaft to sciuare ab;uu^, and is known as the- 
cushion cajiital. It is common in Lomhard. Oerman and Norman 
Romanesc|uc. I'he third kind is a mediaeval development of the 
Roni.in ('oiintliiaiE In addition, from the Romanes(|ue period, 
ni.'inv grotes(|uc‘ capitals are found, dc'coralc'd with birds beasts 
and liLimaii figures, esju-iially in .Sjiain and lYaiice. Crowing natu¬ 
ralism, and (he use of (he bud fortn known as (he crockC (qv.), 
jiroduc-ed the v.iric'd Cot hie ca]>itals. In k'ranc c, early conventional 
IrcMlmeril g.ive place* to vivid naturalism and a Ios,^ of structur.il 
signilicance in the late i.db century, but in (he 151I1 a new period 
of extreme convcaitionalisni occurred. In England, moulded c.ip- 
itals, in which strong ]>roiections and deep hollows give the el'lect, 
were jMipular throughout (he i.dh century. Foliated capital- are 
more fiee than I rene h examples. Frc'ciuently they di-play n.itiiral- 
ism (d an extremely vital and pictorial |)er feet ion. In late- Eng» 
lish Cothic.as in French, the- capital is comiiarativelv'unimportant. 

Renaissance capitals usually follow classic' jirototv'pes, alihougli 
man}’ exceptions are found in the earlv ReiMi-sancc and the' 
Baroque. In “modernistic ” work, on ac count of the theory th.ii 
the capital is dc'coralively false, because often siructur.illv uii- 
necessar}-. it has largely dis.ippeared. Occasional form-, with 
classic, inlluence, occur in Germany and Scandinavia. 

The earliest Mohammedan cajiit.ds are h.'ised on Roman type-, 
hut the general objection of the Moslems to the reprcsenl.il Ion 
of any olijecis soon led to the develoiimeilt of .ibstraci forms 
These consist either of a succession of geometrical f:ices or el-e 
of the little bracketed niches called stakictite oriiamc-ol In ( liina 
and Jajian. where beams usually run through column-, instc-ad ol 
being supixirled upon them, there is no real capital, although occa¬ 
sionally the projecting beam ends give a similar decorative elfect 
Indian c.ipitals, on the otlu-r hand, are varied and coinplc-x. At 
time- the}'seem almost (la—ic, at times, in their d.itioratel} mtc-r- 
seeling plane.s, they resemble Mohammedan ty])C’s. ami at (iim- 
they con-i.-l merely of an intricate set of small nmulding- 

See Byza.ntine a.\d Romanesque Architkc tori ; Ciiivesi 
Arctiitlctuke; Jai'Anese Akcthtecture; Fcivi’iian .Architi.c- 
ture; Gothiu AReiiiTKcTUki.; Greek ARC'nni ( i no ; Indian 
.Arctiitecture; Mohammedan ARniiTEcruRE; Order; KE.VAts- 
SANCE Architec tt re; Roman Arctiitecti rf. GF, k H. ) 

CAPITAL, EXPORT OF. A .shift of funds from one coun¬ 
try ley another constitutes an export of capital. The-e funds may 
be either long- or short-term and (he long-term movement might 
he in (he form of a direct or portfolio investmenl. Direct in- 
v’estments include all holdings in tliosc foreimi corporations or 
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enterprises which are controlled by a person, or closely identified 
group of persons (corporate or natural) domiciled in the lending 
country, or in the management of which such person or group 
has an important v oice. Equity and other security holdings (bond.s. 
slocks, etc.) in foreign-controlled corporations and in the issues 
of foreign governments are classed as jmrtfolio investments. 

The existence of an investing public able and willing to acquire 
and hold foreign securities is of prime importance in the creation 
of an international financial market. While the banks might be in 
a position to grant short-term credits to their foreign customers, 
and to place privately a certain amount of long-term securities, 
of themselves, they are unable to provide long-term loans on a 
.substantial scale without the assistance of the general public. The 
creation of an adequate hanking system for dealing with inter¬ 
national business is a lengthy firoce.ss, but it take.s even more tmic 
lo develop an investing ])ublic willing to acquire and hold foreign 
securities. One or more unfavourable investment cx|)erienccs may 
quickly destroy the work of decades, and may make it almost 
impossible ever to restore contuience. 

A stable currenev- on a gold l)asis is also of considerable im¬ 
portance to I lie development of an international niont'v market. 
It is essential tlial the currency .sliouM be stabilized t)c)th (W jure 
and dr. fuctu, and that the .system adopted should be the gold 
bullion standard. Allbougii the gold c'xciiangc standard might be 
sulficient to maintain staliilitv. a countrv with hcsivy foreign 
investment cannot afford to base the stability of its currency 
on the stabilitv of other currencies. On the other hand, there ap¬ 
peals to be no need to introduce the full gold standard with 
coins in circulation, and it is equally supertiuous to amass a 
huge gold re.serve. Truloubtedly, it is desirable to have n safety 
margin, so as tcj be able to resist temporary adverse inlluences; 
but lh{‘ hoarding of a spectacular gc»ld slock is as unnecessar>’ as 
the issue of gold coins. The amount of gold and foreign assets 
required for the ])urpose of securing the stability of a currency 
de[)ends. to a great extent, uiion the tdasticity of the currency 
sv.stein involved, and upon tiie conlidenie of the public in ti)e 
stability of that currency. 'Die latter factor again is largely de¬ 
termined by the ]iast record of the country concerned. iScr 
Money. ) 

What Constitutes Foreign Investments. —Investment has 
been cietined as the lending of monev .at interest, or its cxciiango 
for propertv riglits from whi( ii a prolit is exiiected. It lias been 
trulv statc'd that there i.s no slrI) thing as an absolutc-ly .safe* 
investment, hew inceslmenls have the same clc'gree of safelv- 
and the amount of interest received comprises two component 
parts, the net or true interest, and a iiremium for the risk as¬ 
sumed. Kisk ma\- be in marketabilitv- as well as in security. Added 
v.duc* is giv'en any inve.'^tnient which may be readilv .sold vvitliout 
sacrifice. Alarketabilily is a desirable qualitv, and the lack of it is 
just as Irulv’ an investment risk to the average investor as lack 
of securitv 7 'hc iiremium for risk, therefore, comprises market¬ 
ability as well as security. Hut ail invc-stmeiits do not have tin* 
s.ime degree of risk. I’lie fxmd.s of the United States goverttnienl 
obviou'^iv are more secure Ilian those cd a weaker nation .such a^ 
(iiet'ce, and lliose of Canada more* marketable than those of 
Mc'xko. 

When the basic principles of investment arc applied, there ap¬ 
pear to be three main considerations lo be taken into account 
whicli motiv'ate an investment abroad rather than in the do¬ 
mestic market. Tliev are political, monetary and social. In the 
[last, international politics plav'ed a very important part in inllu- 
encing the directional movement of international capital. Recent 
history also records cases where a private investment, such as the 
building of a railroad in a W'cak country by nationals of a strong 
country, often lead.s to sphere.s of influence and later to extra¬ 
territorial privileges for the strong country. This may soon lead 
to political control as regards foreign relations and then to con¬ 
trol in domestic affairs which brings the aggrandizing nation into 
complete control of the weaker and once indefX'ndent country. 

Monetary consideration.s require special study. Domestic in¬ 
vestments are p.tvable in the local standard of value, and foreign 
seiuritics are generallv pavablc in foreign currencies which are 


not readily converted into local currencies and are often .subject 
lo wide fluctuations. Such fluctuations can be of moneiary ad¬ 
vantage or disadvantage to the investor. For instance, the in¬ 
come from a foreign inv^estment, receiv^ed in a foreign curreneve 
would be increased when exchanged into local rurr(‘ncv if the 
gold value of the foreign money is above normal. On the other 
hand, the income will be decreased if the gold value is low. A 
speculative risk of considerable proportion is therefore con¬ 
nected w'ith (he purchase of foreign stocks in countries which have 
no gold standard, entirely apart from their merits otherwise. It 
is only when the attractiveness of large immediate or future re¬ 
turns beeomes great enough to surmount these barriers in addi¬ 
tion to overcoming the natural eonservatisni of capitalists that 
capital moves out of the homeland for iH'rmanent investment 
abroad. 

The social and economic efieets of foreign investineiU should 
be examined from the standjroint of both the borrower and the 
lender. In the ca.se of countries in tlie earlier stages of develop¬ 
ment where resources are but ])artiallv exiiloited and the machin¬ 
ery of production i.s still lacking or iiiacleciuatt.*, the advantage.s ol 
foreign ca|)ilal to the borrowing lountry are rnanv. It .seiures 
needed machiner}^ and cc|uipinent and the eounlrv is thereby (‘U- 
abled to produce additional wealth. The inllux of foreign capital 
stimulates the demand for labour; it also slinuilati**- gemTal in 
dustrial activity and growth. The benefit lo the lending or invest¬ 
ing country is obv’ious. 'Die irnome from the i.ijiital invested 
abroad enables it to increa.se its standard of living lievond whal 
it would be if its ])opulalion deiiendecl solely uixm its own earning 
capai itv’. 

An International Investment Market. —In addition to hav¬ 
ing a large pool of liquid funds, an educated jnve.sting imbhc, a 
.stable currency, etc., it is rxtremelv’ important that .a rapital ex¬ 
porting country be well .sui’jplied with a liighl\--irained Uahimal 
organization. The stock and produce markets nuet lie well oi 
gjini/.ed and functioning smoothly, the c ornninnn at ton scsiem 
must be completely modern, ti good money nuirket is aho iin 
porltml, and most of all. an experienced and trusted jn\ ewtnient 
banking organization is necessary in order to facilitate the jiltne- 
ment ol the foreign issues. In simjile lases. one fiitaiiual house m 
bank might arrange for the unclerwriling and distribution ol a loan 
Larger loans tire olten underwritten by a group cd banking liousrs 
Hetore the sale of anv lotin is undertaken, a stall ol tndned 
lechnitians—e<onomists, c'ngineer.s, tn lutiries, liaiiker.-' eli 
should li;i\(“ made a very thorougli investigation of the soundness 
of the jitirticular loan. Thi.*> ])raclice has not. howi-vir. tdwavs 
been followi'cl, with the result tliat m:in>’ of the lotins made in the 
n)gos, the lu‘\da\' of foreign investments, went into driaiili and 
the inve.sling public, in the L' .S. in particular, bee tune soniewhat 
*-k( piu;d of foreign loans. 

Does Trade Follow the Dollar?—d'he clo.se rel.aticaiship ol 
foreign investment to foreign trade is indi(ati*d l)\' llie olieii 
(|iioted exi)ression ‘Trtide follows tlie investment. " It one nation 
.sell.- goods to another n.ilion and acec'pts in rt'lurn a promise to 
p;iy at a future dale, the transaition lakes the nature ot .1 loieign 
investment. 1'he terms of sale constitute, wiifi prn e. perliap* two 
ol the most cogent factors in forc'ign trade. Naiioie gt nc*ralK 
trade with (hose countries which grant the most lacouralile Licdii 
terms. T'he early British jnten.*sts in L'..S. railroads began when 
the British manufacturers acieptc*d securities cd the road in pa\- 
nicni for rails and materials IbS. inanufai i ina rs ol railroad 
ecjLiipnu-nt now find it difficult to sell to South Aineman roads 
becau.se the roads are English owned, 

;\part from the great direct eftecl which foreign inci uncut ha- 
in trade channels through ownership innuciue, anoihe: indirect 
but nonetheless vital factor is iinolved in the inu ic.-i ))a\niems 
When capital is invested abroad, it generallv eario a somewhat 
higher interest than when invested in the home marlcei, 'I'his in¬ 
terest may be p.iid b>' the .shipmc'til of monev or gold, but it is 
more likely to be {laid in the form of mere handi-e 'I he debtor 
nation must pay its interest, and to the* extent ol ihis interest, it 
has no choicf in the determination c»f its foreign tr.ide unless it is 
able to secure the nc-cossary funds from sc'rvicc - n lulc red In any 
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tuse, the interest must be paid by the exportation to the creditor 
count!*)' of an equivalent amount of merchandise or money. Prior 
to World War II, the foreign investments of (;reat Britain were 
largely responsible for Britain's importance in the fiejd of foreign 
trade. In \niyment of an annual interest charge of aiiproximately 
'^si .000,000,000, a con.slanl (low of merchandise from every part 
of the world was shipped to tlie British Isles, (ircat Britain’s for¬ 
eign iinfsimenis also influenced fin? e.vportalif)n of the valuable 
British rnanufadured prodmts for foreign countries. 

Early History of Foreign Investments. —The origin of 
modern foreign investment <an he traced back to the middle 
ages and the operations of the jews, the Lombards and the Flor¬ 
entines. Thus in 1^03, Henry \’ of Kngland borrowed i.ooo marks 
from the rnenhants of (ienoa, allowing them to retain the duties 
on goods to be imported and on (eitain other goods to be exported 
by them from certain jjorts. I’he loan was renewed in the follow¬ 
ing year on the same term^, and cert.iin ot Ihm* Florentine mer- 
(hants lent 500 mark-, in return for similar benefits. By the be¬ 
ginning of the 17th cenlurc', foreign investment had become of 
some importarue. B\' this lime, mediaeval rest rut ions had largel\' 
broken down, and (he e.vlension of foreign tr.ade brought much 
monc')' into the hands of merchants. Incestment, however, was 
mainly in the carrying trade and in trading stations in suit.ible 
jilaces. It is clear that the great bulk of the capital recjuired for 
the trade with the east was what would now be called mercantile 
capital. It w.'is invested in ships and goods, and oidy to a very 
small extent in fixed establisliments abroad. The chief opening 
lor permanent loreign investment in these early times was (he 
plantations in the West Indies and on the North yXmerican main¬ 
land. ! 

In the 17th and KSth centuries, Holland occupied the most 
prominent position in the field of international finance. Unable to 
lice on the produce of the land, the Dutch had taken to the .sea. 
The profits of an immense carrying trade and the ])o.sition of Am¬ 
sterdam as the leading trading centre in Europe brought sur¬ 
pluses to Holland whii h its merchants did not hesitate to lend, j 
Bc’ if)7J, the Dutch cvere familiar evith negotiable public securi- 1 
lies, and they had a market in which such instruments were 
acticelv bouglil and sold. England. .Au.^tria, I raiue, and the con- j 
tinenlal congress all turned to Amsterdam to obtain funds. Bv | 
about 1700. the Dutch held some i.'.^0,000.000 in consols as well 
as shares in the Bank of England and the East India company. 

lOngland has been protected from complete dependence on the 
Dutc h carrc'ing trade bv the Navigation acts. .\lthough still some- 
evhat dependent upon the Dutch for capital in the earlv jeart of 
the iSih centurv, the accumulation of British capital had alreadc 
commenced. 'Fhere was an accumulation of wealth arising from 
certain foreign ventures, not.ibly the West Indian sugar trade, the 
t rattle in African sla\es and I lie siioliation of India. 

British Investments Abroad. —At the outbre.ik of the revo- 
lutionar>' wars in i 7cjj, Holland was .still the chief financial ceii 
tre, but was soon to be disiil.ued b\ London, whose rc'-ources. 
though temporarily drained by the Sewn \'ears' War, and the 
War of American Independence', had been con.stantK' iiic re.ising 
through the rajiid growth of trade and induslr\-. 'Fhe Held of 
foreign investment was, however, still \'ery limiied. but there had 
been a marked acKance o\c'r the 17th cen(ur\'. Foreign in\-ext()r> 
were less exc lu^i\■el>• merchants, and securities were now bought 
and sold bv the nonmeic .intile cl.iss. with the \olcime and area 
as well as the purpose for which capital w.is applied bro.idened 
and extended. 'I he close of the' i.Slh century saw the Im.d de'^truc- 
tion of Amsterdam as the incdoininant tin.iiu i.d market of Eu¬ 
rope. 'rhe cnerthrow of (he Dutch republic b\' N.ipoleon, coupled 
with the exaction of a heavx- inclemnil>', and the failure of the 
Bank of- Amsterdam and the Dutch East India company, left 
London supreme. 

Although not the inventor of the joint-stock company, Flngland 
was one of fhe first countries to use this form of corporate or¬ 
ganization which has plaxed such an important part in the financ¬ 
ing of foreign eiiterjiriso. This form of busines.'- organization be¬ 
came well-known b\' the end of the iSth centurx. I’he loth cen- 
turx saw a rapid increase in the number of companies despite 


legal difficulties, but laws were gradually accommodated to re- 
quirement.s and the introduction of limited liability made possible 
a great advance. 

Even during (he war period, some extension of British foreign 
investments took place. It was estimated that in 1807. $80,000,000 
of the U.S. national debt was held liy British subjects. The main 
movement of capital was. however, still into and not away from 
Great Britain; continental iincslors .sent (heir capital there for 
.safekeeping, and firobably invested in a considerable range of 
.securities. For instance, the jiroperty tax statistics for i8oti 
show that fi8.500.000 of the British national debt was exempted 
from tax, on the ground that it was owned by foreigners. In i8m- 
daim.s were made for the exemption of more than f20.000.000 
on the .same ground, but by 1S15 this figure had fallen by i.Eooo.- 
000, indicating that capital had probablx' been withdrawn 1)\ 
cont ineni al investors. 

VVilhin the next generation. Great Britain was abli' not oiil\ to 
jmt va^'t amount.-' of capital into its own internal development, but 
al.'O to supplx' a considerable amounl of Imuls to other countries 
Western Europe and the United .Slates were- the most inifiortaiit 
lields for this iinestinent. and these; funcl.s were used to jiurc h.isi- 
state and government bonds, to assist in the Imilding of canals 
railroads and (ether [lublic undertakings, as well as to linanc c; all 
t\pes of jirivate enterprises in these areas. 

W'ilh the exception of only a few periods of .sliort duration 
British ex[)ort of cajiital was pratticall\- coniinuoiis from the end 
of the Napoleonic wars to the outbreak of World W’ar 1 . British 
itneslments in colonial and foreign securities in 1881 were esti¬ 
mated by R. U. Nash to equal at least ii,250.000,000. B\' ic^o; 
it was estimated that the xcarly outtlow of capital from Britain 
had reached the enormous total of £140.000.000. Sir (ieorge 
Paish estimated that at the end of U115. the amount of ca[iital 
piihlicl>- invested b\ Briti.sh citizens in the colonies and foreign 
countries amounted to more than £5.700.000.000, to which .should 
be added a l.irge amount, invested i)ri\'aic'l>', bringing the total to 
about £.4.000,000.000. 

World War 1 brought enormous clianges in (lie siihere oi inter¬ 
national indebtedness. 'Lhe initial shock to the credif .‘-xstem at 
the outbreak c»f war caused an immediate stop|)agc' in the normal 
tlow of capital Irom lending to borrowing countries and gasc rise 
to demand.'' on the part of the former for the repaxrnent of ma¬ 
turing obligations. Great Britain bore a large part of the burden 
of linancing the external purchases of tlie .Allies piior to the entry 
ol the United States into the war. So far as jiurc liases could not 
be paid for out of ordinarx' credit items in the trade account 
' thev were met out of money obtained (a) b\' selling abroad hold 
ings ol loreign securities, (b) by borrowing aliroad on the mai- 
kei. or (c l b\- borrowing from foreign or dominion goccrnmeni- 
I'kieh method wa," adopted so far a.-i jirac licable, the last becoming 
more common a^ more countries joined the Allies. 

In x'icw of tlie magnitude of Briti.sli foreign iineslmenl.s, it 
might liaxe appeared that vast sum-' ccaild be raised abroad b\ t he 
sale of securities rather than borrowing. Howe\'c-r, only in excei)- 
tional cases did it jcKoe possible- to sell an\- of the sterling securi¬ 
ties. which re|)resen;i-cl the- bulk of Britisli liolclings, and salc-s 
were for the nio.si ji.irt liinitc-cl to sfuirii ies expressed in (or 
coincrtible into) Ivuc-ign currencies—pan ic ularlv U.S cloll.ir 
secnritic‘s. In tlie cour-'C- cd’ iis ojtt-rat 10ns, the so-i.dled .Amcric'an 
Doiker Sec iini ic-' comm tiee jjim hast-cl f .S, and Uanaclian dollar 
-cc-curitic's to the xalue of £1.84, dit) 540. and olitainecl the cle|)()sil 
on Icpan of others wiliied ,it £ 100.2(40,052. More important in 
amount th.in the sale of I’.S. and other securities was the direct 
j liorrowing through the floating of loans abroad and by arrange- 
j ments with foreign bankers and governments. The aggregate ex¬ 
ternal debt of (he Briti.sh government on March 31, igiQ, 
j amounted to £1,364.850,000 at par of exchange. Of this. £840.- 
j 822.000 was owed to the United States government. £c)i.SoS.ooo 
(0 the Canadian government and £113.500.000 represented loans 
from certain Allied goveniments. 

At the same time British holdings of dollar securities were 
being sold abroad and money was being borrowed, adxances were 
being made by the Briti.sh to European .-Mlics and to certain of 
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the dominions. Although it appears rather dear tliat the creditor 
l)()sitit)n of Great Britain at the end of the war was consider- 
;ibly impaired, its extensive prewar foreign holdings, coupled with 
the wartime extension of foreign credits, certainly must have left 
Great Britain still a net creditor on a substantial scale. 

Shortly after the dose of World War I, Great Britain was 
able to resume the exp)ort of capital, though on a reduced scale. 
The external debt, incurred during the war, was reduced by 
more than £200,000.000 between March i9i<> and March 1921. 
IGlimates of the export of cajiital, based upon an analysis of its 
balance of j)a>’ments studies, indicate (hat in 1022 it ap[)roached 
1200.000,000 and in 1923 wa^ about £1^0,000.000. It fell to 
£8(),ooo,ooo in 1924 and to £54.000.000111 n)25. In 1926. whim the 
trade of the country was di.sorgani/ed by a prohmged coal stop- 
|)age, it is estimated b>’ the same aulJiorite that there was a net 
im[)ort of caihtal amounting to approximately £7,000.000. 

The most careful estimates of British foreign investments are 
those prepiared by Sir Robert Kimlerslev and published in the 
Qjiiirtfrly Journal of thr Royal Economic Sodety. 'J'his series 
covers a ten-year period. Detailed analysi.s of the figures has been 
confined to securities quoted ofhcially or unoduiallv or otherwise 
known to the London niarkc'l (shown in 'Fable I below under 
' (^hioled securities” ). Tliese, of course, const it uti* the main block 
of Brittiin’s overseas inxestments. There are, howextT. other 
imiiortaiit miscellaneous invesinicmts abroad (shown in Table 1 
below under “J’rivtUe ;nid uiKiuoled investments’ ). le>.s readily 
susceptible to accurate or even approximate measurement. For 
example, in addition to the considerable amount ol unquoted 
securities, there ari‘ numerous subsidiarii's, branches and estab¬ 
lishments tibroad of one kind or another, of companies whose 
main assets are situated in Faigland. There are also a large num- 
l)('r of small pri\’ate c.;onipaiiies or partnerships engaged in manu- j 
facLuring or trading .abroad as well as numerous c'^t.ites and other : 
proper! i(‘s owned b>' British subjects. 
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No adecjuate estimate i*^ available regarding tlie amount of 
sliort-tcTin balances deposited for British account in foreign 
tcaiiking institutions. It is known, liowever, that on .Aug. 31, 1939. 
British .short-term claim.s on U..S, banking institutions amounted 
to about £150.000.000 and Britain’s gold reserves wc-re apiproxi- 
mately £500,000,000. Britain’s imiiortance as a trading nation 
U-ads to the conclusion that British short-tc-rm balances in other 
countries at this lime must have been substantial. It apjiears 
likely, therefore, that at the outbreak of World War II, British 
gold holdings, long-term investments abroad and short-term bal¬ 
ances wc're in excess of £4.500.000,000. 

The main burclc-n of financing the war, {larticularK' after tlie 
collapise of the French and prior to G.S. lend-lease, was borne 
by (he British. By the end of August i<)4i, the Hriti.sh had used 
more than £450.000,000 of their gold n*serves, their dollar bal¬ 
ances had declined by about £80,000,000, and by the end of 1943 
Britain had lost or pledged £985.000,000 of its long-term foreign 
investments as follcjws in millions of j^ounds sterling: India, 332; 
C'anada, 186; South Africa. 125; Argentina, 25; Egyiit, 12; Aus¬ 
tralia. 5; and the United States. 300, of which 175 vvere sold and 
125 j)ledged. Undoubtedly additional countries reduced their 
sterling debt through regular authorization pxiymcnts. and numer¬ 
ous private transfers probably also occurred, so that the total of 
British overseas investmcTits sold and pledged must have been 
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well over £1.000.000,000 by the end of 1943. 

With a loss of approximately £1,000,000.000 of overseas invest¬ 
ments, the question is immediately raised as to just how much 
remained of these investments. British foreign investments at the 
end of World War II are e.stimated at £2,395,000.000 by Donald 
F. Heathcrington, British empire unit. U.S. department of com¬ 
merce and are distributed as follows in millions of pounds ster¬ 
ling: Latin America, 700; Australia, 475; Canada, 250; India. 
250; otlier British Africa, 225; United States, 210; New Zealand. 
145; l.'nion of South Africa, 100; and other British areas, 40. Far 
east and Euro[)ean itnestmenls are c-xcludc-d and some c'slirnates 
may be an overstatement while othcTs are an under.'.tatc'tnent. Dn 
(he basis of jirewar estimates, howtwer, the final total is roughh’ 
comp.arable and indicative of the position of Hril.iin when adjust¬ 
ments are ni.icle for known or susjiecti'd lif|uiclalions and rc*patria- 
tions. In addition to the long-term forc-ign iiufstments. liritish 
short-term balances abroad at the end of 1944 were estimated 
roughl\’ not to exceed £250,000.000 to £300.000.000 or ])robabl\ 
not more than (he amount necessary to lake care of ordinary 
commercial and fmaiu ial tran.sac 1 ions in normal times. 

On the ollicT side of the ledgcT. little was known regarding size 
or distribution of foreign long-term investment.^ in Gre.ti Britain 
With the exception of the Unilcal Slate.-, liciwe\c-r, they wi're 
thought to be small. By the end of March 31, 1044. British direct 
borrowing, to assist in (he limmeing of World War 11 . wa.- much 
smaller than for World War I, amounting to only i-’53,000.000 
One of the major reasons for this was the allc’recl position of the 
United States, which, under ternrs ol the Johnson act, was un¬ 
able to make loan.s. Another rc’ason was the cle\elopment of lend 
lease and mutual aid, together with the (c-c linic|uc‘ ol foreign- 
c’xcliangc’ aeeuimilalion in the form of sterling balames wlncli ob¬ 
viated tlu’ necessity for direction llotalions of stc-iiiiig seiurities 
m foreign markets. 'Flu* ;ic eumulation ot stea ling b.ilaiu c’s in 
London Irom the beginning of World War 11 was large and h.i- 
bec-n continuous. 'Flu’se balaiic'es do not of tliemscbc’s rc-jireseii! 
clirc'ct defit obligations of the Brili.sii gocernmeiil, but they dn 
! rc-jiresc'iit claims against the United Kingdom which niii-l be rc- 
j soKfd. (.)ni}' part of wartime b.ikmees .-houlcl be* considered ’ab 
] normal.” since before the war many count rie.'- ke[)l London bal- 
;mee.s ;imotinling in all to l)eiwec‘n £250,000,000 and £300 ooo.ooc' 
'Fhese bal;mcc-s wc-re (‘xjieeled to rc-ach a total ol £2,000,000,000 
by the c-nd of i<>44. On (be basi.s of the bc-sl information .ivailabh', 
it aj.ipears tbc’relore that British long- and short-te rm iiuestmeiiis 
: .abroad at (he end of icy44 wc-rc’ roughly large enough to cover 
: sterling balances and direct loans outstanding, or slight!}■ more 
than i2,500,000,000 each. 

Other European Countries. —Several othc-r Fanopcsin coun 
■ Iric-s eincTged as ex[)orters of caj)ilal during tin’ ugli century 
i .Apart from Holl.and, which had established its jxisitioii e.irlier ;i' 

; .an inxasiing country, these included k ranee, tiermany, Belgium 
and Sw it/c-rkind, 

'File amount of ITetu h capital invested extern.al!\- was csti- 
inatc-d in 1912 at some .^0,000.000,000 to 45,000 000,000 fr. 
kreiuh investors tc-nclc’d to com enlrate tlic’ir iincst meiit s in F’ai- 
rope, l’-g>(it and llm ITcmdi African colonies and sliowed a 
marked jirc-lerence for government bonds, including Kussiaii gov 
! enirneiil issues which weri- held very exteiisix'elv. 'Fhev also had 
I considvrablc’ investments in South Anu-rica, Me.xico and tlie 
j 'Framv.iak 'I'he effc-c(s of World War 1 uimn tlie creditor ))osi 
j tion of }■ ranee were even more disastrous tlian upon laigland 
bec.ause of the loss of Frame’s inve'-tment in Ru-’-i.i and other 
eouniric's affected by the w.ar. In .addition to inc urring i onsider- 
able debts abroad to private interests, tbc' Frc-m li governmemt 
borrow'ed heavily from the liritish and United Slates govern¬ 
ments. I’avments on the.se accounts wa re- tcTtniii.ited long hc’fore 
the beginning of World War II. I'Or the entire jieriod bc-twee-n 
the two wars, I'rance ceased to jirovide cajiital lor exjiorl to other 
part.s of the world and on the whole the llow w.as into rathc-r 
than aw-ay from France. The resources of T’rama- wa re fully taken 
ui> with the resforalican of deva.stnted arc-as. and during the 1920s 
substantial sums w-ere borrowTcl in the United St,atm. .At (he out¬ 
break of World War IT. however. I’r.ince was ori the verge of 
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ag.jiri hftomiiiK a rajjital exporting country. 

'Ihc amount of (ierman foreign inve.sfments was variously 
estimated at 22,000,000,000 to 25,000,000,000 r.m. before World 
War I. A large part was represented by Russian government 
bonds, railway and industrial securities; and German investors 
had large interests in Austria-Hungary, Turkey and the Balkans 
with smaller interests in 1 ‘rance, Great Britain, Spain and Por¬ 
tugal. 'Ihey also had substantial intere.sfs farther afield, in (he 
l iiited Slates and Canada, L.itin .Ameriia. Afriea and Asia. Like 
1 ranee, (Germany lo.^t its inve.s'nieiil.s in Russia after the war, 
and also sutlered Iron) Ihc scqvr^lntlion 0/ Gcrni<'iii properly 
and cnP.Tpri.sc.s in the territory of hostile countries, (hough (o 
some extent this wa.s .set oil against jiroperty of lho.se countries 
in Gerniany sequestered by the German government. Like the 
Allies, Germany incurred heavy debts in certain foreign countries, 
notably Holland, Sweden and Switzerland, and mobilized salable 
foreign securities with (lie view to elfecting payments abroad. 
On (he other hand, Genn.iny bad advanced large sums to its allies, 
but had to forego its claims to repayment us one of the coiuli- 
lions of pc-ace. Gc-rmaiiy s defeat in World W'ar 1 resulted in the 
loss ol its position as a capital exfiorling country and in the 
period between (be wars it borrowaai heavily for reparation pay¬ 
ments, recoii.stnu tion and rearmament. At the end of July i<).>t, 
hetwever, it is eslimalc-d that Germany still had about H.500.000,- | 
000 r.m. of foreign incestmeiUs and holdings of foreigners in Ger¬ 
many wa re estinuilccl ;il 2,pooo,000.000 r.m. 

Neutrals of World War I. —'Hu; urgent demands of the Eu¬ 
ropean belligerc'iils provided neutral countriiss an excefjtional op¬ 
portunity to extend cieclil and advance funds to both sidc-s. This 
applic'd to a considerable extcuit to some of (lie* Europc*an coun¬ 
tries, especially Holland, .Sweden and Switzerland; thc'ir cajiacity 
to furiiisli supplic's on loan or otherwise however, was restricted 
by economic diffuiillies resulting from their position in the war 
.irea. It was esiinialed nc-vertlieless that i\v the end of icpS. 
Switzerland had lent the .Mlies .400,000.000 fr. and (he Central 
I’liwers 200,000.000 Ir and at the- .same time had repurchased 
‘.(■c iirilies 111 french, German, English and Austrian hands to 


(he value of at least 800,000,000 fr. The experience of Holland 
and Sweden was not dissimilar. In the period between the two 
wars, these countries continued to export caihlal on balance, and 
until the German occu[>ation of Holland all were sources of finan- 
tial assistance to debtor countries. The Dutch suffered heav>' 
capital losses during World War H both at home and abroad and 
the loss in value of thedr foreign investments was certainly very 
large. Sweden probably accumulated some foreign asset.s during 
(he war period. I'he Swiss continued to send capital abroad, JKir- 
ticularly on short-term to the United States. 

The United States as a Creditor Country, —For some years 
prior (o World War I, (he United States had bc-en investing cap¬ 
ital abroad, although on balance it wa.s a capital importing coun¬ 
try. Its hnanrial strength was increa.siug, liowever. and it w,'is 
only the great demand for capital for internal de\ cdoimierit which 
kept if from becoming a capital exfiortirig countr>’. The export of 
capital from the United Slates had already’ commenced on a 
substantia] scale by 1900 and 1)\' i()i4 had gained considerable 
headway. By (he end of 1901;. U.S. forc'ign iruestnients are esii- 
j mated By H. E. fisk to have reached $2,000,000,000 and b\' 
Dec. 31, 1913. he estimated (hat these iin’estments had increased 
* to $2,b0.5.000.000. 

World War 1 greatly ha.stened the progivss of the United States 
as a capital cxjxirting country. It was able to re(nirchase with 
cMse large ainouiUs of U.S. securiticcs from ^Europe, the aggregate 
being estimated at $2,000,000,000 uti to the eiuj of njiS. which 
I practically w'iped out foreign holdings in the United Slates. It is 
I c-stimated, however, that an additional $500,000,000 wa.s repur¬ 
chased in 191C) and 1920. In addition to these repurchases, for¬ 
eign loans lloalc'd in (he l.'niled Sl.ites from ,\ug. i, 101.4, to Nov. 
M. 1918, amounted to $3,300,000,000, of which $,4,200,000,000 
represented direct or indirect loans to the Allied countries and 
their nationals, while most of the lamiaining $100000,000 re[)re- 
.seiiled loans (o Latin American couiilries. Meanwhile the go^- 
ernnient of the United Stales advanced $7,077,114,750 to the 
Allic-cl governments prior to the Armislii:e. .Agreements were sub- 
secjuenlly reached for selllcmenl of these debts with iieavh' all 
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♦♦Include, laf'ilal nssi.^luiK e and a(^^■Bnc(' pavnienis In ilir tlrilidh j'overnnietit umoiintinr to $ 720 , 000,000 In (’((nnretion with f)rorurin,c «.ir .supiplir'; in ttie 1 ' s before iln- 
adveni of lend Iraar 

''(nine Ibiia deiivtd fimn The UniteJ .S.C'/c, in thr II I unhiwv ,iep irtineiii of coinnieric, ujii, ,>nd londition ,-tiiieinenIs of feder;i! re-er\e liank' 
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of the foreign governments, but in 1931 President Hoover and 
(ongress found it necessary to grant a year’s moratorium, after 
which no nation except Finland resumed full payments. 

At the end of World War 1, the United States was no longer a 
debtor country on balance. During the following years it rapidly 
established its position as a great creditor. The period of greatest 
L;.S. investments in foreign countries took place during the 19208. 
During this decade, U.S. capital flowed abroad in the form of se¬ 
curity purchase's, direct business investments, and short-term 
funds. In the ten-year period (1920-1929). the net export of 
capital from the United Stales was estimated at more than 
$5,800,000,000. In the second half of 192S, however, Americans 
began to lose I heir interest in foreign bonds as the domestic bond 
market tightened and the stock market drove ahead toward its 
climax in 1929. The movement of U.S. lapital into securities and 
business investments abroad dwindled away to almost nothing, 
.md heavy withdrawals of short-term funds from foreign coun¬ 
tries began. Until the devaluation of (he dollar in Jan. 19.54, 
however, the return flow of U.S. funds was more than offset by 
the withdrawal of foreign short-term funds from the leS. market 
and the net outflow of capital was about $1,800,000,000. After 
devaluation, (he minernent of foreign mom-y turni'il heavily 
toward the United Stales and added its effects to those of the 
teturn Ilow of U.S. funds, ITom 19,54 through 1940, the inward 
movement of U.S. capital from abroad was slightly more than 
$2,000,000,000; and that of foreign capital about $5,400,000,000. 

As stated previously, the United States emerged from World 
War 1 a creditor tountry on balance' and the net exjiort of capital 
m the intervening period increased U S. investments aliroad. On 
iht' basis of a United Stales treasur>’ census, U.S.-owned foreign 
properly- (long- and shorl-lc'rm) in foreign countric's as of May 
.51, 1943. was estimated at $1,5,350,000.000 and was distributed 
as follows in millions of dollars: Fairojic', 4,f)35; ('anada and 
Xc'W'foundland. 4,400; West Indicss, 920; Uc'ntral Ainc'ric.a and 
Mexico. S05; South America. 1.605; Asia. 67,5; Africa, 145: 
Oceania, 160; and unspecified. 5. The treasury departmcMU also 
look a census covering the other side of the picture and on the 
basis of rejiurts submitted to them, foreign-owned U.S. jirop- 
c'rty as of the middle' of June amounted to $10,685,000,000. 
d'his investment covered $4,080,000,000 of deposits and other 
iianking assc'ts, $3,130,000,000 of U.S. securities, $1,950,000,000 
of so-called dirc'ct invc'.'-irnents, and $1,525,000,000 other invest¬ 
ments. On the basis of the two census ligures, it apficars that on 
capital account the United States was a creditor country by at 
least $2,665,000,000. 

Lend-Lease and Other Developments, —The introduction 
of Icnd-lease early in if)4i opened u[) a completely new phase of 
international Imnnce. The rajiid'y mounting volume of war ex¬ 
ports was handled by simple bookkeeping ojierations. Services 
such as ship-repair were supiilied on the same basis as w'ere cer¬ 
tain construc tion operations. From the beginning of the program 
liirough .]une 1944, tnore than $28,000,000,000 of leiid-lease as¬ 
sistance had been granted countries a.s.sociated with the United 
States in fighting World War 11. 

limriocacAPirv.—C. K. llolison, The Export of Capital (1914) ; 
David F. Jordan, Investments (1923); Lcland II. Jenks, The Mif,ra- 
lion of British Capital to lAy.i (19J7); A. Emil Davit's, Investments 
Abroad (11)27): Gustav Cassil, Foreign Investments (192S) ; Jlcrhirt 
I'cis, Europe, The World's Banker i8yu-ioi4 (kj.io); Paul Fiii/ie, 
bhr Fight for Financial Supremacy (1011); A. T. K. Grant, A Study 
“t the Capital Maikct in Post-War Britain (19,57); Ho\al Inslitute 
<•( International Affairs, The Problem of Intenuitionnl Investnienl 
('9,57); Cleona Lewis, America’s State in International Investments 
(19.5S); R. M. Kinderslev, “British Overseas Tnve.siment.s, 1939 to 
19:58, ” in the Journal of the Royal Statistical Simiety (19,50 to 1950 
inclusive) ; Hal B. Lary and Associate's, 7'he United States in the 
World Economy, Economic Series No. 2.5, U.S. dept, of commerce 
(1943) ; and Federal Reserve Bulletin (Nov. 1944). (W. E, Tii.) 

CAPITAL, NATIONAL: see Wealth, Nattomal. 
CAPITAL AND INTEREST . —The concept of capital is 
peculiarly difficult to exyilain briefly, because of its intimate rela- 
tionshipv with other t\ pes of iM'alth and sour(e'^ of imome. and j 
Itt'caiise of (he changes in meanim: which all the main concc'pts | 
used ill economic analvsis have undergone in (he his(or\- of the 


science. Particularly in the generation or so preceding World 
War II, this development made scientific usage quite divergent 
from that of everyday life. 

Historical Background. —In the main tradition of “classical” 
economics, not to go farther back, capital has generally been 
described as produced wealth used for further production. (The 
classical and neo-classical schools include the bulk of treati.sc.s 
written in English .since Adam Smith's Wraith of Nations in 1776 
(sec (he article Economic's). This definition distinguished cap¬ 
ital on the one hand from land or natural resources, supiiosedly 
unproduced, and on the other from “consumption goods.” It was 
also taken for granted that “wealth” should not include human 
beings, though, in contrast w-ith the later social viewiioint, th»' 
earlier waiters inclined to treat the working po[ujlation as a means 
to political ends or power. Analysis soon came to be built ex¬ 
plicitly around the notion of three “factors of yiroduction”— 
labour, land and capital—supposed (o corri'spond with the three 
re< ognized forms of income—wages, n'lit and “profit.” 7'he yirog- 
ress of investigation has tended to make the conception of capital 
less definite and more inclusive. 

The change most sweeping in its implications has been the re¬ 
definition of production and consumption, wliidi bluis Uk' dis¬ 
tinction bt'tween capital and consumers’ goods Ailam Smith am! 
his followers for about a century were much umh'i- tlu' influence 
of the immediately preceding French stliool, the F.i ouomisirs or 
“Physiocrats’’ of the third quarter of the i8th ci'nlmy Kotli 
groups viewed yiroduction a.s the creation of a “siirplu.s” of tan¬ 
gible wealth, primarily consumjition goods, as'.iilablc lor .such 
“unproductixe” uses as the support of gox'ernnient and the cul¬ 
tural life, or net growth in the jiopulation and wa-altli of a coun 
try. Tlie writers shared the popular belief that agrimlturr is the 
only activity which is really yirodintive. At that time, partiui- 
larly in France, industrx' was undevt'lopt'd and agrii iilturc was in 
fact the main source of imome in t'Xicss of (he “maintI'naiue" of 
the emplox'cd population. Both schools also aiicpted the populai 
notion that all wealth is produced b\' labour with land and laj)- 
ital in a merely assisting or .sui>porting roh'. Capita! wa-- xiewed 
as a jiarlicular way of using consumption goods, tlirougli “ad 
vancing” means of subsistence', and raw materiaU and inoU to 
sufiport “productive” laboure'rs who rc'prodin I'd the adsaiiK';- and 
something more. This exet'ss w.'is the rf'turn on lajiilaf di'.^ignaled 
as “protil.” The typical cayiitalist, and at the' same time llie “en¬ 
trepreneur” (as he later came to be called), was the “ianner" in 
the British sense, who renle'd land and hired labourers reK'ixa'd 
the product at the end of the >-ear. and lunu'd oxer to the other 
two claimants (heir respective share's 'fhe farmers of tlu' yioort'si 
land worth u^ing at all yraid no n'lit ; others paid the landlord an 
amount which nieasure'd the supe'rioritx' of their land ove'r dial at 
the margin of cultivation. From (he remainder after paxinmi of 
rent (if any) the capitalist farmf'r re'coupe'd (he wage.'- jr.iid the 
prex ious year and set aside a more or less arliitrary amount to lie 
advamed to jaroduclive lahoureTs (he next yi'ar. 'I’lie final re 
niainder he consumed, either direetly or in the .Mijrpori of “iin 
prodiutive” labourers—or jraiel it as taxe-s to llii' si.iie, xvIiom' ]»» 
litical tunetionarie's were also classed as imiirodm t ixc labour The 
level of wage-s was determined hx’ subsisieme' rei|uircmcn!c and 
all inerease in population and wealth (and e-ven mainlmamc 1 
depended upon the “thrift” of the capitalist, possibix '.u[»plr 
nie'nted liy sax ing by landlords and labourers, 'rin se i om ept I'ui- 
W’e*re tarried over into nonagrie ultoral jiroduction x\ilh irioj3m 
lion of eeuiijiound inte-rest on inxestme-iit in ea|)i(al xxhiUi lasted 
for a term of years; but the role of maebirn'ry and dinahlc eapiial 
was not effectively ineorjiorated into the' elistiabutixc aiulxsis 
The theory was somexxhat systematized by David Ruardo (Erin 
ciples of Political Economy and Taxation, 1817) and Itis work 
w'as largely accepted in England through most ot (he i()th ee'n 
tury. Adam Smith’s doctrine was develo])eel along soniewli.'-il dif 
ferent lines in France by J. B. Say (Traitr cl'ri onc>m/(/ur polilic/ur, 
1803) who exerted much influence in the U S A 'fhe Anie'ricans 
(fiot.'iblx* II. U. Carex- in the' 1830s .and [8jo- ' e.ii' j m r 1 i< ul.'i rlx 
critical of the fheorx of rent tin' ce ntral fe'atnre o| Ricardo’s ,«x’.s 
l('m. In ea[)i(al thf'orv X W, Senior (Pnlitifo,! 1856) 
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introduced the notion of “abstinence'’ as a subjective or sacrifice 
cost involved in saving, parallel with the irksomeness of labour, 
and justifying the receipt of profit or interest. The radical trans¬ 
formation of the classical system may be dated frmn the promul¬ 
gation of the “utility” or “subjective'’ theory of value by a num¬ 
ber of writers in the early 1870s (W. S. Jevons, ('. Monger and 
L. Walras—somewhat later, but perhaps independently, by the 
American, J. 11. Clark), The new' theory was gradually popularized 
by Menger and his followers as the ■■Au>trian‘’ economics. It in- 
\crted the causal relation between cost and price, making the 
former the efteit of the latter, and changed its meaning from 
“real’’ cost in labour or sai rilice, to the money value of the pro- 
iluctivc servites, jiaid for their use by the “entreijreiieur,” the ac¬ 
tive produier, distinguished from the capitalist. Even more im- 
|)ortant for economic theorv in the long run, this revolution 
(hanged the meaning of {jrodu(lion and consum[)lion and h'd to a 
neW' theory of distribution as tlie \ aluation (jf productic'e services 
of all kinds, derived from jiroduct \alue by “im|)utation.” d’he 
subjective-value Iheori.sis iield various ideas about capital. M(*sl 
important histori(all\' in this (onncf tion is iv \’on Hoehm-Bawerk 
isrr Bokhm \o.\ B.aui.rk, Ivi’(;r.\ ) (main works in late j88os) 
who elaborated the “abstinence” thc'ory (in imme or less changed 
form) and also devc'Ioped (without reconciling the two) a theory 
of interest based on a iiarticular conception of the; “productivity 
of capital.” This second thc'ory was a development of the Smith- 
kicarclo view of capital, as consumption goods advanced to labour¬ 
ers to support further production. It treated land and labour as 
primary factors and added (he notion that larger ach'ances nc»l 
meredy sujiport more labour (and possibly bring in more land) 
but increase' production b\’ making it more* eflicient through in- 
c teasing the length or “roundaboutnes.s” of the production jirocess. 
Boehin-Bawerk's work Ic'd to a gc'iieralion of controversy between 
“l)roclucti\ity” and “p.syi hological” schctols of interest theory, 
and the combination of the two in an “eclectic” theory by Alfred 
Marshall ( Vrinciplvs of Economics, isl ed., j8(jo). d'hc issues will 
be? disc u^sc'(l lalc'r. 

Modern Views. —C'onlemi>orary economic thought with rc*- 
sjic'ct to capital and il> rc'lurn is .still c out ro\ ersied. but the \'iew 
which seems to be gaining lueclominanc e ma>’ be sketched out. 
I'irst of all. production is dc-tinc'd in relation to economic ecjui- 
libriuni, a concc'ption due primarilv to f. B, Clark, in the form of 
a stationarv econom>'. 'I'liis is a In pothet ic al society in which cap¬ 
ital is rnainlaitiecl without increase ccr decrease, while jiopulation 
and wants and the “stale of (he arts” are also unchanging, and all 
economic adjustinenis haw been worked out to a position of sta- 
bilit>’. Under these conditions, ])rocluction consists in using “pro¬ 
duct i\c‘ agents” of all kinds in a relation^hi[) of sxinmetrical 
co-operation, to provide'an iiiivarving stream ot consum.cblc* sc*rv- 
ices or sat i>.fa( I ions as the ultiinale jiroduct. 'I'lic- produc tion ot 
(he sc't vices cousunu'cl in any period of lime inc hide's the' main- 
ten.iiue of all productive agc'iKs and materials usc-d in the econ¬ 
omy. including in (urn the rcpl.icc-nieiit of any which are worn ' 
out’or usc'cl up. Thus iindc'r cc|uilibriuni conditions production and 1 
consum|>tion are simultaneous. And where investment or clisin- j 
vestment intervenes, there is no delermiiKtte relation in time be- i 
twec'n the' two. In a jirogre-sivc* economy (in the si-nse c>l in- j 
creased inoduction without change in wants or productive- inelh- 
ods), production further inc luclc'S ;t net addition to the- j>rocluc,- 
tivc' ec|uipnu'nl through saving ;mcl inv c'st ineiit. ;ind exicccls con¬ 
sumption tiv (tiis amount. In a rc't rogre-si\i> c-conoinv tin the 
same sc'H.se ) consumi»lion would excc-c'd production, the dillereiicc' 
representing a decrc-.iM- in the* total luoductivc* ecniipnu'nt, through 
“dissaving” and disinvestment. 'I'lnis the fundamental meaning 
of “rc*al” capitid is simply productive eciuipment vlc'wed as sub¬ 
ject to .(|uant itative iiuic'ase or decrc'.ise. 'Ehe theory as a whole 
pictures distribution of tin* product among different tytx's of pro¬ 
ductive agents through imputing to each unit of each type, the 
value of (he “increment” of total product which is linallv cle- 
paaident upon the co-operation of any one small unit of that ly|)e 
of agent, or “factor.” 'Phi'' is the- “marginal (trodikliv itv" ilu-oiy 
of distribution, d’he theorv describc-s the position of ecjuilibrium 
for (he- eccniomy as .1 whole*, which can aKo be jn'ciurc'd a.-' min¬ 


ing with change in the given conditions. (See Economics; 
Wealth and Income, Distribution of. ) 

In this new setting, the problem of the classiheation of pro¬ 
ductive agents appears in a different light. The traditional “tri¬ 
partite” division into three factors, labour, land and capital, 
loses much of its significance, as docs the distinction between 
producers’ and consumers’ goods or wealth. As .dready indicated 
(and as Irving Fisher in particular has emphasized) the major 
analytical distinction is that belw'een “income'’ consumed 01 
saved, and “sources’’ of (or agents which yield) the st'rvices 
which compose income. All sources are properly productive agcut.N, 
and are also “capital goods” in (he most inclusive meaning. In 
practice, it is often useful to restrict the notion of cayntal goocb 
in various directions, and (he dc'finition w’ill depend on the prob- 
i lem consiclerc'd in any particular jiiece of exposition. Some four 
or five main lines of restriction may be significant. First, human 
beings (in “free” society ) are not capital in the same sc-nse a- 
projiertv which is regularlv bought and sold. Second, “intangible's.’ 
inejuding many lype.s of claims upon sources or their t'arnings, 
are in a different ta.se from jiiivsical sources tbemselves. Within 
the- class of tangible goods (third) .some are used clirectl}- for con¬ 
sumption, others imlirecllv to make other goods. Further 
(fourth) some arc immediately destroyed in use (food, fuel, 
themicals, elc.) while others last and render their services ovei 
periods of time of almo.st any length. Finallv, among goods of 
substantial durability, some are used by tho.se who own I h(*m 
while others are u.secl by a second party, under various contractual 
arraiigc'nic'nts between ownt'r and user. In all these* cast-s thc're 
arc* grounds for restricting the apjiellalion of “capital" to one or 
I the ofhc'r memlx'r of the eomparisem, and manv' subcJasse.s or dif 
lerences in degree mav' be- rc'c ogriizcd. 

With resjieel, to the organization of production, and heiicc' for 
llie j)urpo.'-e of gc-nc'ral Iht'ory. the durabililv of sources (tlie 
fourth (list iiu I ion I is particularly im]jortant, because it largrlv 
determines the h'ligth of time* that will be re(|uired to convert an 
agc'Ut of one tvpe into one of another tvpe, suitable for a differ 
('lit mode of use, in response to a change in the demand or in 
tecbnologv. 'File speed of such transfers also depends on the* time 
reciuired to |)roduce the new form of source. Again, as already 
indicated. <»nly goods of a minimum durability can be* used bv 
parties other than Ihc'ir ovvnc'rs, or their service's be- bought and 
sold apart from the sources themselves. 

As already observed, the general and fundamental meaning of 
rc'cd capital includes all source's or objc'cts which have productive’ 
(a|»acilv, the cjualily of rendering valuable (and scarce') .service"- 
of any sort, b'eir the jiurpose of theore'lical analvsis. the esse'niial 
nuitter i.s the distine tion be'tvvee'n sue h objects, or “caitifal gooeis,' 
and “eapilal.” /.»•., jiroeluctive capacity, vie'vve'el in abstract quan¬ 
titative' tc'rms, .'is subject tei increase or de'crc'ase, hence transfer 
able' irom one use to anotlu'r through decre'a.se of one' kind anel 
iiu lease eif atieil he'r. Thus the problem is one of im asureineiU or 
c|u.iniiliiatiein of productive capaeily. This, in turn, is ;i matter 
ot valualiem. since value- is the- only eomnmn denominateir betwe-e-n 
dillrrntt e-eoiKtiiiic tonns. 'I'lie m;itket enables an individual to 
e hange his iiive--imc-nt position through changing places with an 
I'lluT. .nid the iiiTe"- guide- the’ proit-ss of re'al inve‘>tinenl and 
ir.tiisu-r of inve-stine'iu in (he economy. Where there’ is no m.irkel 
lor .111 agent, as the' c.i-e’ ot ire’e’ hninan bi'ings. or where the' priee' 
i-. itulci ermin.ile’ bei.iu.'-e' of inipc’rlect conijic’t it ion. ilje ci.ti;i which 
enter into m.irke’t iirici’ may e’liahle’ computation of a value or a 
moH’ .It curate one. a-- '.he- (.me m.iv lie. The economic imjiorl.uuc 
of i.ipiial does not dc'peiul on exchange, and still less on the’ bor¬ 
rowing ,md leneling of nmney. but on the fad that changes in 
preuludion are effected chiefly through disinvestment and rein¬ 
vestment. Only to a limited extent can ])iodudive agents be' 
moved from one use to another without being changed in form 
in this wav, though in a progressive economy jiroportional change.s 
are largely effected through directing new investment into fields 
where relaiixe expansion is called for. 

kdlc'i tioii upon the proci'ss by wbicli prociudioii in anv line is 
rxiended through investment, or contracted through disinvest¬ 
ment. will make clear (he reason for the- “(i.assing” of the (hic-e- 
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factor classification of ].roduclive agents. There is no general 
difference between any two of the three traditional classes— 
labourer^,, natural agents and capital goods—with re.spect to the 
possibility either of transler troni one use to another “as they 
stand” or of increase or decrease. We find all degrees of freedom 
of investment and disinvestment, hence replacement of any kind 
by any other, and also all degrees of substitutability of one 
physical kind for others in the production of the .same (or an 
ct]uivalcnt I consumable service. 

Capital-goods and Natural Agents. Exploration and In¬ 
vention. —Business usage hardlv makes a distinction between in- 
\estment in “natural ’ and in “arliticiar’ instruments, or materials. 
This is partly because of their exi hangoability in the market, but 
there are deeiier reasons for regarding the business view as .sound 
from the standpoint of general tlu-ory. On tlu^ historical side, all 
“natural resourci‘s” ha\(‘ at some time been discovered and “de- 
\eloped." at a cost, hence through saving and investment. More 
imfiortaiit are considerations which look to the future. Most of 
the resources al.so recpiire maintenance at a co'«t, as in thi* case of 
.igri( ultoral land, or outright r(‘i)lacenient. as in that of niiiumals, 
etc., which are subject to depletion. And both imiirovemeiits and 
increase in su{)ply are constantly being efieited through invest¬ 
ment in e.vploration and (le\elo[)ment. with tin' expectation of a 
return. Such operations are not essentiallN- different ecmiomically 
from (Ulier product ion. As long as they are carrii-d out in open 
coniiietition with other uses of the resources tanploxt'd, it is to be 
exix'Cted tliat on the axcrage the outlacs will tend to x’ield the 
same return that they would >icld in more rejielitixe or routine* 
acti\ ities; in otlu-r words, the* \alue of the n*sults will tend toward 
equality with the costs incurred. There maw indeed, be differ¬ 
ences. Natural resources niav on the* whole (‘Xieed such things as 
factory ecjuii)menl in durability and s])c-ci,alization, making the* 
commitment of iin’estnieiit in t lie former more* permanc'iit, le^^ 
resj)onsi\'e to changes. .\nd again, the uncertainix’ which affects 
e.\]ilorative activity in atiN’ particular case may jirocluce a bias 
either for or against such invc-stmeiit, dep(‘nding on tin* prevalent 
social attitude toward acKcnture and risk. Such diffcTences will 
at most be a tnatlcT of dc‘grc‘e and will var>’ enormouslx- from one* 
examiilc* or sub-type to another within both gc'iieral fields; hence 
thev hardic' ju'^tifx’ a gcaic'ral distinction. 

d’lie c‘X])lorati\e charLicter of in\casting in new natural resources 
brings to mind that im[)rovc*ment in teclinology is also a field of 
inw'stment, gi\’ing rise to a form of intangible cajiital recognized 
in business usage. Scic’iilific resc-arch and its tc-chnical application 
are carried on at a cost and with the expectation of a return in 
some form. These activiiies are also affected with a high degrt*e 
of uncertainlv; but a siiccc-ssful innocation may yic*ld a large in¬ 
come. and there must be a tendency for gains and losses to aver- 
;ige out. ieacing about the same n-lation between cield .uid cost 
as in fic*lds where* the* re-ult is pre*ciictable in the individual case. 
However, iine'stmcmt in technology jircscmts one important pe¬ 
culiarity. New knowledge, or a valuable new idea, can usually be 
copied and diflused at little cost, so that the return would soon 
fall to zero, in the absence of some artificial restriction u[)on the* 
c-xtension of its use. .Such restrictions bring the value und<>r the* 
theoretical head of monc)|)C)ly. Such monopolic-s are good or bad. 
depemding uiion whether they are limited in degre-e and duration 
to what is re.'i.'onably rec|uired as an iiuentice to commit re¬ 
sources to exiierirnentation, and for its rational direction. Anv 
monoiioly power is cleariv c.aicilal to its indicidu.d oevner, but 
whether it should be treated as a Jiart of tlie cajiital of a society 
or the cvorld depends on complex social conditions 

The Relation Between Interest and Rent. —Only historical 
accident or “psvchology” can explain the fact that “interi*st” and 
“rent” have bc*en vieeved as coming from different sources, speci¬ 
fically natural agents and cajiital goods. The difference is dearly 
one of contractual form, or even of arbitrary “point of view.” If 
one pc*rson, .A. hires from another, B. the use of any piece of 
projiertv w h.ilcvc-r, the* pavrnent will be called a rent. It is (|uife 
iiiimatc‘ri.d cchcMher ilic inopcrtc’ itself i■. hind cu' ancthing c-l.-c*. 
whether it is natural or artificial, tangible or intangible or is used 
for produc tion or consumption, House's, furniture, and even some 


I articles of clothing are regularly leased for a rental, as well as 
farms or building sites; and the same is true, of patents, though 
under certain forms of contract the payment is called a "royalty.” 
The lessee in .such an agreement always has the alternative of 
borrowing money and buying the object, and in so far as competi¬ 
tive conditions prevail, the two arrangements will he exactIv 
ef]uivalcnl for both parties. The user may borrow the monex 
from the previous owner, as regularly occurs in the case of re;il 
e.stale; and if the use is wanted for a limited time, the object can 
be sold and the loan paid off. Thus every lease could be replaced 
by a sale, and vice versa. 

The difference between a lease and a sale mediated by a loan 
lies in the incidence of changes in value, or rather the “risk” of 
such changes. If .A leases a farm from B, any increase or decrease 
in its value will accrue to B, while if the transfer is effected by a 
sale it will accrue to .A. If changes are predictable in advance, or 
if both parlies haxc* the same expectations of cliauge (and the 
same ji.sychological attitude toward risk ) tin* competitiNe terms of 
lease or sale will again make the two contracts e(|uivalent—or, a 
s.ale might be accom]);mic‘d with a contract for resale at an> future 
date. INen liighlx’ perisliable goods might be furnished under the 
form of a lc*asc‘. the borrowc-r agreeing to return artidc'- iilentical 
or ecjuivalent to those* receixed and used up. I'urther. the owner 
of any piece of properly max' arbitrarily vic'w its ichurn a^ either 
a rent on tin* iirojierty itself or interest on the inxcstmeiil in it, 
whether the return is service* to himsc'lf or a rental jiaid bx some 
other u.ser. l*’iiially, both lease and sale can be rc*plaeed bv v,till 
otlier arrangements; in fact, either transaction is equixalent to a 
parlncTsliip agreem(*nl, with a|)[)ropriale proxision lor clixiding 
the income yield—and anx* future capital gain or los^—between 
the two p.'irlic's. 'rhus. exen in an entrepreneurial ((oiiomx' rising 
nioiiey, the relation l)etwc*c*ii capital and it*- xield, 01 between rent 
and interest, has no c-ssential connection with the borrowing and 
lending of money. 

Capital-goods and Labourers.— Similar consiclc'iaiions applx 
in siib.viaiue to the labourer and his xxages as to land and rent 
'riiough, for “human” reasons, labourc-rs are not iisiiallc relerred 
to as “mc*ans of production," Ibex- are economic .die similar to 
other jirocliiclive agents. The difference is “irisi ii nl ional " and in 
;i s|;i\c (■( onomy l.ibourers of all classes would be mereix' speiie*' 
of capital goods. 'I'hi.s of course* was once* largeix the* cjm* in 
parts of the U.S.A. 'rhere usuallv are, inclec'd, imixirlanl difiei 
ences; seiilimeiU and soci.'d usage, including religion, cause human 
slaxes to be Irealc-d in a somewii.'il clillc-rent way from work am 
mals. or mac liines. Imporl.aiil economic differc'iues arise in the 
control of rejivoduction and the rearing of cliilciren. Howexer all 
these things arc* matters of detail and of degree*, and siniil.ir do- 
j tine I ion,', exist bc*lw(‘en many calegorii*s of capital gocid*-. 'Hie 
I proc urc*mc*nl of slaxc*s, through r.'iids, or purc hase* from pc'ople- 
j who Ili(*niM*lx'c*s recognize siaverx', lem commonly bec*n hardix’ 
j molt* inlluc*n((*d by s(*ntim(*nl (or law ) than other inx(*s!merit 
; operations. 

[ Kxc-n in a frc*(* .society, hum.’iii beings arc* jirotluclixe agc'nt. .and 
arc iiroducc'd at a cost, and thi*^. is obxiously true* of the ejiialilies 
which gixe llieir serxicc**- ecomnnic \,duc* Birth r.itc* , a*^ wc*ll 
as training, are inlluemed bx the* (*xpc*c tat ion of earning ]jox\(*r, 
much a*- in the* case of any inxi*slnu*nt which look^ bexond the 
inakc*r's 0W71 lit(*time. In c*.\lrc*me e.ises. as wht*n a youth borroxx.*- 
moiiex- to secure a technical c-tiuc .at ion. the* dinereiue i n-dme-d 
to a niiiiimuin. Hc»wc*xc*r. I lie acc(*|)t(*d iirimiph* of tin* samlilx 
of frec*(lom. embodic'd in mo(|(*rn law. has the import.mt cotoc*- 
cjU(*n(i* that an indixidual (aiinol be v(*r>’ effc*cli\c lx pledged to 
secure a debt, since he cannot be* sold, or “st*izt*d " to (*nfor(t* 
jiaymetit—since corporal punishment and im[)risonnie*nt for debt 
have been abolished. Ifiit on the* other hancl, the law abo giees 
debtors a properly (*xc*mption and the jirivilegc* cd bankrujitcy. 
Instead of thinking of a slave econoinx' xxe max' rc'lli i t on the 
converse method of making human beings and pro))ert x’ alike, i e., 
legal prohibition of inircha'-c* and sale* of other propertx' Since 
t'.ery sale* could be* re|>l;(c(*cl by :iii eciuix.tleiit h ,1 e or oilier ar- 
rangc-ment, even 'he modern coniplt'X organization ol production 
could be c arri(*(i on without much c li.mi'e if all jn'opc'rty were 
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“enlailod” as landed estates typically were in (he middle aRCS. At 
that time, too, the prohibition of lending at interest was regu¬ 
larly and easily evaded by recourse to other contractual forms, 
and was finally dropped because it became ineffective. In short, 
the meaning of capital and its yield is essentially unconnected 
with the general organization of the social economy. It would be 
essentially the same in a Ousoe economy; or, to be more realistic, 
one may think of an individual or business unit in our own so¬ 
ciety. which .saves and inv'csfs directly for its own use. If the role 
of capital in a situation without exchange or lending is under¬ 
stood, the explanation of the market value of .sources, and of 
their yield as an annual rate percent of their value., will present 
no ditliculty. 

Present-day Theory of Capital and Its Return. —The es¬ 
sential phenomena of capital centre, in the necessity for mainte¬ 
nance and rei>lac(‘menl of jiroduclive agents and the po.ssibility of 
disinvestment and (jf further investment in practically any form, 
old or new. Kvery economically active iierson must constantly 
apportitjn productive caiJadty under his control between use to 
> ield a larger current stream of want-satisfying services and the 
maintenance, improvement or creation of productive agents wath 
a view to a larger (low of such scrvic«>s in the future, or to still 
further investment. There is little diffenmee among physi(al 
(.lasses of resources with respect to this choice. And further, 
roughly speaking, all kinds co-operate in making every kind, in- 
(lading human beings endowed with all varieties of earning power. 
Accordingly, modern thought is abandoning the distinction be¬ 
tween primary and secondary, produced and unprodured, or re¬ 
producible and non-reproducible agents. The distinction between 
human beings and property and that between personal and real 
(iroperty are important in law and human relations, but no funda¬ 
mental economic differences torresimnd to (hem. The original 
fallacy was probaldy rooted In (he “moral prejudice.s” that only 
labour is really t)rodu( five, and tliat land is a gift of nature. 
Kealistic economic analysis must avoid anv general claHsifications 
of i)roductive agents and make (listimtions on the basis of the 
tacts that arc .^ignibrant for the problem in hand. I'or general 
analysis, it would be desir;il)le to drop abso the traditional classi- 
tication of income forms, and to sj)eak of the yield and “hire” of 
productive agents, irrespective of kind. 

Accuratelv speaking, investing or disinvesting involves a com¬ 
parison between consuming income in the immediate and the more 
remote futurf, rather than in the “present” versus the future. To 
avoid technicalities vvhith can only be dealt with liy the mathe¬ 
matics of “continuously compounded” interest, we may think of I 
an investment made and completed within an interval short 
enough to be treated as a moment of linu', and which immediately 
begins to yield a return. The vield itself inay of course be either 
con.sumed or wholly or jiarllv invested; tlie latter use corresponds 
lo the facts in a jn-ogressive economy or economic unit of any 
kind, hut the .same form of ilioite is involved in deciding between 
mainten.iiue of tlie .si, it ionary condition and ret rogre-sNion. 

bor both .simjclic itv' and realism, it is best to approach (he rale 
of return on ;iny income source by considering (hat (he possibility 
of investment and disiinc-stmemt makes any future income, how¬ 
ever distributed in time, eciuivalent lo some per])etual and uniform 
.mntial thnv. What any scuirce actually produces in any interval 
of time is its gross impvited yield for that intc'rval. reduced by 

li.'ilc'vc'r amount iiiav- be necessary lo ])rovide for maintaining 
(lie source ilseli intact, im hiding ronline m.iintc’n.mcc* and even- 
I ual replac c'nic'Ut. t hus cccm\ orting the vielcl into a perpe-tuity. (This 
allowanre must he made in idcmtifving the “rent” or “hire” of 
.inv' productive agent with the “interest” on the investment in it, 
'^irice rent contracts more commendv make maintenance and re¬ 
placement (he responsibility of the owner and include these costs 
in the rent paid; in legal language, the jiroporty i.s to be returned 
in its original condition except tor “ordinary wear and tear and 
unavoidable accident.”) The annual rate of yield is the ratio be¬ 
tween the annual value of the jx-rpetuily and the investment in 
the source. Under conditions of jH'tfect competition, or in an | 
economic sv’stcMii in the position of theoretical ec|uilil)num (sta- I 
tionarv or mov ingi. .dl sources would yield a uniform rate of re- , 


turn on their cost of production, which would be equal both to 
(heir cost of reproduction and to their market value. The essen¬ 
tial principle is that under ideal conditions—^which include perfect 
knowledge and foresight—existing resources will be so apportioned 
between the use to yield current satisfactions and the investment 
u.se, and among all forms of both, as to make this rate uniform, 
lor (he whole economy, at the highest level which can be obtained 
under existing technical and other circumstances. Under real con¬ 
ditions, this rate “tends” to be approximated at the margin of 
new investment (or disinvestment), with allowance for the uncer¬ 
tainties and errors of prediction. But existing sources will be 
valued by “capitalizing” their expected income yield (or the 
equivalent perpetuity) at the rate fixed at the margin of growth 
(or of di.sinvestrnent, in a retrograde .society). In other W'ord.s. 
their value will be the market estimation of (he minimum cost of 
producing any source which will yield (he same income in perjie- 
(uilv. 1'he expected yield of any source during its life may itself 
be affected by its durability or liy the time re(^uired to carry out 
investment in new fornus exiiectcd to yield an equal income at 
lower cost. 

The Rate of Interest. —It must be evident that if borrowing 
and lending of money occurs in a situation where opportunity for 
liroductive inve.stment is open, the rate of interest on loans W'ill 
tend to be equal lo the theoretical rate of }’ield on real inve.st¬ 
ment. An intelligent man will not make a loan at a rate lower 
than he could secure by investing his capital himself—with allow¬ 
ance for uncertainty and for trouble and expense in the two cases; 
and the borrower for productive pur]H)ses will naturally not pav' 
a higher rate than his investment is expected to yield. The lender 
in this ca.se become.s in effect the owner of the new assets in tlie 
amount required to produce the income which he receiv’es as in¬ 
terest, together with additional security. Finally, if loans arc 
made for purposes other than productive investment, i.c., for con¬ 
sumption, coiufielifion will tend lo bx the same rate on these. If 
the concepts ar<; carefully defined, loans for consumption pur¬ 
poses arc not very different from loans for jiroductive investment, 
.since they involve a lien upon as.sets—if the borrower gives se¬ 
curity, as he mu.st if the transaction is really a loan. And the case 
is not essentially changed if the transaction is a means lo disiri- 
vc'stment more rapid than the owner could eflect through under- 
niaintenance. In a progre.ssivc sotietv, particular case.s of di.sin- 
\estment, however carried out, arc best viewed as a small deduc¬ 
tion from (he net growth of cajiital in the economy as a whole. 

The Psychological Factor. —The argument of the preceding 
section setmis to make the marginal productivity of capital the 
cau.sal determinant of the rate of yield, and so of the inlere.sl 
rate. This conclusion is essentially correct, but its establishment 
<iej)ends on further argument; what has been said .shows mereh’ 
the necessity of equalil3% lea\’ing the question open as to which 
determines the other or whether both are determined liy some 
other cause. We referred earlier to the controver.sy hetwaa'ii jiro- 
ductivity theori.sts and others who have ex])lained the rate of re¬ 
turn in “p.sychological” terms, meaning an alh'ged general human 
preference of present over future .satisfactions of like kind and 
amount ( Both groups follow Boehm-Bawerk who also sug¬ 
gested a third “ground” of interest, but it cannot be explained 
brietl\\ and discu.^sion would show it to lie unimportant if not un¬ 
real I “Tinu'-prelcrenc(■” or discount of the future as an inde- 
peiuU nt explanation has Ix-en acK cuaied ci-pi'c iailv hy k’. A. Feller 
in the I'.S.A. and L. xon Mi.x s in Vienna, hissc-ni i.illy, the theory 
i.s the “ahstincnce” doctrine of W. Senior and j. S. Mill; but 
the writers of the British classical scliool never attemjited to use 
the degree or intensity of abstinence to explain the actual rate of 
yield or of interest. The neo-classical economists (following Mar¬ 
shall) usually combine productivity and time-preference in an 
eclectic or equilibrium theory, using the one to yield a demand 
curve and the other a supply curve. The most elaborate and 
careful development of this view is found in the work of Irving 
Fisher. 

1 'he i.s.sue in interest Iheoiy is iiarallcl to that Involved in tin- 
controxcTsy between “cost of jiroduction” and “ulilit)’” theories 
of general price determination, which was also set in motion bs 
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the Austrians and other writers of the subjective-value school. 
It wa.'^ finalK’ recognized that neither marginal cost nor marginal 
utility directly determines price. At equilibrium, any two prices 
must be in the same ratio as both of the other pairs of magni¬ 
tudes, because the economic behaviour of producers and consum¬ 
ers will make all three latios equal. The process of adjustment 
must be considered in two steps. Inrst, every consumer buys 
products, at prices which he finds given, in such proportions as 
to equalize the marginal satisfaction secured from equal incre¬ 
ments of expenditure; and market conquaition sets the prices that 
will “clear the market" of the existing or momentarily forth- 
uiming supplies. Second, entrepreneurs and owners of ijroductive 
.agents adjust i)roduction, at given prices oi both products and 
])i-oductive servites, so as to equalize costs and selling prices, and 
competition fixes the prices of productive .serviies at the levels 
which will clear the market of the existing or forthcoming sup¬ 
plies of these. Equalization in both fields—prices proportional to 
utilities and equal to costs—defines the condition of general 
eiiLiilihrium, remembering that the priies of productive services 
are at the same time the incomes of consumers, one factor in the 
effective demand for products. In a still longer \iew account 
must he taken of changes in llu- suppl\' of [)roducti\c‘ agents and 
in technolog>- and consumers' tastes, in a theorv of hi'-torierd eco¬ 
nomic change or progress ( .Marshall',s "stHular changes"). 

Whether we shall say that either relative marginal utility or 
refitive marginal cost predominates o\er the other in the determi¬ 
nation of any jirice must depend on the redatixe amounts of 
change undergone by the two ratios in estabh^hing the equality. 
As Alar.diall in particular pointed out, the general rule is that pro¬ 
ductive adjustments are conqiaraticcly slower than those of con¬ 
sumers, but finallv niiuh more* extensi^T. In the short run. de¬ 
mand is elastic and suiijily apiiroximately fixed, hence utility i.s 
the determining factor; but in the long run, or "normal price'’ 
view, the situation is largel)’ reversed. To the extent that all re¬ 
sources are ulliniately transferable between u.ses, the invc-.-tm<nt 
in them lieing recovemble, costs will be "constant" ( refiti\c- to 
output) in the long run. or supply perfectly elastic. Cost will 
iheri determine price, in the .sense that equilibrium jirice will be 
equal to cost, which i.s not affected by changes in the shape or 
position of the demand curve. I'o the extent that any rc'sources 
are permanentl\' immobile, because s[)eci.ilized and durable. long- 
run marginal cost will increase with output, and tfie "eclectic" 
theorx’ of mutual determination or ecjuilibrium between dc-mand 
and sup[)ly (utility and cost j will he applicable. During the pc riod 
of adjustment following afiy imjjorlani change, when supjily is 
out of line with demand, the iiroductive re.sourc:es which are rela- 
liv'el>’ immobile will tend to ccimmand a jiremium above* interest 
on their cost in the expanding industry, atid a price below' the 
theoretical value in that which is contracting. fThese pa>inents 
are called "(|uasi-rents" by Marshall,) 'I'o the extent that the hire 
[laid hy producers themselves lags, the difference will appear as a 
"profit" (or loss) to the enterprisers concerned. (If there are 
permanent and unproducible specialized rc-sources. without pro¬ 
ducible substitutes. the> will coinniancl a hire which is one-sicledh' 
dej)endent on the jiricc of the [carticular product, since it js not 
.iffected by the competition of alternative uses; (his case fits the 
classical theory of rent.) (Sec Ec'ono.mics; I^rofit; Rent; 
Weat.th and I.nc'ome, Distkiiu'tio.n of.) 

The percentage rate of return on capital is a matter of the price 
of sources of future income, relative to their fperiietual) annual 
yield (the reciprocal of the rale* itself). The general ])rinciples of 
price fixing apply in this case, hut the factual conditions are radi¬ 
cally different from those affecting particular consumiition .serv¬ 
ices or short-lived and freely reproducible goods. As pointed out 
earlier, there is little or no permanent specialization of produc¬ 
tive agents between the consumption and the investment u.se, so 
that the alternative-cost curve for capital goods in terms of sacri¬ 
ficed consuminion is practically horizontal— i.r., constant cost— 
allowing time for adju.stment to changes. But in spile of this 
fact, the total situation is the opposite of constant cost; it is one 
of fixed supply. The fic'ld of investment includes not merely all 
salable wealth, but the productive caipacily of human beings and 


in any society at any moment it is the total accumulation made 
through all past time. Further, under "normal" conditions ( apart 
from disastrous war or depression) the stock of capital must be 
exjaected to go on increasing through new saving and investment. 
It follows that the price theory applicable to the case corresponds 
to that of short-run or market price in an isolated market where 
there is a given stock to be di.sposed of, and not that of equi¬ 
librium price, for a consumption good. Typical consumption goods 
arc in fact consumed about as fast as they arc produced; and the 
price in which producers and socielx- are most interested is not 
(hat which haiquMis to prevail at the moment (when production 
may be out of line with denumd ); it is that which would make 
the rate of production equal to the rate of consumption and so 
can be expected to prevail on the average over a substantial period 
of lime. In the case of capital, the normal ca.se is a growing total 
stock; but this is so large that (he net produc tion in a short period 
of time will not make an appreciable differc'me in the demand 
price. ("Historical" changes will be considered i)rc'.sc*ntly.) 

It i.s true that a sudden and unexpected eh:mgc* in saving 
"might" temporarily be so mueh in excess (or so much short, as 
the* case may be*) of what the construction inciLi,*'t rie.s arc* prc'parcci 
I to absorb as to cause a considerable fall or risL- in the demand 
! irrice while construction plans art* ))t*ing thanged. But in prac- 
; tiee, the important short-run changes are of the opposite sort: 

I high rates of saving go with high interest rates, and et)nvt!r.st*lv. 
' The important short-run changes are conneeted with the liusiness 
cycle, and this problt*m must be considt*rc'd separ.itely. 

I'hus the general theory of the x’ieki of eaiiilal, to which the 
. rate* of interest lends to conform, must conclude that (he norm.il 
I price* cd' cajiilal goods is fixed b>' the demand for an c'xisting sup- 
! |)ly. The deniarid-pricc' will be the* cost of a new investment of 
! ec|ual x’ic'Id. Sav(*rs find a certain r.ile of rt'lurn obi.iinable fixed 
In the* marginal productivitv of new inxeslment in the economv, 
and thev s.ive enough of (bc'ir ineornc* to make* I heir “margii’.d 
time preference’’ equal to this rate. This rate will iidt be .qipre- 
ciahlv atfc*c'l(*d by ordinary ch.-inges in the amount saved jier unit 
of time. This equilibrium rate will, however, rc-spniid "pern),i- 
neiitly” to changes on the .side of demand, such as result from .'in 
important technological advance opening iqi a large lU'W held to 
investment. 

Changes Over Long “Historical” Periods.— 1 lie er|uilibrium 
just de.st ribed clearly is not. like the normal price of a rc'pro- 
ducihlc* good, a position of jierm.'iiic'iit stability, iic*tmed with teler 
ence to given conditions of demand and suppiv'. In f.ic t "station- 
arv eondilions'’ of .saving and of inv(*stmenl arc* hmicallv' im¬ 
possible*. Tin* facts of historv and of human ))syc hologv show th,il 
cajiital tcTul.s to go on accumulating irKlc‘finiti*ly, if gc'iieral soend 
conditions arc stable. We can "imagine" a .stationarv cn rc'tro 
grc'SMvc* society, but it is idle* to build theory on the* assumption 
that either the .supply of capital or investment opporiumtv lend' 
to In'come and to remain stationarv. Arcurnulation obviow I' 
chang(*s (he suppiv of capital, and this must ch.iiigc* the c ondi 
lions which dc*terrTiine both the' r.ite of saving and the dc*m,ind 
price*, the* real rate of rc'turn. 

With rc’.spec t to the dern.ind jirice for the use of c,'ipil;d if ail 
otlier things were to remain equal—particularly it jirogressive 
accuniukiticm could occur without causing any advarn e in tec h 
nologv—it would undciuhtediy te'iid graduallv to Iovv(*r the* r;ite ot 
return This is because while* investment rn.iy inerea'c* (he suppiv 
j of most kinds of productive sc*rvifes. and those* of anv large gen 
I c*ral c 1 ,'iss, there are factor'-: in the* invc*stm(*nt situali-ni, given bv 
i nature* and economically unalterable, which prevent ioiii)ilc'iel\ 

' frc*e and uniform growth in all fields. ('onsc‘c|Uc in 1 >. in< rc a.^ing 
total investment is douhtlc-ss sul)jc*ct to "diminishing returns,' .is 
a result of the incrc*asing proportion of ec(ui[)nieiit of tvin"^ in 
which inv’e.stmcnt is more rc'adily expansible, to other,' wliere it 
is less .so. But the decline; in the; rate would be slow, in hi torieal 
tenns. 

On the supply side, at the same time, the growth of total in¬ 
come through further accumulation must m.'ike s.iving (;mier. It 
i.s impossible to sav’ on gericT.il grounds what would be the net 
effect of all the inevitable ronsequenc(*s of s.ixine upon (he rate 
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of ;ii cumulation, or the rate of return. The notion of stationary 
(‘(juilihrium with a zero rate of return i^ a di^j’Utrd point anion^ 
theorists. It rests on the questionable assurnpticjn that accumula¬ 
tion could proceed without opening up new demand by occasion¬ 
ing invention and discovery, and in any case is reasonably sup- 
I>osable only as a vague limit at the end of an indefinitely long 
course of development. During this jjroce.ss any prediction of 
given conditions tends to become fanciful. The reasonable pre¬ 
diction i.s that over long periods changes lending to rai.se the rate 
of return will more or less predominate during some intervals, 
and changes of the opposite kind iji other intervals. This has bc-eii 
true in the* past, as far as we have tolerably reliable statistical 
records, frank \V. Taussig fittingly characterized the long-run 
trend of the interest rate as a race between accumulation and 
invention. 

Irrational or “Institutional” Factors. —The behaviour both 
of savers and of entrepreneur investors is much influenced by 
soc ial-]).sy( hologic al ccr “institutional” factors, and by whim and 
caprice, which resist anaivsis in terms of rational comparison be¬ 
tween presc-nt and future enjoyment. X'ic'uing socic-ly a.s a going 

.and an on-going—entity, the niainlenaiuc and accumulation of 

capital must depend on motive's which look hevond the life of the 
indix iclual. Kcc-n within the individual life, analysis which cannot 
be gix’en here in dc'tail makes it seriously doubtful whether the 
l>’I)ical person in such a civilization as ours systematically prefers 
ITc'M'nt to future enjcninents of like kind and amount, /./*., would 
do so in the absence of opportunity to invest. Further, the atti¬ 
tude toward activity, adventure atid risk .seems to be a more im- 
[H)rtant intluence on saving than the comparison between enjoy¬ 
ment at different dates. If net saving is ever to cease and the 
supt)ly of capital and the rate of rc'turn to become approximately 
stationary, it will doubtIc'ss occur through a balancing of risk and 
various “costs’’ against the expeetc-d rc'turn; and risk may ojierate 
on the' wliolc' a.s a stimulus or iiucntice to action ratiu'r than a 
deterrent or subjective cost. I'Ac'ti if men on the avc'rage were to 
save all that tht'\' could sa\'e, without an “impossible'' reduction 
of their standard of li\ing, and if otlu'r things wi'ie to remain 
c't)ual, the conseciuence would l>e only a more or less rapid decline 
in the rate through diminishing rc'turn. The course of change 
would depend on jHitc'nlial investment opportunilic's, which, like 
social psychology, are a matter of projihc'c v rather than iircdictive 
knowledge. 

Analysis of cajiilal in terms of economically rational behaviour 
and theorc'tic al e(|uilibrium st'ems unrealistic, and its explanatory 
and predictive value are ratlu'r limited. In the making of invc'.st- 
menls, including the lending and borrowing of money—“represc'iil- 
ing” liciuid capital—the con.sec^uences of ignorance, error, psyc ho- 
logical and institutiotial factors, and innumc'ralile “prc'judices’’ ap¬ 
pear in the enormous variation among actual rates of return. The 
book yield’’ of a real iinestnient ma>' be ain'thing from total loss 
almo.st immediately for worst', since the result may be a “dead 
Morse”) to an increase at an “astronomical” annual j>ercentage 
rate'. One may think, for example, of such speculative* venture's as 
prospecting for gold and inventing. Loans may also be made 
withetut interest, for accommodation (with var>ing prospc'Ct of 
loss) or at a rate as high a.s as'r, or more per wet'k. I’lult'r special 
conditions, short-term go\ernment obligations have bei'n sold for 
more than their face value at maturity ; and a sul)^lanlial amount 
of saving is rt'gulaiK’ done at a cost, in various wa>s. 

Computation of Capital "Values. —As aliLuily ohscrvi.l, when- 
the market lor an>- capital good i.s highly impertect, or there i.s im 
market at all (a.s in the case of free human heing.-.), the same data 
may l)e found, or estimated, and used to determine a value, or one 
sui)posedly more? accurate than that of the market, a.s the case mav 
he. There are cleaih tw’o approaches to the prol)lem, wdiirh w'ould 
\ ield the same result under “theoretical conditions,” and are more 
or ie.ss ijosc'ly related in reality. 'I'lu' true presi'iit value of any future 
income is found hy discounting the c:alculated expectation as a per- 
IH'tuity at the “correct ” future rate of return. Allowance must be 
mack' for any fore.sieahle change in this rate itself, as well as in the 
value or purchasing power of money. All capitalization is inherently 
a matter of forecasting, not to .sac prophecy, rather than of calculation 
from current or past objective' data. The other approach is historical, 
in terms of cost of production and depreciation. The second is 
familiar in business and accounting pracfic'c, vic'lding .a “book value” 


of a-sit-'. Dejereciaticjn is U'U.ill> computed by some more or less 
arbitrary rule, in order to give the value definite meaning. Where there 
is enough divergent e between this result and the current n'plac'cmeiit 
cost of a physically similar or an “equivalent” item and the latter 
can be definitely ascertained, the statecl book value may be modified 
accordingly in either direction. But it is more usual in corporate 
statements to add an explanatory note covering this and other source.s 
of error than it is to depart from cslablishccl rules. In the extreme 
ca.se, w'here some unforeseen change or miscalculation makes an a.s.set 
ceriainly and permanently worthless, it is likely to be written off. I'hc' 
needs of accounting call primarily for objective definiteness and con- 
servatLsrii—and in iact the rules aftecting detirecialion and other re- 
.serves are largely defined by the inconie-ta.x administration. (.Sec alsu 
DI.I'KLC I.MIOX.) 

Comjiutation of a capital value for a human being is mucli 
affected by the vaguenc'.ss of all the factor^—juospeclive life and 
earnings, historical cost, depreciation, and co^L ol replacemcnl with 
allowance for risk. ProducLiun of human beings and their U''eUil 
cjualities is governed hy a eompUx mixture ol economic and non- 
ecemornic considerations. Wbth respect to free individuals, no clear 
or workable distinction can be made between maintenance cost and 
consumjjtion as an ultimate end. 'I’he distinction is valid theoieticallv , 
and was stre.s.sed by the classical writers, notably J. S. Mill, but 
modern usage geiierallv treat.'- all the consumption of a labourer a^ 
an end. I'his difficulty is perhaps the stronge.^t ohjeetive reason lot 
ignoring the capital a.spect of labourers and cla'-silving them apart 
liom (other) caiiital goods. 

Cyclical and Monetary Phenomena. —The most imporiani 
concrete causes of error in antii ipal ion, and hence of divergenee he 
twc'en e.viiected and realized rates of return on rial investment and 
on obligations ('-eeurities, notes, etc.) centre in the business or trade 
cycle. 'J'he great deprc'ssion of the tcjjos focused the attention oi 
economists on these phenomena and iiruduced a new literature on 
the theory of cafiital and interest, under the leadership of J. M. 
(later laud) Keynes. A .school ol thought has arisen which proposes 
to reverse the previous attitude toward money. Cleneral eeonomii 
theory had been based on the assumption that money is “neutral,” 
/.(•., (hat its purchasing power is cillier unvarving or changes uni- 
formlv in all uses, so that money has no efli'ct on relative prices 
The central idea was formulated in J. B. Say's “law of maikels” (loi clr> 
dclwuc Itnw) which axerts that llie demand for any good or .service 
is llie suiiply ol other things offe red in e\c hange. The intention w as 
to counleiact the ohier “mereantili.sl” conlusion between riionev 
and wealth, and partiiulaiiy to .show that lliere cann(.)t he a “general 
glut” as (oniinonlc believed hv the public. ('J'he Ke> lies |)osition 
r{'hal)ililales inu< h ol llu' mcTcantilist point of view.) 'I he neglect 
ol monetary .ind c\ ele iheorv in Ihe main economic tradition (in¬ 
cluding Marshall) was, indeed, graciuallc hi irig eorreclcd 1 )\ a separate' 
literature beginning in the- later tcjlh centurv . Much oi’ this work 
was of questional>le merit, hut the: subject also rc'c:c'ived increasing 
attention hy consc'rvalive writers, especially in tlie pofHilar college 
textbooks. 

The new doctrine (his followers often go far l)i'yonci Keynes him¬ 
self) itivolvc'S a revolution in general economic theory as well as 
that ol interest and nionev’. Jt treats mone v as :in independent entil> 
in all siipplv and demand rc'lations, regarding the- value ol mone\ 
Itself as determined hy the disposition to hold idle cash (“liquidilN 
pielereme"i rather lliait hv its use' to purchase other things. Pro- 
ec-eding trom the premise tlial cash could always he used for invest 
nu'iit in some lorrn, nolaldv for the i)urcliase of “seem ilies," the 
tiu'orv makes the interest rate a pavment for jjarling w ith mom 
instead ol holding it. 'I'he issue raised is the relation I)elueen the 
two general grounds of the dc'siral)ilil\ of mone\, its juuehasing 
jiovver over goods and services, and “hoarding”—more espteiallv the 
niotiv'cs for holding wiallh, or assets, in the form of ilioney rather 
than real things which vield an income in some form, or securities or 
other claims 1(» monee in the future'. The theoretical problem mav 
he vievcc'd as that of delining the conditions under which certain 
assumptions are legitimate. The firsl is that changes in Ihe value of 
monev, a-sunied to leflect ehani’es in the disicosiiit)n to hoard, are 
immediately e\j)ress,-(l through hoarding or ciishoarding. Second, the 
{crice-- of products are assumed to respond (tall or rise) while those 
that make U{) co-ls (j>ai lieularlv' wages) do not. Hence (third) the 
result is a change in i)iolii m.irgins. lollowcd bv contraction or ex¬ 
pansion of jiroduetion (and em])lo\ inent i, spec ilic allv the production 
of goods foi inventor', and moie durable forms of capital. 'I'he 
issues and the fails are too complex for discussion in the present 
tonneelion. {Sre Moni v.) 

Opponents will admit that “liquidity preference” is the main cause 
of the extremely high short-run interest rate (the hank rale) at the- 
moment of a crisis and the abnormally low rates of deep depression 
And it is not questioned that monetary expansion and coni raft ion- 
whether in consequence of govi'inmental policy or the aetivitios of 
banks or the public—may bring about a substantial deviation, for 
a considerable period, in the apparent market loan rate and in 
general prices, or in the prices of securities or particular classes of 
goods, in contrast with others or with wages or other services, depend- 
I ing on the nature of the primary change. If any condition creates 
1 .tn anticipation of a rise or fall of general prices, unifonnlv for .ill 
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eoods and services, loan contracts over long periods (and the price 
ol outstanding long-term securities) will naturally involve an allow¬ 
ance Jor the expected dillerence between the purchasing power of the 
money to be received in the luture and that parted with in making 
tlie loan or purchase. This is a purely nominal matter, reflecting a 
change in the unit ol measurement and not a difference in the real 
rate ol yield of the loan. What is really most important is the 
effect of prospective price changes (general or in particular tields) 
on the disposition to make real investment, creating productive 
cciuiptnenl. Rising prices must stimulate, and falling prices inhibit, 
investment; this is entirely apart from loan rales on money or eveti 
the occurrence of money lending in the society in question. As be¬ 
tween boom and depression, loan rales seem to vary inversely with 
liquidity preference, not directly as the theory requires, and the 
price level for goods also varies with interest rates instead of inversely. 
It is also to be noted that where the classical equilibrium theory calls 
lor opposite changes in investment and consumption, cyclical varia¬ 
tions “swamp ’ this tendency , and the statistics show a positive 
correlation, though the production of capital goods fluctuates far more 
violently. In fact there is heavy net disinvestrmnt in a severe de- 
))iession such as that of the early ly.sOS in the W.^^.A. 

Money and Capital. — The question whetlier money should be 
tnated as capital is one of the most difficult aspects of the general 
jiroblem. It also involves the meaning and role of money, and the 
lorees which determine its value. Money i,"; clearly capital to the 
]iuli\'idu;il owiu-r, though its value t<i him, on any theory (except 
Ih;- psychoh)gy of the miser) dejands on its future purchasing power. 
It- value may lieai nearly any relation to that of llie money material 
(or metallic “reserve”), its cost of jiroduetion or its utility in non- 
immetary' uses. In the ease ol a nutallic currem\, with free an«l 
imlimiled coinage, these values are equal; but the bulk ot a nation’s 
medium of exihangc, or ('ven all ot it, may consist of paper or 
hank credit of little cost or inlrin-ic worth. Money is alst> capital 
Irom the standpoint of tlie exchange eeonomv as a whole, in the 
'-ense Ihtit it is one of the vital m trurm'iitalitii'’ of organized eco¬ 
nomic lifi—virtually a necessity, Put the ;imoimt of monev, or of 
wealth in that loi m, (hat is “i ( (juii ed," depends on the conventionally 
i--t.d)lishcd timing of pax inents, as well as the price level and the 
xoliime of eionomic jiclivity. Hence the amount of money which 
sh aild be ineliided in an estimate ot the aggregate wealth of a 
-oiu'ly is a question which admits of no definite answer. 

The Ethics of Interest-taking.- -The .scUntilic treatment of 
cipiial and its return (earlier referred to as prolil, now usually 
as interest) has been much inffuented—and confused—by ethical eon- 
tioxersy over the “justice" of the receipt ot interest by individuals. 
'Ihe early clas.sieal economics naturally rai.scd the qm:stion of the 
right of the capitalist and landlord to their shares in the pri>cluct, 
which gave rise to the doctrines of socialism and (later) of “.single¬ 
tax.” 

As to interest on loans, the argument given above .shows that 
ethical condemnation resl^, for the most part on fallacy. The loan at 
interest could always be rejilc.ced by an equivalent agreement ol vari¬ 
ous other forms; its practical signifa anee is a certain redistribution of 
risk, and the conditions of risk assumpticjii are the only ethical prob¬ 
lem which is properly involved—a serious one, to be sure. A gen¬ 
eral condemnation of interest would be valid only if extcndcal to 
require the re|)hu;ement ol all sales by gilts. This may well be the 
intention in the one place in the New' Testamenl (Lukl ():34-q!;) 
vcliere interest-taking seems to be explicitly condemned. The prohibi¬ 
tion probably apiilied only between the religious brethren, as in the 
Old Testamenl; and rent and ecjuivalent partn-rship arrangements 
might also have been condemned it these practice-.-, had been familiar 
—but not too familiar!—to the early Christian and nudiaeval writers. 
Any custom which is thoroughly eslab]i.-,hed, hoary with age, and 
accepted a.s an integral part of the established system of .social order 
is unlikely to be questioned by religious moralists. What is con¬ 
demned is a threatened innovation, and partic ulaPfv one which seems 
to replace an ethic of personal and functional-status relationshiTis 
with “impersonally rational” norm.^. 

The argument also show's that the sharp distinction, common to 
popular and reformist thinking, between the ethical claims of prop¬ 
erly and personal services involves a similar fallacy. The possession 
of productive capacity in external things and in internal abilities stands 
in much the same jiosition, jiarticularly with respi-et to inheritance 
versus effort, foresiglil and initiative, which seem to he the basis 
of ethical rights in distribution, according to modern conceptions. 
Beyond these* formal rights lies the moral duty of the strong (or 
fortunate) to relieve accidental distress and to as.sist the weak (or un¬ 
fortunate) through private charily or political action. In such a 
country as Britain, or the U.S.A., personal capacity makes up from 
three-fifths to three-fourths of all individual earning power. The 
facts of institutional inheritance, which give individuals vastly differ¬ 
ent initial advantages in “capacity”—both for production and for 
appreciation—imi>ose serious limitations on the social-ethical prin¬ 
ciple of freedom of contract, which modern thought has accepted 
rather uncritically. The ovcr-em[)hasis may be more or less o.xplained 
by reaction against the traditionalism and authoritarianism of the 
preceding historical epochs. The issue affects all tvpes of economic 
rights and claims but the borrower-lender relationship is a “mechani¬ 
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cal detail” of minor importance. (See Inheritanci:: Economic As¬ 
pects; L/Xws Relating to Real Property and CoNVEv,\NciNc; Sociai,- 
ISM, Single Tax.) 

BiiiLioGKAPUY.—E. von Boehm-Bawerk, Capital and Interest, is the 
standard history ot modern theory, to date (ly^s) (German A 
zins-rheorten, 1884, Irans. by Wm. Smart, i8yo, 41!] German ed. great¬ 
ly expanded, lysi). Earlier (mediaeval) ideas are treated by Sir Wm. 
J. Ashley, LngusU Economic Histuiy and Tlieory (ihy,;) and by Geo. 
O’Brien, Medieval Economic Teaching. Surveys w ill he lound in works 
on the history of economic thought; .see article on Kconomics. 

Representative modern treatments are. Huehm-Hawt 1 k, Pi^sitive 
Theory oj Capital (Ger. 1S.S4, trans.. Smart, iSi)i); .Mired Mar- 
.shall, Trineiples oj Eeonomies (8th erl. i<).’o) ; G. ('.issi ll, ! he ITa- 
ture and Necessity oj Interest (lyoy) and Theory oj Si>< ial Juonomy 
(trans., S. L. Barron, iy3'J,); F. W. Taussig, I'rinetjiles oj Eeonomies 
(lyii, 4th ed. ly.iy) ; A Landry, L'inlerit dii eupital (u;o.;); J. B, 
Clark, Ehe Distribution vj Weullh (i8yy—t-mphasizes the distinction 
between capital and capital goods) ; Irving Eislu-r, The Nature oj Capi¬ 
tal and Income (lyoO), The Rate oj Interest (lyo^) and The. Theory 
oj Interest (1930); Jos. Schumpeter, The Theory oj Economic De¬ 
velopment (Ger. lyii, trans., R.. Opie, 1934—empliasizes role ol inven¬ 
tion and technical progress in making capital proihictive) . II. J. 
Davenport, The Economics oj Enterprise (1913—emiiliasizes acquisi¬ 
tive versus productive significance of capital and inlUience of money 
and bank ojierations on the interest rate, a forerunner of K. Wukseil 
and Keynes); K. T. Ely and others. Outlines oj Juonomics (3rd and 
4th ecks , 191O, i9-’3, contain treatment by A Voung) ; F. .\. 
Fetter, Erineifiles oj Economics (1904 and later—develops the “time- 
value” theory). In Sweden, K. Wieksell, (irld'..ii!\ und Culerpreisc 
(i8()8, trans., K. F. C-uhn, 19^2 as Interest and Prices) and Teitures 
on Political Eionomy (Swedish, 1901 and u^oO, trans., E. Cffassen, 
1934) deveIo|Md Boehm-Baw'crk’.s theory of roundabout production 
and abso the role of money and credit. 

N lew' recent titlo.s, indirating different positions are; 11. G. Moul¬ 
ton, The Eormution oj Capital (1935); J. M, (l,.or(l) Kex nes. The 
(ienrral Theory oj Employment, Interest and Money (ujff)) ; F. 11. 
knight, “The Quantity of Ca])i(al and the Kate ol Jnti-re.ff,” Jour, 
oj Pol. Eton. vol. 44, pp. 43.^-h3, (>12-.]: (1936), and “Diminishing 
Returns from Investment,” Ibid., vol. 52, pj). jff 4=; (ic;.)4l; 1-. A. 
Haxck, The Pure Theory oj Capital (1941 ) ; K. K Boulding, Eeonomic 
Analysis (1941). On the measurement of wealth and iruoine, and 
(.luantitative data, see article, Incomi;. Economk Di.ijmijon. 

(F. H. K ) 

CAPITALISM. A sorit-ty is called caiiitalist if it entrusts its 
ccoiioniic jiroccss to the guidance of flu; jirivale businessmau. 
This may he said to imply, first, jirivate ownership of non[)er.‘-onal 
mean.s of production, such as land, mines, industri;il jilant and 
er|uipment ; and, second, production for jirivatc aKoiint, i.e., pro- 
ducliori by private initiative for jirivate profit. But, third, the in¬ 
stitution of liank credit is so essential to tlu- fuiutioiiing of tlie 
capitalist system that, though not strictly implied in the defini¬ 
tion, it should he added to the two other criteria. Common ])ar- 
lance ai>i)li('s the adjective “capitalist” to almost all the phe¬ 
nomena of modern society, jiarticularlx- when enxis.iged with 
reference to the soiialisl alternatixe. This article first jiresents an 
outline of historical develojiments (sedioiis 14 ) ; th(*n a summary 
of (he eionomic.s and the sociology of ca{ntalism (.sei lions 5 ami 
()); followed liy a brief survey of some of the jnincipal topiis 
usually discussed in connection with catiitalisrn (sedions 7 and 
8); and by comments on the prohli-m of (lie future* of the cajii- 
talist (»rder (section q). 

I. Early Capitalism. — Mo.st of the fi-atures th.'it d<-iine thc 
capitalist order may be found in the ancient world, and {larticu- 
larly in its Craeco-Roman sector. There were f.utories jiroduc- 
ing for mark(‘ts; there wt*re b.-mker;.; and merchants that traded 
internationally. The upheavals and devastations that accom]);ini(‘(l 
the fall of the western Roman empire never destroxed this caiii- 
talist trade and manufacture entirely. The warrior socid\ and 
warrior cix’ilization that rose from those ruins (feu(iali--m ) grcallx’ 
differed, of course, from the businessman society and businessman 
civilization of the lyth century. But tlie former al-o (ont.iined 
elements of, and partly sulisisted on, economii ;id ivitic*- tliat dif¬ 
fered from tho.se of capitalist times only in lediniqiie am! im¬ 
portance. Surveying the course of economic historx , we find no 
sharp break anj'wherc, but only slow’ and continuous transforma¬ 
tion. Need for protection largely accounts for (he growth of forti¬ 
fied towns and for the concentration in them of industrial produc¬ 
tion and trade. The craft guild.s—corporations of the arts and 
trades—that had no facilities for trade at a distance found their 
complement in the early trading companies— also primarily the 
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products of the need for protection—and both developed to- 
c'clher. The individual of supernormal energy who was irked by 
the stri( t n^;ul.iiions of the t raff guilds moved out of the towns 
(ontrolh-d l)y them, and either set up a worksboj) in his home 
wlu're, with the ah^islance of apprentices and journeymen he was 
able to prodiiie with more frer-dom and on a somewhat larger 
stale, or confined himself to furnishing raw materials to such 
'■fiiaslers ’ and sjaa iali/ed in the conimertial aiul Imantial task 
( domest i( indiist r\ ). 

Interioial and mlernal ional trade was, however, by far the most 
important line (jf early (apitalisl endca\()ur. It was often asso- 
(ialtal with the Iniriness f)f prox'iding for tlu‘ financial needs of 
spiritual and temporal primes—(he tarliesf form of internalitjiial 
linatut.— and with the ev])loitat ion of llie privileges or “conces- 
>.ions'’—ex( liisive rights to mine, to fradtv or to produce—that 
were sometimes granted in return. I''ighting its way through the 
resisting framework of feudal society, this process of eeonomir 
( hang(; slowly e\(jK'ed greater freed(*m of property and lending 
and also the institutions of ty|)i(alls’ capitalist hue, such as (lie 
joint-stock (ompanv, the* salahle share*, the h.uik and the* bank de¬ 
posit, the neeuii.ihle paper the stock ext h.mge. All these inslitu- 
(icins and practice-., including specul.iLion, wa-re well de\elo|)c‘d, at 
least in a numhe-r of husim-ss cc-nlic^s. In- the middle of the ihih 
century, but none? of thc-in were Ihc-ri c-ntirelN’ nc-w. Morc^ovc.-r, the 
putilic mind then rc-acti-d to the phc*nomena of capitalism in much 
the ^aine wax' as it doc*s in our time, it cric-d out against usury, 
speculation, commenial and indiistrial monopolies, cornering ol 
commoclities and other abuses, and the armiments used were, both 
in their c omniou-seiise couieni and in their one-sidedness. m-illier 
mill h wor-ic- nor rnm h hc-tler Ih.m are the popular arguments of 
the joth cinlur\-. (lovernnu-nls reacted in sympalliv. 'rhc*\' dealt 
with the practical prohleins that presented themselves b>- means 
ctf regulations, the- tc-chnical and .idminislrative shortcominirs of 
wliicli nui^l not be allowed to oblitc-ratc* a tundamc-nt.d .similarity 
ol intention with lho*>e of more recent times. 'I'liis applies al.-o to 
the extensile- i.ibour legislation of that ejiocli such as the Eliza- 
h(-lhan .Slalulc-ol Apprenl it es and I'oor Law (ii.v.) wliic li. on the 
one- liancl, c outiiiuc-d an old tradition and, on the- oihc-r hand, em¬ 
bodied ideas so "moclern'’ as index w.igc-s and arbitration. 

Some c'c orioinisls, among whom it must sul'I'ice to mc-ntiou Max 
Weber iqv ), ha\c' fc-lt the need of c-xplainmg the ri>e of ea))!- 
talism b>- means of a sfic-cial (hc-or>-. Hut the ptohlem such theo¬ 
ries have bc-(-n I rained to solve* is wholly imaginary and owc'S its 
existence- to the- habit of painting unrealistic pictures of a purely 
ft-ud.il and a piiicrlv c.ipit.ilisi scuielv, which then raises the (fues- 
lion what it w.cs that (iirned the- tradition-bound indiiidual of the 
one into the- alc-rt profit huntc-r of the other. According U» Wc-hc-r, 
it was the- rc-ligious rt-\'olulion that, changing lniinanii>’’s altiluclc- 
toward life prodiicc-cl a nc-w spirit c cmgenial to c apitalisl activity. 
We cannot go into the fiistorical oh jec I ions that. nia\- be rai.sc-d 
against this ilu-or>'. It is move important that the rc-acler should 
rc-ali/,e lh.it there is no iirohlc-m. Nothing but proper attention to 
tin- di-lails of the social and c-conomii structure of the middle ages 
and of the- ecoimmii liislory from tire Stli to the ifUli ec-ntury i." 
m'c(->sarv in oicler to undc-rs|and that Iranslormalion. l-'ar Irom 
hc-ing .^lal icinarv or t radii ion-boimd or hostile- to eccinoniic ;u ti\ ily. 
the- inc'cliaeN'al world oflerecl plc-nty of opporl unit \- for nulinu-n- 
t.ir>- enlrc-pit-nc'urial x c iiture. Suc c c*ss and tailun- t.night lln ir 
Ic-ssons. And t-.ich lesson iirodiuecl an iiurc-nu-nl of capitali-.i 
practice and cai'ii.ilist ;spiii( alike. 7 'hus, mc*rel> by functieming, 
the world of rharli-m.igiu- dc-\ c'lojticl into the world of Luther and 
Calx in. of tlie ('higi:- (.-icc- ( iiu.i -.\Lii \,\i ) and Luggers {q.v.), of 
Lliarles \ and l-,li.:.ihetb. It still rc-mains nece.s^ary. of course, 
to t.ike into account all the particular events and circumstances 
that accelerated, rc-tardecl and shaped the pivicess 

Mereantilist Capitalism.—Of particular interest are lliose 
c-\ents and citeunistaiuc-> whicli .are extranemus to the logic of the 
capitalist process and mu^t, from tlie standpoint of the latter, be 
c cinsidc-red as aecidentvil. Sue h an accident was, for Instance, the 
inHow of Amc-rican silver and gold that superimpoM-d silvt*r and 
gold intlation on pre-c^xisling inn.Uionary tendencies and acceler¬ 
ated capitalist developments in one \c-ry obx ious way and retarded 


I them in another Je.ss obvious way. Much more iinimrtant, how- 
; ever, was (he circumstance, purely fortuitous though it was, that 
these cajiitalisl dexelopmc-nls inipingt-cl upcm a social .structure of 
extraordinary vitality whose* ruling stratum, (In* feudal aristocracx' 
headed by the families of sovereign positions, was able to harness 
the new' wealth into (he .service of its own inlerc'\sfs, traditions and 
political goals. This .symhio.sis of tw'o different social worlds was 
the dominant factor in Europc-an lu.story from (he i6th fo tlic- 
end of the iStli cc-ntijrv and an important factor c-ven during tlu- 
' if;lh. In particular, it accounts lor ilu- well-known economic 
! policie.s of I lie so-called age of mercantilism t.sc/’ MF:R(ANTiLr: 

I .^YST^;M ) which, rmigfily speaking, lasfc-d until the end of (he 
I i8lh ct'ulmy 

We behold the struggle of the rising national stalt-s. Tliey all 

■ foslerc*d donic*^lie industry and sui)})orted it in its eonque.st of 
forc-ign markc-ts; thc.'v mostly—though not, so gc-nc-rallx' as his 
Itc-eii often asserted—sided with c-mploxc-rs against the wnrkmc-n; 
those of (lu-in that were in :i ['osition to do so c-inbarked U[ion 
careers of rival colonial c-ntenprise and vied wiih one anoihc-r in 
Irving to S(?cure the biggest possible share- in the slave- Ir.adc-; and 

: .ill tin’s was geared to the one itixcttal piiriiose of asserting aiul ex- 
I ii.'inding national power bv inilitarv force, 'riiere Irail.s were in- 
! (!c-c-il blurred and niitfgeitc-d by many o!lu-r issuc-s. !)u( on ihc- wholc- 
I the- picture max' be- summed iij) in tlie ):iit.ise “doing bu^inc^■^^ 

; sword in hand.” The* (ini-.liing touch is supplied py our impression 
though it is not uniformly borne oui hv sm li fragments of .statis¬ 
tical information as we ]»cts.-c'S'., that, xxhilc- tlie vxc-alih of the- liusi- 
nes.s (lass fairl\- rapidly inc rc-a'-ed, :it least in western Ifuroiic-, 
exln-mc- poverty was wide-spread among the masses, 

'I'liis fiallern li-nds itself to the interjiretatinii that lias in f;ict 
been put upon it, viz., that the ri.-ang bii.-iness class or, to u.sc- thc- 
j Marxist (c-rm, Ilu- aciing on lire s[nir of it,s economic 

iiilcrc-sl, was the- [iropellin.g force- behind iia-r. am ilist policy and, 
in particular, mc-tcantilisi aggressix’ene--'.. I’.iit the- jircsc-mc-, in a 
position of supremacy, of a tionhcnirgci.is .-iraluni .sugecsls an¬ 
other intciiiretalion; the wars were oficii, and the- iiicidc-nl la.xa- 
(ion w.-is alwaxs. contrarx' to the hoiirgcoi-ic's inlerc--! ; the mci- 
cantilisl stale rc-giilated industry ;in<l (r.idc- xvith a heax'X' liand; 
(he rule of a growing hinc-aiic racx' was not (.ongeiiial tcj the busi 
tiessman'.- mind. The I'ourgc-oi'-ie indec-cl ac.c[)t(-(l that slii)rema( xn 
It no doubt endc-ax'oiirc-d to use to the full the (irolil possibilities 
olfered by nu-rc ant ilist policy and itself .-icajinrcd in doing so some¬ 
thing of the prevailing spirit of aggression. Lul its role* is perhaps 
more truly dc-scrihed as that of a servant tliari as tli.at of a master. 
The importance of this ciuc-siion of inlerprc-tation i.s edavious; it 
makes .all the (lifferc-nci* in our X’ic-w c-f the capiialisl [iroic-ss 
whether xve attribute o!'sc-r\c-d lendc-iu ic-s lo-w.ircl c-conomic 
nationalism and political aggre-ssion to ii.s xa-rx' nature or to a dis- 
I on ion of tliis nature bx- exiiai-capitalist factors. 'I'he historx- of 
the subsc-(iiJt-nl epoch when the- business class n*all\- c-njoxc-ci as¬ 
cendancy snpjiorls ilu- l.itler xic-w. 

3. Intact Capitalism. — .Ac c c-lc-ralt-d c hange in tc-clmology and 
organization th.il revolui ionized tirst .'igricuit Lire* and tlu-11 industry 
(.s-cc 'I'liK iMirsiRi-xi. Ki Vi)i ri!o\; !a-l (jiiartc-r of (he i8lh, first 
quarter of (he icuh C(*nliiricsi i.roduied ;i : ignii'n ;mtlv dific-n-rit 
sen i.il paltcMi w lio h m,iy lie (i-rmei] Ima.t ( apil.di.sm and Jirc- 
j xailcd .sub>! ant i.illx- ficnvi the Xapoiccnic w.ii- In t lu* end of the 
j lotii i«*nturx'. '1 he f.iauli.ir Ic-alures ol it- poh:ii;d c omplf-nu-nl , 
j liherahTm, xxc'fc* l.ii- -c / l.iire ((/.v.i, in ] ■,. rt icol.'r free trade- (7 v.), 

] and “sound nioiu > ” c me.udng inirc.-aric led void c maa-iu >•), or at 
1 lca>l 1 c-ndc-m ies tow.ird ilic'-e goaU; a pac ilic. though far from 
pacilist, atiilildc- leopard torcign ,n;ili(>ns and, (hougli xviili manv 
relapses, toxxard eoloiiics; unjirc-ceck-ntc-cl respect for ju-rsonal free¬ 
dom not only in e'dimmic hut in all niat(-‘rs: imrc-a.sing “democ¬ 
ratization.” meaning exten.sion of (he .sutTia-:e and the secret bal¬ 
lot. I-'or a time, (he state and its hurcaurracy xx re in full retre-at 

■ Hut nothing is more cliaracleristic of (he spirit of that age than 
i its fiscal policy of xvhich William E. (dadstoru (q.v.) xvas llu- 

mo.^t reiwesentatixe as xxell as the most brilliant c-XjioneiU. The 
i principle of lc*axing indix iciuals to themselves and of trusting their 
I free interaction to produce soeiallx- desirable results cannot be 
I better cxjiresscd than it xvas by the three rules xvhich sum ig) that 




CAPITALISM 


803 


policy; that public expenditure should be limited to ihe minimum 
required for the essential services (“retrenchment”); that budgets 
should not only balance but display a suri)lus to be applied to the 
reduction of the national debt; and that taxation should serve no 
other purpose than that of raising the necessary revenue, and 
exert as little effect as possible on the distribution of income and 
on the channels of trade, from which it followed that it must be 
light. The iiuome lax was an essential part of this program; but 
it was not less essential that it should be so low as to constitute a 
minor item in the taxpayer's total expenditure. We cannot enter 
into the question whether tlu‘ soiial legislation of the period— 
protection to women and children, hours acts, factor^’ acts, social 
insurance, the reiognition of trade unions and of (itllective bar¬ 
gaining. (‘Ic.—was in ai cord with these iiolicies or spelled deviation 
from them. We merely note that it was not absent. 

This system, though well-definiMl and logiiallv coherent, must 
of course he uiidersioocl as a system of lendi'iuies only. The 
heritage of the pa.sl and other obstructions prevented the full 
realization of its jiriiu ij.'les except in relativelv few cases, of 
which English free* trade is llu' most important instance. The 
adverse judgment passed upon 1hc“>e juinciples by consi‘r\-aiive 
atid socialist critiis .alike must be coiisidered in llu- light of this 
tail and. let us add at orue, in tin- light of the further lacl lh.it 
the economic hislor>’ ol that epoi li, owing to it- breviic". is 
undul}’ loadt-d with records of its i hildiiood (lisease.s, tiio.q of 
which were rapidlv iKi-sing wiihm its .-.’ptin. Sut li tis lhe\- were, 
howevi-r, both (endeiuirs and rrah atl ions bear llu- urmii.si;ik;iblc‘ 
stamp of till- husiiiessniaii's intt'i'e-ts tuicl stdl more of the Inisi- 
nessniaii'.s t}'pe of mitid. liloreoeer. it v.a ' not oiilv policy, but I he- 
litiilosophv of national and indic idual life, the m lu-nit- of culturtd 
values, th.it bore (h.it s!am(n ltsm;i(< rndistiv. utilil.irianism (c/.v. >. 
its naive conlicleme in ’uaigiess ot ;t ( erlain iv'iie. its arlu.d ;i( liiev-e- 
inenls in tlu- In Ids of l>uie tind tipplied science, the teinp(-r of it- 
.artisti( creations, ma v all be 1 1 a( ed to 1 lu- spirit of r.ii ionaiism 1 h.at 
emaiitites Iroin the btisiriessinaii 's othce. for inu-h of (he lime 
tuul in mtiiiy countries the 1 lourueuisic- di<l not rule iioliiiiallv 
but even nonetipilalisl rulers e:p(.iised its interests and ;i(lopU‘(l 
its views, d'liev' wen- what they laid not been before, its .lecius. 


period of iwedominanily dt-pre.ssive character interspersed with 
spells of prosperity, the longest and most intense of which oc¬ 
curred in the United States, i9J3-2q. In order to exclude at 
least those di.slurhances tliat were dircctl>' due to actual warfare, 
this period should be dated ntin-qn So far there \\a'.y except the 
ahsolutr values of statistical figures, nothing tiew or unprece¬ 
dented in the seciuence of events. ()u the whole, the behaviour 
of industrial output, price levels, inlc-resl rates, profits, mom-tary 
and real wage rales, income and emplovment rei)ealt-d the jiat- 
tern made familiar by previous exiK-rieiice. and luculiar features 
are aniplv accounted for by war elfects. It i-. important to note 
that, contrary to a widespread impression, this also applies to 
the world crisis, like every crl-is, it was, of course, an 

historical individual, but its general fc-;ilures did ni»t differ sub¬ 
stantially fr(»m tlio.se cjf tlu- comparable inslam es, i.S:(>-3o and 
iS 73-7 s'. 

Neverlheles-, it is imcleniable th.il this epoch wilnessfd a (om- 
plete reversal of the jiublic tiUitucie toward capitalism and of 
almost all the Ic-nUeiuies of tlie liberal epoc h, 'llu- Icesl method 
of showing this is to visualize the exiuclal ioiis that an obsc-rve-r 
might h.ivc- formed in i.Sjo and to eonliast them with what actu¬ 
ally happenc-d. He might have- expei U-cl sieadc lungic-. s toward 
universal frc-c- Ir.ide; more- and more jie.'icetul foic-igii relations: 
rc-(iueiion of armaments; decreasing tax bmden-; icmov,!! of 
.such obstacles (o ire-e c-ntc-rpri.-'C as still remained; inic‘rii;!iinn,ills 
uiirc-slric.tc‘(l gold curre-m ic-s; gr.idual dc-velopnienl of sc‘cunl\ and 
I ollu-r labour Ic-gislation within the increasing mean- i)io\ide-c) b> 
j growing wi-allh. Insic-ad, we tind revival of jirolc l 1 ioni-m from 
I tlu? lirst; growing ant.igc.uiisin between nations; expandon ol 
I armaments; rising public c-xpeiiditure and la.xes; inirea-ing regu 
laiioii (»f eionccmic ;c(.lj\ity; inc ri-asing strain in the .- sslcm ol 
] intern;nioiial gold monometallism that e\c-tilua!h’ vc '-uhed in ii ■ 
j .ibandonmeiit in favour of .sirictlx’ man,aged n.nion.d lUiieinie- 
seairils .ind <»l'iri labour legisl.i t ion--, that chcl iiideed dex lop 
I ai cording to e xpectation until iptq, but i!i-()l.ayed a in \s s;)iri 
j and a(c|ciued a new sigiiilu am c- in (ieiinanx (hinia.' die lo-'s 
j and ill i he l iiilc-d .‘states during the 'n.’.o, \gaiii ell in ina\ b 
; linkc'cl wilh corrc-spoiiding changes in social -tiaataie phiioo 


More delinitely lhan in any oihc-r lii--.i oric .d ease Ihc-sc- dex c l- 
o))menl,s can lu- explainc-d by ])uia,ly economit ean.-es. It was the 
success of ctipilalisl enlei'iirisc! tliat raisc-d llu- l)ourgec)isie to its 
posilion ol temporary ascendaru xn Ecommiic succt-ss ]irocUuc-(l 
political power, political power piccducc-d ludicic-s congc-nial to 
the eaiutalisl process, and the hti'er in turn n-sponcic-c.l to ilu-sc 
potieies l.)> furlhc-r sm (.c.-ss. 'I'Iiiks 1 lie langli.-h boutgeoisie obtained 
tree trade-, and free- trade- in turn was a major factor in a .-pell 
of uii])re< c-dc-iiled economic expaii.-ion. 'The- same ex;i;nplc- serx-c-s 
to show that the bourgeoisie was not the onlx’ or exi-n the- prin- 
cijial beiic-lK i.irx' of 1 hc.-.sc- devc h.pinents. d'hc- mm h-cic-rided "Ire-e 
breakfast table," more accuratelx. tlu- unlaxecl exchange of in¬ 
dustrial ijrctducis for the raw materials and foodstuffs of iic-x\l\- 
opened countries, im-ant more- for Ldiour than did many spc-i- 
taxular relorins of lalc-r lime,. And labour xxas fjuili- aware of 
the fact; though many imlixidnals and minority groiijis chal¬ 
lenged the eapilalisl sy.-tc'm. liie huge inajoritx- of the- manual 
workers of all countries axccj'ied it. ami was content to irn- 
icrcn-e ils position within it. l liioncrhcml the |)c-riocl. l-’or the 


opened countries, im-ant more- for Liliour than did many spc-c- 
tacular relorins of lalc-r lime,. And labour xxas cjuili- axvare of 
the fact; though many imlixidnals and minority groiijis chal¬ 
lenged the eapilalisl sxx-tem. liie huge inajoritx- of the manual 
workers of all countries acccj'ied it. ami was coni c-nt to irn- 
icrcn-e ils position within it. l liioncrluml the |)c-riocl. l-’or the 
rest, it was the age of sii-am and steel, of another induslrial and 
agrarian revolution that, following ujion the })rc-xechiig one, once 
more transfcjrmi,-cl the- c-Lonomie xxorld am) subsided into a jxeriod 
of readju-tim-nl, iMj.s-'J?. that is, nii.-lc-adiiigly, known as 1 lu- 
Ureal Ibc-ijression. J'here is a note of adniiralicm for the jic r- 
formamt- c»f the system even in Karl M.ux s and J-ric-dritli l-.ngel-' 
(QL].v. )Com7n2i}u.st Manijt.siu. luuiking back, however, w<‘sliounl 
be less inijircssed by the .'letual ]urf(jrm<iiu.c: of that ejuji h than 
b}' the performamt- it rendered )jo.s.sible for the lulure. 

4 . The Modern Phase (1898 and Later). —Upon the (Ireat 
Depression fol)ox\-ed a period of intense pro.sperily. interspersed 
wilh short depre s.sions, that wa.s associated with the new elec¬ 
trical, chemical, autoniotixe and rubber industries. It laslc-d until 
aliout if^iz and. imleecl amounted to xet another industrial revo¬ 
lution, I.ike- (lu (VC) preceding one-, this period issued iiilc* a 


i -phic -. ol liie, silic-nu-s ol \aluc-s. 'idle- lumlimcnlai 
however, is inucli more- complex and dilin ult than 
j teali/c-cl. .iml eiimiol, iu- attempted lierc- In.ae.eh ve 
iiotixe two im|iottanl dcutrim-s concerning the i ha 
conic- u|tcin, or is suppcc,-ed lo haxe come upon, l 
jifcuess itself, the- doc trine of the inaliirilN’ uf i.ipiia 
doc I rim- of imperi;tli,sm. 

I 'I'lu- 111-I, which max' also be catied the- clculiim- 
inveslim-nt opporlunity. is not inlemled to exiilain 1 
j .iml politic.il p.cttc-rn of imulern capilaliu socielv 
: It limn-n iisell lo the pro]lo-ii ioie ; ( 1 i that the c ijii 
j ha- rc-ai hc-cl maturity iii the sc.'m,c' ol haxmg sub- 
i haU'lc-cl its ])ossilhhl ies of groxxlli, jiarl imlai lv ;i' 
for new inxe.stineTil.s on a large- scale-, bolb lor 
reasoiis and hc-cause of flu- dc-xreasing rate of imn 
l.ilioii; (J) that the whole- scheme- of capiedisi mh 
larlv its saving habits, being geared to the t.o,k of c x 
opport unit ic-s, the jjermam-iit dej.ires.sion of anaenii 
from 1 lu-ir gradual di.-apiK-ancnec-; {3' ih.iL in tin- .n, 
ity or -'lagnation, the capitalist proc(--s can be kep 
by imc-s'aiit injections of purchasing power by im ai 
meiit cic licit spending. This thc-orv. mainlx framed k 
i llu- uiisatisfaclor}- conditions that prexaih-cl in the t 
I (ami in i rance) during the ip.’^os, j- un-.u])purli d 
prim to i(;^j. Its wide- appeal is liowexcr, uiidi 1 l 
public and llic- t-conmnic jindession are ecjuallx ..jct 
iinpre.s'^ed by the n-al or sutijuised ju-i uhatiiie, u 
problc-ms and troubie.s th.'in by any analogies xm'i 
hall a century ago. 

Tlic second doctrine is the orthodoT sotiab ! tin ot 
to xxliicli “imjcerialisin” is the last phase cif caiu: ;i 
■ bec-n develoiu-d. on a M;irxisi lia.si-. bx' U li,nir; K 
, \’, 1. U. Lenin. L. I>, 'I'rotskx 1 , Slc rnbri,' 

Compc-lition among caiiiialist firms (c ml- p. ( li.'i 
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them (‘xcept a small number of concerns; these find them¬ 

selves unable to use the productive cajiacity they hava* built up 
owiriK to the falling, or inadequate!)' increasing', purchasing iiowcr 
of the masses; they are therefore driven to invading foreign 
markets and to excluding foreign jiroducts frtim their own mar¬ 
kets; this stale oi things prodmes aggressive colonial and foreign 
policies and “imfierialist” wars, which the proletariat then turns 
into the (ivil war of socialist revolution. This dottrine, even if 
stripped of its most obviously ideological elements, is open to 
serious objections. 'I'hree points, hov\ever, must be recorded in 
its favour; first, it does atfem])l wliat no othi-r theory has at- 
tem[iled, viz., to subject the whole of the economic, political and 
(ultural pattern of the epoch that fiegan in 1898 to conijirehen- 
sive analysis by means of a clear-cut analytic schema; second, 
on the surface at least it is strikingly verified by some of the 
outstanding features of this jiallern and some of the greatest 
events of this epoch; third, whatever may be wrong with its 
facts and inler|jretations, it certainl)' starts from a fact that is 
be)’ond challenge, the tendemy lc*\varc| industrial combination 
(,scc CoMfUNATio.N IN' I.NDosrKY) aucl the c-mergence of largesl- 
siale concerns, 'riiough both cartels ((/.v.) and trusts (g.v.) 
anic'dale the eiioch, the role of what is popularly callc-cl big 
businc'ss has so much increased in its course as to constitute 
one of its outstanding caonomic c haractc-nstics. 

5. The Economics of Capitalism.—It must be borne in mind 
that capitalism (aijnol. an)' more than an)' other form of organiza¬ 
tion, be jiidgc'cl l)v economic results aloiicc Account must also be 
taken of lhc“ social and cultural achievements for which the capi¬ 
talist process providcal lioth the; means and the psyc Imlogic al prc‘- 
recpiisiles. Moreover, as has been iioinleci out. :m\' final appraisal 
really iiuolves appraising an altitude toward life, a schc-mc- of 
life’s values, in short, a civilization. It is this fact which jircalucles 
agreement e\'en among those who agree about the economic facts 
and their interinc-lal ion. 

Not even the purel)- economic results of the capitalist jerocess, 
how'c'vc'r, aie capable of exact measurement, still less of mcaisurc*- 
ment by a single figure, d'he nearest aiiproac hes to such a figure, 
the various indices of total, agrarian and industrial output that 
are available for I lie hsiding countries, over varying periods aucl 
in varying clc'grees of perfection, lend to understate actual per¬ 
formance hv giving loo little wc-ight to new industries, taking in¬ 
sufficient or even no account of inijiroving cjualily. nnei are inacle- 
ciuate also for other reasons. However, the- often-rc'pealed esti¬ 
mate of a 8^,' average ;iiinual rate of increase of total output, 

1850-1c) 10, niav serve to give at least a vague idea. I^or the output 
of the U.S. nidunjiu fnritii^ imUisIries alone, a caredul investigation 
(.sve f’ahricani, Output oj Manuiat tunu^ Industry, National Hu- 
reau of I'aonornic Keseanli, ip.}Oi yielclecl, for 1 Sc^ii-i 0,^7, in 
spile of the world crisis and its ariermalh, an increase of ’jh'f 
in the annii.il average) which, after various corrections, 
corresiioncls rough!)' to a per capitii increase of loof, in all lin- 
ishecl jirocessecl goods procluccd by factories. Wliile appraisal of 
such ligiiies is not a simple m.itter, it is safe to assert that a rejie- 
tition of this pertorni.iiue would eliminate anylhing that could 
reasonahlv lie called posert)', eec/c if no part of cupitntist imonu s 
'dur«\ hy ninins oj tuxntion, divert, d to purposes dirrctly hetu-lit- 
iny labour. 'I'his (C)inln>ion presupposes, of course, that the rela¬ 
tive share of labour in national incomes remains constant. Hnt so 
far back as our sl;itislical inforimition carries us, this relative 
share, tliough lliutuating with lyehe.il phases, has in fact, 1011- 
trar)' toMarxisi iirediction, disjilaved remarkable stabililv. On 
the absolute .h.ire and the courve of real vv.iges, see \VAc;rs. 

bevv obsc-rvers are in fac t iiuliiu-d to find fault with c.ipit.ilism 
eoMsiclcnecl as an engine of production. Criticism usuallv jiroceeds 
either from moral or cultural disapproval of certain feature.s of 
the' capitalist system below, section 7), or from llie short- 
run vicissitudes with vvhiOi long-run intprovement i.s interspersc'd 
{see below, section 8). At the moment, however, we are con¬ 
cerned with the ]irohlem of liovv far I he* economic achievemc'nls 
of the capitalist epoch should he' nttrlbutc'd to the capitalist 
tem. For instance, it is often argued that observed devc-lopmcmts 
were the fruits, not of capitali-.l enterprise hut of llie technological 


progress. It is true that the historical increase in output of com¬ 
modities and .services is not only or even primarily due to the in- 
crea.se of capital or of the working population, still lt*ss to in¬ 
creased skill or effort of the individual operative, but principally 
to improvements in technology and organization. But these are 
not independent of the capitalist .systcan that, on the contrary, 
tends to call them forth by concentrating human energy upon eco¬ 
nomic tasks, by creating the rational attitude favourable to tech¬ 
nological development, and by setting high prizes upon success in 
this field. For the rest, owing to the impossibility of experimen¬ 
tal variation of conditions, we must look to economic theory in 
order to derive such answer as we can to the question whether ob¬ 
served results may reasonably be asc ribed to the capitalist system. 

The lirst thing to be noticed about the capitalist process is its 
evolutionary character. .Stationary socialism would still be so¬ 
cialism, but stationary capitalism is impossible, is, in fact, a con¬ 
tradiction in terms. For the central figure on the- capitalist st:ige, 
the entrepreneur (q.v.), is concerned not with the administration 
of existing industrial plant and equipment but with the inec‘ss;int 
creation of new plant and eciui[)ment, embodying new tec hnologies 
that revolutionize existing industrial structures. This is the source 
of hisjirolits (see I’iccn-n i. so far as Ihev exceed intiTot on owned 
caj)ital and the* rernuheralion of routine management and sales¬ 
manship, as well as the t)'pieal soun e of private caihlalisl for¬ 
tunes. 'File other soiirees. ownership of aiiprecialing natural re¬ 
sources. espc'cially urban land, speculation financial pir;iev. and 
saving from current income are of but sccondarv' irniiortanee. 
The financing of (his activity is the essential function cU' bank 
credit, which removes from the path of the industrial innovator 
the requirement of ownership ol caiiilal. All the typical phe¬ 
nomena of cajiitalism. all its achicweinenls, problems and \ ic'issi- 
fudes, including the trade, cycle (q.v.), clc‘ri\c‘ from this jiroccss. 
.Nc'vctI heless t nidit ional theory is primaril) a theory of the cur¬ 
rent management of resouiNc's. Tlie points most relevant to our 
subject mav he .summed up as follows; 

If in all markets ctf products and services sc-llers ;md l)U)'ers be 
so mimc'rous that none of them is able* to inlluc'nee inice jiercejili- 
1)1 v l)v his own inclividu.il action (hv])()thesis of ])erfc‘Ct competi¬ 
tion. f.SV'c CoMiTTi iioN JN IjNUrsrKY i ) then it can he- [iroved ih.it 
there will be a letulency toward a dcMc'rininc'd state of the eco¬ 
nomic org.'inism, the so-called eciuilibrium st.'ile, in which; ( 1 ) all 
firms will expand their production to the* point al which the cur¬ 
rent price just covc'rs the cost of {iroducing an additional incre- 
inc'tit of product; (.2) all rc'sources including labour are fullv can- 
ployed; and { O a competitive rate' of intc'rc'St and a competitive 
rale of earnings of management being ccmnic'd as costs, all jirotUs 
above costs vanish. 'Flu'sc.* [)rc)pc)sitions do not esi.ihlish, as many 
i()th-century economists believed, tliat competitive capitalism 
(ends to produce ide.d rc'siilts. But they do serve* to clispel ce rtain 
gross c'rrors, such as that an economic iirocc's^ which is not con- 
sciousl)' planned li\' a cc'iitral agency must nc-icss.-uilv he chaotic; 
or that action guidc-cl liy the profit motive must. I'ecause of this 
fact alone, he Ic'ss eftic lent in stuisfving consumers' wants than 
would he ;iclion by an ageiu v gihdc'd bv their interest alone'. The 
fact that a perfectlv eoinicc'l it ive capitalist sx'.steni would Ic'iui, in 
tlie sc'iisc' dc'liuc-d liv jnopoMi ion (i l, to maximize' total output, to- 
getlicT with certain corollaries ccinc c rninL' (list riliiition, lias induced 
the he>l theorist^ among inodc'rn socialists not only to drop the 
, .Marxist objection'' but also to !r;ime their own i)i;in for the' so¬ 
cialist loiin ot socic'tv upon lliis model and to l)a.>e their criticism 
of capiudisin. so far as it is not dirc-cic'd against the effects of 
private' llirifi (,ve»' lic''ovv, sc'ction 8), upon the' dc'viations of capi- 
tali-q pr.iitice from perfect competition. It i.s indeed obvious that 
none of those three propositions applies to monopoly (q.v.) car 
even to monopolistic competition, i.e., to cases where firms are in 
a po.sition to fix their price.s at will within a cortain range instead 
of being constrained to accept a current market jirice. In these 
cases which are. of course, much more frequent than are cases of 
perfect competition, outputs are not maximized, excess capacity 
(.see below, section 8) and surplus profits appear even in equi¬ 
librium. and existing industrial positions arc exploited and jero- 
(ected by quasi-monoi)olislic practices. 
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Criticism on these scores derives support from the public’s im¬ 
pulsive aversion to anythiiif^ to which the label monopoly can be 
albxed and has, mainly for this reason, met with considerable 
political success. But it has no general validity, as distinguished 
from validity in individual instances. The proposition that mo¬ 
nopolists will sell smaller quantities of product at higher prices 
than will firms in conditions of perfect competition is true only 
under the proviso that other things—cost striKtures in particular 
—be strictly equal, and therefore has hut little practiial impor¬ 
tance. Almost without exception, largest-siah* toncerns do alter 
the cost structure of their industry, by introducing new methods 
of production and in other wac’s that are l)e\a)n(l the reach of 
numerous competing coiuerns of medium size. Therefore it does 
not follow that their outputs are actually smaller and their ])rices 
actually higher than would be the outputs and jmices with the 
methods within the reach of perfectly competitive ])nsiuess. In 
fact, the behaviour of indices of manufacturing output in llu‘ c'ra 
of mergers and big comerns lends sonu* support to the oi)posite 
\ie\v. Also it is clear lliat the potentialities of mass ’production 
can l)e fully realized otdy li>' comerns that are beyond the size 
(ompatihle with iicrfect competition. TinallN'. the wages juid in 
the largest concern.s are. more (*fl(‘n than not, higher than the 
wages i)aid elsewhere fc'r comixarabli work. 

6. The Class Structure of Capitalist Society.—The classes 
of traditional economic tlu'orw sui h as landowners, cai)italist.s, 
workmen, are functional categories, not living and acting scniologi- 
cal entities. Classes in the latter sen.M*. and the corresponding 
conce[)ts of class consciousness, class action, class war, were intro¬ 
duced by Karl Marx, C'hoosing owiiersliip of means of produc¬ 
tion for sole criterion, he.' recognized two ilas.ses only, capitalists i 
and j)rolefarians. But this scIk'hic', though it st'rvc'd his ])urix)se | 
and though it had the furllu'r advantage' of linking up with the I 
popular distinction hetwec'n h.'ivc's ;jnd havc'-nols, rich and ])Oor. . 
is ru'Xt to value.'Ic-ss for [jurpo.ses of au;d\'si> On the' one hand, j 
even if we disregard the pre.'-c'nce of noneapitalist strata --the 
■'symbiosis” ernpliasized ahoxe—and conlme oursc'K'cs to tht' 
classc's created by the ca]ktalist {)rocc'ss, it still spells disfortitU) 
and not simi)litication to rc'clucc' them tn two. In order to iindc'r- 
stand the economics and jiolitics ot the* capitalist epocli, it is 
essential to sc-e Ihc' co-operative and anlagoni.uic interactions of, 1 
at least, the classes associated with tlic control of large', nu-dinm 
and small business; tlu' farmers wlio differ so signifuantly from 
the other business chesses tliat there is no point in including them 
with one of tlu'se; the rrntifv class (’'capiialists” in a narrower 
l)ut more useful sc'ii.a*); fhc' jirofessional class; 1 iu* clerical ("white 
collar”) class; the skilled workers; tlu- unskilled workc'rs. On the 
other hand, it is equall>' essential to realize' that these classes, and 
still more such classes as rich and iioor. by virtue' of their very 
nature, do not admit of clearly cic'linc'd border Um’s, hut shade 
off into eac h oilier across broad border zafic.s. 

Class distinctions are per]i;i[)s iiic'vilable in any social group of 
,iiiv size and cnmi)li'xit>'. Thc'V have' alrc-adc' develojicd in soviet 
Russia. I'hex’ inoduce, and are in turn lint I reused by, wliat is 
usuallv referreci to as "connexion.'’ But in ca])italisl society they 
are further buttressed liy the presence or ab.st-nce of inherited 
wealth and therefore present, to the casual ohsc-rver, a mi.sleading 
impression of stability; because' there are alwa>s industrialists, 
hankc'rs, farmers, labourers, etc., and because the corresponding 
economic and social positions are as a rule passc-d on from father 
to son. we are apt to tliiuk of these classes as il they consisted 
of a self-perfjcfuating set of families and as if rise into a "higher” 
class, and fall from it into a "lower,” were c-xcejitlonal occur¬ 
rences. This ojiinion, though implied in widely accepted social 
ideologies, is the exact opjcosite of the (ruth. It is one of the* 
outstanding characteristics of tlie social structure of capitalism 
that its ‘higher” strata incessantly lose members to, and in¬ 
cessantly recruit themselves from, it'^ "lower” strata and that 
this incessant rise and fall in general jiroceeds relatively (quickly: 
the slogan "thrt'e generations from ovc r.alls to oceral!-” expre-se . 
a great deal of truth. 

While this is rarely denied explicitly, no .agreement .sec'ms pos¬ 
sible on another (]ucstion that i> not less important lor our gen¬ 


eral picture of capitalism, ^'iz.. whether the kind of business suc¬ 
cess that spells ascent in capitalist society is causally related to 
the presence of personal qualities that the observer believes to be 
socially desirable or undesirable or, to put it differently, whether 
social ascent and descent through success or failure in business 
spells positive or negative social selection. Partisans of the capi¬ 
talist system almo.st invariably attribute success in business, in 
the broad average, to superior moral stamina and ability, oppo¬ 
nents not less regularly to either ‘'luck” or ab.sence of moral in¬ 
hibitions. .Although industrial and famil\' history, as well ns other 
sources, afford sulTicicnt material for arriving at an answer, tlu' 
question has not received from serious scholars all the attention 
it deserves. In the special case—whicli is not unimi>ortnnt quan¬ 
titatively—where ascent through successful enterpri.se starts from 
a w'orking class environment, it is safe to assert that supernormal 
will power and intelligence constitute the most im[)()rtant of all 
ascertainable causal faitors. Other cases, while frequently sug¬ 
gesting a .similar inference, present greater dilTunhies of inter- 
prc'tation. Tnrealistit ideas about tlie size and nature ot what is 
commonly called tlie ‘‘leisure clas.s” an* another obstacle to arriv- 
! ing at a lilelike picture of ca])it;ilist soeii'ty as it re.dl\' is. 

I 7. Exploitation and Inequality.—As wi' haw seen ahmt 
j (set tion 5), to evaluate capitalism is to evaluate a c i\ ili/at ion jn 
I all its aspects. 'Fhe coniplexity of such a task is, howe\(‘r, not 
the onl>- reason why agreement is not to he exjieiled, .Another i.^ 

; (hat moral and cultural J/uii^tnrats j)r("Ui)]^ose nior.d and cultin.d 
standards that are niatters (if indi\’idnal i>referenie aiul hexond 
I the raiigm of sOentilic proof or disproof. All that lan lie done 
about them from a scientific stand|)()int is ( i ) to <’siablish the 
truth or falsity of suih slaiements of fait as m;i>' enter into those 
judgments, and (:■) to jioint out the economic and luliiiral con- 
sequeiKcs to be exjieited from giving effect to them. Tlie two 
topiis of this section illustrate tliis truth. 

In itself, the st.'ilenient (hat capitalism involvi's exploit,nion 
of man b.v man coru’ex's nothing ('.xiejit ethical disapiirox :d, Kei- 
ogni/ing this, Marx tried to gi\'e it more ilelniili' (onteiit li\ 
means of In's theory of I'xploil at ion: starting from the inoposi 
lions that economic vahu's of commodities tend to be proportion,il 
to the number of hours of labour that t'liler into their jirodiution 
(labour-theorx’ of value, derived from l)a\'id Ricardo \ (}.v | ) and 
ifiat in tapilalist soiiet x' labour is a conimodit \'. he wi-nt on to 
I ;irgue that thi' workmen will ret five wages equal to the \':diie ot 
I tli'ir l.dMiur, which is jiroiioilion.d to tlie number of hours ol 
j labour that enter into tlie pioduelion of their labour tone (or ol 
I llu' commodities and service's reijuiri'd in order to re.ir, train 
feed, ilolhc'. bouse' . . . the workmen ) and, further, that the jimd- 
uct of their work will similarly sell at its value, which is pro¬ 
portional to flu' numbc'r of hours (lie workmen ari' const 1 .lined lo 
work. Since W'orkmen can work more houis than it (aki to ]iro 
(luce tlieir labour force, there i.. a positive' difference between the 
value ot products and the value' of the labour force, lln‘ .'-ni'iilijs 
value, wliic h goes to the cajiiialist emiilover. d'his is what con 
slitiiles cxiiloitation. 'I'he argument is oix'n to fatal ohjection- 
and is no longer upheld by any eionomiMs except the .Miiro-ls ot 
strictest observance. The otlicT attempt at giving nie.ining lo the 
term has been made liy a grouji of Knglish theorists. \V!i(Te;is 
Marx's theory also applic.'s to the* case of jx'rfect com) lei it 1011. 
there is, according to these' theorists, no c'xjiloitat ion in (hi- c.i-e, 
and W’hcrea.s Marx's theory a|i[jlies onlv' tcj labour, anv t.ulor ot 
production may suffer exfiloitation. 'I’his will liajiiien whenever 
owing to deviations of practice from the com|)et il ivc' model, I lie 
.'■hare of a factor falls short of what it would receive if peitcil 
eompetition prevailt'ci. It should be observed I hat, even it it were 
possible to agree on what constitutes exiiloitaticui, thi'^ would not 
nc'c e.-s.'itilv determine the judgment to be pronouiic ec|. I'or e.x- 
[iloitation, even if admitted, might still be the nie.ius 01 iirovid- 
ing for economic or cultur.'il needs that we Juay not be jui jiared 
to sacrihee. 

The general iiroblem of social ine(|uaii(y cannot be considered 
ii- tlii- article. We must coniine ourselves to a 'ingle tvpe of in- 
(‘fluality. (he inecjuality of income (for illustraii\e ligures. .so' 
Wf.ai.'I'H AM) To oMi.. I )isTKn;r'i TON ori. In c.ipit.clist society 
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I his inequality is clue to the facts (i) (hat incomes are the result 
of pricing processes and reflect the market values of products and 
productive services (this, as is easy to see, also has an important 
rijualizinji effect), and (2) that, once acquired, wealth may be 
transmitted be inheritance. 'The first fact is essential in the sense 
ll/.'it a so( iely from wiiich it were cotnjiletcly eliminated could no 
Icjnuer f)e called c apilali.st ; the .second is not inhercnl in the logic 
(it the cqiitalist plan, but so deeply rooted in the structure of 
(at)italist so(iet>’ as to be jiractically inseparalile from it. Again, 
it should be borne in mind that, in itself. disapi)roval of this 
ine(|uality from the standpoint of ecjualitarian ideals expresses 
nothing beyond I lie critic’s personal feelings of fitness or justice. 
'I liese differ uidelv The critic m,'<\’ disapprove, on religious or 
other grounds, of any ine(]uality whatever; or he may reserve dis- 
ap[iroval for jiarlicular kinds or aspects of ineciuality, such as 
‘1ne(|ualily of oiiportunify,” inecjualilies of income due to in¬ 
heritance, all inecjualities not clue to inequality of effort, etc. 
[errors of fad or reasoning may, howt'ver, enlt'r into statements 
of particular reasons for ethical disa[)[)roval. One of the most 
(ornmon ones is the belie! that the majority of people is iwor 
hrniKsr a minorit)’ is ri( h. 

Appraisal of the puri'ly economic effects of inecjualily depends 
mainly, though by no means wholly, ui)on our vii'Ws (i) on thi' 
relation of inecjurdity to economic motives, and (2) on iirivate 
thritt. Looking back into the past, we ran hardly fail to ])er- 
(ei\'e the prime' irTip<;rfance of the stimulating atmosfdierc of in- 
e(|Uiilit>'. 'I'he lure of big prizes coupled with the threat of com¬ 
plete (U'slituIion no doulil produced a scheme of motivation of 
perhaps unif|ue effia I ivc'tiess. The irniiortance of ine<iualit y 
witliifi the highest income br.ukets should be particularls' noticed. 
A .single spedac ular sucd'ss may draw far inon' brains and means 
into in(lustr>' than would be attracted to it by the same sum if 
more ('f|ual!>’ di\i(led d’o this extent current view.s about iinnec- 
essaril\' or even absurdly high rt'W.irds and about the total cost 
to sot idy of eiitrcpretieurial perfortn.ince should be modified. 
I'nder modern t irt umsi antes this argument has however lt>s( 
some of its iinporlaiice, and there is room for difference of opin¬ 
ion on the finest ion what wt'ight should be attathed to it for tht' 
future, but iti any tase it should not b<! forgotten that, whalexcr 
it.s vveiglit, this argument also covers tlu* ca.se of ine<iuality through 
inberilance: tlu* pris'ileged position of the entn'preneur’s family 
inaN’ be more important as a motive than any desire for personal 
position or enjoyment. 

So long as etonomisis were practically unanimous in consider¬ 
ing (litifl or saving as the principal requisite for the expansion of 
the piiN'.siial app.ar.atus of indii.slrv (capital formation), or even 
tor all economic progiess, the most iinjiortant. and indeed a deci- 
■o\e. economic argument for ine()ualit\' w;is that the bulk of sav¬ 
ing is (lone b>' the liigher incomes and that efiualization by shan'- 
t he wealth poIi( ies would ht'iice paralyze the very proce.ss that 
operates to raise the standard of life of the masses. Hut that 
practical un.iniriiitv iloes no longer exist. The dassical theory of 
the role ol saving, meu h too alisolutelv stated bv its sponsors, was 
bound to lose groiiiul as it had reiieatedlv tlone iiefore, in times 
of prev alent unemploMiienl. During the 1 cj tos an incn'asing num¬ 
ber of ('(ononiists adopted the opposite vii'w, viz., that saving, 
withholding imome ('lenn'iits from being expended on consumers’ 
goods, has a depressing efhn t on the economif [irocess and thus 
impedes, instead of fosti'is, the exptmsion of plant and efiuij’iment. 
It (Wight to have been admitted from the first that the persisien(e 
of saving habits during a depression may make things worse than 
they otherwise waiuhl be. l arger (hums on behalf of the newer 
llK'ory are of doubtful validity, 'fhe support it lends to laevalent 
politi('al attitudes toward capitalism should, however, be noticed. 

H, Unemployment and Waste. ^—ri.uming by a central 
agency, whatever else it may or may not be able to aceomplish, 
can eertainlv lie exvx cted to mitigate the trade cycle. Therefore, 
so f.'ir as involuntary unemplovment {c/.v ) is an inevitable eon- 
comitant of cyclical depressions, it may with ju.stice be placed to 
(lie debit of capitalism's ;ucount. Thi.s also covers technologiial 
unemployment, irrt'.-ipeci i\ a- of whet her or not we iiulude it wiih 
fjcli(al unemployment, on the ground that the iiwestment diar- 


aetcri.stic of pro.sperity in part finances labour-saving technologies; 
in either case, a central agency is in a position to plan techno¬ 
logical advance in such a way as to minimize the unfavourable 
effects it may have on employment. However, in order to see this 
fatt in the proper perspective, it must be borne in mind that in 
many important instances the introduction of new technologies 
has directly increa.^^ed employment opportunities; that where it 
did not. (he resulting unemployment has been but temporary, 
though often severe; and that, so far as we know, the unemploy¬ 
ment perccnta(:c had not, until 1929. displayed any tendency to 
I increase over time, that is to say, that the capitalist process has 
alway'S absorbed, at increasing real wage rates, not onh the un- 
('mploymcnt it generated hut also the increase in population. 
Intcrjiretation of the persistent unemployment. i().L3-39. that was 
particularly .sev'ere in the United States and France, is the sub¬ 
ject of a controversy (“reform vs. recovery”) greatly influenced 
by political preferences. No scientifically reliable conclusions can 
in any case be based on the experience of seven years. 

The above argument in favour of a centrally planned economy 
may be extended, with x-arving degrees of confidence, to other 
types of involuntary unem]iloyment as wc'll as to the numerous 
cases that may be called voluntary or involuntary with equal jus- 
ti(e. An example will illustrate the most conspicuous of these. 
If a trade union succc'eds in keejiing wage rates abnormallv' high 
within its jurisdiction, (his will cause unemplox-ment among its 
iiK'mber.s hut may nexerlheless draw' newcomers to its waiting list 
who will also be unemployed. Both member.'^ and newcomers are 
involuntarily unemployed from the stancljioint of the individual 
workmen, but their unemjihn'ment is caused by the voluntarx’ 
policy of their directing agency. It mav be argued that such un- 
emjiloyment xvoulcl jicssibly be nonexisLent in a perfectly plaiiiiec! 
sdcietx'. These case's, howex’er. serx'e to l»ring out an asficct of 
planning which is mon.* or le.‘.s present in all. In pari, unem[j]oy- 
nu'iit is the price xvorkmon and their organizations jiax’ for the 
freedom they enjoy in capitalist soi iely. In onJcT to be fully effec¬ 
tive in eliminating (he one, (he [ilanning authority xvould have also 
to eliminate IIk^ other and to adopt the ]irinciple enunciated b\ 
Frotsky: xvho does not obey, i.r., undertake the xvork assigned to 
him .at the wage.s fi.xed by tlie authority, shall not cat. 

In the past, criticism of unemplox’ment primarily cmijhasized 
the sufferings of the unemiiloyed. For the future tliis asjicct has 
lost much of its importance, because tlu' caiiitalist process may 
be expected to jiroduce adequate means for supporting them. But 
(here still remains the loss to society of the ])()tential products of 
their services and also of the serxites of other factors of pro¬ 
duction (hat may be unemployed or underemi)lox ed along xvith 
labour. This loss, largely attributable to the trade cycle, is iiulc'ecl 
the most important element in the indictment of capitalism on 
the scorci of waste (“poverty in | potential 1 plenty”). But there 
are others. Thus, excess capacity is not entirely avotdalile in any 
form of economic organization, but certain types of it are peculiar 
to monc>|)oli.slic competition (.sc’c aboxv, sretion 5); ex’en {lerfec t 
coinjcelition does not exclude wasteful nnilliplicalion of servite; 
miub of the energy of some of a n.nion’s best br.iins is absorbed 
by struggles—between concerns and ag.iinsl regulating bureaucra- 
ric's—that do not serxe, or serve only reinotc'lv. productix'c elh- 
ciencx-; in important instances natural resources h.ix'e been used 
uiieconomically and without reeaid to the more remote future. 
Fait.s m.iv fie addu.ed in support of all these and other headings. 
The obvious inferc'iue. howe x'er, should not be drawn without due 
attention to the following })oints: (1) against some of those types 
of xvaste must be set compensating advantages; for instance, mul- 
(iplifatioii of service may be the best guarantee of excellence of 
j .service; excess or reserve capacity may have its uses in national 
! emergencies; (2) some of the wastes observed are not due to the 
! logic of the capitalist process but to the jirevailing hostility to it, 
xvhirh pnxluces protective' behaviour often harmful (o cflicieruy; 

(,s) all those source.^ of waste must be viewed in connection xvith 
the evolutionary character of capitalism; much that afipears as 
unreliexTd xvaste if considered as an incident of ;i stationary econ- 
canx', ci'ases to do so when x’iewed as .an ifuidcaU (<f .a rapidb 
]irc)gri'Ssive one; (4) no machine being looU elTuient, apprai-a!- 
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of efficiency arc essentially relative to the quality of available 
.substitutes; it is a seriou.s as well as common mistake to overlook 
the sources of waste that may be inherent in alternative arrange¬ 
ments and, in particular, to compare the reality of capitalism with 
an ideal picture of bureaucratic .socialism. 

(). The Future of Capitalism. —This problem, naturally first 
raised by socialist writers, Karl Marx in particular and, partly 
under Marxist influence, by the economists of the German his- 
lorital school, has become a standard topic of popular discussion. 
This fact greatly increases the difficulty of stating it with pre¬ 
cision and of distinguishing the various issues involved. The fol¬ 
lowing comments may, however, a.ssist the reader in forming his 
opinion. 

(a) In most writings on the subject, there is an obvious asso¬ 
ciation bc.'tween prognosis and preference; there cannot be any 
doubt but that, in this as in other nialters, j)eoplc are apt to fore¬ 
see what they desire. I'his tends not only to vitiate argument 
and presentation of facts but also to confuse two issues that 
slujuld be carefully kept distinct. It is one thing to believe that 
the survived of cafu'talist institutions is dt'sirable or undesirable; 
and quite another thing to ])e!ieve that they will or will not sur- 
\ive. The first is a mathT of [lersonal })referenca‘; only (lie second 
lonstilutes a problem that may be attaiked by scientific methods. 

(b) Karl Marx was the tirsl to realize the importance of this 
distinction and to formulate correct!)’ the fundamental scientific 
(|uestion invobi'd, \ iz., whether or nuf there are observaiblc tend- 
ciK ies, inherent in the capitalist process as we know it, which, if 
allowed to work lhemscl\cs out fully, will destroy the capitalist 
and ])roduce the sotialist system. Scientific prognosis—medical 
or other—can never mean more than the assertion or denial of 
the presence of such tiauiencies, and it is in this sense only, not 
in the sense of a ])rophecy, that the term “inevilalile" must be 
understood. In Marx's aflinnati\e answer to that question, it is 
necessary to separate the arguments, drawn from Ids an.dcsis of 
the capitalist jiroccss, bv whiih he supj>or(ed hi.s answer and the 
answer itself. All Ids arguments, but in particular (he one (bit 
asserts that labour will be goaded into revolution by steadily 
increasing miser)', can he [irovcd (i) l)e mdenable. Hut this docs 
not disj-'ose of the answrr itself, becausi’ it is possible to arrive 
at a correct result by fault)’ nu'thods. The case for the alfirma- 
li\'e answer is in fact strong. W'e observe (hat, as the capitalist 
epoch wears on, tlie individual leadership of the entnqirencur 
tends to lose in iinportaiict' .and to bi’ increasiriglv repl.ued by 
the mechanized teamwork of speci.dized enqilovees witliin large 
loriiorations; that (he institutions and traditions (hat sheltered 
the structure of lapitalism tend to wear away; that the cajiital- 
ist pnxess b)’ its verc’ success (ends to raise the economic and 
political position of groups tli.at are hostih; to it; and (b.at the 
(apitalist stratum itself, maiiil)’ owing to the decay of the bonds 
of family life that in turn ma)’ he traced to tlie '’rationalizing” 
intluence of (he ia]dtalist ])ro(i’Ss. ti/nds to lose some of the grip 
and part of (he scliemc of motivatit)n whiih it formerly had. 
Othi'r arguments, such as the one from exhaustion of (he objec¬ 
tive iiossibilities of yirivate enteriirisc (see above, section 4). may 
lie unconviiu ing. lUit thr ones just glamcd at are quite sufficient. 
It should be noticed, however, that tliey establish no more than 
the [ircscme of a tendency toward the shifting of economic 
activit)- from the pricate to the public sphere, or, as we may al.so 
put it, tow'ard increasing hiirt'auerntizafion of economic life, 
coupled with an increasing dominance of the labour interest. So 
far as the tendency in question is coiuerned. transitional slates 
might be in jirospect whida, while greatly differing from the eco¬ 
nomic and cultural pattern of intact capitalism, would yet fail to 
attain full-flcflged socialism for an indefinite time. In fact, they 
might equally well hi- called the one or the other, according to 
the recjuirenieiits of political warfare. The only reason wh)' 
Marx used to stress sudden transition bv revolution was that, as 


; e.sses, of circumstances that are extraneous to what ma)- he 
j termed the inherent logic of an economic .system. Applying this 
principle to prognosis, we cannot fail to realize licit W orid War 1 
is an instance in point. Whether or not economic ally conditioned, 
it visibly accelerated, in Europe at least, existing tendencies un¬ 
favourable to the survival of capitalist institutions. On the one 
hand, it produced situations of stress that, though due to a chance 
combination of factors, caused permanent breakdown of social 
patterns which W'ithout .such stres.ses might have persisted indefi¬ 
nitely; this is strikingly exemplified by the case of the U S.S R. 
On the other hand, it caused a permanent change in the distribu¬ 
tion of political weights (hat produced policie.'- wliicli ])revented 
the capitalist engine from working according to drsign and thus 
further undermined allegiance (0 the system; lhi> is exemplified 
by (he case of England. A similar argument apjilics. of course, 
to the war that broke out in lo.V): in the igjos some competent 
observers u.sed to qualily a prognosis otherwise favourable (0 the 
survixal of capi(alisi\i by (he jiroviso “unless there be anotlier 
world war.” 

(d) Much light may be .shed (10451 ‘’n (he nnmedieJe future 
by visualizing how far the jirocess of (raiislonn.ition has ad 
vanced already. Government ronlrol of (he lapiial and labour 
markets, of jirice policies and. b)- mi’ans of taxation, of imoine 
distrilnilion is already est.dilished and necils onl)’ to be (oinple- 
mented sxstematically by government initiative 111 indhating the 
gener.il lines of prodinlion (housing jirograms, fmi’ign invest 
rnent ) in order to transform. e\-eii without exieiisixe n:itiMnaliz:i 
tion of industries, n-i'jilated. or fettered, c.ipiiali'-m into .i g/m/i </ 
caiiitalism that might, willi almost eciual justiie, be (.ailed soii.il- 
ism. Thus, jirediclion of whetlier or not the capiiah'’! order ^\lll 
survive is, in part, a matter of terminology. If it is to be more 
than that, it depends upon lh(‘ likelihood of a reversal not onb 
of existing ti'iulencies. but also of an esi ablislied stale ol thiiies 
and tlierelori’ upon the answer to (lie fjne.'-tion wIktc the poli'i 
cal fonesare to (onie from (hat will be able and willing to ellei I 
suih a reversal. 

Itna.ioi.K\(*ii Y. —rractiiali)' tlie entire etononiic lileratuie deals 
vvitli prol.iletiis of capitalism. Tin- general jeadei's last appoenh tn a 
vivid and lealistic view leads thrine-’ii hisiorital werLs. ;inli ,e 1' 
Mantoux, /,</ l\i''~e<'luti<>n hidnsli ii Hr (k/oo. ie\’. li-.msl. i(;jSJ II 
Clajdiani, Juorintrrir History (>j Mtulvrn Jinttiiri (M/en- cSi; \, ( laib 
History of Muntifadurcs in I S, II Sf'C, l.rs Onmns ttii 

Ciofy/ttilisnii- Moderne (i(j.b>, (ran:), ngS); \V. Sonibart, Ihr Mednov 
KiipitalisDins \\. Miakin, 7 /n Jridnsti/al Kiiniu 

timi Lor W’ebei's tlieeiv nf tlif 1 ise id t .;pll .ili'lu, si < b II 

'I'nwnev, Rfliyitoi and the Rtsr of ('i:pitidlsni fvj.'d). for tin Maixet 
(Ikoi)' «d (apitalisni, sre i‘. M, ,'''\vec/\'. 'I'hr '/'lircrv of ('apitnl'sl l>( - 
vrlofonnit (i<)4.a). On the “ A’ei of llir J-.m jde y/'n., ( hi ■ \ fioiii 

the Hanks of the M'ni^e- luirners in the Cotton Indnslrs," sn tin 
study by Chapman ami M.iUjUi.s, JouniaJ of the Royal Stall hi a! 
Sodety, vol. '/j ; on a cognat'- subjcii, !■', Krdliili, Hisloiy of linen 
ran Ifustnrss Letiders (loifo .Mso sei E J. fienn, ( onfissimr of a 
Ca/ntalisl (iq? 5); N. II. iJobb. CafntaHsl Jin ter prise and Sm lal 
Progress (lu-S); b. fb Graham, Soi ml (,oal\ and linoioniii liriila- 
tions (i(/,j.'i; E. A. \ Havel,, I lo Jsoad to Siijdoni (1.141); 1 M 
(fueen)’. The Spirit of Hntrrpiisr { oni 0 1 j - A Si rmnipeler, Capilaii m. 
Soeialisnt and Hernoirney (Kj.p'); H. and S. Webb, 7 he l>nav o> 
('apilali I ( ivilization (ii)ii). f | A Si 1 

CAPITAL LEVY. During the first x’ear of World War I 
it xvas thought in Great liritain that a Inan ]>oliry sfinuld tal.r ilm 
first burden of its cost, but as soon as it liecime obvioin that tin- 
war would he a long omy it was equal))' (le.-ir that the arnoiini ot 
the w.'ir debt would re;u h figures f|uil(“ iinfirecedeiiied i:i imam i.d 
history. There was the apparent iinpossifiilit)• of meeting ilie <i'M 
from current resources, either by taxation or b)' loan, and :d <• ;i 
strong desire to avoid the evils of curremy infia'.ion. 

Early Suggestions for a Levy. —The first suggestions fnr a 
lev)' in Great Britain seem to have been made fix' Wat'-on 

Rutherford (Nov. 19. 1914) in tlie house of cniTiinons. He pro- 
po.s('d a tax on capital, which w'oiild prodine [ -.00 000.000 and 
lie taken in kind in the case of shares or re;i! c-t.ile He thought 


wa.s natural in his time, he greatly overrated the bourgeoisie’s j that (he majority of persons would gladlv jiay if Iliev understood 
power and will to resist gradual (hanges that are contrary to its that the levy was to take the jih'ue of a liigli imonn t.ix It was 
interest or uncongenial to its sHicmc of life. put forward therefore as a sound business iirop.osition. Sir 

(c) Wc have had occasion, however (sec above, section 2), to Thomas P. Wheiaker. M P , in May 1915 j)ro])(.-rd a a'/fi levy to 
emphasize (lie im]iortance, for the inteqiretation of social pror- raise fa50.ooo.ooo. whidi w.as dt‘s(ribed as an .iMmilive ])rnposa1. 
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htjl very difficult to carrv out Professor A. C. I’i^tou, one of the 
f'arlie.sl acadcinif su()t)orters of the s« heme, irn orporafed a de¬ 
tailed proposal for the special taxation of earned income to bal¬ 
ance the special levy on ohjc'ctive wealth. 

Development of the Plan. —The theory of “conirnufation,” 
or the '‘business deal,” did not, however, long hold (he field. A 
< onsidceahle degree of inllation was taking place, and manv’ were 
[ireoc cupicci with the inevitable fall in prices expected after World 
War I. It was obvious that the reiKiMuent of £1.000.000.000 of 
dc'bf at such a time involvec) lar less re.il jirodiution and effort 
I ban the repayment of a similar amount when the price levc-l 
would be lower in years to come. Mc)rec)ver, wliat was a tolerable 
burden of interc*sl at a high level of price's would become intol¬ 
erable at some future iieriod at a much lower level. It was said 
that “where W'e had borrowed one jiair of boots we slioukl reall>- 
bc‘ repaying two,’' for, ibe debt bc-ing in sic'rling. sterling would in 
future* have a nine h greater pure h.ising power with ;i lower price 
level. The projorlion of the debt chaige to the n.ilional income 
at that time* was probably not more; than oiK*-(*lc venlh or one- 
Iwelflli, whereas if the j)ri< c* level went back to its prc*war ])Osition 
that same stc*rling dc'bt charge might rc'jiresent one-sixlb or one- 
seventb of the same real national income. Kvc“r>lhing else in the 
natioiud irucjnu* might go down with the* jirice Jevt‘ 1 . but the dc*bl 
charge c ituld not. It was urged, Iberefcjrc*, ih.at the ojijuirtunity to 
make* a very substantial rec-ludion in the* incl(*bledne^s by a spe¬ 
cial Ic'vy on individual lorlunes sliould not be missed. 

During the* last two yc'ars ol World War T the* case for the levy 
bc'carne reinfurcc*cl b\' two powerful .st*mic*thie;il considerations. 
In the lirst place eiiormcdts fortunes were being made*, despite* 
hc*avy taxation by income lax, siiicertax and t*xct*ss juofits duty, 
at a lime when large numbers of pc*oi)le were impoverisbecl 
through (he* war, and it was considered to be wholly unjust (bat 
p(*opl(* who were* able to tivoicl the* lighting line should in addition 
secure a much greatc*r personal wealth than th(*y had at the begin¬ 
ning of (he war. 

Apiirov.al of the princi]»le of the* levy w;is at first not confmed 
to any particuhir political party. Mr. Honar Law at one time 
showed ;i dc-hnite leaning towards the profiosal, and a small group 
of <*c onoinists were in lavoiir of it on broad grounds. 'I’lic* chief 
battlegrnund of tonltoversN' w.as the* c|tiestion of the practicability 
cd carrving llirougli scr gigantic a linanci.d operation without dis¬ 
locating the dc'licatc* hiKUuial nu*ilianisni of the* country, bringing 
about a wholesale slump in .stock exchange* prices, robbing iiidus- 
try of credit, and gc*nc*r,illv undermining the* whole foundation of 
stable* value's upon which the* idea ol the levy rested. 

PROPOSED LEVY ON WAR WEALTH 

.\fl(*r World W.ir I the* discussion took spc'cilic dirc'ction, vi/.. 
it proposed to coutme the* le vy to "war lortunes.” It was rc*ali/.t*d 
that ;i c.'ipilal levv* would t.ix two fortunes of iao.ooo iclt*nti<allv, 
although (MU' miglil h.'ivc* been rechu ed from £50.000 owing to tlu* 
war, while the oilier miglil have* bec'ii buill up from lu'.utically 
nolhing. The cajiilal levy, ihen fore, wa.s seen to work eon.sidc'r- 
alde iiiju'-tice. judgc'd from juirelv c'lIdeal st.mdpoiiits. d'hc* iiro- 
poSiil for the nicMnenl thus became* liniilc'd to (be Ic'vying of u tax 
upon fortunes wbiib by a common icublie .senlimeiu wen* re¬ 
garded as speciallv lit for such a burdt-n. It was soon, lu»wev(*r. 
.igreecl to be* adminisir.ilively impr.u tit able* to t'xaniine ev c*rv 
individual c ircumsi.mee and to decide in wliiih icarlieular east's 
the increase was actuallv due to the* w.cv. so that a new iiroposinon 
was put fmward that anyf>ocJy wlio b.ul Ii.kI an inc'ri*nu*nt in bis 
tiMtune betwc'cn ic>i4 nnd npc) would probably be a suitable .sub¬ 
ject lor such a tax. 

Report of a Select Committee. —Early in ic):o postwar in- 
llalion and the gn*at amount of the lloating debt, with its fon- 
tiniial renewal in cost ami competition, created a difficult and 
dangerous situation. Jt was thought that a special levy would 
raise from £500.000.000 to £750.000.000 and. by reducing the 
lloating indebtedness, would conduce to stability. A select com¬ 
mittee of (he house of commons considered the ejuestion early in 
ici.’o. Its report was not conclusive, but. in any case by May loao. 
the tiiiancial situation had dc'fmitelv turned, prices ciec lined, and ! 


it was thought to be positively dangerou.s to adopt .such a highly 
di/'hcult expedient at such an unprofiitious time. 

Resumption of the Capital Levy Proposal. —Under those 
conditions the financial objections to a general cajhtai levy be¬ 
came stronger and more [ironounccd on many sides. Apart from 
a few supporters in academic circles, (he jirograra became 
almost entirely idenlilied with the Labour jrarty, and the grounds 
upon which it was [)ut forward werc^ also giaclually shifted. It 
was no longer specially urged as a compo.dtion bv’ the taxpayer 
for his own future liabilities. 

On coming into ixiwer the Labour party appointed a .special 
committee to consider rjuestions relating to national debt and 
tax;ition (tlie Colwyn c(»mmittec*). In their report (Nov. 192O1 
the majority concluded tiial “if there were a prosiiect of a capital 
Ic'vy being well receivc'd, the relief from debt which it offers 
would f)c insufficient to justify an experiment so large, difficult 
and full of hazard; this would hold good in anv* c ircuinstancc's not 
clilfering wideh* from those of the jiresenf firne. Eurtber, llnl(*S'^ 
a levy were accc|>tecl with more goodwill than it would be jiossible 
to anticipalc* uiult*r prc'sent conditions, it would be highly in¬ 
jurious to the social and industrial life of the communitvThe 
minority .said the levy would still be the best method of dealing 
with the debt, “providc'd that it were genc'rally aiciirovi'cl and 
wc*re assured fair Ireatmc'nt by the laxiiavers, T'lie nation mav 
vet turn to the* caiiital levy as a wise and prtictuable measure 
aliordmg the he^'L road out ol its diftu ul( ics. The proposal dis¬ 
appeared from the Labour program altogetlu'r in 19:7. 

SUMMARY 

The chief financial and economic contentions on the two sides 
tor and against a Ic'vv may now be si'i out. The (*1 hical considera¬ 
tions that once loomed so large* became later loss jirominent. The 
chic'l objecticMi.s m;ty be classilic'cj as fcnlows;— 

j. RriH lition. —A Micci'sslul k'v>, allliougli clelinitcly ainioel at re¬ 
lieving war debt, can give no guarantee ;ig;iin.'-t lejietituni lor otlii r 
puipose.*-. in IIk* luture, and po^.-ibly even in the near lulure, No 
oidiri.iiv a.ssiirance agairi.st (his po.s.sibi)il_\ is of anv* u^e beeau.M* no 
goviiiiinent can l)ind its .suece.ssor. Indeed, the more Mi(ei*s'-lul the 
lev'v, (Ik* greater riia.v lie the iiuenticc to repeat it. 'I'he consequeriee 
ol this would be tliat undei a liar ol repetition the accumulation ol 
lajiilal would In* le-triclc'd and slow, and, as a conser|uenci9 all indu*^- 
trial jirogress nui^l be retarded, 

.Against this view it has lieen contended tluil rejielition is not a 
thing to Ik* leari*d, bei au.se no one would think ol imposing a special 
chaige ol this character e.\(.ept in a great emergeiuy, In the event 

ol a giaat enurgeniy il would be a jKisitive .advantagi; to liavi- the 

national aei.our.ls deaied of such indebtedne,and to Ik* able to 
enter upon a war without a eolossa.l debt. All war loans have coiuli 
(loll- allached to th(*m which are honourablv oliservc'd bv govern- 

imnt'', and there i'- no rea-on to suppo-^e that a similai assuianee 

.aiuiot be given to the ta.’cpayc'r .so that any eeonomic ellecls through 
liar ol repetition could be avoided. 

r I'.ijftls 0/1 —I'he second main contention is that the 

financial operation would be* so liugc* tliat the alleinpls to carrv it 
out on inaitic.d siiuidianeous lines must destroy iis own basis b> 
di pre-'.in-j; pric es. It tlu* treasury wi'.e sati.-iied to lake onl.v casli 
tlii.s Would ii!\olvi- putting lane bkiks ol sh.Ues on the market lor 
wluih there would be no ready sate, p.inie jirii es would emue, and 
loiiudetue would be ilestiovej. li, in order to avoid toiced sides, 
tlu* govirmiunl w > re to t,d%e stoiks ami sh.iit''. m |iav nnnl, tlu*\ 
Would find I heiiu; Ives wiili kirer mi'i ell ineous lioldiugs in industi \ 
wl'.nh thev i*ould not re.di/e without di-asiious c omeiiuence.s. 'riie 
nun* pa-'ive holdniv it siinnlM- e im nhel to ibe budget. 

It h.i-. bei n reioined that the notion that a large ciuantitv oi se- 

lurilies rmi.sl bi* put on the lu.iiki t and la uil in dc()res.sing it is 
(piiie mistaken. It is men lv a imitlei ol . yneliiun;/..iig the .supiih* ol 
M*(uiilie- With the d,nd. lor w hviu ver debt is redeemed an in¬ 
vest.,t will be n*,idy in the niaiket to bu.v .securities that are on sale, 
iiihei bv la-.p.ivers or the government. Jt is true tliat the banks 

u.d linaiue lioiises cinild talk the market into a sl.ite oi jianie, but it 

they Wi re cUlermined to suppoit the si heme with llu ii good w ill, 
dipression ot prices would lie ciiiile unneees.saiy. 

.W /).//;;agc to Iiuli-'idioil Busnu ssf *. --The third contention is that 
the oidinarv business in private hands could not j>av* a large levv 
without cneomiKissing its own de.struelion. It could not divide its 
bu.siiu'ss, and would be forced to raise mort.gaui s or debentures which, 
in view* of the uncertain tinaneial future, could only he obtained on 
ointou.s terms. 

A counter contention to this takes the following form: Tf a busi- 
niss w*ere re.'dty valued at a figure necessit.iting n pavinent to (he 
governnu'nl, it would also have sufficient credit to raise a mortgage 
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and the charRe or levy would be evidence of the fact. The money for 
this would be forthcominR in the market because of the funds set 
free by the redemption of debt. The utmost difficulty that could 
arise would be some slight redirection of capital. In all cases of 
hardship, or viliere a business was likely to be inconvenienced, the 
government would grant payment by instalments. Against this it 
has been replied that a levy honeycombed with instalments and 
special cases would be very similar to a special income tax, but 
Jevied on an insecure and unfair basis. Such a .system, it is urged, 
would take 10 or 20 years to bring to a definite conclusion. 

4, Valualions Imprnciicablc. —The next contention is that so much 
of the wealth of the country is luld in contingent titles, such as 
life interests and reversions, and that the valuation of these would 
make an insoluble problem. However actuall\ correct the valuation 
may be at the time, the n^ults would be belieil by subsequent events, 
and whenver duty was being paid by instalments there would be 
overwhelming demands for adjustments. The.-,e would be sufficiently 
im()ortant to reduce the levy to chai'.s. 

5. Repayment of Part of the Debt Mahes the Repayment of the Re¬ 
mainder more Difficult .—The filth argument relates to the dellation- 
ar\' effect of the K vy itself. It is stalerl in some Jinancial circles that 
the sudden cancellation of fj,000,000,000 of debt according to the 
program of the Labour iiarty would leinovt- fiaim busines.ses a very 
large amount of collateral .security, d'his would cause ciedit to be 
withdrawn and restricted. In other cases credit would be withheld, 
and prices would niutuate with disastroirs effects on business enter¬ 
prise and ern|.)loyment. 

Against this Jl is contended that the argument is a gross exaggera¬ 
tion. Only a small proportion of the war loan is used as the ailual 
basis ot credit operations, and main’ peojile who .‘^'o use it have other 
securities wliieh lan be used inhead. Again, credit is inueli moie 
largi'K’ [leisonal, and does not depend upon collateral of tbi'- kind 
Moreovi'r, olheis contend that deflation can only be brought aliout 
b.\ operations thiough the Hank of Icngland, and the inability ol an 
individual borrower to be granted a loan nie.ms that, in practiee, a 
loan is gi\’en to someone else becau.a' the banks have tliis credit 
available, d'lie total amount ot elieitive credit, it is said, cannot be 
a tin tell by the demands of the ji.'irtieular borrowers. 

(). Put 10 e Savini:, Dnpaired. —'I'he .sixth contention relates to the 
effects ol redi:;ril)Ution ol wi'altli upon luture saving. 'I'he idea that 
the wealth-acciimulaling clas.ses would have not onl.y to give iq) a 
jiait of their existing fortune, but also to suffer rates of tax in luture 
as high, or higher, would, it is siiid, strike at the root ol all thrill 
and lead to national v\aslefulne.ss, beiaiusi- the other cla.sses of the 
community would not themselves .save ;in c‘()uivalent sum. 

.^gainst this it is slated, however, that the outlook is loo serious 
for an\' ()rdinai’_\’ arguments ahoul (hr redistrihulion of wealth to 
avail Motuc' must he taken where it b- to hi- toiind Whatever tin- 
immi-diate dis;i(h antageous effects oi (he levv, the dvn.'imic elbcl -. in 
future are hv far (he more inqioitanf. (irealei good to the comimi- 
iiity would come about b>' relieving tin worker and liie middle clas.si-^ 
of some ot the burden of taxation 01 b> expending stale tunds on 
proper social pufjiose.s. 

This would lead to gre.iter productivity, to lower rates id' tax.ilion 
and to greater general average prospenlv. 

7. The Price Level . 1 ; gaii/c;;/.—In tin- next yilaec, the inii e level 
(onteiition is disputed. The idea that it will be an advantage to 
repay a debt beloic the iirice level tails must he qii.ihfn-d by the fact 
that the ojieration of the levy ilself would bring about lower prin-. 
and thus rn,d\e tin lemaining i4.000,000,000 sterling ol the deht 
(liarge a much more onerous ch.’irge than would otherwi.se be. In 
view, howex-er, of (be denial that (he yjiiie level w'ill he neies.sarilv 
low er in I be long run, this contention is not aecepled. Ifii! in so lai 
as it might piove to Ijc true, it is .s.iid (hat it w'ould be so nimb ro 
the advantage of the workers to have higher real value in theii 
earnings that the whole lounlry would gain. If is s.-iid that there 
are more laclors making for a ri.-e in iiniir, Ih.in lor a tall in the long 
run, and therefore futme repacment may be easier than pie.'.eni 
repa \ merit. 

J he Xet Annual Relief .— In tlie last place tlie opjionents of the 
levy say th.it the whole basis of the iirogram is lallacioti.s, because 
it has been assumed that the effect wuuid lie to set fiec tin- whole of 
(he interest mi t ilOoo.ooo.ooo ol debt, say £150,000,000 a year, and 
allow of exiietiditme program to (his amount, or of a reduction ol 
taxation pro tanto. 

It is .‘^lated that this view- ignores the progressive features in (lie 
existing ineotne tax, suin-rtax and death duty schemes. Taking large 
sums away from individual fortunes w-oiild reduce their taxpaying 
power in future, and the revenue side of the budget would al'ui lie 
seriously affected, so tli.it all that could be reckoned u|u)n would be 
a certain net saving. One authority has estimated that, in the long 
run, out of a saving ot expenditure of £140,000,000, something be¬ 
tween £qo, 000,000 and £(;8,ooo,ooo per annum would have to be .set 
aside to make good the effects of the levv on future revenue, so that 
the net advanfaee to the biulget would have to lie reduced to some 
£42.000000 or £50,000,000 a x'ear. 

.No effeitivc (ounter stati.slies have been .So f;ir put forward to alter 
this result 


THE LEVY IN OTHER COUNTRIES 

In 19:0 in Czechoslovakia a levy was introduced which wa.s to 
bring in £63,000.000 or about £5 per head of the impulation, with 
a low limit of exemption, i.e., 10,000 crowns free, on (he 
first 25.000 crowns, and then on a progre.ssive .scale up to 30*;; 
on amounts over 10,000,000 crowns. The actual yield was £17.-. 
000.000 in the first two years, and the instalment .system which 
was allowed gave it, as a matter of fact, (he ch.-imcter of a heavy 
income tax. The results have been regarded as disappointing, and 
the consequent arrears in income tax are heavy. (J. S.) 

The best-know-n practical exiierimcnt in cajutal levy was carried 
out in Germany soon after World War I. It was a complete fail¬ 
ure owing to the unsettled conditions prevailing there. Lack of 
e.xiierience on the part of the administrative machinery, the de¬ 
moralizing effect of political upheavals and intlalion, and tlie ab¬ 
sence of adequate exchange control contributed towards the 
unsatisfactory results of the lev'^y. 

On the other hand the llali.in capita! levy to cover the cosl.s of 
the Aby.ssinian war was fairly successful. It was adopted in 1936, 
at a rate of 5'';;., in the form of a forced loan or a levy at the tax 
•er’s optiim. 'Vhe procoeils were U]) to l'.\))eeta(ion^,, In 11)57 a 10'1 
(ax wa.'; levied on the i.apital of all joint stock companies. 'This lev \ 
wa.s not so .smiessful. SubM-(|iu-ntly there wa.s also a 7^7 levy on tin- 
iMpil.d ol private lirms. In Hungarv, loo, a levv on eapit.il was 
adopted in loy.S to cover rearmament expenditure. Tin- rate wa.s from 
5','<' to 20'", . 

SUGGESTED CAPITAL APPRECIATION TAX 

Hilling World War II there was no reviv.il in tbe.U Hiitain ot tin- 
agil.ation in lavoui of a capital levy, 'riie reason loi this that di 
rect taxation was raised to suih an unprecedented level tli.il .ui adili 
lion.d capital levy came to be considered both unneces.sirv and imiaai 
tic.ible. With iniome tax at los. in the £ and excess piolils tax at ion', 
most of (he taxable resounes bceame inaleriall.v leduied Weallli'. 
peo|)le were foreed to live on their capil.'d, so dial in inadne the 
high tax.ilion ol ineomes [rroduied a result similar to a e.ijiil.d levv. 
Eor this lea.son (he ].:d)our party did not jiress its proposal toi a eapi 
tal levy. Propo.sals were pul forwjird from various sides during W'oild 
War H in favour of a tax on cajiital appreciation. .Mier the hhcialion 
of Helgilim die ijname minister, M. ('.iitt, intended to ;idopt a lood 
(ax on we.dlh created alter the Hennan invasion in ii)io, wlielhit 
thiouiih trading with Gerrnanv- or proliteering. His seheiiic met willi 
.sliong o|)posi(ion and w.'is ah.tiuloned. Jl was sought to he lepl.iKd 
partly hv a eapital levy. 'I'he idea was also revived in other liln ralid 
(oitnlries, as a means of ah.-.orlmig jiai't ol the note eiieulation iiilkilei! 
during the (ierrnan oeeupalion. ,Mlei ii.ilive si heme;- ol ionli-< at01 ^ 
taxation ol we.dth treated through hlai k market dealing or i uII.iImm; i- 
lion with Germanv weie also [.rres.sed hv tiolitieal parlies of tht k it 

(1*. K<, ) 

Idiii io(,i;\i-iiv. -I-’. W. Pelhitk L.iwretiee, A Levy on Capital 
( ; Prol. .A. ( . I’igoLi, J Capital Levy and a Levv on H'lU' WKdllt 

> II, -o; ; Sir Josiah Stamp, Wealth anil Taxable ( 'apacily ( k;.-.; i , Huali 
Dalton, 'J'he Lapilal I.evy Explained (1025); Sir J. Stamp, ( loreni 
I'riddems in /•inanee and (iovrrnmrnt (ii).-.)); Report of the Com 
mittee on I'a.xation and the National Debt (Stationerv OlYire, laiiidon, 
1027 Cmd 2,.Soo); K J. Hiiks. U K. Hkl.s and 1 ,. Rost,is. 7 io 
Taxation of War Wealth (jnd ed. I042). 

CAPITAL PUNISHMENT i,-. ili,.- pcKiliy „f p,,.- 

noumed by a competent tribunal. Its history shows a shilling ol 
I lie si re s from .sacrilege ttncl offem es against proiiertv to rmirdi 1 
pure and simple. Treason, wink It has ch.tnged from the s.n rile,"e 
of allaiking llic divinity of kingship to the modern iritne of at 
lacking the security of I hi' .Stale, has always been puinsh.ilile 1 )\ 
death. Tlie laws of Idaminur.ilii f .vee H.vnv i.ovi.w Law ) jirovide 
cajjital inmishnn-nt somewhat indisi rirninatelv and if is import,mf 
to realize (hat lex lalionis of the am ient Hebrews represcnicd 
an advance in civilization, as introdming the idea of deinee into 
the law. The ancient Hebrews punished with death, .idiilterx 
(Lev. 20, 10); bestiality (Ixx. 22, iq; 20, 15-16); ltlasphem\ ( Ia-\ 

2.T ib); cursing father or mother (Ixx. 21, 17; Lev. 20, n). idola¬ 
try (Heut. 13, 6-10); imest (Lev. 20, 17); rain- (Deiii ■- 
.’ 5 ); sabbath breaking (\um. 15, 35, 36); umh.istiis’ (Dent 
22, 21 »; and wit Hu raft (Ex. 22, iS; Lev. 22, 27), 

In Roman law (q.r) caiiila! fiuriishnient meant, beddes the 
.sumnmm stipplicium (death), those piini.shnu-nls ih.it .’itimted the 
(iipHl (—status) of the lilizen, viz., banishment iiujua rl ieni 
hitrrdlcticx) under the rejxthlic or dcporlntio undei tin- empire, 
i ondemnation in opu.s porpi/uum or to the mine-. Tin- following 
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offenses were capital in our sense: treason (lex Julia majestatis); 
adultery and sodomy (lex Julia de adultcriis) \ murder (lex Cor- 
nelia dc Sicarih »; forgery by slaves (lex Cornelia de h'alsis ); cor¬ 
rupt ion (lex Julia Peculatis)\ kidnapping under certain circum¬ 
stances (lex Falm dc Flapariis)-, seduction (Digest 48, ir, i, 2), 
;ind rape (D. 48, 6, 3, 4). 

Jn Anglo-Saxon times murder was punishable by a fine or Iwl 
whereof two-thirds (wer) went to the relatives and one-third 
(wife) to (he king Some crimes however were botclcss and the 
(iffrndcr miist die. In the u^th (cntur}’ fleath was, by the common 
law of fcitigland, (he punishment tor all felotiies (except mayhem 
and petty lartenyt but mj<ler the inlluenre of (he church the 
severity of the law was miligatt'd, at ftrsi for clerks and then for 
any who could read ( see C'llkgy, liENKFiT ; and from the be- 
ginnijig of the ijlh century to the middle of the iQth, by giving 
condemned felons the option of (rans{)ortation (.\rc Df.I'ORTATIon ). 

In I y()C) (loldsmilh wrote “Nor can T avoid evem questioning 
the validity of lliat right wliich social ( omhinntions have assumed 
of capitally punishing offenses of a slight nature. In eases of mur¬ 
der their right is obvious, as it is the duty of us all from the laws 
(jf self-defense to eul off that man who has shown a cli^regard 
for the life of anollu-r Against sucli all nature rises in arms; hut 
it is not so against him vvl)o steals my property.” This view' was 
sui)i)orle(l by lU-nlham (q.v.) and others with lh<‘ result that in¬ 
stead of no less than „’oo capital crimes ;it the beginning of the 
Kgfi century there are now four, viz., high (reason, murder, piracy 
will) vicilence and (except in Scotland and Ireland) destruction of 
doc kyards, etc. Sime* 18,^8 the death penally has been cxactc'd 
under the ordinar\’ law in England only for murder, but in 1916 
Eoger ('asement was banged for high trc'ason (q.v.). Tlu* Ii^- 
fanlieide Act i ()32 jn.akes the killing of a newly born c:hild by its 
mother e(|uivalc'nl to manslaughter, punishable by imprisonment. 

Under the Indian Penal Code, waging war against the king (s. 
r..'i) and murder fs. ,302) are capital offenses. The Canadian 
criminal code of iS(j2 provides dcaiLh for (reason (ss. C8. 657), 
murder (2,HL rape (shyt. and iriracy with violcmec (127L 
Rornan-Dulch law (q.v.) applii's in South Africa, whe-re treason 
'pcrdmillo am! hirsa niajt\diifi.s). muiaic-r and rape are capital. In 
\uslialia, as elsewhere in (he lhi(i->h emjtire. (reason, murder and 
piracy with viohaue are capital, and m New South Wale.s and 
Victoria, rape abo. In Quc-ensland capital jrunishmc'iit was abol- 
|^lu■cl hy (he Criminal Law Anic'ndnient Act of 1922. (!•'. G.) 

Although at the time of the eoloni/alion of America, no le.s.s 
ihan 200 critnes, a'^ we ha\e seen, were iruni.shable lev death, the 
lolonists greativ rcaluced (his number, only 12 offenses being 
tajiital in the New Faigland colonies. Ohio in 1788 and I’ennsyl- 
\ania in T7 c) 4 limited capital punishment to wilful and dcdiberale 
i.uircler and in tS.pS Rliode Island selected murder and arson. In 
)8r)2 a l ecleral law was passed which reduced the number of cap¬ 
ital crimes ti» tliree. vi/.., treason, muiclcr and rain*; but for the 
most part the ininishmcnl of crime was undertaken by the eon- 
‘■(ituent state's. (X.) 

Capital Punishment in 1942 ,—llefore the ri.se of fasc i^n in 
I’.urope, it s<-em(‘d }irob.'il)lc that the growing demand f(ir the 
abolition of the- death penaIt^' in Kuro[)e and in .^oulh Ami'Hca 
would force a change in tlie luiitc'd State.s. With the a.Karae of 
the totalitarian powers from I0v8 on. the tide of rc-.K lion toward 
drastic imni'hmeiit was sweejiing, a.s illustrated by tlie folUiuiiiL' 
tabulation, (.See ln'low ) Most of Europe iu ir)42 w;is uiulc-r 
martial law, or had written new ;\nd more’ stringc-nt eodc's. 

A few c'xceptions arose in Europe like lone islands; Sweden, 
after 1910 an al»olition state, w.is self-governing ami did not re- 
.tore the dc'atli innalty. With Sweden stands Portugal without 
capital punishment ance' 18S6. In ICJ43 the federal governme-nt 
of Switzerland estaldished tlie aliohtion of cajiital punishment in 
all cantons of the country. Switzerland had ended the death pen¬ 
alty through (he federal constitution in 1874 but allowed cantons 
to retain liberty of actions. Fifteen cantons had abolished. In 
wartime the federal government acted and Switzerland as a whole, 
25 cantons, became an abolition state. 

Former abolition states under strict or modified martial law in 
ic)42. were Pc'lgiiim, t'zechoslovakia. Denmark, Finland. Holland, 


Lithuania, Norway and Rumania. Rumania herself restored the 
death {x-nalty in 1939, after 74 years of abolition. In Spain, with¬ 
out the death penalty from 1932 on, “a state of alarm,” or modi¬ 
fied martial law, obtained under General Franco, following whole¬ 
sale executions. Even under the monarchy in Spain the vast 
majority of death sentences were commuted. Austria in 1938 
automatically restored the death penalty following the return to 
the reich, after 22 years of abolition. Italy, through abrogation, 
had been without capital punishment from 1877. Jn 1899 the 
death penalty wa.s abolished by Jaw. The new fascist Italy rewrote 
its penal code, restoring the death penalty in 1939. 

Jn England alone, parliamentary agitation to end the death 
penalty was .still going on during World War II, and the 1935 
recommendation of a Parliament-appointed Select committee to 
aboli.sh the d<-ath penalty for an experimental period of five years 
was under active discussion. The death penalty, however, was still 
in force in 1943. Strongly supported by a Labour government. 
New Zealand remained the only part of the British cinpire to end 
the death jH-nalty by law, in Sept. 1941. New Zealand at the same 
time aboli.shecl flogging in prison, still retained in Great Britain. In 
the new world no striking gains or los.sc.s were made, though legis¬ 
lative debate was active. Culm alone j'oined eight other Latin 
American .states in ending the death penalty in 1940 after abroga¬ 
tion since 1935. 

Abolition of capital punishment was endorsed in 1941 by the 
influential Latin American Conference on Criminology, meeting 
in Chile veith 15 South American and Imirofiean delegations. 
South and ('entral American states which had already ended the 
de.alh p('nal(y were (1942): Argentina (k).-’.?); Brazil (iSoi't; 
Colombia (1910); Ecuador (1895) • 0^97 ); IMexico (1929'); 

C'osta Rica (192O); Honduras (1926). Tvlexico in 1043 by an over¬ 
whelming majority, upheld by the president, retained the aboli¬ 
tion of capital punishment after an attempt by (he chamber of 
di'putics to restore the death pen;il(y. 

In the United Stales which had pioneered in agitation against 
the death penalty, no statutory gains were made' after 1 (j3q. 
South Dakota restored the death penalty for homicide in 1939, 
giving (he jury, however, llu' mandatory right to grant merc>', 
The six abolition states in 1942 were: Michig:in (i8]7i; Rlnah.’ 
Island ( 1852); Maine (1876,); Minnesota (1911 ); North Dakota 
(1915); Wisconsin (1853). Massachusetts in joined the 

large majorit}' of the states which have mitigati-d tlio death pen- 
alt by allowing (he trial jur_\- to recommend nn'rcv in eapil.al 
case's. The only states now retaining absolute capital ];)unishment 
are: Vermont, Connecticut, North Carolina and New Mexico. 

STATUS OF CAPITAL PUNISHMENT IN EUROPE (1942) 

. 4 //,s/>/(/.—.Mtolislird capital puni.shment in 1918 except, under martial 
law in lime of crisis. 

Capil.il puni.slirncnl restored when Austria returned to the German 
reich. i()s8. 

JirlK'uni .—.-\hrogated capital punishment througli disu.'-e in jSo.g 

Under martial law after sei/uie liy Germany. 

Cz<'clt(>sh>viil.i<t —New penal code inoposed abolishing the death 
(K'nallc when the repiiMic was eslaldi.slied in miS. 

llnricr maiual law alter .seizure !>> fjerinaio . 

Pi ntiun k -- \ltrogaled capital iiuiiishiueiu ihiough disuse from 
Al)olt.stii'd li\ siaiutt in inyo. 

l ruler m.irli.d l.av after seizure b\ Get many. 

/wn/iou/.—(aipital punishment abruy.ated from 1889 by disuse with 
the expiration of tlu* loiS jieriod ttl manial law. 

Under martial law as a re-.ull ol sueeissixi' Russian and German 
all.uks. 

C>t')»td>i \.— I nder the republic antedating Hitler a strong move 
towaifl the abolition ot capital punishment was under way, six assem- 
i)lies (laving ji.issed rc.soIuUons in favour, with the judicial committees 
of the reich recommending complete abolition. 

I’nder Hitler capital punishment restored in all parts of the reich 
with robbery also made a capital crime. 

Ilnllaud .—.MiolRhed capital ininishment in 1870, judge.s deciding 
length of prison term with an increasing drop in life ternns. 

Under martial law after .seizure by Germany. 

Italy .—.Abrogated capital punishment from 1R77. Abolished capital 
punishment in r8()o. 

Capital puni.shment restored in Italy through the new penal code 
initiated by Premier Mussolini. 

Lithuania .—^^.Aholishrri capital punishment in 1022 

Under martial law, occupied succc.ssiveb' liy Ru'-sia and Germany. 
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iVoncdv.—Ahrocated capital punishment from iH75. Abolished by 
statute in igo.s- 

Under maiiial law afti r seizure by Germany. 

Portufial. —Abolished capital punishment in iSSO, the severc.st pen¬ 
alty under the constitution beinfj 28 years in prison. 

Abolition of capital punishment continued in Portugal. 

Rumania. —Abolished capital punishment in j 80 .s. Restored the 
death penally in 193c;. 

Under martial law. 

Spain. —Abolished the death penalty in 1932 when the new republi¬ 
can code wa.s written. Extreme penalty 20 years. 

“A state (jf alarm, ’ or modified martial law, came into effect when 
Franco came into power (1939). Even under the monanhy, the 
majorit\’ of death sentences in Spain wore commuted. 

Sweden. —Abolished capital piinisbnuni in 1910. After 1865 judges 
had power to substitute lesser penalties. Alter 1910 abrogated by 
disuse, .'\fter 1921 abolished by law. 

After 1921 there had lieen a steady decr(•n,^o in homicide. 

Sivitzer}iind.—Cnp'\{:\] punishment !d)olished bv the federal constitu¬ 
tion of 1874 with the cantons (states) retaining liberty of action. 
Filteen cantons (75% of tiopulation) have aboli.shed capital punish¬ 
ment. In 1927 aliolition tor all catilons recommended by coinini-'Sion 
of judges. In 1043 the federal government established the abolition of 
capital punishment in all cantons. 

GREAT BRITAIN (1942) 

England. —.A -Select committee of Parliament propo.sed the abolition 
of capital punishment tor an ex[)erimental period of five ye.irs in loys. 
but the death penally was still in efb-ct at the end of 1042. 

New Zealand. —Capital puni.shmeni and Hogging both aboli.shed in 
Sept. J941. Rills sponsored by Labour government. 

Only part of erniiire to insist on change in war time. 

CAPITAL PUNISHMENT IN LATIN AMERICA (1942) 

Latin American Coa/crciuc. —Abolition of capital punishment wa'- 
recommended at the second Latin American ('onference on ('riiuinol- 
ogy meeting in (.'hile heb. 1941, with 15 eontineulal delegations (ires 
ent. The mo\emenl to abolish i.ipilal punishment throughout Latin 
America has steadily gained ground. 

/Iri'cnlmu.--Abolished capital punishment in J922. 

Rrazil .—.Abulishefl capital |■)unishn1enl in 1891. 

Colombia.— Abolished c.'ifiital punishment in 1910. 

Ecuador. —Abolished caiiital punishment in 1893. 

Peru, —Abolished capital punishment in 1897. 

Mexico. —Abolished capital punishment in 1929. 

Agitation (o re-,tore the (icnalty has been lecently overcome. 

(.'o.v/u Rica .—.Abolished capital (uinishmenf in i().’fi. 

/L)W(/«n/\ - Abolishefl capital imnishment in lojti. 

Aholislied capital punishment in 1940 through a ni'w con¬ 
stitution. The death penalt>' had been su^fieniJed since 1935 fn await 
the deci.sion ol the ('(institutional .Assembly. 

PUNISHMENT FOR CAPITAL CRIME IN U.S. 

llanciiii;: llelaware, Idaho, Jowa, Kan.sas. Louisiana, Maryland. 
Mis.^issiiipi, Montan.i, New 1 lampsliire, Washington, West Virginia. 
Utah (eonviet is allowed to choose between .shooting or hanging as a 
means of execution; no lonvict ha.s ever cho.sen hanging), Ala.ska. 
Electrocution: .Alaliama, Arkansas, Connecticut, Florida, Georgia, llli 
nois, Indiana, Kentucky, Massachusetts, Nebraska, New Jei>ey, New 
Mexico. .New Aork, Ohio, Oklahoma, Pennsylvania, South Carolina, 
South Dakota, 'I'ennessce, Texas, A'ermont, A’irginia. Lethal Ca\: 
Arizona, ('alilornia, ('olorado, Missouri, Nevada, North Carolina, Ore 
gon, Wyoming. Lijc: Maine, Michigan, Minnesota, North Dakota, 
Rhode I.sland, Wisconsin. (V. Pi.) 

Methods of Execution.—Ancient methods requiring no ap 
paratus were drowning (Code of Hammurabi, ss. locg 129, 133 
143, 155 ) tmd precipitation from a height, as from the Tarpeian 
rock (Twelve Tables f. Inqialing was practised in Assyria. Ston¬ 
ing (Lev. xx'ivvTf), xx:27; Deut. xiii: 6-10. xxi:jS-2i; Num. xv: 
35 . 3f>) and burning (Lev. xxi.rq, xx.:i4) were used by the ancient 
Hebrews. Crucifixion was used by the Romans for condemned 
persons who were not Roman citizens. Parricide, reg.irdcd with 
especial abhorrence by the Romans, was punished in the follow¬ 
ing extraordinary manner: The victim was sewn up in a sack 
with a dog, a cock, a viper and an ape and cast into the sea or 
river (lex Pompeia dc Parricidiis, 55 e.c.). Hanging iq.v.) is 
now practised in many countries, e.g. —Albania, the British em¬ 
pire, Egypt, Hungary, Japan, Latvia and some of the United 
States. In Latvia the victim may be shot or hanged, while in Utah 
he has the choice. France empaloys the guillotine {q.v.) and Spain 
the garrotte {q v.). Tweiiiy-two of the United States now employ 
electrocution; eight use the lethal chamber. (F. T. G.) 

BniLiOGRAniY.— Royal Commission Report on Capital Punishment 
^.M. Stationery Ufi'ice, 1866) ; L. E. Lawes, Man's Judgement of 
Death (1925); A. T. Carter, History of EngUsh Legal Institutions 
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(1902, 5th cd., 1937): J. L. Gillen. Cnoufio/ojiy anti Ptnology (1927). 

CAPITO, WOLFGANG (1478-1541), Lutheran divine, 
was born of humble parentage at Hagenau and died at Strasbourg. 
He was educated at Freiburg, and, becoming a priest, went in 
1515 to Basle where he met Erasmus and Zwingli and entered 
into correspondence with Luther. In 1519, how'ever, he was made 
chaplain to the archbishop of Mainz, an office which be resigned 
in 1522 to become a Protestant. In 1523 lie settled at Strasbourg, 
where he remained until his death in November, 1541. He wrote 
w’ith Bucer the Conjessio Tetrapolitana (1530), and later pro¬ 
duced the Berner Synodus, treating of church discipline. In 1534 
he ofiposed the Anabaptists and (wo year.^ afterwards assisted at 
the Wittenberg ('oncordia. 

See J. VV- Baum, Copiln u. Butzer (IClluTfcld, 18(10) aiui .A Baum, 
Magistrat 11. Reformation in Strassburg his tyzo (Strashuurg, 1SS7). 
Kalkoff, Wolfgang Capita im Diinstc Erzhisihof .\lbncli:.'> van Maine. 

CAPITULARY, a scries of legislative or administrative acts 
emanating from the Merovingian and CaroJingian kings, so called 
as being divided into seel ions or chapters (rnpiliilti). At the jires- 
ent day wc do not possc.ss a single cayiituliry in il.^ original form; 
l)Ul very frequently copic.s of these isolated capitularits were 
included in various scattered manuscripls. among jiieccs of a very 
different nature, ecclesiastical or secular. 

These capitularies make provisions of a most v;iried nature; 
it was therefore found necessary at quite an early date to classify 
them into chapters according to the suliject. In 8:7 Ansegisiis, 
alihot of St. Wandrille at Fontcnelle, made, such a collec lion, which 
soon gained an oftidal authority. 

After .S.-*; new capitularies were natur.illy iironiulg.iled, and 
before S58 there ai.ipeared a seiond collection, quite unrcliidile, 
in three hooks, by an author calling himself Benedict us Lex ila. 
In 1O77 Baluze Issued the Capitidaria rcguni jrancorum, in two 
folio volumes, in which he jiuhli.slied first the c;ipilularies of the 
Aferovingian kings, then those of Ihpiiin, of Chailes ami of Louis 
the Pious, which he had found complete in variou.s matuisciipls. 
After the dale of 840, he inililislu'd us .Mipplement.s the unifliuhle 
collection of Ansegisu.^ and Ilenediclus Iwvila, with tin w.iniing 
(hat the latter was (juile uniru.stworthy. He then gave the cipitu- 
l.aries of (Tharlcs the Bald, and of other Carolingi;in kinrs. eiihei- 
contcmiioraries or .successors of Charles, whii h he h;id di.M overed 
in various places. 

An (‘dition of Ihe cajiitul.iries was made in iS:,;; b\ Geoig 
Pertz, in the Monutnenta (iervuiniar (folm edition, vol. i., ol the 
Leges). In 1SS3 Boret iijs juihlished his first volume, coni tuning all 
the deladi'-d capitulariixs up to 827, (ogiuher wiih varioii ajtpi n- 
diees he.aring on them, and the collection of Ansegisus. Thi,, wmk 
was contiiuied by Victor Krause, who lollerled in vol. ii., the m .ti¬ 
tered capitularies of a dale (losierior to S28, Karl Zeumei .md 
AIhrcclit Werminghoff drew' up a detailed iivlex of both volumes, 
in whi( h all (he essential words are noted. 

Among (he capitularies are to lx* found documents of a very 
varied kind. Boretius divided them into sever.al dashes; 

[in The Capitula legif)u.s addenda. —There are addition' made 
by the king of the Franks to the barbarian laws jironiulgalt d 
under the Merovingians, the; S.alic law, the Ripuarian or (he Ba¬ 
varian. Like (he laws, they consist chiefly of scales of conipen'Hi- 
tion. rules of procedure and jioints of civil law'. They vcie 
.solemnly jmomulgalocl in (he local assernldies where the ( on.-ent 
of the people was a.sked. ('harlemagne and Louis (lie I’ion .seem 
to have made efforts to bring the other laws into harmony with the 
•Salic law'. 

{b) The Capitula ecclesinslica. —These capitularies wa re elabo¬ 
rated in the councils of the bishops; the kings of the Franks s.anc- 
tioned the canon of the councils, and made them obligatory on 
all (he C'hristians in the kingdom. 

(c) The Capitula per sc scribenda .— These embodied political 
decrees which all subjects of the kingdom w-ere hound to observe. 
They often bore the name of cdictum or of conslitutio, and the 
provisions made in them were permanent. 

id) The Capitula missoruvi, W'hich are the instructions given 
by Charlemagne and his succc-ssors to the inissi sent into the 
various parts of the empire. They arc sometimes drawn up ia 
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common for all the missi of a certain year (capitula missorum 
fierieralia); sometimes for the niis.\i sent only on a given circuit 
{capitula missorum spccialia). 

ic) With the capitularies have been incorporated various docu¬ 
ments; fur instance, the rules to be observed in administering the 
kings privat(,> clornuin (the celebrated capitulary de villis, which 
is doubtless a collection of the instructions sent at various times 
to the agents of these domains); the partitions of the kingdom 
among the king’s sons, as, the Divisio rc^norum of 806, or the 
Ordinatio imperii of 817; the oath of peace and brotherhood 
which was taken on various occasions by the sons of Louis the 
Pious, etc. 

After (he reign of Louis the Pi(jus the capitularies became long 
and ditfusc. Soon, from the lolh century onwards, no provision 
of general aj)pli('ation emanates frtan the kings. Henceforth the 
kings only regulated jjrivate interests by charters; it was not until 
(he reign of Philip Augustus that gernnal jH'ovisions again ap- 
I)eared; but when they did so, they bore (he name of ordinances 
{ordotiuiinccs). 

'I'here were also capilularies of the Lomlxinls. These cajritu- 
laries formed a (ontinuatiofi of the Lombard laws, and are printed 
as an appendix to th(*se laws by Pontius in the folio edition of 
(he Moniimentu (irrmauiuc, Leej's, vol iv. 

Pnn.io(a<.\i’nv'- A. injretius, Die Capitularicn im J.ciit^oluirdrnrrif h 
(Halle, 1804), .and Hcttrnvj' zur Capitularicnkritik (l,eip/ig, 0874); 

(». Secliger, Dir Ka pit ularicn dcr Aar(>liiii:cr (Miinith, 1803). .SVr 
alia) (he histories of institutions or of law l)y Waitz, Prunner. Fustel 
(Ic Coulanges, Viollet, Kvmein. (C. Pi'.) 

CAPITULATIONS, treaties gr.inted by a state and con¬ 
ferring the privilege of extr.i-territorial jurisdiction within its 
boundaries on tht.‘ subjects of another state. Jn the glh century the 
caliph Harun-al-Rashid granted guarantees and commenial facili¬ 
ties to (he I'l'anks, Similar concessions W(Te rn.ide to certain 
Italian (ity states. 'I'hus, in ropM, (he prince of Antioch granted a 
ch.irter of this nature' to Genoa; the king of Jeruialc'm to X’enice 
in 11:3 ‘"'"‘I Marseilles in ii^b. Salah-ud-din fSi'ki'lin). sultan 
of Pabylon (Cairo), granted a chartc'r to the (own of Pisa in 11 7.’v 
'rh(.‘ Py/,anline emperors followed this e.xample, and Gc'jio.a, Pisa 
and V’eniee ;ill obtained c.ipitulations. 'I'lie expl.anation of the 
practice is to be found in the fact that the sovereignty of (lu¬ 
st ate was held to apply only to its subjects. 'I'he privilege of 
citizenshii) was too jjrecious to be extended to the alien, who 
was long jjractically an outlaw. But when the numbers, wealth 
and power of foreigners residing within (he st.ite bec.ime too 
gie.'it, it w.'is found to be tcolitic to sulcject them to some l.iw, and 
it was held (hat this law should be (heir own. Under the Ottoman 
suli.ins the s>’slem already in existence was continued. 'I'he first 
1 ;ipilulations concluded with a foreign st.ite weie those of 153() 
granted to the French. 'Fhc-y .amounted to a treaty of commerce 
and a treaty allowing (he establishment of Irenehnu-n in Turkey 
and fixing the jurisdiction to be cxc'iaised over (hi-m; individual 
and religious liberty w.is guar.inteed to thc-m, the- king of France- 
being eini'owc-it-d to appoint con.>uls in 'rurkt-y, the- consuls 
bc-ing compc-teiit to judge- the civil and crimin.il .itfairs of French 
subjec ts in 'I’urkc-y according to Frc-nch law, and to appc-.il to thc- 
offuc-rs of the sultan few their aicl in the exc-cuiion ot their sc-n- 
tc-nces. All subsc-(]iu'nt capitulations followc-d this model. Thc- 
caicitulat ions were .it lirst held to be in forc e only during (he life¬ 
time of (he sultan by whom (hey were* gr.inted; thus in i50<) 
Sultan Selim II. renewed (he I'rc-nch capit ulat iun.s gr.inted by his 
predc'c e-^sor. In 1^83 l-ingland obt.iini-cl hc-r first c.ipitulat ion. 
until which time- l-’raiue h.ul been the official iirotertor of all 
Europeans established in Turkey. Latc-r on, England cl.iinu-cl to 
IwotecT the subjc-cts of other nations, a claim rejected in the 
I-renyh capitulations of 1507. it'O-i and 1607, the last-named of 
which explicitly laid down that the subjects of all nations not 
represented at. Constantinople by an ambassador should be under 
French protection. In 1013 Holland obtained her first capitula¬ 
tion. In 1673 the French succeeded in obtaining the renewal of 
the capitulations which had remained unconfirmed since 1607 
Louis XIV. had lieen anxious to secure the protectewate of all 
Catholics in 'Purkey, but was obliged to content himself with the 
recognition of his right to protect all Latins of non-Turkish na- 


tion.ality; his claim for the restoration to the Catholics of the 
holv places usurped by the Greeks was also rejected, the sultan 
only undertaking to {iromise to rest ewe their churches to the 
Jesuit Capuchins. Later, France’s fricndshii) .secured for Turkey 
a successful nc-goliatiou of the- peace ol Belgrade in 1730, and 
the result was the capitulation of 1740; thi.s was no longer limited 
in duration to the sultan's lifetime but was in perpetuity, and 
could not be modified without the assent of the French. It ecwi- 
fcrrecl on the French ambas.sador precedence* over his colleagues. 
•Austri.-i had obtained capitukdions in 171S, modified in 1784; 
Rus.sia .sec ured similar jirivileges in j 784. In the course of the 
i8th century nearly every European jiower obtained capitulations, 
and such ncw'ly-establishcd countries as the United States of 
America, Belgium and Greece, followed in the igth century. 

The po.st-War position of capitulations may be brictly stated. 
Capitulations arc still in force in Abyssinia, China, Egypt and 
Morocco; they may he said to exist in Bulgaria, as Art. 175 of 
the Treaty of Neuilly provides that the immunities ;ind privileges 
ol forc-igne-rs as well as the rights of jurisdiction and of consular 
protection enjoyed by the Allied and Associated Bowers in Bul- 

( garia by virtue of (lie capitulations, usages and treaties, may 
lorin the subject of .special conventions between each of the 
y\Ilic-cl and Associated Bowers and Bulgaria; Great Britain pos- 
.se.s.sc'S extra-territorial jurisdiction in Bahrein, Kuwait and Mus- 
c.it. 'Flu- cajiitulatioris still in force may be thus summarized 
according (o countries. 

Abyssinia.—'Fhe jirovi.sions of (he Klohukowski Treaty of 
1908 by which I-'rame w-as accorded consular jurisdiction in 
Ahy.ssinia are ajiiilicable to all countries diplomatically repre¬ 
sented in Abyssinia. 

China.—Extra-lc-rri(oriaI jurisdiition is enjoyed by Belgium, 
Brazil, Chile, Denmark, France. Gn-at Britain, Italy, japan, the 
Netherlands, Norway, Bortugal, Spain, Sweden and the United 
State.s. 

The Chiru-se do not recognize Chile’s right to extra-territorial 
privileges and a.isc-rt that the Japane.-^e treaties, under which 
Ja;);in(‘.se subjc-cts enjoy extra-territorial rights in China have 
expired, (hough no steps have actually been taken to assume; 
jurisdiction over Japaiu-.se subjects in China. 

Belgium h.'is agreed to Belgian subjects being amenable to 
Chim-se jurisdiition as soon as (he majority of the Bowers now 
possessing extra-territorial privileges in China have agreed to 
relin(|uish (In'in. 

Italy, Denmark, Bortugal and Spain have, by treaties, Nov. and 
Dec., agreed to their nationals being amenable to Chinese 

jurisdiction w-hen all the Bowc-rs signatory to the Washington 
lrea(ic-^ of ic;:c li;ive agreed to aliolition of extra-territoriality. 

Egypt,—Capitulatory rights are pc)s.ses.sed by Belgium, Den- 
m.irk. France, Great Britain, Grt-cci-, Italy, and the Netherlands, 
Norw.iv, Bortugal, Russia, S[jain, Swedc'ii and the United States. 
Kumani.i has limilecl cai»itulalory rights. 

Morocco.—G.rcat Britain and the I'nitcd Stales of America 
rc-lain capitulatory rights in (he Frciuh zone; and the United 
Siati-s in (lu- 'Fangier zone-. In the Syiani-h zone tfreat Britain, 
Japan and the Uniled St.ates of .•Vrni'ric.i retain these rights. 

.Spue I'lii eajiitulatory riglUs h.ive bei-n alemdoned in very 
many countries but in oiu- ins'aiua- alone—Tripolitama—were 
such riglits velmquishefl prior to tlie W'orhl War 'Fhc following 
sumni.irc' shows (he extent to ^\hilll c;i[)itillations have been 
ab.nidonc-d sitoa- i <11 i ;— 

Albania.—By (.la-at Britain, Feb. 6, ig:!). 

China.—By Austria, Germany and the Soviet Union. Extra¬ 
territorial rights have also been lost by the subjects or citizens 
of the Succession States (Boland, Czechoslovakia, etc.') formed 
from the dissolution of Austro-Hungarian and Russian Empires. 

Mexico relinquished her extra-territorial rights in China on 
November iz, igzg. 

Crete. —By Great Britain, .-Vugust 23, 1914. 

Egypt. —liy Austria, Germany and Hungary. By Bersia in 
1928. 

Greece. —By Great Britain, in territories acquired by Greece 
after the Balkan Wars 1912-13, as a result of an agreement 
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embodied in notes of August 25 and September i, 1914. 

Morocco. —In the French zone by Belgium, Bolivia, Costa 
Rica, Denmark, Greece, Italy, Japan, the Netherlands, Norway, 
Portugal, Russia, Sf)ain, Sweden and Switzerland. In the Spanish 
zone by Belgium, Denmark, France, Greece, Italy, the Nether¬ 
lands, Norway, Portugal, Russia, Sweden and Switzerland. Aus¬ 
tria, by Articles 96-98 of the Treaty of St. Germain, September 
10, 1919; Germany by Articles 141-143 of the Treaty of Ver¬ 
sailles, June 28, 1919; Hungar>’ by Articles 80-8:? of the Treaty 
of I'rianon, June 4, 1920 have renounced their capitulatory rights. 

In the Tangier zone, by Belgium, I’rance. Great Britain, Italy, 
the Netherlands, J'ortugal, Spain and Sweden. 

Persia.—The capitulations, in respect of tho.se Powers .still pos¬ 
sessing C'apitulatory Rights, were aiiolished ;is May 10, 192S. 

Siam.—'Pile protocol relating to jurisdiction annexed to the 
general treaty with Siam of July 14. 1925, has abolished the 
SN'stem of jurisdiction heretofore established in Siam for British 
subjects who now' become amenable to the Siamese C'ourts. In 
tlie interests of justice, how'ever, cases may be evoked fritm the 
Siamese Courts and be dealt with by a British ditdom.ilic «ir 
consular officer in accordance w'ith English law. Scr Siam 

Tripolitania.—By Great Britain in October, iqi i. 

Turkey.—By those signatories of the Treaty of Lausanne, 
July 24, I9.'’3, who i)ossessed ca|)itulatory rights in Turkiw at the 
outbreak of the World War: and by Germany, Persia, the Soviet 
l.'nion .and the United States of America. 5rc Concessions. , 

BniiaoCRArTiY.—For the texts of tlie treatie-^ nientione<l, exiepting 
that w ith Siam, .see H. W. V. Temiierley, 'J hr Hi.story oj ihf Peace 
ConjcrcHCC at Paris, vol. 0. (L F. D. M.) 

CAPIZ, a municipality twilh administrative centre and 3.1 
htirrios or districts) and capital of the j)rovince of Capiz, Panax' 
T'hilippine Islands, on the Gapi/ or Panay river, about 4 mi. trom 
its mouth on the north coast. Pop. (1939) 29,021 (a g.iin of 
().999 sinc'(‘ J9J8), of whom 14.027 were males, and 11 w(‘re 
whiles. C'apiz has railway connection with Iloilo. 'I'lie le.ading im 
dusiries are tishing and weaving of f.ibrics of cotton, abaia 
(Manila hem]i) and pina. Sugar and palay (rict*) are f|uite ex- 
tensiveJ.N- raisial, and the first named together with nipa Ih.itdi 
and copra are exported. The jilace is accessible to coasting vi'sseb 
whiih afford direct trade with Manila and render Caiiiz a com 
mercial centre of imiiortance. Besides the agridiltural jiroduct- 
mentioned above, tobacco, maize (corn ) and cacao are also grown. 
The town has a large and imposing Roman Catholic church as wc'll 
as a Protestant church and hospital and good governmmit build¬ 
ings. It is the seat of the provincial high school, and 33-5',^ ol 
its inhabitants of the age of 6 to m, inclusive*, were n-jiorled as 
attending school, and 42-7';; of those ten X'ears old and ovc'r were 
reported literate. The xcrnacular i^ a dialect of I’anay-Bisaxan. 
The place has often been visited b\' txphoons and sutfered con¬ 
siderable- damage- thc-refrom. The number of parcels of land (axed 
in 19,98 was 4.227, aiul (he owners thereof numbered 2,542. 

CAPMANY Y MONTPALAU, ANTONIO DE (174-- 

1813), S]>anish [lolx graph, was born at l.{arcc-lona can Nov. 24, 
1742. He retired from the- armx- in 1770, and was sub.sef|iiently 
clc-cted seerc-tary of the Royal Academy of History at Madrid. 
His principal works are; Menu>rias lii.stdriras sabre la viarhia, 
comviercia, y artes de la cvtli^ua ciudad de Barcelona (4 vols., 

1770^-92); Teatro hhtorico-critico de la elocurncia Espaiiola 
(17S6); Filiosojia de la elocnencia (177C), and Cuestiones criti- 
cas sabre varies puntos de historia ccondmica, politica, y viilitar 
(1807). Cafimanx'died at B.arcelona on Nov. 14, 1813. His mono¬ 
graph on the history of his birthplace .still preserves much of its , 
original value. I 

CAPO D’ISTRIA, GIOVANNI ANTONIO (JOAN¬ 
NES), Coi^NT (1776-1831), Russian and Greek statesman, son 
of Count Antonio Capo dTstria, the head of an old Corfiot family, 
was born in Corfu on Feb. ii, 1776. and studied at Padua. In 1800 
he became secretary to the legislative council of the septinsular 
republic (Ionian Islands), and in 1S07 he organi.scd the defence of 
Santa Maura against Ali Pasha. A profound admirer of Russia, he 
entered her service in 1809 and became aUache at Vienna in 1811. 
After serving on a mission to the principalities in 1812, Capo 


dTstria was attached to Barclay de Tolly’s staff during the cam¬ 
paign in 1S13 and, after a mission to Switzerland, was present in 
Paris and later at the Congress of Vienna. At that Congress he 
exercised great influence and prepared a memorandum for Alex¬ 
ander on German policy in which he advocated keejiing Germany 
in dcjicndcnce upon Russia. He also opposed the dismemberment 
of France, and was largely responsible for the treaty of Nov. 20. 
1815, in which year he was made secretary of state, sharing the 
ministry of foreign affairs with Nesselrode, and assuming control 
of Be.'^sarabia. After attending the Congress of Aix-la-Chapelle in 
iSiS, Gapo d'lstria paid a visit to Corfu where he listened to the 
comiilainis of the Corfiots against Fmglish rule, (,)n his return to 
Ru;-sia. he visited England to lay their complaints before the 
British Cabinet by whom he wais somewlial coldly received. He 
-was responsible for drafting the protest of the Tsar against the 
Carlsbad Decrees (see Ai,kxanD!:k I ] .Xi.f.ks wni k I’Avi.ovicii j), 
and in Oc tolter 1S20 at fended llu- Cmigress at d'roppau Metter- 
nich did his utmost to ch'tach the Tsar's lonfidc-iue from Capo 
dTstria, and was successful in bringing about his resignatimi in 
1S22. J-'ive years later the Greek national assenibl\- c-lext(-d Gapo 
d'lslria to the presiilency of the republii. Nicholas I. liad suc¬ 
ceeded Alexander upon the Russian throne. ;md tlie count lias- 
t(-n<‘(l to Tsarskoye Selo from Geneva, where he bad been living, 
in ordi-r to obtain (he Tsar’.s permission to lakt- up his new ih)s 1. 
'Phis was readily granted him, and he .set forth as virtually a 
Russian agent in Greece. After a tour of lMjro]H-. during wliich hi- 
endeavoured (o .secure the support of the Go\ernments hu- his 
new work. Capo d’lslria kmdi-d at N,iui)li;i on Jan, 19. ns '8 

1 loiii tlie outset he had to faie iininensc dil'in ull Irs in Gri-eii--' 
a land with a bankrupt treasury, a baif-b;irbari;in poiuilation. and 
with its soil not yet freed from the })resenic- of Ibrahiiii B.i-ha'.s 
aiinv in tin- Morea. Ilis international reputation was ajtim-i iaied 
by (111- Gri-c-k.s, but his aristocratic outlook and want of Iuidmii 
. s\-nip;!tli>' soon alienated a ilemoer.-itic and turbulent jieople. ^'l-l 
he lougbt against (hi- restrictive jiolicy of the I-iuropean .stale.s in 
n-g.ard to Greeie, and it wais not until his ni;irki-d pri-trreth c for 
I’h.UKiriotes (i/.n ) and Gorliots together with tin- jiromolion oi 
hi.^ brothers to high commands had earni-ii him w-ide.sjiread dislike 
ih.il (he incipient fires of revolt blazed up into open r-.-brllion By 
tailing in Russian aid to suppress the revolt, Capit d'Etria gavi- it 
the character of a n.itional and patriotic rising; and bis inijj’-ison- 
im-nl of the leader of the Mavrornii hales clan aroused tlu fury 
of (he M.iinot.s. The Russian minister sought to make ju-au , anil 
might h.ave succeeded, but for C’a[)o dTstria’s insolent In.itiiu-iit 
of the old Mavromichales chii'f, Bc-lrobey, who gave (he sign,a I to 
his son and a cousin to wijic- out the insult. On (he following day 
(Oct. (), 1831 ), Capo dTstria was assassin.'ited be- these two men 
as he went into choreh. 

liiitj iooi:Ai-nv.--Car) W. P. Mi'n(ii-lssf)hn-B,irthol(l\ V Cixif Johann 
Kiifxidia rill'. {Hi-rlin, iKO-i) is ba'-cd on ;i!I tin- soiiivi-s, ])rinli-(i .iiuJ 
unprinti-d, available at llic lime of publication, .-inci conl.'iins an 
excellent guidf* to these. See also the historical section- ol I*, clc- 
M.'irten'.s Keeueil de.s traiih contlus par la Rmsie, etr (1S71. c-ti ), 
ancl \V .-Mi-son Phillips, I'hr U'nr aj Grnk Iinirprtuirnrr fiSig, ). 
IJiuler the Russian title “Zapiska grai)h;i Joanna ( apodi 11 i.e" is 
published in the series of the- Imperial Russian Historic.,d Society, 
vol. iii. p. ib.i (St. Petersfiurg, 1868) the .-(prri^u dr via rarrihr 
puhliqur, written liy Capo d’lstria for presentation Ici (he c-mjcc-ror 
.Ale.xander, and dated at (ieneva 7 )cr. 12 (2.4.\,S ) ()f oniailili tied 

materials may be mcnlioned the Ic-tli-rs of Cajio d'lstria to Sir Richard 
Church, vol. xvi. of the Church PajH-rs in the- British IMii'cnrn [Add. 
mss. 1). Srr fu'-thc-r, hihliogi-.-ijihy to chapter vi. o! x-ol. x. 

of the { iivibridi^r Modmi /li turv (Tt;07). 

CAPODISTRIA, a (ow'M and seaport of Istria, Italy in flu* 
province* of Pola, 15m. .S \V. of d'riesti* by rail but aUo rc.iiln-ii by 
steainc-r. Pop, ( i<y36) 7,105 Mowni, ii aeiS 1 c oniiiunic 1 it i- 
situated on a small island, w'hii h occupies the- end r)t a large bay 
in the Gulf of Trieste, ami which is connected with the mainland 
by a causeway half a mile in k-nglh. Capodistria i^^ an old town 
with small streets, and has preserved remarkably well its Venetian 
character. There are some good Venetian pictures in the- churches. 
The most noteworthy buildings are the calhedr;il, the Palazzo 
del Podestd ancl the Lof^eja, all of them situated in the prin¬ 
cipal square. There are extensive salt works near the town. 
Capodistria is usually identified with the town of Aegida, which 
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received (in the 6th century a.D.) the name of Justinopolis from 
just in II. When at the he>:innin>r of the t.^th century Istria fell 
into the hands of the patriarchs of Acjuilc ia, they made this town 
the capital of Istria (whence its name). It w'as captured by the 
Venetians in 1278. 

CAPONIER (from the Fr. caponnUrc, properly a capon- 
cote or house), in fortification, a work con.structed in the ditch 
of a fort so that fire from it can sweeji the bottom of the ditih 
and prev'cmt an enemy from estatilishinc' himself IhcTcin. "Die 
term is used in a military sense as early as in tlie late 17th een- 
tur)'. In various bastioned systems of fortification a ca[»onier 
'crved merely as a covc'red means of access to outworks, the* 
bastion trace pro\idint.': for the defence of the ditch by fire from 
the main parafiet. 

CAPORETTO, BATTLE OF. I'his is the title ^ivcai to 

tlu’ lieac'v but soon retri(‘\'e(| defe.it ol the Italian force in 
Vene/.i.'i. liej,unnin^; on 0 ( 1 . 24, icji;, the AustroCierman drive 
was finally thwarted on flie eeneral line of the I’iave in Decenilier. 
Th(“ Italian offensive of Autt.-Seiit. 1(417 (\ce W'uRi.n W'ak I) had 
reduced boroevic 's aimies to the limit of n“sist;inre, so much so 
that, as Ludendorff roiords, ‘dii the* middle of .'September it 
bei.ime neics-sir)' to dia ide for the attack on Italy in order to 
pre\'eait the ( i)]l,i|)a‘ of Ausi riad liiiiyaiA-.’' 

'Diere was a clear difference of opinion on the Italian side ns 
to the best wav of meeting the fmthcominK attack, ('adorn.1 fell 
he must .stand on the defens'ivc'. ('apidlo, who commandcal the IT. 
Artiic’, was anxious to anticipate the enemy’s move by an attack 
north-east from his [cositions on the Uainsizza plateau. If is army 
was in the'main aliened tor attack, fora continuation of the offc-ii- 
sive which had been brokc'ti off in September, and he judged it 
impossible, f;iveii the' difficulty of communications ;md the risk 
of imminent attack, to lake up the* podlions best adapted for de¬ 
fence. In this idc'a he h.ol the' sunjiort of more than one c»f his 
ccnp-i coinnnnders, but ('.adorna did not ayree with Capello whose 
jilan would have been suIVk iimt to annihilate the AusIro-Cjcrman 
oll'ensive, 

1. THE AUSTRO-GERMAN ATTACK 

Disposition of Italian Forces. —Cadorna had received satis¬ 
factory re[iorts conccTiiiny the morale of his trooiis. He had 
enough men, though a number of his units were below strenylh; 
and he had enough guns, in .sjiiie of the withdrawal of the Allied 
batteries, though he would have been glad of more heavy artillery. 
Hetween Monte Kombone and Monte San (labriele, Capc'llo had 
some 2,200 gims and nc’arly 800 trench mortars. North of Tol- 
niino the line on the left bank of the Tsonzo was held by Cavacioc- 
chi's IVf (’orps, whose left wing held the IMezz.o basin and was in 
contact with the' Carnia force on Monte Kombone* Next came 
Hadoglio’s XW'll. Corjis, whose left wing, the i()th Iiivision, 
raised to the strcuigth of an army corps, held the lines opposite 
Tolniiiio. The oilier three divisions which lompleled the XXVII. 
Corps wc're acros.s tlie river south of the Lorn idaleau. behind 
Cavaciocchi's right and the u^th Division, on the mountains west 
of the Isonzo, la>' the X’ll. ('orps, newly reconstituted with units 
from other corps, and commaiided by Gen. buoiigiov.uini. On 
the right of the XX\ Il.. holding the line as far as Monte Santo, 
were* C'aviglia's XXIV'. Corps and Albricci's II. Corps. 

'Die weak point of the Italian line was the Tolmino sector; 
the* weakest part of (he sc‘c lor wa.s at the junction of the XXVII. 
Corps (i,c;tli Division) with the I\', (.b>th Divi.sion), and the 
wc'akesl position of all was that held liy the right of the .jhlh 
Division, which was clinging to the slopes of Sleme and Mrzlivrh. 
compleU'ly clomin.iled b_v the' enemy and badly off for communi¬ 
cations with its lu'ighbcuirs. 'I’hc Tolmino sector was chosen for 
the maiu enc'iux’ attack, .and here, owing to a conijdex of circum¬ 
stances, (he Austro-Gc'iman forces won a success that led to a 
great Italian di.saster. The Italian preparations were much handi- 
cap])ed by the illness of Capello. 

The Attack Launched. —The main attack came in the direc¬ 
tion anticipated, between Monte Kombone and south of Tolmino, 
and was conducted by a mixed German and Austrian army under 
Gen. Otto von Below. The army, which was known as the XIV. 


-CAPORETTO 

Army, consisted of nine Austrian divisions and seven German, in 
four groups. The northern group of four divisions (Ihrc'e Aus¬ 
trian and one German Jiiger) was commanded by Kiauss, who 
had been called back from the Bukovina. Next came a group of 
three divisions (one Austrian and two German) under the Ger¬ 
man, von Stein, and a group of two German divisions under the 
(ierman, von Berrer. South of these two central groups was a 
mixed group (one Austrian and two German) under the Austrian, 
von Scotti. East of Tolmino lay four div'isions in rc.serve. Boro- 
c*vic had 20 divisions in his two Isonzo armies between Auzza and 
the .sea. Below and Henriciuez (II, Isonzo Army) had .some 2,500 
guns and 500 trench mOrlars. 

The bombardment began at 2 o’clock on the morning of (')ct. 
24. in wild autumn w'ealher. There was a drizzle of snow on the 
high ridges, rain below, and mist evt'rywhere. Towards dawn the 
tire died down, and it was thought on some parts of the delencl- 
ing front that the bad wc-ather had counsc'llc'd a delay in the at- 
I tack. But the attackers were to make skilful use of the w'cather 
' conditions, and only on Monte Kombone, on Krauss’s extreme 
right, an attack in conjunction with the left w'ing of Krobatin’s 
X. Army had to be given u[) owing to the .snow. 

Kraiiss's main attack was a straight drive through the Italian 
lines in the I’lezzo basin, lii.s br.st objective the Saga dclile. But 
he meant to reach without delay the ridge of the Stol ( 0 ,.; 0 '; ft.), 

I whicli stood athwart a further direct advance. I ctr this attack he 
I detailed the* 22rid Schutzen Division, followed bv' a Kaiserjiigcr 
and a Kaiserschiitzen battalion, which were to go straight for (he 
! Slol, :md by six battalions of the .3rd (Edelweiss) .Division which 
were* to make for (he val I'ell.i by way of the val d'Uccea. 
Krauss’s left wing, the 55th (Bosnian) Division, atl.ackecl tlie 
\’r.sic-\’rata ridge, with tiic ol.iject of breaking through to the 
Isonzo and Cai^orctto. 

Kraiiss’s drive, after hard bghling, broke througli the three 
front lines held by the It.alian 5o(h Division, but the attacking 
troojis wen* checked at the Saga defile. When evening loll this 
position was still in the he.nds of the* Italians, but the* battle liacl 
gone badly for the defenders farther south, and a retreat to the 
Stol became* neces.sary. Krauss's Bosnians had met with no suc¬ 
cess against (he left wing of the Italian .|,3r() Division, but Sli.-in’s 
group had carried all before it. Stein opened his attack with his 
right wing, the Austrian 50th L>ivisiori. at 7.30 a.m., attacking 
(he Italian 46th Division between IMoiite Nero and X'odil. A lit¬ 
tle la((*r the Bavarian Alpenkorps, advancing from "rolmino, at¬ 
tacked the ridges ea.st of the Basso di Zogradan, while Berrer and 
Scotti attacked farther south. 

Success of the Silesians.—-When both Slc'in’s initial attacks 
W’(*rc' under w'ay the i :lh Silc'sian Division, under Gen. von 
Leejuis, was sent in between them. Lequis attacked in two col¬ 
umns, one on each side of the river, making for (\i[)on'lto, wliere 
it was ho[)t*(l he would join W'ilh Kmuss’s Bosnians, Both col¬ 
umns were conqiietely successful. The right-hand oluimi. aided 
!)>• the strong attacks of the Austrian "olh Division, piercc'd the 
extreme right of the Italian 4f)ih Division and pushed north¬ 
west with all speed. Across tie. riva r, where the Alpenkoiqis was 
making good headway on (he slopes abo\o ilic road. Le(]uis’s 
lelt-hand column cjuickly rcachtil the Itali.ai seiond lino, where 
the valley narrows below the hamlet of i'dni d'liis line had bcien 
hc*lcl until the eve cjI the ii.iitle liy a brigade of the J\'. (’or[)s, 
but at the last rn()mc*nt the sector w.is (i,ni q'erred to the XXV’Tl. 
('ori)s, and the Napoli Brigacle was given to Badoedio to hold this 
important point. Oiilv one battalion, howev'cr, wais placed near 
the river. The re.st of (his regiment (the 76th) lay at the Zogra- 
dan pass, high on the ridge to the south-west, ami the other regi¬ 
ment of the brigade (the 75th), together with the brigacle com¬ 
mand, w'as three miles away, on the western slo[)('s bc'low Zogra- 
clan. The single battalicm, of which only a platoon w’as on the 
road, seems to have been taken completely by surprise. It was 
run over by the Silesians, who proceeded on their way up the 
valley practically unmolested. 

Meanwhile, the Aljamkorps, Berrer's two clivi.sions and Scotti’s 
right wing were breaking up Badoglio’s left, while the latter’s 
right, across the river, and Caviglia .s coqvs were being strongly 
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;illaek.rJ I)}’ Sunni's Irfl ;iiul Ilenri{|ijt'/V rij^^ht "Plu' attack from 
I'olmino lud tAcii cairicd out with ■'kill, spccnl aiirl rcsoUilion, 
and h_\ .1 tapiia! crroi', cvhii fi has ucmt Ix-cn satisfactorily ex¬ 
plained, (hr Jl.alian rims icm.'iined silent until loo late Detinile 
onkrs had lieeii eiven liolii hy ('adoin.'i ami hy (’apello that iin- 
nu'dia.ti]>' upon iho openiiii-i of the enem)‘s liomhardment the 
Italian artillorc' .slnaild oiicn tire on tlie enemy's Ireruhes and 
zones ot I oncentralion. and (hat (hc‘e ?houki la\' down a heavy 
harrape as soon as llure were signs of movement. 'I’hese orders 
Were not (arriiaJ olL and. o^^il'^; to great destruttion ol (elej)hone 
wires, wlien the gun.'- lin.il!} i/egan their lire was lit till and uncer¬ 
tain. 'Taken hv sLit'inis;-. puzzled hy tin* compar.itive silence 
of their own guU’ and hlinded I'V mi.rf, the troojis of the ic^th 
Ihcision opposed ;i weak re.sislaiae to the .\uslro-( lerman attack. 

ilenritjUi'z’s alt. ok on the T.ainsizza plateau, altliough it iTud 
with smoe ini' i,, I sncce'S. v,:is readily repulsed, Badoglio had 
hoiiecl (o liold till erieiiiv attack from 'Tolmino and turn the scale 
hy a counter-attack on Ifir l.om plateau with his three divi-ions 
on the left hank of the Ison/ct. Thit In* was not atiorded the 
chtirue of attempJiiig ;my such manoeuvre*. It was long hc-fore | 
he recc-ived any news of how the clay was going on the front of 
the ickh Division, and from llie f)C*gimiing of the action he was 
unable to communicate with his divisions across the ri\er. In a 
message sent to Army Ileadciuarters a* ivm. he reported the ! 
enemy success scjuth of Jeza. but *^^aicl that he had no new's from i 
the commands of the u;ih Dixision and the IV. C'orj).-., and that 
he was unable to communicate with anyone. 

Uy 4 r.M. Lequis's Silesians were approaching ('aporetlo. The 
left-hand column was utimole.qed on its march. The right-hand 
column, which had cut in behind the* Italian 4,srd Division, was 
making the task of the .Austrian 50th comparatively t^asy. and 
brushing aside the spasmodic opposition of such small detach- 


: ments as came in its way. t’avac icH chi had filh'd his ftont lines 
: loo lull, and sc*nt practically all his reserves ai ross the ii\'er, in 
j immediate support of the 4.p(l and 46th Di\'isic)ns 

I II. THE ITALIAN RETREAT 

j r.\' e\-ening Stc-in was pouring troops through the breach nunlc' 
I by th.c- Silesians, and was making good headway with the Austiian 
; 5olli Division on their right, while the* Alpc-rikorps. beric-r and 
j Scolli had in several place' gainc-d the high ridges dcanniating 
the head ot the Judrio vallc'N' Krauss was still held up a! Saga 
I and J’olounik, and his lioaiians li.id gained no more ground, but 
I the bre.ik-tlirough between 'I'cilmino and C.ipon-tto had made 
tile- It.ilian positions untc'nable. 

At ('i\iclale. wdierc* (,'apellu had his hcaidcjuarter,- and a! the 
('omando Supremo in Udine, the hrsl news th.it cinic honi ihc’ 
I\’ C'or[)s, and (lie absence of nc'ws from the X.W'll , made a 
' grave im|iiession. Capello sent u]) the arin\' rescawe'. b\' tlu 'zalJev 
roacks aiic.l dispal ched Moninori to diicct the ‘dc-ll wing Ulie IV, 
.and \' 1 I Corps), liy evening it was clear that the c ikmjc had 
won .a bin success, though it was not yc*t cle.ir to v\hai an e.'Lteiit 
the whole Italian left waas crumbling There scaaned good le.ison 
to hc;i>c* lli.al the advance might be blocked in the- ii.oiew v.dh v.s 
wc‘sl c;f the Isonzo. lint by nightfall lioth the I\’ Cor|i and the 
ic;lh Division were practically broken in pieces dlie \ II Corp:^ 
w.is bc*ginning to be- attacked at laiico, and its. righi w.i- iincov- 
erc-d by the destruction of most of the iplh Di\i-ion The right 
wing of (he icjth was still holding on Clobocak .and docMi to (he 
rivc-r, and troojjs were being brought back from the h t; bank to 
strengthen this line. But it was obvious that I hr pee it ions on the 
Ikiin.^izza could not be obtained, and orders wa re gicen to (Vivn'glia, 
who had taken over Badoglio’s troops beyond (hr river, to prepare 
for a retreat across the Usonzo. 
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At the moment the most dangerous point appeared to be the 
extreme left wing, where if was clear that Krauss would try and 
push through the val (i'Lccea, the shortest way to the Taglia- 
merito. Two Alpine groufis had been disf)atrhef! tf) this sector 
the day before, and Cadorna gave orders that the val d’Ufcca 
must l)e l)l(jcked at all costs. He sent out orders for resistance on 
three successive lines, all radiating from Monte Maggiore, which 
was the key position, but at the same time, as a j)recaution, he 
direcic-d th.it j)lans and orders should be drawn up for a general 
retreat to the Tagliamento. 

The news on the morning of Oct. 25 was increasingly grave. 
Krauss was pressing upon the Stol, and finding a wc-ak resistance; 
no stand was being made at t'recla ; Monte Matajur had fallen, 
practic.illy undcdc-ncled. Other positions were seriously threatenecl, 
and there was no confidence that they would be held, for it was 
now known in ('i\'idale and Tcline that the bc'haviour of some 
of the troops in the line* hacl been very unsatisfactory, find that 
this unexpected lack of spirit was communicating itself to some 
of the reserves. These had a diffuailt task in getting to the scene 
of ac tion, for as they marc heal up the narrow mountain roads 
they were' met by ever-increasing masses of fugitives, the bulk 
of whom belongc'd to the non-combatant siTvices. This unfor¬ 
tunate* state of affairs undoubtedly hastc*necl the* break-u|) of 
(.'apello’s whole left wing, 

Preparations for Retreat.—On the* afternoon of Oct 2^ 
C'afiello, who could light no more against his illness, and had 
been told by the chief mc’dical officer of the army that he must 
rc'sign his commancl, jjroposecl an immediate* relr(*;it to the* 'I'aglia- 
nu*nto, arguing that it was us(*less to send more reservc*s into the* 
chaos among the hills west of the* Ison/o C.idorna felt that 
unli*.ss he could dehiN* the* enc*my adwame down (he* Natisone and 
Judrio \ alleys he r,in the* risk of having Ins c c'ntre and right cut 
oft Mont nol i, wlu> now sin. cc*('ded ('.ip(*l!o in command of the 
11 . Army, thought that he could liold on a line from Monte* 
Maggiore* to Monte* ('arni/,/,a and tlu-nce* aeretss (he* \’;ille*>*s to 
Monte Korada. Cadorna de-cide'd to att(*inp( a further stand 
while warning d’assenii (('arrii.i force), di Kobilant (IW .Army) 
and the duke of .Aosta to liole] (ht*msel\’e.s in rc'adiness for retre*at. 
but at midnight on Oct. :f) he was wakened to hear (hat Monte 
Maggiore had fallen He at once eln*w up (he orders for a gein*ral 
re*treal beyond tin* Tagliamento, and his ])lans we-re already ma- 
ttill'd for the longer letreat ai ro.ss the ria\e whic h he fore.saw 
would be* n(*eessar>’ in order to gc't to a shorter lint*, 'riie retreat 
began on ()c(. .^7, and two days later |)rovi.>i()nal orelc*rs and jilans 
we've issued for the further retirement to (lie I’iax'e. 

I'oi I iiiiately for Italy, and for the c.iuse of (he F.ntente*, (he 
(.ie*rmans and .Xustiiins wen* outrunning (heir (raii'^port. Kniuss 
(ompl.lined that only he and Kraffl \()n 1 )(dmensingen, Ik'low’s 
chief-ed-si;ilf, had been inspire'd b>’ ade<iu.t(e ambitions for the 
attack, 'riu* olijt'clive. had been Ci\idalt*, or at best the 'I'aglia- 
meiito. Kralil thought they should h.ixc had the .Adige in N'iew. 
Krauss c'xpressi'd the* opinion that the real objecti\t* should liave 
been l->ons. It mint be' renu'inber<*d, hoW(*\(*r. that the* inm.s- 
port eliiliculties were ver>' great. Germany could not sji.ire troops 
or m.ite rial for ;in unlimited etiort hc're, and the unexiH'ctedly 
we.ak nsistaiue* of the Italian 11 . Army could hardly h.ixe* en- 
(erc'd into tin* calculations of (hose* who were hound not to take 
too main' risks. Kr.uis.s admits that if ('.ivacien chi had held the 
Stol in foru* his own move* would have* been f rust rat e*el. 

The critical davs for the Italians were Oct. and ,;i, when 
the pressure from north and east thre.itened the* tlank and rear 
of the HI. Armv. who.se task had been made more dilTuult by 
the lue'm.iture* hleuving ui). owing to a false .alarm, of the* iierma- 
ne*n( hridges at ('asarsa, and hv the fact that (he Tagliamento 
had (oiue down in suilden and \ io!e'nt llood. Hut by the evening 
of Xov, I the last of the duke of Aostaks troops had been suc¬ 
cessfully withdrawn across (he river. 

Cadorna’s weakest point was the stretch of the river west of 
Tarcento, for which Krauss and Stein were making with all speed. 
Two divisions under Hi (iiorgio hacl been dispatched to hold this 
line, but their march athwart the line of the retreat had been very 


difTicuIt. Stein's troops were repuksed with heax’v loss, but on 
the evening of X"ovc 2 Krau.ss's Hosnians succ'ceded in crossing 
at Cornino. and the following morning Di Giorgio was strongly 
attacked at Pinzana. Two days later his left was pushed back 
still farther, endangering the line of retreat for the Carnia force 
and once more threatening (he whole Italian line with enxTlop- 
ment from the north. 

On the morning of Nov. 4 Cadorna ordered the retreat to the 
Piave, and that night the troops holding the line of the Taglia- 
mi*nto resumed their man h westward. The* 1 \'. Army in Cadore 
was now in a difficult position, iiut Di Giorgio and the other cover¬ 
ing troops of the worn-out 11 . Army slowed down the enemy's ad¬ 
vance and gave time for most of di Robilant's troops to get aw*ay 
from Cadore and come into line belwi'cn the 1 , and Ilf. Armies. 
Hut (he greater part of Tassoni's Carnia force wa.s caught hc- 
tween Krauss’s troops and Krohatin's X. Army. 

in. THE RECOVERY ON THE PIAVE 

New Italian Positions. —Hy Nov. S the bulk of thi* IV. Army 
was in line. On Nov. (j and 10 the last covering troo|)s of the II. 
and III. Armies crossed the Pia\c* from Pederobba to the sea. 
'Fhe line chosen to defend the fortunes of Italy implied a with¬ 
drawal of fhc ri.ghf wing of the 1 . Army. Pecori-Giraldi retired 
from Asiago and Gallio and ba.st*d his right on the fortified lini's 
of the M(*l(*tta group, giving up the XVlIl. Corps to di Robilant, 
will) held the line from the Hrenta to the Piave and tlu* short 
stretch of (he river as far as the Monlello. 

R<*ser\'e.s W'ere coming in fast from the depots, including (he 
young class of jSegg k'rc'iuh and Hritish divisions were already in 
Italy and others were on the way. HuL Diaz, who took over the 
command from Cadorna on Nox’. q, had to face a situation that 
s(*emed almost dc'speratc*. The Italian tirmics had lo^l some 
,U’o.ooo men in kill<*d, wounded and missing, tlu* imriilicr of jiris- 
oners bc'ing estimated at :’0s,ooo. 'J'he bull; of tlu* II. Army luid 
to be eountc'd out altogether and (he total iramber of troops to 
he rcorganizc'd and refitted was ox'c'r .700,00c:). More* than ;rooo 
guns hacl bec*n lo.U and over 1,700 trc*ncli moMars, It seenuul 
\(*ry doubttul whether these* greatly weakened lorces could resist, 
(he rc'iirvvc'cl attacks of (he xiclorious armies which had ioJlowed 
so (Id.scly on their hec'Is. Fortunately, the jil.ins lor clrft'iuc' had 
bc*en well and truly laid by Cadorna in the limited time that xvas 
available, and still more* fortunately, as a result of the* clanger in 
loif, he had caused elaliorate preparatior.s to lu* rnacli* in the 
Grappa sc'ctor. It was due to this forethought Ih.it resistance 
on the* line now chosen was jxossihle. 

Diaz had little* breathing space, though some days elapsed before 
(he enemy could prepare for an attack in force on tlu* iu*w line, 
for Conrad, on (he 'Prentiiio front, saw a chance ;md, (hough 
lu* was short of troops, struck at once 'vxhile calling for reinforce¬ 
ments. He attacked Pecori’s trooji.s on .\o\'. 10 a.s the.v were 
l»r(*paring to comi* b uk to the line alrt'ady indie alt*d and con- 
timit'd his attack on the* new positions. Hut ton viaxs' lighting 
brought heaxy losse.s and no sue <a*ss. Meanwhile, Horoex ic' had 
Ic'.steci (lu* rix't'r clc*feiues. lie got (rooj)s ai ross in txvo places but 
failed to m.tke furthc-r progre^.s, and on Xo\-. 1(1 an attack in force* 
failed c omplc'tely, the* Austrians losing some i,;oo killc-d and 
nearly as many ])iisoners. 

C'onrad and Horoexic' were* making no hracixxax', but a very 
dangerou.^ attack was being condiutc'cl by Kr.iuss beixveen the 
Hn-nta and the Hiave. Attempts to ]>reak through by the valley 
roads were c)uickly frustr.ited, and persi.-leiit efforts to capture the 
all-importanf ridge of .Monte Tumba-Monfenc'r:i, xvhich runs doxvn 
fiom the Grappa massif to the Piax'e. failed to pierce the thin 
Italian lines. The struggle at this point lasted for fixe days, Nov. 
iS-22, and (he Italian IX. Conas, under Ruggeri Fadcrchi, fought 
a grea^ fight. The critical day xxais Nov. 22, xvhen Krauss's Bos¬ 
nians and German Jliger made a final effort to break through. 
The attacking columns rc'ached the crest of Monte Tomba. but 
their bolt wa.s shot. In the evening Ruggeri Laderchi counter¬ 
attacked and drove the enemy off the ridge, exc ept at one point. 
Next day reserves arrixxd and the line was firmly established on 
it.s positions. 
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Meanwhile, in the Grappa sector, Krauss had attacked on Nov. I 
21 with his centre and right, but after a week’s fighting, in spite ' 
of reinforcements drawn from Stein and Krobatin, he had to call 
a halt. A fresh attack was preparing when the situation was cased 
by the arrival of the British anci French divisions which had 
hitherto been waiting in reserve. On Dec. 2 three British divi¬ 
sions, under Gen. the earl of Cavan, took over the Montello sec¬ 
tor, and a .similar French force under Gen. Duchesne relieved the 
IX. Coriis in the Monte Tomba region. It was expected that both 
these points would be the objc'ct of early attack, luit as it turned I 
out they were both left unmolested, t'onrad and Krauss contin- j 
lied their attempts on the mountain front, ])ul Krauss confined 
his efforts to the Crajipa sector. Krauss could not immediately 
renew his attack, but on Dec. 3 Conrad, reinfon ed l)Ut-still com¬ 
plaining that he was starved for means of attack, opened a heavy 
liondjardment on the curve of the Italian front from Monte 
Sisemol to east of Monte Badenecche. 

Next day he pinched out the Mclf'tt.a-Badenecche salient and 
took Monte Fior and Caslelgoniberto in the rear, and the day 
following he pushed down towards Fo/.a. The position w.as crilic.il, 
but the Italians succeeded in csfaltlishing a new line farther south, 
covering Valstagna and the mouth of the Frenztda valley. On Dec. 
23, after careful preparation, Conrad launehetl a new attack on 
the lines between Monte Siseinol and the I'ren/.ela vallt'y. He 
gained a big initial success, taking both Col cltdl’ Orso and Monte 
Melago and cutting off a large nuinber of prisoncTs. 'The next day 
(he Italians counter-attacked and retook both the hills. They es¬ 
tablished themselves firmly in their rc'serve lines and rc'iuilst'd 
another attack, the last, on Christmas Day. 

Krauss's Final Effort.—Meanwhile, lietween Conrad’s two ef¬ 
forts, Ivraus.s had made a determined altc'inpt to drive the Italians ^ 
oil Monte (irai'pa. hlis command had been increa.sed to ten divi¬ 
sions, six Auslro-lUingarian and four German, and be did not 
spare Ids trooiis. He opened his attack on Dec. ii by a jmsh on 
each wing; from tin; Brenta valley and Mcrnte Pertica ag.iin>t 
Col della Berrelta, and against both sides of the Col dc-ll' Orso- 
Molaro-Io salient. On the led'!, in spite of rcpc'ated attacks that 
lasted ten da>’s, hi.. Cic-rman di\’isions made* little headway, bul 011 
the right, a! the end of four days’ hard lighting, he h.id l.'ikm j 
Col Caprilt' and C'ol della Berrc'lta. Four days more and hi* wa^: : 
in iios:.es:don of IHonte .Asolone, which looks down the* \';dle di \ 
Santa I'elieita to the longed-for haven of the plain. This was Ihc' 
term of the Austrian acbaiiuce On l.)ec. 20 I he* Italians counter- i 
attacked and won back a good deal of the lost ground, the last 
move in the long struggle. Krauss accciMed failure for the mo¬ 
ment, lioi)ing’: for an carl}^ spring offensive farther we.st. Five clays 
later tlie snow c.inu-, (he heavy winter fall that w.as a month late*. 
The invaders had been favoured by the tardy coming of winter, 
which greatly ])ro]onged the strain on the sorely-tried ;!rniies of 
Italy. Bul it gave also to the defemding troops the chance to rc-- 
make at once a .shaken reputation. They look the chance and 
their recovery was a rc-inarkal)le fc*at of courage. 

Conclusion.—The narrative has indieatcal liric-lly the causes | 
which Ic'd lo the Italian disaster. 'I'he defending troops were sub- j 
jeeted to a very sc-vere trial; bul it wcjuld sc'cmi clear that failure 
and disaster might h.ive been largely averted if (he- prc-jiar.-itions 
against the Austio-Gc'nnan attack and the actual conduct of the 
defence had been differemt. 'Fo .sum up, there wen? loo many 
troops in the front lines and too few in the “battle positions.” 
Cadorna had not succt^edecl in making all his subordinates gr.isp 
the principles of defence in depth or of “elastic” defence. And, 
given the erroneous dispositions of the dc-fensivc lines, the re¬ 
serves were too far back. The Italian armies on the Julian front 
had been constantly on the offensive. They had had no recent 
practice in meeting an attack on the grand scale. It was this lack 
of practice, no doubt, and a false confidence based on obsok-tc 
experience, which led to the belief that even if the opening phases 
of the battle were unfavourable to the defence, there would be 
ample time to restore the situation. 

When retreat became inevitable, the pro.spects might well have 
seemed desperate to those who had to organize it. I^or the army, 
long used to the war of positions that had been the rule for 


month.s, was in no condition to move. The retreat, with all its 
confusion, its mistakes and its tragedies, remains an astonishing 
achievement. The resi.stance w'hich followed it, when the retiring 
armies turned and stood at b.iy on the mountains and on the Piave, 
was the greatest of Italian victories. 

BinciooKAPiiv. — W. th'tel, ]'(}rvhirs(h in Ohcritalicn, voni Isonzo 
zur Piave, igij (n)i8) ; V. Coda, Dalla Buinsizza al Piave, Oct.-Xov. 
1017 (loig); L. Cadorna, La Guerra alia Fronle Ilaliana 
.SVe .also Wokj.d W.vr 1 . Bihlioi^raplty. (\V. K. MeC.) 

CAPPADOCIA, in ancient geography, an extensive inland 
district of Asia Minor. In the lime of Herodotus the Caiipado- 
cians occuiiied the whole region from Mount Taurus to the Fiixine. 
That author tells us that the name of the CappatloGans w’as 
applied to Ihem by tlie Persians, w'hile they were termed liy the 
Greeks “Syrians,” or “W'hile Svrians” {LiiKosyri). Fnder the 
later kings of the Persian empire they were divided into two sa¬ 
trapies or governments, the one comi>rising the central and inland 
portion, to which the name of (/apjiadocia conliiiui d to he applied 
i)y CIreek geographers, whili' the other was tallttl Cappadocia 
Kara llovrov, or simply Poidus ((/.p. ). Tin’s division had already 
come about before the time of Xenoplion. As aiii'r llu' (all of 
the Persi.in governmenl the two ])rovinces (onlimicd to be se|j- 
arate, the distiiution was jx-rjadiialed, and the iiami- C.ippadtx ia 
came to be restricted to (be inland proviiue (some; iiiu s tailed 
Great Cappadoci.a ), which alom* will he consideied in (he present 
article. 

Cai)i)a(lotia, in tliis sense, was bounded on the soiilh hv tlu' 
chedn of Mount 'Puirus. east b\- the Fuphrale.-, norlh hv I’oiitiis, 
and west vaguely by (h(‘ great tenlral salt ‘ Ih'.M'rt ” (.Ivv'.'-o;'. 
But it is impos.sihle to detine its liinils with aiaii.n;,. it was 
about .’50 111. in length by less than 1 so in breadlli. 'i'he napoii is 
a high u[)!;ind (rai (, allaiiiing' lo more ih.in 3,000 it , and i oiistimt- 
ing the most elev.iled iiortion of the gre.il la.hleland ol ,A i.i Minor 
{(/.v ). d'he western jiarts of the ])roviiiee, where il adjoiii'. bv- 
taioid.a, extending Ihenct; lo the foot of Moiinl 'rainm-. ai'c open 
trei'les.s pliins, atfording p.olure in modern .as in am lent time^- to 
iiLimefou-, Hocks of sheep, hut almost wlndiy desolate. But out of 
the niid.-.l of this great n])l.a!id level ri^e deg,idl'd groups or 
masses of nioiint.ains, mostly ot \a»K,aiii( origin, ol wliidi the 
loftiest ;ire Mount Arg.ieus (still called bv' ihe 'Inil,- laiidi 
I ).igh) (13.100 ft.), and Ilas'i.an Dagh lo (he soulh-\v( 1 1ooo 
ft.). 

The easti-rn portion of the piaiviiRc' is of a nioic vaiaed ami 
lirokcri character, being (rtiversial hy the mount.lin .'Vslern 
called b_v the Greeks Ant i-'l',iurus. Between tlie.a- inoiinl .aim-, and 
the southern diaiii of dauius, ])ro])erly so-c.dled, lies the region 
knowai in ancient limc'.-> as Ckit.aonia,, occuiivang an upland plain 
surrounded By mounttiiip'. 

'I'he only two cities of Ca]i]),idcH i.a com-idered by .'^liadio to 
deserve that a[)pella(ion were Mazaca, the (apita! of the kiiiL'd'mi 
under its native nionardis (,vre ('.aksaki'A Ma/A( ,\): and Te.ma, 
not far from the* foot of ihe'raiirus, the site ot whit li i . neiik' d liy 
a gre.at niouiul .at a place called Kiz (or I'lku/e Ilis'.ar, ahout 10 in. 
souih-vve.^t of Ni.gdeh. Archel.iis, founded by Aiahelaus. the la 3 
king of the- country, subsecjiient ly becaame ;i Roman colonv', ,nid a 
place of .some import,ime. it is now Akscrai. 

Sev'ei.i! liHalilies in the- ('appadex ian country wa re the i^ilev of 
famous lemiiles. Among ifie.^c- the most celebrated were tlio-e of 
Comaria and A'cii.isa in Morimene. where a m de god w.is 

served by over 3.000 liicrodnli. 'I'he local sanclitv' of \en.e.i has 
! bec‘11 pf'i'pc'tuated by the Moshan veneration for Ilaii Bekla-h. 

I Ihe founder of the order of dervishes to which Ihe Jani -aiie- u ed 
in grc-.it part to belong. Gappaalocia w.is rem.ark.abie tor tlie nnni- 
. beT of its slaves, who constituted the principal we.aiih of its 
i monarch.s. Large numbers were sent to Rome bui did not enjoy 
I a good reputation. 'I'he Capjxuloei.ui jiea-anls .aie .till in the 
I habit of t.aking service in (hi? west of the ixaiin.-uli and only 
1 returning to their homes after loiig absetucs; tlua’r l.ihour is now 
! much Valued by' employers, as they are a strong soher folk. 'Fhe 
province was celebrated for its horse,-, .a-^ well a-, lor its v.'st 
Hocks of sheep; but from its elevaation above (he '-ea and the 
; coldness of its i llmate, it could never have been rii h and fertile. 
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HISTORY 

Nothing is known of the history of Ca{)padori;i before it 
became subject to the Persian empire, except that the country 
was the home of a great “Plittite” power centred at Hoghaz-Keui 
{set; Ptkkia). With the (iecline of the Syro-Cappadocians after 
their defeat by Croesus, Cappatiotia was left in the i)Ower of 
a sort of feudal aristocracy. It was induded in the third Persian 
satrapy by Darius but was governed by rulers of its own, mure 
or less tributary to the Great King. Subdued by the satrap 
T)atames, ('appado( ia refoven.‘d inde|)enden( e under Ariarathes 
] , a contemporary of Alexander the Gn'af. 

The i)rovince was not visited by Alexander, who contented 
him.self with the tributary ai knowtedgnu'nt of his .sovereignty 
made by Ariarathes, and the continuity of the native dyna.sty 
was only interrupted for a short time after Alexander’.s death, 
when the kingdom fell to Eumenes. Ilis claims wer(^ made good 
in ICC. fiy the Regent Perdicias, who crucified Ariarathes, 
but in the dissensions following Ilumenes’s death, the son of 
Ariarathes recoveri'd his inherilaiut* and lidt it to a line of 
succ essors. Crider the fourth of the nanu' Capjradoi ia camt' into , 
ndations with Rome, lirsf as an enemy of Aniiochus the Great, | 
then as an ally against Perseus of Macedon. The kings hence- | 
forward threw in their lot with the republic again.st the Seleucids. ' 
Ariarathi-s V marched with the Rom.in pro-c<.)nsul. Crassus 
against Arislonic us, and their forces were annihilated (130 icc.). 
Ills death led to iiilerfererHc by the rising [lower ot Pontus; |Ik“ 
Caiipadoi ians, supported by Rome against Mithridates, elected 
a native, Ariobarzanes, to siu ceed (riy nr.); but it W'as not till 
Rome had dispo.sed of the Pontic and Armenian kings that his 
rule was establishi'd ((13 nc ). In the ci\'il wars Cappadoi ia w.is 
now for Pompey, now for Caesar, now for Antony, now against 
him. 1 'he Ariobarz.iius dynasly tame to an end and Arihelaus 
reigned by favour lirsl of Antony, then of Ocl.ivian, and main¬ 
tained tributary iiulependence until ad 17, when the emperor 
Tiberius ri'diiced ('ajipadocia to a procime X’espasian in a.d. 
70 joinetl .Armenia Minor to it and made the combined [irovince 
a frontier bulwark. We still [lossess the report mad<‘ to Hadrian 
by his legate Arria,n (i/t ). whit h is a valu.ible pit tiin' of lilt* 
in a Rfirnan frontier jiroN'inte in (he jntl century (ad. 131-137). 
Caiipadot ia remained part oi the Eastern (“iniiire until the iith 
tenlury, though oflt'ii ravagt'tl botli by Pt'isi.ins and Aralis. 
before it passed into Seljuk liaiuls ( 107.j), and from them to the 
Osmanlis, it had already betome largely Armenian; we find the 
soutlit'rn part referretl to ;is “Ilermenitirum terra” by crusading 
ehronii lers, 

Hull KK.K\eitN -Tozer, Turkish Armenia (tSSi); 'I'h Muninisen, 
Trovnurs (if the Roman Empire, l•',rn';. trail- (iS.St.); A. Holm, (irsrii. 
(inn li , l^ng. Ir.tii'-, ( iSS(>) , 'I'li. Rt iicirli , Millirnlate Eupaii>r (iSoo) ; 
W M Rani-'iiv, Htsl. (I'ci'C. of Aoa Minor (i.Soot; H. R.irkli\', 
Ride riiroui'Ai .1 At and Armenia (i.Soi); It. Hiltilr\ j 

(srr also I’ll 10,I) (I. Iloeaith an<l J. \ R, Miiiiio, Mod 1 
and Ane. Ki'cidii in ,ls/e Minor (R,r. S Sigip l’.iitfi>, iii. i.So,<): ] 
K. Chantif, Miwiint rn t'appadoiir (tSti.S); la.nl W.el.u mlli, j 

of a Idarv in Adaii( Turkev (iSoS) ; ly R Hav.an. }Ii>n\t’ r} Srlntem ; 
(luo-*); M S\kfs, Tar u! h-Iam (mop. Pur .Arrian in C.ipiiulot 1.1, ] 
srr II. F. Pelham, Eesa\\ in Roman liisiory, j>p, zi.*- ; t (iom>- | 

CAPPED, LOUIS ( 1 P'rench fluguenol dic ine am! j 

scholar, was born at St, Elier, near Srd.in. He stinlit'd th' tiltigy 
at St'tlati anti S.iimuir: and .Ar.diic ,it ()\ftntl, where he speiil two 
years. In 1013 he actt'iited the thair til Hebrew at Sauniur, and i 
in 1033 betame profes.sor of tlieoltigy .As a Hebrew ^htilar he j 
concludetl that the sdwfl [mints anti at cents were imt an tirigin.il 
jiart of Helirew, but weri' in.strtetl ]i\- the Massorete Jews of 
Tiberias, ntit earlier (h.in the 5th century a.d. and (h.it the firim- 
iti\e Hebrew tharatlers are iho*'!* now known as the S.ini.iritan, 
while the s(|ii.ire th.iiMtters tire ,\ramaic anti were sub-iituted 
ftir the more ancient at the lime of ihe ta[itivity. (.\i[i[iers im- 
{lortnnt Cridca Sncni ( 1(173 ) ii^ct with such theological o[i[)osition 
that lie was only able to [irint it .it Ibiris in ifi5o, by the aid of a 
son who had turncil Catholic. The various readings in the Old 
Testament text and the diffcronces bt'tween the ancient versions 
anti the Massoretio text convinced him that the integrity of the 
Hebrew (ext, as held by Protestants, was untenable. This 
amounted to an attack on the verbal inspiration of Scripture. 


Bitter, however, as was the opposition, it was not long before his 
results were accepted by scholars. 

Cappcl’.s other works include the Annoiationrs el Cemmentarii in 
Velioi Testamentntn, Chronolopia Sacra, Arcanum Funciuationh revr~ 
latum (i0,;.4), (he Diatriha dc vrris cl antiquis Ebraeoriim Uteris 
(1O45), anti Commrufarius dc Capcllarum grtdc, which give an ac¬ 
count of his family. Sre Herzog-IIauck, Rralencyklopddir. 

CAPPELLO, BIANCA (I 54 S- 15 « 7 K /nrmi duchc-ss of 
Tuscany, was the daughter of Bartolommeo Ca))i)ello, a member 
of a rich and ant lent Venetian house, and t t'lebralcd for her great 
lieauly. After a runaway marriage with T’ietro Bonaventuri, a 
I [loor Florenline clerk, .she bt'canie the mistress of Francesco, son 
' .'iiul heir of the grand duke ('osimo de’ Metliei, who suceceded 
his father in 1574. Her husfiand having been murdered in Flor¬ 
ence in 1572, and I'nmeeseo’s wife having died in 157S, Bianea 
w.is rnarrietl to him, the wedding being publii ly anriouneetl on 
June 10, 1570. In Get. 15S7 bfith shi* and her husband tiled w*i(hin 
a few days tif each other in cirrumstances that at first gave rise 
to suspicions of [loisoning. Colie, however, would seem to have 
been the real cause of their deaths. 

]{utr.ioc,K,vni V. —.S. Romrinin, Lezioni di storia Vcncla, vol. ii. 
(Eloreiice. 1S75) ; G. E. Saltini, Traycdir Mrdicer domcAichc (Elor- 
enre, iHpK) ; Marx* G. Sleegmann. Bianca Cnppcllo (1913); (.’lifford 
Ka\, Bianca Capprllo (1927). 

CAPPER, SIR THOMPSON (iS63-if)i 5), British major- 
gent'rai. w'as born at Lucknow on Oct, ao, 1S63, the son of a 
Bi'ng.d (ivil servant. Tie entered the army in and .ser\'ed 

in the Chitral (1895), Sudan {1898-99) ami South African ( itjoo- 
oa) carn[)aigns. ra[)[)er was one of the oulstamling seieiitifr sol¬ 
diers of his day, and after some exiierieme ;i,s [irofi'ssor at the 
Staff College he* became T'irst Commandant of the Indian Staff 
('ollege at (Jiietta. k'or the threi* y(‘nrs before the World War he 
held a command in Dublin and, on the oulbri'ak of war, was given 
the command of the hurriedly im[)ro\'ised 7(h Dix'ision, wliith was 
sent to Belgium in October for the relief of An(wer[), but was 
actually em|)loyed to defend AJ)res and to blmk (hi* way to the 
('haiinel forts. The dixision saw three weeks' hard fjditing fOcl,- 
Xov. 191.)), during which its infantry stren.gth was reduced from 
14000 to 4,000 men. Ca[i[H'r contimu'd to lornmand the 7th 
Dixision in Frame, and was killed in the battle of Loos on 
Se[)(. a(), 1(115. 

_ CAPPERONNIER, CLAUDE (lOyi-WdlV French clas¬ 
sical scholar, born at Montdidier on May t, 1(171. He look orders 
but devoted himself almost entin'ly to (lassie.il studies. He [lub- 
lished an edition of Quintilian (17:5) and hi*^ edilion of the 
ancient Latin RTietoriei.uis was yiublislK'd [loslhumously in 175(1. 
Hi- furni-hed much material for Roliert I'isticnne'.s T/tesduriis 
Linguae Lathim'. His ne[)h(*w, Ji:a\ Cai-peri).\mi:k ( t; 1 (i-t 775), 
W.IS abo a distinguisht-d seliolnr, and published v;d;i;il)!<- ediiions 
of (I.issical authors — Caesar, Anacreon. Pl.iulus, So[)luHles. 

CAPPONI, GINO, MARi.iris (i7o:-iS7(.y Ttali.in stales- 
inan and histori.m, xvas lic.-cemled from an ancient I'lorriitine 
laiiiil\ 111 iSii he married the nianhe^ina Giuli.i Riicardi, 
.\fter I he return of the grand duke 1 'eniinand HI. from exile in 
iSi.j. C,i[i[xiiii embarked upon a long series of t:a\*els that 
liroiieht him into tomh with the mo-.t iiolaMe in'e!!ei|--. pf his 
day In Lmidon In- me! land John Rii^'-ell; end Ids \i--il lo Kdin- 
luireh. wheie he m.ide the a( c|u.iint;im e uf la .iiu is JeMicy, in- 
‘^|)iI■'■d liiin t(i found, on his reimii home, ,i liun ri \ iew like 
I he Ednd'U’ch — the Aut-.iUiei,! lie also iintrihuted to the 
■hi t'lieio Stii’ii i’. ,After dallying xsidi [lolilii.s, he devoted him- 

sell to the eidnomie dexelo[)nienl ot Tuseanx' until in 1848 the 
grand dnke Leo[Hi!d 11. decided lo grant his )n'()[)le a constitu¬ 
tion ('a[)[)oni threw himself heartily into the ruler's plans, and 
finally took oUkc as iirimc minister. His conduct of foreign 
affairs was far-sighted, and he endeavoured t'* retriex'e the situa¬ 
tion after Charles Alhert had bee*n defeated on the Alineio. Al¬ 
though he had lost his sight in 1844, he continued to devote him¬ 
.self to his fax'ourite historical studies. The.se ht* resumed on his 
resignation from the premier.'-;hi[) in Oct. 184S. xvhen he began his 
great work, the Storia della Repuhhlica di Firenze. In 1859 he 
xmted for the union of Tuscany with Piedmont, and in i860 he 
was created a senator by King A’ictor Emmanuel. A large num- 
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ber of his miscellaneous writings have been published under the 
title Scritti Incditi. 

Biiu.ioUKArHY.—M. Tabarrini, Cino Capponi (Florence, 1870) ; A. 
von Reumont, duo Capponi. Ein Zeil- und Lebensbild (Gotha, 1K80) ; 
V. Benctti-Hruncili, J.'fdnrazionc nnziotnih’ nvl pcnsicro di Gino 
Capponi (i().’o) ; G. (h-nlik;, Gino Capponi c la culiura toscana ncl 
.sccuIj dccimonono (Florence, 1922). 

CAPPONI, PIERO (1 447-1496), Florentine statesman and 
soldier, was tanployed as ambassador by Lorenzo de’ Medici. Af¬ 
ter Lorenzo's death in 1492, Capponi became a leader of the 
anti-Mediccan jiarty. He later becanu' chief of the republic, in 
which capacity lie conducted the negotiations with Charles VIII. 
of f'rance wdth conspicuous skill. Charles entered Florence in 
Nov. 1404 and sought to iniimidatc the republic; but Ckipponi’s 
firm altitude soon causetl the king to moilerate his demands. 
After Charles's departure, Caiiponi led the army of the epublic 
against (he J’isans. lie was killed while besieging the castle of 
Soiana, on Sept. 25, i.pjb. 

Jtnu KKa^■A!’rT^^—Acciaiiioli, Vita di Eh ro di Gino Capponi (pub- 
li.shcd in the Arthivso Storiro Itatiano, series 1, vol. iv , jiart 185;^) ; 
Gino Cayiixini, Storia della Repithhl/ra di Firenze, vnl. ii. (Florence, 
1S75) ; P. \’illari, Savonarola, vol. i. (Flo'rnce, 1.S87). 

CAPPS, EDWARD (iS6()- ). American classical schol¬ 

ar, was horn in Jai.ksoiuiIle (III.), on Dec. 21, tS 06 . He gradu¬ 
ated at Illinois college in 1SS7, and received (he degree of Lb.D. 
at Vale university in iSoi. In iSoo he was ajiiwinted tutor at 
Vale. H(' was professor of Creek language ami literature at the 
UniN'ersity of C'hicago from iS')2 to 1007. In 1003 he was special 
lecturer at Harvard, and during the ne.\t (wo years studied at 
.Athens, and Halle, Germany. Iluring 1006-7 he was managing 
editor of Cotssual PJiHoloe.y, and in 1007 was called to rrinceton 
uni\'er.sily as jirofessor ol clas: ics. In jo 14 he was president of 
the American I’liilologii al Associjilion, and in 1017 was Turnbull 
lecturer on pocOry at Johns Iio['»kins I’niversity. In 1018 he was 
ap[)oiiited he.id of the American Red Cro.ss Commission to 
Greece, and bccjime ;ilso cliairman of the managing committee 
of the American School of Classical Studies at Athens. In 10:0 
he was api)oinled mini.-lc'r to Greece, re.signing in M.irrh 79:1 and 
returning to Prince ton. He is a leading authority on the Greek 
theatre. He was editor-in-chief of the I'niversity of Chicago 
decennial jaiblications, H) vols., and became' the Amc'ricjin editor 
of the Loeb Classical Librjiry. 

His works iiidudc: The Creek Staye according to the Extant Dramas 
(iSoi); From llonicr to Theoeriiu's (1001); The Introdueiion of 
Comedy into the City Tionv.ua ( loo.O ; and Pour Plays of Menan¬ 
der (icjio), 

CAPRAIA (anc. Cdpraria, from T.at. <apra, wild-goat), an 
isl.'jnd of Italy, off (he rnirth-cvest cct.ist (the fiighest point 1,466 
ft. above .sea-levc'l l, belonging to (he jtrovince of Leghorn, and 4.'’ 
mi. S S.Fk of Legliorn by se;). Pop. ( i 93 (>) ,347. H ))roduccs wine, 
and is a centre of fhe anchovy fishery. It became Genoese in 
r5.a7 and w;is strongly fortified. .About 20 mi. to the north is 
the i.sland of Gorgona (highest point S3() ft.), also famous for its 
anchovies. Polh islands have yienal ( cilonies. 

CAPRARA, GIOVANNI BATTISTA (ttvwHto). Kal¬ 
ian cardinal, was born on ALiy rc), !733. at Bologna of the family 
of the counts of Montecuculi. Hacing acted ;is nuncio at Cologm', 
Lucerne and Vienna, he received a cardinal’s hat in 1792, and ii7 
1801, at the speeded reejuest of Bon;ip;irte, was deputed by (he 
Vdatican as legate in France to execute (he terms of the Concordat. 
When he was formally received on Ajiril <g 1802, be read a Latin 
declaration promising to rc'spect the Gallican liberties, and this 
he was afterwards alleged to have signed. He was no match for 
Napoleon and did not enforce the conditions he had made before 
instituting the “constitutional” bishops of Orleans and A'annes 
He gave way on important points, and NafToIeon .secured his 
aj7poin(ment a.s archbishop of Milan in 1802. In 1803, however, : 
Caprara protested against the organic articles added to the Con- ' 
cordat by the French Government. He was the channel of com¬ 
munication between Pius VII. and Napoleon in the arrangement 
for (he latter’s coronation. Fie died in Paris on June 21. iSio. 
In 1802 he published Concordat rt rccucil dcs bullc.K et brefs de 
N.S. Pie VII. siir les affaires de Vflglise en France. 


CAPRERA, an island N.E. of Sardinia, 4 mi. in length. Pop. 
(1936) S19. It is connected by a bridge with La Maddalenn. Its 
chief interest lies in its connection with Garibaldi, who first es¬ 
tablished himself there in 1856, and died there* on June 2, 1882. 
His tomb is vi.sited on this anniversary liy Italians from all parts. 

CAPRI (anc. Capreac), an island in the province of Naples 
(from which town it i.s 17 mi. S.), on the S. side of the Bay of 
Naples. Pop. (1936) of the island. 12.0SS; of C;ipri. 3,333 (town), 
7,984 (commune); of Anac.apri, 2.613 (commune); of Marina 
Grande, 1.281 (town), 1,491 (comnnine). It is 4 mi. long and the 
greatest width is 1 \ mi., area 5 I sej mi. The highest point is Monte 
Solaro (1.920 ft.) on the v\est, while at the east cliffs rise 900 ft. 
sheer from the sea. The usual landing-place is on the north side 
(Marina Grande) with a funicul.ir railway up to [hV (own; but the 
Marina Piccola, on the south, is u.secl when there is a strong north 
wind. The towns, Capri (450 ft.) and .Anacapri (9S0 ft.), until the 
construction of a carriage road in 1874 were connected only by a 
(light of 784 steps. The ishuid I;Kk.s water, and is duslv during 
drought, but is fertile, producing fruit, wine and olive oil 'I'he 
indigenous flora comprises S50 species. The (irosiMrily of the 
i.sland tjsualh- dejfends mainl>- ujion foreign visitors (ordituiril.v 
.simie (10,000 annually). 'I'he famous Blue Grotto, the most 
celebr.ited of many se.a r.ixc's known in Roman times. re- 
di-c<)\'en‘d in .'S.’6. 

'I'he high hand in (he we.'^l ot the' island and the' les.s eliA'atc'd 
region in (he <';ist are formc'd of limesione's similar lo the I igonian 
t Lr. Cretju'cous) of Sitil>’. 'Fia' inter\'euing depression, which is 
probably hounded on the we.st h\' a fault, is filled to a large ('.xleni 
by sandstones and marls of lioc c'lie :ige. A sn[)crtic i.'il Ijimt of 
recent volcanic tuff occurs in several parts of the )ri,in(l .At the 
Blue Grotto, as in othc'r parts of the island, indications of recent 
ehjingc's of sea-level are seen. 

Neolithic rc'mains have been found in the' Grotto dc‘!ie Fc'Ici, 
see Rellini, in Motiumenli dci Idncoi xxix. ( i().’4 ) 30'' ,S(/(/ , a c;ive 
on the-south coji.st. (.'jipri lielongi'd to Neapolis, u)iliJ ihe time of 
Augustu.'-', who took it in exchange for Aenaria (Ischia) and often 
rc'siclc'd (here. 'Fiberius, who spent (he last tc'ii xcmv", ol his lile 
.at Gapri, built no fewer than twc'lve villas there; to thi se the great 
majority of ancient rc'Uiaius on the island lic'long; the liest pre- 
ser\<'cl, on (he east e.xtremilx', consi.sting of vaulted '-of iriic tores 
and the' foundations of a fdtaros (lighthouse'). 'Fhis was known as 
\'illa Jovis, and the olh(*r elc'vc'n wc'rc' jx'rhaps named alien other 
(ieilii's. Numerous ancic'nt cisli'rns show tlial in Roman as in 
modern time's rain-w’atrr was large'ly used for Ine k of siiring-, 'Fhc' 
wife' and sister of Geimmorlus were banisiu'd hither. 'I'he mediae'wl 
town was at the* Marina Grandt'; anei to it he-leinged the early 
e hurc h of S. (’ostanzo. In the* isih e'enluiw’ the' inliahiiants look 
rc'fuge* irom pirates higher up, at the two towns ot t :i()ri .nnd 
An.'uajiri. In 1806 the isl.and was lakc'n b\' the; Innclish feet iiiicler 
Sir .'siclne'v .Smith, and strongly fortitic'd, but in 1808 it w.ns retaken 
by the I rc'nch under Lamareine. In 7813 il was rcs’mvil Im I rrdi- 
naml I ot (he- 'Fwo Sieilies, 

Hii’i looi'.wuv.- "For the- An fiac-ologv of the island .u r (•', I'lin hhc'ini, 
Bibliofija'ia dell' Isola di Capri e della pnivito in Smienliaa i.N.iples, 
i.Sgip; (\ VV'ei* iiliardt, Das Sehloss des Tthernn und aiohie Kenor- 
baulni iinf Capri (T.eipzie, igoo) ; for a emeral a; count II. Ik 'I'rov.cr, 
7 'hr Bnnh of Capri (Ni»iilcs, hit>l ) ; F. Pelratione, rhnht di 

Capri eIterearno, .Arti t’lratuhe, 191.0, weD-illiistratc'd, 

CAPRICCIO or CAPRICE, a inusical term fora li\eIycom- 
[lositicin of .a more' or le-ss fanciful nature', not following a sc-t 
miisii'al form, allhough the first known, written for the liarp- 
sichoid, partook of the' nature* of a fugue*. The* word is .iFo tised 
for pieces of a show'V (\'pts in the nature* eif transcriptions and 
variations. 

CAPRICORNUS (“the' geiat”). in astroneimy. the' tenth 
sign of the zodiac, re'iiresented by (he symbeil V' inieiuled to eie- 
neife* (he croeeked horns of fhis animal. The worel is derixed from 
Lat caper, a goat, and cornu, a horn It was re']ire'^omocl by (he 
ancients ns a creature having (he forc'fiart a goat, and the* hind- 
part a fish, or some-time-s sim[)Iv as a go,at. 

CAPRIFOLIACEAE, a family of .'hrufs and Irre-.s. charac¬ 
terized by havlp" the jiey.L of the- flower nnit-'d 'Flie pilants are 
Sympetalous Die oiycedons; commecn reiire'sentai i\’e- are Samfnicns 
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(cider), Vihirnnm (guelder-rose and wayfaring tree), Loniccra 
{see Honeysuckle) ; Adoxa (mo.se hatclj, a small herb with a 
creeping stem and small yclIowish-grccn llowers, is occasionally 
found on damn hedgc-l)anks; Linnani, a slender creeping ever¬ 
green with a ihread-iike stem and pink ijell-shaped flower, a north¬ 
ern i)Iant, occurs in cold woods and mountains of Asia, Europe 
and North America. The leaves are opposite, simi)le as in lioney- 



pLOWEtUNG BRANCH Oh GUELDCR ROSE fVlRURNUM OPULUS^ SHOWING 

THC SrCRIl.E OUTER PLOWERS WITH LARGE COROLLAS 

Attractivo to lns,oi;lii wliit.h pollinate thu fortilo Inner flowers with reduced 

eorolliis 

suckle, or compound as in ('ld(‘r; they have usually no stijmlcs. 
'I’he llowers are regular as in Vihiinimn and Samhurus, more rarely 
two-lipiied as in Loniccra; the sepals and petals are usually five 
ill nuinher and iilaiial above the o\';iry, ttu' live stamens are at- 
taihed to (he cot olla ■(uhe. (hi'if are three li' fi\e carpels, and the 
fruit is a berry as in hone> sLi( kle or siiowiierrN' (Syniphoricarpus), 
or a stone Iruil, \vi!h several, usualK’ three, slon(*s, as \\\ Samhui ks. 

In Sanihu( ns and Vihnmum the small while flowers tire mtissed 
in liead^ or patii(le<: honey is seireUa! at the htise of the styles 
tind, the tul)e ('f tlie llower being \'ery short, is exposed to 
flies iind insects willi short probosces. d'he flowers of Loniccra, 
which ha\'e a long lulie, ojicn in the exening, when thc'y art* 
sweet-scented and are visited by hawk-moths. 'I'lie family con- 
ttiins about too siiecies, chielly ntitives of the- north temperate 
zone :ind the mountaitts of the tropics. Several genera afford 
ornainenltd iil.ints; .siuli are Loniicra, erect shruhs or Iwiric-rs 
with long luhecl wliitc-, scdlow or reel llowers; Sytnphoricarpus, 
a North .Americtm shruh. with snitdl whitish pc-nclulous llowers 
and vxhitc- berries; J)icr'i'i!la (tilso known tis |l'c/c:c//</), and 
Vihuniuin, including \ . Opnlus, guedde’r rose-, in the cultivated 
forms ()1 which the- ccircilla h.is become cailarged at the exi»ense 
of llie esscMili.il cirg.ins and the llowers are neuter. 

The faniilv is more- abundant in the- e;istc-rn part of North 
Amc'iica than in the xvevlcni moiiiilain region, the* large gc-nera 
Iic'iiig hoiu'vsuc klc' ( Jooiii era) and arrow-wood iViftitmuhn ). 
CAPRIMULGIDAE: vr Ntc'.UT.i.VK; NuuniiAWK, Wiiin- 

J’OOK-W'IT.I.. 

CAPRIVI DE CAPRERA DE MONTECUCCOLI, 
GEORG LEO VON, t'ofNT' ( I S t i-i Sc)cj), (Ic'rman soldicm and 
statesman, was born on I'eb. 24, 1S41. at Chariottenburg. The 
family sjerings from ('.irniola, .and the name was originally written 
Ro[)riva: in the' iSIlc cc-ntury one branch settled in Wermigerode. 
and sevc-ral niemhc'rs entered the' Prussi.an .service; the- father of 
the ch.inc c'llor held a high jiulii ial post, and was made a life niem- 
her of the Prussian House' of Lords. Caprivi was educated in 
Perlin, and entered llu' army in 1S4C); he took part in the cam¬ 
paign of 1S66, being attached to the staff of the 1 . Army. In 
1870 he .served as chief of staff to the* X. .\rmy Corps, which 
formed part of the II. Army, and took p,arl in (he battles before 
Metz as well as in those round Orleans, in which he highly dis¬ 
tinguished himself. One of the most delicate strategical prob¬ 
lems of (he whole war was the (jLieslioii of whether to change the 


direction of the X. Corps on the morning of the i6th of August 
before Vionvillc, and in this, as well as in the actual manoeuvres 
of the corps on that day, Caprivi, as representative of, and coun- 
.scllor to, his chief, General v. Voigts-Rhetz, took a leading part. 
.At the battle of Bcaune-la-Rolande, the turning-point of tlic 
Orleans campaign, the X. Corp.s bore the brunt of the fighting. 
After the peace he held .several important military offices, and in 
1883 was made chief of the admiralty, in which post he had to 
command the fleet and to organize arul represent the departrnc'nt 
in the Reichstag. He resigned in 1SS8, when the command was 
separated from the representation in jiarliament, and was apiioint- 
ed commander of the X, Army Corp.s. Bismarck had already 
referred fo him as a possible successor to himself, for Caprivi had 
.show'll great administrative ability, and was unconnected with any 
political party, and in March 1890 he was appointed chancellor, 
Prus.sian minister pre.sident and foreign minister. He was quite 
unknow'ti to the public, and the choice caused some surprise, but 
was fully justified. The chief events of his administration, which 
lasted for four years, are narrated elsewhere, in the article on 
Germany. He showed great ability in quickly mastering the busi¬ 
ness. with which he was hitherto ijuite unacquainted, as he him.self 
acknowledged; his .speeches in the Reichsbig wi-re admirably cle;ir, 
dignified, and to the iioint. IJis first achievement \v;i.s the conclu¬ 
sion in July 1S90 of a general agreement with Grout Britain 
regarding (he siiheres of inlluence of the two countries in Africa. 
Bismarck h;id supiiorted (he colonial parties in Germany in jirc- 
Ielisions (0 which it w'as impossible for Great Britain to give her 
(onsent, ;ind (he relations b(‘tw(*en the (wo ]iow'ers wt're in (onse- 
fjuencc somewhat strained. Caprixi adojitcd a conciliatory atti¬ 
tude, and succi-edi'd in negotiating t('rms w'ilh Loril Salisbury 
which gave to Gi'rmany all she could reasonably exix'ct. But the 
abandonment of an aggressive jiolicy in (he East Africa and 
Nigeria, and (he withdrawal of German claims to Zanzibar (in 
‘X{ harige for Ili'ligolaiul) aroused the hostility of the colonial par- 
.ies, who hilterly attadeed Ihi' new diancellor, Caprivi had, how'- 
('ver. by making thi* frontiers of thi' ('ongo free State and German 
Bast .Africa meet, “cut” the Cape to Cairo connection of the Brit- 
i.'^ll, an achievement w'hich caused much dismay in Brili.sh colonial 
i ir( les. ri'gular treaties hax'ing licen obtained from native chiefs 
nvt'r large areas whiih tht; ihancellor sei ured for Germany. In 
Nigeria also Caprivi by the iS()o agrt'ernent, and by another con- 
Lludefl in i 8()3, made an excellent bargain for his (ounlry, W'hile 
in Soulh-AVesI Africa he obtained a long but narrow extension 
'a>t\var(l to (he Zambezi of the German protectorate (this strip 
,)f ti'rritory being known as “Caprivi's Finger”). In his African 
,)oh\y the chancellor jirovi'd far-^ighle(l, and gained for the new 
proti'ctorates a period for inti'rna! di'velopment and consolidation. 
'I'he Anglo-Gernian agreement of 1890 was followed liy commi'r- 
ial treaties with Austria, Rumania, etc.; by concluding them he 
•artu'd the I'xprcss coinmendation of the eni|)C'ror and the title of 
ount. hut he was from this time relentlessly attacked by the 
.Agrarians, who mafli' it a ground for their distru.st (hat he was not 
himself a landed i)ro])ric'tor; arul from (his time hi' had to dc'iii'iid 
greatly on the suiiport of (he Liberals and other parties who had 
hi'en formerly in opposition. 'I'lu' reorganization of the army 
caused a j).irli;imentary t risis, l)ut he carried it through suck'ss- 
fullx’, onlv, howt'ver, to earn (h(' I'rmiil v of the mori.' old-fashioned 
soldic'i's, who would imt forgive' him for shorleidng the perioci of 
serx'ice. His position was seriously compromised liy the failure 
in i.Sij." to tarry an «'dueatit)n bill, which he had ch'fended by say¬ 
ing th.it the (]uestion at issue was Christianity or Atheism, and 
hi' resigiu'd thi' presidency of the Prussian ministry, which was 
then given to Count Eulenburg. In 1894, ^ difference aro.se be¬ 
tween Eulcnburg and Caprivi concerning the bill for an amend¬ 
ment of (he criminal code (the Umsturz ror.'age), and in October 
the emperor di.smissed both. Caprivi’s fall was probably the 
work of the Agrarians, but it was also due to the fact that, w'hilc 
he .showed very high ability in conducting the business of the 
country, he made no attemyit to secure his personal position by 
forming a party either in parliament or at court. He interpreted 
his position rather as a soldier; he did his duty, but did not think 
of defending himself. He suffered much from the attacks made on 
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him by the followers of Bismarck, and he was closely associated 
with the social ostracism of that statesman; we do not know', how¬ 
ever, in regard either *0 this or to the other events of his adminis¬ 
tration, to what exte nt Caprivi was really the author of the policy 
he carried out, and to what extent he was obeying the orders of 
the emperor. \\'ilh a loyalty which cannot be too highly praised, 
he always refused even after his abrupt dismissal, to justify him¬ 
self, and he could not be persuaded even to write memoirs for 
later publication. The last years of his life were spent in absolute 
retircmient, for he could not e\'en return to the military duties 
which he had left with great relmlance at the orders of the em¬ 
peror. He died unmarried on I'eb. 6, iScjO. at the age of 68, 

BiULioc.KAPTiv.—R. .‘Xrnflt, Die Rrdrn des Gmfcn 7». Caprivi (1804), 
with a bif)graphv; G. Gothein, Rricliskaazler (irnf. Caprivi (u)]8). 

(J. W. H.) 

CAPRONNIER, JEAN BAPTISTE (18,4-1801), Bel¬ 
gian stained-glass jiainter, w’as born in Brussels in 1814. and died 
then* in iSqt. Ih’ had much to do with the modern revival of 
glass-],ainling. and first mad<* his reputation by his clever restora¬ 
tions of old examiiles. He carried out windows for churches in 
Brussels, Bruges, Amsterdam, and elsc'wlu're, and his work was 
commissioned also for I'rarue, Italy, and Kngland. At the Baris 
E.xhibition of i8s5 he won the onlc' meilal givem for g!ass-]iainting. 

CAPSICUM, a genus of jilants, (lu“ fruits of which are usc'd 
as [X‘j,])ers. As used in medicine, the ripe fruit of Capsicum 
viiruum (or jrutc.sCiUis ), conf.aining the actic’e jirinciplc' cajisaicin 
( capsacutin), has remarkable ].,hysiologii al ]>r()])erti(‘s Ajiplied to 
the skin or mucous membrane, it causes ri'dness and later vesica¬ 
tion. Internally in small doses it stimulate.; gastric secretions but 
if used in excess cau.'^es suliacute gastritis. In single excessive 
doses it causes renal irritation and inllamniation and strangury, 
('ajisicum is wduable in atony of the stomach due to chronic 
alcoholism, in the tlatulency of the aged, and in functional tor- 
[cidity of the' k'dney. Externally capsicum plaster jilaced oxct the 
affected muscles is useful in rheumatism and lumbago. Gai>.sicum 
vc'ool, knmvn as cadorilic woc'l, made by dissolving the' oleoiesin ot 
cajisicum in cllier and pouring it on to absorbent cotton-wool, is 
useful in rheumatic affecti(,)ns, 

CAPSTAN. An ajipliancc used on board shiji and on dock 
walls, for heaving-in or veering cables and hawsers, whig her of 
chain, steel or hemp. It diftin's from a windla‘--s, which is u'-ed 
for the same iiurjioses, in hac'ing the axis on which the cable or 
rope is wound x'crtical in.-^tiaul of horizontal. 

The 1‘arlier forms were ol a comparatively sim])le character, 
made of wood with am iron s])indle and worked by manual labour 
with wooden c.aijst.an bars. .As heavier ca[)les were sui)i)Iied to 
shi])s, dilTivulty w.is found, when riding at aruluir, in holdii'.g, 
ch<*cking and v(‘ering cable. A cable-holder H. HarlieldV) was 
tested in IJ.M.S. “Newcastle” (wooden frigatt'i in jH;o and 
])rov(‘d effective; its first develo].)menl in 1S;!) was the aj)j)li( at ion 
in the form of a windlass secured to (he derk. driven by a mes- 
seriga'r chain from the ca])s(an, fitted in H M S. “inflexible.” Mod¬ 
ern warshijis are fitted with a capstan in the centre-line, which 
may be (apable of taking a (hain cable as well as a haw.ser; also 
u cabh^-holder for each bower ( able, ail power-workt'd. 'I’he sheet 
cable, which normally rides round a ilunimy cable-holder, can be 
brought to (he (cnlre-line caiistan by means of rollers. (,SVv 
Anchor.) 

V\'ell-known t ypes of cable-holders, like NayiierV and liarficld’s, 
differ chietE' in mechanical details. The primijile of each type 
is that there is a long vimlical shaft connected at the bottom by 
worm gearing to the engine. On the forecastle, at the toj) of the 
shaft, is [livoted (he cable-holder, which can either revolve freely, 
as when cable is running out, or lie locked to the shaft for “heav¬ 
ing in.” In the latest types the locking arrangement is a “dead” 
lock, in an earlier one it was frictional. In (he newer type too, a 1 
frictional band-brake is fitted to control the cable when it is 
running out. In the older type the friction plates acted as a brake. 
Cable-holders an- not fitted with hand gear, nor can they be used 
for hauling in a hawser. The centre-line cai)stan can be either 
connected to the engine or worked by hand, For the latter, long 
bars are shiiiiied into recesse.s in the caj>stan head at equal inter¬ 


vals to enable it to be “manned.” The bars arc kept in place by 
a rope “swifter” passed round their extreme ends. To prevent 
the capstan taking charge when weighing, pawls and piawl stops 
are brought into use. 

In the latest types of capstan the whelps (projections to grip 
a haw.ser) arc portable and ship over the sprockets, i.e. the part 
of the cayxstan fitted with “stoiis” or “snugs” to take chain cable. 



Cableholders and capstan on the forecastle oe a battleship 

The middle lino capstan cun be worked by hand by means of capstan bars, 
after being disconnected from the engine. Portable whelps can bo shipped 
to biing to a hemp or wire hawser. Ttie cableholders can only be used for 
chain cable 

In older ly|»e.s, the cai>s(aii wa.s only fitted for winding in 
hawseis and (ould only lie u.sed to work cable.s by em|)loying a 
hook-roiu* or “me.s.senger.” 

Men haul ship.s are usually fitted with a windlas'; (xpe of anchor 
gear ha\ing a horizontal axis. Tiie two laiwcr tables lead over 
the sprockets of a eable-h(.>lder at each end of the drix’ing shaft; 
outboard of these, at the extremities, are drums for bringing to 
hawstu’s. The calile-holders are friilionally connected to the 
drixing shaft on much the .'+ame iirincijile as (hr x'(‘rtiial tx'pe 
in warshijis. 

I'lie machincM-y for drix'ing cajistans and cable-holders on board 
ship may be sir.im or electric. Bower-( apsl ans on dork sides arc' 
generally c'leciric or hydraulic' 'Hu' derivation ol' the term “cap¬ 
stan” is (onneited with the (),T'’r, raprsla)i or cahestan. Ironi l.at. 
(api.\!rnni a halter, capcrc to take hold of (Iv A, ) 

CAPSULE, a term in botany for a dry seed x'essel, as in the 
j.>oi»p>', iri'-, fo.xglox'e, etc , with one or more c'ax’ilii's. W'ln-n ripe 
the (apsule opens and .scatters the seed (.see Bri ti ). 'Hie xxaird 
is used also lor a small gelatinous case enclosing a dose of iriedi- 
c iiu', and for a metal t ap or coxa r on hot! les and jars In anatomx' 

I (he term is used to denote a cox'er cm envc'lope p.irilv or whollx' 

! surmunding a structure. Ex’ery diarthrodial joint |)ossc’sses a 
I (ibroiis or ligamentous capsule, lined with sx’iioxial membrane, 

! atta- hed to the ,'idja('ent ends of the articulating hone^. d'lie term 
' is ])ar( ic iilarly ajiplied to the sac' which c'm lo.ses the crystalline 
leiis of (he eye; to (flisson's capsule', a (liin aimolar coal ol fibrous 
’ ti.ssue lying inside, the tunita .serosa of (he liver; to the glomerular 
caiisule'- in the kidney substame; to the sui'^rarenal capsules, two 
I small llaltened organs in the c‘|>igastric region; and to (he internal 
and external ca|)SLiles of the' brain {(j.v ). 

CAPTAIN, in its general apiilicalion refers to the leader, 
j master, chief or [jcrson of similar status in an>’ walk of life, as 
illustrated in Dcut. i. 15—“So I look the chicj of yoin tribes, 
wise men and knoxvn, and made them heads oxer you, Citptains 
t)ver thousands, and ('aptaius en'er hundreds, and Captaiin oxer 
fifties and Captains over K'ns, and (dfurrs among your tribes,” 
In the realm of sport the “f'aijlain of the side ' exists in all team 
gamc'^-. “Captains of Industry” is also anolher common ex¬ 
pression. The word is derivecl from Eat. caput, (he hc'ad; Ger. 
Ilauptman ; Sp. Capitdn; It. Capitano. 

In its limited sense it ai)])Iies to a definite rank of an officer 
in the fighting service.s. It is the oldest militarx- rank extant and 
inij>lied a far higlier command before the* ifith century than it 
does now. Ex'en in the military sx-nse a great commander of 
whatever rank is sometimes referred to as a “Great Captain.” 
The mediaeval rank of “captain-general” was ccpial to com- 
I mander-in-chief and it persisted in that general sense to the i8tb 
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century. In 1772 the Prince of VValc.s was appointee] Captain- 
(irneral of the Honourable Artillery Company. Jn the Hritish 
service it still survives in one solitary instance, in that the oflicial 
title of the (h)vernor of Jamaica is “('aptain-general and Gov- 
ernor-ln-chief.” In the Spjanish Army it is the rank of an army 
corps commander. 

Up to about the middle of the 18th century the field officers 
had companars, tlie executive command being vested in the three 
.senior lieutenants, styled “captain-lieiitenant.s.” being the modern 
equivalent of ‘acting-captains.” 

'J'he captain of a ship, whether naval or mercantile marine, is 
the officer in charge of the vessel, and all iiersons whether officers, 
crew or jja.ssengers are by virtue of their being embarked, sub¬ 
ject to his commands in all matters alferting the safely of the 
vessel anr] the well-lieing of the community on board. In the 
British Navy, the jirini ipal war-. 4 iips are c omm.anded by captains, 
or. as tlic'y used to be known, “Post ('a{)tains ” Smaller .ships 
may have commanders or lieutenant-commanders in command, 
and they would be known on board as “the cafclain,” but this 
does not warrant their using the rank, nor is it correct so to 
address them in wTiling. 

It is, however, an old custom in the British Navy, less prevalent 
to-day, to give commanders the courtesy title of ca|)tain, although, 
in fad. they arc* of a defniilely iunior rank. 1'he c*cjuivalent rank , 
of captain is also helcl by officer.- cd the- non-milil.ir\- br.uuh, c'.g., | 
rnginc'er-captain, surgeon-captain, p;iymasic‘r-taptain, but they 
should not be addressed simply as “captain'’ without the proper 
prc'lix to the rank. 'Ihe eciuivalent ranks in the* British Navy, 
Armv and .Mr lorcc* are Captain, R.N., Colonel, Grouj)- 
Caplain K.A T. (T. J. E.) 

The United States. —This rank i.s u.sed in the U.S. army and 
navy, (he riaw rank of cajitain corresponding to the army rank of 
colonel. 'I'he apiiroini.itc; command ol a cairt.iin in tlie army is the 
company ol inlantiy, the troop of cavalry and the battery of 
artillery all ol which arc* tadiial a.s wc'll as adminisiralive units. 
Army ollicers ol this rank generally cominise the stall of regim(*nts 
and assistants to the stall of the higher echelons. 

The appioprialc* command of a captain in the: navy is the capital 
.ship, Ihe light cruiser, the dicision ot destroyers or the yard. 
Stalt assignmc’iits. in general, include chiel of staff of a battleship 
division, and assi.stant chief of st.iff of a battle tleet. The in.signia 
for the army is two p.irallel .silver bar.s worn on the shoulde r strap 
of the uniform, and lor the navy, four parallel rows of gold braid 
on (he cutl c)f the blue uniform and on the shoulclc*r strap of the 
white uniform 

CAPTAIN OF INDUSTRY. A term sometimes used ns 
nn alternative* for entrepreneur; one who by liringing together 
land, capital and labour, and c.uising thc*rn to function, is so im- 
[)ortant nn agc*nt in modern production. (.Sec E\iKKeKnNia'k ) 

CAPTAL, a mediaeval feudal title in Gascony, l)<*st known 
in conn(*clion with (he famous soldier Jean de Cirailly C.iV)(al 
of Buch (diecl i.tjti), immortalized by Froissart as the confidant 
of the Black Prince and the champion of the Engli.sh cause 
□gainst Prance, 

CAPTION, a ((*rm still used in kuv. esjMTially Scots, for 
arrc'St or apprehension. The term also has an old Ic'gal us*.*, to .sig¬ 
nify the* part of an indictment or document, etc., which show*; 
where, when, and by what authority it is taken, foimd cu c*xeculc‘d; i 
so it.s opening or heading, I'rorn (his is derived the modern sense* 
of the he.acling of an article in a hook or newspaper. In Sco;l.mcl j 
a process cajuion is a summary w.irraiit feer the incarcc-r.ition of , 
a party who has borrowed and n*fu''C'd to return, or who has with¬ 
out authorilv taken awav, documents in the custodv of the* ccuirt. 

CAPTIVE: scr Laws of War; Prisofirr^ oi IPcir j 

CAPTURE AT SEA: .vcc Bloc kade; Contrah.wd; Nf.u- ! 
trality; Prize; \'isit and Seakc h. I 

CAPUA, the chief ancient city of Campania, and one of the I 
most important towns of ancient Italy, situated ib m. N. of | 
Neapolis, on the north-t\ast cclgc^ of the Camiianian plain. Its site j 
in a position not naturally defensible, together with (he regularity 
of its plan, indicates that it is not a very ancient tovvn, though it 
probably occupies the site of an early Oscan settlement. It was 


founded about 600 b.c. 'The origin of the name is Campus, a plain, 
a.s the adjective Campanus .showas. Etruscan .supremacy in Cam¬ 
pania ended with the Sarnnitc invasion in the latter half of the 
Sth century b.c.; these conquerors, however, themselves became 
luxurious, and made alliance with Rome against the Samnite 
mountain tribc.s; the dependent communities Casiiinum, Calatia, 
Atella shared in this and Campania fell under Roman supremacy 
about 340 B.c. (See Campania.) After the second Samnite VV'ar 
the Agcr Ealernus on the right bank of the \'c)lturnus was dis¬ 
tributed among citizens of Rome, the irlbus Falcrua being thus 
formed, and in 318 the jiowers of the native officials (mrddiers) 
were limited by the appointment of olhcials with the title prae- 
jeeti Capuam Cumas (taking their name* from (he most important 
t<jw'ns of Campania); these were at first mere deputies of the 
praetor itrhaiius, but after 123 n r. were elected Roman magis¬ 
trates, four in number; they governed the whole of Carnijania 
until (he time of Augustus, when they were aboli.shed. 

Roads to Rome. —In 31.? b.c. Capua was connected with Rome 
by the copotruction of the ]'ia .Appia, which left Rome by the 
Porta Capena. The Via Latino was ))erhaps prolonged to Casiiinum 
when Cajiua fell under Roman supremacy, i.e., before the con¬ 
struction of the Via Appia. The imjiorlance ot Ca|jua im reased 
steadily during the 3rd century, and at the beginning of the si*e- 
ond I’unie War it was considered to be only slightly behiml Rome 
and Carthage themselves, and w’as able to furnish 30.000 infantry 
and 4,000 cavalry. 

Until after tin* defeat of ('annac it remained faithful to Rome, 
but. after a vain demand that one of the consuls .should always be 
selected from it, it transferred its allegiance to Hannibal, who 
made it his win(er-<|uar(ers. with bad results to the niorid ol his 
troops {see Bu.mc Wars). After a long siege it was taken by the 
Romans in 211 n.(.'., its inagistrat(*s and communal organization 
w'cre abolished, the* inhabitants losing their civic rights, and its ter¬ 
ritory became Roman stale domain. 

Reorganization. —Barts of it were sold in 205 and iqq b.c., 
ariother part was divided among tht* citizens of Ihi* new (olonii*s 
ol \'oliurnum and Internum established near the coast in tcj.] 11.c. 
Illeg.d em roachrnenls by private jicrsons had to be bought out in 
1O2 fi.i'. and, after (hat iieriod, it w'^as let not to large ])ut to small 
projirietor.s. Erequent allernpis were made b\' Ihe democratic 
li'aders to divide the land among new settlers. 'J'he inlLjbit.iiits of 
this thickly-populated district were grou[)ed round important 
shrines, esiiocially (h;it of Diana 'Bifatina, in coniu'c tion witti which 
a pa^ns Dianae c.xisled on the west slope of Ihi* Mims Tifala. The 
town of Capiua was entirely dt'pi'ndenl on the praejerti It ])ro- 
diiced .spelt, wine, ro.ses, sjiices, ungni'nts, etc., ami I'ine bronze 
objeits. Its luxury remained ])roverbial; and Cami);ini;t is espe¬ 
cially spoken of as the home of gladiatorial combats. I’rom the 
gladi.itorial silmols of ('am[>ani;j came Spartacus ami Ids followers 
in 73 11 c. Julius Caesar as consul in >() i;.r. estalilished a lolony 
in conneciion with his ngr.irl.iu law, and 20,000 Roman citizens 
wen* .settled in this (('rrilory. 

The number of eoloidsts w.as im rt'ased b\' Mark .\nlony. Augus¬ 
tus < wfio (onstructed an atniedm t fnim tin* Mons 'Tifat.a, ;md 
gave the town of C.-qnia estates in the district of Cnossus in Cr(*te 
to the \;dm* of /1 20.000) and Nero. In the .pli ccnlury it w.as 
the seat of the ro/f.sa/i/n'v Campaniac and it.s ehiel town, tliough 
.Ausoidu'. i)Uts it bcldml Mediolanum (Milan) .and ,'\(|uileia in his 
ordo nobiiiutn urhium. U'mier Constantine a Christian churLli 
was founded in C.ipua. 

Destruction.—In ad. 456 it w;is taken and destroyed by 
G.iisiric, but must have been soon rebuilt; it was, howex'er, 
finally destroyed by the Saracens in S40 and the church of S. 
Maria Maggiore, founded about 497, alone rem.aim'd. It con¬ 
tains s2 ancient marble columns, but w'as jiiodernized in 1766. 
I'hc site was occupied in the late middle ages by a village which 
has. how-ever. outgrown the mediaeval Capua in modern days. 

Remain.^. —Important cemeteries have been discovered on all 
sides of it, Ihe carlie.st of W’hich go back to the 7th or 6th century 
B.c. The tombs are of various forms, partly chambers with fres¬ 
coes on the walls, partly cubical blocks of peperino, hollowed out, 
with grooved lids. They contained vases of bronze with incised 
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designs of Etruscah style and of clay, some of Greek, some of 
local manufacture, and paintings. On the east of the town, a 
temple has 0.s( an votive inscriptions, some of them inscribed upon 
terra-cotta tablets, others on cippi, while of a. group of 150 tufa 
statuettes (representing a matron holding one or more children 
in her lap) three bore Latin inscriptions of the early imj>erial 
period. The extreme length of the town from east to west is 
most accurately determined by the fact that the Via Appia, which 
runs from north-west to south-east from Casilinum to Calatia, 
turns due east very soon after passing the so-called Arco Cam- 
pano (a triumi)hal arch of good brickwork, once faced with marble, 
with three opening.s), and continues to run in this direction for 
54i3( English fiet (=6,000 ancient Oscan fet't). The west 
gate v.'as the Porta Romana; remains of the east gate (the name of 
which we do not know ) have been found. This fact shows that the 
main street of the town was jH-rfectly orientated, and that before 
(he ]'i(i Appia was con.structed, ir., in all probability in pre- 
Roman times. U'he "width of tlie town from north to south cannot 
be so aecuralely determined, but Ibe f)lan was almost eerlainly 
rectangular, ^'h^‘re are remains of thermae on the north of the 
\'ia Appia and of a theatre opposite, on the south. The foriTUT 
consisted of a large fryptopi>rti( ns round Ihna* sides of a court, 
the south side being open to the ro.id; it now lies under the 
prisons. 'The sta<j:e of the theatre had its haik to the road. A line 
subterranean Mithraeum has been found, in which tlie s:u rilice 
of lh(‘ liull is shown in jjainting and not (as usual) in sculpture. 
(/VeZ/c/e (Ir;^li Scavi ( up*) |, ) 

Environs. —Outside the town on the north is the amphitheatre, i 
built in tlie time of Augustus, restored b_v Hadrian and dedicated I 
by Antoninus J'ius, as the- inscription o\'cr the main entrance j 
recorded. 'I'he exterior was formed liy ko Doric arcades of four I 
storeys each, liut only t wm arc hes now rc*main. The' keystones were 
adorned with heads of divinities. The interior is better jirc-sc-rvcHl; 
bcnc.'ith the arena arc‘ sublc'rranean ])assages like those in the 
amphitheatre at I’uti'oli. It is one of the largccst in existence; the 
longer diameter is 1H5 yd., the shorter 15:. and the arena, mc'asiires 
S.t by 4() yd , the c orresiionding dimensions in the C'olosscnin at 
Rome being J05. 170, 04 and 5S yd. To the e.ist. are considcTable 
remain.s of baths. 

On the ]la Appia, to the south-east of the ca.st gale of the town, 
are two large and well-preserved Roman tombs. To the north is 
the Pagus l-)ianao; llie site of the temjile is occupied by the Px-ne- 
dicline church of S. Angelo in I'orniis (044), reconstructcal by the ] 
abbot Desiderius (afterwards Pope Victor Dl.) of Monte (.'assiiio j 
in T073, with interesting paintings (iith-icth cent.), forming a 1 
complete representation of all the chief episodc-s of the New' 'I'esta- | 
ment. Deposits cd votive oltiecls (prcn.sue), rc-moved from the 
ancient tc-mple from time* to lime as nc*w' ones came in and oec u- 
I)ied all the aw'iilable space, have been found, and consideralile 
remains of biiililings belonging to the V'icus Dianae (among them 
a lrium[)hal arch and some baths, also a hall W'ilh frescc.ccs, repre¬ 
senting the gocidc.'ss hcTself ready for the chase-) still c-xist. 

The ancient road from Capua went on hc-yond the Vic us I)ianae 
(0 the Wilturnus (remains of the bridge still exist ) and then turned 
east along the rixe-r vallc-y to Caiatia and Telesia. Other roads 
ran to Puteoli and Cumae (tin; so-called Via Campaua) and to 
Neapolis. and as we ha\'e. seen (he- \'Ia Appia jiassed through 
Ca[)ua, which was thus the most important road centre of C'am- 
Iiania (c/.v ). See Giacomo's well illustrated Da Capua a Casrrta 
(Pergamo, 19^4). 

CAPUA, a town and archiejiiscoiial see of Campania. Ital>'. 
in the province of Naples, 7 mi. \V. Iiy rail froiri the town of 
Caserta. Pop. (1936) 10,128 (town), 14.183 (comnumc). It was 
erected in 856 by Bishop Landnlf on the site of (fasilinum (f/.i;.) 
after the destruction of (he ancient Capua by the Saracens in 840, 
but it only occupies the site of the original pre-Roman town on 
the left (south) bank of the river. The cathedral of S. Stefano, 
erected in 856 has a handsome atrium and a lofty Lombard cam¬ 
panile, and an interior (modernized) with three aisles; both it. and 
the atrium have ancient granite column.s. The Romane.sC|UC cryfit. 
with ancient columns, has also been restored. In 1232-1240 Ered- 
erick II erected a castle to guard the (s'ill existing) Roman bridge 


over the Volturno. This was ciemolished in 1557. The Museo 
Campano contains antiquities from the ancient Capua. Capua 
changed hands frequently during the middle ages. In 1501 it was 
attacked by Caesar Borgia, It remained a part of the kingdom of 
Naples until Nov. 2, i860, when it surrendered to the Italians. 

CAPUANA, LUIGI (1839-1915), Italian poet and critic, 
was born at Minc.s, Sicily, on May 27. 1S39. His Giacinta (1879) 
may be said to be the earliest of the Italian realistic novels. lie 
wrote many other novels which found a wide jiuhlie in Italy. They 
deal xvilh complicated psychological problems, the most famous 
being ll Profumo (1890) and the Sicilian story, which is generally 
accounted hi.s masterpiece, 11 marchese di Rot'cavcrdina (1901). 
Of Agrippina Solmi in this novel C'rocc wroti-; “'Fhe passion of 
that humble conladina is no more mere analysis; it is poetry.'' 
Capuana also wrote children's books, made a collection of Sicilian 
plays and produced some volumes of criticism. He died at 
Catania on Nov. 2.S, 1915. 

Sec P. Vetro, Luigi Capuana, La vita c Ic oprre (Calania, 1922). 
CAPUCHIN MONKEY, a tropical AmriTan monkey, 
Cahiis idpuciuus; the name is t)flen exlendt-d to em))race all .spe¬ 
cies of the same genus, whose range extends from Nicaragua to 
I'aiMiruay. These inonkcNS are the typic.il repn-seni;iti\cs of the 
family ('ebidae, and belong to a sub-family in wliicb the t.ii] is 
generally prehensile. From the other geru-ra of that grouji 
(('eliinae) with preben.sile tails (apeuhins ;in' ell'llincmislicd by tlif- 
ioni()arative shortness of that ajipend.ige, and tlu* absenci' of a 
naked area on the under surface of its ext remil y 'I'lie liair is not 
woolly, the general build i.s rather stout, and the limb-" are of 
moderate length and slenderness, 'Flic name r.ipiichin i.s derived 
from the cowI-likc' form assumed by the Ihiik li.iir on the crown. 
'riies(‘ monkcN's go about in troops. fre()uenting the summits of 
tall forest-trees. In addition to fruits, they consume tender shooN 
and buds, insects, eggs and young birds. Many of the .sjiecies are 
dilTicull to di.stimruish. and little i.s know’n of their habits in a 
wild slate (sec Pkituatks). 

CAPUCHINS, an onUr of friars in the Roman Catholic 
Churdi. (liirf among (lie ])i-rmanenl oi’ishools of tlie Tranci-'- 
(.'iiis. ]l aro.s<- about the x’car i 5-’o, when Matti-o di Bas.si, an 
“()hscr\’;'nf" l-'ram isean. Ix'iaine jin-'sesscd of I lie itlca tl).il the 
hal)il Worn bx’ tin- l-'r.imis( .'ms was not Ibe oni- (liat St 1 ianc is h.ail 
worn; accordingly’ he made himself a jioinled or i>yranudal hood 
and also allowc'd his Iteard to grow and wa-nL about barcfoolcfl. 
llis su|ieriors tried to su)i])re,ss these innoxalions, licit in 15--S 
he olilained the sanction ol (dlcinent \'ll. and also the permission 
to live a.s a hermil and to go about everywhere ],)reachiug to the 
])oor; and these ].)ermissious xvere not only for himsrii, but for 
all such as might join liini in the atti-mpt to restore- the most 
literal ob a-re.ituc- jiossihle of St. Iram is's ruh'. Malteo w;ts soon 
joined ley others and a n-cogni/ed order grew out of the nioxe- 
menl, their hood {(apurhe) giving them their jiopuJar name In 
i5.'9 they' had four houses and held tla-ir hrsl geneial ch.tpter. at 
which their special rules xxa-n.- drawn uji. The i-remitical idea was 
abaiidonc-d, but the life was to be one of extreme ausleiiix’, sim¬ 
plicity and pox’ertx'—in all things as near an .-ipiiroach to St. 
I-'rancis'.s ide;i as x\as practicable. The great exleitial xvork \v:is 
pn-.nhing and spiritual ministrations among the jioor. In tlieology 
the ('apeuhins abandoned the lalc-r l-'r.uu isc an sc hool of Stofus, 
and returned to the earlier .school of Bon.'iveiitiira (qr.) The 
new < ongri-galion at the out.set underwent a series of mi.slorl unes, 
of xvhich the mo.st di.sa.strous was the .secession of the third vicar, 
Be rnardino Oehino (c/.i'. I, who became a ('alvinist, 1S4,;. anc) 
married. This brought the xvliole congreg.ilion under suspicion 
oi heretical tendencies and the po[X‘ resolved to suppre-ss it ; he 
xxas xvith ditl'icully induced to tilloxx’ it to continue, but tin- Caji- 
j uchins were forbidden to jireach, a prohibition that la.'ted Icir 
two years. The congregation then began to rnciliijily xvith ex- 
I traordinary rapidity, and by the end of the lOih century the 
I ('apuchins had spread all over the Catholic parts of Iimrope, and 
i in i6ig they were constituted into an indepenclen! order, with a 
’ general of their own. 7 ’hey were one of the tliief f.ac tors in the 
Catholic Counter-reformation, working a.ssiduously among the 
poor, preachiiig, ratechi/ing. confessing in all part.s, and impressing 
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the miiKls of the common people by the great poverty and auster¬ 
ity of their life. By these means they were also extraordinarily 
SLKce.ssful in making (onverts from I'rol<‘st:intism to Catholicism. 
Nor were thtar activities confined to Eurojie; from an early date 
they undertook inis.sion.s to the heathen in America, Asia and 
Africa, and at the middle of the 17th century a ('apuchin mis¬ 
sionary college was founded in Rome for the purpose of jireparing 
their subjects for foreign missions. A large number of Capuchins 
suffered martyrdom for the Cospel. This activity in Europe and 
elsewhere continued until the close* of the iSfh century. 

Like all other orders, the C.iiiuchins suflered severely from the 
sec iilari/.ations ;ind revolutions of the end of the i<Sth century 
and the first half of the ifjth; but they survived the strain, and 
during the latter jiart of the. lolh century rajiidly recovered 
ground. They still kee|i up their missionary woik and liave some 
200 mission.iry stations in all parts of the world—notably India, 
Abyssinia, and the 'liirkish empiie, Though “the iiooresL of all | 
orders,” it has attracted into its ranks an e.xtraorclinary number | 
of the liigliesi nobility and even of royally. The eelebraled 
lather Malt hew, I lie apostle of 'IVtnperancc* in Ireland, was a 
Capuchin friar. Eike the l-'raru isc ans the Capuchins wear a brown 
habit. 

In ordc-r fully to grasp the* meanine ot flu- Capiidun reform, it is 
ne(ei'''ary to know the outlines ol l•|•an(i'^(■an lii^lory (,sre Ekancis- 
CAN's). Helerences to the literature will be found in tl;e article 
“ kapu/inei 01 den’’ in VV'cl/er und Welle, Knc linttr \i((ni (2n<I ed.). 
whic h is the- he.t general sfelch on Ihc' .suhjec I Shorter .--la'lc fic-s, with 
the needlul relereiu e.'i, are given in Max 1 leimbuc hc-r, Onfrii und \ 
Kiniyjfi'jilioni'ii (iS()0), i. § ai, and in Her/c»e-Haiu k, Rruh nt \k!n~ 
padif (yd ed ), art “ Kapu/inc-r,’’ I-' Culhbeil, ;cr(. “('apuchin l-riars 
Minor’’ in the (.‘(Uhol'u lim xt On their mi-^ions, .see Si)ifz, 

art. “Missions (Chritian, Hoiuaii Catholic),’’ in I Iasi in;'-., l-.ncxrlo- 
piirdlii i>f Uv’.is'iiui and /•.Ihn s, pp 71 •; ft. 

CAPULETS and MONTAGUES, tlie English forms of ■ 

the Itali.in names Capellett i and Montec c tii, m.idc- familiar I lirough ■ 
Sliakc-speare’s tragedy of Kamco mid Jnlirt. 'I'liey reiuc-M-nl two 
legendary noble familic'^ of \’eroiia in the i-jlh century who a- 
t-mnifs' rendc-red tragical the )o\a's of ilu-ir two children. I'he 
Ic'geiid, which may liacc lieen of Isaslc-rii origin, finds a p.irallc-l 
in Ovid's story of Tyrainus and 'riiisbe. l);in!i‘ mentions the- 
two Icwer.'- in his Piirvjifi>ri(>; Shakespc-aie seems to h,i\e owc-cl his 
version to Ai l bur Ifroke (c/'r,). 

CAPULIN MOUNTAIN NATIONAL MONUMENT, | 

a tract of about GSo ac. in the extreme northeast corner of New j 
IVlexii c). C.S.A., set aside- as a (icwc-nuneiit rc-.seivalion in initc. ; 
It is a region of extinct xolc annes, llu' principal one- being tfajiulin j 
mountain which is about i j. m. in diaiiic-lcr at its base and risc-s j 
i.i'oo ft. a.bove the iilain. 'I'lii’ic- arc- al.-.o numerous “plugs" or 
Ja\'a (ohimiis isolaled b\- erosion from the sofic-r rock which once 
surrounded the in. 

CAPUS, ALFRED ( 1 S-,,s - 1 ()j.’1, I rene ii author, was born 
at Aix. in I’rovetue. He- joined the staff of the h'iyiuo in iSc;.}. 
Among his jilays an- Pri^rud ct sii ftllr (\'auclc-ville, Nov. 2;^, 
iS().C; luiKK mil (iN()f)i. written with Alphonse Allais; Pclilrs 
Iddlcs (iScp;); Rosiur (1SC171; bourgeois (iSc^S); 7,, ,s 

Maris dc Ltouiifh’ (ic)oof; Las Ihux Endas ficjoe); La Cl/dla- 
laiiti- (i<)02); L'Advarsairc (icio,^), with Iniunaniiel .Xn-nc-. pro- 
ducc‘(l in London li\' Mr. ( ic-orge Ah xa.nder as Tha Man oj tha 
Mouu'ut, and A'oUc Jamiassa ( mkj,}). tlie first of his plays to be 
repre-^enled at the Thc'-atn- Eranc,ais; Monsiaur J'in^ais (mosi; 
L'Attautat ( I cjoo ), in collaboration with Eucien Oc-siavc-s; //. E’c’;;- 
turiar (ic;io); J.a Lrararsi’a (icpto). 

See Edemarcl <>uet, Alfred Capus (icio;). 

CAPYBARA or CARPINCHO (IIydrochoantx ( upybara), 
tile largest living rodent charac teri.ted by its jcartially-webfied 
to(-s, of wliicli tlu-re are lour lu front and three behind, hoot-like 
nails, sparse li.iir, short ear- , clc-ft upper liji and the aloeiu e of a 
tviil (.V( (' Rodi n riA). Cajivli.u.D. are aejuatic rodents, freciuenting 
the banks of lakes and rivers in South America from Ciuiana to 
the river Plate. They associate in herds, and .spend most of the 
day in covert on the banks, feeding in the exening and morning. 
'Hiey swim and dice with cx[U'nness. often remaining below the 
surface for several minutes. Their food consists of water-plants 
and bark, but in cultivated districts they do much harm to crops. 


Their cry i.s a low, abrupt grunt. From five to eight is the usual 
number in a litter, of which there appears to be only one in the 
year. Extinct .species of capybara occur in the Tertiary deposits 
of Argentina, some considerably larger than the living form. 
Cajiyliaras belong to the guinea pig family. Wlien full-growm tlie 
length of (he animal is about 4 ft., the girtfi 4 ft., and the weight 
up I o 100 lb 

CAR, a term originally applied to a small two-w’hccled vehicle 
for transport (xcc Cakkiaol), but also to almost anything in thc 
nature of a carriage, chariot, etc., and to the carrying part of a 
balloon. With some specific qualification (tram-car, street-car, 
railway-car, sleeping-car, motor-car. etc.) it is combined to serve 
as a general word instead of carri;ige or vehicle. It has al.so passed 
into use in aeronautics. From Ireland comes the “jaunting-car,’ 
which is in general use, both in the towns, where it is the com¬ 
monest public carriage for hire, and in the country distrii ts, wherc 
il is employed to carry’ the mails and for the use of tourists. 'I'he 
gentry and well-to-do farmers use it as a private carriage in all 
jiarts of Ireland. The genuine Irish jaunting-car is a two-wheclcd 
vehicle comstructed to carry four i)erson.s besides (he driver. In 
the centre, at right angles to the axle, is a “well" about iS in. 
deep, used for carrying parcels or small luggage, and covered 
with a lid which i.s usually furnished with a cushion. The “well" 
provides a low back to (-ach of tlie two seals, which are in the- 
form of wings placed over (-ach whec-l with toot boards hanging 
oiit--ide the wheel on hingi;.^, so that when not in use they can be 
tiiriH-d up over the seats, thus rediicing the width of lice car 
(somelimc.s very necessary in the narrow countiy’ roads) and pro- 
teding the seats from (la- weather, The pas'^engers on each side 
sit with their backs to ea; h other, with the “well" betw(-en them 
'I'he driver sits on a movable box-.^c-at, or “clickx-," a fc-w inclie-' 
high, jdaced acro^s the head of the “well." with a foolbc.)ard to 
which there is usuallx' no sjilash-board attached. 

.'X more- mo.lcrn form of jaunting-car, known as a “long car,” 
c hielly usc-d for tourists, is a tour-wheeled vehic le con^tmetc-cl 
on (he s.'ime plan which nc cominod.iles as many as eight c)r fc-n 
passengers on each side, and two in addilicm cm a liigd) b'lx-sc-at 
i>t-sicle tin- (lri\(-r. In the- city of Fork a cairia'ic known as an 
“inside car" is in common ii-.e. It is a Iwi)-\\heeled covered 
carriage in W’hich the-passengers sil face to face- as in ;.i wagonc-ttc-. 
In rc-mole country di.hricl,- the poorc-r ])e;is;inl' ,s!ill some-times 
use- a laiiuitixe form of vc-hicle, called a ‘‘low-b.icked car," a 
simpie .square shallow box or shelf of wood fastened to an axle 
without springs, d'he two wlic-els are solid wooden disl'.s of the 
niclc-st cc)n.->lruciion, gene-rally without tlie protection of metal 
(ires, and so small in diamelc-r that the bod}- of the c:ir is r.iised 
onl\- a few' inclic-s from the ground. 

CARABINIERS, originally idth century light cavalry 
armc-(l with “l.irge pistols called c arabins h:i\ iiig barrels 4ft. long.” 
Engli.-^h carabinic-rs are nic-nticuu d as early as i s<)7 at the battle of 
Turnhout uiiclrr Sir l'r;uu;is Vere. The early practice- in langland 
and I raiicc- w.is to attach a projiortiut) of men armed with carabins 
to each regiment and it was not until the lylfi cenlnry that regi- 
nic-nts ot (Mf.ibiniers were formed 'I’lie original duties of cara¬ 
binic-rs Were an.dogous to those ot grenadiers of the infantrv, in 
lad tliev were monnlt-tl inf.inlrv In itiOo the lite guards were 
ecjuipi'c-cl with carabins ^or cailiine i wliiist the other c.ivalry 
reginic-nis h.id ^wcnds and jcisioE nnlil in;S, As ,1 rewtird lor its 
services in IreKuid in iC);)a Wilii.tni III desiemated the Ninth 
llor.->c- “Ihc- ( ar.ibaners" (I.Uer the Oth Dragoon (iuarcE, or The 
('ar.ibiniet-), and .ihho.igh the term “carabinic-rs" was more com¬ 
mon in Er.inic- ih.iii in EngLuul it was not until ibc)}; th;it Louis 
XIX'. constitiiiecl his companies of carabiniers into a corps with 
the distinct title of Royal Carabiniers. He had, however, regi- 
! mented (hem for taciicai purjeoses at Neerwiintcn in that year. In 
j the old German army there was one Carabinier rc-giment, x’iz., 
j (he 2nd Saxon Reiter Regiment, but since the inauguration of the 
; rc'ic'hsvvehr in iqji this regiment i.s “traditionally rei)resented ' by 
I a squadron of (he pre.sent 12th (Saxon) cav’alry regiment. In Italy 
j the gendarmerie are callc-d carabiniari. 

I CARABOBO, nc-xt to the smallest of the 20 Stales of Vene- 
i zucla, bounded north by the Caribbean Sea, cast by the State of 
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Aragua, south by Cojedes and west t)y Varacuy. Its area is 1.C72 
sq.mi.. and its poyjiilation (194* offu ial rcnsus) \vas 191.442. 
The greater jiarl of its surface is mountainous with moderately 
elevated vallt“\s of great ferlilit\’ and productiveness, but south 
of tfie cordillera there are e.xlcnsi\’e grassy jdains conterminous 
with those of Guarico and Cojedes, on whit h large herds of cattle 
are pastured. The princii)al produds of the state are cattle, 
hides and cheese from the southern ijlains, coffee and cereals from 
the higher valle>s, sugar and a^'uardioitc from the lower valleys 
about Lake X’alencia. and cacao, coconuts and coconut fibre 
from the coast. Warious minerals are also found in its southwest 
districts. The caihtal is X’aleiicia (jiop. of the district 
in ip.yi ; of the city, 54,(148 ), a large manufacturing centre in the 
heart of a producti\e caiao and banana district. Puerto Cabello, 
45 mi. N.W, of \'alencia bv rail or highway, has an excellent 
harbour—the second most important in Vene/.uela. Po]!. of the 
district (i(;4i) 4:.S47; of the town, r.noS;. f'arabobo is best 
known for the battle fought on June 24, 1S21, on a plain at the 
southern e.xit from tin* passes through the cordillera in this State, 
between the revolutionists under bolivar and the Spanish forces 
under La 'Porre. It \v:is one ot the four inijiortant battles of 
the war. though the forci's engaged were onlv' a j^art of the two 
.armies and numbered .\.|oo revolutionists (composed of 1.700 
mounted llauvro,-^ known as the “Apure legion." and <100 british). 
and 4.000 Si-ianiards. The da.v was won by (he british, who drove 
the Sp.uiiards from the held at the point of (he bayonet, although 
at a terrible htss of life, 'i'he hhitish legion was afterwards ac- 
( lairned bv Ifolivar ;is “.S'a/van/u/'c.s dc vii Piitriii ” The Sjjanish 
forces continued the war until near I he* caul of 18:4. but (heir 
ojierations were rc'stricted to the districts on the coast. 

CARACAL, the caiiital of the department of Romanatzi, 
Rumania, between thc“ Jin and Get rivers. Pop r. ib.ooo. 'I'he 
town is named after the' Roman I’anjxTor Garacalla and the ruins 
of his tower, built A.n. 217. are to be st'cn. 'Trade is in grain. 

CARACAL ( Lynx CiiritCid ), sonu'times called Persi.an lynx, an 
animal widely distributed throughout south-western Asia and a 
large portion of Africa. It is somewhat larger than a fox, uni¬ 
form redcli.di brown altove, and whitish beneath, with two white 
spots above each of the eves, and a tuft of long black hair at 
(he tij) ol the ear.s. It dwells among grass and bushes. Its [irev 
consists of gazelles, small deer, hares and peafowl and other 
birds. Tlie caracal is e.isily tamed and in some jiarts of Indi.a 
is trained to capture sm.all tint elopes. deiT and larue birds. 

CARACALLA (or (Move a 1 m s) MARCUS AURELIUS 
ANTONINUS (18(1-217), Roman em])eror, eldest son of the 
emperor Septimius Severus. was born at Luedunum (I^vctim) on 
.April 4. i 89 . His original name was P.a-sianu.s; his nickname 
Garacalla was derived from the long Gtdlic tunic which he wore. 
After (he.death of Severus ( jt r ) at Kboracum ( A'ork ) in liritain, 
Garacalla and his lirother Geta, who had accomijunied their 
fathcT, returned to Rome as co-em])ei()rs. In order to sesure* tin- 
sole power Garticalla murdered his brother (212) and afterwards 
put to fle.Uli some 20,000 of Geia's supporters, amongst them the 
juri.-,! Pajiinianus. In (he same V'car he bestowed Roman citizen¬ 
ship on all free inhabitants of the empire, the object being 
parth’ to increase the yield from the inheritance-tax, to which 
only Roman citizens were liatile. Ills own extravagances and the 
demands of the soldiery were a perpetual drain upon his re- 
.source>. 

In 214 he defeated the Alamanni who had broken tlirough 
(he Raetian lines; in 214, after a few months spent in Rome, he 
went to the Danube. After wintering in Asia he crossc'd. in 215. 
to Alexandria, where in revenge for some disiespect shown him 
he ordered a general massacre. In 216 he ravaged Mesopotamia 

He spent the winter at Kdessa. and in 217. when he recom- 
mcncc'd his campaign, he was murdered at Carrhae on Ayiril 8, 
at the instig.ition of Opellius (Gpilius) Macrinus. praefect of 
the praetorian guard, who succeeded him. 

The most famous of the buildings with which Garacalla 
adorned Rome are the baths and the triumphal arch of Septimius 
Severus in the forum. 

CARACARA, the name given to four .American genera of 



the family Falconidae. Also called carrion-hawks, the caracaras 
arc reco.gnized by their long legs and the brightly coloured naked 
skin of the checks and throat. They are gregarious and feed 
largely on carrion, birds, reptiles and amphHiians. .Audubon's 
caracara (P<d\'horus rlirrhviiy) is resident in Klc>rida, Texas, 
Arizona and Lower California to northwc'stern South America, 
and on islands off the west coast of Mexico. 

Nine other species are found throughout Genital and South 
America, including the common caracara {P. />/(U/c;n), from the 
Amazon to Ticrra del Luego; the chimango or beetle-eater {Mil- 
va^o fJ/imnnyo), of southern South America; and the black c;ira- 
cara (Daptrius atn ), of tropical South America. 

CARACAS, the principal city and the ca[)ital of the United 
St;ttc's of Venezuela, situated at the western extremity of an 
elevated valley of the Wnezuelan Coast range known as the ])lain 
of Chacao, 6lm. S.S Iv of L;i Ginira, its port on the Caribbean 
coast, in lal. 10'^’ 40' N., long, bfb’ 6'\V. 'I'he ])laiii i^ covered with 
well-cultivated planttilions. 'The Guair.i river, a branch of the 
'Toy, traverses it from west to east, and llows p.isl the lily on the 
south. Among its many small tributaries are the ('atiuhe, Caroata 
and Anauco, which (low down through the citv from the north 
;md give it a natural surface drainage. 'The citv is built a! the 
narrow end of the valley and at the loot of the t'erro cle Avila, 
its lc)i<ogiaphicaI centre, the' elevation of llie TIaza cle bolivar 
being 4,027 feel. 'Two tniles north-east is tlie famous Silla cle 
Canicas, whose (win summits, like a gigantic old-la,diioiicd saddle 
{silla), rise to an elevation of 8,f).'2tt,; and the Naigiictc'-, still 
farthcM-east ward ctverlooks the vtillcy from a height cd 9,i8() f(.(’t. 
The climate of Caracas is subject to extreme ami raiiid v.u'iations 
in tenipcr.iture, to alternations of dry and humid wimb, to cliilling 
night mi.^ts brought up from llie coast by the wmierlv wimb. ami 
to other inlhiences iirocluclive of rmilaria, catarrh, levels, bilious 
(iisoiders ami rheum.alism 'The m.'iximum and minimum tem]iera- 
lures range from .S-b to 48" Ip the annual mean being about ()(>", 
and (he daily variation is oftcui as much as 15". 'The citv’ is built 
with its streets running hetwc'cm the cardiiitd points ol tlie loiii- 
pass. 'Two intersecting central streets also divide the citv into 
four sections, in ('acli of which the streets ;ire metlmdic:dlv' named 
;iml numherecl, as North 4rd, or West 2ml, ele.. according to 
direction am! location. 'I'his method of numeration date.-, from the 
time of Guzman lUatico, hut the eoniiiion ])e()j)le adhere to the 
bc'vtowecl UDon (he city s(|uares in earlier times. 'Thc-re are 



B'- CODPIC'.Y or THOMAS LEE 

Modern home of an upper class family in Caracas 


several handsome scjuares ami jiuhlic gardens, adorned with stat- 
i uc'.p trees and shrubbery. The prim i[)al .sc|uare is tlio TIaza de 
i Bolivar, the conventional centre of the city, in whic h stanch a 
i bronze equestrian statue of Bolivar, and on which face the 
i cathedral, archbishop’s residence, Casa Amarilla, ihe n;ttional li- 
; hrary, general post office and other iiublic ofti<cs. 'The Imleiicnden- 
(ia park, formerly callt*d Calvario park, which occupies a hill on 
the west side of the city, is the largest and most attractive of the 
public gardens. <)n tlie outskirts (heme is the f.inious “I’araiso ’ 
drive. Among the public, tclilncm are the c.ipitol. vvliich occupies a 
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826 

whole, square, the university, the rathedral, pantheon, masonic 
temple, national libriry, and a number of larpe churches. The city 
is generously providiai with all the modern public services. Ihc 
principal water supply is derived from the Macarao river, 15m. 
distant. Kailway (onnection with the port of La Guaira was 
ofxtned in i)y means of a line. 27,01. long. Another line (the 
Gran Ferrotarril de Venezuela) passes through the mountains to 
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Weathch ohai'h or Caracas, the thermometer indicates the 

ANNUAL MEAN TEMf'EHATURE. THE CURVE' SHOWS THE MONTHLY MEAN 

TEMRERATURE and the COLUMNS INDICATE THE NORMAL MONTHLY 

AMOUNT OF PRECIPITATION 

Valencia, nirn. distant, and two .short lines run to neighlxmring 
villages. The archl)isbo[) of Na-nczuela resides in Caracas and has 
ec( lesia.stii ai jurisdit tion over the dioicses of Ciudad Itolivar, 
Calabo/.n, Ihir(|uisiniet0. Merid.i, Maracaibo, Vahauia, Coro, 
('uniana and San Crislohal. 'I'here are now .some manufactures of 
note. 

Caracas was foundeil in 15O7 hy Diego de Losada under the 
pious title of Santiago de Leon de (\iraras. and has been siuees- 
sively capital of the province of Caracas, of the caj)!aim y-general 
of Carai.as and Venezuela, and of the republic of Venezuida. Jl is 
also one of the two ihief cities, or lapil.ils, of the Jdaleral district. 

It was (he birthplaie of Simon llolivar, and ilaims the distinction 
of ln'ing the (irst colony in Soolli America to overthrow Spanish 
(olonial aulhorily. 'I'lu' city was almost entirely destroyed by thi' 
great earthquake of 1S12. In tfie war of iudepende.Ke it was 
repeatedly suhjeded to pillage and sl.uighter by both p.irties in 
the .strife, and did not retmver its losses for in.my vimis In 1810 ! 
its jiopulation was ('slini.ited at 50,000; 71 years Liter the »ensus 
of iSHi gave it only 55.but in kmi the population of the 
city proper had risen to 

CARACCIOLO, FRANCESCO, I’RiNn; (177 -170)^ 

Neapoiit.in ailmiral and revolul iou,ir>, was horn on Jan. iS, 1772. 
He learnt his se.irnaiiship under Rodney, and fought wilfi distinc 
(ion in (he llriti.sh service in the American War of Indepcndeiue, 
against the Barbary pirates, and against (he French at Toulon 
He was the only jirominenl Neaiiolitan trusted by King I’erdin.ind 
IV'., and he remained loyal to the king until the latter’s lowardic 
llight Jn Jan. 1700 C.ir.uaiolo n-lurned to Naples, where he 
found .himself welcmmed wiili gre.it enihusiasm, ami the ei:\ 
seething with revolution He assimual command of (he new Re¬ 
public's nav.d forci-s and fought .l^.Min^t (he British and Ni-a[u>ii- 
tan s(|uaiiri)ns. Finally he fouml himself surrounded hy the Brit¬ 
ish lleet al sea while- on l.uul Cardinal Rulto's arm>' maile n-- 
sistaace useless. In trying to ese.qie in disguise, Caracciolo was 
arrested and brought in i bains on hoard Nelsein’s flagship. There 
he? was summarily frieel and .sentenced to de-ath; the senleiut? 
being immediately e.\t:ciiteil by his being hanged from the yard¬ 
arm of the "Minerva" on June 70, 1709. The whole trial aiul e.xe- 
cutiou we-.rc indefensible, alike on (he grounds of legality and 
naval usage, and are to be ascribed to personal spite on the part 
of Queen Maria Carolina working through the influence of Lady 
Hamilton over Nelson. 


Rim.iOGRAimv.- - R. Kossmann, Lord Nfhnn wul drr Herzog Franz 
Ctirar.rinU (1895), in R. L. C. V'inhow and I-’, von Hollzcndorf-Viet- 
mansdorf, SammUing gnnt'invrr.stuudlichrr ivhscnschajtUcher Vortriigr, 
vol. 224 (1887, etc.) ; F. Lemmi, Nelson r Caracchdi e la Repuhblka 
nnpolenna in tti(‘ Reale Inailulo cli Stmli Suia-riori, Piibhlicazia?!} 
Sezionc di filosofia No. 3^ (Florence, 1H9S) ; C. (iiglioli, Naples in ijqq 
(1903) ; Nelson and the Neapolitan Jacobins (cd. hy IF C. Gutteridge, 
1903), in the Navy Record Society Publications, vol. 25 (1894, etc.), 
containing all the documents on the episode, including those incorrectly 
transcribed by A. Dumas in his Borhoni di Napoli (Naples, 1862-63). 
and bihliographv, 

CARACOLE, a French worif, meaning the wliecling about 
of a horse (ef. Span, curiuol, a .snail). In horsemanship a half- 
turn to the left or right, or to both alternately, so ns to de.scribc 
a zigzag course; (he term is loo.sely used to describe an>' dis- 
()Iav of fancy riding. In architecture, a sjn'raJ .stairea.se in a tow'er. 

CARACTACUS or 1 better) CARATACUS, the Latin 
form of (he Celtic Caradoc (fl. a.d. 50». British chieftain of the 
(riiie of Catuvell.'iuni, a son of Cunolielinus, king of the Trino- 
bantes. He led (he native resistance against Auliis Plautus (a.d. 
47-47), and after being defeated, jiroliably al Wallingford, and 
afterwards at Colchester, he witlidrew into Smith W'ales. He was 
finally defeated fiy Oslorius Si ajiula in a.d. 50, somewdiere in 
Shropshire, [lerhajis al Caer Caradock, where tliere are remains 
of an old rani{) Caractaens and his f.imily won- cajiliired and 
taken to Rome, where (he Empe-ror Claudius granted Ihern life. 

Bee Tac. Ann. xii. 31 , 37 , //ist. 3 , 45 ; Dio (.'assiiis. 1\,, nj-j.: ; P 
Guest, Origines Celtic ae (1883). 

CARAGIALI, lOAN (iSsa-iQi .■’ ), Rumanian dramatist 
and novelist, was horn on Jan. 29. 1852, at J’loiosli. Jn his com¬ 
edies. The Stormy Night (r 7 <So) and The Lost Letter (18,85 ), he 
satirized (he etTects on Rumanian society of tuo hasty an introduc¬ 
tion of western cu.sloms, and the preteiisions of the bourgeois 
cla.sses in Rumania at that time He al.so wrote some jiowerful 
short stories, notably The FSister Toreh ( 1890). and The Sin 
{ 1.S92). Hi,-^ w'ere toliected in nioo and his plays in 1907. 

He died on lime 22, 1912, in Iferiin. 

CARALES, llie most important, ancient city of Sardinia, 
situated on the south coast (Gr. KapaXts', mod. Cavjiari, (jv.). 

It is attributed to the Carthaginians, anti Pimic tombs i-xist in 
considerable nunilx-rs near the )>reseut cemetery on the i-ast, 
and still more on the rot ky pL'iteau to the norlh-wesl of the 
(own They arc hewn perfK-ndicularly in thi- rotk, whilt- the 
Roman tombs are excavated hori/t)nla!ly ('J'aranielli in Monit- 
vietiti (lei Lineei, XXI.). It first aiipears in Koncm liistory in (lu- 
.Set ond Punic War, ;ukI p.robably obiainetl l ull Ri,mKm ci\'ic 
rights from Julius Caesar. In imperial limes it was the most 
iiiiporl ,i!it (t)wn in the island, m.iinly owing to its tine .sheltered 
ha.ibour, wlu-re a detachment of the dussis Misemoisis (tht- lleet 
of Mi.semim) was stationed. In llic 4lh ami 5th centuries it 
was proh.ihly tht- seat of Hit- governor [p/nese.s Sordijiiae ). It 
is menlioned as an important h.irbour in Iht- Gothic and Gildnnic 
wars. It was also the thief point of the road s\'stem of Sardinia. 
Ro.kIs ran hent t- It) Olhi.i by (he east ro.ist, and through the 
Ci-ntu- of lilt- island. (t» Othma (()ri-,tano) ilirect, tmtl thence It) 
Olbia (probably tlu- most frequented rouiei, through tht- mining 
ilisiriit to Still i ;imi along iht- south and west coasts to Olhoca. 
d'he "iie ui the mediat-wil Kami with it.', Pisan lurtitieations 
must li.iM- been (he Carthaginian ticrojiolis; such ;i site couhl not 
h.na- been m-glet Iei). 'I'he Rotn.ins, loo, piol>abl\’ made use of 
it, ihongh (he lower qii.irters were m.iinlx’ iKiuiued in imperial 
time-- The nui Icus of (he Rom.01 mimit ipium is prtibably repre¬ 
sented by tin- pri'.M'iil tpiaiier of the Marina, in which the street.s 
inteiM-tt at right angles and Roman remains are often found. 
An inst riplit)n found some way to the north towards the amphi¬ 
theatre sjaeaks of paving in the stjuares and streets, and of 
drains constructed under Domilian in a.d. 87. The anijihit heat re¬ 
in a natural dejires.sion of the rock just below the acropolis, open.s 
to\vard.s the sea with a fine \\c\\\ Its axes are 95! ami 79 yards, 
and it is in the main cut in the rock, though parts are concrete. 
Bt'low' it, to the south, are considerable remains of ancient reser¬ 
voirs for rain-water, upon which the city t-ntirely depended. Not 
far from the shore are remains of Roman baths, with a fine 
coloured mosaic pavement. To the east was the necropolis of 






CARAN D’ACHE—CARAVAN 


Bonaria, with both Punic and Roman tombs, and, on the site damaged by a storm and he was compelled to acknowledge the 
of the present cemetery, Christian catacombs. But the western rule of Carausius in Britain. Numerous coins are extant bearing 
quarter seems to have been far more important; it extended the heads of Carausius, Diocletian and Maximian, and the legend 
along the lagoon of S. Gilla (to the north-west of the town, “Carausius et fratres sui.” In 292 Constantins Chlorus captured 
which until (he middle ages was an ojx;!! bay) and on the Gessoriacum (hitherto in i)osscssion of Carausius) and then 
low'er slopes of the bill which rises above it. A large Roman made preparations to reconquer Britain, but before they were 
houses (or group of houses) is still vi.sible. Beyond this quarter completed Carausius was murdered by Allectus, his praefcct of 

begins an extensive Roman necropolis. It is probable that the the guards (Aurelius X^ictor, C\u\uircSf 39; Eutropius ix. 21, 22; 

acropolis of Carales was occupied even in prehistoric times; Eumcnius, PoMegyna ii. 12, v.12). 

but more abundant traces of prehistoric settlements have been See J. Watts do Peystor, The History of Carausius, the Dutch 
found on the Capo S. Elia to the south-east of the modern town. (J.S5S) ; P. H. Webb, J he Jiei^n aud Loiuoi^e of Carausius 

An inscription records the; e.xi.stence of a temple of Venus Erycina 

on this promontory in Roman times. The museum contains an CARAVACA, n town of soulli-rastcrn Spain, in the province 
interesting collection of objects from many of the sites mentioned, of Murtia, near (he left hank of the ri\'er Argos, a tributary of 
and also from other parts of the island; it is in fact the most flic Segura. Poj). (kj.jo) <), (>-’() (mun.. 20.ri.;5). Caravaca is tioin- 
imjiortant in Sardinia, especially for its prehistoric bronzes (see inafed by the mediaeval (a^^tle of Santa Cruz, tin- i7tli centuri 
Sakdixia). chapel which has a miraculous cross celebrated for its iualin.’ 

CARAN D’ACHE, the pseudonym (meaning “lead-pencil’’) )>o-,\er, in honour of whith a yearly festival is held on May 3 


of Emmanuel Poire (iS5S-ir;09), carieaturi.st and illustrator, 'Die hills to the north are rich in eopiier, marble and iron, Though 
who was born and educated at Moscow', bfdng the grandson of oc'cr 15110'. from (he nearest railway station, Cidasparra. (he (ow-n 


one of Napoleon's officer.s who had .settled in Russia. He de- 


a considerable industrial centre, witli 


(ermined to be a military painter, and when he arrived in Paris | neries ami cloth, pai'c-r. 


from Russia wms advised by Detaille. He ser\'ecl live years in 
the army, where; the jiriiicipal W'ork allotted to liim was tlie clraw- 


arge iron-works, fan- 
act ories. 


CARAVAGGIO, MICHELANGELO AMERIGHI (or 

Mkkk.D da (I 5f'o-i()oo). Italian painter, the son c>f a mason, 


ing of uniforms for the Mnusiry of War. lie drew for La \'i<' wa.s horn in ihe village of Caravaggio, in Lombardy, fioin wdiich 
7uiliiairc a serices of illustrations, among them being some good- | he receiv'ed his name. He p.iintc'd portraits fur about ti\e c'cars at 
lemjjered caricalurc-s of the (h'rnian army. Hi.s special gilt lay j Milan, and then went to X’enice and to Rome, where lie produec-d 

in })ictorial anecdote, the story hc'ing rc‘]ir(‘sented at its different I his first piilure of note, “d'he Card Players.” He desiusv l every 

stages with irresistible effc'Ct, in (he artist's own mannercal sim- [ sort of idealism, liecame the head of (he Naluralisli (unmodified 
plicity. Much of his work was contributed to La Pie Parisienne, | imitators of ordinary nature) in jiainting, and ad(»pted a style of 
Lc Figaro Jlliistrr, La Caricature, Le Chat Noir, and he also ! potent contrasts of light and shadow, laid on with a sort ot lury, 

issued various albums of .sketches, the Carnet de cheques (1S93), < lo.se- ol a slornn' life he lied to Malta and .Siu’ly and died 

illustrating the Panama scandals, Album dc croquis militaircs et of fex’cr on the beach at Pontercole in lOoo. Hi.s ht-st jiieiures are 
d'histoire sans U'ycudvs ( 1800 ), llistoire de Marlborouith (1H07), the “Ihilombmenf of Christ,” now in the \ atican; “.St, Seh.isli.in,'’ 
etc., besiclc-s illustrating a good many books, notably (he Prince in (lie Rom.tn ('apitol; n niagnifuc-nl whole-length porli.ii! of a 
Kozakoboff of Bc'rnadakv. He died on P'eb. 26, icioo. grand-maslc-r of (he Knights of Malta, Alof de X'ignaioiirt, and 

CARAPACE, Ihe iippt i’ .siiell of a crustacc-an or tortoise, j his page, in 1 he lamvro; and Ihe Rorghese “Suppei at Ihumaus ” 
CARAPEGUA, an inteiior town of Paraguay, 37m. south- j CARAVAGGIO, POLIDORO CALDARA DA (140,'; 
east of Asuncic'in on the o’' loute between that city and thi.>'' or i .pu-i 5 J3), a celebnded [lainter of frieze and ollu-r decora¬ 
mi,ssions. 'J'he 1934 ('Climated p')[)ulation was 17.381) (prc.)l)al)l\-the f'oi't-' >bo Xatican. Polidoro's works, as wc-ll a'- those (»f his 
[lopulation of the large rural district about the.- town is included master, .M.iturino of J-'lnn-iue, ]ia\e mostly penslied, hut arc; 

in this estimate). The low'n (foundc-d in 1725) is situated in : wc-ll known by the line etchings of J’. S. Barloli, C. Alberti, etc. 

a fertile country producing cotton, tobacco, Indian corn, ami i On the sink of Rome by the army of the ('onslable de bourbon 

.sugar-cane. in i.s. '/, J’olidoro fled to Naples. Thc-nce he- went to Messina. 


I he receiv'ed his name. He p.iintc.-d portraits for about five v'cars at 
j Milan, and then went to X’enice and to Rome, where lie ju-oduec-d 
I his first piilure of note, “’I'he Card Players.” He desjiisi 1 evc-rv 


CARAT, a. unit of weight for diamonds, other gem.s, and He was murderc-d by an a.ssistai 


pearls; it also indicates the purity or fineness of precious mc-lals. , 
Originally grain.s or leguminous seeds were usc-d fur the; weighing 
of precious stones and as these were not of uniform size or weiglit . 
the carat in difierciU gem centres varied considerably. Thus, the 


hi^ principal paintings ar 
ami ‘ I'hri.si bc-ariiig the (.'r 


'J'oimo C.ilalnc-.M 
' a ("rueilixion, 
t.s.s'’ in the Xaple.^- 


lainted in 
gallery. 


CARAVAN, a word of l‘ersi.in origin (more curieitly Kata- 
’(lit), ;H;oi)ted into the later Arabic vocabulary, (i 1 A covered 


for many years u.sed a carat ecjual to o-jo 33 : c'art. dr.iwii by horse or motor imiwct, usc-d for living puriioses, 


grams (3-163 troy grains); in Plorcncc- it w'as o j() 72 grams; in 1 cfiielly liy gyiisic-s and holiday makers. (2) A hodv of trailers 

Amsterdam 0-2057 grams, and so on. After various attempts to I travelling together for greater sc-curily against Idbl)er.^ (and in 

simplify and standardize the carat, the metric carat of 0-200 particular against Bedouins, Kurds, ’J'afars and the- liki-, -whose 
gram.s, or 200 milligrams, was adopted in the- United Stales in | grazing grounds (he proposed route may traverse) and for mutual 
1913, and has now' become the staiulard in the priiiciiiid countric-s j as.sislance in tlie mailer of pr()vi,sic)ns, water and so forth, in 
of the world. The metric carat permit.s the weight of gems Arabia proper the name caravan is rarely cmj>loyed in speech 
to be expressed conveniently in decimals, whereas formerly it w.is ' and lu-v'er in writing, strictly Arabic words such as Pikh (“assem- 
customary to use a clumsy .series of fractions, sueh as (, j,, tiled riders") or Qdfita (“wayfaring band’’) being in ordinary use. 

Uiii, ^;!2, and V;i of a carat. 't he jin-cautiuns of the caravan are due to the ab.seme o) srilled 

XX'hcn the term carat is used to indicate the purity or fmcnes.- govc-rnrneni, inns and roads. Strings of camels arc- gem-nlly 

of metals it means K-dh jiart. Thus, J8-carat gold consists ol c-mployc-d lor the transport of heavy goods, e.speiially where (he 

eighteen yiarts of gold and six ji.iris of alloy. See Kraus and irai k. like that between Dama.scus and Baghdad, tori 


Holden, Cevis and Clem Materials. 1 

CARAUSIUS, MARCUS AURELIUS, tyrant or usuriier } 


OSS level, .sandy and arid districts. The tann 
,(rings of 50 or more at a time, a hair-roiie co 


in Britain, a.d. 2S9-2(;3, was a xMenapiaa from Belgic Gaul, a j of one; beast wilh the head of another; the leader H gaily decorated 
man of humble origin. In the Roman army he rapidly obtained with parti-coloured trappings, tassels and bells; an unladen ass 
promotion and was stationed by the cm,peror Maximian at precedes the tile, for guidance. 

(iessoriacum (Boiionia, Boiiloe,nc') to ward off Frankish and XX'herc the route is roc ky and sleep, as betwn-n 1 lama.si us and 

Saxon pirates. On being accused of partnership with the barbar- .'\k-[)po, mules, or even asses, are u.sed for iiurdc ns 1 Ik- wi-althier 
ians he- -w'as sentenced (0 death by (he ernpemor, but he escaiic-il to menibcrs rid<-, wliere possible, on hursebiuk J.si!'- nmn carries 

Britain and proclaimed himself an iiidejK-iuleiil rulc-r. In 2S0 j arms; but ihe.sc- arc- in truth more for show- lli.m Pa ci t, and are 

Maximian aticmipted to recover the i. land, but his fleet wa.s j conmionly flung aw;iv in the presenc e of any .serious robber attack. 





828 


CARAVANSERAI 


houltl greater peril than usual be anticipated, the protection of 
company of soldiers is haidtually pre-engaged,—an expensive, 
nd ordinarily a useless adjunct. A leader or director, called 
larawiin-hashi (headman), or, out of (ornpliment, Karawan- 
craskicr (general), but most often simply Ruh (chiefs, is be- 
;me starting appointed by (ommon (onsent. Hi.s duties are those 
f general manager, spokesman, arbitrator and so forth; liis re- 
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luneration is indefinite. Hut in lh(' matter of sale.-* or puia }ias(‘s, I 
Iher on the way or at tin' de.stination, eai h member ol the cjr.i- j 
in ai ts tor himstdf. 'i'he number of (amels or mules in a single | 
ira\’an ^■alies from .;o or so n|> to ooci and more; sometimes. 

■; on llie reopening of a long-ilo.'^ed route, it reaches 1,000. 
Caravan Seasons. —'The ordinary cai'av.in se.i.sons are the- 
lonths of spiing, earl\’ summer and lafcm .autumn, h'rid.ay, in 
(ordame with a rei ommendation made in the Kor.an it.self, is 
le fa\'ouril(' da}' for selling out, the most au.-.j)i( ions hour being 
lal immediately lollowing noonday prayer, d'he lir.->l d.iv's march 
rver doe.'> more llian just i lear the starting-point. Subsecjiimtly 
ich (lay's route is divided into two stages,—frojn or .a.m. 

> .about 10 in the forenoon, and from between 2 .and I’M. till 
or even S in llie evening, d'fuis tlie time })asse<l d.aily on the 
)ad averages fiom 10 to 1 r hours, and, as th<' ordin.irv {i.ite of 
laden camel does not e.xt eed .'in an Inuir, that of a mule being 
:J. ;i dislame varying from to .'Sm. is covered (‘veiy niarcli- 
ig (lay. but proloiE.'ed li.ilts of I wag Ihree, four and even mori' 
,ivs often mi nr. 'I'he hours of halt, start and movement, the 
reiise lines of route, and the selection or avoidance of p.iriiiular 
Halities are determiiual by common consent. I'lit if. as .soine- 
tnes hapjH’US, tlie .services of a professional guide', or those of 
military olTicer have lu'en en;;aged, his dec isions art' tmal. While 
U' carav.m i.s on its wav, the live stated daily jaravers are, within 
rrlain limits, anticijc.itt d, deterred or ( iirtailed. so as the belter 
a coincide with the regul.ir and neees.s.iry halts.—a jaractie'e 
Lilliori/.ed 1 >}- orthodox Mohammedan custom and tiadition 
'I'wo (aravans art* mentioned in tlenesis xxxvii ; the route on 
hich they were passing seems to h.ivt; coincided with that nowa- 
ays*travelled by Svrian caravans on their way to F.gyjat. Allu- 
ions to cattivans may be found in Job, in Isaiah and the rs.alms. 
Pilgrims to Mecca. —The yearly lailgrini-bands. bound fnam 
arious ejuarters of the Mohammed.m world to their common 
estin.ition. Mecca, are snmetimes. Inil inareiiratelv. .styled ]>y 
airopean writers larav .m.-. ; their proper design.U ion is //c/;. a 
ollective word for pilgrimages and pilgrims. 'I'he two principal 
ilgrim-c.aravans start yearly, the one from Damascus, or, to 


; speak more exactly, from Mozarib, a village station three days’ 
journey to the south of the Syrian capital, the other from Cairo 
in Egypt. This latter was formerly joined on its route, near 
.'\kaha of the Red Sea. by the North African Ilajj, which, h(TW- 
ever, now goes from Egyiii by sea from Suez; the former gathers 
up bands from Anatolia, Kurdistan, Mesopotamia and Syria. 
Since 190S, the Syrian and Egyptian Hajj have been able to travel 
[ by the r.ailway from Damascus to the Hejaz. Besides these a third, 
I hut smaller, Hajj of Persians, chiefly sets out from Suk-esh- 
I Sheiukh, in the neighbourhood of Meshed Ali, on the lower 
! Euphrates; a fourth of negroes. Nubians, etc. unites at '^'ambu 
on the Hejaz coast, whither they have crossed from Kosscir in 
Tpper Egypt; a fifth, of Jndians and Malays, centres at Jidda; 
a sixth atuJ seventh of southern or eastern Arabs arrive, the former 
from Yemen, the latter from Nejd. 

'I'he Syrian Hajj is headed by the pasha of Damascus either 
in person or by a vicarious oftnial of high rank, and is furl her 
;i< congianied by the SorraJt Amir or “Cu.irdian of the I’ursc, ’ a 
'I'urki.sh officer from Constantirujpile. The Egv[hian coinpiany is 
lommanded by an amir or ruler, ap[K)inted I'.v the (Yiiionc gov'- 
iTimient, and is accompjanied by the famous “Malimal,” or sacred 
pavilion. The other bands above mentioned have each Ihoir own 
amir, besides their mckon'UHims or agents, who.-je business it is to 
see after provisions, w'ater and the like, and are not .seldom en- 
< umbered with a nunierou.s retinue (jf servants and olhei' alleiid- 
anls. Lastly, a considerable force of soldiery accomjjauies both 
tile .'^yri.in and the Egyptian Hajj. 

Bedouins and Pilgrims.—No guides properly so-called attend 
these pilgrim-carav'aiis, th(' routes followed being invariablv the 
same, and well known. But Bedouin b.'inds generally oiler them- 
sc'lves by w.iy of es(()rt, and not seldom designedly lead tlieir 
clients into the dangers from whidi the}’ bargain to k(‘e[> them 
s;ile. This they are the readier to do because, in addition to the 
person.'il luxuries with which many of the jiilgrims i):'ovjde Ihem- 
.sflves for th(‘ journey, a large amount of vveaith, both in nu’r- 
ch,'mdi.^e and coins, i.s habitually to be found among the travellers, 
who, in accordame W'iih Mohammedan tradition, consider it not 
merely lawful ))Ut jmai.seworlhy to unite mercmtile si.)eculation 
vviili religious duty. Nor has any one, the pa.sha himself or the 
amir ;ind the niilit.iry, when pre.sent, exirpted, any ai knuwledged 
authority or general (onirol in the pilgrim-caravans; nor is there 
any orderly subdivision of managi'inent or service. The pilgrims 
, do. indeed, often (oalescc in companies among themselves for 
! mutual helj), but necc.ssity, (in umstance or capriie govern.s all 
! details, and thus it h.ajipens llial numbers, sometimes as man}- as 
[ a third of the entire Hajj, yearly pieriNh by thi'ir own iu');ligence 
j or by misfortune'.—dying, some of thirst, others of iaiigue and 
j siikiu'ss, others at the* hand of robbers on the way. 

I The numbers whit h compiose thisse piilgrini caravans are much 
I exagger.lied by pojml.ir rumour; yet it is ct*rtain that the Syrian 
: .md l''.gyplian Miinetimes amount, to 5,000 eaih, with 25,000 or 
j (0.000 tamels in tram, l.argt' siijiplies of food and walcT hav'e 
J to be larried. tb.(‘ more so at limes when the jiilgrim season, 

I following ;is it does tlie Mohammed.111 laletidar. which is lunar, 
j l.d!-- tor vcai's togetlier in tlie very holiest season. ileiu(', too, 

; the joiraiey is usually ac eorn;>!i;dH d by nieht m.ua hes, tlie hours 
; beiiie from ( to .} i> M to (> or 7 A lu. of the inllovvii'g day. Tonhes 
ate liglited on the ro; d, the]ia<'t' i^ .slower tlian ih.it ol .in ordinary 
' ear.'V.m. and does m.t excetd .in an hour, 

I Mi , ( valid |si .\n 

CARAVANSERAI. A i ml llie l)ui!ding. for the shelter of .a. 

I taravan (</ v ) and of wayfan-rs gciu'rally in Asiatic Turkey It is 
commonly constructed in the nt'ighbourhood, but not within the 
walls, of a town or village. It is (puadrangular in form, with a dead 
[ wall outside; this wall has small windows h'gh up, but in the lower 
j parts merely a few n.irrtnv air-holes. Inside, a cloister-like arcade, 
j surrounded by cellular store-rooms, forms the ground tloor, and a 
i somewhat lighter arcade, giv ing aci ess to little dwelling-rooms, 

I runs round it above. Broad ojven llights cd stone .stcpis connect the 
' storeys. The central court is opren to the skv, .and genc'rallv' has in 
i its centre a well with a fountain-liasin beside it. A spai ious gate- 
I way, high atid wide enough to admit the piassage of a loadt'd camel, 
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forms the sole entrance, which is furnished with heavy doors, and 
is further guarded within by massive iron chains, drawn across at 
night. The entry is paved with flag-stones, and there are stone 
seats on each side. The court itself is generally paved, and large 
enough to admit of three or four humlred crouching camels or 
tethered mules; the bales of merchandise are piled away under the 
lower arcade, or stored up in the cellars behind it. The upstairs 
apartments are for human lodging; cooking is usually carried on in 
one or more corners of the quadrangle below. Should the caravan¬ 
serai be a small one, the merchants and their goods alone find place 
within, the beasts of burden being left outside. A porter, appiointed 
by the municipal authority of the place, is always present, lodged 
just within the gate, and sometimes one or more assistants. These 
form a guard of the building and of the goods and persons in it, and 
have the right to maintain order and, within certain limits, de¬ 
corum; but they have no further control over the tempomry occu¬ 
pants of the place, which is always kiqit open for all arrivals from 
prayer-time at early dawn till late in the evening. A small gratuity 
is expected by the porter, but he h.is no legal claim for payment, 
his maintemince being provided for out of the funds of the insti¬ 
tution. Neither food nor pro\'ender is siqiplied. 

Many caravanserais in Syria, Me.sojiofamia and Anatolia have 
considerable architectural merit; their st>'le of construction is in 
general that known as Saracenic; their massive walls are of hewn 
ston(‘: th('ir proportions apt and grand. 'Fhe portals ('specially are 
often decorated with intricate carving; so also is tlu* ])rayer-nichc 
within, d'hese buildings, with their la'longings, are works of char¬ 
ity. and are supported, repaired and so forth out of funds deriva'd 
frotn pious legacies, most often of land or rentals. Sometimes a 
municipality takes on it.self to construct and maintain a caravan¬ 
serai; but in any (ast^ the institution is t.ix-free, and its revenues 
are inalienable. When, as sometimes hai)pcns, those revt'iiues h.ive 
been dissi{)ated by pecultdion, neglect or change of times, tin* 
caravanserai passes through downward stages of dilapidation to 
total ruin (of which only too many examples may be seen) unless 
some new charity intervenes to repair and renew it. 

K/idus, i.r., places analogous to inns and hotels, where not 
lodging only, but often food and otlu'r nc'ct'ssaries or comforts 
m.ay be had for payment, are sometimes by inaccur.il(‘ writc'rs 
confounded with caravan.scrais. They arc gcnendly to b(‘ found 
within the town or village precincts, and are of much smaller 
dimensions than caravanserais. The kh.an of Asad I’asha at 
Damascus is a model of con.structive skill and architectural beauty. 

CARAVEL, a light ship, of the T^th and i()th (entuid's, 
much used by the Spanish and J’ortugue.se for long voyages. It 
was a broad-beamed vessel, with a double tower at the stern (the 
sternc.istle), and a single one in the bows (the forecastle, a term 
which .surviv('s). Two of the three ships in which the Columbus 
expedition .sailed were caravels, and the .ship of Columbus himself 
was not fully decked. A nautical wril(!r .says that “her tigure was 
that of a cask s.iwn in hahes lengthwise and rai.sed up at both 
ends. Such a contrivance might be safely trusted to blow along 
before the bree/.e; it is impossible to underst.ind how vessels thus 
built and rigged nian.ig(i.i to keep a tiue (ourse when they bntced 
up their yards." But they were' eminently picturt-sque, and they 
made some gK)rious voy.iges. (’.arxcl. the older English form of 
the word, is now used only in the term “carvel-built." for a boat 
in which the planking is flush with the edges laid sl;le to side, as 
distinct from one “clinker-built," where the edges overlap, 

CARA VELAS, a small seaport of .souihern Baia, Brazil, 
on the Caravelas river a few miles above its mouth, whith i.s 
dang(*rousl>’ o[)stru(ted hy sandbars Bo;), of municipia fr(;40) 
14,754. Caravelas was once the centre of a flourishing whale flsli- 
erv', but has since fallen into decay. It is the port of the Baia and 
Minas railwav, wliose traffle is comparatively unimpoifant. 

CARAWAY, the fruit. c)r so-called seed, ot Cnrum Curvi, 
an umbelliferous plant growing througliout the northern .'ind cen¬ 
tral parts of Euroiae and Asia, and naturalized in waste places in 
England and in North America from Newfoundland to Colorado. 
The plant has flnely-cut leaves and compound umbels of small 
white flowers. The fruits, commonly called carauay .scedv. are 
flattened and ovate. Caraway has a f)Ieasan! aromatic odour when 


bruised, and an agreeable spicy taste. It yields a volatile oil, the 
chief constituent of which is carvone (i meihyl-4-iso})ropenyI- 
A'vyclohexen(e)-2-onc). The plant is cullicated in north and 
central Europe and Morocco, ns well as in the .soutli of England, 
the produce of more nortlarlc- latitudes bi’iiig richer in essential 
oil than that grown in southern regiems. The oil is obtained by 
distillation for use in medicine as an aromatic stimulant and car¬ 
minative, and as a flavouring material in cookery and in li(|ueurs 
for drinking, ("aravv.ay seeds are, however, more e\len,dvel\- ccni- 
sumed entire in certain kinds of cheese, cakes and bread 

CARAVAN, an inde])endcnt linguistic stock of South Ameri¬ 
can Indians, named from the Caraya (Karaya), its most im- 
[xjrtant tribe. The Carayan tribt'S live' in central Brazil on the 
Araguaya river from near its mouth south to about 14" S. lat, 
Krause finds their culture ver>' .^imil.ir to that of the .Xrawakan 
;ind Cariban tribes of (luian.a, and thinks the Carava.s may have 
come to their historic h.abital from north of the' ;\niazi»n. 'I'lii'y 
are a prim.arily agricultural and fishing folk, living in rather (rude 
thatched hut.s, and showing in general a simple type ot eiiflure. 
Their hair is occasionally curly. Tlie men praclisi' kc'iiodesnn’, 
while fhe women wear a fringed girdle. T.illoo, body p.iinting 
and labrets constitute their ornament, together with arm and leg 
btinds of various sorts. I'he bow, club and sjii'ar are theii chief 
weapons. They ha\e no form of armour or shield Dug-out 
c.'UUK's are used for river traxel. PottcTN' is made, but the\- have' 
no textiles. Monogamy prevails exicpf for diirls. who have 
very little power. 'I’lie dead are biirii'd and tin'll after an interval 
the bont'S are exhumed and buried in a pot. 'I'liere aia- ei.iborate 
(Iam(' ceremonies, emi.>loying masks, lield in (onneiiion with 
pubi'rty festivals, at the men's houses when' tlic >oiillis lice, 
but these cen'iiionials ha\e tiius far not been adi ((u.itely de¬ 
scribed, 

S(f I'. Kraii.se, In den WUthti’ssni Brasilirns (bt'ij>zij.n ion)- 

CARBALLO, a town of norlh-wc'Stern S|)ain, in the proxiiue 
of Corunna. It li('s on (lie right bank of tlu' riv(‘r .Allonc'-, jo mi 
.^.\V. ot Coruiina. its lu'circsl i,iilwa>' station. I’op ini.p.n 
(imm.. iS.iyci). 'I'liough a market centre fc.u' local (cieals ami 
clairc’ produie, ('arballo is cliietly noted tor the liot siilithiiroin 
springs ol S;in jtian <)«' (‘arb.illo, on tiu' ojijiosite bank ot tlie 
Alloiu's which make it a minoi watering place. 

CARBAZOLE, a constituent of coal tar, oiiurring with 
criidi' anilir.ueiu', cryst.'ilii/ing in plate.s or tables, nulting iioint 
' C. and n'adil.v subliming. If mac’ be se|)arale(l Innn (rude 
anthracene by fusing it with potassium hydroxide, B>' ihi lieat- 
men! it is converted into (arbazole-potassium. which can be easily 
sc'ijarated by distilling oft the anthracene. 'I'he sejiaraimn is, how¬ 
ever, pn'ferablv effected on a large scale by extracting liie crude 
anthracene with heavy coal-tar pyridine (b.p. i.}0-i<So' (') in 
which solvent (he curba/ole dissolves more readil>’ tlian anlhrac cue. 

Carbazole, ^ may be jircqiared svnthetiiallv b^' 

xNIi/. 

passing the vapours of diphenylaminc or aniline^ through a red-hot 
tube; by heating 2,2'-cliamin()dii)hc'n>'I with .75'', suliilmnc acid 
to 700" C for 15 hours; or by heating thiodiphenclamine wiiti 
copper powder. It is also obtained as a dec omiiosition produi t of 
brucine or strychnine when these arc distilled with zinc dust. 
Carbazole dissolves readily in the common organic M>lvc‘ms 
Melted in combination with oxalic acid it gives carbazule blue, 
1 'hc potassium salt reacts with the alkyl iodides to give /V-su’d- 
slitutecl alkyl derivatives. It gives the iiine-shaving reaction, jn 
(his respect rc.scmbling pyrrole (q.v ). The chief im|)orI.m(e ot 
carljazole lies in the i)ro(juction of hydrone i)lue (.Alizonc blue) a 
vat (lye which in many respects rivals indigo. This d\c m iire- 
pared by condensing carbazole with nitrosophcnol in conccntraiecl 
sulphuric acid. The resulting indcjjchcnol is then heated with 
alcoholic sodium tetrasulphide. rireener shades of hedrone blue 
are obtained from the .N-all.vl c:ni):iz()les. 

CARBIDES are, strictly, coniixjund.s of carbon with one 
o'hci element. The (c'rni, however, is generally nad :o d ■, ignatc; 
only (hose binary compounds of carbon which are c ompaial i'/ely 
infu.ible arid noii-v'olatile. (barbidc'.'i arc generally jjcodinii of the 
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electric furnace, and it may he said that Henri Moissan, who made 
many brilliant researches with this furnace, founded the chem¬ 
istry of carbides. The volatile carbon compounds of oxygen, 
sulphur and the halogens are not included in the category of 
carbides. 

The two nio.st important carbides are calcium carbide and sil¬ 
icon carbide (carborundum, q.v.). Calcium carbide, w'hich is of 
industrial value as the source of aceiylene (({.v .), is manufactured 
by heating togc.-ther lime and coke or powdered coal in an electric 
furnace, the mohen [)roriu( t being tapped off at 1,800"' ('. The 
lime may be n-placed by limestone (calcium carbonate). The 
electric furnace- is employed merely as a convenient source of 
heat; there i,-. no spec itic elect redytic action in the jerocess, 
(\'i()-f 3(’ ^ ('a(Commercial calcium carbide is a })rown- 
ish-gn-y (lyslallin/- mass dc-c omposed by water with evolution of 
acetylene-, Ca('-f- .Tr..()^^Ca(()fl n-fC'-hC The carbides of stron¬ 
tium anci barium, w'hich resemble the calcium comjmund. are pre- 
[carecl iti a similar manner. Moissan j)rej>ared carbides from the- 
alkali metals as greyish-white [)owciers by heating them in a stream 
of acefylc-ne. when, in the c ase of sodium, an intc-rmediate jeroduct. 
Na,;(Iv tor ('JINa) was formed; this on further heating 
evoivc-d aec-lylcnc- and left a residue of sodium carbide-, ('iNas. 
Aluminium and bc-ryllium carbidc-s, yellow and yc-llowish-browii 
crystalline products respe-ctixely, are of scit-nlilic jnf<-rc-st sinee 
llu-y evolve i)ur(’ mc-lhane when dee omposec] by water. 'I'he former 
is made by heating together aluminium and carbon, the rc-action 
[)rocec-diiig rapidly at 1,400"' ('. The latter is producc-cl by the 
rt-clue (ion of beryllia with carbon at 1 ,c)Oo ’ ('. Carl)ielt>s or acety- 
licles of doubtful composition are pre-cipitated l»y passing aec-lylc-ne 
into ammoniaeal sohitieens of cu|>rous and argc-nfoiis salts, (he 
products being reddish-lirow-n and ye-liowish-whitc- re-spertively. 
'riiesc- compounds are- c-.\plo.si\'e. as are abo the- ae et>-li(lc-s of mer- 
c ury anel of gold 

'I’hc- carbides may be- roughly c lassilieci according to thc-ir inter¬ 
actions with watc-r or dilute acids; (1) The ac etylidc-s. which 
evolve- aiets letie, arc- those of (he- alkali mc-tals, ihc- alkaline-earth 
metals, the currency grouji, anel the carbidc-s ol magnesium and 
mc-rcury; (2) the methaiiides are the carbides of .'duminium, 
beryllium and mangane-sc-, siiue these subslaiicc-s c\'olvc- nic-thaiie. 
Mangaiic'se carbide-, Mii.T’, obtained by (he interac tion of carbon 
and manganese oxide, Mn.^Oi, at 1,500" C', is decomposed by- 
water with evolutieen of methane and hydrogen; (3) mixed car¬ 
bidc-s, whic h on (rc-alrm-nt with water or acids evolve.- both acety¬ 
lene and methane, as for example, the- carbide's of the- rare-earth 
metal'. (lanthanum, yttrium, etc,). Uranium carbide, IbC';) or UC'2, 
IS decompos(-d by water to give- hydrogen, acetylene, ethylene and 
methane*. Iron c arbide (c emenlite), l-'c-.^C, is decomposed by hot 
acids with evolution of hydrogen and a mixture of hydrocarbons; 
{4) carbidc-s not clc-cccmposc-d by water or dilute acids The last 
group iiuludc-s silicon carbide, SiC, obtained in pale green to slc-el- 
blue crystals; this is a typical furnace icrccduct which due to its 
extrc-nie hardness is widely emplovecl ;is an abrasive- (c/.i .) lioron 
carbide. (Thi. titanium carbide, 'I'it'', and zirconium carbide, 
are hard refractory sufistances all jirepared in the electric furnace, 
the first by combination of its constituent elements and the other 
two by reduction of the corresiionding oxides by carbon. 

Him ic»c:h Ai'uv J. W. Mc'IIccr, A Comprrhrnsive Trfiitisf on In- 
or^'aitic Iirmi.\tr\. vol. v. (ku.j); H. Moissan, Lr Four Klnlrufur, 
(iHcm). (C. T. M.) 

CARBINE, a word which came into use tow'arcls the end of 
the if>th century to denou- a torni ot sinalj jire-arm. shorter (lian 
the musket and chielly used by mounted men (l-'r (’.er 

Kanibiiiir ). It has retained this signilic.tnce. through all subse- 
cjnent modilic ations of small-arm design, lo the- present clay, and 
is now as a rule a shortened and otherwise slightly modilied torin 
of the jorciinary ritie iscr f-'M \i 1, .\ums. 'I'iik Itf\01), 
1 luring and since U'orlcl W ar 1 , lun\e\er, it has been largelv re- 
lilaced b\ the ordinar\' ride eeen for cavalrw 

CARBO, the name of a Roman plelieian family of the gens 
Papiria The following arc- tin- most iinicorl.mt members;— 

1, (Iah s I’.M'ikii s (’arkc), tribune of the- pc-ople ( i..ti nc’.'). 
carried a law extending voting by ballot to (he enactment and 


repeal of laws; another proposal, that the tribunes should be 
allowed to become candidates for the same office in the year 
immediately following, was defeated by Scipio Aeniilianus. In 
I 130 he became a member of the Gracchan land-commission (see 
! (iKACCHUs, G.ait'S SEMricoNH s). ('arbo was suspected of having 
i been concerned in the sudden death of Scijiio (i2cy). He subse- 
; c|uc-ntly went over to the optimates, and (when consul in 120) 

; successfully defended Lucius Opimius, the murderer of Gaius 
I Gracchus. But the optimatc^s did not trust Garbo. He was im- 
: peached by Licinius Crassu.s on a charge of murdering citizens 
, without a trial, and committed .suicide. 

I Scr Livy, Epit. qc); Appian, Bril. Civ. i. 18; Veil. Pat. ii. 4; Val 
I Max. iii. 7, 6; A. IL J. Grc-enulgc, History uj Rome (ICJ041. 

2. His son Gaits Paiukits Cakho, surnamed Arvina, was a 
upportc-r ol the aristocracy, and was put to death by (he Marian 
1 party in 82. He is known chiefly for the law (Plautia Papiria) 

I carric-ci by him and M. I’laulius Silvanus whe-n tribunes of the 
; pc-ople in po (or .89). whereby the Roman franchise was offered to 
, c-c'CT)' Italian ally domicihfcl in Italy at the lime when the law was 
riiacted. j.rovidecl he made ajiplication personail}.' within ()0 days 
I to (he j.raetor al Rome. 

■ See Cicero, Pro Arehin, 4; \’cll. Pat. ii. _’(i; Ai)i)ian, Bril, Civ. i. 8S. 

I 3. Gxaeits I’AeikiTS Gariio (c. 130-S2 n . c .). nephe-w of (T ). 

I He was a strong supiiortc-r of the Marian [larty. and look [lart in 
! the blockade of Rome (87 ). In 85 he was chosen by (.anna as his 
j colleague in the consulship, and the two [)ic-i»ared to carr\- on war 
1 against Sulla, who had announec-d his iiilention of returning to 
j lial\'. Cinna and Garbo cleclart-d tliemsclvc-s consuls for the fol- 
! h'wing year, but Girina was murdc-red h>- his own soldiers, leaving 
I (.'arbo sole consul, in 82 ('arbo, iheii consul for tlu- third time. 

! loiight a drawn liatLle with Sulla near (’lusiuin, but he was utic-rly 
j defeated by Sulla’s general. Mc-l(-lhis Pius ( sec under Mf.ti li.ts 
j Plies. (^)uiNTi;s C'At.Tii.ius) near Pavc-iitia. Garbo fled from Italy, 

I t)ul was cni.)ture(l at C'os.syra ( f’entellaria ), and ])UL lo dc-ath by 
i Poinpey. 

■Ce \pi>ian, Bril. Civ. t. 67-08; Live-, F.f>il 70, 8}, 88, 80; Plutarch, 
Pompey, 5, (>, lo, and Sulla, 28; Cicero, ad Fam. ix 21; Lutroijiie-. 

V 8, (); Oro.'.ius, v. 20; \'al(-riu.s Maxima'^, v 3, s, ix 192; ait. 
•Si II l.fCU'S Colts,’KI.IU'., 

CARBOHYDRATES, a grouj) Cjf sub.stauces which includes 
the sugars, starches, and eellulosc-s, along with the many varied 
pioducts, either found in nature- or preparcal in the- laboratoiw', 
which are closely rc-l:it.c-d to them chemically. 'Phis gruup of 
compounds is comparable in importance with the proteins and 
f.'its. Its mcuiibers play an all imporianl pari in the lives of plants 
and animals, as structural elements and in the maintc-nance- of 
tuiHtional activity Cane sugar, glue fructose, and the cari¬ 
ous forms of starch and cellulose may be cited as tyiiic.i! rep- 
rc-sentatives. Their industrial importance may be estimated from 
tin- fact that amongst the undertakings directly dein;ndetit on 
carbohydrate materials are the cotton incluslrx. the- manufac¬ 
ture of paper, the- artll'idal silk industries. cc-rl;iin br;inches of 
j the explosivc^s inclustrx', bre.-wing and the maiiufaclurc of jiowcr 
alcohol. 

Chemically, the- carbohydrates arc characterised bx- great 
rc-activilv. As found in nature tlu-v arc almost invariabl}- 
optic .ills' ac fiv'r (see S rr-;kToc’i[i;,Mi,s rKS ). Thee res cal c.\c eecl- 
inglv complex jco.^sibilities of isome rism and mane of them occur 
in amorphous c olloidal forms. I'or the se rc.ison^, tlicir study has 
t)ro\ ided problems of c\ccj>tioual interest and diflieulty, anci in 
spite ol the longa ontimied cflorls ol chemists, it is only within 
rei'ent \c-ars that dt-iiniti' knowledge has bec-n oblaiiuai concern¬ 
ing the internal structure of e\c-n the simplest nic-mber.s. I'ormal- 
d-elixdc- undergoes polymerization iq.v.) in presence of alkali to 
give a product resembling fructose, and since- formaldehyde 
il.self obtainable by n-duc'ticAn of carbonic, acid, the synthetic 
processc-s which go on in the leaf of the jilant with the formation 
of c ar boll vclrales are partly explained. 

The siriijilc'st carbohydratc-s function as [lolyhydroxyaldehydes 
or kc'loms containing from 3 to u carbon atmns, although, as 
will be- .seen latc'r, these assume a eyelie character. With few 
exceptions they correspond to the formula (.GHzO),,. They are 
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soluble in water and possess a sweet taste. 7 'h(^se simpler mem' 
bers. the sugars, may be regarded as the units of whit h the more 
complex carbohydrates are luiilt up. 'The simplest sugars are 
termed monosuccharidt's and their nomenclature is based on the 
value of n in the above formula. If = 3 the substance is said 
to be a triose, if n~(^ a hexose and so on. The commonest and 
most important reiii'csenlatives of the two classes of sugars are 
glucose (an ahkthexose) and fructose (a ketohexostO and the 
reactions of these two wilt now lx- (onsidenal in greater detail, 
in essential n'spects the chemistry of the other monu.saccharides 
mav Ih‘ taken to he similar either to that ol gluco.se or to that of 
fnu tose. 

Glucose. —Glucose, dextrose or grape sugar, Ci.lTi-O,;, is widely 
distributial in idants and animals, ft occurs alone or condained 
with other sugars as in cane sugar, milk sugar, etc ., or combined 
with alcohols of c arious t\ pi“s tt» form glncosidcs (q.v.). Glucose 
may be prepared readily from .stan h or from cane sugar by the 
action of dilute ac ids. It is vcTy .soluble in water and is c-asily 
fermented ])y \east to give' alcohol, fp-om its aquc'ous solution 
it separates in warty tnassc's coiilaiiiing one molecide of wati'r of 
(r\ stalli/.atioM, ni.p. StV’. It may be obtained from other solvents 
ill two distinc t lorms (.or below). In its c hcmiical propcTties 
glmose ri'semblc's an aldehyde and is a strong rcahuing agcml, 
(luii kly [ireeipil.iting gold and silver from warm solutions of 
their salts, .Solutions of glueose do not, liouever, restore- the 
colour to S( hill's rc-age nt. The reac lion hetwc-c-n glucose- and an 
alkaline solution of eop[)er hvdro.xidc- (I'c-hling’s solutio!i), which 
results ill the prec ij'it.ition of cuprous oxide-, is usc'd to c-stimatc- 
gincose ill acjiieous solution. In llu- absc-ma- of othc-r sugars, 
glut ose mae bc' estimated bv observing tin- c-xteiit lo whieli it 
I’olates tin- plain- of jiolarized liglit since- a given weiglil of purc- 
glucose lias a hxed rotation, d’liis is known as its s[H-cilic- 
to! at ion. 

rile aldc-Iiydie functions disappc'ar on n-ductioii of ghieosc- 
witfi na.seent hedrogeii, and a liexahydrii'alcohol, sorbitol (II.), 
is tormc'd whie'ii, wlu-n further redmed with hydrogc-n iodide, 
yi(-l(Js a clc-rivaitivc- of normal In-xanc', ('1 l.r! GI |..);f(.' 111 -(dl.i. 
This iircn’es that the arrange'mc-iil of the six carbon atoms of 
gluia)sc- does not involve a brancln-d c-hain of carbon atoms. 
That there arc- fiv'c heciro.xyl groups prc-.si-nl in the glucose- mole- 
cuk- is shown bv llu- faet that glmose- gives peuta-aec-lvd and 
jx-iila nic-lhyl derivatives and on the basis of llu- fac ts so far 
considc-red the- siiniilest formula for glucose- wendd be ( 1 .). 
Ipirtlu-rmore, oxidation with lirominc- water yields gluconic acid 
(Ill.) which, c-vc-ii in aciucons solution, is transforiru-cl [>arllv 
into the- 7-Iactonc', [o'ln-i-bfG, m.p. 1^50 3=;" (I\’.). Reduction of 
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gluconolactonc in aciucous solution with sodium amalgam and 
dilute- acid gives glucose, whilst on oxielation with nitric ac-id 
both gliuosc- and its lactone- yield .saccharic at id (\’.). 

'J'hc- aklcliydic: functions are further illustrated l)y the action 
of such reagents as hvdroxylaminc and j)henylhydrazine, which 
give respecLivcly glucose-cjxiine and gluco.sc-phenylhydrazone. 
Excess of tin- latter reagent causes oxidation, with the produc¬ 
tion of glucose pheiix losazone (m.p. 210"), a substance of char¬ 
acteristic ajijic-arain e whic h is often u.sc-d as a qualitative tc-.st 
for the presence of glucose. 'I’he oxidation can bc shown to 
involve the scc:ond carbon atom and the formation of the 
osazone may be summarized thus: 
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Glyruron'h .T/W. —'I’lie rc':icti\a- grouping ( \'o, i in formula i.) 
which functions as an aklclivdic grou[) in glm ost- can lx- nia.skcd 
(as in the- glucosidc-s), and then oxidation of llu- lerminal priniare 
alcoholic- grou() {(>) may be elfceted, and in this \\a\ it is possible 
to obtain glycuronic acid ( \T.), whic h is ol spc-i i.d importaiu'c in 
metabolism, .since mane ol)ic-ction;il)le subslaincs arc- rc-nioved 
from llu- body in the- form of their condensation i)roduc t.s with it 
in the form of glucosides (.vcc bi-low). 

'I'hc- aldehydic formula for glucose c-xplains salisfac torile most 
of llu- olisc-rvalions rnentionc-d al)ove, but it is impossible- to 
aceount on this basis for the exisleiiee of two isonu-iic cTvslalline 
(X and /y forms of the sugar or of its simple derivMlises. 

Stereochemistry of the Sugars. —do visu,di/e the arrange- 
nu-n( in s|>acc- of tlu- sugar molec ule, it is im|x‘rali\c to know 
liow a simple chain of six carbon atoms is disicosed, It h.is been 
shown that three- carbon atoms an- linked logi-tln r in such a 
mamu-r that tlu-\' are inclined at an angle- of JOck' .-(S', lliiis; 



If six such atoms arc- ioinc-cl then the fifth ainl sixth will 
approach in-ar in sixu c- to tlv- first, that is. tlx- chain ol atoms 
curls round cui it sc-If. Eecu more import a 111, is tin- ic c ognil ion t h.i 1 
wlic-ic two olhe-r atoms arc attached to each of these carbon 
atoms, these- also will make- an angle of locf 2S'. Ileiai to jeor 
tray sue h a figure on a plane- surfai c, sncli as tliis page, e, iiupos 
sibk-, and sonic- idctorial convc-nlion must be- devised. '1 liiis in 
rciu'c-seiiliiig the- H and Oil altaclu-d to a carbon atom it is 
alwa\ n assumc-cl that tin reader .sees c-ac h individual c ,ii bon aloiii 
I)roic-clc-c) into tlu- plain- of llu- prinlcd fiagc, but the II and OH 
grouii allac Ind to this c arboii atom will emerge- upwarcl- from tin- 
page- at tIn- above- angle-. 

Only tlms is it possible to rc-alize that the e xjire.^sictn 
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1IU ('-11 It ('Oil 

1 1 

Ollu-rwisc- it may be crroiu-ouslx' consi lered that the forirn-r 
can lx- mack- to be- identical with tin- laller bv mere Jy lexcT ing 
tin-sc-eond carbon atom rouinl the lirsl. In the slndv cd sugar 
chc-mist ry, spln-rical modclsof the atoms are cssc-ntial aids to tin- 
realization of tln-se factors of the disi ribiil ion of groups in lliivc- 
dimensioiial space-. 

In the following expressions it is assumed; (a) that ife chain 
of c arbon atoms has been urn urk-d and ])lacc-d in a sir,light line-; 
ill) that the- two or more acldc-iula which point outwards from 
this idanc- are i>rojc-('tc-d downwards into (he plain of the p.iiicr. 

Rc-fc-rernc- lo the akic-h\'clic- formula (\ I., vo be ho\ ) for glucose 
shows ih.'it the second, third, fourth, and (iftli carbon atoms an- 
a.syinmc-tric (,vee .S'l KKEocftK.Mis-rm j. and accordinglv (here exist 
2‘' or 16 isomeric alrlohexosc-s differing only in the stenoc Inniic a I 
arrangc-nu-nt of the M. and--Oil groups round llu- asvmmetric 
carlxni atoms, 'rhe 16 arc- arrangc-d in S pairs, (he (wo nu-mbe-r.s 
of eac-h pair bc-ing identical c-xc-cfit that one fetrm has a dc-xlro- 
confguration (f/-seric“s) and (In- othc-r a lacx’o < oniiguration 
(/ serii-s). All eight aidolu-xoses arc- known. Siiiiikuiv, on thc-o- 
rc-tical principles thc-re could exist or 8 aldopc-nlosc-s which 
ma} be arranged in 4 pairs. Gorresyionding to these the n- c-xist 
(i- and /-modifications of xvlose, ribose, arabinosc , and lyxose. 
The naturally occurring dextrorotatory glucose is genc-tically 
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rcJalcrl to tlv (Ic.Yf rorofatory form of f'Jy rcrLihirJiydr, to which 
is assigned the projection formula (A.), atid the sugars are there¬ 
fore < las.-.i/ied into two series, c alhal the <}- and the l-scri<‘S re- 
spec lively, according as I hey may he huilf uj) hv synthetical 
mc-a.iKS from d- c)r / glyc c raidehydc.- ( Rcjsauuff). On this basis the 
four c/'forms of the aldopc-ntoses can be rej)n“scnlcd by the i)ro- 
jectiori fcmtnulae shown be low. * 
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d'lie ph>si( al and c lieriiical behaviour uf ihc'sc- sugars renders 
[)c/s-dlde the acc urale diagnosis of ihe al)c)ve configurations and 
it is on this basis that the fornndae are a.'.signc-cb Similarly then 
exist 16 aldohexosc s cS of I lic'</series, and tS of the/-series the 
tided representatives in the d-series being those formulated 
be low. 'The corresponding formulae for those in the /-seric.vs are 
the mirror images of the lormulae now given. 
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Synthetic CJucoside.s and the Structure of Glucose.— 

Aided)veles ordiiiariK’ react with one or with two molecules of 

Old 

tdh_\l .'dtohol to gi\'e idther an alcoholate, R ('lb or an 


acelal, ICC'II 


Old 
Old ■ 


Methyl alcohol in the jiresenee of an ac id 


' V. arid Vf.) have been a.ssigncd to the latter, the a- and pf-forms 
of glucose may similarly be represented by formulae (1.) and (II.). 
Hence the formulation of gIuco.se as an aldcdryde must now be 
superseded by these more jirecisc- representations which admit 
of the cxjilanation of all the alclehydic functions of glucose (as 
al.so for other sugars) whilst sc-rving the better to elucidate the 
v'ery special properties of sugars as modified aldehydes. It is 
.seen that the —Oil on the fifth carbon atom of the hexose chain 
is spatially near to (lie aide hx'cle group in the transitory phase, 
and by interaction the ('110 dejirives the' Oil of its hydrogen, 
thus; 


-C—Oil 

1 


(11-OH 
: () 


neon 

11 c 

1 

(11,on 

a -(ihuvose 

(t>t 

n OMc 

\ / 

(. 

iic'on 


HOC n 
1 

lld'OTI 

I 

nc — 

I 

('lion 

a-Mc thyl-glucosidc 


CITO 

I 

n ('on 

I 

110(11 * . 

! 

neon 
n ('-on 

I 

('11,011 

Cdueose (aldehyde 
form) 

(III) 1 

OMe 

/ 

CIl 

I"'"'--,! OH; 
IIC-OII 1 1 

I ' ' 

IIO-C-II j I - 

I ' 

11 C-OIl j ; 


lld'- 


OlII 


(V) 


Cl 1.011 

(Possible intermediate 
compound) 

(IV) 


C- 

I 

iie-oii 

i 

no (' IT 
I 

11 con 

I 

lie - 

1 

cn,( )n 

//-('iluccjse 

(inr 

^leO H 


c- 

I 

ii-c-on 

I 

Ho-(,'-n o 
I 

H-t'-OII 

(*'IT20H 

/ 5 -Methyl- 

glueoside 

(\I) 


as ealaly.'-.t yields, a cliniel hybaeel;d. K-CIIO- >K •('11 (()Me 
A sugar aldose-, howc-ver, under similar eonditiems reacts 
wiih one molfiule of mc'lh>d alcohol, with elimination of j 
one molecule- of water; ('.d 1 ,,( h.ft'I bd)! 111 V.d I l-d )■ ', 
I'he resulting eoinpound, a met li\d-aleloside, can cinl\- be re-pn- j 
senfed, on the basis ol rule.s ot valency, as a < vi//i eompe.itiiul I 
iV. anel \ 1., below). It is isolated in two dilTeit-iit forms which ; 
are inleiaonvertible. I'lui'^, by the age-ney of niethvl alcohol eon ; 
taining o Ii wlrogeii c hloride, glue osc is converted on lu-ating ! 
into, (i) cr melh\l-gltic oside ha\'iiig m.p. i()()" and a specilie , 
rotation of ( yso . and ( .-) pi imlhcl glueoside having m.j). ros' i 
.and a rotation of —These dit'ler rem.irkably in thc-ir be 
ha\'iour tenvards en/.yme-s. The cm'ynif maltase is spceiiie fonv 
ineths l ghneeside, conx'ertiiig it into glucose and methyl alcohol, 
rile- (-ii/\ nies of eniulsiii, on the ollic-r hand, convert the /d gln- 
cosidc- into ghn ose .and mcthc l ah ohol. Heating with aiiiu-ous 
mineral acid regenerates glucose from c-ach glueoside. 

.\ striLing f.n (, related to (lu-sc- obsc-rvalions, is (hat cIt-\lro- 
rot:iforv glucose can also be i.sohiled in two erwstalliiu- forms 
whic h are inten cmwrlilile. and so also can its penla acetate, its 
|R-nta bc ii/oate, as wc -11 as other cK-rivativc-s. Hv er\-stallizing 
glucose- from alcohol or from aca tie acid the rr form is obtained, 
m.p. i4tf', haxinga .speiitii rotation {(i!„d 113°. l-'rom solution 
in pyridine the c rystalline /d form is isolated, m.p. i.pS'’, [trji. f 
17°. Kach of thc-sc forms changt-s in arpieous solution to an 1 
efiuilihrium mixture having this change being known j 

as “mutarotalion." 'I'he.se two forms are structurally related to 
the ot- utul f/-inc-th> l glucosides, and since the cyclic formulae | 


In formulae ( 1 .) and (II.) it is st-en that the- potential aldc-h\’c.lc' 
group now bc-cornes asN'innielric and the arrangt-mcnl of the H 
and Oil in spae'e in two possible wa\’s at carbon atom Xo. i 
accounts for the existc-uec- of the two stereochemical forms, cv- 
and/T, ha\-ing dilTc-rent specific rotations. It has bec-n .shown 
that the- glueoside tV.) is h\’drolys(-d to the- glucose- form ( 1 .) and 
(he glueoside (\'l.) to (11.) by the ac tion of c-nzv'mes. ddn- analo 
gous optical pro|)C'rtic-s alsc.) support these inter-relations of 
■^ugtr and glueoside. Moreover, Ihe presence of the- (wo Old 
groups on the- right of the contiguous carbon atoms (i) ;md {2) 
in cr glucose-'ll .) is clt-monslr;itc-(i !>> thc-ease with which thisform, 
as distinc t from the fbfonn, combines with boric acid. 


n (•- oil! noS, H—(W) 

: + I j’.-on -» ;h-oh. 

H r—o ii no H—c—0 

d'hc- gc-neral form of the structure heia- assigned to glucose and 
its gkuosidc-s applies ecjually to all the simple sugars, both of 
Ihe pentose and hexose- class; .so that the- generali/alion is 
reached that the ordinary varic-ties of these sugars exist as six- 
atom rings, d'o preserve the relationship between aldehyde and 
ring-forms the structures are usually written a.s (I.) and (II.) 
above, but actuallv a model construc tc-d on the.sc- lines would 
more accurately represent the sugars as hexagonal figures. 
Indeed, the sugars may be clearly picturc-d if we consider that 
they are derivatives of a jiarent substance, 7-pyran (A), which, 
if suitably hydroxvlatcd and reduced w-ould giv^e the sugar form 
(B) which has been named pyranose, wherein the group marked 
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is the potential aldehyde (or reducing) group.# This is a 
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])(‘ntose. 'rile eorrespondiiig formula for a hexose is ((’), which 
contains as a sid(* chain a — CTljOll group. 

'Fhe S[)atial distribution of tiu* H and OH atoms or groups 
accounts for the existence of arabinose, .wlose, ribose, and 
l\'xose. 'I'hese sugars may thus bt.- named arabt)-p\ ranose,-Y vIo- 
p\'ranos(', etc., the spatial relationsbi|)s being < learly si-en if we 
show the 6-atom ring in persia clive, with the 11 and Oil at each 
of the live (' atoms (‘ither directed above this i>lane of the ring 
or below it. 
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Thi‘ conligural ions for lyxose and ribose may be simil.irly 
sketche(l by referring to the i)rovisional forinuhu' for tlie pentoses 
given earlier. 'Phi'sc' would be designated lyxo-i>_\ranosc and 
n\)o-pyriinosr on this nomem la I urtg nhicli combines both 
structural and .sj)atial considiTations. 

In the same way, formula ((') repn'sents the comm(.)n forms 
of glucose, of mannose and of galaclos(‘, which may be corn-ctly 
described as gluco-p\'ra nose, galaeto-pyranose, etc. Hut the sjja- 
tial reIationsbi[)s of 11 and Off at the carbon atoms of tin- ring 
are not shown in (C). 

Fructose. —Fructose, laeculose or fruit sugar, CnllKiOi;. is the 
commonest of th(‘ ketosexs. It is formed along with glinose by 
inversitin of cane sugar (suer().sc) and occurs mixed with gknose 
in fruit iui<-es. It is best jireitanal b>' digc'sting tin- |)o]\.-.ae 
eharide, inulin (q.v.) with flilute oxalic a* id. ('rvslalline frm lose, 
m.{). is strongl\' laevorotator\' in solution, having loli, 

— 134", which (•hang(“S by mutarotati*)n to —(>/'. .Mibongb 
laevorotatory its (t)nligur.'ition is clo.scdy related to r/-glu( o.si-, 
and hence it is named (/ frueto.se. 'Fliis fact is establislied in that 
by nascent hydrogen fructose passes into J-sorbitol, ;is does 


glucose. F'ructose gives (be same' jcli 

ell ylosazoiii 

as glucose-. It 

combine's additivc-lv with hydrogen 

cyanide', and b\drolysis of 

this jiroduet 

followc'd by ri'duction of the- OH 

groups l)y bv- 

drioclie acicl. 

gives mc'tbvlbulylaec-tic 

acid (11.). 

Jlc'iic'e the j)ro 

visional formula for fructo.se rejiresent.s the- sug.ar as a keloiu' (1.) 
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The mutarotation of fructose shows that an o-form of the 
sugar exists, and again, as with glucose, tlie ketone formula (III.) 
must give place to the cyclic, b-atom ring structure indicated in 
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the ex|)ressiotis and ( V.) for o -am) (j forms; but ( \'l ) is 

.the most rc;>s<>nabie mode of formulating (\' i tructo-pyranose. 
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I’ruetos(‘, like gluco.se, is fermentable b>' >e;ist. It probably 
j)lay.s a dilTercnt part in metabolism from glueost-, ami seems to 
bi- more intimately conneeti-d with tissue formation, whilst 
glucose is more ce)ncerned with resi)iratioii. 

The Labile or 7-Sugars (Furanoses). —Whilst friutost' on 
isolation is found to have the above 6 tilom ring, vid there is 
strong eviih'iice that when fructosi- occurs in (’ombination in cane 
sugar and in inulin the strueluri' is different ami has a live- 
atom ring. 'Fhe lirst sugar derivative of this (\|)(‘ to ht- reeog 
nized ('Ftnil F'i.selier) was 7-melhyl-glm'oside, whii h i,s obtained 
by condensing glucose and melh>'l .'ilcohol (oiitaining if,', IICI 
in the (old. It is now known tlrat most simj^le sugars can assume' 
till' 7- or labile form undc-r analogous conditions. 1 )('rivat ives of 
these have bec'ii prc'parc'd, and tlii'y an* shown to hi- n lati'd, not 
to pyran ;ls the- pari'iil substance, but to furan, and arc' th 'rc'fore 
namc'd furanoses. 
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'Fhe above c'onstitutional firoblc'ms have been eliieidatid bv 
studying; sugar derivative's such as nu'th via I c'd, acetclatcd, ,i/id 
bi'iizov kited sugars, and also the- acetone sugars. A summary o\ 
the (levelojuneiit of the' exi>erimeiital jiroofs has aftpi ared in the 
JintKi!/ I\i l>'>rts of the Chcm'uol Soiirty |()rg;Lnii ( liemist r\, 
.■\li|iliatie Division) for the years i<i.'3 '0.'7; .vee also \\ . 
Il.iworlh, 1 Ilf ( ons'li/iilioii of Stii',<irs ^London, 

Synthesis of Sugars—Hy (ombining certain rc'actious which 
have- Ik'c'ii .'dready eonsidi'rc'd it is {lossiblc' to pas-, from aiiv 
mono.sac ehariclc- to the one containing an additioii.il c arbon 
alum. 'I'fuis addition of IK'N to glucose- (A) (Kiliani) gives two 
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nitriles (M ;ind C), hydrolysablc- to the acids, the l.iOones of 
which may be reclueed by Fischer’s method to the eorrespoia ling 
lieptosc'S. '^I'he oj)posite effect, or dc'gradation, can be accom 
jilislied bv several mc'thods. In one of these the tahinm salt 
of gluconic acid is oxidizc'd with livdrogcn pe roxide in the pres¬ 
ence of fc-rric aeetatc-, whe-n the- following n ac lion lakes place: 

R CHOI I coon R CIIO + CD.+ HA). In this c ase- c/- 
gluc ose yields c/-arabinose. 

'Fill- action of pyridine- or quinoline on the- lac tones of gluconic 
acicl results in the inversion of the grouiis attached to the si-eoricl 
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stem (epinerization). Mannonolactone is thus produced 
whKb my be reduced to mannose. The reaction is general and 
has been used frequently in tlie synthesis of rare sugars. 
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Ktv aldose, may be converted into a ketose through the osazonc, 
tbe reacVkmsiK-‘nig eii'ar (rom the following scheme: 
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Tile nnerse fr.i;., gliK'o.se) trRnsformittion may b- vffectod in thr 
following waw 

R O) riI.,()II - . R rJIOII ('ri/)n -> R CIIOII coon Lactone 

■J 
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'/'he elucidation of these and similar reaOions prepared (lie 
W'ay for the eorn|)le(e .synlhesi.s of the natural sugars from their 
elenuiils. (ilyeeraldehede, C.'lK)•( IlOl 1 ('IljOll, gives with 
dilute alkali dih\dro.wai < tone, (d liOH-C'O CdloOfi, the erude 
viii.vliire of the two heing termed glviero.sc'. 'I’hes(“ two molecules 
tliim unite h>’ an aldol ioiideiisalion to gi\'e a ac rose.whit h was ! 
ideiitilied as <11 fna losi' by means of its osazom*. I 


(dbOILCO C TI.,OU ) ( TTOCIIOII riluOH 
--*('ll/)ll C '() C‘il()il ('I ( •('11,011. 


d'he osazonc ^'ieIdefl the osone which was then redu(cd to the 
pure (II frueto.sc \.s<(' .above). The operations were lu'xt eon- 
liniied iKtording to the scheme: o'-arrosi—^ri'-aeritol (maiidy 
f//-m;innilol) ■■•'►(// manno.se *<// mannonie aeid- >(/ mannonie acid 
- '(I mannose - ^t/glueosa/.one- w/glut osoiu—^t/frin tose. .Also 
f/-inaniionic atiil- •(/gliKenii at id- a/glucose. 'J'hc / series of 
sug.iis mav be obt.iimal simil.irly from /-mannonie acid. 

■J he pbotosv 111 licsis of ( arboln (bales in the plant from cir 
htm dioxide re(|uiifs the prt sem c of (lilorophx ll (t/.v . i. \Try 
naeiitlv it has been ( laimed that on siiit.able itdoured surfaces 
(arbon dioxide and water (an be imliKed to yield true (.irbo 
h\(Irate material under the inlUience of light. The reaction 
re(|uires iiilcmse cnergv suiiplies. 

Disaccharides.—'I'he di.'';uc liarides. ('i,H,2()n, are formed by 
the eonibinalion of two monosaccharide molecules with loss 
of one molecule of water; • (’, I f| 11.(), I'lie 

reaction always involves one of the rcnlucing groups and may 
involve b(tlh. 'I he dis.tt c b.irides max therefore be regarded as 
analogues of tlie metliylgliK osides i'l which (he melhxl radical is 
rephued b\’ a sugar re.siduc. .\s glmosides, ihev are n adilx' 
hvdvolx scti to the c ouipxmeut sug.uo b\- dilute at ids and shenv the' 
( harac tc'i'isli( siieeilu reac tions towards t‘n/,\anes. Lor ex.imfih', 
maltose, an o glut osidii disaec li.irnle, is rea<lily liydrol\M-il in 
a(|\U'ous solution b\- m.dlase , whilst t elhddtt.-^e, a p gdm I'sitlic 
(lisact haridc, is a11ac'l.etl bv emulsin and not bx maltase. .\t 
(ording as mu- or lnUh retlut ing gioups are iiixolved in the 
dis;i( I hariile linkcege I In re e,\i:.l n tint ing and non ledming di- 
saeeharidc .s, the former rctlueing Lebliug's .solution ami In having 
like tin ortiiuarv aldose' t)r kelo.se. f'vpieal e.xamples are lac tose 
(rcdui:ing) and eaue sugar c non ivduc’iug) 

In gener.al the ihemislrv of the di.saeeharides resi-mbUs that 
of the monosac c liandes, xvitii tlie exc eption that the .scope of (Ik* 
reactions which can be ulili/a'd is limitcfl by the prixsetue of the 
easily severed glucosidie linkage bv which the two halves of 
the molecule are joined. 'I'he Oil groups may be substituted by 
aeet>l groujts (c.g., oila aeetxl suc rose) or hv methoxy-groups 
(oetameiliyl sue rose, cti .) or by other groups. Ilydrazoues, 
oximes and osazones are formed by the reducing disaceharides 


and oxidatitjn at the reducing group gives rise to the bionic ac ids 
which correspond with a hexonic acid such as gluconic acid 
Disaecharide formatioti is not limited to the union of two sinn 
lar molecules: compounds of gIuco.se and galactose, glucose and 
fructose, etc., also occur, and these may exist cither in a- or /j 
forms. For these reasons the elucidation of the structure cjf the 
disaccharides has been a most complex problem. The methx lated 
sugars have furnished a valualile means to tin’s end. 

Lactose. —Lactose or milk sugar may be obtained by evapor;!- 
tion of whey from milk. It is not encountered in the xegefabli 
kingdom, it reduces hehling's solution, gives a charaeteristir 
osazonc, exists in a- and /^-modifications, shows mutarot.mion, 
and forms methyl laetosides. n T^aetose has [ali.-fcjo'k m.f). 
Oxidation with bromine water gives lactobionic acid which can 
be hydroly.sed to a mi.xture of gluconic acid and galactose, j.ai - 

( tofic tlu'n ioro contains one plucosc and one galactose n'sidue and 
these two hexoses can be obtained from lactose by hydrolysis. 
'i'he free reducing group in lactose i.s .situated in the' glucose por¬ 
tion. Lactose is thus a glucose /3^-g;ila,eto.side, having the struc¬ 
tural formula (IX.). whi-ndn .\ = glucosc*, and H---galactose. 

.Similar experiments hax'c been carried out with all the common 
reducing di.saeeharides and it is found that thev may be ac'com- 
modated byoiieorotherof the twogeiu r.d formulae (IX. and X.), 
when' .\== glucose, 15 -cither glucose or galactose according to 
the disaccharide .selected; and the junction ''' )nay be either 
a or /j- as required by a particular exanqile. 
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Other Di.saccharide Compounds. — Maltose is formed by the 
action of the enzx mc' (liastn.s(‘ on starch during the gc'neration of 
cereals (preparation of malt). It is prepared bv the hydrolysis 
[of starch by diasta.se and forms crystals resembling glucose*, 
<rIi.LL^7° (equil. value), nuitarotaling ujnvards. Hydrolysis 
bv acids or by the enzyme* maltase givc'Stxvo molecules of glucose. 
The St rueture of maltose is similar to that of lactose (formula. IX., 
A and |{ = gIueos(') except that the sugar is a glucose fr glucoside 

1* --^ O' ). 

CiUobiose (m.p. r6'k /Lforni; <‘quil. value -f-35'b i.s 

obtainable in the form of its octa aec'txl derivative from cotton 
cellulose l)y treatment with acetic anhvdride and sul]>hurie acid 
under special conditions. Its .s[)ecial inti'rc'st lies in the appar- 
c'utlx chtse rcbxtionship betxvecn it and cellulose. Strueturallv it 
resembles maltose' except in the nature' of thi' glueosidic linkage 
wide his/I. 1 1 is glucose glucosidi' I formula IX.). tinitiobiose 
100 ii‘\ ei|uil, x'alui' i ()•(>'') is a reducing di- 

saccharide obtained bx- partial livdrolysis ot the 1 risaccharide 
gentianosc. It is the sugar present in thr gliicoside ann'gdalin 
o/.,' ). ll dilters slru< tuiallx from maltose and corresponds vx-ith 
lonnula X.L ■'m.p. SS os ’, |o|,, 1-'4’ , ecpiil. xadue 

I, if’) is one of tin- hxdrobtii iiroducts of I he t risac c haridc ra.tfi~ 
nose. It (.ontains ghu osr and g.dac tose ivsidues, corresponds 
strin tnr. illy with geiiliobiose (formula X.) but isgluco.se cr ga- 
l.n tosii ie. 

.Sinroo- or cane sugar (m.p. i()o‘^’.[(;vJi)-|--66 5") is the' most im- 
l>ortant non reducing disaecharide. T'or description of its jihysi- 
cal |»ropcrtie.s and the mode of extraction from the sugar cane 
and the sugar heel, St ciAk. ll is xery readily hydrolysed bv 
dilute acids to a mixture of equal quantities of glucose and 
fruc l<>se (termed invert sugar), but sucrose itself does not reduce 
Fehling's .solution. In tliis case both reducing groujes are involved 
in (he disaecharide linkage. It gives octa acetxl, octa-methyl 
derivatives, etc., and from a study of the latter the structure of 
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sucrose has been determined (formula XI.); it involves a pyranose 
structure in the glucose portion and a furanose structure in the 
fructose half the molecule. 
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Ill addition to tlie disaceharides similar ccmipounds are known 
in which three sugar molcTules are linked together {tiisac- 
ilinridc.s). I hc? Iiest known of these are rallinose (from cotton 
seecl meal), melezifose (from the' manna exuded from the 
Douglas h’ir) and gi.-ntiano.se (from gentian roots). 

Polysaccharides. —The emi)iri(al formula of the members of 
this seric's is Cc.HioOb, or in soniC' eases C.,lbsOi. Their molecular 
weight is, however, very high; they are mostly amorphous, col¬ 
loidal complexes, wliich hn-ak down) oji liydrolysis to monosac- 
cliaridcs containing 5 or 6 carbott atoms. Several of (lie individ¬ 
ual substances are of grc'at industrial importance and arc funda- 
nu'utal in the syntlu'tic [)rocess(*>, taking [liace in the living ceil, 
rheir colloidal nature and high molecular weight grea(l\’ in¬ 
crease the difficulties inherent in their chemical investigation, 
and the structural formula of no one of tlu-m can at present be* 
regarded as <lennile“ly cstabiishe'd. 

Cellulose. —The name eellulose has been glv'cn to stweral prod¬ 
ucts found in the vc-getable kingdom. Tluse- e'ousist for the* most 
part of comple.xes of \’arious e.xtrant'ous materials with normal 
cellulose, the juirest form of the latter being found in cotton. 'I'lie' 
same' cellulose- is present also to a gri'uteT or less exte-nt in tla.v, 
hemp, wood, straw, e-tc. I'or the part played by ceTulose in 
[)apeT making, see Tai’KR M.a.ni-factuiu’.. 

Cot tern cellulose is a white- fibrous substance, whie'h contains 
wdu-n air-elrieel seimc of meiisture. It is insoluble in all the- 
usual solve-nls, but di.sseilves re'adilv in an ammoniaeal solution 
of eeipiier !ivdroxi<le- (Scliwe'itzer’s reagent) anel in the eione'cu- 
Irateel solutions of certain metallic salts, (dn elihition it is again 
precipitated. It is unaffecti-d by moist chlorine, and as this 
re-age-nt conve rts intei soluble substances alme).sf all the materials 
which eiccomjiany ce-llulose' this provifles a Convemient method 
for its jiurihcation anel estimation. 'I'n-atine-nt of unglaze'el paper 
with strong sulphuric acid eonverls the superliedal layer into thi- 
so called ‘k'Uiix'loid” modification, with production of parediment 
jiajie-r. Another, sorne'vvhat similar Irausformatiem is the con¬ 
version of cellulose (e-otton) into meree-rized cottem by the action 
of cold ts-js'y, sodium hydroxide solution. Various inelclinite^ 
substances known as In’elroec'lluloscs and oxye-e lhilosi-s arc pro- 
eluccel re-spectivedy by the action of acids and of oxi<li/.ing agents. 

'IIk' most imjiortant compounds of ce-llulosc arc the esters. 
'J'hcsc incluele the nitrates vvhie h are used in the manufacture of 
e-xjilosives (q.v.), celluloio', pheitographic films, etc. 'J'he* xan- 
thate, fornu'd by the* action of caustie: soda Jind carbon elisul- 
phide- (Ron TC'S.; bNaOlf —d\ () ('S SNa b Ib.if)), is of prime- 
importance in tlie viscose industry, in which a suitably pre- 
jjarcel cellulose xanthatc solution i.s forceel through hue orillces 
into an aciel bath, with the re-generation of celluleise in the form 
of silky filaments (.uc Synthetic I-'iukes). 

The acetates of cellulose, jiroduced by the-, action of acclie: 
anhyelride in the pre-'c nce of a e atalyst, an- eif cejual impeirtance in 
that in one or other e)f their forms the-y are the basis of cellulose 
acetate silk, eif non-in flammable films, anel of many varnishe-s 
anel laceincrs; they can be- used as insulating mate-rials in elec¬ 
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trical work. 

Much attention is being given to the problem of the internal 
structure of cellulose. It can be cemverted into glucose quanti¬ 
tatively by hydrolysis and so consists 
solely of gluceisc re.sielues. The first 
anel fourth carbon atoms eif the C« unit 
are concerned in the mutual union of 
these gluceise residues, which are all 
identical in structure iu e:cllulosc (for¬ 
mula L). The accteilvsis of cotton cel- 
lulei.se to give ce-llobteisc {sec above) 
slrcngthe-ns this vie-w. 

On the basis of X-ray mcasureiments 
celluleise can be rcgardcel as a cleiscly 
packed array eif continuous chains e)f 
glucewpyranosc n-sidm-s. arranged as 
feirmnla (1.) and having the- same- mode of linking as the; relateul 
elisae'chaside- re-llobieise. 

Starch.—This polysae e fiaride is pre sent in assimilating jilants 
anel eiccurs in large amounts jn ccre-als, grains, roots, tube-rs, 
etc. It eie’curs in the- form eif granules built up of concen¬ 
tric layers round a micU-us. When hcale-d with wale-r the- outer 
iuU-gument of the granule bursts and an opah-scent liquid is 
forrne-d \Ndiich sets to a paste* whe n e-old. d'lu- granules and the 
paste give- a characte*rislic elccp blue colour with iodine-. It has 
lie-e-n elaime'd that starch can be separate-d into two ])(»rti(»ns 
termcel a.niyk)se and amyleipcctin, which dilTi-r in tficir colour 
rexieiion.s with iodine- (the- latter gi\’ifig a violet edloratien and 
the- fornn-r blue-) anel in their e ajiae il^' to give a starch pa-^tc. 

The action of eliastase- em starch yields tin- disaceliaride- mal¬ 
tose'. ('omple-lc hydrolysis \i<-lds glucose- (|uaiililali\'e'lv. 'flic 
conlret||(-d action of aeaels eir fe-rine-nts lias led (m the [u-cfiaration 
of a large mimbe-r of snbslance-s inlerme-diate be-twe-en starch and 
maltose-. 'I'hcsc are- classcel ge-ru-rall)’ as dextrins 'flici' eliffcr 
e-oneiderabl\' from one another in [ihy-dca! propc-rties and (In ir 
re'latieiii'-liip to starch on the one- hand and (o (In- --implc mone;- 
saccliariele-s on the olhe-r has > t-l to be workcel out lot tie- can 
be- saiel at present n-garding the- sLrue tural relationshi]) of 
stare li anel ce llulosi-, but that malteise- is chisclN’ coiinccte-el 
with tlie- structure of starch se-e-ms tei be clear (.svc alse. I'KinMi.v- 

TATJei.S). 

(ilyeoven eir animal starch, ( C'l.H oT);,),,, oe'.ciirs iu the animal 
muscle anel in the live-r of mammalia. It gives a re el ceileiratiem 
witli ioeliiie anel is re-adiis’ li\dreilyseel lei give- glue eise in e|uan1ita- 
liv(- yiclel. It is meire- labih- than eirdinary stare h wliie li it re'- 
semblcs ill many jiarticulars. bike- starch and cellnl'ese-, its 
mcth> la(i'el derivative; yields trime-t li> Igluceise- em lie elrolv- 

sis. /,/(//(///a or moss starch, 11 is ye t aneit lie i'e-sample- 

of a |)olysa('( luiride- built up sole!}- eif ghicose units. It oee nr,- in 
Icclaiiel nietss. Che-mically it has many preipe-rlie--. in eoiumon 
with ce-lluleise-. 

Jniilin, (('(,1 ruiff.Ori. is of ceimmem occurrene'e- in jilants as a 
reserve foodstuff, where it ma,v eifte-n take; the- place of starch. 

It is e'ompeiscel e-nfircl_y e>f frue tei.se units anel 
h\-elreilysis fif inulin liy eixalic acid jueivide", 
the best method feir eibtaining eirdinai> e r>s 
talline- freie tose-. De-spite- this fae t the Irue lo-e- 
unit in inediii is neit the- pyranosi I epe- ol 
fructose-, but is the furaiieise- eir labile t \ ] le of 
the- sugar. lexline- give-s a ye-llow e o!o,ir ith 
iiuilin. The- twei gie)U[)S cemcerned in the- 
uiiiein of the; frue teisc units in the (oiiijilex 
are- tlie- primary alceiheilie’ group at tin lirst 
carbeiii ateim and the redue ing g'<'up at- 
Inejliii tacheei tei tlu' Sccoiiel cariiein ol the la tOse-. 

'i'he- numbe-r of sue;)i ujiits ha.', iieT >et be;ca 

e-rtaine-d. See special artie lcs on varieius carboh s elrate .. 

Iliui.ieKiuAi'iiY. — Tor siinimarii-s eif the- nieist riee-n' eltAi lopinents 
srr tlie- Aiinuiil Ri’Perts nn the /Vc.i;,'r-"vs' of (.'hcni'r.trv lot n ( e ril years 
(( ^lieniiiail S(Hie;ty, bonelnn); VV. N. Haworth, / V/e ( oo'tiliiliou of 
deiyar (lairuiein, i(>2.S); 1 -;. p. .-Armstrong, 77 k- Situplo (.’nliohyfraies 
<ni(l Ike (jlucosidcs, ceiiitaiiis bi!)liogra|)liy anel siiiniiiai i/ss tlie- c lie-in- 
islry of the sue-C's (e.xe leidma jxilysae > li.iridc ) lo /n l V Ci.iine-r 
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Lt s Sucrrs el Icur.s Dhivh, indudos the polysacdiaridi's (complile lo' 
U)2()) , H. Prinn:djcim, I)if I^olysaccharidr ^ind Ztukrrchrmie, 

c\( ludiny the ijolysarrharidcs fto iu~-\) \ !*■ Karrcr, Paly- 
mrrr Kohlrnhydnitr, the f>olvsarf haridrs (aiti'-idiTcd more particularly 
as colloifls VV M. Uayliss, Thr Suture of huzvmc Artim; 

K. Hruscr, I.ihrhw lt drr ('rlluloset hrmir (l•',Ilt,'lI^h tran-^., For 

n icrcrKcs the followiii;^ arc irivalualilc; IL Tollcn>, Kurzes Ilandhiuh 
dcr Kohli yihydrutr (Leipzig,', ; Fmil Fischer, I' ulrrstit hunf^rn uher 

Kohh'nhvdrntr und Fermentr, I, u. II., Lipprnann, Ckemir drr Zurkrr- 
artrn (ilraiinsc hu ciy, k^o.O- (W. N. H.) 

CARBOLIC ACID or PHENOL discovered in IS.PI f.y F. 
Rijn^c' in (oal lar. A Laurent in 1S41, first ohlained it in a |»ure 
(ryslalline ((inriition, delcrinined its compositinn and narne(] it 
jihenyl hydrate or phenii a(i{|. It is, in tad, to he reh'arded a.s 
deri'.'cd Ijoin lienzene, the sini|jlesl hydrocarbon ol the so-called 
aroinalit series (see also ('hkmistry; Orrauic), throuKh the re- 
placeitient ot one hydroKfii atom by the hydroxyl or akacholic 
Kroiiji, (JJl d'hus it stands in tlk- .same relation to benzene as 
ordinary methyl alcohol (wood spirit y t'H.iOH, does to methane 
(marsh Ktis), ('II,; just as methyl ahohol i.^ liydro.xy-methane so 
is [ihenol hydioxy-benzene, and havintt the formula I,,()l I, is 
the jirototN'pe and simplest member of one of the most important 
groups of (fimpounds in orj:ani( diemistry. AllhouKh, as ex¬ 
plained abme, it has certain analoKoes of composition with methyl 
and other alcohols ol the aliphatic series, iis jn-oin'rlies ditler 
h'reatly Irom those* of an alcohol, [iroperly so c.dled, and this dif- 
lerence must be atlributc*d lo the h'reat difference in structure 
and Jcrojierlies betwe-en the parat'tin hydrocarbons, on the one 
hand (methane, (‘thane, etc. ), and the coal-tar hydrocarbons (ben¬ 
zene, toluene, n.aichthaleni*, etc.), on the other It is found in 
n.'iture as a product ol animal metabolism, occurring in the urine 
of man, horse* and other mammals, also in the dc*gr.ulation prod¬ 
ucts of proteins It is formed in matiN' chemical jeroc(.*sses, p.ir- 
liculaily by the* di*c omposilion of organic matter such as wood or ! 
coal at high lemiieralures (c.irbonization ). It has been observed 
in siiKiIl ciuanlilies in (iaiician and Ku.ssian peirolc*um. It is con¬ 
tained in coal t.ir in jiroporiions of from 01 to 10',, and its 
principal commeici.d soiiiie is that tractiem of coal tar which 
distils from 1 So i’or the* manufacture of carbolic acid, 

this fraction is lrc*alc*d with an S-10',' ac|ueous solution of caustic 
soda. 'I'lie plic'Uol and its homologues are thereby dissolved in this 
solution, forming caibolate (i)hc*noxicl(* or phenate), whilst the 
hxchocaibon oils togelher with small ejuantities of pyiidine and 
other ecil-sinelling bases ate lelt as an oily layer tloating above 
(he carbol.itc* sohilioii 'rtie latter is drawn oil. st(*ame(i for the 
remocal of adhi iing or dissolved neutral hydrocarbons, and then 
irealed with carbon dioxide, which dc*comjroses (he carbolatc* (o 
gi\e sodium carbonate and thus libc'iales (he c.nbolic acid and 
(he highc'i phc'noL or c rc*.sols, lormiug a black, oily l.iyer of crude* 
carbolic acid cd c h.iractc'iisl ic odour. 

'I’he sep.ir.iled crude caibolic .u id cont.iins about of 

w.iler, traces oj inoiganic salts and other iminirities from which 
it is lr,c*cl by rc'peated tr.utioii.d distill.uion. .mcl, in this man- 
nc'r, (he crude product is .sc'pai itc'd into fraction.' rich in 
p!it*tiol which crystallize upon cooling and fractions containing 
(he crc'sols (higher homologues of phenol) which fail to crc’siab 
li/e 'Ihc* raw ciysl.cls arc pai-sc-cl ihrough centrilugc*s in which 
(hc*>* .are freed froni adhering "c rc*sylic'" lic|uid and (hey .ire then 
submillecl to ,1 bird 1 1 .u t ion.at ion yielding a distill,I'.e of coimiuT- 
cia! c.irliolic acid in form ot crvsl.ds of melting point -40 

'Flic* mixture ol c resoK cir li(|uid c.irbolic acid forms .m article of 
commi*rc(*. but is fre(|Uc*nt !>■ further worked up and more or 
less elfici'entlx scp.irated into its const it uents (’omiiaiison cd’ (he 
boiling points ol the pure compounds—phenol, i.Si ; ('; ortho- 
cre.sol, i,s,Sc’; para-cresol, 1 cm 5 '; meia-c resol, jooo" ; symmetii- 
c.tl xylenol, eiSo- shows that by fractional distill,ition ihc'c* m.iy 
be* st‘[),irated into phc-nol, ortho-cresol and a not easily .separable 
mixture ol para- .md meta-cresols A yirocluct rich in meta-cresol 
is ol indiort.ance for the manufacture of explosixes, | 

At times when carbolic acid is in great demand or wlien slack- ^ 
ness in (he demand lor the products accompanying it in coal tar 
does not commerciallx justify its extraction, it is manufactured 
by synthesis from benzol. Onlx- one process is carried out inclus- 


; (rially. Benzol is sulphonatcd with fuming .sulphuric acid, the 
resultant benzenesulphonic acid after neutralization with milk of 
lime is converted into its sodium salt and the sodium benzencsul- 
phonate is fused at 34o'’C with an excess of sodium hydroxide in 
I cast iron vessels provided with powerful stirrers. The melt, on 
i treatment with a limitc*d amount of watc,*r, yields a solution of 
sodium phenate (carbolate or jihenoxidc) and a solid residue of 
sodium sulphite, f rom Ihc* carbolatc solution crude carbolic acid 
is lilierated by means of carbon dioxide and distilled, as in tar- 
works jiraclice. As, howex'er, tlie .synth(*lic product is not asso¬ 
ciated with c resols. fractionation is simiiler, and a very pure 
I carholic acicl i.s oblairi(*d. 

I Properties of Phenol or Carbolic Acid. —Phenol crystallizes 
: in colourless ric‘(*cllc*s of c harac tc*rist ic oclonr. If chemicall}' pure. 

I the cry.^tals arc.- not hygroscopic and remain eolourless, but when 
i containing even slight impuriti(*s thex* arc* highly dt*licju(*scc*nt and 
^ slowly a.s*-ume a jjink colour. Phenol has melting point 4:-5-43'’C, 
boiling jioinl iSi ^ 'C under 7()omm. prc*ssure; sj)c*cilic gravity 
! (cL'o"^ -’o"f i-07gj; ealoril'ic value 7,S 1 0 calories ( npofio H d'.Li.). 
It forms a hydrate* C,,H., ()H,TI;() of melting point 17-2'C. By 
mixing jihenol with water two immiscible* solutions an* formt*(i, 
out* of phenol in water and out* of water in plu*ri()l, but on adding 
more water a clear solution r(*sulls; 100 part.^ of water dissolve 
! at ii' C' 4-8 and af 0; (.' ii S parts of phenol, whilst at .S4 (' 
i phenol and wafer arc* miscible in anx* jiroportion. It is readily 
I soluble in alcohol, eflier, carlion dii-ulpliick*, chloroform, glacial 
att*(ic acid and somt*what in light jietrolc'um It is also readily 
soluble ill caustic alkali.s, slightly’ soluble in acjueous ammonia 
.solution, but almost insoluble in sodium carbonate solution. Good 
soixeiils arc* also gallic acids and a solution of sodium benzene- 
.'•ulplionatc*. It is xolafile in steam. It gives a violet coloration 
wiih ferric chloride and a xvhite iirecipilalc* of tribrornophenol 
xvilh bromine xvaler. Phenol is a wt*ak acid and forms salts with 
alkali.s xxhuh react alkaline to litmus. It is r(*adily acted uiion 
by chlorine, bromine, iodine, sulj.ihuric and nitric acid, chloro- 
I’oim in atk.iline solution, lormaldt*hyde. oxidizing and rc'ducing 
agents, and a huge niimbt*r of (ii*rixal ivt*.*^ can be* obtained from it 
by llu*M* and oilier reagents. 

Uses of Phenol. —'I'lie ea.se* with wdiich i)hi*nol reacts xvilh a 
great number of chemical compounds marks it as a suits!ame of 
wide am! vari(*(l aiiplicability in the chemical and other imlnslric*^. 

It is u^(*(i to ;i moilt*ra(e extent, as an interniediale in (ly(*slut'f 
111,inulm tore. It is a component of the azo-dyes, such as diamine 
gre-en B, brilliant yellow, c hrx soplu-riin ami aurin or rosolic acid. 
The Ia^( i.s used as an imiiialor (</.v ) in chc'mical analy sis ami fc.tr 
t olonring x*arnishc*.s or in form of its sodium s.ilt, yellow coralliii, 
tor jtrinting wall pajter. By heating phenol with phlbalit anhxdiide 
ami sulphuric acid another imitortaut indicator, phenolpluhalein, is 
! obtained, xvhich is c olourlc*ss in neutral or ac id solution but turns 
j deep rt cl xvilh caustic- alkalis. I'hc'iiolphthalein also lirids apitliui- 
j lion .0. a purgative, numlic'r of dye-stulTs are cic*iixfd fioin llu* 

I pii'ilmis ol (he nil ration of jthenol, ortho- and i),ira-nit rophenol 
; am I their dc-i i\ .at ix es 

.■\ veiy import,int ptoduct of the nitration, ic., the interaction 
ot nitrii mid with phenol, is paerii .n id. or z 14 ;b-l rinitro^ihenol. 

It w.i.-. lonm-rly usc*d as a vellow dye .'lutl. bin its import,ime lie's 
in it-..ppluat Ion ;ts an exjilosivc* (lydtiite I ,*\! 1 he outlireak ol the 
World War it xv.o imn.i xcideiy used lor hur-tim; eharge' in liigh- 
i r.vplu'ice .'-lielk, .illhoilirh it w.i- gradit.illy rephn t d hx* the more* 
reli.ihle .md eltnient trinitrotoluol PP \'T 1 .\nolher high explo- 
sixt*. m.dnly used in the I'remh .army, i> 11anil ro-mela-c resol, de- 
rix’ed trom one ot the thiee c resols. the liight*!' homologuc's of 
phenol In iln-mual A'.trlare chloroiiirrin, a comiinuml made by 
( hlorinaiion ami oxiiialion of i)icric acid or its sails by means of 
bleaching jiowcler, has been used as .a lachrym.ator, mostly in com¬ 
bination with stannic chloride. Picric acid has usefulness in ;m 
c'utirc'ly diflerent direction, namely as a substitute for “carron oil" 
for the dressing of burns, and in (he treatment of skin diseases 
siich as erysiiielas and eczema. 

'Fo the non-chemist phenol, or carbolic .acid as it is usually 
named in this connection, is mostly associated with its anti.septic 
and clisinfc'ctant properties. It is a strong germicide and parasiti- 
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cide. It now plays a much less important role in surpery than it 
did in the tirst days of antisepsis, and on account of its irritant 
action and the dan;^er of absorption it has become unpopular even 
as a dressing or lotion after operation or injuries, when it may 
lead to gangrene, necessitating amputation. Although, therefore, 
in surgical practice it has l>een largely .suj>erseded by its deriva¬ 
tives and other substances, it is still used as a standard of germi¬ 
cidal etiicacy for the comparison and evaluation of other disinfec¬ 
tants. Amongst antiseptics directly obtained from phenol may 
be mentioned:—tribromoiiht'nol fbromol), ])ht“nolsulphonic acid 
(aseptol). di-iodoi.>h('n(>l-|)ara-.su!phoni( atid (sozoiodol). More¬ 
over it is also widely used, either by it.selt in aqueous solutions or 
in soayis, tooth-powders and similar i)reparations. 

One of the most imi)orlant [)henol derivative.s is salicylic acid 
(c/.l’. ), produced from dry sodium phenati' (])henoxidi‘) and car¬ 
bonic acid at the sodium salicylate' fornu'd being acidilied 

to produce the acid. It is used in therapc'utics and as an in- 
termi'diate for over 100 azo-dyes, ft is a ptowt'rful food ])resfr- 
c’ative, though condemnc'd by hc.alth authorities and not ))ermitted 
in some countries for this jiuriiose. Some dc'rivatives of phenol 
are used in perfumerw the most |irominenl of W'hic h is coumarin 
(c/.T’.i s\-nthesized hy wa> of .'■alic \'laldc‘hyde. I’hc'nol Imds a cjuan- 
titatively imicorlant ;ind steadily growing api)licalion in the i)ro- 
duition of aitilicial re.^ins and pla.^tic matc'iiab inadr hy its con¬ 
densation with forrnaldeliN'dc'. (dec Ri:si.\s: Synt/tcln .) Several 
j)hotograiihic- cievelo[)crs, such a^ mctol, ortol and rodinal, are 
ohiainc'cl from i)h('nol, as are also certain sc-nsitizi‘rs of the i)hotc)- 
graphic platc'. by (he hydrogenation of ])henc)t with nickel ;is cata¬ 
lyst at a temperature of i()o -iSo'C' cvc/c>hc*xanol or hc'xaline i*^ 
obtained, a solvent used for intensifying the detergent action of 
soaps, particularh’ in the' textile industry. 

Physiological Properties.—C'arholie acid has a i)ungent tincl. 
in very dilute solutions, a somewhat swe-et taste. It coagulates the 
])roteins of the ti.ssues, .and forms, when cone entrated, a white 
oi);u|U(* scar on the* skin which heconu's rc-d and shin>' .and falls oil 
after a few days, leaving a, light brown stain for sc'veral weeks. It 
acts as .a c.austic, :ind causes irritation .and necrosis of lhc‘ mucous 
inemhr.ines and e\'en in dilute solution produces loc.al .anaesthesia 
which lasts for many hotirs It is found in uriin', mostly coupled 
with sulplutric or glucuronic acid, ])rincipally formed in the* liver. 
It is oxidized in the body to hs’drexjuinorie (c|uinoh and pjTocate- 
ihol. Ih'-se products causing a green colcjration of the urine. 
Carbolic acid is formed by degr.adation of ])rc)leins. 

Toxicology.—Carbolic .acid .ac ts upon the cenlral nervous .sys¬ 
tem by al)sor))tion through the unbroken skin, (he intestine's, 
wounds or the respiralor\- organs. The larger portion of toxic 
doses is c'xc retvd. partly through llie luirgs, thus causing inlkimma- 
(ion of tlie air ]).issages .end corrosion oi the' points of entry. It is 
a l\|)ical neiwt’ poison acting brs* by exciting and then Icy p.ira- 
lyzing. Aclminisicred as .a c hronic ])oison it ((('generates kidiies' and 
li\c'r, but (be ellect xairies for different individu.ds. The* fatal 
dose* may var>’ considerably, but is in the adult of the orch-r of one 
gratii when introduced irito oiren wounds .and eight grams when 
t.akc'n by the mouth. In the latter case the jcalicnt collapses, and 
the skin Icc'comes cold and clammy. By ])aralysis of the* res])ira- 
for)' organs, the breathing gets shallow*, the* jeatient dying in a 
state of coma. 

As antidote in case's of carbolic acid poisoning soluble sul])hates, 
such as sodium or magnesium sulphate, u.sed to be adminisfert'd. 
'bhc'se have been found to be of little or no use, bectruse the phc'nol 
does not combine with suliihates as such, (cut w’ith organic .sulphur 
while being oxidized to sulphuric ac id in the body. The first treat¬ 
ment is the removal of the poison by the stomach tufee follow'ed 
by the thorough rinsing of (he stomach with wati'r to which loX 
of alcohol has bc'cn added. Saccharaled solution of lime is also 
recommended. Whc'ii coma and collapse .set in, the patient should 
be sustained by the external application of warmth and by such 
nerve stimulants as caffeine or strychnine; artificial re.spiration 
may eventually be u.sed, although thc're is little prospect of resu.sci- 
lalion. where intoxic aticen has adv.ineed so far. (R, Lk ) 

CARBOLOY: sre Tool. Stkel. 

CARBON, .1 non-mctallic element, is found in the free st.ate 


as diamond, graphite and as crude forms of the former (symbol 
C, atomic number 6. atomic weight 12 000); in combination 
it occurs in all animal and vegetable tissues, in coal and 
troleum and (as carbonate) in many minerals such as chalk or 
limestone, dolomite, calcite, wilherite, calamine and spathic iron 
ore: as carbon dioxide (c/.r'.) it occurs in the alnu)S[)h('re. ]( is a 
solid which assumes different forms having widely different prop¬ 
erties. The diamond has the highest specific gravity (.vs:) of 
the.se, and its high refractive index ( 2-41 7 for sodium light I is re- 
si)onsil)le for its charact«*ristic brilliance. Very small diamonds 
haxe been made artificially hy causing carlion to cry.-t.dlizc' from 
molten iron under very high pressures. (.See II. Moissan, The 
Electric Eurnacc, ic)04.) (demiinc diamonds ciifler from “[i.iste ’ 
imitations in being trans[iarent to Rcliilgen rays ('(irltotiiulo and 
hart {hoari) are “black (iiamoiuls’'; they are diamonds willi a 
small percentage of impurity, and iherciorc' \’alii(less as gems. 
Ctraphitc is an extremely soft form of carbon of much lower 
density (ranging from 2 0 to 2-b; the purest is about .’ .’s); it is 
probably of org.inic origin as it usually contains about i X' of 
hydrogen. Carbon is de{>o.si(e(| in this form when it conclc'iiscs from 
the vapour state in the electric furnace or in (he an. 'bhe inircst 
artificial graphite (Acheson) contains onl\' osC ul ash and is 
producc'd in ;i furnace' of fire-brick lined with carboruiulum (c/ v ), 
the' sjcace between and around the carbon electrodes beine Idlc'cl 
with petroleum coke. Craphite dilters from diamcnicl in being a 
coiicluc (or of elec tricits'. I'he heats of combustion ot cli.imoiul and 
gr.ipliite an* both \'ery close (o eg}.000 calories per 12 gr.ims, so 
that it is not certain which is (he stable form .at ordinary leiniier- 
atures, but di.imonds ;ire converted into grapliite at high leniper- 
atuies under ordinary pressures. Di.imond and giajihiie crystal¬ 
lize in (he cubic and hc'xagon.il ss’slenis resixnii\ cIn'. (b.'iphile is 
slowly allackecl by mixtures of suliduiric acid with nitric ,icid, 
l>o(assiuni chlorate or chromic acid, to give “graphilii aciil" :iiel 
liiiallv niellitii ac id. ('(d (“()()] I),;, whc'reas the di.imoiwl is un- 
allected by such trealmc'iil. (iraphile {(].v.) is usi'd in “le.id’ 
pencil,-., in polishes (as “black lead"), and as a lubric.ml for 
mac hinc'i V. 

Numerous varic'tit's of carbon .irc' classed as “amorphous'' in 
conirasi to the fori'going cr.s'stalline varielies; the coi/unonest 
are lamp-bl.'ic k, gas c arbon, animal charcoal, sugar ch.ctco.d and 
w'ood charcoal. The\' are formed bs’ burning stilelaiic es, from 
whicb they are named, in a limited sufiply ol air Lantp-hhu h is 
thus lorniecl from tars, resins, turpentine, etc,, and is collected on 
blankets suspended in condi'nsing chambc'rs; e\'eii ,i)le; luilher 
purilicalion by lii'aling in closed vessels, it still conl.iiiis oily iin- 
l>urili('s, it is used in printers' ink, in paints and in calico pnnimg. 
(b/.s ((irhon is produced in gas mamiiaiture (c/v ) and colleci.-. on 
the walls ol retorts; it is a \’ery ciense and taiily |)uie lorm ol c.ir- 
bon and is u.-.i'd for (he rods of .arc lamps. ('cbo is the residue Iroin 
gas retorts; siteciallv designed retorts and processes .are ii'-ed lor 
the' production of (lie coke used in met alliirgic ,11 o[)eratioir 'Ilie 
(harcoah art' \t'r\' porous, and con^ecinenl !>’ their spec ilic gr o lU' 
is ai)pareiitly only about o 23, but when the aii is inimiied mil ot 
(he {)ores this lieeomes p. Suyar dinrcoal is pm died b\' 

healing in a current of iiydrogeii chloride, extr.iction will) w.i'cr, 
and further heating in a current of hydrogen until tree limn hy¬ 
drogen chloride. Aninud charcoal, from bones, born . en imi- 
lains only about lofd of carbon and about .So'i of c.iliinm pbo^ 
phate; a j)un*r form i.s obtained by calcining blood wiiii jcoi.1-111111 
carbonate, lieing very porous, it is used for dec olouri/ang solu¬ 
tions (e.i;., of sugars) and for filtration of c outamina! e.I water 
Wood (harroal is produced either by the wasteful proce.-s ol slowK- 
burning carefully staekc'd wood or by carbonizing it in k torm in 
which case certain volatile jirodiicts, such as acetone, wc/od spirit 
and pyroligneous acid are retained, and the last tcco ate woikcd up 
for methyl alcohol and ac<*(ic acid resjH'ctix’ely. Spm 1,1 Ms picp.ired 
Idocks of W'ood charcoal are usi'd in “blowjcipe analv 1 \Sic 
('ill-MiSTRY; Analytical.) The absorptive power- ol ch.iuoal tor 
gases are greatly improved by regulated heating, and .nr i> pro¬ 
nounced at low temtieratures. (.See Chakcoal i All the \ ,irietie.s 
cn‘ amorphous carbon are readily attacked by the reagenis men¬ 
tioned in connection with graphite. 
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The specific hi-at s of all varieties of carbon are abnormally low 
at ordinary temperatures, but become nearly normal at about 
1,000" C; that of diamond is only about half that of graphite at 
50" C, but they gradually become nntri- nearly equal at higher 
tj'mperaturc's; graphite and wood charcoal have nearly the same 
speciiic heats at ordinary temperatures. 

('arl)on volatilize.^ at 3,600'’ C. In the electric arc it unites with 
hydrogen to give acetylene, fM. Herthedot), but small pro¬ 

portions H; of methane and ethane are also produced; at lower 
leni]X'ratures the conditions are more favourable for methane, 
CHt, and VV. A, Bone and 11 . F. Coward obtained almost quantita¬ 
tive yields of I his gas from very pure carbon and hydrogen at 
i.:’Oo‘' C. ('arbon unites direitly with fluorine to give the letra- 
tluoride, CT'd; i( bums in oxygen to give oxides; and when healed 
in sulphur vapour it gives carlKin disulfihide (f/.i'.). When heated 
with nitrogenous .sub.stanccs and alkaline carbonates, it gives 
cyanide.s (q.v.) \ and in the electric furnace it gives carbides (q.v.) 
with III, any elements, that with .silicon being the abrasive carborun¬ 
dum (ij V.). (A. I). M.) 

CARBONADO, a name gi\en in Brazil to a dark massive 
form of imjiure diamond, known al.so as “cirbonate” and in trade 
simply as <arbon. It is sometimes called black ditimond. Gen¬ 
erally it is found in small masses of irregular ]>olyhedral form, 
blade, brown or dark-grey in colour, with a dull resinoid lustre; 
and breaking with a granular fracture, p.der in colour, and in 
some cases much resembling that of fine-grained sttad. Being 
slightly cellul.ar, its speciiic gravity is rather less than that of 
(rystaili/ed fliamond. It is found almo.st (‘xdusively in the stale 
of Bahia in Brazil, where it occurs in the ((iscallto or diamond- 
be.inng gravel. Borneo also yields it in sm.all cjuanlily. I'drmc'rly 
of little or no value, it came into use on the introduction of 
diamond-drills (si'r Bohint.), and is now extremely valuable for 
mounting in the steel crowns used for diamond-boring. 

CARBONARI, the members of certain secret revolutionary 
societies Ibal played an active part in the history of Italy and 
I'riinc'e early in the iqth centuryc The Carl>onari (Ital. “charcoal 
hurner.s") gained importance in southern Italy during the reign 
of Joachim Murat fiHoH-i s). 'riiey aimed at freeing the coun¬ 
try from foreign rule and obtaining constitutional liberties, and 
were* ready to sup[)ort (he Bourbons or Afurat, if either had ful¬ 
filled these aspirations. Murat himsedf had at first protected 
them, especially when he was c|uarrellitig with Najioleon, but 
later, some CarbonarisI disorders having broken out in ('alabria, 
Murat .sent GencT.il Manh^is against the rebels, and the move¬ 
ment was ruthlessly (juelled in Sejil. 1,^13. But Malghc lla, Murat’s 
niiriisler of police, continued .secri'llv to protect th»' I’arhoriari 
and ('Veil to organize them, so that on the return of the Boiirhcan.s 
in 1S15 King hercliriand I\'. found his kingdom sw.irming with 
them The society (oiuprised nobles, officers ol iIk' army, small 
landlords, government offuials, peasants, and even prii'sls Its , 
oig.inization was curious and mysterious, and lind a fantastic j 
ritual A lodge was called a vt'ndita (“sale" I, memlx'rs saluted 
each other as buoni (Ui^irii (“good soiisins''), fowl was the “Grand 
Master of the Cniverse.” C'hrisl the “Honorary Grand Master.” 
llh red, blue, and black Hag was the sland.ird of revolution in 
Italy until sviiistituted by the red. white, and green in iS3t, 

When King Icrclmand fell himself secure he determined to 
exterminate the Carbonari, and to this end his minister of police, 
the Prime of Cano.sa, .set up another secret .society called the 
C'iildi'rpi (ii'l Contrnppt'M) (“braziers of (he counterpoise" ), re¬ 
cruited from the brigands and (he dregs of the people, who eom- 
milted hidi'ous extessc-s against supposc-d LitieraK. but taileil to 
exterminate the movement. On the contrai'xc Carbonar^^m flour- \ 
ished and spread to other part.s of It.dy Among (he foreigners j 
who Joined it for love of Italy was Lord Byron. 'Phe first rising 
jiromoted by the Carfioiuiri was the Neapolitan rtwolulion of 
iS.’o Some regiments comprised many Carbonari, and on July i 
a military mutiny broke out at Montefortc, to the cr>’ of “God, 
the King, and the Constitution.” The troops simt against them 
sympathized wilti Ihct mutineers, and the king. Ining jjowerless to 
resist, granted the Con.stitution (July 13). which he swore on the 
altar to observe. But the Carbonari were unable to carry on the 


government and after the separatist revolt of Sicily had broken 
out the king obtained from the Emperor of Austria the loan of an 
army. Early in 1821 a force of 50.000 Austrians defeated the 
constitutionalists under Cicneral Bepe and the king dismissed par¬ 
liament, and set to work to persecute the movement. 

A similar movement broke out in Piedmont in March 1821. 
Here as in Naples the Carbonari comprised many men of rank, 
and they were more or less encouraged by Charles Albert, the 
heir-presumptive. The rising was crushed, and a number of the 
leaders were condemned to death or long terms of imprisonment, 
but most of them escaped. 

The French revolution of 1830 had its echo in central Italy. 
In the pajial states a society called the Sanfedisti or Baude della 
Santa Fade, had been formed to counteract the Carbonari, and 
(heir behaviour and character resembled those of the Caldcrai of 
Naples. In 1831 Romagna and the Marthes rose in rebellion and 
shook off the papal yoke with astonishing case. At Parma and 
Modena the ruler.s w'ere expelled by Carbonarist risings, but 
re established by (he Austrians, who occupied Romagna and re¬ 
stored the province to the Pope. Among those implicated in the 
Carbonarist movement was Louis Napoleon, although it does not 
apjiear that he ever actually became a Carbonaro. Even in after 
years, when he was ruling France as Napoleon 111 ., he never quite 
forgot that ht' had once been a conspirator, a fact which inllucnct'd 
his Italian policy. The Carbonari, after these events, ceased to 
have much importance, their place being taken by the more 
energetic 'S'oung Italy Society presided over by Mazzini. 

In France. Carbonarism began to take root about 1S20. The 
example of the Spanish and Italian revolutions incited the French 
Carbonari, and risings occurred at Belfort, Thouars, La Rochelle 
and other towns in 1S21. which were easily quelled. The Car- 
bonarisL lodges were centres of di.scontcnl until 1830, when, after 
contributing to ihti July revolution of that year, most of their 
members adhered to Louis Philiiipe’s Government. 

'I'he Carbonarist movement undoubtedly played an imiiorlant 
part in the Italian Risorginif'nto, and if it did not ai lively con¬ 
tribute to (he wars and revolutions of 1848-40, iS5()-ooand 1806, 
it prepared the way for thost; events. 

Biumockaptiy—M uch information is given in R. M. Johnston’s 
Naputfonic Empire in Southern Italy (1U04) whii'h contains a full 
biltl.; D. Spadoni’s Setle, cospirazioni, e cospiraturi (Turin, igoab is an 
excellent niunoicraph; Memoirs of the Secret Societies of Southern 
Italy, said (o he hv one Berloldi or Barthold>’ (London, 18:1), Jtal, 
ininsl. by A. M. Cavallotti (Rome, 100.4) ; Saint-lulme, Constitution 
et or^innisation des Carbonari ; P. ('olletta, Storia del Rcame di Napoli 
(Florence, 184K) ; K. King, A History of Italian Cniiy (Londrm, iHgo), 
with bibliography. (T,. V.) 

CARBONATED BEVERAGES: see Akrated Waters. 
CARBONATES. (1) The metallic carbonate's are the salts 
of carbonic acid, ILCtd,!. Many of them are white solids, but 
some, such as those of copipcr (blue or green) and nickel 
(green), possess colours which are characteristic of the metal 
concerned. Many are found as minerals, the more important 
of such naturally ociurring carbonates being ccrussite (lead 
carbonate, PbCUD, mabichite and azuritc (both basic copper 
carbonates), calamine (zinc ( arbunatc, Zn('();i), witherite (barium 
carbonate, BaCO;i), strontianite (strontium carbonate, Sr('( 3 .i), 
call lie, and .iragonite ((alciuni tarhoii.tte, (.'a('( )(), dolomite (cal- 
(iuni magnesium carbonate, CaC(.),i,Mg('( ),i): sodium “sestjuic.ir- 
bonate,” Na;.C(Ti.NaHC’( ).•), jH^O, occurs as a deposit in African 
lak('s .and is called “trona.” Most metals form carlionates (a/u- 
niiiiium and chromium are exce[ilions t, the alkali metals yielding 
both .u id and nornril carbonates of the types MHCXJ.t and MA'O., 
(M one atom of a univalent metal); whilst bismuth, copper and 
magnesium ap}x.*ar only (o form basic c.arbonates, d he acid car¬ 
bonates (bicarbonates) of the alkali metals ran be pirejiared by 
saturating an aqueous .solution of the alkaline hydroxide with 
carbon dioxide, M-OII-FCOe 'MHCXIa. and from tbe.se acid salts 
the nornuil salts may be obtained by gentle heating, carbon 
dioxide and water being evolved at the same time, 2MHGO,-,— 

I MjCO:j 4 'H (.)24 GC)2. Most other carbonates are formed by pre- 
[ cipitation of .salts of the metals by means of alkaline carbonates. 

I All carbonates, except those of the alkali metals and of thallium, 
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are insoluble in water, and the majority decompose when heated 
strongly, carbon dioxide being liberaled and a residue of im oxide 
of the metal left. Carbonates of the heavy metals, as silver, yield 
the metal on strong ignition. Alkaline carbonates undergo a very 
slight decompo.'^ition, even at a very bright red heat. I'hc car¬ 
bonates are decomi>()sed by mineral acids, with formation of the 
corresjionding salt of the acid, and liberation of carbon dioxide. 
Many carbonates which are insoluble in water di.ssolve in water 
(ontaining carbon dioxide, giving bicarbonates which cause “tem¬ 
porary” hardness (.u’e C'ai.cium). The individual carbonates are 
described under the various metals. 

(2) The organic carbonates are the esters of carbonic acid, 
H.CO.■^, and of the unknown ortho-carbonic acid, CtOH)4. The 
acid esters of carbonic acid of the type HO C'O-OR are not kmnvu 
in the fre‘e state. 

Potassium ethyl carbonate, KO CO ()C;IT., is obtained in the 
form of pearly scales when carbon dioxide is passed into an 
alcoholic solution of [)o(assium ethoxide, C(P-f KOGH.,- 
KO'CO ()C.;Hs. It is not very stable, water clecomiiosing it into 
alcohol and the alkaline carbonate. The normal c*sters may be 
prepared by the action of silver carbonate on the alkyl iodides, 
or by the action of alcohols on the chlorocarbonic esters. These 
normal esters are colourless, pleasant-smelling Iniuids, which are 
readily soluble; in water. They show all the reactions of esters, 
being readily hydrolyzed by caustic alkalis, and reacting with 
ammonia to produce carbamic esters and urea. Pleating with 
phosphorus pentachloride eliminates an alkyl group and a chloro¬ 
carbonic ester is formed. Dimethyl carbonate, CO(OCH;<)2, is a 
colourle.ss lifiuid, which boils at qo-6° C, and is prepared by 
heating the methyl ester of chlorocarbonic acid with lead oxide. 
Diethyl carhemate, COfOIl^II,b-, is a colourlc.ss liquid, whi(h boils 
at I25-S° C; its sjjecibc gravity is 0-978 (20*^ O. When it is 
heated to 120'’ C with sodium ethoxide it decomposes into ethyl 
ether and sodium ethyl carbonate. 

Ortho-carbonic ester, C(OC:fHr,)i, is formed by the action 
of sodium ethoxide on chloropicrin, CCl;iNO.;-l-.fC'/H',ONa - ■ 
C'(0C\db,)i-f NaN02-f3NaCl. It is an ethereal-smelling liquid, 
which boils at 138-159° C, and has a spccilic gravity of 0 925. 
When heated with ammonia it yields guanidine, and boiled with 
alcoholic potash it yields potassium carbonate. 

Chlorocarbonic ester, Cl CO-OC;;H.-,, is formed by the addition 
of well-cooled al)Solule. alcohol to phosgene (carbonyl chloride). 
It is a pungent-smelling liquid, which fumes strongly on exposure* 
to air. It boils at 03-1'' C, and has a specific gravity of 1144 
(15° C). \^'hen heated vs'ith ammonia it yields urethane. Sodium 
amalgam converts it into formic acid; with alcohol it yields the 
normal carbonic ester. It is easily broken down by many sub¬ 
stances into ethyl chloride and carbon dioxide. 

Prrcarbonntcs .—Barium percarboriate, BaCO}, is a white solid 
obtained by passing an excess of carbon dioxide into water con¬ 
taining barium pero.xide in suspension; it is fairly stable, and yields 
hydrogen peroxide when treated with acids. Two {jofassiom per- 
carbonates having the formula K'jCbO,; arc known. One is obtained 
by the electrolysis of a concentrated solution of the carbonate at 
- 20° C, and the other by the action of carbon dioxide on potas¬ 
sium pcro.xide; the former liberates iodine from a solution of jiotas- 
sium iodide without lo.ss of oxygen: KiC^Ojj-b^IvD--aK^CO.i-plc', 
but the latter suffers loss of a part of its oxygen in the .same cir¬ 
cumstances. Sodium carbonate is not sufficiently soluble to permit 
of pcrcarbonates being made by the electrolytic method, hut the 
other method gives rise to a number of pcrcarbonates, e.g., 
Na^C-O,,. Na^CO-i, Na^CO:., NaHC04. The first of these resembles 
the second type of potassium pcrcarbonatc. An attempt has been 
made to classify pcrcarbonates according as they are (i ) merc'ly 
carbonates with hydrogen peroxide in crystallization, (2) ])cr- 
monocarbonates, (3) perdicarbonates (compare pcrsuljihates; see 
SuLPHVR). Pcrcarbonates find their chief use in bleaching, and 
the potassium salt is used as “antihypo” in photography for 
eliminating excess of “hvpo.” 

CARBON COMPOUNDS. The clement carbon is remark¬ 
able for the number and variety of compounds to which it can 
give rise in combination with common element.s such as hydrogen, 
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oxygen and nitrogen. Organic chemistry is defined as • (he chem¬ 
istry of carbon compounds.” and a few of the vast number known 
(some hundreds of thousands) are described in that article’ and un¬ 
der individual headings; only some of the simplest are described 
here. 

Three oxides of carbon are well defined, vi/„, the subo.xide U:,Oj, 
the mono.xide (or carbonic oxide), U'O, and the dioxide (or car¬ 
bonic acid gas), CO2; other siiboxidcs, such as mellitic anlwdride, 
C12O9, have been described. Carbon stiboxidr is formed by the ac¬ 
tion of phosphoric oxide on malonic acid or its ethyl ester at 
300° C under diminished pressure; the reaction is essentially one 
of clehydraticui: CH2(COOC2H:,) - 2C2Hr{-2lW^C,X):, ami the 
oxide has the yaroperties to be expected of a ketene ((/v ). sinie 
it is probably OC;C:CO, and of an anhydride ot malonic acid. 
Its composition is confirmed by explo.sion with oxygen, whereupon 
it gives the correct amount of carbon dioxide (('nO/ f 2O2 - 3COA, 
and by vapour-density determinations. It boils at 7 C and h.is a 
colourless, suffocating vapour. When kept in a se.iled tube, it 
slowly undergoes polymerization (q.v.) to a dark red m;iss whu h 
is soluble in W'aler. 

Carbon monoxide and dioxide arc produced simultaneously 
when carbon is burnt in oxygim (T. T. K. Rhead and R. V. 
Wheeler), the relative prof)orlion.s de[)ending upon the annninl of 
oxygen and other conditions. They are both conceined in nianv 
balanced rcaictions of great industrial importance; thus, in metal¬ 
lurgical processes and producer-gas the equilibrium CO: 
is often iinolved, and under atmospheric pressure tliis is largely 
in favour of the monoxide. W'hich constitutes ()()', of the eas at 
()50° C and q.jCf at 850° C; increaseil pressure tends to iiureasc* 
the proportion of the dioxide. With steam and hydrogim, ,is in 
the “water-gas” eijuilibrium, both oxides are invohed; CO-l-lC-O 
j-iCOv-fl I2; at .yoo'" C the dioxide and hydrogen ])redoininaie 
largely, but above 830° C the other ])air jiredominates; this e(|iiilit)- 
rium is theoretically independent of tlie yiressure, A. kmiwledge 
of these e(|uilibria (for the fundamt'ntal jirinciples of whnli riddr- 
enee should Ix' made to the articles (.'iikwk’al Act ion and ( him- 
i . stry : l*hysi(-al) is necess.ary in dealing with the iiroduilion of 
th«‘sc two oxides now to lie descrilied. 

Carbon inonoxulo is found in volcanic gases and is a i onstiluent 
) of ordinary coal-gas. It was first prepared b>- J .M \ 
Lassone (1776) by heating zinc oxide and carbon, and was ton- 
sidered to be identical w’ilh hydrogen, but W. Cruiksliank ( i.soo) 
and F. Clement and J. B. Desorini's (iSoi ) showed ii. to (ontain 
only carbon and oxygen, and J. Dalton (1S03) showiai tli.i! it had 
only half ns much of the latter as carbon dioxide. Jt mav be pre¬ 
pared by passing carbon dioxide over red-hot carbon (we abova*) 
or rcd-hol iron; by heating many imdallic oxides with carbon Iry 
healing formic or o.valic acid or their salts with sulphuric acid cm 
the case of o.valic acid an Cffiial volume of dioxide is jiroclin cd ); cm 
best, by beating potassium fcrrocyanide with a large- volume 
of conewntrated sulphuric acid; KiFe(('\)<; +iSlF.St), ] 0l j.() 
4KH.S(li Ff ( NIC iiSOi-f-fif fb It is a colourless, odour¬ 

less gas of dc-nsity o-cifi; (air ■ 1 ), and is not easil>- liciuclu-d; its 
critical temiaerature is — 139-5'" C and its critie.d iinssmt 3-; ■; 
atmospheres; it.s boiling point is — icjo'’ C and its nic-!iiiu; [mint 
“ 200° ('; it is only very .slightly soluble in water. Jn all these- 
and many other [ihysieal properties it shows an extrciniK close 
resc-iTibl.ince to nitrogen—a matic-r of inlerc-st in vi(A\' of tia elec 
Ironic structure of the two molecules. Carbon inoiiovide burns 
with a well-know'n pale blue llarne, giving the- dio.vidc- bill ils 
burning i.s greatly retarded in dry air. It is very jioisonoie. uniting 
with the hac-rnoglol;tin of the blood to give earbox\haemog|<)l)in 
which has a char.aeleri.stic absorjitiun spectrum cajcibli ot dele it 
ing minute traces of the gas. It combinc-s direct!>■ wi'h heaii'd 
alkaline hydroxides (or soda-lime) to give formate? (KOIl 4 <'()=-, 
Mror)K), and with chlorine to give carbonyl chloride toe lu-- 
low). Under high pn-s?ures and with a suitable cat.ibot it ccmi- 
biru-.s with hydrogen to give alcohols (.vee Alcohois; Pki ssthf. 
Crri-'-MiSTRY) a reaction of increasing imjKirtanec-, ]• unit 10 with 
many metals (c.g., nickel, iron, cobalt, molybdenum .am! ruthe¬ 
nium) to give carbonyls (q.v.), that of nickel, XnCO),. being 
used in the manufacture of the pure metal; [lotasMiim carlaonyl, 
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Ki.K’O ),,, :it times formed in heat inf; the* carbonate with coke, 
as well as by rlirci ( union, is exjilosive anil is of a different 
beint: a benzern- (Jerivati\e. Carbon monoxide is a powerful reduc ¬ 
ing reagent, and its reduc lion of iodine peiitoxide to iodine is util¬ 
ized in delecting and estimating minute cjuantities of the gas in 
air; it is absorbeil by ammoniacal or hydnnhloric acid solutions 
of ( uftrous chloride (colourless crystal of the resulting compound, 
CuCI (’() may be obtained and this reaction is used in 

gas anal\sis. bor a series of interesting syntheses from carbon 
monoxide ancl various other gases and capours in the silent elec¬ 
tric discharge, .vee S. M. Lostmitsch and M. /. Jovanitschitsch, 
JU‘ri(hti’, iScjy, 30, p. i ,Ev 

Carbon dioxide, Ifrst discovered by \'an Ilelmont (1577— 
iti.pt) in the |)rodu(ts of combustion and fc-rmentation, was 
called ga.s sylvrstre, ancl later J. lilac k called it “fixed air,” owing 
to its bidiig a constituent of carbonated alkalis. A. L. Lavoisier 
( j 7S i-i 7S;S) clemonstratec! its nature- by liurning carbon in oxygen. 
It is a rc-gular comiionent of (he atmosphe-re (normally 3 volumes 
per 10,000 ), and is fcaind in mineral Wat its, volcanic gasc-s, cer¬ 
tain giOttos rie.ir .Naples, and in the- J’oisoii Valley, Jav'a. It occurs 
as carbonate in many minerals (.see C'AkitoNATi.s). It may be prc‘- 
pared by burning carbon in excess of air or o.vygen, by heating 
many carbonates, such as chalk, or bicarbonatc-s or by the action 
of acids on thc-se; M.('(),.. | .dl('l j .M ('1 f I Id)-}-('(It is 
formed in the process of respiration, in the combustion of all 
1 arbonifi-rous material, atnl in ic-rmentation, much of the liciuid 
carbon dioxide ol commerce being clerivc-cl from brewc-ries. 

It jv a colourless gas, possc-ssing a faint pungent smell and a 
slightly acid taste. It does not burn and does not ordinarily sup¬ 
port combustion, but burning magnesium or alkali metals will con- 
tmuc- to billn in it, gic'ing oxides and libc-rating carbon. It is 1 
times heavicT than air, and only reijuiri-s a jiri-sstire of 35 atmos¬ 
pheres to liciuely it at o' ('. Its critical tempc-ralure and ]iressure 
are 31 ' (.' and 7.M1 atmos.; the- lic|uid freeze-s at —5()'’ (' under 
5 atmos., ancl the solid sublimes at - 7c)'' C under atmos- 
phc-ric pressure-. 'I'lie solicl “snow” is usc-cl in the tre.itment of 
warts and other skin troubles. At o” C’ 1 s’olume of water dissolves 
i 711 xolumes of the- gas (o- ttN' ), aiul it is twice as soluble in 
alcohol 'The jilyxsiial proia-rtic-s of carbon clic»xide display a re¬ 
markable rc-seinblancc- to those of nitrous oxide (lomiiare carbon 
monoxide ancl nitrogen, aboxf). 'I’lie ac|Ueous solution is very 
leebly acidic, owing to the pri-seiue of a small proportion of car¬ 
bonic acid, Il..('t),i; solution.s of caustic alkalis absorb (he gas 
ri-.idily to gi\c i ;irbon.iic‘s (q.v.) and ultim.itely bii..irbon.ites. With 
lime-- or barx'ta water the gas gi\'c-s a white- prc-iipitate of the cor- 
res[ioncling t,irbonate, ancl these la-aclions are usc-d in the- detection 
and c-stiinat ion of (he g;m. C’arboii dioxide- and ammonia ga.ses unitc- 
I o gu c .mimoniuiu cai b.imatc-, Nl L ('()()\I L (.\C('A.m mi»ma ). If 
passed cniT molten sodium, c.iibon dioxide- coinc-rts it to sodium 
ox.date, N’a:-C'.'()t At high temperatures, carbon dioxide- dissociates 
slightly; 't )-f (; under at mo,s|>heric pressure only 01 N 

is thus dec omiiosed at i ,300" C.’, but about .{O', at 3,000“ IM.ints 
absorb c.irbon dioxide from the air and utilize the- carbon in 
“pholosN'nlhc'sis” in \irluc- of (he light-i-nergy Iransmittc-il by ihi- 
chlorophcll. Industri.dlv, i;irbon dioxide is u.sc-d in the manutai- 
ture ol -od,i l)\' the .-solxac process ( cee .Ai.kai.i MaM i \c rOkl’ I. 
in the sug.ir mdus'rv, in (lie m.mufacture ot miner d waiters and 
in m.iking art iln lal u t-. 

C\irb<)ii\l chloridf (jihosgene). COCl., is produced by (he direct 
union of carbon monoxide .mil chloriiu- in sunlight, but in piautuc- 
charco;il is Used as a catab.st ; it may also be prepared by healing 
carbon tetrachloride with luming sulphuric acid; 

:S()., -b CC’I, - S..OA'l:d- COCl. 

It is a colourless, poisonous gas with an unpleasant, pungent 
smell, and it decomiioses rajiidly with watc-r; C()t'l;-}-Hj(b- zHCl 
-bCl).:; It was used on a large scale in the World War, and 
has a characteristic action on the heart. It has a vapour den¬ 
sity of 3,46 (air - I ) and may be condensed to a linuicl (specific 
gravity 1 43 at o“C) which boils at S'^C, and to a solid of melting 
l)oinl - 1.-7“ ('; it is readily soluble in toluene and is often stored 
in thi.s way; it is decomposed by heat, the equilihrium ('OCb 


7r--CO-fCL being equally distributed at 450” C and entirely to the 
right at Soo” C under ordinary pressure. It reacts with alcohols 
to form chlorocarbonic (or chloroformic) esters or carbonati-s, 
according to which of the reactants is in excess, and with ammonia 
to give urea (q.v.). It is used commercially in the manufacture of 
Michler’s ketone (a starting point for certain dyes) and bc-nzo- 
])hcn()ne (q.v.). Carbonyl bromide is also known. 

Carbon tetrachloride, ( 'C'b, is best prepared by jiassing chlorine 
into carlion di.sul[>hidc containing a little iodine or antimonx' jienta- 
chloride as a “carrier”; it lioils at 76“ C, and has a specitic graxity 
of i-5<)5 at o" C. Its chief u.scxs are as a lirL--c-xtingui.-,her, as a 
solvent and in dry-cleaning; its u.sc as a hair-wash is dangerous. 
'J'hc tetrabromide and tetraiodidc are also known. The tetrafluor¬ 
ide is the only oru! of the four that can be- produci-d by direct 
combination of the elements; the lighter forms of charc oal inllame 
spontaneously in lluorini*. but the dt-nsi-r forms ha\e to be heated 
somewhat; it boils at —15'’ C under atmospheric pre-ssurc. 

Carbon vxysidphidc, COS, can be iiroduced by dirc-ct union of 
the monoxide wdih sulphur, or from the interaction of sulphur 
trioxicle and carbon disulphide at 100“ C; it is better produced by 
ciecomi)osing ammonium thiocarbonale by hyi.lroc hloric acid; 
the only impurities are carbon dioxide and hveirogen sulphide-, 
vv'hich are easily removed (A. Stock). The colourless and odour¬ 
less gas can be liejuetied at —47” C; it liurns with a l)!ue flame, is 
di-c cmiposed by heat, and dissolves in water to gi\'e a solution 
which slowly decomjiose.s to earbon dioxide and sulphurel ted hy¬ 
drogen; dissolution in caustii alk.dis gi\es sulphides and cartion- 
ntc-s: C0S-f4K()H KA'O.i-f K,S + j11.( ). (A. I). M ) 

CARBONDALE, a (Its- of Jackson cuuntv, Illinois, U.S.V., 
So mi S.I-h of ,St Louis; on feclc‘r;il highwa\' 51, ancl served bx- the 
Illinois C'entral railway sA'.^tem. F’op. (i+ao) 8,550. It is an 
imjiortant coal-mining region, as the name inlimates. and peaiiu-s. 
apples and otiu-r fruits are grown extensn t‘l\. The city is a rail- 
\v;iy division point, and has a number of manufacturing industries. 

It is the seal of the .Southern Illinois State Normal univer.sity 
(established in 1S7.}). which has an enrohneiit of over ^.ooo. 

CARBONDALE, a city in the anthracite fields of Lacka¬ 
wanna county (I’a.y T.S.A., amid beautiful mountain scenery 
near the upper end of tlie Lackawimna rix er xallcy, lO mi. N.L. of 
S^r,l^to^. It is on I'c-deral higlnvay lob and is serxecl by tlu- Dela- 
w.ire and IJudsoii. tlu- Eric and the Nc-w York. Ontario and W'c-sl- 
c-rn railways. Pop. (in.p) it),37i. Its primary industry is C');il 
mining, but it also h;is railway shops and manufactures of silk, 
cut el.is.s, boilers, tanks and chc-mical.s. Carbondalc- was settled 
in jS.’4 and uas chartered as a city in 1851. 

CARBON DIOXIDE, a colourless gas at ordinary tenApu-r- 
atures. It is found to be (he mo.st common oxide (q.v.) of i-ar- 
bon and i.s one of the usual products of combustion (q.v.) of 
all carbon compounds; it is the chief constituent of the brctith 
exlialecl liy animals (see Rksi-ikahox ). Commercially it is ust-d 
t-xli-nsi\I'ly in the manufacture of ac-r.ited waters (q.v.). Solid 
carbon dioxide (the svi-called carbonic aiid snow) is used as a 
freezing aec-nt, alone or in conjunciion with ether (q.v.^. {.See 
;iIso Caki'.on and L:c,ti'i.! action 01 Casks.) 

CARBON DISULPHIDE, carbon bi.suljihide, thiocarbonic 
iinhyclride. c»r sulphocnrbonic acid, is a clic-niical ( ompound. (’S., 

I ompo-^ed of i jiarts by weiuht of c.irbon and (ij 1 jiarfs h\- 
weight of sulphur. It was discovered in i 7c)() by \V, .\. Lainpadiiis, 
who obtained it by heating a mixture of ch.arcoal :nul pvrites. 
In iSo:. 1 ’. Ch'-ment and J, li. iJc'-sormcs oht;nni-ii the compouncl 
1)X’ healing chtircoal with su![ihur. 

('arbon disulphide is prepared commercially by the rc-;iction 
of sulphur Avilh specially jirc-jcarecl wood charcoal at about 
ooo'^Ch either in t direct firc-d retort or an electric furnace. 
The crude carbon disulphide, containing hydrogen sulpdiide ancl 
sulphur, is purified by distillation. 

Pure carbon disulphide is a colourless and extremely volatile 
liquid with a sweet ethereal odour and an acrid taste. Due to 
reacticARS not thoroughly understood, the cornjmund on ageing 
acc^uires a very unpleasant odour and tends to darken in colour. 

It boils at 46.3°C.. solidities at and melts at -108.6"C. 

The critical temperature of carlion disulphide is g75''C.; its crit- 
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ical pressure, 77.S atmospheres; its specific gravity (20°/4''), 
and its retractive index ( 20'^'t’.). i.()35. 

The compound i.s only slightly soluble in water but mixes in all 
proportions with absolute alcohol, ether, benzene and various 
light oils. It is an excellent solvent lor sulphur, rubber, re.sins, 
phosphorus, iiidine, waxes, vegetable and animal fats and oils. 

Carbon disulphide burns in air wUli a pale blue flame to form 
suliiliLir dioxide and carbon dioxide. Zinc and hydrochloric acid 
reduce it to tri-tbiotormaldehyde. Upon reaction with hydrogen 
lu the vapour iihase. methane and hv’drogen sulphide are the 
main products, although appreciable yields of methyl mercaptan 
are obtained it the conditions for reduction are properly con¬ 
trolled. It reacts wit it chlorine in the present e of an iron catalyst 
to form carbon tetrachloride and stilphur monothloride. and 
with ammonia it yields ammonium thiocv'anate, or thiourea de- 
pemling upon the conditions employed. Carbon disulphide reacts 
with aqueous alkalis, to form a mixture of an alkaline carbonate 
and an alkaline thiocarbonate. t)K(.)H-f tt'S- K jCO.i-b .’KT'S;--I 
^lijO. Alcoholic potassium hydroxidt‘ converts it into a xanthatiy 
('.Sj-f KOIJ f Roll H20-f-R0.C.'s.SR. ll\’p»*chiorite solution con¬ 
verts it into tarbonate and sulphate. CS.. | .SKOCI |-bKOl 1 
:KjSO.i-CKvCO,i-ff 1 + b Upon boiling a mixture of aniline 
and carbon disulphide, tliiot.irbanilide is formed. Ethvlene 
ditl'ioiirea mav be produced by rcantion of etltvltmediamine and 
CS.' ill cau^tic sohilion al 30" C. Ilvdrogen sulphide is produced 
bv' reaction of carbon di'^ulphide with steam. 

Carbon disulphide is produced in large ciuantities for use in 
lh(' manufacture of vi.Most' ravon, ammonium thiocyanate, thi¬ 
ourea and thiourea tormaldeliyde resins; in the cold vulcani/.a- 
tion of rubber; as a solvent, in the |)roduction of x;mth;ites for 
use in ore Hot al ion; as a fumigant, insecticide, germicide ;md 
fungicide; and as :i jiaint and varnish remover. About 60C of 
the carbon disulphide produced is ustul in the manufmture of 
viscose ravon; 30^7 , in the manufacture of carbon tetrachloride; i 
iiiid the remaining to''; for miscell;uu*ou.s jniriioses. 

Considerable caution must fie exana isi'd in the use of laibon 
disulphide due to its inflammability and to its toxicitv- Air cain- 
taining as low as i.a volume percent of carlion disulphide is 
intlamtnable and utider certain conditions a carbon disuliihide air 
mixture will ignite siionianeously at about lOo'T'. Trolonged 
cxposiirr to an attnosiiliere containing more than one to ten part.s iier 
1,000.000 of caifion disulphide is considercal liazatclous hnaiuent e\- 
I»o,suie to to.vic concentrations re, suit'- in chronic poisoning which tnani- 
ifsl.s itself 1)\ lieadac hc-s, naust a, c vcitenicnt aricl \ iolc'nl lenipei and 
chiicnic dementia, .'symjetom'- ol acute- poi-oning include st ti()el;ii I ion, 
.seii'-e of intc)\i( atic'ii and loss c»f c’onsi ioirsnc-ss 

C'ivh(ni iiio)i(K\idph/ii(\ CS, is formed as a result of jca.s.^age ol a silent 
electric disdiarge throueh a mivtnic- containing carlion disuliihide and 
cilhc'r carbon niono'.icle or hvclrucen. (.'arbon mono.sulphide readily i 
condenses into a iiolvmer (CS)x, j 

Ciirhon \tthsulphi(li\ C.iS?. is a led, lear-exciling lic|uicl ami i*- <>!)- 
tained liv tlie jiassage of c.'irlion disiilpliicle through an electric arc. A - 
sulyihide, U S,;, which is only spaiinglv solulile in carbon disul|)hi(le is 
formed during the decompo.sition ol the disulphide. ((' M Tk i 

CARBONIC ACID, the acid assumed In he formed vvlien 
carlion dioxide is dissolved in water (fortnula. ITCO,.); its salts 
are termed c arhonates. 'I he name is also givc-n to the neutral 
carbon dioxide from its luiwer of forming salfs with oxides, and 
on account of the acid nature of its solution; ;ind, although not 
svstematic, tlii.s use of liie term is very common. 

CARBONIC ACID SNOW. Carlion dioxide under heavy 
jiressurc in cylinders is allowed to escaqie into a --uitahle cvliridrical 1 
receptacle the diameter of whic h varies .according to the size of the | 
lesion to he treated. A semi-.-olid snow is formed and this can he 
compressed into ;t yieni il. The pencil, covored with ti towel or 
cotton wool to protect the oyicralor's hands, is rut to ;t suil.ahle 
size and applied to the lesion, sue h as a naevus, port-wine stain or 
lujius jlatch. If the lesion be small, the pencil should cover the* 
whole of it when pressed down; if large, an area about one inch in 
diameter sliould be treated at a time. Each ajiplication of pencil 
should last from about half a minute tci one minute. 

CARBONIFEROUS SYSTEM, in geology, the w-holc of 

Ihe great series of stratified rocks and associated volcanic rocks 
which occur above the Devonian and below the Permian sys- 
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toms. The period of time during which these rocks were accumu¬ 
lated is known as the Carboniferous period, and forms the* last 
and most important of the major Palaeozoic systems. During this 
period were deposited the thick coal-bearing strata, which are of 
such great economic importance in many countries of the North¬ 
ern Hemisphere; and this .sy.stem of rocks, first referred to as 
“Carboniferous” in England and Wales, has been widelv’ recog¬ 
nized by its fossils and by the similariiv of its clc-posits in Europe, 
Asia, northern Africa and North America, and in sm.dl isolatc'd 
areas in the Southern Hemisphere. Similar deposits of a slightly 
later date, usually referred to in England as rermci-CarlKinilerous, 
occur in Indi.i. the Urals. North America, South Atiii.a and .Aus¬ 
tralasia. Hy American geologists thc-se deposits are, luiwever, now 
referred to the Permian. 

As tyjiically developed in England and \\'.ilc";. the ('.ulicmifc-r- 
ous period opens with marine' conditions, at lust loL.ilized and 
confined to small areas, hut kiter s]ire,iding ;iiu! covering the' 
gre.'ilcT ])art both of the north and south of the countly. At tlu- 
liottom of this sea or seas were laid down a variril series of sedi- 
mc'iits, mainly calcareous, but iiu liuliiig a considerable anioimt 
of delrital matter in the north. 'Phis initial period, piedomin.iiiiIv 
marine, is usually termed Lower C.irbuniferous, and im lude'- bill 
few workable coal-setirns, the rocks being termed ‘ Mourn,,in 
Liniestciiu'” or “Shales with Limes!oiu'” according to iheir char¬ 
acter. 'Phese marine condil ions were succeeded by detriial de¬ 
posits, cciiise-tiug of sancLstone, olten leliLp.itbii and moie or 
Ic'ss coarse in grain, with iiilcrc ahiled shales coni.lining m.inne 
faunas. 'Phese- rocks arc' geiier.illy relc-rred to as the "Millstone 
tlrit Sc-ric'.-,” and lurm the lower jiarl of the I'liper ('.irlioniletmis. 
Succt'c'ding these beds cacurs a third great group of riKk--, the 
"Co;d Measures," whicli coiqsi.sl of s;uidsloiu's, shales am! loal- 
seams, with marls occurring in the highest {lortion ot the sequeiue. 

'I'hus as ivpieally developc'd in the .Midlands of J-higlainl, there 
is a sc'(ju('iue easily divisible into thn-e jiarls -- 


Uoal 

Alea^iiie.-. 


Mill lone- 
( '.ril 


('arlmii 

iteroi,-. 

1 .inie loiK' 
Serii-. 


I Red and gre\' sandstone^,; mails ami ilae:. 
with oc I asioiijil liii'tiias; thin 1 oal ,iml 
linu'slones with Spiioihr.. unilahli lo.it, 
in the Snuth Male.-, Bristol, Soimr.il ami 
I'oi'c'ht ol 1 lean c o.dlield.^. 

; .s.'uid'-tones, marls, shales am! tin- iiiM..t 
Middle ' iiriporlanl of l.lie l>iili.-,li ( oals. 

!. ^ ; I-'larg.v hard saiid'loiies (gaiii-det .shah- am! 

' { thin c;cial seain.s. 

I< iiils leoarse and Imeh shales, thin i oal seam and 
' occasional liiin lime,'time-. 'Ihe slialc". cont.ciii liami 
j with marine fossils (gonial ilc s ami thin s he lied laiinlh 
1 bra Me he's h 

f\ c'omplex .'m'.c-niblayic- of bc'ds, largels c.ili.iH'in hnl 
I varying nuic li according to locality. 'I lie iii)|)iimost 
I Beds iN'oic-dale .seiies) piesent only in tlu- mntli and m 
I ( lOwer, e.vhiliit a rhythmical sue a e.-,sion ol s.aiHl-.tone-, 
limc'stcinc's and sliales. ihe lower lied-, ari inoie 
I dominanlly ealc arc-ou-.c, and the baseme nt heels aie 
I seen only in the soul h. ,\ distinct fac ies w it li eoniat ite- 

I occurs in ('ravc-n and in I levonslnrc-and i--c lose 1\ allied 

I to llie Continental Culm. 



The cnharc'ou.s Lower (kirboiiifenius rocks of Eiigl.ind exhibit 
eciiisidc-rablc' changes of fac u-s, accornimnied by more or le di-- 
liint laiimis. These may be grc)u[iecl a,-^: — 

( 1 ) Standard limestones tmd .shales with fauiui ol br:n hiopculs 
tiiici cor.ds. 

(ji Knoll-rec'f liniesiouc'S, niorc' or li'ss imbedded, vviih a ricli 
fauna of brae hiiipods, l.unellibiaiu lis and m, .i-ionnlly 
goiii.'d iles. 

( ’. ) 'Phinly bedclecl dark argill.ieeous cberly linn lone- and 
sliah'S with aburiciaiil iiinoids, zapbrentici and 1 > ,11 h.i xoiiii 1 
(ortils, .'iticl brae hiopods such ;is Sc/iizDp/ioriii ri \itpiiuitii 

(.4) Calcareous sliales with cjciasional thin limc'-loue b.ind-. and 
bullions, containing a l\>sid()nt>niya tiiid gonialite launa 
(Lowland shales). 

(’S> ('herriy shales wdth radiolaria (Devoiishiic' and West¬ 
phalia ). 

(B) Algal, oolitic' ami dolomilic liineslones, with bryozoa (la¬ 
goon phase of Dixejuj. 
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Map of the world during lower carboniferous period 

The iihaddd nron whs nocuplcd hy sn«t, of which Tothyi wa» the Houlhern sea, during the Lower Carboniferous period In Western Europe and 
Eastern North Anierioe this area hecnrric land in tiio Upper Carboniferous period, and here are to bo found the great European and American 


coiii lir.lds 

In Ihr ntirlh of iMiL'I.ind Iho stftnd.ird liincsUuic ph;iso, whiNi In Kueojk; the Lower Carboniferous (Dinantiun or ;\voniari) is 
jicrsisliriK lat(r than in the south and midlands, hetame inv;ided Kcnerally divided into two divisions, an older lermetl the Tour- 
by intcri.aliilions of dctriial deposits (sliales and .sandstones), iiaisian, and a younp-r termed the Visean, and one or both of 
loiiiiiiiL' the \'ore<ialc series, Tfiis .serie> is splendirlly developer! ihese divisions h;i\'e been reto);ni/e(J also in Asia and north 
in \\ l■^.slevda](•, Swaledalc and 'i'eesdalc. and in its uppr-r [>art, .Atlir a. .Similarly in North Amta'icii the Lower Carboniferous 
abn\'( the l^^ain Limestone, lierornes dominantly detrital in char- (Mi.s.sis.sippi.in 1 ha.s been divided into two .slaj^e.s, an earlier 
acter passin;' up irito the overlyinK Millstone (irit, with a slii^dii termed the W'.averlian. and a youn^’er termed the 'rrmnessccan. 
stratiL'iaphital break at the junition. 'Ptie three main strati- In I'amdand and in Fmr(»i)e j^ent'rally the Tournaisian seas were 
);raphi('al divisions represent fairly aecurntely lln-major phases ol loral and itdiabiled by varir'r] faunas, renderinL' correlation frr'- 
tlie (\itboniferous system as de\'eloped in lautland whilst leavinrt I <niently diriirnll, as for instance in the torrelaiion of the lower 
room lor delialt' as (o the jiosiiion of the boundaries betwra'ii i beds ot Cumberland and VN'estrnoreland with those ol the Bristol 
these divisions Taken as a whole, the system broadly ^hows u> a and Belgian b.isins. 'I'he Visetm sea, on the other hanrl, in Europe 
(ompl<-te 1 v( le of deposits between the Old Red Sandstone and and especi.ally in England and Scotland, occuiiied much wider 
the uppi-r red Ixals of the Coal Me.isures, areas than that of the 'rournaisian period, and the fauna became 

On comineiuing to trace the ('arbonifiTOUs deposits aw.iv from mort“ generally diflused. The .se])aralion of Visean from Tour- 
Eimdand .itid Wales, it is found (fiat the lithological charader of n.iisian in we.storn Fairope is based almo.st entirely on faunal evi- 
Ihe deposits aliords but an iimertaiii guide, and recomsc lias lo deru t\ (Ikti- beine te\v marked breaks in marine sedimentation. 
b(' Lad to lussils (whether of animals 01 plants), as a ctuide to In North .Ameriia the conditions during the Lower Cariionifer- 
leLiInc age and position Nc'Verlheless. using lhe.se .aids to cor- | ous pniod. whilst generally marine ovc'r large tracts of the pres- 
rclalioii it is found tli.it considerable tracts of the eartli's sur- ! cut Cniteil Slates, apj>ear otheiwise to li.ive lieen largely the re- 
f.ne were ('videiillv connei led eillier :is seas or land arc;n. often j ver.se of tho.se iirevalciit in Ivurope. 'I’hc' Wavc'rlian (I'ournaisian) 
smiMi-inglv uniform in the diaracler of their deposits. In westi'rn I se.is spread over great areas of the North Arneriran continent, 
Ivurope then- is no sharp line of demarcation fw-tweam the Dc-vo- j e^tim.iied l)\- Scluuhert at its maximum at ol the- present 

Ilian and tlu'('aibonifc'ious rocks; neither can the fossil f.iunas and ; coiit inenlal .irea 'I'hc- Tennesseean (Niseani sims, on the other 
Doras be c.le.uly sep.iraled at any wcDl-dc-luied line; this is (rue in , hand, appear to have bccm conpiaratively restricted in North 
Britain, Belgium. Russia and Westphalia. Again at (he summit ; America, with a maximum submergence of icW ol the continent, 
ot the C.itboniferoiis seric'S. as in Russia, Hohoini.i. the S.i.ir rc- , Couiiled with tlii.s marked reversal of European comlilions there 
gion and Icxas, liolh the rocks and their fo.^sil contents iiu rge | wa re of course wicie-spread physiographical change.s in North 
gmdu.illc mto those- of the succeeding I’c-rmian sxsfem Aiiic-rica at the junction of tlie Waverlian and Tennessc*can, as 

•Niiu rican geologists elevate the Cpper and Lower ('arlicmifer- well as the more important break in the eastern part of the con- 
oiis info distinct syslems--(lie T'ennsylvanian and Mi.ssissippian tinent at the top of the Teimc.sseean. 

rc-spec Ii\cly. Eurther tliey group the Mi.ssissippian with the De- Various attempts have been made to establish a uniform table 
vonian, and the T’cmnsylvanian with the- Permian, restricting the; of major subdivisions of the Carboniferous period, based on 
term Carboniferous to the latter group. Having regard to the changes in the fossilfauna and flora. These have been locally suc- 
wide-spreacl unconformity which exists in North America be- cessful, but no one group of organisms was sufficiently W’icle- 
Iween the Mi.ssissippian and Pennsylvanian this is understand- spread for its component species to be of use as zonal indices 
able', but no such wide-spread or prolonged break is known in throughout the period or in all areas. As a result, any complete 
liuicipe. zonal scheme is largely a patchwork of more or less overlapping 
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divisions. The followinrj main divisions arc generally recognized 
throughout Europe:— 

(5) Stephanian (o'‘ UraliarO. 

(4) Westphalian (or Moscovian). 

(3) Lancastrian (or Namurian. or LanarkianL 
( j) Vi scan. 

(j) Tournaisian. 

PALAEOGRAPHY AND STRATIGRAPHY 
Tournaisian.—The Carboniterous period oi)ened in western 
Europe with the northward advance of the pre-existing Devonian 
seas over the old Devonian land surface. In England and Wales, 
.so far as is known, comparatively little of the pre.sent land area 
was submerged. The bulk if not the whole of Scotland either re¬ 
mained dry land or was occupied by fresh water, and was the 
scene around Edinburgh of vigorous volcanic activity. In the 
south-west of England and in southern Wales the sea rapidly ad¬ 
vanced to the southern edge of the ancient land mass of central 
England, and formed extensive' deposits brst of shales and then of 
crinoidal and dolomitic. limestones extencling from .southern Wales 
through the Bristol area and across the English <hannel into Bel¬ 
gium. The age of the thin dei)Osils of culm .shales and radio- 
larian cherts found in Devonshire and Westphalia is rather un¬ 
certain, although it is presumed that part at any ral(“ of these 
beds corresiKmd in age with the more normal Tournaisian Inals 
with a brarhiopod and coral fauna found in Belgium and Somer¬ 
set. In northern England the middle and upper parts of the 
Tournuisiau, although with a somewhat diflerent fauna, have been 
found in the Lake District and in the ('raven Lowlands of ^'ork- 
shire, but (he Tournaisian is altsenl in northern Yorkshire and 
Durham, Derby.shire and northern Wales. Towards the clo.se of 
the [teriod occurred a considerabh* local cievelopmeut of knoll- 
reef (unstratilied) shelly limestones (Waulsortian i>hase), seen 
ns W'aulsort in Belgium, ('o. ('lare and St. Doulaghs (Ireland) 
and (dilheroe (Lancs.) The Tournaisian zones formulated b>- 
\’aughan, based on (orals and brachiopods. are generally recog¬ 
nized. and include: — 

C, Markc'd by abundance of Cdtiinta in specialized forms. 

cMarked by special brachiopods and zaphrentid corals. The 
Z J equivalent beds in the ('raven ;irea of Vorkshire-Lam ashire 
K i are only feebly fossiliferous, and the horizons have not yet 
[ been determined in detail. 

In Ireland the basement shale's and lower limestones of Cos. 
('lare and Sligo are of Ibis age 

In we.stern Europe the. 'J'ournaisian pcTiod is represented in its 
ty[H^ locality the 'Fournai region of Belgium, bul the unfossilifer- 
ous character of much of the Kieselkalk and Kiescdschiefer of 
V\est[)halia makes the occurrence of l)eds of Tournaisian age in 
western Germany somewhat, uncertain, unless one includes in the 
Tournaisian the beds with Protixaultcs al Ihe t'xlreme base of 
the Westphalian C'arboniferous sequence, d’hc- exact correla! icm 
of the I'cricyclus zones of Dr 11 . Schmidt with (he coral zones of 
W'lughan has not yet been accomjdished. 

'Lhc southern sea (the ancient Tcthvs) who.se northern w.iters 
washc'd the .southern part of central England in (he- Tournaisian 
period (with narrow gulfs extending farther north to Cumberland 
and Craven) is thus traceable l)y its dc'posils c)nly obscurely 
through Germany tow’arcls Silesia Marine dei)usits of (bis age 
reappear in central Russia (Kaluga), in the Urals and in the 
Kuznetzk coal-beld in Siberia. Beds of this age may be present 
both in China and Japan, but their provenance ai^pears doubtful. 

In North America, according to Schuchert, “the submergence of 
Waverlian time began first in (he Gulf Stales and along the west¬ 
ern side of the Cincinnati uplift. At this early stage of (he inun¬ 
dation the .seas were small in extent, hut in Middle Kinderhook- 
ian time the waterw.Tys were greatly expanded. The most strik¬ 
ing change of the lime, however, was the reappearance of the Cor- 
dilleric sea, depositing far and wide throughout the Rocky Moun¬ 
tains a great mass of limestones. . . . This Cordilleric seu . . . 
probably extended into the Arctic ocean.” At. the same jicriod 
dctrital deposits were being accumulated east and north of the 
Cincinnati uplift in the States of Ohio, Michigan and Pennsyl¬ 


vania, with freshwater beds in the east (Porono series). In New 
Brunswick and Nova Scotia were deposited (he nrkow’s and sand¬ 
stones of the Horton and Allx^rl formations. 

No definite records of a I'ournaisian fauna from the Southern 
Hemisphere ap|>ear yet to have been made. 

So far as west liuroix-an waters were concerned the sea life of 
this period npix'ars to have consisted mainly of corals .such as 
Cdiiinia and Zapkrnttis, brarhiojxids of the tyiK' of Prodmtns 
hurlifjfi/onrtisis and Spinfrr konhicki and crinoids. Gonial lies 
were rare and local, being conlinc'd lo Ihe Prvioctnitrs Ixd.s at 
the extreme base in Westphalia and isolated occurrences of a Peri- 
cychis fauna as at St. Doulaghs near Dublin There apiiears to 
have liec'n a similar scarcity of goniatitc.s in North .America, and 
they are unknown in the southern h(*mi.“;f)here 

Viscan.—The Visean sea spread over Ihe whole of England and 
Wales with Ihe exception of the central block of Ar<hac';m rocks 
I extending from the centre of Wales through (he Midlands towards 
I Bnabarit. It thus overlapped the shore's of (he Tournaisian sea in 
i most areas, spreading over the' fiat shelf of northern A'ovk-hire, 

I Durham and so into the Northumbrian and Scottish basins 'I'he 
inlluc'nce of a land mass to the north and ncnthwc'st was retire led 
in the predominantly detrilal character of the beds in North¬ 
umberland and Scotlami. but in A'orkshire itnd exc'n more mark 
ediy in Derlpshire and norlhc'rn Wale.s a great thickness of pure 
limc'slonc' accumulated, The- Tournaisian genera ot cimmS. and 
brachiojuxls continued in existence, and nc'w coral gc'm'ia sm.h as 
Clisiophyllum and Lithostrotion made their appt':irancr The pio- 
ducticls reached their acme in such form.s as Prihliiclti'^ y.wyntrus 
and P vuiximus, and marine life in (he- upper i)ortion (!>. ) was 
exceptionally abundant. The freer communication of thr '■ra- 
ways rendered (he* fauna le.ss local, but c'orrc'Iation in many plan's 
! has been made clillicult by (be striking changes of lac ic s in litlml- 
j ogy and fauna. Of these facies the most important and stnlnng 
[ undoiiblc'dly is (hat .seen in (he Cnua'n Lowlands fliTe ;tronnd 
('lithc'foe and Skipton, the lithology consists in (he ni.iin of cal¬ 
careous shale's (Bowltind Shalc's) with local clc'vrlo)unc-nts of 
c herty limestone's (Pendic'side Limestone), and the fauna an:do- 
goiis to that of the German and Dc'vonshire <’’ulm, coiisi-ts ot 
goniatites and Poxidonoinya. 'I’hc' goniatites form dc lii ate zonal 
indices and spread far and wide through Europe, northern .Nirica 
tend the central States of North America (Oklahoma, etc ) I’re 
SLiinahly thc.'.se forms were' free-swimming al some stage- of their 
indicidual ontogeny, but (hey seem to have had very delinite lim¬ 
iting conditions, for the main gc-nc'ra arc' unknown itt Dutliam, 
Northumberland and Scotland, d’his curious restriction 111.ys have' 
bc'cn due' lo lack of suitable* food (.»r low lemperatiire of the 
noriheru waters. 'I'he change in facies of the' marine fauna is well 
seen in I lie* ('raven Fault area of Yorkshire, where the aheralion 
is striking and abrupt, if being far c'asier lo correlate flu- fossils 
of the Skipton area wdtb those of the same facic's m Oklahoina 
than it i.s tcj correlate them with the fossils of (he same age only 
a few miles north in the Yorkshire' Dale country. 

In southern Wales and Somer.sc't the limestone sc'ciiiem e is more 
or less truncated at the top, thc'rc' bc'ing no re[)resc'nl:ili\c' ot the 
^'or•edale Series except in Gowc-r 

In Bfigiuni the develo[)ment is very similar to lli.il of the 
(oral brae hiopod facies of Isngland, bul in W'estiihalia the period 
c.ommences with cherty shales and limestones and change s to tos- 
siliferous jilaty limestones wdth a guniatite and Pdsidomnuva laun.i 
Farther east, around Brilon, the beds are more shaJ>' and lemi- 
nisienl of the Bowland Shales. In Silc'sia the beds of tlii.s age 
includc-d shales and conglomeratic' sandstonc-s c)f enormoie- thick¬ 
ness, with a flora of Lower Garboniferoij,s type .md oica.sional 
goniatites and Pusidofioinyii. 

In Scotland the Low'Iand area (Ayr.shire to Fifc.shirei \\a- still 
occuf)ic'cI by fre.sh water or an estuary, in which was laid down 
the (’alciferous Sandstone Series and Gil Shale (iroup. Succ.eicl- 
ing these beds occur the Lower Limestone Group o) Scotland, 
which consists of a series of thin marine limestout s with thick in- 
ten alatecl shales and sandstones, approximately ec|uivaleut in 
age to the upjx;r:'iiosl \ i.sean. The whole group tliic kens greatly 
eastward, attaining a maximum thickness in I'ifc'shne. 
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In X’orthurnlx'rlinid the scrjurnce is similar lo the Scottish one. 
and has been dividcfl into a lower pari ('J’liedian; and an upper 
pari ( iJernieian ) d’lie d'uediaii consists of ihe ('einentstone (iroup 
and Icll Sandstone Series of uneertain a^e, sutaeeded by a C’oal 
Measure pha'-e in Ihe Lower Bernieian. Succeeding thi.s occurs 
the Upper Bernieian with occasional thin limestones corresponding!: j 
to the Yorralale limestones, and representing' the \J|)per Visean. 

Ireland was larpn-ly occupied by sea during this ])r*riod, but the 
faunal seijuence and ((jrrelation has not yet been worked out ex¬ 
cept orr the east coast mair Dublin and in ('o. (dare. Exposures 
at (ireat Ormes llcsad in northern Wales and in the south of the 
Isle of Man serve- to conned the- Lukdish Midland Province with 
the Irish seciuencc-. 

Seas of this pc-riod extended through Russia and Siberia to 
China and Japan and contained the same coral and brachiopod as¬ 
semblage of fossils, w'hich appeared af'ain in the w-est of North 
America. A similar f.iuna is found in the liurindi Series of New 
South Walc-s. Towards Ihe close of the {leriod the locali/a-d abun¬ 
dance ol p'onialites lormed the most striking feature in the- ^en- 
erall\’ luxuriant marine- lile. 'I'hc- se^^rc-^ation of this ^oniatite 
and fauna into well-dc-finecl areas free from the 

I'roduc lid and coral laurca, is one- of Ihe loosl striking and c uri<»us 
Ic-alurc-s in Carbonitc-rous oec cdouy. It is clear that Ihe separation 
of the two faunas was effected wildiout recourse to any .sc-rious 
diaslrophic movc-menls suc h as the I’osc-idon Deep suf'Kc-sted by 
Scliuchc-it lo account for the- ditferemes in the Amc-rican and | 
lauropc-an faunas. Indc-c-cl, Ihe i-xisic-ncc- of such a Deep appe-ars 
to be ne^'ativc-d by the idc-nlity c.)f the- ('anc-y Shale fauna of Okla- j 
homa and the- Howland Shale- launa of Craven, cou|)lc‘d as it may ! 
be- with the- close- similarity of the- Nebraskan and Scottish larnelli- i 
branc hs a little lalt-r. 'I'he ffoniatitc- fauna, abundantly preserved j 
in Craven and probably in Ireland, in Bc-l^ium and Westi)halia, ’ 
ajid less abundanlly in Silesia, occurs al.so in Ihe I*yrc-ru-c-s, in 
nortlu-rn Alrica, and with tracc-s as far c-a.^t as Siam, and reap- 
pc-ars in great force- in Oklahoma and the adjoining states of North 
America. It has not yet bec-n rc-c orcled from the Southc-rn llc-mi- 
spherc-. 

In North Amc-rica the sc-climc-nls of this pc-riod were Ic-ss ex¬ 
tensive than in the- 'rournaisian pc-riod, d'hey consist in the Ct-n- 
tral Intc-rior area (of the- Unilc-d Slates of Amc-rica) of limc-slones 
and oolilc-s with sanci\-, calcareous shalc-s on the flanks, and w'ith 
bc-ds of continc-ntal origin in the- noith-easl. In New Brunswick, 
No\a Scotia and south-western Nc-wfoundland occur narrow con- 
tu-cled troughs bc-twc-c-n mountain ranges, with conglomerates, 
sands, thin cloloniitc-s and gypsum. Shc-ll-feecling sharks wc-rc- es- 
pc-c lally abundant in N’cjrlh .\mt-rica at the opc-ning of the- pc-riod, 
and t-xlensive lish ic-m.iins Imvc- also bc-t-n found at the lop of Ihc- 
sc-ric-s in Ifn- Red Hc'cl.s of the- ^"or(-dal(- .Series nc-ar Lc-yburn 
(\'orks. I. 'I'hc- following lilc- zones ha\'e bc-en gc-nerally recogni/c-cl 
in western Europe- • 

CoKALS AND HK Aellloi-oDS (IccN i,\ in KS 

k) ,) Orionustrm. T- ('.iOiiatilCb. spiralc (group). 

l) ; l.onsilalciti tb'r/formn tonl \ . 

/V,(frr„u|.> 

I)i C \'iit III! pli vllitin nt ur( liionit. H Brvrit hiurras. 

S {Srminulii) Lilho.stri'tnnt I’n'lecoititrs. 

tn art ini Pcric vclus. 

('2 bate- Caniniiis. 

‘I'he c'xact c'ciui\'a!i'nc't- of the coral and gonialite zones Inis not 
yel bt-c-n worked out 

Lancastrian (Millstone- C.rit and Lowc-r ('oal Mea-urc-s). — 


ceeded one another, and the stratigraphy is wtII developed and 
clearly .seen in the* I’ennine- area generally. Several new genera of 
gcjiiiatites appe.-ared (Eiitnarjjhucrras, Ilonioicras, Krticulocerns, 
c-tc.) and rajiicllc' evoivc-cl By means of these forms it has been 
jHCvsible to subdivide and clistingui.sh at least four great out¬ 
pourings of coarse felsjialhic grit (arkose) into the I’c-nnine 
area, which grits together with the intc-rcalatc-cl shales and subor¬ 
dinate .sandstones form the Millstone Grit Series. 

The major grit beds are;— 

(.4) Rough Rock, of Cas!rioceras siihcrctialnm age. (C) 

(,D 3rci Grit of Lancashire, of Rrtiniloccras age-. (R.) 

(a) Kinderscout Grit, cjf Rct'n iilocrras rriicnlutKtn age. (Ri) 
(1) Grassingtem Grit, of Euviorphoccras age. (E) 

Of these four major grit invasions, the first or (irassington Grit 
reaches a maximum thickness m-ar Burmsall. forms the reiidlc 
Top Grit and cai)s many of the highc-st of the northern Tc-nnine 
])c-aks. To the south it dies out. and is absent in Dc-r])yshirc!. The 
Kinderseout Grit attains a maximum in Ihe Pc-ak District of 
Derby.shire, and gradually thins to the north being iirobably not 
more than 50ft. thic k near C'lapham (^'orks.). 'I'hc- ^rcl Grit of 
Lancashire has recently bec-n proved by boring to thicken rajiidly 
to the- south-ATC-st, rc-aehing a coiict.-aied maximum nc-ar llorwich 
(Lancs.). 'I'hese three grit invasions have maxima in distinct but 
adjacent tc-rritories of the deltaic basin, which appe-ars to havci 
lu-c-n subsiding irrt-gularly and disconnc-ctc-dly. On the other hand, 
the- fourth grit invasion (the Rough Rock) is known all over the 
Midland Province-, and is fairly n-gular in its thickiu-ss. This 
fact, togethc-r with the immigration ol fre.shwatc-r mollusca into 
l.he arc-a, suggc-sl that dc-pn-ssion and sedimc-nlalion wc-rc- bc-com- 
iiig milch smoc)lhc-r in action, and (his is again rellc-cted in the 
linc-r grain of the. I^owc-r ('oal Me.isurc- .saiidstoiu-s. 'I'lic- thin co.d- 
j seams of the- Millstone Grit with their marine roofs arc- strcjiigly 
suggestive- of pau.ses in dc-pression followc-d b\- a jerky subsidence 
which Ic-t in the* adjacc-nt .sea ( com])arc- the- buried forest bc-d and 
its marine roof in the Jlumlic-r and othc-r I'higlish estuaries in 
rc-i c-iit time). 

[ At apitroximately the same pc-riod co.irse dc-trital beds were 
; laid down in many other an-as in wc-stern I-niropc-, hut they no¬ 
where ajipear to have been of the- same coar.sc-iu-ss and thickne-ss 
as iho.si- of Lanea.shirc, with the- pos.siblt- cxu-jdion of ihe .Silesian 
bc-ds (of rathc-r uncert.iin horizon). I’he source of the grit sedi- 
mc‘Mt of the Millstone- Grit is not clear, as is also Ihe exact mode* 
c*f transicort, but it seems jirobable that a northerly or north¬ 
westerly source* furnishc-d the bulk of the sediment, and it is 
signifu.ciit that the whole c*f the fossiliferous bands in the Mill¬ 
stone- (irit are marine (with the excc.-])tic)n of one- Carbonicitla 
b.iiid nc-ar the- summit ). Simikir grits occur in Nc-wfoundland. It 
would appe-ar (hat the Roslin Sandstone- of Scotland is of approxi- 
i matc-ly the same- age, but the fauna is distinct and coric-l.ilion is 
somewhat uncertain. The- Flcizlec re Sandstc-in of We.stphaiia is of 
the- saiiK- horizon as the* Millstone Grit, and contains the same 
gonial itc- and Lame iiibr.uu li .sunession. 

Infc-rcalatc-d Ix-twecn the ('-ras.singlon Grit and the Kinderse out 
Grit is an important st-rit-s <.>( maiinc- sh.alcs, the- Sabde-n Shalc-s, 
ccdit.iining in.my goni.ititc- zones of upper ]•'. { fumun phuCi ras), 
II {Ilonuiciras) and Rj (Rct'n uloccriis) age-. .\ similar shale 
■'(■ric-s is [crc’-M-nt in Irc-I.ind (!'o\■nc•'^ island), Belgium (, C'hokier), 
.end is partly rc'iireseiv.ed in \\'c-st pliaiia, but in the Litter arc*;i there 
is a .-light suggestion ot a s(-diinent;il ion ferc-ak, as sc.-vera! of the 
" 11 " goniatitc- zoiu-s hax'c not xi.-t l.ieen recorded. This sedimenta- 


Smic-eiling the iicriod reini-.si-nlcd by the higlii-st bc-ds ol the bre-ak was niru'n more sc-vt-re in southern Walc-s. whe-re the 


N'lscan divi-don considerable- plivsiogiaiphic changes occurred in 
wc-stern l-’uropc-. lor some little time the greater part of the 
south-west of Engkiiul had bec-n aliove water, and it is probable 
that slight c-mergence look place at this period both in Belgium 
and \\ estph.'llia. Indeed, the onl\’ art*.i in which an ap[)arenlly 
complete succession of life fonns has h(‘c*n worked out is in tlu- 
Craveri area of \’orkshire and Lancashire. 


c,uTic-st U|)per Uarlioniterous goniatites so far recorded arc- of 
H " age. and indeed the earlic-st goniatite is not uncomm(.inly the 
basal goniatite of Ri {Retienloccras inconsttnis'). At Haverford- 
wc-st ihe break extends up to R^ where R. bilhigiie is the first 
zonal goniatite present ahoA’e the break. 

In Silesia the jx-riod is repre.sentc-d by the flultschincr Schich- 
(en and Ostrauer vSehichten of the Sudetische .Stufe. 


A low and narrow ridge apjiears to have separated this The Lancastrian period in western Europe thus witnesses a 
basin from the Northumbrian and Scottish basins, where alone great expansion in area of the goniatitc fauna, and also of coarse 
the Lower Carbonife-rous brachiopod fauna continued to exist, dctrital sediments. But the period has not yet been definitely rec- 
In the (.'raven basin or gulf a long series of goniatite forms sue- ognized either in eastern Europe or America, except in the highest 
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or Caatrioceros beds, which appear to have been very widespread. 

The major life zones represented are; — 

G. Gastrioccras. 

R2. Rciiculoccras rcticuhitnm muf^. a, ft a y, 

Ri. Retieidoceras iiuonstans and R. reticiihitum (tyi)e form). 

H. Ilotnoeeras (//. beyrichianiim, ett ). 

E. Euynorphoccras and Cravcnaccras (early Homoccras). 

By reason of the marked change in the Roinatite fauna, and the 
expansion which took place in the detrital ileposits at the begin- 
ninj^ of the Lancastrian ju-riocl, it has been suftcested that the 
base of the Lancastrian division should be regarded as markin^^ 
the inception of the Uiiper ('arboniferous, as understood in 
Europe. It should, however, be pointed out that the chanpe in 
(he flora ob.servTcl in .Scodaiul occurs somewhat higher, namely, 
at or about the junction of Iht* E and H j:onialile zone's. On the 
other hand, the Variscan mountain building commenced before 
the (lose' of the Vist'an period, as here understood. 

In Scotland the period commences with the- Edge Coal series 
(peihaies the equic’alent of the Grassing!<jn (drits), succeeded by 
(he l'])i)t'r Limestone Group (probably the ee'iuivale'iil of the Sab- 
d('n Shales) and (he Scottish Millstone Grit (perhaps the' e'e)uiv- 
ale'iil of the ^iabden Shales and Kinderstout Grits) It is 

curious to note that the whole of (he dominant and rapidly evolv¬ 
ing goniatile gt'nera are' abse'nt freun the' Siotli.sh and North¬ 
umbrian basins, the goniatite's present in Scotland belonging to 
two closely allied genera, DiuiorpiKH cras and AnthriK oceras, of 
feeble ornamentation and sluggish evolution. It is this f.'ict which 
rendi'rs correlation of the Scottish bt'ds difficult. 

Jn eastern North Amerita the break between the Missi.ssipjiian 
and I’ennsylvanian is so jirofound that it se'etiis jarobable' that the 
lowe'r part of the l.aiicastrian is missing. Colour is given to (his 
sui)iK)sition by the apiiarc'ut absence of the lowt'r and middh' 
Lancastrian goniatites from the ari'a. .According to Sdiiuhert, in 
the earliest I’ennsylvanian “lh(' scaway.s were small and restricted 
to Tc'xas, Oklahoma and Arkansas, and long bc'fore the submer¬ 
gence' became general, three freshwater deltas were' forming, one 
centring about Pottsvilli’, Pa., another about the Kanawha river. 
West \irginia, and the third in the area of the Cahaba valley of 
Alabama. Finally these areas ttlso came under (he influence of 
the sjirc'ading seas at or before the c lose of Pottscnilian lime. I'hc' 
submergence was most e.xtreme in late middle I’c'unsylvanian 
time, when about of North America was again under (he 

sea.” 

Freshwater molluscs first became estalilished in Flngland 
towards the close of (he jieriod, whc'ii forms of CiirhoyiP i)lii oc¬ 
curred abundantly at sexeral horizons in zone G. I'he same is 
true of Westphalia and the Franco-Belgian basin. 

Westphalian (Middle and l^^per ('oal Measures).—Suc¬ 
ceeding (he coarse detrital beds of the Millstone (irit and Lower 
(Aial Measures is a thick succession of fine-grained sandstones, 
clays, shales and coal-seams, forming the major coal-tields of 
western Europe. j\\ or about the same period occur the' Penn¬ 
sylvanian Coal Measures of eastc-rn North .America, but in eastern 
Europe (Donetz Basin) the deposits are ]>reclominantly marine' 
(Moscovian) with a FusiiJhia fauna. 

Jn Britain occur the well-known adjoining coal-fields of A'ork- 
.shire, Nottinghamshire, Derbyshire, I.ancashire and Staffordshire 
containing amongst other seams the celebratecl Barnsley and Silk- 
stone coals. Of this age also are the coal-fields of south Wales, and 
there are minor coal-fields in Scotland, Northumlx'rland (and 
Durham) and Somerset. In most of these there are occasional thin 
marine intercalations, which often form the roof of a thin coal- 
seam. The major seams, however, have no marine roof, indicat¬ 
ing that they were deposited during a ])eriod of tran(]uil subsi¬ 
dence, and not during a pau.se in sub.sidence. In this connection 
one may observe that the enormously thick measures of Silesia 
contain correspondingly thick coal-seams. In Britain the produc¬ 
tive measures are succeeded by the Upper Goal Measures of 
Staffordshire and southern Wales, which consist mainly of red 
marls and sandstones and are the highest Carboniferous beds in 
the British Isles. 


The Westphalian beds have been divided by means of the flora 
into three broad zones, the lowest characterized by \europteris 
gfgn;//'c’c7 and N. Sehlehaiii, the middle by species of Lonchopteris, 
and the highest by Ncuroptcris rarinervis and SpJu'nophyllum 
ettiiiryiiiatum. A more detailed division by means of ih<' non- 
marine mollusca has recently been propoundi'd by Davies and 
Trueman and is as under;— 

(5) Anthraeomya tenuis. 

(4) Anthrueomya pliillipst. 

(3) Anthraeomya pulehra. 

(2) Carbonieola siniUis. 

(i) Anthraeomya tnodiolaris. 

The coal-fields of the Ruhr in Westvihalia (Gaskohlt' and Gas- 
tlammkohle groups) corresiioncl with (his di\isic)n, as do also the 
Saarbriicker beds of the Saar, and the Sattelgriippi' and Aluldc'n- 
gruppe of Silesia. Further east occurs th(' mixed marine ami 
coal bearing series in the Donetz Basin of Russia with a fauna 
including Spirijer mosijuensis. 

Stephanian.—The highest Carbonifc'roiis beds of wc'stern 
Europe are those of the isolated basins in the centre' and south 
of France, with a Peeopteris flora and abundant Insect remains. 
It is possible that the highc'st beds of northern Staltordshiie and 
southern Wales may reprc'sent (his period, Init ilii'ie is :it pre^'cnt 
no dc'fmitc' means of correlation, A|)proxiiiiale!>' e(|ui\alent arc 
(he Ottweih'r bc'ds of Sih'sia and the marine' limestones ol the 
Urals containing Sehivayfrina. A Stephanian tlora is louad also 
in Spain and Italy, and there is a mixed I.a;di;in fauna and Ste¬ 
phanian flora in the ('arnic Alps, 'The' Ur.alian sea wa^ i)n',sent it\ 
Asia Minor, Pc'isia, India and China. In North Amerii m the' jx'riod 
is represented by the* upper productive' coal measure's of the 
Monongahel.i series and the Cisco formation ol Tc'xas. 

'File extensive “I’ermo-Carboniferous” glticiafioti of the South- 
c'rn Hemisidic're, and (he succeeding Glossopleris tlora ol Gond- 
w.inal.ind, arc' now classc'd by the' American geologists it) Iht; 
Pc'rniian systc'm. 

Europe gc'uerally during the' C.'irbonifc'rous ])eriod was dic'ided 
into tin c'tistc'rn tincl wc'stern tirea of dc'position by a land mass 
sireldiing from Scandin;i\'i;i to southwest Russia, 'To the etisi tind 
west cd' this land nitiss the conditions W'crc' very distiml To the 
ea.sl a shallow brtichiopod sea C'xislc'd over Ihc' greater part ot what 
Is now Russiti, with isltinds in thi' Urals, and this sea per^i^ted dur¬ 
ing th('gretiter part of ('arbonifc'rous time, with somewhat dic'er- 
gent conditions in the Donetz Btisin. During the' whole range of 
Ihc' pc'riod thc'rc' were in this area few' strong tectonic nio\-emenls 
In western Europe', on (he other htind, during llie C.irbotnferous 
period there began thc' grc'tit mounltrin-building mox'enienis called 
Variscan or Ib-rcvnitin. Thi'se movements, whic li commemed in 
the Lower (’arboniferous, were continued in Lam astrian .and \\e,\t- 
jehalian time' W'ith an eneTgi'tic jiressure tow'ards the north .As a. 
re'sull, Mieldle Europe became' a stable unitc'd land mass with great 
folds at the* borders of the' old I'lanco-rodolian ridge d'his file' 
I’alae'ozoie, augmented I'r.inco-I’odolian massif is le'nned liv Biib- 
noff the' Middle Europe-an Ridge. X’olc.inic activity re.ohed a 
conside'rable' intensity; Scotl;md especially w;is the s( ene ed great 
eruptions, rem.irkably well jiri'Si'twe'd. In Dc'rbvshire sulim.irme 
lava flows, now termed “toadstones,” occ urrc'd, and in the- .ire.i ot 
the l.ite-r X'ariscan mountains f Brit (any, (’e'ntral plate.tu, \'osg('s, 
Schwairzwald, Bohemitin Massif) occurred great grano-dioril ic 
intrusions. 

Thickness of Carboniferous Rocks.— d he go,it \ari(iy ol 

conditions under which the se.'dime'nts ;md linu'sloties were formed 
n.itur.illy j)roduced corresjjonding inc'cjualilies in the thukiie^s In 
thc Eurasian land area the gre-atest thickness of Carbomierous 
rocks is in the west; in North Ame-rica it is in the ea'-f In Britain 
(he ('arboniferous limestone seric's is a,000-3,500ft thicl;; it) (he 
Ur.'ils over 4,500ft.; the C'ulm in Alortiviti is credited with the 
enormous thickness of ovc'r 42.000ft. d’he Uppc'r ('arboniferous in 
Lancashire is from 12,000 to 13,000ft.; el.sewhcrc' in Ifritain it is 
thinner. In western Germany this portion attains a thicknc'ss of 
TO, 000ft. In Pennsylvania the .sandstone and shale, at its maximum, 
reaches 4,400ft., but even within the limits of thc' State this forma- 
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tion hris thinned out to n(j more ihan ^oolt in places. In Colorado 
the Lower Carboniferous is only 400-soofi. thick; while the lime¬ 
stones of the Mis.sissijjfji basin amount to 1,500ft. and in Virginia 
to 2,000ft. 

LIFE OF THE CARBONIFEROUS PERIOD 

Fauna of the Marine Strata. -Numerically, the most im¬ 
portant ifih:d)itan(s of I lie clear ( arbonilerous .sea.s were; the 
iririoids, corals. I'oraminitera and braehiopods Each of these 
groui)-, confributerl at one place or another towards the upbuilding 
of great masse.^ of limestone. I cjr the first time in the earths 
history we find 1 oraminitera taking a prominent part in the marine 
faunas; the genus i'lisulinu was afiundant in what is now Russia, 
China, Japan, North America; Valviiliiia had a wide range, as 
also had Endothyni and Arc hardisc.u>>; Snccamtnma is a form well 
known in Ifrituin and Belgium, and many others have been de¬ 
scribed; som(‘ Carboniferous genera are still extant. Corals llour- 
ished in the clearer waler.s and have been used in Britain and 
Belgium as zonal forms. Crinoids were specially abundant in 
Scotland and the United State.s. Ifrachiopods reached their acme, 
the mo.st important genus being Productus, now divided into 
several subgenera Whilst many brae liioiiod .s{)ecie.s were long- 
lived, several forms htive proced uselul ;is zonal indices, and as a 
su|)plement to coral evidence of relative time. Amongst the ceph- 
alopods, the gonial ites became" abumlant for the lust time towcird 
the close of the Lower C.irbonifc'rou.s (ViscanR and swarmed in 
many of the marine liands of the Upper Carbonilcrou.s (Lan¬ 
castrian), d’hc^y are rej ire,sented by several c lo.sely allied genera 
which exhibit distinct evolutionary trends, and furnish very deli¬ 
cate zonal indices. 

'J'rilobiles wc're infrecjuent in the Lower Carboniferou.s, and 
practically extinct in the Upj)er Carboniferou.'^. Li.sh. whilst no 
doubt numcTous, and represc-nled mainly by ,shark.s, are not com¬ 
mon ;is tossils, and their reniain.s are usually in localized deposits, 
as the Red Beds of VVensleydale. 

Flora and Fauna of the Continental Facies. —The strata 
deposited during this petjod are the {‘arlie.st in which the remains 
of plants lake- a [irominent pkue. 'I'he true fc'rns, including In^e 
ferns with a hc'ighl of upwards of boft , were as.socialed with many 
plants possessing a lern-like habit and others whose affinities have 
not yt;l heeii determined Our modern diminutive “horse-tails’' 
were represeiitc'd in the Carboniferous period by gigantic' cala- 
mitc's, often vvilli a diameter of i to 2ft . ami a height of 50 to 
cjoft. d'fie CarbonifcTous foreruntiers of the tiny club-moss were 
then great trees with die hotomou.sly branc hing stems and crowded 
linear leaves, such a.s l.cpiihuloidroii and Si^illorio, with trunks 
.sometimes 5fl. in diameter and looft high. 

'The animals ineserved inciucle fresluvater mollusca such as 
Anfliniioniyd, Xaiadi/rs and i\it /xniitold, crustacetms and fishes. 
Many insects, etc , ha\t' been obtained trcini the toal-fields of 
Saarbriiik and Comment ry. cockroaches fieing e.sjx’c i.illy abun- 
ikuil. La nil-.snails li.ive been found in tree trunks in \o\a .Scotia, 
and from the ujipermost coal measures of Woiacstershire. In the 
later C'arbonilerous rocks the earliest amphibians make their 
a[j|)earanc,e, they were idl slegoceplialians (labyrinthodontst with 
long bodies, liony plates on the bead, and undevelo^>C‘d limbs 

Economic Products.— -Uoremost among the useful products 
of the Cailioniferous rocks is ccial {(i.v.) itself ; most of the petro¬ 
leum of tlie Appal.cclnan ami mid-continent fields, U.S .A—about 
one-c|uarter of (he coimftr's tot.il; but associated with the* c.ual- 
.scMins in lireat ftritnin, .North America a/id cl.^'Cwhere, arc \'cr>- 
important beds of ironstone, lire-eJay, tcrm-colla day .ind occa¬ 
sionally oil sfiale am] alum shale. 

In the Carboniferous Limestone series, the jiurer kinds of lime¬ 
stone" are used tor the m.uiulacture of lime, bleaching powder and 
similar produc ts, also as a Ilux in the melting of iron; some of the 
less pure varieties are ijseci in making cement. Some of the harder 
and more crystalline limestones are beautiful marbles. 

The .sandstones are usc"d for building, and for millstones and 
grindstones. Crushed and screened they are often u.sed as an 
aggregate for concrete. In veins in the limestone occur lead and 
other metallic ore.s, now but little worked in Biitain. 


liiBuoCKAeiiY.— For a good general account of the Carboniferous 
^ystem, ifc A. (ieikie, Text Book of Geology, vol. ii. {4th ed., 19OJ) ; 
and tor the Americ an development .sc r Piis.son and .Schuchert, Text 
Bonk of Gfol/if^y fjnd ctI., jc)j.j). Sec aUo Rccint Additions to 
Gf’olo^ical Literature, (ic-cjlogital Sofiel> of Lonc.lon, pub. ann. .‘^ince 
1894. Fur a good account of tlie Kritidi roal-fields, see Coni in 
Great Britain (3nd ed., 1927) by j. W. Gibson, and the bibliography 

to (.'CMC. 

CARBON MONOXIDE POISONING rcsTilis from 

breathing atmosphere.s containing the ga.s. (.'arbon monoxide is 
produced by Injrning carbon-containing fuels in a deficiency of air 
or oxygen. Common producers are room heaters, gas ranges, 
automobile exhausts, mine, explosions, blasting, iron and steel 
furnaces and burning electric installation. Since the gas is colour¬ 
less, tasteless and odourless (in the concentration usually en¬ 
countered), its detection is diflicult. Mice and birds are more 
quic kly affected by it than man. The ac lival.ed iodine pentoxicli- 
indicator, however, detects the presence of dangerous amounU in 
less than one minute. The gas exerts its extremely dangerous ac¬ 
tion on the body by displacing ox>'gen from its combination with 
haemoglobin, destroying the body li.ssue. Fn"(|uc'nt symptoms arc 
h("adache. weakness, nausea, fainting, paralysis of the nervous ,s} s- 
lem and slowing of pulse and respiration Treatment is by re¬ 
moval to frc’sh air, apjilieation of artificial respiration, administra¬ 
tion of pure oxygen, or a mixture of of carbon dioxide in 
oxygen for 20 min. or more; stimulation of circulation, complete 
relaxation; symptomatic treatment for aftcr-efiec Is. 

CARBON PAPER, a (issue of varying weight coated with 
a colour, generally carbon, and some wax>' medium. It is usually 
coated on one side but may be coated on both sicle.s for .s[)e(i;il 
purjjo.ses. For tyiiewriting duplicaticm W'hich is its chief u.sage it 
is of eour.se coaled on one .side only. The [laper upon which the" 
coating is applied vtiries in weight from 4 to jo lb. per ream of 4S0 
sheets 20 by ^oin. and is made from filu'es such a.s rag, cbc'mical 
wood, manilu and jute. As it must lie strong and dur.ible it must 
not contain any ground wood pulp. The coloured waxy material 
which transmits tlie duplication is soft so that at least five copies 
can be made. It is also so strongly coloured and of such durability 
that a sheet will make at least 12 first carbons that are clear and 
legible. This coating is com[)osed of waxes .such as Japan, paraffin 
(kero.seiie) and canuuh.a, and such oils as oleine and rosin thor¬ 
oughly amalgamated with a colour which in the case of bl.ick 
paper is always carbon or gas lalack. 

In coloured papers the colour consists of an aniline dye base 
combined with fatty acids as stearic and oleic or a fat soluble dye 
dis.solved in the olcdne or rosin oil present in the mixture. The 
actual manuftielure of carbon paper resolves itself into twaj jiro- 
ces.ses, viz., the- preparation of the coating material and its appli¬ 
cation to (he paper. The waxc'S and oils are melted in a slearn- 
j.n keted kettle at a (emjierature of apiiroxirnately 300’ F and tht" 
colour stirred in Afterwards the hoi mixture is passed through 
a steel plate grinding mill and is then ready for the coating ma¬ 
chine This machine, of weh-typi" construction takes the pajjer 
in roll lorm, pa.s"';ng it over the coating roller which revolves in 
a .'>tearn-lic"alc"cl ink foundation containing the hot coating mixture 
and Ihi-n o\er a .s[iiral wire wiper which lontroU the thickness of 
the" coating From this wiper it, p.issc-s over water-cooled rollers 
which dull and harden tlie co.uing, and suliseciuent.ly it is rolled 
upon itseli at the end of the machine. The roll is then cut into 
shc'c'fs in size.^ according to its usage. (N U ) 

CARBONURIA, the presence of carbon in the urine. 7'his 
is normally jire.seni as an end product of metalK)li.sm. It is found 
mainly in the torm of carbon dioxide but small (juantities of the 
element are also present. Anything caasing an increase of metah- 
oli.sm will increa.se the quantity of carbon. .After illuminating 
gas poisoning it is found in the form of carbon monoxide. 

CARBONYLS, METALLIC, are compound.s of the metals 
with carbon monoxide. Of these the most important i.s 
carbonyl, Ni(C0)4, used in the manufacture of pure nickel. This 
substance is readily produced by passing carbon monoxide over 
finely divided nickel at 30-50° C. and is condensed in a freezing 
mixture of ice and salt to a colourless liquid, boiling at 43-3° C, 
and solidifying in acicular crystals at —25" C (L. Mond, 1890). 
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Prior to 1890 it had been ohserx'ed in Mond’s laboratory that, 
when ex]')osed to an atmosphere contaminated with producer pas, 
nickel-plated taps and fittings became tarnished. This tarnish 
was ultimately traced to the action on the metal of the carbon 
monoxide contained in the producer pas. This ohsereation led to 
systematic experiments on the interaction of carbon monoxide and 
nickel under varyinp conditions and thence to the discovery of 
nickel carbonyl, a volatile liquid havinp totally unsuspected prop¬ 
erties and refiresentinp a new class of metallic derivatives. Mond 
and his co-workers then extended their rc.searches to the allies of 
niikel and thus discoveri'd the carbonyls of cobalt, iron, molyb¬ 
denum and ruthenium. When jiassed throuph a hot tube at 
iSo-200'’ (', this carhonvl i.s dissociated with dt'position of nickel 
as a brilliant mirror. Hmice the use of the carbonyl in the extrac¬ 
tion and jiurifuation of nickel, since the as.sociated metals do not 
so readily furnish volatile carbonyls. 

I’lider the conditions employed in the preparation of nickel 
(arbonvl, cobalt }-iclds no analogous compound; but above 150" C 
and under a pressure of .^0-40 atmospheres, this metal unites with 
carbon monoxide to form rolxilt letracarltonyl {Uot C'()) 1} 2. ;in 
oranpe cr>’stalline substame with the doubled rnolei iilar fmnuil.i. 
whiih slow!}' dissociates at 60’('into cob.alt tricarhonyl, (’o((‘()):r, 
thus obtained it consists of sp.arinpl)- si)lu!>le black crystals of un¬ 
known molecular wanpht. lixni fx'UttK arboiivl, Fe( ('()>, a jiale 
Ncllow viscid liquid, is produced !>> wairminp linely divided iron 
at loo-i.-’o” (' in ;i slow current of carbon monoxidt'. it distils, 
nndecoinposecl, at ioj.8 U, and solidilu's to a mass ol ycdlow 
needles below —21" C. At j .So'^ C it is comple|c-l>- dissctcialed. 
When eX[)c'Sc‘d to sunlight below 60■' C, the- juMitacarboin'l bc-ionu‘S 
ir.insformed into orange-red hc'Xagoiial platc-s of iron c-nneacar- 
bonyl Fe.'t ('()).,, which arc- almost insoluble in ether, benzene or 
light jM-l n»leum. W'heii t lu-sc- c rN’stals arc- heated to bc-lwec-n 50' 
and ho” (' in the- [iresence of ethc-r, ligroin or toluene, the- licjuid be- 
( omes green and deposits grc-c-n j^rismatic- cr\st.i!.s of iron letra- 
laiboriyl jFe(C’()}i|. This compound, the analogue of nic kc-l car¬ 
bon}’!, is stable- under atniosjiheric conditions but at iqo-iso^’ C 
it di.ssociates into iron and carbon monoxide. Ruflifnium rdihotiyl, 
KiitrC));., an orange-yellow deposit, is formed b\ jiassing car¬ 
bon monoxide over ruthc-nium black. Mi>l\'b(icniitn Ciirlxinyl, 
Mot is cilitained in highly refracting while- crystal.s by the- 

interaction of linel}- divided molc bdc-num and carbon riiorucxidc' at 
200 ' (.' and unclc-r 200-250 atmos|)liercs. Thc-se cr\ stals sublime 
at 50-40” C in an attrio.sphere of h\cirogen and carbon monoxide-. 

C hromium is stated to \ield a volatile carbonyl whe-n carbon mon¬ 
oxide is alisorlied b}' magnesium [iheti}! bromide in jirc-seiuc of 
chromic chloride (.\. job and 2\. Uassal, lO-T; «'e<- (Ikicnard 
Rkac.k.ni s ). 

In addition to the foregoing compounds, where the metal is 
e ntire]}’ associated with carbon monoxide, there are many com|)lc-x 
metallic salts cc.iniaining the carboii}! grcuip, such as the- carbonyl 
di-ri\'a(i\’e of cuprous cliloncie, C u-.-Ch-.UC), jMA b produced whe-n 
the cu[)rous salt is c-inplc)}ed in gas analvsis. I’lalinous chloride 
lurnishes carbon}! cJeii\’ali\'cs, c.y , Pl('f.,('(), which dc-ccimjioses 
at 300” (■ into jclal ilium and phosgene- I’l('h-(’<) — IM f-('<)(’l;.. 
I’alladium forms a similar compound, Pelt'l-C’C). The crude ferro- 
evanidcs from coal gas contain .salts cjf carl)on\lfc-rroc\’anic acid. 
ll.-iLFetCOjlCN 1;,]. fC. T. M.) 

CARBORUNDUM, the name given ley F'alw.ird Cl. Ache-son ! 
in America to a substance- he obtained aciidentall}’ when exjieri- ' 
iiic-nting in 18(71 with the elec trie furnace in llie fiope of prcHliuing 
artilicial diamonds. These expe-rime-nts were followc-d by ollu-rs 
^^ith an iiuandc-scc-nt furnace of which a larger form is now usc-d 
for the industrial manufacture of the product. .MlhciUgli it had 
previously been discov ered by a few other expc-rimentc-rs. Ac heson 
generally receiws credit for the- discover}’ of carborundum, and 
gave- it its name because be believed it to be a compound of c arbon 
and corundum, a natural]}’ occurring crvstallinc form of alumina 
((J.V.). It was subsec4uently found to lie silicon carbide (q.v.). 
and is now manufactured on a large scale for use* as an abrasive- 
in the metallurgy of ireen and steel. It has various other trade¬ 
names, crystolon, carbolon. carhonite. samite, etc., and is some¬ 
times Used with diamond dust, for cutting diamonds. 


The name carborundum is protected bv trade-mark registration 
in Canada. Australia, New Zealand and the Dniieci States, and 
similar protection has lieen applied for in the Union of South 
Africa. 

CARBOY, a large glolml ar glass v'essel or bottle, encased in 
w'icker or iron-work for protection, used chietly for holding vitriol, 
nitric acid and other corrosive licjiiids. (l-’roni the- IV-rs. qordhnh, 
a dagon.) 

CARBUNCLE, in mineralogy, a garnet (t/.v ) cut with a 
convex surface. In mc-dicine, the name given to an acute local 
inflammation of the dcc-jier layers of the skin, followc-cl by 
sloughing. It i.s accompanied b\ gn-at local tension and con¬ 
stitutional di.slurfinnce. and jiain is olten acute A hard, flattened 
swelling of a deep red colour occurs on the- Itack. face or extrem- 
itic-s. 'I’his gradually extends until it ma}' become- as large as a 
dinner jilalc-. Towards the centre- of the- mass numerous small 
openings form on the surface-, from which blood and mailer 
escape, and through which a veliow- slough or “ccirc'' of ic-athc-rv 
consistc-nce can he seen. Carbuncle is apt to occur in larsons 
whose health is deprt-.ssed by nu-ntal worries, or chrome cIi^mmsc; 
of the- kidneys or blood vessels, or diabetes. T)ie bc-^l treatmenl 
is surgical. 

CARBURETTOR, a deviic- to form an c-xplosicc mixliirc- 
of air and a hvdrocarbon li(|uid fuel of a volatile nature such as 
]>etrol or gasoline. 'Fhc- function of a carburelioi m,iv be divuled 
into Ihrc-c- stc-ps: to discharge into the an si ream the dc-siic-cl 
.iniccunt c»f fuel; to alomi/,c- the- fuel; and to niak'- a homocc-ncons 
air tnc-l iiiivlure. (.Sec Mo'ioh Cak.i (‘arburc-lIoi’". hac c to lie 
mulliplic-cl in large pow’c-r c-ngine oulbts lor at-ro|ilaiies. lorn lieing 
c-mplovc-cl for a i2-cylindc-r engine-, and ihev recjuire an altiliide 
lontrol to (c)m[)eii.sale for the rarc-r almospliere at liii.di allitudes. 
(.'arburetion i.s ;t procc-Ss also reciuired m tlu- mannlac lure ol air 
gas and carburc'tted water g.is (.sec W aii k (ivsi. 
CARCAGENTE or CARCAJENTE, a low!) ol e.i''l('in 

S]t.'iin, in the- province of Valencia, nc-ar the rielii bank of the 
river jii'ar, at the- junction ol the X’.iIcnM.a-Muic la and ('ana 
gc’iile I )eriia-.'\Iic ante railw.ivs. Po|i, (inqo) ipoi; (nmii 17,- 
S.p'i. (’arc tigM-nte is a pict urc’.sc|tie old town with Roman lemaiii^, 
.suiroundecl by the dense olive, carob, palm, mulberi}’ and orangi- 
gioves of some of Ibe most pnidmiive land, thank" lo irngalioii, 
of (he X’.deiic ian plain. Its nianv cupolas conlra-t wilh (he clnni- 
ne}S ol modern silk mills ami linen faclories Orange e’"i’n((''' 
and soap are made and rice ciiil i\al ion is impor(;mt localls cts- ing 
lo the warm, moist climate- of the low’-l}’ing jucar valles 

CARCAR, a municiptdit}- (With administ rati\e centre and 
10 barrios or districts) of the prov’iricc and isl.md ol (Vbii, 
I’hihppine Islands, on tlic- C'anar river near its mouth at the head 
of Calcar bay. 23 mi. S.W. cd (..'ebii, the iirovnuial capital. I'oii. 

< •q.qc (a loss of 1,084 from i()JS), of wlmm 17.21^0 ucre 

males, and 11 were whiles, l-’otinded in 1 (J24 the mimiupalit \ lies 
in a tirntor} which, while rugged, produLC-s boll) m.n/.e tcoini 
and sLig.ir in c oiisiclcrablc- amouiils. \Vilh its railwav coimeuioii 
Jc-ading to Cebu and b}’ branc h to oilier iminic ipalit les. .md lie in:; 
accessible to coasting vessels, Carcar is a trade centre o) con- 
sicK-rable importanc e-. Vc-rnac ular is Cebuaim. ( )1 tluisc fjum t lie 
agc‘s ol h tc) ic), inclusive, 27.2'b tiUendc-d school, and oi I lios<- 
10 years old and ovc-r 40.O.,' wc-rc- lilc-ratc-. ( C. S. L • 

CARCASS, tVie dead body of an anim:d; .a butcher' term 
for the bod}’ of an animal witlmul the head, extremitie- and oli.d. 
Also an iron case tilled with c onibu',! ibles and tired irnm a 
howit/er to set tire- to buildings, shij):-., etc., lln- tlnnes is umg 
ihrougb holes piercc-d in the sides. 

CARCASSONNE, a city of southw'c'stern Irame cajin.d cd 
the de[)ar(mc;nt of Aude-, 57 mi. S.F. of Toulouse, on the raduav 
to Narbonne. I’op. ficgdi) 30,07(1. Carcassonne- lies near the 
eastward bend of the river Aude, which divides it mlo twn de-tiiut 
low’Ds. tljc- Ville Basse and the ancient Cite-, connected li} two 
bridges, erne modern, the* other 13th century with a chape 1 of 15th 
century dale ;)t one end. The- old town occupie- the siU' of 
Carr (ISO, city of Gallia Xarlionensis, with jirc'-Roman origins, on 
an isolated hillock on the right bank of the river. In its largc-r 
relations the position of this historic fortress i.s inlc ic "! ing It ]ic-s 
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in the K‘'M» l>o1w(‘rn tho MontaKnc* Noire on the north and the i and about a quarter broad. The Ceylon cardamom attains a length 
outliers of the Pyrenees (Mouthuumet t on the .^outh. This north- j of an in(h and a half and is about a third of an inch broad, with 
ward avenue leads from the Mediterranean coasts round the cen- j a brownish pericarf) and a distinct arcmiatic odour. The fruits of 
tral plateau to Afiuitaine and northern [ raiue; and from its loca- ; various sj)eLies of Amomnm pass in commerce as cardamoms, 
tion in the trari'-ition zone Carta^^onne had great human signiti- A. Canlcmomum, a native of Siam and Javai. 
cance. On the disintegration of the Roman empire, it fell into CARDAN (Ifal. (!arda.\o), GIROLAMO (Geronymo or 
the hands of the TiJgoth-, who, in spite of the attacks of the Hierom.mo) ('i50i-i5 7f)), Italian mathematician, physician and 
hranks, esiiciially in retained pcjsscssion till 7:4, \\hen they astrologer, born at Pavia, was the illegitimate son of Facio Car- 
were expelled by the Arabs, destined in turn to yield belore long dano ( i,t4.t-i524), a learned jurist ol Milan, lie was edueatetl 

to I’ippin tlie Short, h rom about .Sip to J0.S2 (‘an assoniie fornead at Pavia and at Padua, where he graduated in medicine. He was, 

a seiiarate ((Uin! liip, and later, till 1 247. a viscountship. d'owarib however, ex('lu<led from the college of physit iaiis at Milan on 
the end of the 1 ilh (enlury the vis(()Lint.s of (‘aia assoime a.Nsiimed atiount of his illegitimate birth. In r,s-;4 he lieiame a jiublii; lec- 
t he style ol viscounts of lleziers, a town whi( h they had <lon\i- lurer in getimetry, on the foundation of one 'rhotnas Plat, at 
nated siiui* the fall ot the I'arolingian empire. 'I’he viscounty of Milan, and also (1535) phy.suian to the Augustine I'riars, whose 
( an assonru', together with that of Ib'/aers, was (otiluM at ed to pridp he cureil. A cure of the child of the Milanese senator 

the crown in 1247, as a result of the part [dayi'd by the visumiit Sfcjiidrato led to his admission into the medical body, ot which 

Raymon<l J<oger against Simon <le Monttort in the Albigcnsian he actually became rector in 1541. In 1530 he imblished his 
c ru.->:ide, during whic h t he ( i t >' w ;i s 1 aken (1 20p) by the* ( riisaders Practicn arilhnictitar ip iicralis , and he* c or res] conded wit h Niccolo 
(see Ai.iuc.i.nsi.s ). A revolt of the city against the royal author- 'I'artaglia. wlio had di.-,covered a solution of cubic eejuations. In 
ity was severely punished in by the expulsion of its jerme i- 154^ the I'niversity of Pavia, driven by war to teach at Milan, 

pal inhabitants, who were, however, iiermitted to take up their oUered Cardan its chair of medicine, and he accompanied the 
(juarters on (he <»iher sale ol the river. This was the' origin of university on its return to J’avia in J 544. 

Ihc' new town, which was fortitied in 1 vl 7 - fn 135(1 the citadc-l In his comprc'hcTisive t rc-al ise on .Algebra ( Artis hkh^iuiv sii'c df 
successfully re-.i^tc•d the Plat k I’rime. During the rc-ligious wars, rryidis Ah^chrai' liber wins, Nuremberg, 1545) Cardan published 
Cart assoniie i hanged hantl.s se\iral times, anti did not retognize : ihe (ubic solution, which he- had obtained fmm Tartagba uinler 
Henry l\. till i vpS Its importance as a Irontier station ciis.ip- | picdm- of .sc-crecy. In ,1543 he had itublislied his celebralc'd 
lieared in when Roussillon was aimexc'd (o Frame, 'ihe ! treatise on tistrology. 

narrow streets arc- still inhabited. '1 )ic' ramjiait.s arc' surmountcl | works on algc-bra and astroiogy liail in'ocured for him a 

by lowers, and can be entered only by two lortilied gatc-s, to j I'diropc'an renctvvii, and llatlc-ring ollc'rs from Pope Paul 111. and 
tile c-asl and west. Ivxtavalitins liave demonstrated llial llu- castle ihe king of Dc-nmark, which he dec lined. In i ssi his reputation 
oct uities the site ol the (lalhi-Roman t astellum. Ihe tonneiat ions j was crovvru'd by the publication of his great vvtuk, De SnbtihUit c 
ol Ihc* lowc'r.s of tlie inner rampart arc' mostly Roman or Aisi- Kerwn, which emboclic'd l)oth the sounch'st phvsical learning of 
golhic. 'llie I'c'st, including the castle, sec'in to bc'long to the 11th [,is time and it.s mo.st advancecl spirit of spi'cula'ion. It contains 
or iJtli centurv, while tin' oLiti'r circuit is rnainlv the* vveerk ol indications for a mc-thod of teaching tlie blind to read and write 
Louis IX (1.’(10-70), The old cathedral of St. Na/aire dates py sc'irsc’ of touch, am] c’lsc'vvherc' Cardan suggests the tisc- of 
from the nth to the i.}lh centurv'. The Romaiu-sciue navc’ was signs for leaching the deaf. J)r \',irict<ilr Rcnwi (1557), is a, 
begun in lopti; ! he I |■all.se|)l and c hoir, whit h c ontaiii magailu c'lit sii]ij)lement to it. Card.m gives false c'xplanal ions of c cjinmon 
stained glass ol the I'leiiaiss.mt e pc’riod, arc* (jolliii. Poth ihc’ phenomena, lu.it glimpse's of principles imt fully undc'rstood by 
lorl itn atioiis and the church were restored lu'lwec'U 1.S50 and jum or at ceptable I o his agc' arc- of interest. Inorganic: naluie he 
i3So by \ lollet-leT>m , whose work Poeswillwald conlinueil. asserts to be animatccl no less than tiu’ organic; all creation is 

Across the Aude lie's t lu- wc'lh jilanned new town, with strec'ts d<'v<'lo[>mc'nt; al) animals were onginall.v worms; the inferior 
iiiterset I ing e.n h other at right angles. 1 In.' metsi inlerc'^ling i must be- rc'gardecl as lOiulns uaturtir tovv.irds gold, 'i'hc? 

buildings arc’ (lie calliedral (*1 St. Miilu'l, dating Irom the ppli ; variability of species is inijilied in the remark that 

ciailmv but lesioretl in inotlc'rn lime's, ami Si. \iiuenl, a church j n.iiure is seldom conlc'nt wiih a single variation from a tyiic'. 'I'he 
ol the I till centurv. witli an e\t <'plionall>’ wide nave ((>(> It.). j oviparous haltits of birds are exjilained, jirec Isely in the manner 

{ arc assonne is (he so.it o| a bi.sliop, a piefect and a coiiit^ol . nmdc'rn naturalists, by their value' tor (he* jicTpc'l uat ion of the 
as,i/c’,s am! has tribunals of (irst instance and of c cnnmerce Ihe sp,'c ic-s. Animals were not created for the' um* of man, but exist 
olil cloth mdustiy is almost c'xtinct. Ihe town is, howevei. an , lor I heir own sakes. 'I'lie. origin of life'dc'iiends upon eosmit laws, 
important wine-market, ami the' vmc’yards of the vicinity are the p c-ardan nalurallv connects with a.strologv. The i.hvsical 

chiel source ot its prosi)c'rity. which is enhanced b>' its jcttrl on the 
Caii.d dll Midi. Tanning and Ic'ather-drc'ssing, (he manuf.ic Inre ot 
ngric ultnr.il imitlc'iiu'nt s and corks, cooperage, and the jirc-parat ion 
of preserve'll fruits are the chief imiuslries. 

.Vee Iv I'',. \'i(tllel le Dcie, Lti ('i!r dr ('nrciioionir (I’.iri.s, 1S5.S); 

L. I'ftlie, IlistDirr dr ('titr<i\M'ni!r (('art as.sonne, 1SS7). 

CARDAMOMS, the' fruit of several plants of the- genera 
FActhiriii ami Atv.ornuDi. belonging to the f.miily /mgiltc'r.ic e.ie, 
the [iriiu ipal ot vvhiHi i> Elrltaria Cardamomuni, from whu h tlie 
true ollicial or M.ilahar cardamom is dc’iivc'd. 'I'lic' M.iL.b.ir i.ir- 
clamom ])lant is a laige {lereimi.il lierb with n thick lleshv root- 
stock, which sends uj) tlowc'ring s^em^ (> to i.’ft. iiigh. 'I’lu' large 
Ic'aves are .irr.mged in two rows, li.tc-e long slieaths c'nvelopitig 
the stc'in and a lancetilalc' spreading blaile i to ej.ft. long. The 
fruit is an ov .ite-t ri.mgiil.ir, t Inca’-eelled, ihree-valved c.ipsule 
faboni ,1 to pn. long, c>f clirtv vellow colour) enclosing numerous 
angular seeds, whic It fcuni the valuable j>art of the ])lant. It is a 
native' of the' mount.linous p.irls of (he Mal.ibar cottsl of India. 

A card.mioni of largc'r size growing in Ceylon, formerly rc’garded 
as a distinct spe cies, is now known to be only a variety. In com- 
mc'ice, sc'veral varic’ties arc- distinguished according to their size 
and tlavour. The most esteemed are known as “.shorts.” a n.mu’ 
given to such capsules as are from a ejuarte r to half an inch long 


j divftgfuc ies of mankind arise from the cflecis of climtcte and 
j cirt unist.inec'S. 

in 1- 2 Cartlan was summoned to Scotland (o altc'ud Arch- 
bi>lii>p ll.imilton of St. Amiic’vvs The chief iiitere.st of liis jour- 
nev lie's in his account of the cliqniles of Ihe medical faculty ;it 
I’.nis ovft the ntvv airitomit.'d leatliing of his friend W-.salius, 
ami liis lavtiurablo opinion, as an ci t Icsiasl u .dly unbiased oli- 
scrvc 1'. of llu' charaHi-r and aliility cjf laivvaid \ 1 of Idigland. 

Caid.m had luiw reached the heiglit of his ])'t)-.pt nly, but l.iler 
hi-- liirtmu' (urnc'd. lbs son, I'.invanni Pat: i-i .1. :d-.o a phvsitian, 
liail loniiacled an imprudent maru.ige widi a girl n.imed Pr.ni- 
ditiii.i Seioni, wlici pitivetl uiifailli 1 ul. 'Idle injured husband's 
rc'venge by I'oisori w.is detected, ami the e.-aejitional severity of 
1 the punishment—execution—seems to justify C'ardan in attribut¬ 
ing il to the rancour of his medical rivals (1500). The' blow all 
but crushc'd him. His rejmtation and his practice waned. Fie was 
lianished from Milan on some accu.sation unspecified, and although 
the decree was rescinded he acce]itecl a professurshii^ at Pologna 
(156.1). There he was arrested (i57o\ deprived of bis profes- 
sorshij) and removed to Rome', where hc’ spe-nt his n-maining 
years in receipt of a pension from the pope, and wrote' his com- 
i mentarie>. Dr Vila Propria, which, with Dr Libris Piopriis, is 
i our pnne ipal authority for his biography. 
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Biiii,iiK;KAi-HY.—Cardan’s most important treatises, Dc Subtilitatc 
and De Var'ntatr Kn-uin, are combined and fully analysed in vol. ii. of 
Rixncr and Silnr's Lchoi loul Lchrmriiiun^f')} heriihmtrr ]'hy.\iker am 
lindr dcs xi’i. und am Anfa)tv,f des xvii. Jaltrfuoidrrts (Sulzbach. 1820). 
His works were edited liy Sponius (Lvons, i6(),C A biography was 
prtdi\t:d by Gabriel Naude, whose unreasonable deprecation has un¬ 
duly lowered Cardan’s character with posterity. See H. Morlcy, Je- 
romc Cardan OS.sl); W. G. Waters, Jerome Cardan (1898); D, E. 
Smith, Kara Arithmctica (Boston, 190S). 

CARDBOARD. The earliest cardboard 'W’as a layer of 
papyrus, beaten by hand to the desired thickness, pressed and 
dried by the sun. In the middh' ages cardboard was made in the 
IC'ist from grasses. Playing cards so manufactured W'cre painted 
by hand. The manufact un* of machine-made cards is somewhat 
similar to })aper-making. dlie fibre is boiled, beaten, coloured, if 
desired, and then put through a machine of the paper-making 
class. Modern board machines, particularly in America, Canada, 
England, Clermany, Holland, Einland and Scandinavia, have 
grown enormously in si/.i* and capacity during the last decade. 
Australia also manufacturi's a jxirtion of (he cardboard required 
for home consumption. In 1027 there were three board-making 
machines in Australia, one mill producing 4,000 Ions per annum. 

]'inland has a large and increasing production of mechanical 
wood pulp boards and (he output totals about 35,000 tons per 
yi'ur. 'I’he e.\i)orts of wood pulp I'oard from Einland, Jan.-Sept. 
IQ27, totalled 25,712 tons. 

One of tlie chea[)esL forms of machine-matle board is made in. 
Flolland and is m.ide from straw which is boiled, beaten and 
worked up on machines somewhat similar to paper-making 
machines. In the year i()26 Holland e.xiiorled 226,510,0.14 kg. 
to the value of 20,18c),224 gld. Of these e.vports Great Britain 
took 183,21 7.f)04 kg. to the value of i0,2i r,()36 gld. and America 
purchased 10,204,(114 kg. valued at 034.544 gld. Ireland, South 
Africa, British Jiidia, The Argentine, An.'^tralia and New Zealand 
are also large buyers of Hutch-made strawboards. 

Duties on Paper. —As early as IMarch 24, iSoi, says Mr. A. 
Itykes Spicer in T//c PafKr Trade, an Act. providc'd for the im¬ 
position of duties on paper, jiasteboard, milllioard and .scaleboard 
made in Great Britain or imported. These duties were of two 
kinds, i.r., customs and excise. I'lidcr the former a duty of lod. 
per lb. was imfiosed on goods .scheduled as first-cla.ss. Pasteboard, 
millboard and scaleboard yiaid 20s. per cwt. About the beginning 
of last century the average amount charged on all paper made 
in Great Britain was from 2d. to 2UI. per lb., and £200,000 were 
obtained from this charge. No pajicr-inaker was allowed to make 
boards, nor might a board mill be opened within ^ mile of a 
jiajier mill. After considemble agitation the duty on pasteboard 
imported into Gre.af Britain was raised to i3.8s.2d. per cwt. In 
1853, 2‘,d. per lb. was imposed on imported ])astcboard. In i8(;o 
Gladstone introduced a liill, ^^hich was carried by a majority 
of nine, for the repeal of the jiapcr duty ns a. whole. On May 18, 
1S61, Gladstone moved that the paper duties be repealed and 
both the. import and excise duties cea.sed. 

Growth of Container Industry. —Since 1000 the container 
industry has developed enormously, and this has resulted in a 
grc'atly increased consumption of cardboard of various special 
kinds. Many items of food are customarily packeted. The enor¬ 
mous growth of the cigarette industry has also, particularly in 
America and Great Britain, meant the annual cemsumption of 
thousands of tons of light cardboard of fairly good special quality. 
The soap industry is another large con.sumer of cardboard for 
wrapping, and (he boot and shoe industry and the textile trades 
also fa^’()ur the use of the paper-box or a combination of wood 
and board manufactured from straw, waste-paper or wood-pulp. 

Toward the end of last century America held a commanding 
position in the manufacture of boards for making good-class 
paper-boxes, and “Americ an board” was accepted as a trade term. 
Great Britain now competes successfully for European trade. 
Api)roximately 200,000 tons of boards are manufactured in Eng¬ 
land and Scotland annually. Canada has also made great and 
rapid strides in the production of boards made from wood pulp. 

It is probalde that the industry will continue to grow. Since World \ 
War I. Idiiland has made a succes^iul bid for a share in the j 


world’s market.s, and Germany, Austria, Belgium, France and 
Italy also maintain a substantial output of cardboard for hc^me 
requirements and for export. The trade in Christmas and New 
Year greetings has also become a great and specialized industry 
in Europe and America, and cardboard enters largely into the 
manufacture of these lines. ( SVe Box-making. ) 

British Imports.—In the year 1024, imports of millboard, 
lea(herl)oard, cardboard and pasteboard into Great Britain totallc'd 
1,284,986 cw't. to the value of ii,335.(\5C); in 1025, 1,414.175 cwt. 
to the value of Xi.476,008, and in kjjo, i,670,()g5 cwt. to the 
value of ii,727.009. In K724 the British imports of strawlioard 
totalled 3,748.978 cwt. to (he value of 11,650,050; in ic)25, 3,594,- 
138 cwt. to the value of Xi,5()0,()45 and in 1026, 3.88(1.437 cwt. 
to the value of Xi.501,501. During 1024 Great Britain expurled 
156,485 cwt. of millboard, strawboard, Icatherboard and cardboard 
to the value of X256.440; in 1025, I44,i()0 cwt. valued ;u £245.2S7; 
in 1926, 154,087 cwl. valued at £274,754. During 10:0 Great 
Britain c.xported playing cards to the value of £01,847, boxes 
and cartons of pajicr and cardboard valued at £ 197,(15.); while 
in the same yexar the rc-exports of various millboard.^, leather- 
boards, and cardboarils amounlcd to 9,254 cwt., \ aluecl at £ 12.5(12. 
besides 8,360 cwt. of strawboard valued at £4. 7.18. During (he 
first nine months of 1927 the British im])('rls of millboard, 
leatherboard, c.ardboard and ixistc board .'imouiiiecl to 1,313,102 
cwt. valued at £1,302.029, and the exiiorls of millboards, etc., 
tot.dled 147.582 cwt., valued at £244,6.1(1. 

Boards made in Great Britain and in the United Slates include; 
real strawboards, leatherboards, lence-boards, shoe .'litlc'ners, 
shanks, millboards, jacejuard cards, boards made from str.aw, old 
pafXT and wood jiulp, glazed and rolled jiressing boards, ])resspahn 
boards, fibre boards, chrorno and art-coated boards, coated box 
boards, cluth-Iinc'd boards, hand-made millboards, Imarcls for 
trunk-making, Malerjnoof iianel boards, drawing-boards, llixibre, 
air-dried millboards for account books, pure rojic h;md-made 
boards for book-binders, folio boards, veneer luiards, “SX" 
hoards (for walls, ceilings, etc.), enamel board.s, container boards, 
insulated boards, walerjiroof i>ancl boards (for ships’ cabins, 
clc( trie cars, motor vans, exteriors and interiors of houses, c'tc ) 
hollow ware (from jinsssed wood pulp), ]iasfel)onrds, mount lioards. 
ticket bo.'ird.s, engine boards, micldles, railway boards (for railway 
tickets), ticket boards (ns used on jmblic vehicles, for sports, etc ), 
duplex, trijilex, etc., Bristol boards, ivor\' boards (for visiting 
cards), embossing boards, silk boards, elcliing boards, and various 
Other kinds of boards. (.See I’aim k Mam j aci n-'i , 1 

Standard Sizes. —The standard sizes for lioards range Irom 
thin strawboard.s 22in. x 32111., 80/. to 200Z., to folding box boards 
of no standard size but usually 28in. x 3<)in. Cul cards are 
qualified under nine heads n.miely: Thirds, i lin. x 3in.; extra- 
thirds, ],^in. X 3in.; small, 2,'in. x 3,011.; cart(‘-dc‘-visile, 2'.in x 
qiin.; large, 3in. x 4’iu.; postcard, 3'in. x sEn.; court, 3 jin. x 
.)jin.; double small, 3^10. x 4.]in.; cabinet (plioto), 4;in. x (ilin ; 
double large, 4lin. x 6in.; cjuad small, 4jin. x 7^11.; (|uad large, 
()in. X 9111. Boards trimmed are royal, postal, imperial, large 
imperi.'d and index. 

Cardboard Proper. —Cardboard jirojx-r or, to use the correct 
term, pasteboard, is made by combining several sheets ot iiajier 
together by (he application of [).a.-,te or oilier similar ;i(iiit si\a: by 
hand or machine. J’asteboards can bc“ made to almost any desired 
thickness by using varying substances of raw material known in 
the trade as “middles” for the body or “midale” which, when 
comitined with a covering of white paper on each side, varies in 
thickness from i,''04th to i/i()th of an inch, so far as this ci.i^s 
of board is used for general commercial purp(.)ses by tie- printing 
trade. The greater tonnage of paste or p.asted boards i.s made 
on huge machines from “middles,” and white cdvering jiajicrs in 
reeds, the thinner subst.ances, as a rule, being coinbined Irom 
three reels (one of “middles” and two of v-diite jiaiHr) jilaced 
on the pa.sting end of the machine, where either (he “inicklle” or 
the covering pajier receives a coating of jiaste Irom revolving 
rollers and is then passed over steam heated drying cylinders, 
1 finally being cut into sheets of a s))ecial or standard size which- 
1 ever may be required. 
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Method of Manufacture.—Some makers produce the com- 
plrti; l)(;ard in one oper.iLion whilst others re-wmd after calender¬ 
ing, and cut the reels into sheets later on. Either method may 
proditee a satisfac tory hoard. Ily the same process coloured paste- 
hoard can he made hy using tinted i)a[>er instead of w'hitc. The 
advant.'iges of making pasteho.trds hy hand are several. Small 
(Itiantilies of any materials (forming the 'body'’ or "middles') 
can l.»(‘ pasted u[i vcith suitable or selected papers, and in any 
■Size which is c conctmical fcjr the printer (or anyone else) to use. 
Almost any substance thicker than that which can he produced 
on a hig machine can be combined, hand pressed, dried and glazed 
hc'tween zinc sheets under varying firessure on a rolling-machine. 

Lined Boards. —Large quantities ot thick strawhoards, wood 

pulp and other thick hoards are lined up in this wav, or by a 

specially constructed machine capable of treating this kind of 

material. Lasteboarcls are used inustly in the printing trade in 

.standard .sizes, viz., .’oin. x ?dn . 2.'in. x .pin. and :j\m. x .?S'.in., 
to he printeil in either otu' or more' colours and then cut to any 
de.sired size. J'astoho.irds (white and cedoured) are cut into 
standard sizcsv ot cards, most of which are used by printers. 
'Ihcse cards are cut lt> rotary card cutting machines to ensure 
clean calges and ai curate nieasureinent. Pasteboards are al.so used 
largcdy in the maiiuiac 1 ure of certain kinds of cardboard boxes 
and loldiiig cartons; also by pattern card makers, and in the 
hosiery and lace Ir.icles; in fad, indirectly in all trades where 
cardboard is a necessary item. 

'JTie niatmfaclure of pasteboards in Great Ilritain runs into a 
huge annual tonnage, hut very l.irge (juantities .are importc-d Irom 
(hi‘ Continent, e.speci.illy Irom (icrmany. The industry in the 
Cniled Stall’s has reached enormous dimensions, hut the otlu.ial 
census of manufactures only distinguishes that part of the’ indus¬ 
try not carried on by [lapcT-makers, and prec ise dimension.s can¬ 
not therelore be statcal (J. L. (in.) 

CARDENAL, PEIRE (r. l-rcaicli troubadour, 

was born at l’u\cn-X ela\' ot good farnil.w and unlike other trouba¬ 
dours seems to have received a fair edmation. as he was intended 
loi the \ 'hurc h, The* mil ion,il disorders, which led him to llc’e from 
lV.'iirl,M)mie and 'I'oulousc; to cm ,ipe the armies ot .Sirnon de .Moril- 
loit, are rellecled in the jir^.Mmism of his work, which is also ex¬ 
tremely anti-clerical. With little taste for amorous poetry, Car¬ 
den, il became one of the loreuiost cultivators of the nior.il 
2>i/: i H/rs. 

CARDENAS (San Jiuni dr Pios dr Cardruns'), a maritime 
town ot ( iilia, in M.ilan.'-.is provime, .'thout 7-';m. east of JLiwina. 
on the level and snmewh.it marshy shore o,' a .sp;icioiis h.iy ol 
the not them coast ol the iskmd, sheltered hy a long iiromontory 
Lofi f 11)pp-emus ) ,V/osn; w/ni/cv/vo ,1 areva 1 sc| mi It 

lias a r.iilw.iy t omimiiiicalion with the trunk system of the isl.ind, 
.Mid c oinmunii ales hv regular sieanieis with all tlie coast towns. 
Till* (itv lies lieiween llie se.i and lulls. There are hio.id stri’i'ls. 
v.irioMs squ.ires (mclu<ling the I’la/.a dc* Colon, with a bronze 
statue of Columbus gicam to the litv by ()ueeM Lsihell.t IJ. and 
erected in r.S().P and substaiili.il busiiicsss buildings, C.irdc’ii.i.s is 
one ol lliejiriiHip.il siepii evjioii ing towns o| Cuba, The shallow- 
nes.s of the harbour nciessipi!e.s lighter,ige and rejH'.ilc-d lo.iding 
of cargoes. The .surrounding region is famed lor irs fertililv .\ , 
large- (juantity of asjihalt has been taken from the bed of the h.ir I 
hour. \ How of fresh water from the bed of the htirbour i.s an¬ 
other [leruliav feature; it comes presumably from the outlets oi 
subterinnean rivers. 'There is a large Cmted St.ites business cle¬ 
ment, whic h h;is been, indeed, jiromiiu-nt in the eitv ever sime- iis 
loumkifion. At Li \aradero, on a iieninsiila at the nionlli ol the 
bay. there is hne sea-bathing on n long beach, and LI \kiradc-ro i-, 
a winter resort. Cardenas was founded in i.'tj.s, and in iSrn al¬ 
ready h.id I J.nio inhabitants. In i.^scp \arciso Lojh-z landed there 1 
on a lilibiistering exiiedition. hut could secure no supjiort for his j 
etfort.s on behalf of Cuban indeiiendence. On May ii, i,‘<c)S. it { 
was the scene of the first bloodshed in the Sjianish-.-Vmerican war 
CARDIFF, a eily, municipal, county and parliamentary 
borough, seajiort and county town of Glamorganshire-. South 
AN'ales. siluatc-d on the Taff, 1 m. above its outHow. 145^ m. from 
Lomlon bv the G.W K. via Badminton, and .|5|. m. E.S K. of 


Swansea. A large number of branch lines once owmed by different, 
companies focus on Cardiff. These arc- all now run by the G.W.R. 
The Glamorganshire canal, opened in 1794, runs from Cardiff to 
Merthyr TytJfd, with a br.inch to Aberdarc. The increase of the 
[lopulation of Cardiff during the 19th century was phenomenal; 
from T.870 inhabitants in 1801. i( grew to ,^2.954 in t86t, and 
in 1938 was e.stimnted at ^23,110. The borough, which originally 
ccimt>rised only the- jiarislies of St John's and St. Mary's. W'as in 
1875 and 1895 extended so as to include Roath and a large part of 
Llaiidaff, known as Canton, on the right of the Taff. I'he whole 
area was united a.s one civil jiarish in 1903. Subsc-queail extensions 
of the boundaries have raised tiie area of the county borough to 
2().2 sq.mi. 

History and Historic Buildings. —In documents of the first 
half of the izth century the name is variously siic-lt as Kairdif, 
Cairti and Kardid. The Welsh form of the- name*. C.ierclydcJ. sug¬ 
gests that, the name me.ins "the fort of (Atilus?) Didiiis,'' rather 
than Cac-r Daf ("the fortre-ss on the 'T.ilT"), which is nowhere 
found (excc-jit in Lekind), though Cai-r Idyv once (-xislecl as a 
variant. No traces have been found of any i)r(--R()rnan .ptilcunent 
at Cardifl. Excav.itions from 1889 onw'ard showed that (.'ardill had 
been a Roman station, and also revealed the sec|U(-nte of .‘^ubse- 
qiK.-nt changes. There' was lirst, on the site occiijiied by the jaresc-nt 
castle, a camp of about ten aires. jiroliably c oust rue led .lili-r the 
coiHjuc-st of the .Silures A.D. 75-77, so ;is to comin.and the jiass ige 
of the Taff, which wxis here- erossc-d by the Via Marititna running 
from Ciloucester to St. L)avi(rs. In l.iter Roman limes there wen- 
added a .series of jiolygmnal bastions, of the ty|>e found at Caer- 
wenl. To this period also belongs the massive ramjxart, over ft. 
thick, and the north galew.'iy, one of the most fierfcet Roman 
gale-ways in Britain. In iiosi-Roman limes the native jirinces of 
Glamorgan had llu-ir princijial demesne , not at the eamji but a 
mile to the north of LIystaKhont, while Saxon invader.s Ihrc-w u|> 
within (he- (aiu|» a large moated iiiouiid on which the Normans 
;ib()u! tin- beginning of tlu- ulh centurv'built tin- great slu-ll-kei-j). 
A study of pl.iic- names ha.* revealed that the neightiourhood was 
in (he h.ands of Si andinavi.m raiders in the- olh and loth lenluries. 
'The builder of (he Norman Castle was probablv’ Robert, e.iri of 
(iloiuc-sier, who also built Bristol (•,i--!li-. Then or jiossibly even 
earlier the old ramii.irt was for two-thirds of its i in nil biiric-d 
under enormous e.irthvvorks, the rem.-iinder being rebuilt. It was 
in the keeji that Robert, duke of Norin.ind>', w;is imjirisoned from 
I loS to 113.} Additions in Deeorated ;ind Lerpendicul.ir st>'li-s 
arc- due to the- .1 )esj)ensi-rs .-mil to Be.aiieh.imp, e.irl ot Warwick, 
vvl'.ile the pre.-ent residc-ntial ji.art ranges from the i sth-ngh cen¬ 
turies. The original ditch, aliout :o yd. wide, still exists on three 
-a'dc-s, but it is now eoiiverled into a "teeder" for the docks and 
c.'inal. 'I'hi- re-jilannifig of the streets in front of the Castle 
( ro 1 has considerabK' imjuoved this arc-a. 

Coder (he Norman T'itz H.iinon, Cardiff bec.ime the eajiut of 
the- seigniorv of Gl.imorgan, and the ea;-(!c' the- rc-sidence- of its 
loiak 'Thf t.iMie and loriMiij) descended through the families of 
I )(• ('l.ire, I if-jieuser. He.me h,amp and Neville to Richard 111 ., 
('ll wlio'.c- i.ill ihey esehiMted to the ('rown, ;ind vvrre granted later. 
lir'U to j,r-]'i-r '1 udor, and linallv liv I'.dw'.iid \ I in !s5o to Sir 
William Herbert, .ifterw.irds cre.iled Baron Herbert of ('.ardiff 
.ind earl of Bt-mbroke 'I'hroiiLrh (he d.ui'ghter .and gr.mddalighter 
ol the 7th c-.irl the e.'istlc- and est.ites became the jirojierty ot the 
I SI m.irc|ue->s of L.ute (vvh.ovv.is createil ll.iron C.irdift in 177(1), 
whose clireet desiiaulan! tlu-y now belong, 

'The town recenc-d ii.-> e.irlie^i known grant of municipal jirivi- 
lege* betore ii.}7 frcim hit/ llamon’s successor l<ol>erl, earl of 
Gloucester. In r.'84 the inhabitant.s yaelitioned the burgesses of 
Hc-n-forc! for a cerfit'u-d cojyv of the customs of the kiftc-r town, 
and the.se furnishc'd a model for the later demar.is of the growing 
community at Cardiff from its lords, while Cardiff in turn fur- 
nisht-d the model for the Glamorgan towns such as Neath and 
Kentig. In 1324 Edward 11 . granted a number of exemptions to 
Cardifl and other towns in South Wales, and this grant was con- 
lirmed by Edward III., Henrv' 1 \’.. Henry VI. and Edward IV. 
Its must imyiortant early charter was that granted in 1340 by 
Hugh le Despenser, whereby the burgesses acijuired the right to 
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nominate persons from whom the consta])le of the castle should 
select a bailiff and other officers; two ancient fairs, held on June 29 
and Sept, 19, were confirmed, and extensive trading privileges were 
granted, including the right to form a merchant guild. A charter 
of 1421 made the constable of the castle mayor of the town but 
Queen Elizabeth granted a confirmatory charter to the mayor and 
bailiffs direct without reference to the lord of the castle. The 
town was treated as a borough by prescrij^tion until t6o8, when 
James I confirmed its status, adding to its rights of self-govern¬ 
ment and granting a third fair (on Nov. 30). The first step toward 
the modern improvement of the town was in 1774, when a special 
act was obtained for the purpose. Nineteen private acts and 
jirovisional orders were obtained during the 19th ctailury. 

In 1404 Owen Cdendower burned the town, except the quarters 
of the Friars Minors. .Tn 1645, after the battle of Naseliy, Charles 
I visited the town, which until then had been mainly Royalist, 
but about a month later was taken by (he Parliamentarians. In 
164S, a week after the Royalists had been decisively defeated by 
Colonel Horton at St. Fagan’s, 4 mi. we.st of Cardiff, Cromwell 
passed through the town on his way to Pembroke. Outside the 
northwest angle of the castle, Richard de Clare in 1256 foundcil 
a Dominican priory, which was hurried by Glondower in 1404. 
Though rebuilt, the building fell into decay after the dissolution. 
The site was excavated in 18S7, Outside the northeast angle a 
Franciscan friary was founded in 1280 by Gilbert de Clare, which 
at the dissolution became tiu' residence of a branch of (he Her¬ 
bert family. Its site was ex]ilored in 1S96. The church of St. John 
the Baptist, in Perpiendir uiar style, has a fine tower built about 
1443 by Hart, who also built the towers of Wrexham and St. 
Steirhen’s, Bristol. A sculptured si one rcredos by W. Goscombe 
John was erected in J896. The original church of St. Mary’s, at 
the mouth of the river, was swept away by a tidal wave in 1607. 

Modern Buildings.—Probably no (own in the kingdom has a 
finer groiq) of ])ublic building.^ than those in Cuthays park. On the 
south side of the jxark are the law courts and city hall (1906) and 
the still unfinished Welsh National Mu.seum, In 1905 Cardiff was 
selected by a privy couiuii committee to be (he site of the .slate- 
aided national museum of Wales, the corporation offering the site 
in Catha3’.s [xirk. A charier providing for its government was 
granted in T907. The museum has absorbcnl the municix)al museum 
and art gallery previoii.sl)' in the liljrary building. There are also 
collections of archaeological finds, metalwork and Welsh dome.stic 
ajiidianccs, as well as siiecirncms of the Wel.sh flora and fauria. 
On the west side of the park, from south to north are the Uni¬ 
versity of Wales registry' t r903), the Glamorgan County hall 
(1911) and the Cardiff Technical college (1916). On (he east 
side is the University College of South Wales and Monmouth¬ 
shire (1909V The college; wa.s founded in 1883 and carried on 
work for some time in temporary huilrlings pending the erection 
of the present ones. .Since r8g3 the college has been one of the 
constituent colleges of the Ibuversify of Wales. It has faculties 
of arts, srienre, music and medicine, the latter po.s.sc.ssing fine 
well-c(iuipped buildings in Newport road. Abcrd.'ire hall is a hostel 
for the women students. Newer buildings in the park arc the 
offices of the Welsh Board of Health (1938) and the Temple of 
Peace, to accommodate the Wel.sh Council of the League of Na¬ 
tions union. The business buildings have developed fast and 
streets have been widened. The Taff is spanned by two important 
bridges, one a four-arched bridge, rebuilt in 1858-59, leading to 
Llandaff and the other a cantilever with a central swinging span 
of 190 feet. Tlie modem churthes include .St. Luke, Canton 
(kjij), Si. Joseph, Calhays (1913) and St. Samson (T923V In 
1912 the parish of St, Stejihen was formed, in 1920 that of Upper 
Grangetown and in 1923 that of St. David. The Baptist Theo¬ 
logical college of Pontypool was removed to Cardiff in 1895. Al¬ 
though Cardiff had suffered 30 air raids by (he end of 1941, there 
were remarkably few hits on important targets, most of the dam¬ 
age being to bouse property near the docks. The city owns over 
700 ac. of parks and “open spaces,” including 200 ac. at The 
Heath, Roath park with a lake and botanical garden, Llandaff 
fields and Cathays park (60 ac.), while Plymouth Great wood 
(42 ac.V presented to the city by the earl of Plymouth, W'as 


opemed in 1923, The municipal airport was extended in 1939. 

Commerce and Industries, —Edward ll’s charter of 1324 in¬ 
dicates that Cardiff had become even then a trading and shipping 
centre of some importance. It enjoyed a brief existence as a staple 
town from 1327 to 1332. During the reigns of Elizabeth and 
James I it W’as notorious as a resort of pirates. It wms for cen¬ 
turies a “head port,” its limits extending from Chepstow to 
Llanelly; in the i8th century it sank to the position of “a creek” 
of the port of Bristol, hut about 1840 it \v;ts made independent, 
its limits for customs purposes being defiiu'd as from the Rhymney 
estuary to Nash point, so that tcdmically the “port of Cardiff” 
includes Rarrx' and Penarth as well as Cardiff proper. Down to 
the end of the i8th century there was only a primitive quay on 
the riverside for shipi)ing purjioses. Coal was brought down from 
the hills on the backs of mules, and Iron carritHi in two-ton wagons. 
In 1798 the first dock (12 nc. in extent) w-as constnicted at the 
terminus of the Glamorgan canal from Merthyr. \Mieii east Gla¬ 
morgan became more interested in coal exporting (alter about 
1850), Cardiff developed greatly. Railways from all ilirectious 
focused there, the slope from the high-lying taeil fields facilitating 
transport of the heavily-laden trains and of tIu* returning empty 
wagons. With the demand for south Wales steam (nal (i s50-19). 
Cardiff became the gn-alest coal exporting poti in the world, 

The influence of the 2nd marquess of Bute cannot he over 
cslimated.' He risked his entire fortune in the promotion of a 
docks scheme. In 1S30 he obtained the first act for the construc¬ 
tion of a dock wdiich (now known as the Bute West dockj was 
opened in 1839 measures (with its basin ) 2o\ ac. Tin* opening 
of the Taff Vale railway in 1S40 tiiid of the South Wales railway 
to Cardiff in 1850 necessitated further acrommorlalion, and llie 
trustees of the marquess (who died in 1848) began in 1851 and 
opened in 1855 Bute East dock and basin measuring 40’. at 
The Rhymney railway (0 (kirdiff was completed in 1S5S and the 
trade* of the port so vastly ineii-ased tliat the shipment of coal and 
coke went up from 4,562 tons in iS3() to 1,796,000 ton.- in isfio, 
In 1864 (he Bute trustees unsuccessfully sought jiowers for (.in¬ 
structing three additional dorks, but under (lu* more limitcd 
jKiwers granic'd in 1866, the. Roath basin (13 ae.) was opened in 
1874, funder a .substituted act of 1882) (he Roalli dm k (3,; 
ac.) was opened in 1887. 'i'liese docks fi'll far short of the require- 
menls of the district, for in 1865 the 'Faff \’ale Railwav (oinpans' 
opened a dock of 26 ac. under the lieadlaiul at Penarth, while in 
1884 a group of colliery owners, dissatisfied with l.heir treatment 
at C.'irdiff, obtained ])owers to const met docks at Barr)*. The 
Bute (ms(c“csin 1885 acquired tin* Glamorgan canal and its flock, 
and in the next year ohlained an ad for vesting their various 
docks and the canal in the t'ardifl R.iilway company. The Alex 
andra dock of 52 ac., authorized in 181)4, was opened in 1907, 
bringing the whole dock area of Cardiff to about 2 to ac. d'irnlx 1 
floats occupy about 22 ac. There are some 7 mi. of qiia\'.s. The 
landing of foreign cattle is jiennitlcd by (be board of trade, and 
there are cattle lairs and aliattoirs near tin; Canliff wliarf. The 
perifxl following World War I saw a grc-;t( disrujition of ('ardiff’s 
export trade. The docks jiassecl to tlie management of the 
G.W.R. in 1922. 

The east moors, stretching toward the outlet of the Rhymne)' 
river, became an import.aril metallurgical ejuarter wln ii the hual 
ort'S of tlie coal field were repl.icecl by those imijorted mosti} iiom 
.S[)ain. The snif'lting works consequently migrated to the (oaa.il 
regions. The influx of population eonneded with tlie (eal Iradt 
brought with it a large Irish element giving (.'.■irfliff a con-ideralile 
Roman Catholic population and when Wales was made a seiiarate 
Roman Catholic province in 1916, it became the* seat of the ardi- 
hi'-hop. Copper works were established in rShh, followed long 
after hv tin-stamping and enamel works. In 18S8 the Dowlais Irrm 
Co. (now Me.ssrs. Guest Keen Baldwins Iron and Stei 1 Co. Ltd.) 
acquired some 90 ac. for iron w'orks. Then* are also in the city 
large grain mills and breweries, a biscuit fador>v win* and hemp 
roperies, fuel works, general foundries and engineering works. 

Administrative. —In virtue of its being the shire town, Car¬ 
diff acquired in 1535 the right to send one representative to par¬ 
liament, which it did until 1832, from which date Cowbridge and 
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J^laiifrisaiit have been joined with it as contributor}’ boroughs re¬ 
turning one member, hollowing subsequent changes in representa¬ 
tion (onsequent ui)on the growth of the city, the iqi 8 act allo¬ 
cated three members to Cardiff. The great .sessions for the county 
vwre during their whole existence from 15.^2 to i<S30 held at Car¬ 
diff, f)Ut the ast-izes fwhidi re[)laced them) hav'e since then been 
held at Swansea and Cardiff alternately, as also are the quarter 
sessions for Glamorgan. The borough has a separate commission 
of the peace, having a stipendiary m.agistrate since 1.S58. It was 
granted a seirarate court of ciuarter sessions in i8po, it W'as con¬ 
stituted a county borough in 1SS8, and. lyv letters jiatent dated 
Oct. 28, J905, it was created a city and the dignity of lord ma}'or 
conferred on its cIiicT magistrate. Under jiowers secured in 1884, 
the town obtains its chief water sui)])ly from a gathering ground 
near the sources of tlie 'I'aff on lhc“ old red sandstone beyond the 
nortfiern oul-croj) of the mineral basin and on the southern slopes 
of the llreck.’iock Beacons. Here I wcj reservoirs of a combined 
(ajiacity of 668.000,000 gal. were const rue led. In 1911 another 
reservojr was begun in the 'half 1 awr valley and oj)ened after 
World War U A gas eompany lirst imorporatcal in 18.^7 supplies 
the lily, while the- corporation supplies electric {cower. In icj^s-e; 
a central electric;il power station was construe leal at Trefonrst. 

Biin.iocacAiMiY —A.s tcj Roman Carcliff .\ce articles l»v J. Ward in the 
An tor ojoi (enl. Ivii.), ancl in Archarolo^ia C'liuihrt n.\i\ for 

lOOcS "'J'he Scandinavian Settlement of ('.ircliff,’' An hiicolof^id (avi 
hnit\i\, Kj.’i. A' to the c.isllc' and the Black and (ira\- loiars see 
Ari ('(inilircn\i\, o'd sea le-^, viii . .’51 (rejcnnled in Clarks 

Mrduirvid M Hit ary An Itilrcl urc), ,sth senies, vi. i>7; vii. 28.5, xvii 
SSi hlf> seiics, i. (x). 'Idle charters (d Caiciilf and “Male-rials lor a 
IIi‘.lorv ot the ('oiintv Borough fiom the- Earliest ddmes” were 
pnlilL'died By orclei cd tlie corporalion in Car<lijl Rrconls (y, veils., 
181)8 .Sic also (. arditj^ an lllttAratrd Handbook, i8ot»; the 

Annual Hr port of the Cardilf Cdiamlier oj ('omrnerce, the Calendar 
ot the I'niveisilv College. 

CARDIGAN, JAMES THOMAS BRUDENELL, 7ni 

I'Akl ok (I 7()7-i 8()8), I.nglish soldier, born at Hambleden. 
Bucks. Oct. It), I 7(;7. lie- enlc-red the- ann>’ in iSg.^, and as lieu¬ 
tenant-colonel, lirsl in the i-'th IhiNs.irs (), and later in 
tlie I lib Iliissars, m;:de himself unpopular, Williin two years he- 
held iu5 courts-marl i;d, ancl made more than 700 arrests He sue- 
cecdi-d to the jieerage in 18.^7. In iS.jo he fouglil a dued wilfi ;i 
l(a’mer ol'luer, Capt ducketl, ancl in iSp \v;is tric-d before the- 
lioiisc- of lends on a charge of shooting liis advcTsar\', but was ac- 
c|uilted. In at the outbreak of the Crimean War, be- was aj)- 

pointi-d to comm.’ind the light ca\alrv lirigade, and in the ch.irgc- 
of the light brigade at Balaclava, be was the first man to rc-ach tin- 
Russian line’s. He was created K (' B. in 1SS5, and was a|){)c)inieci 
inspector-gencTal of cavalry, and lieutenant-general in 1861. He’ 
died, without heirs, March j 8, iSt)8, and the’ family titles {lassed 
to the 2nd inarc]uc’ss of .\il('shur\'. 

CARDIGAN ( ,\berleili). rminiu’p.il bemough. Cardigansliire, 
Wales, on I lie’ right bank of the 'Feifi aliout 3 mi. above its mouth 
I’oic (est. icjiS) 3,202. Area 7.1 sc] mi. It is connected b\ .111 an 
c ic’iit stone Iniclge with Bridgend on the soutlu’rn or Pemlnokc’ 
bank of tlu’ river. 'Idu’ castU’ was origina.lly built by Gruffydd ap 
Rh\s on an old site and w.is rebuilt by tire Normans. It changed 
liaiuls frc’cinc’iitly during tire middle ages. During the later part 
of (he r.’ih ic’iiturv it became the residc-nce of Rhys aje Cruffvdd 
a |)owerfuI Welsh chieftain wlio ruled over most of south Whiles 
The castle was linallv destroyed by the {larliamentarians in 1645 
'rhe [iriory chunli of .St. M.iry Iras lieen much altered, but in 
its east window there arc’ rc’mains of ancic'iit glass, .\bout a mih’ 
bc’lovv C.irdigan are the ruins of St Dogmael's abbey, founded 
in the 12th century by Martin of Tours for the Benedictine order 
of St. Bernard of Tiroti. Henry Vlll's charter of 1542 confirmed 
earlier {irivilc’ges granted by Kdwarcl I and other kings, and pro- 
vidc’d for tlie government of (he town by a mayor, two bailiffs and 
a coroner. The i8th and early igth centuries saw Cardigan a 
busy river {jort with an extensive coastal trade, but the advent of 
stcanishi{)s together with silting up of the Teiti mouth brought the 
trade of the town almost to extinction. 

CARDIGANSHIRE, a county of South Wales (Ceredigion, 
Sir .Mierteifii. bounded north by Merioneth, cast by Montgomery, 
Radnor and Brecon, south by Carmarthen and Pembroke, and 


west by Cardigan Bay and the Irish Sea. Wath an area of 692.5 
fr-q.rn. it ranks fifth in size of the W'elsh counties. Cardiganshire 
may be divided physically into a coastal plateau on the west and a 
high plateau to the east. The latter is bordered by a rathc’r sharj) 
westw’ard slope and show's finger like {irojections above the coastal 
plateau. The high plateau culminates in Plynlymon (2,468 ft.) 
com{)osed mainly of a set of grits and shales of Bala (Ordovician 
age). Most of the high jilateau is above the Soo ft. contour; it is 
a shee|) rearing region of sparse population and poor com.munica- 
fions with much boulder clay as surface soil. 'I'he valleys of the 
coastal {ilateau are com{X)sed in the east of flags and soft .shales 
nf the \’alentian .series (Lower Silurian system) and in the western 
' section liy the Tarannon series, gritty strata of considerable thick¬ 
ness. The latter (the Aberystwyth grits) occur in (wo bells, one 
along the coast from Borth to Llangranog and the other forming 
a band following the high {ilateau from near Cvvm>'s|wyth south¬ 
wards along the east side of the Ti’ifi valley. The coastal {ilateau 
is lower and thus aide to .support a larger {lojiulation mainly de- 
jiendent on slock raising. A zone of geological laults cuts through 
both {ilaleaux. East-north-east to west-south-west and {larts of 
this fault systi’in are occupied by the ^'stwy(h and W'yre rivers. 
South of the Wyre for some distance the coastline is lower and 
more a{>{)roa(halih* but the coastal {ilaP’UU again reaches to the 
s(’a dills .south ot New Quay. Behind the aiijiroachable coast be¬ 
tween the Wyre aiul the Aeron is the moorland of Mynydd Bath 
and beyond this again the swanqiy central sett ion tif the LTpc'f 
'i'eih with the southward continuation of the Plynlymtin nitmrlantl 
in the bat kgrtiund. 'I'he printi{)al river.s pursue Itir a greater {lart 
t)f their length a course nearly {)ara.]lel to the coast anti the main 
walersheil and then turn often abruptly west anti north-west tti the 
sea. 'rhe l'i){)er Aeron, u{»j)er Rheidtil and the 'I't.-iti exhibit this 
Jeature very clearly. 'I'he westward .settitin tif the Teifi frtiin 
Lanqietcr to (.'artligan forms the southern bountlary tif the ttiunly. 
In the north-eastern section of the county in an area about 20 
miles long and four miles wiile exteiuling in a south-stmth-easterly 
direction from (he Dovey estuary to Cwmyslwyth is a inetallil'er- 
ous area of great inqiortiuu t’ hislorit ally. Leatl, silv er aiul zinc 
have been mined here for many tenturies and in hirge tjiiaiitities. 
Mining is now discontinuetl. The entire toimt}’ shtiws evidence of 
heavy glaciation. The valleys are mosih' U-shajied esjiecially (ho.se 
w'ith a westerly trend (c g.. Glarath valley ). d'lie high {ilatenu has 
many exanqiles of “cirques" while btuthier clay tKCU|)ies many of 
the lower valley sloiies and much of the coast of Cardigan bay. 
'Fhe great 'Pregtiron hog is ihtmght tti re[)resent a former lake be- 
himl a btiulder day dam while Btirth btig seems the result of a 
hintlering of moor drainage owing tti the building uii of a sttirm 
beach by the sea from the remains of a former bouldrr clay {ilain 
no doubt a {lari of the legentlary Cantref >' Gwaeind The large 
amount of boulder day acctiunts largely for the fact (hat the sea 
penetrates inlanti along the v.alleys as in south Pembrokesliire or 
('ornwail or Devon. 'I’he drift in Cardigan b.ay together with the 
(tost glacial subsidence accounts for those {leculiar leatures the 
“Sanm" (causeway) such as Sarn (.'yntdin, Sarn Baurig and 
olhf'rs, whidi Imure in the legendary lore of the (ounty as the re¬ 
mains of the “Cantref y Cb.vadod" (the lowland bund,red) seems 
to lia\'e become subme-rged throiigli the drunken negligence of 
Seitbeiiyn. its {irinte. who omitlc’d one’ night to dose the sluices 
of the .sea dykes with disastrous results .\s in other regions of 
western Britain the earlim.t remains of man .are fouTul on tin- high 
ground, henee ihe high ground of north and south ('.ardiganshire 
is dotted with tumuli and cairns. The linds of the bronze age arc 
not very numerous but include a number of stone battle axes and 
are all on the western side of the county, marking {lossibh’ track¬ 
ways from the interior as well as ways in on the wa’sl from Ireland 
Dne of the most cons{)icuous feature’s of north Cardiganshire is 
the large number of hill-toi> camjas sui)i>osedly of Romano- 
British age. They seem to be associated with the metalliferous 
veins in the north and guard im{X)rtnnt landing places on the 
coast, f.)?., at Pendinas. Aberystw'vth and at Llanrhystyd. There 
are traces in the eastern {aart of the county of a Roman track¬ 
way known in Welsh as Sarn Helen which seems to have run via 
Llanio through the hills to Carmarthen. The jxist-Roman centuries 
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were marked by numerous raids, especially from Ireland upon 
the open coast. The raiders were perhaps attracted by the min¬ 
eral wealth of the area. It is interesting^ to note that the place- 
name “(iwyddel’' (Irish) occurs frequently in the region behind 
the section of open coast. The raiding was long continued and the 
raiders later included Scandinavian elements from their settlement 
at Dublin. Counteracting, as it were, this movement of destruc¬ 
tion was the (iviliaing and C'hristianizing intluencc of the Celtic 
Saint movement which seems to have been a special feature of 
this county. Llanddewi llreh, a village in the cemtre of the county, 
is said to have been head(]uarters of St. David, the patron saint; 
while St. Padarn founded Llanliadarn Fawr (i mi. E. of Aber- 
\stwytli) which in the Sih century became inc-rged in the see of 
St. Da\id's. A memorial of these da\’s is the church of Ysbytty 
Cynfyn (14 mi. E. of Aberystwyth) for in its churchyard walls 
are inc luded megalithic stonccs whicli once formed part of a stone 
circle. This illustrates (he continuity of tradition which is an 
important feature* of the far west. In j)o.sl-Koman days the whole 
basin of (he d'eif! is said to ha\e fallen to the power of Ceredig, 
son of Cunedda Wledig of north Wales and from Cc-redig's name 
lias been deric'ec! that of the i^resent county. Norman pencMra¬ 
tion of hilly ('ardiganshire vas slow. The county was granted, it 
is said in 11 11, to (Gilbert I’ilz Richard of ('lare. and its history 
during the* rath and 1 qh centuric's is one of a long st'ries of skir¬ 
mishes betwc'en (he Normans, who sought to keej) open the valley 
lines of communication, and (he- Welsh lu'rcKnien among the hills, 
d'he count}’ was so unsettled in thi.s respect (hat in the (‘arly ifth 
century Owen (dc-ndower aituall}' held a court in Aberystwyth 
castU- The* Oistercian abbey of St. Mary at Strata-Florida ((j.v ), 
founded by Rh\’S aj^ Oril'tith in 1164, continuc'd to be prosperous 
and inlluential during the periods of Welsh indei)c‘ndence. P}' (he 
Statutes of Rhuddlan ('i.-’S.)), Edward I constituted Ceredigion 
out ot the former priiuijialil}’ cb W'alc-s, a shire on the English 
model, dividing the new county intec six hundreds and fixing the 
assi/a'S at Carmarthc'n. by the Act of I'nion in the reign of 
Herir\' \’lll, (he boundaries of (he count}’ were subsequentI}’ 
enlarged to their present si/e by the addition of cc-rtain outlying 
jiortions of the Marches around Tregaron and Carciigan and (he* 
assi/es were assigned to (he county (ov\n. Under Henry \'I 11 the 
county was first etupowerc-d to send a rei.)re.senlative to parlia¬ 
ment and under Mar}’ the same’ yirixih’ge was extended to the- 
boroughs. During tlic (.’ivil War the castles of Cardigan and 
Alierystw}’th were held for ('harles and reduced to ruins by the 
Cromwc’llian forces. 'I'lie county became in the i(Sth century the 
centre of the Methodist movemu-nt. which seems to have had its 
greatest inllueiice among the shcplierds and cattle herders of (Ik* 
moorlands. Daniel Rowlands ( i 714-17CJ0), the curate of Llan- 
geilho, a village almost in the (“ntre of the county, bec'ame one 
of the chief leaders in this important movement. The 17th and 
iStli c’cnturies saw the coastal towns and cillages especiallv Car¬ 
digan, Llangranog, Tresaith, Aberporlh, Ne-W’ (^)uay. Aherayron, 
.'\her}’stwylh and liorth enjoy a brisk coastal trade chiefly with 
Bristol. Owing to the bad landward communications of the j 
county almost all imported material came by sea in those days. 
This trade was supplemented by fishing. After the fall in the 
importance of coastal trade—the aliove areas, esjiecially New 
Quay, seem to have maintained seafaring skill and many of the 
young men leave these areas for Eicerpool, r'leetw’ctod, etc., and 
hold imi>or(ant posts in present day shipjiing concerns. Fishing 
on a small scale continuc'.s while these towns and \’illages have 
become summer resorts for the midlands and south Wales The 
export trade’ as well as the general prosperity of the northern 
half of the county was much increased hetween 1840—80 by the 
extensive mining of lead previously referred to. The mines were 
worked intermittently for centuries, possibly from prehistoric 
da}’s, but they reached their last maximum about 1870 when 
owing to difficulties of railway transport, obsolete machinery and 
the importation of foreign ores, the industry dwindled and has 
now almost passed away. Many families migrated to south 
Wales and others turned to a reliance on the scanty pastoral 
resource’s of the bleak moorlands. The unsettled state of agri¬ 
culture (luring the middle of the igth century produced in Car¬ 


diganshire great activity camong the Rebecca rioters (1842-441 
as well as political agitation against the payment of tithes and 
general evictions (1864). The great movements of the industrial 
revolution affected Cardiganshire adversely. It ultimately de¬ 
stroyed local industries and seafaring activit}’ and caused Car¬ 
diganshire’s greatest export henceforth to he men and not goods. 
Many families left the county to become milk vendors and drapc'rs 
in the large cities, particularly London. The only industry (hat 
escaped comidete extinction by the new d(’velo])ments was the 
weaving industry of the lower "I'eili valley where the water is 
especially suitable for weaving processes, d'lu’ area has much 
inherited skill in the trade and shows social and religious peculiar- 
itie.s. The county has long been celebrated lor ii.s brc’eding of 
horses and tlie local horse fairs are well attended by haiglish and 
Welsh dcxders. The changes following World War i seriou.sly af¬ 
fected (he industry. The ways from England into ('ardiganshire 
being diflic ult has caused the county to retain the Welsh language 
to a greater extent than most other W'i'l.sh (oimlies, and many 
social and religious customs have also been jneserc’ccl 

'I'he county in virtue of its jrhysical features is jMiorlv served 
by communications, both road ami rail. .Aheip st w} ih is the 
tc’rminus of the old Cambrian line (now C.W.K i from Shiews- 
bury as well as of (lie C.W.R. branch line’ from (, annarlhen via 
Lampeter and Tregaron. Secondarx’ bramii lines run Irom I’en- 
cader to Idandyssul and Newcastle Eml}’n and from Lampeter 
to AlH’ra}ron. Cardigan town is reached bx’ a (1 V\’.R branch 
line from Wfiitland, The area of the adrnitiistra!ix’e (chiii!}' is 
sq.mi.; pop. (est IC148) 52.120. Wartime popuLiiioii mox’e- 
nients cau.seci an increase of bc’tween Sept. u;4q ;md JVh 
1(141. Tlu’ municipal boroughs are Aherx’st wsl h, pop (est. iqpSi 
c).40(), Cardigan (4,202) and Lampeter (2.114). AluTaxron ( 1 
ibci) and .\ew (duay ( 3 ,o 7 ()) are urban districts. (Quarter sessions 
are bc’ld at Lampeter, and here also are held the assi/e.s for (be 
county, xx’liic li lies in the south Wales circ uit. There’ are nine 
petty sessional divisions. Tlic’ loimly returns onc’ membc’r to jcar- 
liarnent, and has no p.-irliamentary borough. Ei c lesiast ic all}', it 
lies xvbollx’ in the diocc’se of St. David's. 

CARDINAL, in the Roman t'hurcli, the title of the highest 
dignitaries next to the poiie. The cardinals constilule the council 
or senate of the soxereign pontiff in tlu’ gov’ermnent of the 
church; the’}’ constituie a ,s|»irilual hod}’ called the' Sac fc-d College, 
act as administrators of the church during a vacaiuv ol the- llolx’ 
See and elect the nexv pope. Their iiresenl position i^ the result 
by a long process of evolution, of the association and c o-oixrat ion 
xvith the po|>e of the chief tlergx’ of Rome 'i'he name is derived 
from nirdo, hinge; it was originallv of a more.’ genc r.d apjdica!icm, 
and the xvewd is still used adjec I ix allx’ in (he sense ol prc -eiiuiient 
or th.il on which evcrx’thing else “hinges." As earlx’ as the end ol 
the qlh century (he term cardinal was ap])lied at Rome to the 
priests permanently attached to (he Roman t/fidi or p.irish 
churches immediately under the jiope. It xxas also used imlil late 
in the middle ages for the leading c Ic’igy of the more important 
1 churches’, but the title was gradually (onl'ined b>’ iwage to the 
Roman cardinals, until Pius V in 15^7 re.served it to them exc In 
sively. 

The Sacred College. —The groujiing of the cardinals into a 
Ixjcly, the College of ('ardinals, is coniu’cled, in the case at Ic’ast 
I of cardinal priests, with thc’ ancient pnshyti'riion , which existed 
I in each church from the carlic’st times. The’ Sacred College as 
such was not, however, diTmitively cajiistituted until the- nmiing of 
the three orders of cardinals into a single bodx’, tlu’ bodv which 
was to elect (he pope; and this only took Jjlace in the 12th cen¬ 
tury. Up till tliat time the elenu’nts rem,’lined di-timt, and there 
w’ere separate da.sses: the “Roman" bishops, i.r , fiislio(js of sees 
near Rome, presbyters of the tituli of Rome’, and deac on.-> of Ihc’ 
Roman Church. Nowadays, the Sacred Collc’ge is si ill composed 
of three orders: cardinal bishops, cardinal priests ami cardinal 
deacons. But thc process of evolution has not been the same in 
the case of all these orders. 

Cardinal bishops are thc bishops of sulwirblcarian churches, 
situated in the immediate neighbourhood of Rome. 'Very early we 
find them assisting thc pope in his ritual functions and in deal- 
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itiL' with important business; they formed a kind of permanent I diaconus cardinalis Mercati.” In 1940 there were sixteen diaeoniae 


synod (cf. th(‘ ovvobo'i tubruxoma of Constantinople); and they 
also took the place of the pope in the ceremonies of the liturgy, 
e>\(.i'pt the most ijnjjortanl ones, and esj)ecially in the service of 
the (athedral at Home, the Lateran. The life of .Stephen III. 
( 76H-772) in the Liber PoyitifiaiHs (ed. Duchesiic, i. p. 47a) states 
that h<* ordered .sol(mm Ma.ss to he .said every Sunday on St. 
I’eter’s altar in the Lateran Church, a septem Episenpts enrdina- 
tihus hehdomadarii.s, qiii in eedesia Salvatori.s observant. In 
they were (ailed ‘'cardinal bisho[)S of the Lateran church” t.St. 
I’eter Damian, Ep. i, lib. ii ). 'J'heir .sees are the same to-day as 
they were then: Ostia, I'orto, Santa Rulina (Sylva Candidas. Al- 
bano, Sabina, Tusculuni (Erase ati) and Lalcstrina. Eroni time 
itntiiemorial the bishop of Ostia has had the riyht of wearing the 
“l>alliiim'’ at th(.‘ consecration of a pope who was not already a 
hishof); he iscj: ojhdo dam of fh(' Sacrc'd ('ollege, and consequent- 
!v dean of the suburbit arian bishoi>s Mis .see has been, since tin* 
i2lh (enluiy, c-ntitled Ostia and Vciletri. 'I'he bishop of I'orto is 
e.x iifliiio vice-dean ot the Sacred College; his see was united by 
Calixliis II, to that of Santa Rutina, thus reducing the number of 
sul)url)i( arian bishopric s and cardinal bishops to six; this number 
was (onlirmed by Sixtus V., and ha.s not varied since. 

The second order of cardinals is that of the cardinal priests. 

It represents and is a continuation of the ancient presbyterium; 
but in Rome the ])ro(Css of evolution was chtterent trorn that in 
the other epi aopal towns In the latter, the divi.sion into p.ari.shes 
was hut slowly at cornpli.shed ; the bishof) with the* higher clergy, 
torming what bec.ime tlie chapter, were in re.sidencc* at the cathe¬ 
dral, whii h vvas strictly the one parish church in the town. At 
Rome, on the contrary (and doubt Ic'ss at Alexandria), ce.rtain 
rliurihes, to which wore ititached certain districts, were at an 
early d.ate emtrusted to one or more priest.s. These churchc-s, in 
w'hic h the sac raments of bapli:>m and penance were administered, 
were called tituli (titles), According to the IJber Poniifnalis (ed. 
Duchc’.sne, i. pp, 12.:, 1;(), i(;.|). the titles ol Rome, numbering ! 
Iwenty-tuc‘, were alrc'ady established as c'arly as (he 1st century; 
(his .seems haidiv |»rob.d>le. but it was certainly (he* case; in the 
5th cenlur>’, 'The priest (or the principal priest of two or more- 
attached to the same church) serving one of these churche.s was 
the pn\\l)\’tir curdniahs of that title. Thus the Roman ])resby- 
Ic-rium did not give rise* to a ciilhedral chapter, but to cardinal 
jiric'sts, each attached to his title As the higher clergy of Rome, 
gradually acc|uired ,\ more* import.ant .status, the rc*lations between 
the cardinal priest and the church of which he bon* (he title be¬ 
came more* .inci more nominal; hut they have nevc*r entirely 
(■('asecl I'jverv cardinal priest lets his title, a church in Kornev 
of which he is the spiritual head, and the name of which ap- 
pe.ars in hm ollicial signalute. tor instance, “(iuglielmus tituli 
samti ('lemt'iiiis sanctae roinanae ecclt*siae pre.sbyter cardin- 
alts () ('onnell ’ \\ lien (he attac hment of the cardinal i>riest to 
his title bad become- no more than a tradition, the number of 
cardinal tith-s, whidi in the nth centur\- had reached twenty- 
eight, w-as inc reaped according to need, and it was held .111 honour 
for a church (c^ be- made- titularv'. To day the cardinal tith-s mini- 
bc-r tiltc- thre-e; since the- niimbc-r ot cardinal priests nc-ver e.xieeds 
tiitv, (hc-rc* arc* alwacs a certain number of vacant titles. 

Cardinal Deacons.— The third ordc-r of c.irdinals is that of flu* 
cardinal deacons I'rom an cvirly date- (‘hristi.m Kcnne was dividc*d 
into sc-vc-n regions, c-ach of whnh w.is admmisicred (esfu-iiallv as i 
regards tiv* cart- of (he poor) by a dc-.u on In course; of time thi.> 
division of the city dis.ippeaia-d, and the deacons came to he spe¬ 
cially associated with certain "cliaconal’ churches, and gr.iduallv 
acquin*cl a position analogous to that of the "cardinal" jiriests. In 
the Sth century I'oiu- .Adrian found sixtcc-n diaconiat* and lounded 
(wo otht‘-rs (Idb. Pont. c-cl. Duchc-sne. i. ]). 50CD i in the 12th cen¬ 
tury the* cardinal deacems, who (hen numhercul c-ighteen. were no 
longer distinguishc'd by an ec c l(*siastical district, but by the name 
of the* church connected with some diaconia {lac. rit p. ,^(14); 
and a c.irciimil deacon’s coniu-ction with his diaconia eventually 
became merely nominal Sixtus V reduced the number of cardinal 
deacons to the present number, fourteen. A cardinal deacon docs 
not mention his diaconia in his ofticial signature: e.g. “Joannes 


■ listed in the Annnario Pcmtificio; two are always vacant. 

Cardinals resident in Rome enjoy what is known as ins optionis; 
that is to say, when a cardinalitial office is vacant, the cardinal 
ne.xt in seniority can claim promotion to it; cardinal deacon.s can 
pas.s in this way after ten years to the order of priests. 

Cardinal bishops must naturally be bi.shops; for cardinal priests 
it is enough to have received the priesthood, though many of them 
are actually bi.shops; similarly, it is enough for cardinal deacons 
lo have receivcul the diaconate, though most of them are priests. 

The cardinal carncrlengo or chamberlain {camenirius) i.s cho.sen 
by the pope from among the Sacred College and cntru.sted with 
the adrninistration of the common property. His olfice is impor¬ 
tant, for during the. vacancy of the Eloly See he exercises all 
external authority, e.spt-cialJy that connected with the Conclave, 

The number of cardinals was fixed by Sixtus V. (1586) at 70; 
six cardinal bishops, fifty cardinal priests ami fourteen cardinal 
deacons; l)Ut the Sacred College neva-r reaches its full number, 
and there are always ten or so "vat ant hats," as the saying goes. 
'Ihc rule laid down by Sixtus V’. ha.s not been modified since, but 
before his time the number of cardinals varietl considt-raldy in 
i.vD John XXII. said that there were twenty cardinals; in 1,^78 
they wi-re reckoned at 23. Their number iiureast-d during the 
(irc-at Schism because there wa-re several rival ohc-tlit-nces. I'he 
councils of Constance* and Bust;! retiuteti the numl»er of cardinals 
to 24; but in the jblh century that number was more than 
dout)led. Jn 1517 Leo X., to secure a majority in the Sat.red Col¬ 
lege, created .51 cardinals at once. The highe.st number w-as 
reat h(-d under Pius IV., when (he cardinals numbered 7(1. 

d'he Sacred College w'as originally (uniposecl, as we havt- seen, 
of mt'nibers of the Roman clergy exclusively; hut as early as the 
nth century cases arc* found in whicli tlie poyci- summoned lo its 
ranks pt*r.sons who did mg belong lo the Roman church, i.)arlicu- 
larly abbots, who w-ere not <-ven re(|uirc‘d lo give- up the clirc-ctioa 
of their monasteries. In the following (enlur>' onur a few case,s 
of bishops Ix’ing created cardinals without having lo U-ave I heir 
.see, and of cardinals upon whom were conferred foreign bishopiacs 
(<•/. 'I'liomassin, Vetu}, et nova discipl. vol. J. lib ii. ca[). 114, n. 
Q). Most of (he cardinals created by the Avignon popes weie 
I rench, and in 1.451 John XXII. remarks that 17 of the tla-n exist¬ 
ing 20 cardinals were French. 'The councils of Constance and 
Ba.si-l forbade that more than a third of the cardinals should l)e- 
long lo the sam(‘ country. After the emi of the Creat Schism, the 
ancient cu.s(oms were soon resumed; the cardinals w-ere for (he 
most part It.ilinns, the non-Jlalian cardinals only amounting to a 
minority. 'I'he latter, w-ith rare* exceptions, are not resident in 
Rome; together with the rank of cardinal lhc-\’ rt-ceivt- a dispensa¬ 
tion from residing in curia. 

The relorm ot the College of (Cardinals inauguratc*cl l)y the 
loumilsol (.'on.stancc and Basc-I, though without much iimm-diate 
success, was not only concerned with the number and nationality 
ol the Cardinals; it also dealt with conditions of age. learning and 
other ((ualificaiions: mt“n of the most honourable- charaiti-r. aged 
m»( h-ss than thirt)-, wc-rc to be chosi-n; at. It-.ist a third were lo be 
(hosrn from among Uu- graduates ot the- umver.sitic-s, person.^ of 
royal blood ami princes w-erc not to be admitted in tc.>o great num¬ 
ber.-. ami lastly, n-Ialivc-s of the pope- were to be- s<-t aside. More¬ 
over, in order to secure the elfc-ctj\eness of these rc-torms, selec¬ 
tion of the new cardinal.s was to be rn.ide by the volc-.s of the 
members of the bacred College- given in writing, I'his mode of 
control was perhaiis e.xcessive, and the reform conseciuently re¬ 
mained meflrctive. Cp to the middle of the 16th century there 
were still in.stanccs of unfortunate and even scandalous appoint¬ 
ments to the cardinal.ite of very young mcm, of relatives or favour¬ 
ites of the popes and of men whose qualifications were by no 
means ccclesia-stical. But a real reform was at last effected by the 
council of Trent, and carried further by Sixtus V., whose regula¬ 
tions are still in force: a cardinal must, in the year of his yiromo- 
tion. be of the canonical age required tor his receyition into the 
order demanded by his rank, i.v. 22 for the diaconate. 23 for the 
priesthood and 30 for the episcopate, and if not already ordained 
he must take orders in the year of his appointment. Men of ille- 
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gitimatc birth are excluded, as well as near relatives of the pope 
(with one exception) and of the cardinals; the personal qualities 
to be most sought for are learning, holiness and an honourable 
life. All these recommendations have been, on the whole, well 
observed, and are so better than ever in the present day. We may 
add that the rnendicani orders have been represented, under the 
regulations of Sixtus V., by at least four theologians. The cardi¬ 
nals’ hats granted at the request of the heads of ('atholic states 
arc subject to negotiations analogoii.s to fho.se concerning nomina¬ 
tions to the episcopate, though entailing no concordatory agree¬ 
ment, strictly spieaking. on th(‘ part of the ()opcs. 

Creation.—The creation of cardinals (to use the oflicial term) 
is in fact nowadays the function of the pope alone. It is accom¬ 
plished by the publication of the ixr.sons chosen by the pope in 
secret consistory (q.v.). No other formality is e.sscntial; (he 
provision of Eugenius 1\ ., requiring the reception of insignia for 
promotion to be valid, was annulled by Ih'iis in 1571 Similarly 
neither the consent nor the vote of the S.ured C'ollege is required. 
The injunctions of the councils of Constance and Basel as to the 
written vote of the cardinals became before ver>’ long a dead let¬ 
ter, hut there still remains a relic of them. In the consistory, when 
the pope has nominated those whom ho desires to raise to the 
purple, he j)uls to the cardinals pn^.sent the question: “Quid vobis 
^'i(l<‘(urTh(' cardinals bend the head as a sign of their con¬ 
sent, and the pope' then conlinucvs: ‘Tta(|ue, auctorifate omni- 
[)0tentis Ibd, s;inctorum Apostolorum Fc'tri et Pauli, et Nostra, 
creaimis el publicamus saiiclae romanae Ecclesiac carclinales 
N. et N., etc.” 

The new dignitary, who has been warned of his nomination 
several wc'eks in advance by “biglietlo’’ (note) from the ofiic'e of 
the* secretary of stale, is then officially informed of it by a cerc- 


that this posthumous publication would not bo a pontifical act, and 
ran the risk of being declared invalid; and he publishc'd the names 
in a subsequent consistory (Sept. 17). 

The dignity of the cardinals is a participation in that of the 
sovereign pontiff, and as such places them aljove all other eccle¬ 
siastical dignitaries. This rank was first attriliuted to the cardinal 
bishops, and afterwarcl.s claimed by the rest. Their common pre¬ 
rogative was definitively established whcai they bca amc* the' sole 
electors of the pojie, at a period when (he jiapacy, under pontiff.s 
like Innocent HI., shone* with its most brilliant lustre f'or 
example, at the council of Lyons in i-v^c; all (he (aniinals took 
precedence of the archliishops and bishops T( was in or 

[)erha{)s (he year before, (hat Innocc’tif I\’. gr.inted (he cirdinals 
the privilege of wearing the rc'cl hat ; the scarlet robe, which still 
forms their co.<fume of cerc-monw was .tlrc.idy worn bv cardinals 
performing (he functions of legale; and (he use was soon extended 
to all- As to (heir civil relations, cardinals were assimil.ited hy 
the Catholic kings to the rank of ])rinces of the blood royal 'I'hey 
were-granted the official st\ le of Eminence 1)} I rhan \ III ( 1030 h 

The most lofty function of the cardinals is the election ot (he 
pope (.vce ('oNCLAVi:). Hut this fiiiuticm is necessarily intermit¬ 
tent. and they have many others to fultil .sre/e plrna. On those 
rare* occasions on which the* pope olliciates in person,, they i.arry 
out. according to their resijective ordc'rs, their former functions 
in the riiual. But they are. above* all, the assislanis of the* po])e 
in the admini.stration of the Chunh; they till icrt.iin |)ennanenl 
olliccs, such as those of chancellor, iieniieniiar>'. ele.. or .'igain, 
(•‘iniiorary missions, such as that of legate a latrn", they ]ia\'e 
seals in the councils and tribunals wliich deal wiih the aflairs of 
(he Churcb, and the Roman congregations of c.irdiinls 1 see Cr«iA 
Roman\) 


vto>ii(irin.\ of the jiope: he at once* waits upon the iiojie, to whom 
he is prc'sentc’d by one of the cardinals. I’he pope invests him with 
the rochet and red biretta, but there is no formal ceremony. The 
conferring of the cardinal's reel hat fakes place a few days later 
in a public consistory; while placing the hat on his head the* pope 
pronounces the following words: “Ad laudem omnipotentis Hoi et 
S.'imlaf' Sedis ornarnenfum, accijit* galerurn ruhrum, insigne* singu- 
laris dignit.iiis cardinalalus, per quod dcsignatur quod usque ad 
mortem et sanguinis effusioiiern inclusive jiro cxaltatione .sanctae 
fulc*i. pare et (juic'te ])opuli chrisfiani, augniento et statu sacro- 
sanc lae romanae Ecc lesiae, ie intrc‘{)idum exhibere debeas, in nom¬ 
ine I’alris c’l Inlii et Spiritiis Sancti.” While jironouncing the last 
words (he ])0{«* make,s (he sign of (he cross three times over (lu* 
new cardinal. The pufdic consistory is immediately followed by 
a .secret con-'i.storx’, to accomplish (he* last ceremonies. 1'hc* pojie 
begins by closing the mouth of the new cardinal, as a symbol of 
(he di.seretion he should ob.serve: after this he bestows on him (he 
carclinrd's ring, assigns him a title or diaconia; and finally, after 
going through the formality of consulting the Sacred (’oUege, 
finishes with the symbolic ceremony of the ojiening of the mouth, 
signifying the right and duty of (he new cardinal to exjire^^s his 
opinion arvl \ ote in the m.'ittcrs which it will f.all to him to consider. 

When the* new cardinal is rc*siclent abroad and aiipoin(c*d at the 
rec)ucst of (he head of his state, a mc'mber of the Noble (iuard 
is sent on the day of the consistory to give him the cardinal's 
“calotte"; after a few clays the red biretta is brought by a Roman 
prelate, and is conferred on him with great pom[» by the head of 
the state. But the conferring of the red hat always takes place at 


Bun idOKAi'ii^—• All works on canon law contain a ti’fati.se on l!te 
cardinals. .See jiarticcilarly, lor the Instory, riioinas'-iii, rt 

nnvu (Ij.srrfjl., tom J., Ill), ii.. (aj). iia-115. I'Or liisUiiA- and liiw, 
1 ‘hillil)-, A//a//r);rc</c/, viil vi ; H in.-^i hui,'-, ,S’v.s/of/ r/cs kadhd. K/rtlicn 
rrrlih., eol, 1, ]) iij. For the c.monicai a,sped, fcrr.ii'i , /'lowfitu 
hihl/Dl Ik , ,1. “Caia lin.i ic-“ ; bonis. />e 1 uriii mniiKni (I’ari'-, 

P|). 5-111; (.'arcl. cic Lut.i, Rrlutio 1 uriar runouuu , di^i. c l‘oi- 
d(,‘(:iil- ol the cerc^TTiotiies and cosliirra', <innialdi, l.rs ('onerdy/boas' 
rotnatniK (Su-nna, iKno). p 'in ei .ku/ ; B.irhii*)' dc Moniault, t.r 
i'ostinnc rt Irs asacev <■( (li^.\iti\t/iiiir\ ( I’ari ). eg. I'nr a li-l ol llu* 
name- ol the (.•irdinals, aiioulniL' to their title-, \ri De .M.iv-I.alne, 
J rrsoi ilr < liroitolo^^ir, i lA \ and in the rhronolo(di al order 

of their promotion, Iroiu St. Leo IX. to Benedict ilud. 1 r;7~ 

I.'p'; al o Aiiniutiio I'tiutifulc ((’itia del Vaticano, ;c)40). 

C.4RDJNAL FLOWER (/. A- 'lid (aniittalis), a I.iie-llowri- 

iiig h(*rl)at cons jic'reniiial n| I he 
lobelia l.imilc', widely di'-lrihuled 
in ('aslcrii Norlli .Aincriia. It 
grows in moist riel'; soil, ofirii ou 
muclci)’ banks, from soiitliern 
Nc‘w Bruii.swick and Oiit.irio 
westward to ('olorado and soiilh 
to I'lorida and 'I'c.x.i ., bloondng 
in l;ilc* August or Srptmibcr 
The plant, \c hi( h ali.iin a hoichl 
of from III () f t .. I le.i I , ;i I.ii go 
cluster of verv s}lo',^v ion-nolc 
red llowers. caih ;ila)u: .m imh 
long with a (hrc'e-di\ ided lower 
Cardinal flower (louflia car- liji ami a .slender ujinghi jiorlion. 



the hands of the (lope in a ]njl)iic consistory. 

Somc'fitTH^s the pope announces the creation of cardinals whose 
names he does not divulge, l)Ut reserve's the right of publishing at 
a later date. I'hese cardinals, W'hose namc-s he conceals “in his 
breast.” are for that reason called cardinals m petto. This prac¬ 
tice seems to go back to Martin V., who may have used this ex¬ 
pedient to avoid the necessity of soliciting the votes of the car¬ 
dinals; but for a long time past the pojies have resorted to it for 
quite other reasons. If the pope dies before making known the 
cardinals hi petto, the promotion is void; if he publishes them, 
they fake rank from the day of the first announcement. In March 
1 S75 Piu.s IX announced (he creation of several cardinals in petto, 
whose names would be: given in his will. It wa^ pointed out to him 


IJlNAie. . A NORTH AMERICAN d'iiiv plant I- oric id (fi( liimt 
PLANT fiEARING HANDSOME CLUS- Iruilbomr (if N'llllll A'lirriian 

IE»S, o,- VIVID RED BLOSSOMS 

CARDINALS, COLLEGE OF. Hu i 11. ,i ( 

Law*. orclc*rcd to be coclilic-cl bv I’iiis X, ;imi j)roniu!g;ei d b'-’ 
did XV. l)y the Bull, /’nivu/enti.winui Mater, in i'ii; imil;iiits 
perhaps the last W'ord to be said Minc i-niing Ihr i udinali! i.d 
1 dignity and the privileges and duties attached tc' (be "d" those* 
who wear the ruber yaleru'^. d he matP'r is theri i-o digested 
that little further conijiression is jios^ible or (oiianrnt ned'ssaiy. 
The cardinals arc* described as the* Tope’s i iiiiii‘i n'ns and ad- 
! jutants in the thrf‘e cirders of A c.irdinal bidinp" 50 cardinal 
priests and iq cardinal cjc*a(oris. d'hey are to be cho.scn freelv 
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from al] counlrics for their doctrine, piety and prudente. The amended book-list is avoided. The card system has been applied 
cardinal bishop first in promotion becomes dean of the Sacred to bookkeeping. “Loosclcaf ledgers” are popular. 

Colle^^e, hut only as first amon^ equals. Cardinals are required Within wide limits, the size of the cards may be varied to suit 
If) li\c in Rf)me, unless they he bishops of dioceses other than the the needs of the records recjuired. So simple is the arrangement 
six suburhuarian sees; these lattt-r are occupied by Cardinal that no particular inventiveness is needed to give it effect, but 


bishops, the dean beiriK' Hi-^hop of Ostia. Each Cardinal priest has 
a titular church, and each Cardinal deacon a diaconia, in Rome 

The Code* contains the Constitution of Pius X. Vacantc 
Svdc Apo^tol 'u a, which summarizc.-s most minutely the duties of 
(he cardinals clurirm; the inhr/i-^iiuin between one- ponlilicate 
and the nc-xt. 'The cardinals have no power, excc-pt in matter of 
immediate business. 'I’he cardinals are reciuired to mec‘1 and make 
the ceremonial arran^emc-nis for burying one Pojie and for 
eleclinj.; another. 'I'he ingress of the cardinals into conclave and 
their closure is minulcdy orderc-d Secrecy is imposed upon all the 
cardinals and the conclavists uncler pain of excommunication, 
liy the Comuiissum yiohis I’iux X. abolishecl the v'elo claimc-d by 
the Catholic powers under an unwritten law. Set' Carolnai.; 
Cci.NC l.AV).. 

CARDINAL VIRTUES, a phra.se u.secl for the iirincipal 
virtues oil w/iic h conduct in ^'eneral depemds. Soc rates and Plato 
(see Rrpuhlic, iv. .\2^) take theese to be iTuclenee, Courage (or 
I'ortitude), 'remperaiice and Justice*. It is noticeable that the 
virtue of benevolence, which has jilayed .so important a part in 
biblical ethics and in modern altruistic and sociolofrical theories, 
is omitted by the ancients. l urlher, against the Platonic li.st it 
may be UiTed li) that it is arbitrary, and (j) that the several 
virtues are not spec itically dotinc t, that the basis of the division 
is unsound and that there is overlapping. It is said that St. 
.‘\mbrcise was the first to adapt the Platonic classification to 
Christian theology, by the Roman (.'alholic (.'hurch these \ iriues 
are regarded as nalurtil as opposed to the theolo^ieal virtues, 
I'.iith, llojic* and (’harity. .Some authors, combining the two lists, 
h.ive s|)okeii of the Se\'en Cardinal N'irtues. In English literature* 
the phrase is lounci as f.ir back as the Cursor Muudi ( i.(oo) and 
the Ayenltite (>j hiieit ( moi. 

Hiici looKAem --M. Jewett, Ki fnthUi i>l I'IdIo (Ism:, trans Oxford, 
1HX7, Inlrod. p, Ixiii.) ; Plato, I'rohiy.oras ( cjo yco) . .•\rl^(o(l(•. .V/Vo- 
niailtnin hthii vi 1 c (>; I'li /,ica'Ii*r, d cltr, Eth. (.’nd eel.) | 

II. SiclKWick, IfiUoiv of (.sill (>( 1 .). pp. 44, i.yc, 14.C; and I 

Methods of i'.ihits, p I 

CARD INDEX. A method oi filing which has the great ; 



SrCTIONS Of CARD INDCX USLD IN THT CONTINUOUS REVISION OF 
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perfc'ct .ilph.ibel ii .cl orde r exen while its coiitc'iits are inen-ased 
or dimini>hc'd, 

E.uh'n.ime or subieit In entered on a separate card, and the 
cards are arrange'd .ilpli.ibeticalty in n suitable drawer or seric*s 
of drawers. If a naord bc'comes cibsolete it is literally di.'.carded. 
If a new record i.s needed, a fresh card is made out and placed in 
its proper cdphaheticcil order. If and when (he entire list grow*, 
beyond the filing cahiriel s eapacify. fresh drawers can be added 
Thus, the untidy, unsightly and misleading character of a much 


i many .sorts of appliances are .sold for the convenience of different 
! businesses. The system i.s extensively employed in the continuous 
I revision of E.njcyclopauia IJuiTANXirA. 

CARDING. The process of using the “card " (Lat. carduus, 

, a thistle or teasel) for combing textile fibrous materials. The 
])raciuc* of carding is of such great anticiuity that its origin can¬ 
not be* traced. It consists in combing or brushing fibres until thex’ 
are straight and placed in parallel liru.'s; in doing this, imiccrfect 
fil)res are separated from perfect ones, all imjiurilies are retnoxed, 
and the sound fibres are in condition for further treatment. The 
teasels once u.secl have long given place to hand cards, and these 
in turn to what, in the rudest form, were known as “slock c.irds, " 
namely, two wire brushes, each qin. broad by i-’in. long, and 
haxiiig teeth bent at a uniform angle. One xvas nailed upon a 
liem h with the teeth sloping from the operator, the other was 
similarly .secured upon a two-handled bar with the trelh slojiin/: 
towards the operator, 'J'hc inaleri.il to be tre.ileci wa.s Ihinix' .s[)read 
uj)on the fixed card, and the mox'ahle one draxvn by h.'iiid to and 
fro over it. When sullic ienliy carded, a rod funiislird with parallel 
projecting nc'eciles, called a "needle stick," was pushed amongst 
the card teeth to striji the fibres from the comb. 'I'he .strip thus 
procured was rolled into a slixer atuJ spun, 

J;mu*s llargre.'ives, the* inventor of the siiinning jcimx’, sus¬ 
pended the movable comb by passing two lords ox’er iiullexs lixed 
in the* ceiling and attached balance weights to o])positc‘ ends of the 
cords. 'I'his enabled him to lengthen the cards, to aiJ[)ly two or 
llirc*e to the* .same stock and to ncuiipuiate the top one with less 
labour, as well as to produce more and better work. In I\lay of 
174S. Daniel Bourn, of Leominster, iiaterited a machine in which 
four parallel rollers vve-re coxeri*d with cards, and set closi* to¬ 
gether. I'ibres xverc* feci to the (irsl rotating rollc*r, each in turn 
drew them from the preceding one, and a grid was enijiloyed to 
remove llic carded material from the last roller 'i’his introdincd 
the principle of carding with ri'volving cyxlmders xvhose surfaces 
were clothc'd with cards working [joint to [joint, In December ol 
the same yc'ar Lewi;. I’aul. of Birmiimham, I hi* inxeiiUm of draw¬ 
ing rollers, [latented two txjies of carding machine.-, in one, jjai- 
allel rows of sj.)aced cards wen* nailed ujjon a t xlindi'r xvhicli xwm 
revolved by a winch handle. Henc'alh the ( >'Jindc‘r a cone ax e 
trough had a card fixed cm the inside, so that as the tibres passed 
belxveen tlie two sc-ries of tooth they were combed. This xvas (he 
origin of “llat-carding,'' namely, nailing strips of station.iry cards 
upon tr.insver.se [)ieces of xvoocl and adjusting the stri[)s or tints 
by screxvs to the cylinder. In 170J, the lather of Sir Robert Reel, 
xxiih till* assist ami* of 1 largrc'.ixc's, eri'cted and used a (yliiider 
(aiding machine which dilierecl in somi* important part ic ul.irs from 
Bdiirn's inx c‘iil ion. 

Blit although roller-i anliiig .ind Hal-i arding arc* the only jirin- 
c iple.*, in use al the piesc'iil lime, to Sir Rnhard Arkwright belongs 
the merit of introducing an automatic (.irdiiig engine, lor betxveen 
tin* x'ears 177.1 and 1775 be combined liie x.iriou- improxi'meiits 
of h'\> predecessors. c*nljrelx' rt'modelled the m.nliiiie, and added 
p.irt.-- which made the oper.ition contiml^u.^ So ^^u(t's^lu! were 
these cauls th.it some of them xvere in lUc- al the beginning ol the 
present cc*ntury. Xc)txvitimtaiidiiig the numeroin and inqxjrl int 
cllange^ that haxe bee,i made since Arkxvrighi',s lime, carding n*- 
m.iiM.-. c.'^c■nli.dly the same as estal)lished by him, {See Coiiu.n' 
AM) Ttu CoTrox Industry; Cotton Machinery.) 

CARDIOID: .vec (T'rxi-s, Srkct vi. 

CARDIOLOGY: xe ( Hi XRT, Diseasks or the. 
CARDONA (perhaps the anc, rdiira). a toxvn of X.E. Spain 
in Barcelona province; :o mi. X.W. of Mauresa. the nearest rail- 
xvax' .station. Pop. (icjqo) .Tbbi ('mun., 6,47.41. t'arclona, built 
on a hill nearly surrounded by the river Uardoner, is dominated 
by .1 castle with triple Lxtii century xvalls and a fine Romanesque 
. h,'if)»'I (founded 10401. It is celebrated for e.vtensive rock sail 
de[)osits XXhieh form a neighbouring hill :6o ft. high and q mi. in 
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circumference. The salt, largely translucent, rests on sandstone 
and is covered !)>' a thick layer of claw The hill is worked like a 
mine; (he rock is car\'ed in Cardona into images, etc. 

CARDOON, Cynara Cardunrulns (family Compositae\ a 
pcmennial plant from the south of Europe and Harbary, a near 
relation of the artichoke. The edible part, the chard (not to be 
confused with Swiss chard or leaf beet ). is composed of the 
Maruhed and crisp stalks of the inner li-aves. Besides the com¬ 
mon and Spanish (ardoons, there an* the prickly-leavt'd Tours 
(ardoon, the red-stemmed cardoon, and the Paris cardoon, all 
of superior qualitc'. the Paris being the largest and most tender 
The species has been introduced into South America and has 
si)reacl over great areas of the Pamjxis. The common artichoke i.> 
also used for the production of chard. 

CARDOZO, BENJAMIN NATHAN (1870-iQ.vS). U.S. 

jurist, was born in New York city on May 24, 1870, and was 
graduated in iSSo from Columbia university, where he also re- 
i.ei\ed his mastrm’s (K'gree in iScjo. Although the law attracted 
him ‘‘with almost ecstatic consecration’’ he apj)arently hi'sitated at 
first (o enter the profession. He was admitted t(^ the bar of New 
^’ork in iS(;i. In 1914 he became just it t“ of thi' supreme court of 
New York, and tlu* satne \(*ar he w.as designated to serx’e as 
judge of the court of aitpeab, the state's highest tribunal. In 
km; he was elected for a full term as associate judge of that 
(ourt. President IIoo^■er appointed liim associate justice of the 
I’.S. sujireme court Id'b. 15, j<e-;2. An idtaalist and humanitarian. 
Justice Cardozo descrilted himself as a “judicial evolutionist." His 
decisions wt-re witlely studied, atul he e.x'erted a i)rofound influence 
in liberalizing the tomrnerte claus(‘ of the constitution and in 
upholding legislation of dinat social implication. H(' died July p. 
1Q3S, at Port Chester, New' 'N’ork. .Among his iniblications were 
Juriullr/ion oj the New York Court of Apprah (ipop); The 
Xiitiirc of til)' Judicial Procc.ss ( i()2i ); The (iroioth of the Line 
tig.^4); 7'he I\iriidoxes of Leiyd Science (icjaS); and Law and 
Literature and other K.s.sav.s (ig^si •• 

CARDS, PLAYING. For at least 600 years in Europe, and 
for many centuries more in oriental countries, playing cards have 
bi'en a iirincijial imiilement of gaming, conjuring and divination. 
They wi^rc* of imijortame in earh' iconograp)hy and have been 
much used as an aid in talucation. During (he 2o(h century they 
lia\’e seiwed chielly as equipment for ca'^ual jiastimcs. A survey 
(omjileted in i')4i indicaterl that in (he I’nited St.ates 8,4*^f of all 
families pla>’ed card games and 87C' kept ))la\'ing (ards in their 
homes. Similar familiarity with pla>’ing cards is general through¬ 
out the western hemisphere. 

The historx' of pla.\ ing cards has engaged the attention of more 
or less s('rious students since the lyih cen(ur\', and there is a 
large literature on the subject. Howex’er, the appariuit anxiety 
of these students to establish a definite time and pl.ue for the 
“iiu’eniion" of jilaN'ing cards persuaded most of (hem to cnalit 
legends unduK' and construe olisture sourtt's to suit their own 
conjecture; for exanqile, the tissertion that plax'ing cards were in- 
cented in (.'hina for a concufiine of the Emperor S'eun-llo, a.d. 
II JO, t fie source .addmed being a Chinese em \ tlopa(*dia of 1^78. 
^'et T. I'’, (f.irter {Tin- Invention of Printing in China, igJ5) 
l ites a referenci- to playing cards in Cdiina in a.d. q6i). Long be¬ 
fore that, the Chinese had jiaper monev' which Chinese cards so 
resemliled in design that their respective times of emergence 
could hardly have been long seiiarated. (Jriginally (he cards and 
mone\’ ma>' have bec-n identical, or, since in many societies gam¬ 
ing imiilements preceded Uioney, either may with equal likelihood 
ha\e engendered the other. In fact, controversy over the origin 
of ))laying cards has tended to divert ojiinion from the logical in¬ 
ference that playing cards were probably coeval, or nearly so, 
with the graphic arts in all countries wfiere those arts emerged, 
and so could have originated among any or all the peoples— 
Egyptians, Arabs, Hindus, Chinese—to whom, variously, their 
invention has been credited. 

The first use of playing cards wa.s at least as much for divina¬ 
tion as for gaming, and may be identified w'ith religious rites and 
symbols. The passage quoti'd by Professor Carter is concerned 
solely with an augury drawn from cards. Stewart Culin, late \ 
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director of the Brooklyn museum, showed that the designs of the 
earliest Korean cards—which, he believed, antedated the Chinese 
“money cards”—were derived from the ilivinatory use of the ar¬ 
row. Hindu cards had ten suits, representing the ten incarnations 
of Vishnu. Througli the middle ages pla> ing cards were used in 
the west for fortunetelling, and this practice has continued to 
the present day. Mrs. Hargrave* (see IChlioi^raphy) draws atten- 
tiem to the fact that a Saracen eard game introduced into Italy in 
the r4th century was called “naib" (wheiue naipes, the Sjianish 



Persian playing cards of the i6th century 
T ho backs of these cards portray scenes from Persian court life 


word for pla\-ing cards) and that “nailii” in Hebrew nuan^ 
“sorci'rw” 

I'he lime and place of the introduction of jilaying cards into 
Europe arc no less matters of tout rox'ersN’ than (he origin ol 
cards, d'hat (hey W'(*re carrii-d home hx’ returning Ciusaders, or 
wen* introduced into Spain or ]tal>' by the Saraiciis; 01 wen 
brought into eastern Europe by g\])sies or b>’ Tatar-; the^e .m 
some of till* thi'ories which ha\’e won support. It an>' of them i^ 
correct, Europe ha.s known pLis’ing cards since the 1.4th u nliir\ 

How'ex'er, sujiposed referi'iices to jilaN'ing cards in .a (lerni.ui 
manusi rijit c. 1.400 and a French poem of 1.328 au* disputed .im: 
(he earliest undisiiuted referemes are of the lati- i.pb ientury 
and at about the same time in different countries; (iermans’ 1,47; 
Ital_\' 1.477, Luxembourg 1.470, France 1.482, Spain 1,4^7 W'liile 
(his does not dispr(.)\’e an earlier existence of pla> ing c.ard- in lai- 
rope, it is argued that, for c!xamplt‘, Dante's l.iilure to mention 
them is significant, just as ti similar omission by ('liauter indi¬ 
cates a cornparatix'el)' late start for cards in England. 

At h'ast one l>pe of jilaN’ing carrl seems to hax'e been indige 
nous to Italy: the tarots, or jiicture cards, as distinguished iioni 
the number cards of (he* east, whiih they m.ay haxa“ antedated in 
Eurojie. 'I'here were 22 tarot cards, wltiih by t hemseb were 
used for fortunetelling or sirniile games. Combined with Ct mini 
ber cards they were used for a game (tarocrin in Italian, tiirok in 
German, tarot in Frendi) wliii It is still jilaxcd in norlliern Italy 
and ((“iifral Europe. In this 78-card dcak the tarots were (.died 
attutti (trumps) or naihes; they consisted of 21 niimberecl (.ircb 
allegorically representative of material forces, riatur.al elements 
virtui's and xices, jilus one unnurnbei-ed card, il niiitlo (in I'rem h 
le mat), (he fool—the jirecur.sor of our joker. The remainder (d 
the deck consisted of four suits— coppa { lAaAiir ). sfxida ( .wind 1 
denare (money), hatone (baton)—resembling the fmir slli|^ di 
Chinc-se cards (coins, strings, mx'riads, tens of mxri.MF) leach 
suit had 10 cards, nurnbe-red i to 10, plus four “court ’ or “coal" 
cards, king, queen, knight and knax'e. 

From these 56 cards evolved rn.^ny shorter deck' , im hiding a 
52-card French deck, a 32-card German deck and a .|o-( ard 
.Spanish deck. The I'rench ke|i( the* king, ejueen kna\c and (cm 
numeral cards in each of the four suits, which (hcv (ailed pique 
(siiade), coriir (heart), carreau (diamond) and /////e ((lub). 
This deck the English adoptc‘d, and througli them the .Anu'ricans, 

I The German deck consi ts of 32 cards, each suit haxing three 
I coat cards (one king and two knaves 1 and lixc- number cards; the 
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Nuits an* Herz (heart ), Eirlirl (cluh, of whirh the symbol is an 
acorn), f/iin (leaf 1 and Sr/irllr (diamond, hut (he .svinlad is a 
hell). Because of the spread of national cames such as whisl. 
hridRC, piquet, ecartc', and others, both the 52- and 32-card decks 
are used in all [carl.s ftf tlie wctrld- 

'The earlieU hure.pean cards _ _ __ 

wc-re elaf)orately hand-painted, 
and too costly for yc-neral iisc*. |j 

hill early in tin.' isih cenlurv l 

wood enyravinR (rre Wooncnrs j 

AM) VVooi>-Kn’i.«avin'(;) fouinl i(.h ; 

principal expression in the print- }!j I 

iny of pla>'iny cards, whic h Ihc-re- lifeSl Mill 

U|)on spread to the c oinnion peo- I 

j)le with rapidity. The yarne of 

cards may ha\’e been late in — '.z:z=::^ 

real hiny Knyland, but by 1463_ 

the Enyli.sh card makers peti- Chinese playing cards 

tinned for. and were awarded a jerohihition on the importation of 
plaviny cards. The wood-enyravecl cards were often coloured by 
ineaii.^ of stencils and d>’es. a process of manufacture which 
remained in common use for more than ,350 years ihereatler. 

IMayiny cards have for centuries been made- of pasteboard, for 
only (he paste can make them properlv opaque. Today they are 
either jjrinled or lithoyraphed (muallv the latter) one or (wo 
pm ks to the shc'el, cm h [lack comprisiny 52 cards plus a joker 
and a card ynh iny the scoriny rules lor coiilracl bridge and other 


I facias of playing cards. Cardinal Mazarin taught young Louis 
1 XIV his geography, history and other studies by this means. 
There is hardly a subject, from theology to war, which has not 
inspired a set of educational pkiying cards. 

Taxes on playing cards are almost universal. In France and 
Spain their ntanufacturc is a slate monopoly. In England a 
patent to collect a duty on playing-card imports w'as granted 
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Tarot playing cards 


yarnc's. Whereas early cards wc're .s()uare., extremely oblong or 
(rare ly) round, and as large tis 0" x 4". the popular mocicmn si/.c's 
;iii' 3)" X 2 1 ” and 3'/' x 2',". The cards arc* die-cut, with rounded 
I orners. from the large .slicel; sc r;ipcd, .sanded and sometimes 
lacciuered on llieir edges. Every card nnmufacturer employs 
sc'crct retiiK'nieiits 011 this jirocess. It is cslitniiled that from 
S4, 000,000 to 77.000,000 pack.s svete made and sold in llie I'niled 
Males each ye;ir from 11)41. Included vve.'e (after 1934) some 
(jiiaiUily of cards made' oil leituiose acetate or nitrocellulose 
shec'ling. ("arcl.s with Braille mat kings are prepared lor the blind. 

I'he evolution of jikis'ing cards has been notable lint slow. 
I’ntil (lie .'01 h ceiiturv' plasung cards were much used for gambling 
games, and ganihlers’ supeustitlon.s le.ar of change delayed ini- 
provenienls. ('ard.s deiiicling national heroes and current events ! 
fnu'e ;(p])c'ared c ontinuoiisl}', hut have- succeeded onl)' as novt'l- i 
lies; soviel Kus.sia'.s ellori to replace traditional n)\al designs j 
with res'olutionary tiyurc's was tihaiuioned ( loeS); and tiu' figures ' 
on lintisli .iiicl L'.S, court cards aie costumed as of the time of 
Henry VII and I lent \ V’lll. It was not until after 1.S70 that 
■double- head’' cards (whic.h may be read from either side) with 
imlifes in the corners became stand.cid, I'lie g;iinblt;r s fear of 
being cheated [ire\ enl eel the Usc- ot cle< oialic'e hack designs until 
after 1S50. for it v\as felt that [il lin white ha(.ks toulcl not so 
e.isil>' he maiked. 

.'I'he form of pla>'iiig cards has been much used for games re- 
c|uiring ollic-r (h.in the' usual designs aiui for divers purpcises. Al¬ 
though one i.tf the- earliest manuscripts ( 1377) was (he work of a 
monk who apprcwc'cl card plaviny .a.s a harinh-.s.s pastime, and 
through llic' itith century several clerics i.s.sueci j)la\iny eards 
hearing scnpluial ]>iiss;iyes, after c.ire] playing became widespread 
il w,is lociked ii[»on wiili clisl;ivnur by iJie church. The- Euntans 
teiiiu'd ]ila\iny cards "'I’he de\il s jiic ture hoeck.” and to them and 
.mioiig■ ot hc-r I’lolc'stants il was sinlul e\ c-n to have pl.ixiny cards 
in the luiiisc-. .Alter iS.pp ('Specially in New Enylaiul, cards ‘omi- 
lar to staiulard playing cards in lorm hut not in design b.id been 
produced, and tln-se wi're deemed |)ermis.sihle in devout lumies. 
One' cif the mo-t pojMiI.ii of these games. Rook, con.sists of four 
suits of consc-ciKivt ly iiumliered c arcl.s. Tiif c{i.sai)pearance of faro 
(c/,m) and other card g.imes from gamiiling houses, and the fact 
that in the United Stales card games are most often played with¬ 
out st.ikc',s, and in (innit Britain for insignificant stake's or none, 
ha.s indnetuecl most cliunhes to vvilheiraw their objections to 
lilaying canks per sr. 

•After 1508 or before, efforls were* made to remder education 
ea.sii'r amj more jialat.ible f)y printing instructive text on the 


j (1(115) by Jame.s I to Sir Richard Coriingsby; the first internal 
I tax (ome in 1628. when Charles I agreed to bar all imports and 
lh(‘ manufacturers paid 2s. per gross yiacks to the crown, and i.v 
to (he collector, i farthing per jiack in all. This tax was gradually- 
inen-ased until in 182S il had reached half a crown per pack. 
After i7()5 (he tax stamp had to be printed on the ace of .spades, 
whence the tr.idition of the ornate design of that card. After 
I S.'S tile lax was reduced to a moderate figure, which finally bc- 
I Ciimc 3c/. per pack, in the United Slates plac’ing cards were first 
taxed in 1894, the first rate being 2 cents per yiack. In 1944 it 
was 13 cents. 

Collections of old playing cards may be found in many coun¬ 
tries, among (he most notable being those in the British museum 
and in the United States I’laying Card company’s card museum 
in Cincinnati. 

Unu.iooKAi'iiv—Catherine Perry Hargrave, .1 History of PlnviuK 
Canii and a BibUoyiraphy of Cards and Gaining (ig^o) ; F. Jc.'-.sel, 
Hildioj^rnphy of H'eri;,s in English on Playing Cards and Gaming 
(11105); Henri ReiU' ((’.Allemayru-, Lrs Cartes d jouer (rgol'); Eiiyeiu' 
Kolb, Old Plaving Cards from the Fifteenth to the Nineteenth Century 
(llungaria Hooks, 1940). (.A. H. Mn.) 

CARDUCCI, BARTOLOMMEO ( 1560-1610), Italian 

р. iinic'r, bc'ttor known :is Cardi'CHo, the Spanish corru[)tion of his 
Italian patronymic, was bom in Florence, where he studied arcfii- 
lecture and s(ul})ture unck'r Ammanati, and painting under 7 au- 

с. uro. He n» comyianied the latter to M;idrid, where he painted the 
I ceiling of the Escorial librarx, assisting also with the frescoes that 

i .idorn tIu' cloisters. Most of his works are to be found in Spain; 

' till' most celebrated is a “Uesic'nt from the Cross,” in tlic church 
: of .San I-'elipe el Real, in Madrid, 

j His x ouriyer brotlu'r A'TNC'r N'Zo (j 5(18-1(138 ), was born in Flor- 
eme. and w;is trained as a painte r by Bartolommc'o. whom he fol¬ 
lowed to Madrid Jlc- worked for i’hil)p 111 and IMiili]) I\'. anci 
hi.s I'cst p'ic lures are tho.se e.xecuted for the former monarch as 
dc-eor.itions in the I’nido. Examples of his work are preserved at 
Toledo and other S])anish cities. Among his pupils were Giovanni 
Kuci. Pedro Obregon, X'eia, Francisco Collantes, and other dis¬ 
tinguished rcyirescntatixfes of the 17th-c-en(ury Sfianish school. He 
was also author of a treatise or dialogue, Da Ins Excelcncias do la 
Piritura, published in 1633. 

CARDUCCI, GIOSUE (1835-1907), Italian poet, was born 
at \'.d-di-C'as(ello. Tuscatix-, on July 27. 1835. the son of Michele 
Carducci. a physician who had suffered imprisonment in his youth 
for his share in the revolution of 1831. Carducci was educated 
at the University of Pi.sa, and liegan life as a public teacher. He 
lud been appointed to a po.st in tlie municipal college at Arezzo, 
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but the education department refused to confirm the appointment 
on account of his political opinions; and he then settled in 
Florence where he gave private lessons and edited a scries of 
the Italian minor classics. In i860 he became professor of Ital¬ 
ian literature at Bologna, where he lectured for over 40 years 
with fruitful results for Italian criticism. At Florence he had 
been the centre of a group of young men bent on overthrowing 
the reigning romantic taste and on a return to classical models. 
The poems written during this period were collected under the 
title of Rivic (1S57), Juvenilia in the collected works, lie showed 
at once his great power as a poet and the .strength of his repub¬ 
lican convictions in the hymn to Satan, hino a Satana (written 
1863, i)r. 1865). Levia Gravia (1868) was a re-is.sue of the Rime, 
with some additions, but without the poems he had published 
separately in the interval. Then followed Deccnnali (1871). 
poems dealing with the main events of modern Italian history, and 
Nuovc Pocsic (1S73), afterwards incorporated in Giambi ed 
lipodi (1S82), and the three serie.s of Odi barbarc (1877-S9). In 
these odes he renewed the efforts made by earlier Italian poets 
to adapt Latin prosody to Italian verse; he succeeded where his 
predecessors had failed. Me did not attempt a mere imitation by 
the use of long and short syllables, but sought to rei)roduce the 
rhythm of the classical metres. He adopted clas.sic forms because 
in thought and feeling he was Roman ; he had a profound sense of 
the continuity of Italian history since the days of Rome’s great¬ 
ness. He was pagan at heart. “Oth('r gods die.” he wrote, “but 
the divinities of Clrcccc know no setting.” 

BiiiijooKAi’nV.—Cardurci’s critical wairk may be studied in his 
Oprrr (20 vols., Bologna, ] 009), ])ut he himself sup«Tvisc(l a 

selection from liis pro^c w'orks, Prost (Bolonnu, 190*;). Hls Poem 
W'cri' scparali'ly printed (i()02). .SVe also Lettere, di Giosue Carducci 
(2 vols., B. L. Bicker.steth, Carducci: a selection from his 

poems, with vecM- trails., notes, etc. (1914); Chiarini, Mcmoric 
della vita di Giosid Carducci (Florence, 1904); B. Croce, La Icttcra- 
tura della nuova Italia, vol. il. (1914) ; Orlo Williams, Giosui Carducci 
(1914) ; E. I'apini, L'uomo Carducci (1918). 

CARDWELL, EDWARD (17^7-1861), English theolo¬ 
gian, was born at Blackburn in Lancashire in 1787. He was edu¬ 
cated at Brasenose college, Oxford (B.A. i8o(); M.A. 1S12; B.l>. 
1819; D.D. and after being for .several years tutor and 

lecturer, wais appointed, in 1814, one of the examiners to the uni¬ 
versity. In 1825 he was chosen Camdiai professor of ancient 
history; and during his five years’ professorship he published an 
edition of the Ethics of Aristotle (Oxford, 1828-30), and a course 
of his h'cluivs on The Cuittage of the Creeks and Romans ( 1833). 
In J831 he siuceeded Archbishop Whately as principal of ,Sl. 
Alban's Hall. He published in 1S37 a student’s edition of the 
Ori'ek Testament, and an edition of the Greek and Latin texts 
of the Josephus de Bello Judaieo, with illustrative notes (1837 ). 
He projected a history of the Cliurch in England to be founded 
on I).'i\'icl W'ilkins’.s Concilia Maejtae Britawiiae et Jliberniae. 
Of this w'ork he executed some portions only; Documentary An¬ 
nals of the Reformed Church of England from /5.70 to lyib, 

2 vols. (Oxford, 1839); History of Cotiferrnres, etc., connected 
with the R.cvision of the Book of Common Prayer (1840); and 
Synodalra, a Collection of Articles of Religion, Canons, and Pro¬ 
ceedings of Convocation from 1^47 to 1717 (1842). Hi.s Refor¬ 
matio I..egnm Ecclesiasticarum (1850) treats of Church reform 
during the reigns of Henry VIIL, Edward VL, and Elizabeth. 
Cardw’ell also edited Bishoj) Gibson’s Synodus Anglicana (1854). 
He died at Oxford on May 2^, iSoi. 

CARDWELL, EDWARD CARDWELL, Visroi .%t 

(1813-1888), English statesman, was the son of a merchant of 
Liverpool, where he was born on July 24, 1813. After a brilliant 
career at Oxford he entered parliament as member for Clitheroe 
in 1842, and in 1845 was made secretary to the Treasury. He 
su[>porfe(l .Sir Robert Peel's free-trade policy and went out of 
office with him. In 1847 be was elected for Liverpool, but lost 
his seat in 1852 for having supported the repeal of the navigation 
laws. He soon found another constituency at Oxford, and u])on 
the foundation of Lord Aberdeen’s coalition ministry became 
president of the Board of Trade, although debarred Ity the 
jealou.sy of his Whig colleagues from a seat in the cabinet. In 


1854 he carried, almost without opposition, a most important 
and complicated act consolidating all e.xisting shipinng laws; but in 

1855 resigned, with his Peclite colleagues, upon the appointment 
of the Sevastopol em^uiry committee, declining the offer of the 
chancellorship of the Exche(]uer pressed upon him by Lord 
Palmerston. In 1858 he moved the famous resolution condemna¬ 
tory of Lord Ellenborough’s de.spatch to Lord Canning on the 
affairs of Glide, which for a time seemed certain to overthrow 
the Derby government, but which ultimately dissolved into noth¬ 
ing. He obtained a seat in Lord Palmerston’s cabinet of 1859, 
and, after filling the uncongenial posts of secretary tor Ireland 
and chancellor of the duchy of Lancasti'r (iSoi ), became secre¬ 
tary for the colonies in 1864. Here he reformed the s>'sf('m of 
colonial defence, refusing to keep troops in the colonies during 
time of peace unless their exjiense was defrayed by the colonists; 
he also laid the foundation of feder.alion in (.'anada and. rightly 
or wrongly, censured .Sir George Grey’s {(j.v ) londuti in New 
Zealand. Resigning with his friends in ]S()6. he again took office 
in 1868 as secretary for war. In this j)Ost he jn rformed the most 
memorablt* actions of his life by the abolition of piirchast' and 
the institution of the short st'ivice system and the resiTve in 
the army, measures which excited more o],)])osilion than any (d 
the numerous reforms effected by the Gladstone go\tnnrnent of 
that period, but which were entirely justifual b>' their since«s- 
ful working afterwards. Tht'V laid the foundations, still almost 
unchanged, of the modern British Army, t'ardwc ll justly ranks 
among the greatest military reformers since Loucois, .iiui, like 
Haldane later, hi.s achievement furnishes ;i jiroof that dra-tic re¬ 
organization in an army can only come from outsirh'—1 he in- 
fluenci' of a clear-sighted and militarily interested jiolitical ihief, 
It is an ironical comment on the opiiosition which he met that 
to-day, although the Cardwell schcane of linked battalions, one 
at home and one on foreign service, is hampering the indefxmd- 
<‘nt mechanization of the army at home, mihl.iiy opinion shrinks 
from modifying a scheme grown sacrosanct from long usage. 
On the resignation of the Gladstone ministry in 1874 he was 
raised to the pec*rage, but took no furthca- ])romineni part in 
[lolitics. His mental faculties, indeed, were* com^iderahly im¬ 
paired during the* last few yc'ar.s of his lifcg ;iiul he died ;ii 'rorf|uay 
on Im‘ 1 ). 15, 1886. He w.as not a showy, hardly c'ven a jaominent 
{lolitician, but effected far more* than m.any more t onspi( iiou.s 
men 'J'he gre-at administrator and the bold innovate.)!- were niiiied 
in him in an exceptional degree. 

CARDWELL, a town 100 mi. N. of Townsville. Onceiisl.ind 
Australia, on Rockingham bay Pof> of town and distriii (19’, ;' 
4.416. Gold and tin are found in the ncdglibourhood; there an 
factories for preserve and saiice-making .-iiid for meaf-exlr.n t and 
tinning produc tion. Sugar and maize are the- child crops, am! some 
timiier is exported. 

CAREW, SIR GEORGE (d. toi:-), EnglPh diplomatist, 
second son of Sir Thomas C.irew of Antonv, vs.is sc'retaiw- to Sir 
Christopher Hatton, and was sent on an embassy to Sccaalcn and 
Pol.'ind in 1508. In the reign of James hc' was emploved in !iego- 
tiating the treaty of union with Scotland, and from I'lO-; to i()09 
he w.as ambassador to the court of J’rance. Gn his return he wrote 
a Jxelation of the State of France, which remaim-d in maniiscrijit 
until 1740, when Dr. Birch appended it to his Historical I'ii w of 
he Negotiations between the Courts of Etigland, I'rav.cc and 
Brussels, from iLig2 to ihJj. 

CAREW, RICHARD (r555-rt)20), English ])oel and anti¬ 
quary, w.as born on July 17 f555. at Antony House, K.is! Antony, 
Cornwall. At the age of 11, lic'entered Christ Churcii. Oxiord, and 
when only 14 wa.s chosen to carry on an extempore debate with 
Sir J’hilip Sidney, in presence of the c-arls of Lc'icc sicr ami War¬ 
wick and other noblemen. From Oxford he- removed to the .^^njdle 
Temple, where he .sjK-nt three years, anri (hen went abroad In 
1580 he was appointed high-sheriff of Cornwall; lie' entered jiarlia- 
ment in 1584; and he served under Sir Walter Rah igh, ttien lord 
lic'utenant of Cornwall, as treasurer. He licn amc' a nu inbc-r of the 
Soc'iety of Anticpi.arics in 1780, atid was a fiiend o) William 
Camden and Sir Henr>' Spedman. His gre-at work is the Survey of 
Cornwall, published in 1002, and rejerinted in i-/t'O and 1811, It 
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Still possesses interest, apart from its antiquarian value, for the 
pifture it ^ives of the life and interests of a country gentleman 
of the days of Elizabeth. Carew’s other works are: a translation 
of the first five cantos of Tas.so's Grru^dlrmnir fi5Q4), printed in 
the first inslanie without the author's knowledge, and entitled 
(rodjrcy of puilloinir, or the R<rouerif. of llirrmalarn; The 
Exiimitidtiou of d/c;/'.s ll f/i- fi.so.}), a translation of an Italian 
version of John Huarte’s Exumrn dr luyrnios; and An Epistle 
fouccniifn: the Exerllencc.s of the Ejiiilish Touf^ue (1605). Carew 
<iied on Nov. 6 iOjo. 

His son, Sir Rh mard Carf^w (d. 104.^?) was the author of a 
True iind Rrtidie ll’uy to learn the Latine Tofif^ne, by writers of 
three nali<jn.s, [)ulilished by Samuel Ilartlib in 1O54. 

CAREW, THOMAS (b iMiqi, Kngli.sh poet, was born at 
West Wickham, Kent, the son of Sir Matthew Carew, master 
in (liamery, and his wife, Alice Tngqieriny, widow of Sir John 
kicers, lord mayor of London. At the age of 13 be matrit ulated 
at Merton college, Oxford. He took his degree of B.A. early in 
it)i 1, and studied at the Middle 'I’emiile. Two years filer he was 
sent to llal>' as oik' of the .ambassador Sir Dudley Carlelon's 
household, and when the amb.issacior returned from Xc-nicc' h«‘ 
seems to have kept Thom.as Carew with him. for h(‘ is found 
in the cajiacily of sec rel.irx to Sir Oudley Carlelon at 'Fhe Hague', 
e.irly in itiih. In Aug. Ko.S C.irew entered the service of Loid 
Herlierl of Cherbury, in whose train he started for I rmcc- in 
March Kuci. 

C.irew became genllein.in of the jnivy ch.imber in icc^.S, Ihob- 
ably in ih^o he* was rn.ide “sc'rvc'r” or taster-in-ordinary to the* 
kitig 'I'o this period m.ay be attributed his close friendship 
with Sir John Suckling, Ben Jonson and Clarendon; the latter 
savs th.il Carew was “a person of pleasant and f.'icetious wit.” 
Dotme, whose lelebrily as a court preacher lasted until his dc'alh 
in if)4i, exercised ;i iiowerful if not entirely hc'.allbful inlluc'tict' 
over the genius of Carew Iti IVb. 1(144 masque by the- latter, 
c'tilillc'd Corlinn Rriiatdu urn, was ac ted in the* banc|uc‘ting house' .at 
Whitehall, .and w.is printed in i(>^4. C.irew was generally sup- 
jxised to have died in 104S, but Clarendon tells us that “afic'r 
50 >'ears of life spc'iit with Ic'ss severity and exactness than it 
ouglit to have been, he died with the grc'atest remorse for that 
licence,” If Carew w.is more lli.m 50 years of age he* must 
have' dit'd ill or after 1(14.4, and iti fact there were final additions 
m.ide to his Roenis in the 4rd editioti of 

C.irew’s itotiiis, at their best, arc' brilliant lyrics of the purc-ly 
sc'iisuous order. The\' open to us. in his own phrase, “a mine of 
rii h .111(1 pregn.tnl fanc c’.” His metrical style was intluc'iu c'cl by 
Jon.son and his im.igerv still more cle.irly by Donne, foi whom 
he b.id an almost serv ile admit.it ion His inlc'lh'ctual [lower was 
not comii.ir.ible with Doniu's, but Carew had a lucidity .and 
diri'itness of lyrical iilieramc unknowti to Donne. B is [lerh.qis 
his grc'atest distinction that hi' was the earliest of the C.iv.ilier 
songwriters b\ [irofc'ssion, of whom Kochc'ster was the' latc'st, 
[loets vvlio turnc'd tlu' disrejiutable incidents of .an idle court life 
into poc'try which was oflc'ti of tlic' rarc'st delicacy and the jiurest 
inc'lodv and colciur, 'I’lic' longc'st atnl best of Carew’s [loems. “A 
Kajilurc',” would bc' more widely a[ipreciatecl if the rich tlow of 
its imagination wc'ic' restrained by grc-.iter reticc'nce of taste. 

■flu' Icest edition of Carew’s Roevn is that pre[)are(l by Arthur 
Viiuent in i.Soo. 

CAREY, HENRY (cl. 1744), Engli.sh [loet and musician, re- 
[uilecl to bt' an illegitini.ile son of Ceorge .Savilc. mai(|uess of 
H.ilifax.w.is born tow.irds the end of the i7lh cenlur>-. Carey 
studic'd under Olaiis Linnc'rt, Rosc'itigrave and Geminiani He 
wrote' the woid.i .and music of 'J'he Contrivances; or More B'uy.v 
than (hie, .1 farce [iroclucc'd at Drury L.ine in 1715. His Jlant^ine, 
and Marriage; or the Dead Man's W ethlini; was acted at Lincoln's 
Inn Eielcls in 17.'^. Chrononhotontholoi^os (1734) was a success¬ 
ful burlesque of the bombast of the contem[)orary stage. The 
lii'st of his other [lieces wc're .1 Wonder; or fhe Honest Yorkshire- 
man (1745). a ballad ojiera, and the Dragon of Wantley (1747). 
a burlestjue o[iera. the music of which was by J. F. Lampe. Carey 
is best remembered by his songs, “Sally in our Alley" (printed in 
his Musical Century) was a sketch drawn after followdng a shoe¬ 


maker's ’prentice and his sweetheart on a holiday. The present 
tune .set to the.se words, however, is not the one written by Carey, 
but is borrowed from an earlier song, “The Country Lasse,” 
which i.s printed in The Merry Musician (voi. iii., c. 171O). It 
has been daimc'd for him that he was the author of “Cod Save 
the King” (xee National Anthems). He died in London on 
Oct. 4 1743. Edmund Kean, the tragedian, was one of his great¬ 
grandchildren. 

CAREY, HENRY CHARLES (1704-1870). United States 
economist, was born in I’hiladelphia, Dec. 15, 1704. and died in the 
same city, Oct. 13, 187Q. The son of Mathew Carey, an Irish 
immigrant who develo[)ed the foremost [lublishing house of his 
time (Carey k Lee) and expired in a welter of pamphlets and 
■ flurry of tempers. Henry Carey w.ilked in thi' w.iys of hi.s father 
' but with more measured and discrec't a step, becoming eventually 
! the first United States economist of note. The eclecticism of Henr> 
Carey, forever a wonder to Ihi* economics [profession, m.ay be 
traced in [lart to his father who wrote in hi.s life tiiru' more than 
half a hundred pamplilets, exiiressing W'ilh viluperalivt' skill the 
“harmony of interests” latent in thi' new world. A [lious (fatholii 
and staunch Republican, In* fought the battles of the New England 
j f ederalists, all si'vere Lroli'stanis, for a, tariff that would eiiham e 
1 th(' national [Power of the United Stales, [irolect its manufactures, 
j create markets for its agrii ulture, and balance its eionomv, Like 
j Jiihn .Stuart Mill. Henry Carey h'arned economics at tlu' sidi' of 
his father, in [)eri[)at('lic fa'.hion, 

C.irc'y vit'wc'd nature' as a grand continuum aliounding in har¬ 
monies. Societv origin.lies in man’s assault on the [ihvsical uni- 
vi'rsc', which [irogrc'sses as he assoc i.at('s with otlu'r mt'ii, and to- 
gi'lher thc'V turn to ever more intelligi'iil ;i(iion vvhih' in llu' 
[process mental [lowc'r su[)ers('d('s [physical. With grc'ali'r control 
over nature' man’s control over otlu'r men dc'clines, and eciu.ali- 
larianism becomes difiused throughout society, culminating in 
an h.irmonious orek'r of things, thus giving the' lie to the (ii'onal 
(oun''el [iroliered bv the classical economists. Tcjiical of I’nitc'd 
.'"t.'ilc's ('(onomists. Carev rejected classical rent tlieorv but tittered 
a uni((ue subslitul('. eonit'iiding that cultiv.'ition jirogrc'ssi's from 
the' [loor to lu'ller lands and >’ic.'lds increasing ratlu'r than dimin¬ 
ishing rc'lurns. As socic'ly eli'vc'lops its economic resources, capil.'vl 
(iiuhilling im|)rov('el land) ticcumulates, rc'ducing the* rate' of inter¬ 
est but increasing its amount. The worker's share, however, in¬ 
creases, for he* becomes relativelv more valuable. .Aggre'galt' rt'al 
income' rise's and be'Corne'S more C'(|U.'dly distributed. A[)att from 
his e'conomic harmonic's, Carey is known for his advocacy of a [Pro¬ 
tective tariff, which is characte'ristic of the United St.-iP's school of 
('conomits whose founder he' is often called An admixture- of 
Hamiltonian statecraft, Ce'rm.in mercantilism, and the' efiusive 
()[>timism of the- young and vigorous nation, the Unih'd .^l.iti". 
school had gre-atc'sl significance in Euro[P(' vvlu-re it was e-agerly 
taken u[) as a foil against British lahsez jairc. (\\. D. (i.) 

I CAREY, WILLIAM ( 17G1-1S44), English oriental scdiolar, 

' and [lioneer of modern missionary enterprise, wms born at I’aule rs- 
[pury. Nortliam[ilonshire. on Aug. 17, 17(11. Beiorning [pastor cpf 
a Ba[ptisl church in Lc'iee'ster in 17.S7 Care-y ht'l[Pi'd to fipund the 
B.iptist Missionary Society, and was one of the first to go to 
India, in 17<)U At Seram[pcpre. he- e.'^t.abhshed a chunh. a school 
and a [printing-[irc'ss for the [publication of the Scri[ptures and 
[philological wcprks. In i.Soi Carc-y was a[P[K)inl('d [prcpfc-sscpr cpf 
Oriental langu.ages in a college fepunded at I'ort William by the 
marque'ss of Wellesley. He [ireparcd numerous philological works, 
consisting of grammars and dietiepiiaries in the Mahratta, San¬ 
skrit, runiabi, 'reling.i, Bc-ngali and Bhot.inta di.dects. From the 
Seram[pore [press there issued in his lifetime over 200,000 Bibles 
and portions in nearly forty different languages and dialects, 
Carey himself undertaking most of the literary work. lie died 
June 9, 1834. 

See Lives by G. Smith (18.S4), and S. P. Carey (192.0. 
CARGILL, DONALD (t6to?-i6Si), Scotti.sh Covenanter, 
was educated at Aberdeen and St. Andrews, in 1655 he was 
.qp[>ointed to the Barony pari.sh in Cdasgow from which he was 
ejected in 1662. He ventured back to eelebrale the Communion, 

; and was arrested, but scpon liberated. He was wounded at Both- 
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well Bridge, and fled to Holland, where he remained a few months. 
On his return he joined Ric hard Cameron in publishing the San¬ 
quhar declaration, and excommunicated the king and his officials. 
He was apprehended, and brought to Edinburgh, where he was 
beheaded on July ’7, lOSi. 

CARGO, a ship-load, or the goods (or even, less technically, 
persons) carried on board a ship; and so, by analogy, a term used 
for any large amount. For the maritime law affecting the cargo 
of a ship, sec Averagi;; .AFFKEic.JtTME.N r ; Marine. Insi-rance; 
.Saia’age; Lien; for the specialities of cargo-ships ,sre Ship. 

CARIA, ;m ancient district of Asia Minor, bounded on the 
north by Ionia and Lydia, on the w'est and south by the Aegean 
Sea, and on the east by Lycia and a small part of I’hrygia. The 
coast-line consists of a sue cession of gre-at promontoric's alternat¬ 
ing with deep inlets. The most important inlet, the Ceramic 
(iulf, or Gulf of ('c)s, exte nds inland for 70 m., between the great 
mountain promontory terminating at Mn’IicIus on the north, and 
that which (‘xtencls to Cnidus and the remarkable headland of Cape 
Krio on the south. North of this is the dt'ep bay calk'd in ancient 
times the Gulf of lasus, and beyond this again was the deeper 
inic'i whic h formerly extended inland between Miletus and Fricne. 
but of w'hicb the outer part has been entirely filled up by the 
alluvia.l dc'[)osii> of the Mac'under. South of C'ape Krio again is 
the gulf known as the Gulf of Doris, with several subordinate 
inlets, bounded on the south by the rugged promontory of Cynos- 
serna (mod. Cape Aluiio). Between (his headland and the frontier 
ot Lx'c ia is the- sheltered b.ay of Marmarice, noted in modern times 
as onc' of the' finc'sl harbours of ttu* Mc'diterranean. 

Almost the' whole' of Caria is mountainous. The two great 
masses of Cadmus (Ho/- Dagh) and .Salbacus (Baba Dagh) are 
in fact portions of the great chain of Taurus (.vee Asia Minor). 
I'rom tlu'se lolt>’ range's Ihc're c'.xtends a broad tableland un many 
parts more than 7,.000 tt. bight 

The co.ist is tringc'd b>' numc'rous islands, in some instances 
sc'paratc'd oid>’ b\' narrow straits from the rmiinland. Of thc'se 
the most celebrated arc* Rhode's and Cos. The country knowm as 
Caria was shari'd bi'twc'cn the' Carians proper and the Caunians, 
who were a wilder peoifle, inhabiting the district lietween Caria 
and Lycia. Thc'V wi're not considered to bt‘ of the .same' blood as 
tlic' Carians. and were', therefore, exc lucled from tlu' temple of the 
Cari.an Zeus at Mylasa. which was common to the C'arians, 
Lydians and Mysi.ins, though their language was the same as that 
of (he Canans i)roj)er. Herodotus (i. 17-) believed (he Caunians 
to have been aborigines, the Carians having been originally called 
Lcleges, who had bc'c n driven from (he Aegean islands by (he in¬ 
vading Greeks. This .sec'ins to have bc'C'n .'i prc'vah'nt vic'W among 
(he (dreek writers, for 'rhucydidc's (i. S) states (hat when Dc'los i 
W'as “i)urihc'd ' more' than half the bodies found buried in it were 
those of “(farians.” 

A considc'ralile numbc'r C)f short Carian inscriptions has bc'en 
found, most of them in Egypt. They were first noticed by Lepsius 
at .'\bu-Simbel, where he correctly inferred that thc-y were the 
Work of (he Carian mercenaries of Psammetichus. 'J’he language.', 
so far as it has been deciphered, is “Asianie" and not Jndo- 
European. 

The excavations of W R. Paton at Assarlik (Jnuni. Ilrll. 
Studies, 1.SS7) and of I'd M'intc'r at Idrias have resulted in (he dis¬ 
covery of Late-Myc c-naean and Gc'ometric pottery. Caria, how¬ 
ever, figured but little in history. It was absorbed into the king¬ 
dom of Lydia, where Carian troops formed the bodyguard of the 
king. Cnidus and Halicarnassus on (he coast were colonized by 
Dorians. At Halicarnassus iq.r.') the' Mausoleum, the monument 
erc'cted liy Artemisi.i to hc-r husbancl Mausolus, about .:?Go n.c , 
waas excaviited by .Sir C. T. Nc'wton in 1857-1858. Cnidus (q.v.) 
was excavated at the same time, when (he “Cnidian Lion,” now 
in the British Museum, was found crowning a tomb near the site 
of the old city ((.'. T. Newton. History of Discoveries at Cnidus, 
Halicarnassus and Branchidae). 

In the Persian epoch, native dynasts establi.ffied (hemseDcs in 
Caria and even extended their rule over the Greek cities. The 
last of them .seems to have been Pixodarus, after whose death the 
crown was seized by a Persian, Orontobates, who offered a vagor- 1 


ous resistance to Alexander the Great. But his capital, Halicar¬ 
nassus, was taken after a siege, and the princijiality of Caria con¬ 
ferred by Alexander on Ada, a princess of the native dynasty. 
Soon afterwards the country was incorporated into the Syrian 
empire and then into the kingdom of Pergamum, as part of which 
it passed into the Roman [irocime of Asia. 

See W. M. Rani.say, “Historical Geograiihy of .Asia Minor” {R.C,.S. 
iv., iScjo) ; VV, Huge and K, Friedrich. An haolo^tsihr Karle van Klnn- 
asien ; I'errot and Chijek'/, IlnlDry of Art it! I.vdia, 

Curia and L\ua (Faig. tran.s,, iS().’) ; .A. H. SaycT. “Tlif Kariiui Lan¬ 
guage and Jn.'.rn|)tions” ( T.S.B A. i\. i, 1SS7); P, Kvi Im Inner, Em- 
leituni^ in dir Crschiehtr dcr j^ruu hist hen Sprachr, i))), .crC' tiS()()). 
For the coinage sec Ni .mjsmatk's. (A. 11 . S.) 

CARIBAN, one of the important linguistic slocks of South 
American Indians; the name is derivc'd from the Caribs, the 
warlike and widely raiding Indians mc'l tirst bv Columbus in 
the Lc's.ser Antilles and .icljacc'nt coast of 
\a'ni'/.uc'la. The name Canb probably 
means “strangt'rs.” 'I'he Canb tribe's in 
this ri'gion, whert' thc'x- were tiiNt met. wc'rc' 
rc'lalixc'ly recc'iit iinader.s, ha\ing con- 
(|uerc'd anc.1 largely absorbed or driven out 
the older Ara\v;ikan {qv 1 inhabitants 
'bribe's of this sloe k hc'ld, at the- time of 
till' tirst Europi'an contact, mo^[ ol \eiu'- 
zui'l.'i north of the Orinoco ri\'i'r, and \M'-t- 
ward to the' prc'sent bonier ol Colombi.i, 
jiossibly peiu'trating as lar a*- thi' lowi'C 
Magcialc'na. 'bhey helchnost ot I he intI'l ior 
of the' Guianas and the' region soulhwards 
to the Aimi/.on. Scattered tribes of this 
stoc k are found as far west as t In' (iua(|iies 
on the ht'aclwali'i's of thc' Cac|uc'ta ri\er in 
Colombia, while others, siuh as the .\inaca 
and Pimc'iitc'iras wc'ri' on t hc' d'oi aiii in.s and 
Paranhyba rixc'rs in nortli-easli'rn Bra/il, 
'bhi' Bakairi on the head-waters of the 
Xingu in M;itto Grosso were'the souihi'rn- 
most tril)(', and this region of Ihi' Bra/,iiian- 
Boii\i.m borch'r is belie\’c'cl to ha\i' bi-en 
the Caliban tribes on'ginally .q.iread 

'I'he Caliban trilx'snien were soniewbat taller than the Ara- 
wakan, but like them th<'>- wt're piowiihiigb- brae livecplialn or 
round-he.ided 'I'hey sometimes luid wa\’>’ Iniii. The\ were gi'ii- 
erall\’ w.irlike, and often marki'dl>' cannibalistic, \ et their general 
culture' was on a jtar with that of tlu'ir neighbours. In the Caiib- 
bean rc'.gi()n tlu'V were' excellent c.anoe-makc'rs, and wi'ic' one ol 
(he fc'w (u'oples in the New World to emplos’ sails. 

.S'ee foi lists of Cariban liibev, 1. .Adann Miilrriain jnair ■ir-i'ir a 
rrlahliysrinrni dune yraininanr loiii/xiirr dr\ dialeile-. de hi /iiiiiilh 
Canhr (Pari-, iScicl; 'b. Kcx li (iriineSei g, Die tliiinaholol'nuiiin 
(Anlhropos, jCjOH vol. in., pj). (jO-<)5). 

CARIBBEAN SEA, an arm of ibc' Atlantic occ'an liounded 
by the' inlands of the West. Indies (jii the' c'ast and north, b\ X'l'iie 
ZLiela, Colombia, Panama and Cost,a Rica on the soulh ;md bv 
Nicaragua, Honduras, (iu;item;da, British Honduras and Mexiio 
on the' wi'sl. It is about .}oo mi. wide' at its narrowc'st }ioinl .along 
the' Windward isles at its easternmost boundary, .'iboul 700 mi 
wide' at its wiclc'st between Panama and Cub:i. and approxini.itel>' 
I 500 mi IcMig, with a tot.d .irc'a of about 750,000 s(|uare inili-s 
'blie Caribliean was discovc-red fey Columbus on Ids first encage, 
ancl was extensively explored li>' him on his subsef|ueiit iouriie\s. 
On his (jfih and last voyage he skirtc'd its wc'stern shore's from 
Honduras to \a‘nezuel;i in a .se.an h for tlu' “strait” to the China 

.'-e.is. 

'I'he ojK'idng of the' P;mam.'i canal (7.7 . j has coircei li cl the 
Caribbc'aii sc'a into one of the great ship highwax'' of the world, 
hut for qoo years prior lc» this Iht' Caribbean w.is the l.iu-le.-l route' 
of travc'l. trans[)ort and battle's in the- we,stern heiniqiherr. The' 
Isiliinus of Panama, some 50 mi. wide, early bc'c .ime thc' route for 
transhipment of the' treasure's of the- .Sii;tni''h colonic" of the' 
Oi'c'ut and of South Amc'rica. and the convoys ol Siianish mer¬ 
chant .ships became the- objc'cts of raid" li>’ jiir.itc- ireebooters 
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and buccaneers. The mainland borderinjr the Caribbean came to finally interpreted) that the British withdraw the Mosquito pro¬ 
be called (he “Spiatiish Main,” and the fortified cities on its shores tectorate, and that the United States and Great Britain agree, as 
were the ct ntre id .'Spanish colonial trade and the objects of raids a principle, that neither would obtain or maintain any exclusive 
by Knglish, I'reiuh and Duti h warship.s, privateers and pirates, control over any ship canal to be built through the isthmus. 

An immense tre.isurc pa.ssed across the Caribbean, for not only The construction of the canal proved impossible on these terms, 

the eslimated £i, ioo,000,000 of silver taken from Peru, hut vir- owing to public opinion in the United States on the matter, 

tually fill the tratfu: Irom (and to) Buenos Aires was carried over- ; and this treaty was finally replaced by the Hay-rauncefote Treaty 
land across the Andes to Lima and by shijis up the Pacific coast ^ of Nov. 18, 1901, signed by John Hay, secretary of State of the 
to Panama, there transhipped and thence by convoys of galleons | 
to Siiairi. In later years tlie trade of the Caribliean colonies of 

Sjiain driltetl into the hands of the English, and beginning with 

the f.'iiiture of th(' island of Jamaica iq.v.) in 1655 (in the cour.se 
of a raid ordered by Oliver Cromwell against the Spanish colony 
on (he island of .Santrj Domingo), British outposts began to ap- 
pe.ar on (he islands and mainland. 

d'he slralegir im])or(aiue of the (.'arihbean region has been in- 
cmisirif'Iy em/ih.) a>ed since the opening of the Panama canal, 
f rom it.s earlie^^t history, how'i'ver, it has been in (he balance of 
<lifi!<»(iia(i( arKi <onirnerri.il .struggle, although seldom its(d[ the 
prize or olijeit of wars. During the .slavery era, (he islands pro¬ 
duced an immense wealth of .sugar and other plantation products, 
and during the earlier slrnggl(*s for Canada, the French deliber¬ 
ately ( hose to hold their W'est Indian islands and to leave (he bleak 
w.isli's of Canada to the British. C'uba {7.7'.) has been the object 
of intrigui' and (onfroversy from (he lirsl sign of the wisakening of 
Spain’s bold upon her (olonies of the New World, but was left to 
be the very last foothold of Spain. Frann*, faigland and the I nited 
States all Iranklv .sought occasions to annex the ‘‘gem of Antilles.” 

Cuba’s nulepemletii e in the end was directly due to (he fact that 

in (he declarr'ilinn of war against Spain on April ig, iMgS, the , ..... ... 

United Slates t ongress expressly stated dial it would under no Washington. It was there jirovided that (be United States should 
( ircumstances take over the sovereignty of tul:»a, a ph.-dge car- build and fortify (be canal, but should make no discrimination as 
ried out to the letter, in s[tit(' ot a two years’ intervention early to (oils .uul facilities in favour of .American ships as against British 
in the rejinbliian life ol Cuba shijss. The canal was ftnall>’' completed in 1914 and ojicned to 

'I'he [(ritish (ontrol of the (‘arihbean was from the first due traffic in 1920. 

largely to naval strength and i ommiTcial pre-eminence. By (he 'I'hi' possession and fortific.alion of the Panama lanal has. as a 

end of the ihth century Fmglish >hij)S were the jiredominating much (]Uotcd jihra.^e cxpresse.s it, extended the southern borrliT 
inen haiitmen between all f'urope and the West InihVs and (he of the United Slates to the canal. In addition, (he Spanish-.Arneri- 
Spanish 'Main, and following (lie capture of Jamaii.i in 1655. can War, while it left Cuba a free and indeiiemlent country, re- 
Ihere began the estalilishmi'nt of British colonies on certain islamls served, under the IMalt amendment, the right of supervision over 
and on three W'ell-delined regions on (he mainland, Belize (q.v), foreign treaties and alliances made by ('uba, .and gave to the 
(he Mosijuito co.isi ot Nii.aragua, .and in what is now Brili'-h United States naval base's at Bahia Honda on the northern and 
Guiaii.i iq-i'.). 'file hre.ak-up of the S|)ariish empire at (he begin- Guaninnaino bay on the southern coast of (he island. By these 
niiig of (he lolh century, and the abolition of slavery in the half provisie)n,s, the I’nili'd State.s stepped into strategic control of 
(enluiv that lollowed, lelt (he Caribbean islands reln(i\a‘ly in- ("'ubn, the true “ki'y” position of the whole Carildiean area. At 
signiliianl for a time, a.s commercial units, hut their strategic im- the .same time, the nf fiui.sition of Porlo Rico jilaced the United 
port.itue leniaiiied Tndeed, Gri'.at Britain, from the very begin- Suites in (he second most important strategic sfiot in the Carih- 
niiig ol her puliliia! control in the region, was obviously conscious liean, a position consoliflnteri complelr!\’ with the purchase of the 
of the importance of this f.actor, ('ven in the years when the com- Danish West Indies or Virgin islands (q.:'.) in lorb, as St, Thomas, 
men i.d .side was .apparently overwhelming. The po.s.ses.sion of | (he l.irge.st of the.si'islanris, holds the ki-y po.sition on (he .Anegnda 
jani.iiid'riiiidad and other islands g.ive Great Britain a pre- I pa.ss.age, tin* shorti'st route from Eurojie to Ihi' Panama canal, 

domiu.int position in the Caribbean se.a, and during the years of The sli.itegy of (he ("’aribbean .sea is linker) with that of (he 

Spauisli deiadetue, no ri\al at all held atn' other str.ategic position j Gulf of Mexiio. and (he crimparison witli the Mediterranean sea 
there. j is insiinctic'e 'I'lir Mi'diierr.mi'nn. how('\Tr, is controlled by (di- 

In I 8)1), Ihe diM()\’ery of gold in ('’.ilifornia. newly arquired by j braltar. (he Bo.sporus and Su-. z. and the C'aribln an has bul one 
the United St,lies as a result of (he .Mexican War. iri-.'ited a do 1 iKj.sition (omp.iralile to any ot theS('~the Panama canal as com- 
111.ind for short and i omfort.ible Iran.-^port from Ihe .Atl.intic sea- j pared with licit of .Suez. On the olht'r h.md in })lace of the single 
boaid to (lie P,n itic As ;i substitute lor (he long lick ;ii.ro^s (he sl nilegic <‘ii( r_\'of the Strait of Gibraltar, there are a hiiruirerl jios- 
jilains, f.vl [i.nUels on the Atl.iutic .and others on tlie I’aiilic be- j sibli; entries into (he Uarilibt'an and the Gulf of Alexico, half a 
gan to oiler (omfurtahle jounic\ s, with land transport f.aeililies ! dozen of them of prime importance Commemiiig with (he-Straits 
•icro.ss 'the Uthiiius of Panam.i and also across Ni<ar.igua, xia ihe- of Idorida (with the A'm atari channel com])le1ing the access to the 
San Ju.m riser .iiul Lake .\i( ar.igua and with only sh(>rt laiul Jour- ; Cariiihe.iU • (here are, in addition, (he 'Winrlward passage around 
iiexs aiound the !a|)i.!s in (he rivi r and m ross llie imile'- from (he e.-i-iern ]joinl-of C'uba, the Alona passage between Haiti and 
Lake \ii .ii.irm.i to the Pacit'ie. d'hither w.is dr.iwn eominercial at- I’orto Rieo, (he .Anegada passage eastward of St. Thomas, the 
(eiition in the United St.ites. d'alk of an i-lhmian canal beianie mules between Alartinique and Santa T.mia, and that north of 
inoie-aitixe than at any time in tiu* previous, .pno years, and the Trinidad. Between all (he Windward isles, indeed, passage is e:\.sy 

position of Gnat Britain in the Carilibe.m became a subject though unimportant 

of Atiieriian observafinn and negotiation. In the C'layton-Buhver The strategic importance of the Caribbean positions is due 
Tn.itv, signed in Washington on .April ro. rSso, by John M ("lay- however, primarily to the fact that the control of the northern 
(on. sei retary of Stale of the United Stales arul Sir IJenry BuKver, ■ lussages must he held by the United States to ensure access (0 (he 

H M ministi'r in W’.ishington, the British holdings in Belize were , lan.il and defence of her coast-line around the Gulf of Afe.xico. 

not discussed, but the treaty as signed and ratified provided (as { With the chief positions on C'uba and Porto Rico in the hands of 
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the United States, the question of strategy virtually disappears, 
but their loss in case of war woulil quickly change the whole 
strategic problem. With Cuba allied in war so closely as it is with 
the L’nited Slates, the Straits of Florida become virtually an in¬ 
land means of communication, and the resources of the continent 
stand behind the naval base at Guantanamo bay on the southern 
side of Cuba. Thus Guantanamo bay takes precedence as a mili¬ 
tary position over Jamaica, because it is based on a continent in¬ 
stead of on an island, yet before Spain lost Cuba, the possession 
of Jamaica by Great Britain, a great naval power, made any ports 
and naval bases that the British might build and supply on the 
island of Jamaica of vastly greater military importance than any¬ 
thing Spain, a weak power, might build in Cuba. 

In recent year.s, two little Dutch islands, Curasao and Aruba, 
off the coast of Venezuela, have acquired a new naval imi>ortancc 
that greatly increases the strategic value of the British positions 
on Trinidad and in British Guiana: this is due to tin; location of 
great storage of oil from Venezuela in the relineries of imjuirtant 
Briii.Nh, Dutch and American companies on these two Dutch 
islands. The United States has no actual or potential base on the 
islands or mainland of northern .South Anumiia so that the stra¬ 
tegic imjiortance of Cura(,ao and of the port of Cartagena in 
Colomhia are enhanced both for this reason and for their supply 
of oil, Cartagena now having oil coimng via a 700m. pipe-line from 
the interior to loading stations close to the I'olornbian sea-coast. 
These two positions were, moreover, of considerable importance 
since earlii.'st times, the one, Cartagena, as a Spanish fortilied city 
with an excellent harbour for the small Sfianish merchantships 
and warships, and Curasao as one of the few literally jierfeet bar- 
hours of the world, and the rendezvous of the pirates and buc¬ 
caneers of the e.arly colonial ])eriod. 

The Panama canal is of course, the dominating strategic spot 
of the entire Caritilx'an region. 'Fhe pos.session of this outstand¬ 
ing jiosition by the United States has thus been the re.sult of 
the developments following the Sjianish-American War of 189S, 
prior to which time the only important base in the entire re¬ 
gion that was in the hands of the United States was Key West, 
The British domination of the Caribbean was shared at once with 
the United Stales on the com lusion of the Spanisb-.American War 
and ils terms of iieace, and reliiujuished to her on her acqui.silion 
of the Canal Zone and the construction of the canal and its de¬ 
fences, The irnporlame of the llay-Pauncefote Treaty must not 
be overlooked in this connection, howe\'er, as without that vol¬ 
untary cession of her right to build the. canal in conjunction with 
the Uniteii States, CTeal Britain might still be in strategic control 
of many of the key positions of the C'aribliean. 

The Uniteii Stales had, however, been grailually growing in a 
consciousness ol the importance of the Caribbean region to her na¬ 
tional safety. The development of routes to the Pacific coast after 
1840. mentioned aboxe. was the first of many steps. That was fol¬ 
lowed by the eiforl to limit Briiish possessions on fhe islands and 
the littoral ol the Caribbean in 1850, and was manifested almost 
violently in the imutroxersy with Great Britain over the arbitration 
of the boundary between British Guiana and Venezuela in i8g6. 
In the years .since the Hax'-Pauncefote Treaty, the so-called "doe- 
trine of the paramount interest” of the United States in the region 
of the ('aribbean has beionii' one of the most vigorous offsprings 
of the Monroe Doctrine (q.v.). 

The dominating position of the United States in the Caribbean 
region has been accepted there with relatively little protest, al¬ 
though it was challenged by Mexico in IQ27, when the Govern¬ 
ment of President Calles gave moral and financial support to the 
movement of the Liberal revolutionists in Nicaragua {q.v.). 

The policy of paramount interest in the Caribbean has resulted 
from time to time in direct intiirviintion by American oflicial ele¬ 
ments in the life of the islands and smaller continental rcpuhlic.s. 

1 ne financial and military interventions in Santo Domingo 
{q.v.) in 1907 and 1911 and in Haiti (q.v.) in 1915. all of 
which were undertaken on the ground that had the United States 
failed to act European Governments might have sought to do so, 
are the outstanding examples. The two interventions in Nicaragua. 
1912-25 and in 1927, the landing of marines in Honduras in 1924, 
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; anil ihe purchase of the Danish West Indies (\ irgin islands 
fg.-ej) in 1917 are among the other examples. The incidents 
surrounding the separation of Panama from Cohmibia, in¬ 

cluding the settlement of the Colombian claims for damages for 
the revolution by the payment of $25,000,000 by vote of the 
United States Congress in 1921, furnish additional indications of 
tliis policy. The statements made at that time by Pre.sident Roosi'- 
velt furnish the text for much of the treiwhaut literature on the 
subject of American predominance in the ('aribbean 

The value of tht* holdings ol tiny nation in tlu' C.iribbt an region 
has been so greatly enliaiueti by the building of the Panama canal 
that the cjueslions of stralegx' and paramount intere.si ,ire in no 
si’nse lh(; sole determinants of desirability. 'I'he grotsih of the 
Iraftic through the Panama Canal began, bt'fore 1027 (when llie 
Nitaraguan difiiculties ctiused lu'w offuial emiiuiations of it) 
to bring forward the question of the iiossible Iniilding of a staond 
I anal, through Nicaragua, to which the C nil cd Smtos holds option 
l>y treaty. In his Minneapolis aildri'ss, Chaiies lluglu'S, while 
SCI retary of Stale, declared; 

"So far as the region of the Caribbean siai is loncerned, if there 
' were no Monroe Dot.triiu', one would ha\e to be ireated for it, 
i . . . By building the Panama i.ui.il we havi- not only establislicd 
a new and convenient highwtiy of eonmierie. bul we iiaxe (leaied 
new exigencies and new' eondilioiis of slralegx' aiui dt'iiMui, It is 
tor us to jirolect that highway. It ma>' also be Ile^e^sa^>’ for us 
at some time to build another canal between the .Atlaiiiii and 
Pacific oceans and to protect that.” 

In general, the jiolicy of Iht; United Stales toward the uiuntries 
of fh(‘ Caribbean (cbielly manifesU'd in llie smaller and more 
turbulent rcjiublics of the island,s and of Ceiitr.il Anieriia) has 
been to encourage their developmeiit into good neigh!tours for 
the (anal, to assist them in economic and fiiKini ia! nialteis, and 
where trouble threatens, to foia'stall this W’ell in .nbaiue of ils 
Iteeoming a crisis. Landings of .American marines h.iw inwiiiably 
beem in relatively small numbers, and on the ground of proUalion 
of American lives and ])roper(>', the only ground on whidi tlu; 
President of the Criited Slates as eomniander-in-clner of llie army 
and nav}' (an use Ibearuu'd torees abroail W'ithout spei iln .lutliori- 
zation of Congre.ss. d'he oflicers and crew's of the .so i.dli'd "speei.il 
serx'ice” squadron of a dozen sm.ill cruiser.s :uid giinboal... lia^ed 
at lh(' Panama canal make iieriodic friendly visil; to the jiorls 
and capitals of the ('entral American and Caribla an lonijiries, 
and the .admiral of the I'nilecl Stales Heel, appear'^ siuiiKuJy at 
times in lhe.se capitals, while lully accredited niinisler.'- ,iie posied 
in every country, whereas oilier World Powers inainlain only 
legatioTis accredited to two or more of the countries. 'I'hese minis¬ 
ters, ajijH'aled to in time of crisis, aid in solving itioMmi; brouglil, 
to their attention and furnish or invite iirolessional aid from the 
United Slates in more cornidicated dinicullit's. 

The .system has been declared to be paternalistic, Ini! llie stand¬ 
ing of the Ihiited Slates ofiicials is always maintained in the most 
rigorous eti(|uette, and the jiositiou of dec i-.ion tend Ihe immense 
power wielded by the.se rejiresentali\ c;.s of W’.'ishington are ^ ly 
the gift ol the countric's theinselx'es, although it should be added 
that the .situation is not frowmecl upon by the Dcpariim ni of bi.ile. 
The whole .^lale of balance in Ihe Cariicbean, with milil.irx pie-i- 
tion, naval strength and political “paramount inleresi” in the; 
hands of the United States, furni.shes not only a dehmle jirofee- 
tion to the United Stales and her sister rei>ubli( s in tl.e region, 
bul rc;nders the Panama canal safe from siiriirise and htrgi I> so 
from any real danger to ils cominunicalions in time of war. The 
strategic as W'ell as the commercial importaiue. of a second canal, 
and the jnditical value of such a lonstruc lion in Nicaragua, unite 
in making this (Uweloiinu-rit, with its vast imna'-e in tin* im¬ 
portance of all the elements considered, a not unlike ly cxiension 
of the future history of the Caribbean region. 

BinLJoGRApriY.—Alfred T. ATah.tn, The hjtrrrs! cf Arnrr/ra iu Sra- 
poiicr (i{)Ot»); Stephen Bonsil, Thr /\ tturii <ni M t il:irrriih( 

Cf. also, Charles Evans Hughes, ‘‘Ohservation^- on tin .Mmiroe f)oc- 
trine,” an address before the Ameriran Hat Asso< i.ilion, Augu.'.l ao, 
102a ; and Walbicc; Thompson, ‘‘The Origins (,f (In Tuk trine of the 
Paramount Interest of the Ignited .States in the KiM'iim ot the Carib¬ 
bean Sea,” an address belore the Academy of I‘<>|jtu,al and Social 
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Science, Philadelphia, reprinted in the Annnh of tlie Academy, July, 
1927. ,SVr also Theodore Roosevelt, Frar God and Take Your Oiin 
Part. The subject has nfit been developed, and source material remains 
to be studied in Foreran Relation.^ of the Vnitrd Slates at periods 
of (rises and in the unpublished fih's of the Department of State in 
Washint'ton. A summary of some of the diplomatic developments 
is (imtained in John basset! Moore, I)i^e\t of International Lan' 
A larK<“ literature of newspaper and majtazine articles and 
pamphlets has siirunu up in the course of (liscus^ions of the activities 
of the United States in Central America, sonie of which are mentioned 
in the bihlioeraphies under the artides ('kn'JJcxj- Amihica, Monhok 
Docikink and Panama Canai,. (W.Tiio.) 

CARIBBEE ISLANDS, a name diiefly of historical im- 
portatue, sotiieiiiues applied to the whole of the West Indies, 
but strictly comprehenriintt only the ihain of islands stretebiny' 
from Puerto Ri(o to tlie coast of Soutli America Tln-se are also 
known as the Lesser Antilles, and the bulk of them arc' divided 
into the two y^roiips of the Lec-ward and Windveard islands. See 
CAKiiuir.AV Si:a. 

CARIBOU, flie name of flie North American reindeer. There 
are two s]ie(Ies. the larttir “woocll.itui carihou'’ and the ‘‘barren 
yround cariliou” (Scr Riindij ic ) 

CARIBOU HIGHWAY extends from C'ailie Creek, 15 .C . 
Canada, to lla/,ellon in tlie same jirovime and consists of 
about 500m, of improxed road¬ 
way, 'I'his scenic route follows 
the hrazer river, crosses the I'real 
lake' ( ountry to tlie heaclwalers of 
the Skeena river near llazellcm 
and passes throutth rettions 
abouiuliiiK in mountains, l.ik 
rivers and valleys that are rich 
in ftame, rishiny' and campin;,' 
facilities. (.';Hhe creek, Clinton, 

Soda irei'k. Prince Ceor^e, Van- 
(lerhoof, Hums lake and Smithers 
lie in its path 

CARICATURE, i fpiural 

term, adopted from the ITeiuh, 
for the .art of [liclorial ridicule 
or satire of any kind, whether 
personal, soci.d or political, de- 
rivc’cl from the It ah.in word ra/'i 
(liturn in the sense ol a portrait i 
are ludicrously e.xamaMMlc'd 

The practice cd personal cancature is at least 
recorded by .Aristotle and Aristopli.inc 
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Caribou highway 
which characteristic features 


old as to be 
both of whom tell us 
sometbiiiK of an artist naiiicc! I’.iuson who m.ide |)ictorial fun of 
people, and was made to sufler tor it. Ai.tain, Pliny incmtions tw'o 
sculptors, Hiiiialiis and Allieiiis, who, b>’ w;iy ot a joke-, c'xliibitecl a 
l)(»rlrait ol ihc‘ poet lli|)i)onax, who was \ciy iikdv. lor public ridi¬ 
cule; the- poet is said to liavc' rctalialecl in satirical verse with such 
elleci ih.il the S( ul[itors han^'ed themseKc-s in dc’sjiair. Tlial none 
of thc-se three a|)pc‘ars to have’ lumetilc-d bv his activilic-s in tliis di- 
rec’tion very iiossibly acccuints for the f.u t that the line of their 
siu cc'ssors. if they had any, is not tr.u cable, and that aniony, all 
the stories relatcal by Vas.iri there are none ih.it point to any 
survival of ihc-ir baneful inlluc'iue. Leon.irdo da \'inc i made- many 
wondc'rful drawiuKS of dislorlc-ci lieacls, hut tlu-se we are told were 
life-like- ]iortrails carc'fullx' studied from actual freaks, and it is 
not until tlu* close of the ibth century that wc’ can he|;in to trace 
a rtyular unbroken peciictree for the art of Caricatura (the* “ritratto 
ridicolo di c ui si.insi esairerati i difetti" as it is defined in the 
NF.ttGu lofH'diii) trom the' U.irracci .and (heir sc hool in Ho- 
lopna, thrcnicth (Ihe/zi, 'rownsliend, D.auntic'r, Diyditon, “Ape" and 
“Spy," to its suprc-ine lixin)^ practitioner Ma.x, and (he very nu¬ 
merous luoocl of slinydng birds whom his rexival of the art in the 
clo.siiiK ,x'ears of the l.ist cc'nturx’ undouhlcdly did much to 
cncoura^'e. 

RISE OF CARICATURE 

Early Italian School. —In Bologna caricatura was the natural 
result of its artistic and popular “atmosphere.” So at least says 
Count Malaguzzi-X'alcri in a recent brochure, and he quotes with 


I approval the opinion of Ludovico Frati (from an article in La 
I Villa Cittadina, Nov. 1919J that when the history of caricature 
I in Italy is .studied as it has been in England, France and Ger¬ 
many, Bologna will have one of the first jilaces in it. The foun¬ 
dation of the vivacious Papagallo in the ’8o.s of the last century 
prox-ed (hat the old spirit wa.s not extinguished, and a glance 
at its activities in the 17th and iSth centuries reveals a con- 
j .siderable amount of material for such a history, which has sonic- 
I how escaped the attention both of the* historians of caricaturists 
and of the Magnasco .society. So far from being tcnchroso, the 
school—the actual studio of the ('arracci—apia-ars to have 
sparkled with continuous outbursts of artistic humour. “I Carracci 
slc’ssi amavan lo scherzo," says Malaguzzi, and they habitually 
indulged in artistic frivolities in the intervals of serious work. 
Thc-y began by introducing (he use of linear symbols and asking 
their friends to guess what they represented—a practice possibly 
foreshadowing those of some of the modernists—and visitors 
I to the- studio were regarded as fair game for caricature, and saxv 
I themselves portrayed under the guise of dogs. })igs, beasts of 
burden, and exam of inanimate objects like jugs or loaves of 
I bread. Annibale Carracci himself w.is rtespoiisible for some of 
the.se, and his followrrs includcal Pietro Idieini, Lioncllo Siiada, 
Giuseptie Maria Cresjii and, most prolific of all, Giusepi>c‘ Maria 
Mitelli. Eight large volumes of Milelli's drawings, many of 
them caricatures, are in the library at Ifologna, and a pair |)rc.‘- 
sented to the British Museum by Laurence liinyon are of a 
(|uali(y (hat induces a strong desire to sc'e some of the' oihers. 

None of these names is familiar—at least as a caricaturist — 
but (hanks to the ixnglish engraver, Arthur Pond, xvho publi.slied 
a .series of 24 prints in i 74,u we have examfiles from drawings in 
prixalc collections by Guerc irio, Francesc o Mola and ('arlo 
Maratti. Most of Pemd’s subjecls. however, are by the then 
“famoso cavaliere clelle caricature," namelx'. Pietro Leone- Ghezzi, 
who w.'is renowned in Rome, not only among his fellow-country- 
inen, but also among foreigners for his caricature portraits. 

To Pond we are akso indelitcd for xvhat i.'^ pos.sibly the earliest 
example of pure caricat ure in Great liritain, a draw’ing made by 
Antoine Watteau when he xvas in London in 1720. of i)r. Misau- 
biii. a Frc’nch refugee who wa.s so succc’ssiul in his profession 
as lo be branded by posterity as a cjuack. 'Fhis drawing is said by 
M.irieltc' to have been made in a cottee house, and it is not 
straining jirobaliilily to suggest that the place may have been 
Button's, where Hogarth in his younger days made jxirtrait 
sketches from the life. None of the work mentioned so far. it 
should be noted, was intended fc.ir [lublication, for caricatura xvas 
(‘ssentially personal, and it xx’as only the x'oguc' created by Ghc’zzd 
that led to the public.ation by Pond ot his [cortraits of this class, 
ami by Gesterreich of another series of about 40 at I'otsd.im in 
rUt). Thc're is little if any malice in them, and they seem to 
h.'ive been done simply for the amusc-menl of the subject.s and 
tlic ir IrieiuN 

Rise of Political Caricature.— I'or the employment of this 
gentle art as an adjunct to tiolitiial satire, it is not so e.isy as it 
may souinl to Imd any absotuu- authority earlier than the middle 
oi the i.sth century. There- neix- be one’ or two example’s, liut the 
print.s of C'h.iruellor kdiich with a [lair ot xvings behind him, in 
allusion to his llighi from (he country, or of Bishop Williams xvith 
a large blunderltuss, etc . and indeed ol whole pac ks of cards 
re-presenting indix iduals, in the 17th cenlurw are [mrely symhoiiial 
in their s.itire, and cannot be said to attack the person,d ;ip[)ear- 
anc'c’ cT the xictim. d’his xvickc-d practice would apjiear to have 
l>een introduced by George (aftemwards Marf|ui.s) Townshend, 
and even if he cannot be discredited with the sole resiionsibility 
tor such a monstrous extension of a private artistic diversion, wc 
can at any rate produce illuminating evidence of it in his case. 
In June 1765 a letter afipeared in The Puldic Advertiser dealing 
banteringly with Townshend’s activities of this kind. .After refer¬ 
ring lo the use of the rolling-press in producing satirical jirints, 
the writer proceeds thus: "He has dealt his grotesque cards 
from house to house, from Town’s End to Toxvn'.s End. Is there 
a great general of the highest rank and most eminent military 
abilities . . ? If the size of his person as well as fame should be 
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larger than ordinary, this malicious libeller at three strokes of his 
pencil scratches out his figure in all the ridiculous attitudes imagin¬ 
able (duke of Cumberland). Is there a nobleman distinguished 
for wit, eloquence and learning? If his person be long and lank, 
lean and bony, he also is in the like manner exposed to ridicule 
(Lord Lyttleton). If the name of a Scotch peer bears the least 
resemblance of Hoot, and his Christian name be John, a huge 
jack-boot serves for him on copperplate (Lord Hute). And if 
another lord bears the name of some animal (a fox. for instance) 
his features are assimilated perforce to tho.se of the animal, and 
aggravated or distorted in the most ludicrous manner in order 
to produce a likeness between them.” 

The pxTsonal note has made "caricature” in the broader, 
modern sense, a living thing. 'The older satirists merely personi¬ 
fied institutions. The papacy was figured as a monster with the 
trunk of a wonnin, the head of a donkey, and a different symbol 
lurking in evcr>' limb. The Dutch prints that were so effective 
against Louis XIV. show us merely dolls repre.s(‘nting (he various 
crowned and coronetcal heads of the V)eriod, and the Fmglish ones 
simply dummies with labels issuing from their mouths, inscrilaed 
with the right thing Thc're is no human interest in any of these 
designs, \'alual)le, as they are to the student and the collector. 

Pictorial Satire.—Tor pictorial satire in general, claims have 
been achanced to ;in e\en greater anticjuity than for cnrica- 
turu, which cannot be lightly dismissed, although they must 
necessarily be acceiited with considc'rablc* reserve'. With the very 
old as with the very nc-w, it is not ahv.iys obvious to the spectator 
whether a joke is intended or not, and it is a dangerous subject 
on which to be too ])()siti\c' Champlleury, who ransacked evc'ry ' 
corner of anticjuity for materials for his Ifistoirr dr la Caricature { 
antique, turned away in dc'spair from the Assyrian ba.s-reliefs; 
but are the-)' a whit less solemn than those on the Albc-rt Memo- ! 
rial? Man, as he declares, has laughed, as he has we()(, in every j 
age; so why should we deny the- i)()ssibiiity of the existence of | 
.Assyrian satirists wlio worked in less enduring materials than i 
granite or marble'i" I 

.As it hap[)('ns, the oldest example of pictorial humour put for¬ 
ward !)>’ Thomas Wright in his History of Caricature is of a 
religious, not a political, subjec t and, what is still more interesting, 
there is good a posteriori evidence for accepiing it for inclusion 
in the gallc'ry of the satirical, I'or, whatevcT clilficuhic's the 
c'xtension of the- term ‘‘caricature” in modern times has occasioned 
in deciding what is and what not to lie jcroperly inc lucic-d within 
Its limits, there is one str.ain c cmscjnt!>• rec urring in the' modc'in 
tamily which is also jirominent in anticjuity, and which may 
therefore be; accounted as of some genealogical sigriilicance, 
namely the- rc'j)resentalicjn of human bc'ings with the' heads 
of animals, or, more- gc'nerally, investing them with animal 
characteristics. 

It is in Egypt (hat we tiiul the exanijcle in ejuestion, a jcainting 
in the tomb of King Ranv, ses \'., jcrc-sumably as early as i loo n.c 
It rc'itresc'nl s a soul con<.lciimed liy ()^iris to rc-turn to earth in the 
form of a ])ig, ai conipanied liy two dog-headed monkeys. It niay 
be that this is simjily religious sytnboli.sin. but that need nc)t 
c'Xc lucie it from cemsideration hc-rc'. for there is a definite histor¬ 
ical, or, at least, traditional link Icelwc-en it and the famous Roman 
eratjito of the; Urucitixion, of the ^rcl or gth century a.d. In this 
the figure on the cross has the head of an ass, and a man con- 
temi)lates it in an attitude which is interprc'ted by the legend in 
(ireek characters "Alexarnc-nos worshii)s God " At first sight this 
might seem to be a scofi directed against the Saviour Ilirnsc'lf, 
but it probably has a more general significance. Thc-re was a 
definite bc'lic-f among some of the Gentiles that thc' Jews secrc'tly 
worshipped the image- of an ass, or of an ass’.s he.ad, but the 
Gnostics, who were possibly nearer the in.ark, maintained that 
the Jewish God Saljaoth was figurc'd in the form of a man with 
the head of an ass. 

Little less than religious belief was the Roman tradition of 
dc'seent from Aeneas, and at Herculaneum wx* find something 
very similar to the Crucifixion graffito in an exact parody of a 
well-known group of .Aeneas carrying Anchiscs and leading .Asca- 
nius from Troy, in which the figures arc drawn with (he heads 


! and extremities of animals. Titian, some i,:oo years later, went 
j even further than this in converting “the Laoebon” into a group 
of monkeys. In the animal strain, James Gouj)y satirized Handel 
“with a snout of a hog playing on an organ, with maity symbols 
of gluttony round him,” and Nc-wion drew Wilton, the sculptor, 
w'ith the head of an a.ss None of these examples answers to the 
definition of carkatura —all are symbolic. 

Conversely, Tenniel jjut (he Hritish Lion into trousers, while 
Landseer invested dogs of all sorts with every varit'ly of human 
.sentiment, whether he meant to or not. I'or this also there is 
good historical precedent, though hardly as ancient as the days 
of Raineses V. In some later l'2g\'j)tian jiajiyri are whole' groujts 
of animals jierforming human actions—notably a lion and a 
gazelle playing chess togethc-r. who are doubtless intended to 
typify a king and one of his ladies. 'I'he fox and the goose were 
taken to satirize monks and their dupes in the middle ages, 
and in later times apes for the admonition of humanit\' at large. 
Claude Gillot, and his more famous pujiil, Antoine W.itteau. 
festooned the way for the \dctori;m scicaitists with orgies of 
artistic anthrojeoids. "La Grande- Singerie” and "La I’c litc- Sin- 
gerie” at Chantilly are developmc'nts of Gillot's numcTous engrav¬ 
ings. and Watteau, whether or not he actually ji.iinted these, has 
Ic'ft us two simian satirc-s, ‘‘La I’einture” and "La Sculpture'.” 
('hristojihe Iluel, J. Gueland and Le Mire followed the lead, and 
c'ven Chardin in i 740 exhibitecl "Le Singe Peintre-” and "Le Singe 
.Antiquaire.” Sc-eing how many and how obvious are the resc'tU' 
blances betwc'cn certain t>pes of humanity and aniimd creation 
in general, it is no wonder if satirists of all ages have' .aN.ailed 
ihc-ms('l\c-s frei-ly of these opportunities. It is the- same' in litera¬ 
ture. from Ac'sop to Gulli\er. and on to Dr, Dolittlc-, while- in 
conversation it is so common as to esc.aj)e notice altogethc-r L 
(here any social circle that does not include n goose, an ass 
(»r .1 cow? 

The Effect of Printing. — Hut whc-lher or not caric.iture and 
pictori.'d .s.itire had evc-n a single .ancc-stor in common in remote 
ages, it is certain that the '.atlc-r. unlike- the- lornier, cle|)eniis 
c hic-lly for its c-xisteiuc- on c ire ul.it ion; and scj we h,a\’C‘ to w.iit 
for the invention of the art oi block jcrinling on wood ;mcl ol 
engraving and etching on copper before- we can bc-gin to ir.ace its 
history with any success. 'I'hc' c'.nlie'-t example mentionc-d in the 
Hritish Museum c;italogue of Italian engrtuing, which dates frcjin 
about i.jtco. is neith(-r ic-ligious nor ))<)lit ictil, being known .is "d’he 
battle for the hose.” It rc-pri-sents a group of richly .ittirecl ladies 
sc'ufiling for (he i)ossession of a p.'iir of trunk hose hc'ld ,dob in 
a g.arland by two winged genii. Dr, W.irburg h.is suggc-sied that 
the sjic'cilic idc'a is a [lopul.ir illustration ol the text ol Isai.di 
I iv. I. thus bringing the- jcrccphets of Israel ag;iin W'ilhin our range- 
Somewhat similar in subjc-ct is a slightly Liter (ic-rnian woodcut 
of a duc'l between a man and a worn.an, which is supjcosed to 
sx'mliolize the- eternal marital fiuc'stion; "Who sh.dl we.ir ! he 
t)rc'ech('si' " Lc-ss abstruse; are one cm (wo satires against the- Jew--; 
but the surviving c-xamplc's of (he i^th eenlury (prob.ibly a mere 
|)c-rcentage of .-^luh jcc-rishablc- and c-phernera! maten.il) are \'ery 
Ic'w, and it is not until the Rc-ionnation, when Luther orgamzrd 
whole arsen.ds cef pictori.d artillery for his c.imp.iign .igainsl 
Rome, that wc- spe-ak of it as iairly established, 

Once the- Reformation was established thc-re ma>’ have tn-eii 
a less regular dc-mand for satirical j)rints, though (hc-rc- was still 
intermittent firing; a contemjiorary Ilali.in i)rint cd Di.m.i and 
t alisto was altc'red by Peter Miricenys to rc-pre-sent the- young 
Queen I'di.cabeth and the jcopc', the- ia(tc-r "uncovered bv Tunc* 
and 'Pruth.” Not until the c-nd of the 17th century, when thc- 
Dutch followed Luthc-r’s c.xami)lc- aiul c-nqiloyed Rorn'-yn do 
Ilooghe to satirize Louis .\ 1 \’,, did thc- strc-ani be(.un to How 
regularly and to swell into the gre.it ri\'er it became- in the time 
of the (leorges. 

EARLY BRITISH CARICATURE 

17th and Early 18th Century. —The catalogue- of satirical 
jrrints in the Hritish Museum, tomjiiled by E. G Stejchens, is un- 
Icmtunafely only carried down to the ye;ir 1770 Ps contents, 
numbering over .1.000 itc-nis. with copious notes, are an indis{>ensa- 
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bit; <()mmt*n(ary un the history of the period Ihoy cover, and a 
vcriliible museum of lilerary and social curiosities. Jn his i>refate 
to the second volume Stephens emphasizes the importance at¬ 
tached to poiiti(al satire in the time of William JII., when 
Romeyn de lltJOKhe and his school were producing [>rint after 
print directed against Louis XIV. One of the most famous of 
these w'as “The kei)()rted Death of William III,,” occasioned 
by the public rejoi(ings in I’aris cntT the false news of Wil¬ 
liam having been shot in rbcjo. Of this there were four edition.^, 
two of them made in Paris, in order to show the “folies extrava- 
gantes" of those who prodined the original; and in a later i)rint, 
“Pantagruel agonisant,” one of the most elaborate and inter¬ 
esting satires (onneited with the history of j-ingland, the “R<'- 
ported Death’ is introduced as an accessory to the mortil'ua- 
tion of the I rench king, dhese prints continued into the next 
reign, another ellectice piece being “Vacarme au 'I'rianon,’’ occa¬ 
sioned by the b.itlle of R.amiliies. 

llrilish royalties had, uj) lc» this time, escaped personal attack 
in prints, but with the advent of the house of Ibinover any 
restraint in that direction soon meltc'd away. As Stejihcais 
observed in commenting on a jirint entitled “Aeneas in a .Storm," 
not only is (leorgc- 1. hinted at without much respect, but the 
fjersonal habits of bis successor are vividly described, and his 
[leculiar practice of kicking hats, if not larger and living objc-cts. 
is laughed at. “The I'estival of the (lolclen Riimi)’’ deals vigor¬ 
ously with tills subject, ami has wider bearings of very great 
iiuporlamt', social as wadi as political and personal; it shows th.il 
royalty had become an object of stage satire*, and indiccites (be 
parlianic'titary origin of the restraints on theatrical representa¬ 
tions which were then newly iniiiosc'cl, and have been maintained. 

Hogarth, whose pc'riod of activity coincides almost exactly 
with the reigns of the* first two (leorges, stands alone in the history 
of caricatiiM*. ('Iiampllcurv calls him “le premier roi ' and “Je 
vc-ritable pere de la e.ii ic at urc*,’’ while I'ielding, as wt* sh.ill see, 
distinguishes his “comic painting’’ from Ctiricaturn, as, .‘^avc* for a 
few notable example’s, he* was C|uilc“ right in doing. Hogarth 
rarely a\'ailc'd hiiu^c 11 of personalities in his satires, and the* idt‘n- 
liiic at ion of any of his char.u Ic’rs with ac I ual [leople must be taken 
with the greatest reserve. Nor did he, as a rule, take* an>’ })ariic- 
ular e\ ent as a siilijei t, looking nun h more widely ovc-r the* whole 
range of human frailties, and selc'cling and staging them like a 
theatrical manager. Hogarth's great serial works were “not of an 
age, l)Ut for all time,” whereas the satirical ])rin(s of the i.Sth 
centurv' are merc*l>' scpiibs whic h light up some e|)henic‘ral extraxa- 
gance or jicdiliial brawl, bright !>• enough, but wiihoul any ])erma- 
nent illumination of the world's stage. 

Py the time (ieorge 111, had .isconded the throne the issue of 
satirical prints liad become a regul.ar insiilution. As already men¬ 
tioned, a new species now liist appi ued, invented by (Ieorge 
T’ownshc'nd; lhc‘\' were caricatures on cards The original one. 
which had an ama/ing success, was of Newcastle and box looking 
at each othc*r, and erxing, xxith Pc*.n hum in The /(cggc/r’.v Opera, 
“Brother, brother, xvc* are liolh in the xvrong." Anotiier of 'i'oxvn- 
she'nd's mastc’ijiiccos. ]iublish(*c| in 176?. was “The* Scotch Hnrdy- 
C’lUrdy or The Musical Boot,” signc'd “D. Rhezzio inv , (i. Oh' 
(lanil sc r.ilc hax it.’’ i nrther actix ities against Bute are retli’cted 
in another adx c'rl isenunt of a Politic.d and Satirical History. 

Stephens claims rather too much for Toxvnshc*nd in .saying 
that he may f.iirly he styled the inventor of the most modern 
form of atiislic satire, but it m.iy be allowed that he raised the 
tone of it, :nul that his skill, though often nu'rcilessly enijiloyed 
and subject to ])c)lilical passion, xvas not disgraced by the unscru- 
pnloiis frankness and licence of some of hi.s preclecessor.s or 
sncces.sors 

Later 18th Century Caricature.— In his fourth volume, 
which ileals with the \c*ars i7()i-7o. Stephens writes that .a very 
striking attestation of the growing import.iuce of artistic satire 
which, by this time, was partly personal, partly jiolitic.d, is 
afforded by the fact that many magazines, illustrated by satirical 
print.s. xverc published during this [aeriod. Previous to (his date 
such work could hardly be said to exist. The.se iniblications were 
essciuiallv arsenals of satirical weapons of whigh thy cuts enrich¬ 


ing them w’cre the most efficient. The Londoji Muacnm was one 
of the mure prominent. The J'olilical Register supplied a consid¬ 
erable number of satirical prints, noUibly one of Bute as Colossus 
with Pitt between his feet (1767). The Oxford Mn\i,nzinc was 
enriched by a series of very clevc*rly designed prints such as 
“The Siege of Warwick Castle,” a satire on physicians (1768) and 
“The Rape of the I’ctti-coat.” PX-en the decorous Gentlemen'a 
Magazine, which in 1746 had published a vcr.sion of Hogarth’s 
portrait of Lord Lovat, issued among its few illustrations with 
figures the satirical print of “John Wilkes IXq. before the Court 
of King’s Bench.’’ The Vnivcr.sal Museum printed “The Pre.sent 
State of Surgery or Modern Practice” (1760). The Toivn and 
Country Mai’azinr, the most prolific of satire-bearing works, had 
numerous illustrations, many of which were directed against 
men of note, and women of ill-fame. The former were nearly 
all politicians opposed to the pojiular lc*ader.s, and the.se prints 
may fairly be called the arrows of their party directed against the 
king and his court. These weapon.s showed that the dignified and 
honourable modes of English political warfare* had given place 
to a coarser and meaner .system of attack; the Town and Country 
Mai^azinr spared nc*ith(‘r the public nor the prix.ile lives of tlie 
courtiers, and their wives and d.iugliters. living and di'ad, chaste 
or unchaste, had no more nieny at the hand.s of the satirists 
than w.'is vouchsafed to their mistresses or the* harlotry of the 
stage and opera. The. common object of altaek in these casc*s 
was that order of society which hung like a fringe almut (lie court, 
and of which the most (*xtravagant front cominiscd those “uuira- 
rn7//V*,v” whose vagaries occupied the I’ni-.'eruil Mitiuizine and other 
{Hiblications. 

If Sl(.‘i)hens could say as much as this of social satire* down to 
1770, cine wonders how he would h.ive exprc.ssed himself fiad he 
continu(.*d till the end of the centurv, the last (|iiarf('r of which 
was c*nri(h(*d by a stc’.adily groxving jirodiK I ion of caricatures of 
c’vcrx' .sort, and not always of the nicest. But the* cst.iblishmenl of 
the Royal .•\cad(*my had certainly raised both the ciuantilv and 
the* standard of artistic xvorl: in (Ireat Britain, and until the 
Regency there is much more in the comic p:irt of it to be praised 
th.in blaiiK’d (lillr.iy and Rowlandson, in the* work of their early 
itrime. had no rixail but each other, though the lii’Id w;is a large 
ctiu*. and inclu(l(*d such mc'n as Ht‘nry William Bunbiiry, Paul 
.'■sandby, P. J. dc* Louthc’vbourg, James Saver, John R.iphael Smith, 
James H.-imilton Mortimc'r and olliers l(*.>s knoxvn but hardly less 
worthy. 'I'he dc'mand for caricatures confitmi'd to increase, tmd on 
some of the print.s issued bx* S. W. Fores—the founder of the still 
extant linn in Piccadilly—it was adv(*rtised that folios of c;iric:.- 
turi*s xvere lent out for the* evening, and that his gallery might he 
inspi'cted for one* shilling. The range of suhjeels also increased, 
and while polities continued to te.kc* first j>l;ue, social subjects 
bc*c.mu* much more numerous and more a!j:.urd. Kowlimdson 
drexv ex*er\' class of socic*ly, in ex’ery sort of occupation, and as 
there xvas little or no ''mixtun*’’ oi the social cl;iss(*s in his time, 
his variety is cnonnous. 

Disappearance of the 18th Century School.—By the end 

ot the i.'^th centurx- the roM* h;id beenme somewhat overldown, 
and during the first cpiarter of ihe uitli, cari.alurc* sank into ex- 
cc’cding co.irseness. The* artistic rejiutation of its Ixvo gifted t*\'- 
poni-nt.--. Rowlandson .-md (iillrax', has suflered irrc'jiar.ablc* dam¬ 
age Iroin the* atrocious and often rexolting (juality both of their 
suf'jects and their interpretation of them; it is only in recent 
yt*ars that the former has l)c*en ri'cogui/.ed from his immense 
output of beautiful drawings as oiu* of our finest artists, while the 
latter, surxiving only in his c.'sricaturc prints, has still to wait for 
.1 recogniiion of his ’.rue })ovver,s which wc-rt* so grossly emploved 
in di.sgusting satire. Isaac Uruikshank, who with his still more 
gifted son. (ieorge, forms a link between the older order and 
what was to come, was never offensixxly coarse, though like 
N'exvton. Heath and one or two more, he was loo fond of bc*ing 
funny to have much regard to artistic exceilc*nce. The extrava¬ 
gances of this school may be excused to some extent by the op¬ 
portunities offered them in the ridiculous fashions, both sartorial 
and social, of their time, and they may very jiossibly be more ap¬ 
preciated in time to come than they are at the moment. 
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Effect of Censorship. —Meanwhile, our attention may conve¬ 
niently be turned to France, where personal caricature, even if it 
had cslablished itself as soon as in England, was hardly likely 
to be allowed the same liberty in connection with political satire. 
The rarity of satirical prints of the earlier pari of the iSth cen¬ 
tury is due rather to the extreme rigour with which they were sup¬ 
pressed than to their numher.s, and apart from politics there w'as 
a large and varied supply of very interesting mati'rial for (irarul- 
Carteret 's volume F.slampc Satiriqur, etc ., and the more recent 
and tuiler works of Andre Blum on the same sulyiect. Among 
the earliest, examples is another medical satire by t^xior Watteau 
who, in the' short interval betweiai his return from England and 
his death in i 7:'!, burlesqued (he whole faeul(>’ in a drawing which 
was engraved by ('unite de Ca>']us. Cac'lus himself aj)pears to 
ha\e caught the infection of jnire caricature from Ghe/./.i, and he 
made some \erv curious portraU-( har^cs of (he t recjuenlers of 
Madame Doulilet's salon. Of more jniblie interest were the 
satires against lit(‘rar\' .and artistic jiersonages; in i7:'.S the Al~ 
viiinar dc /\inidssc had a fronlisiiiece intrexiucing portraits of 
Rousseau, A'oltaire, Rai irie le jeune, C'reliiJlon and otluT ligure.s, 
whiih was supfire^si-d by the i)olic(' and the AJnuDMC sold without 
it \'o!laire in later \a-'ars wa.s hombarded with (arictilure.s, one 
of which had the interest for us of showing I’rania ullering him a 
j).iir of speitaih's to h(‘lp him in reading Newton's Priuciphi. 
Jacques Saly jiroduced ;t series of cariiaiures when lie was at the 
EreiK h A( adc’iny in Rome in 1750. thus c.arrying on the Hue 
Carrmtian tradition. The lighter side of .social .‘^.atire is repre¬ 
sented by Jeurat. J. B. Huet and Gabriel St. Aubin. all of whom 
had ti kindl>' eye lor Ics fiUcs dr jidr, and l.iUT fiy Duboucourt. 
some of whose works ha\e more th:in a liitU' in common with the 
be.sl of Rowlandson's, With WiiixftdJl (lardrus and La I’roinrtuidr 
de la Ciii/rrir du Ftdais Royal, yiublished in 17-85 and 1787, Eng¬ 
land and ]•'nance, the only two countries in wliicl) ,a continuons de- 
\elopinenl of caricature i.'^ traceable, were within measurable dis- 
lancc' of each other. In the years of the Revolution and Napo¬ 
leonic W.ars such an tipproach could harclis’ be exiiectecl to be con- 
limiecl, no later ilian 1 7cp the rift was wide enough for the' fol¬ 
lowing legend beiicaith a, very telling inint;—“La grande- tiigui.serie 
royale dc-s [loignards anglais; Le fameuA mini.^tie Pitt aigui.sant 
lc“s poignarcls . . . Le gros (.rcoigc's Dandin icniruant Ic* roule en 
haletanl de fatigue.” d'he \cry numerous satires of these* years are 
of the gretilesl interest historically, but are not of an ;ittractive 
nature. It is. however, all the more- interesting on this acccnint 
to note that when the two couniries were-, so to ^pealt. .starting 
afresli in the second quarter of the next century, they did so cm 
reinarkabK similar linc-s. Let us, therefore, coniinue with l•'ranc■e. 

The Reign of Louis Philippe. —Champfleury begins bb 
History vj Modem Caricature with the reign of Louis Philippe- in 
1S50. In his iirc-faCL- be remarks that tlie liook might well be styled 
“The dernolishers of the bourgeoisie for thc-\' had no more de¬ 
termined acKc-rsaries than Daumier, Traxies and Henri iMonnier; 
and that whatever .satirical (haracler.s niight be created in the 
future tcj succet-d those of Mayeux, Roliert Macaire and Monsieur 
ITudhonmie. those three types would subsist as the- most faithful 
represent at i\c-s of the bouiyeoisie from 1S50 to 1850. The king 
himself, he- .adds, wais the first bouri’cois in the realm, and seemc'd 
to tliink that he could govc-rn it with an umbrella for a sceptre, 
and that lie oril}' had to open it to protc.-cl him.seJf from jiolitical 
storms C'ertainly that strikes the dominant note of modern cari¬ 
cature, vchich henceforth, not only in France and England, but 
generally evcrywhc-rc, became gradually less rude and savage, and 
more “refne-d ’ and domesticated. As both politically and socially 
the world settlc-cl down after the Revolution and the Napoleonic 
Wars, so caricature, sav'e for occasional necessities, as.sumed a 
more polite-, if more sarcastic, tone, and monstrrs and deformitic-s 
■gave place to subtler rendering of human weaknesses or excesses. 
In France, at frst, the satire was none the less biting, the ridicule 
inmie the less stinging for its artistic cxcellc-nce, and f>cr.sonal. 
physical caricature was used by J>aumi<'r and others with (errife 
effect. The- king’s heavy physiognomy wa.s transformed into a 
.“Tinbol '—hi pniur —i-nd there wa.s no public: character who e.'-- 


capc'd menile.ss caricature of his features, gestures and habits. 
At the same time, however, the artistic sen.^^e predominated, and 
when the bitterness had somewhat abated, survived as an example 
to be followed, a standard to be maintained. Even if this improve¬ 
ment was. so to speak, in the air, it was actually precipitated by 
one man. namely Charles ITilipon. Whether or not he intluenced 
John Doyle in the course of their lithograi>hie studies, who, as we 
.shall see. was doing something of the same sort for English cari- 
eaturc, he wa.s certainly the great general who organized and led 
to glory the noble army of I-'reiuh satirical) artists, and thereby 
furnished an example which has i>een followed more or less 
closely in ev-ery countrv in the world, 

Philipon’s Career.—J’hilipon was born at l.vons in 1,800 and 
settled in j*aris in 18^5, where he look to lithogr.iphx' for a living 
and produced some very charming c aric at ure.s; but lie soon jc-al 
i/ed his ambition to found a jiaper. This was Iai Canentme, which 
made its appearance on Nov. 4. 1S50, and .ifn r br.iviug a con¬ 
tinuous deluge of legal ac■tion.^. was sLi])i)ress(d in !8,,;5, Its 
chief artists were llonorf- Daumier, Henri Mcuinier and J, T 
Trax ics. aboxa- meritionc-d. 

On Dec-, i. i-S.U’, was born I'liilipon’s sc-cond child, /.e Charivari, 
which still snrvivc-s in a nexv sc-ric-s. hax’ing only temporalil> siu- 
eumbed to (he World War in icjpc;, 'J'his xvas a d,iil>- iiaiu-r. “pub- 
liant cha(|ue jour un nouve.au dessin." Its iiiillulay xignetle, dc- 
signc-cl b\''J'onx'Johannot the public were infoinied. reiiuired -an li 
special iirepiration (hat it could not aiipc-ar in lime Wlien no 
more than c ighi v'tars old, it stood godfather to another lii.^lx , and 
still thriving j>a|)er. Punch, or the leniilou Charivari In j s aS, on 
Nov. I. Iai Caricature Provi.soirr donned the shoes of its clisca^rd 
brothi-r. dedicated “aux amis de 1 anc ienne- Caricaiture poliiKiue.” 
and adornc-d liy its .irlists D.iumier, Grandville, Forest. Bone hot, 
etc.; and w!u-n asked about the adjective- provisoire, I'hilipon re¬ 
plied; “.'8i eilc n’esi pas iioliticjue, elle .sera non jxiliticiue die 
sera morale, ]itt<'-raire, thc-atrale. artisli()Lie. sociale, medic.-lie, 
c hinirgii ale, agric ole, soninanibulisle, an.ibaptiste. eti ” In the tol 
lowing June it rc-ceiveci a nexv sub-lille. “revue morale, judiM.iin- 
lii ic'-r.iire, .'irtist ii |nc-, f;ishion;ible el sceniciue," hax'ing .ibdic.ited 
it -- tide ot provisoire, “clesonn;\is tiop sure- de vix re loiiglenips. el 
bien, pour ric- pas se [ircx-lanter dc-hni(ivc-,” In Jan 18.;.' it,^- sub¬ 
title x\;i.< further nicxlil'ied, and it broke out into coloured jdilc,-- of 
a most di-'fresting brilli.ancc-. 

I’hiliiion's third eliild to attain ])ublic important e w.u Le Juunud 
pour l\in\ a s{)eeinien number of xxhicli xv;is i^-sued in hci. iS,;;, 
and No 1 on I’d). 5 following. This w.is on l.ii-gi' m u-,;):i[)er 
sheets .iix! lull of xxood-cut iliust r,i t ions by some o! (he older 
artis*'. and aJ^o some nexv ones .Among the-.e on-- ol ilx most 
brilliant was Giisiave llorc-, who iuniished Puiuh xvilli (he idea 
lor at least two of bis mo--t smi.m;-lul fiaimcs. n.imeKs tlx 
“Bird's Ex'e Views of Sodety” and “The Roxal .Aeadc-my Guv’ed " 
Besides 1 he-e, I’hilipon was responsible for Le M usei f'hilipoii ;m(l 
xvas also (he godtather of a grc-:i( nianx’ ociasional puhlicatiotis. 
In No. 5 ol Le Journal pour Rirr is a list of “('aric .itures par les 
})rin( ij)aux cles.sinaleiir.s tiu Afiisre Philipon, du ChaCvari, du Jour¬ 
nal pour Hire, et de la maison Aubert.” some c'll them c()mi,-.ling 
of as many as 70 or 80 i)lales, a gl.inee at wliit h will gixe U' ,i fair 
ide.i of what, purely sod.’il caricature had beconx- under the 
I'o-fering intluence of Philipon First {ilaee is gix-rii lo (lavsirni. 
with “Le C'arnax'al,” “Le Carrtaxal a I’aris.” “I„i Boilr aux 
Lc'tlre.s.” “Les Maris vengt'-s,’’ “Les Arli.ites,’’ “la-’ fmjjrrssions 
tie Mi-nage,'” “Les Lorettes,” “Les Enfants terribles ” Next is 
D.iumier with “Les Beaux Jours de la A'ie ” ( So idate- ), “Le,- Cro- 
f|uis d’Kxprcssion” and “Les Robert Macaire” (with Philiixin). 
Then Bone hot’s 70 “Bonnes Fc-tes Musitales ”; Jatcpie .’'. ‘ Alilitar 
iari.c”; Behr's “1. ’Amour a P.iris"; “('ro(|uis fiari.-ien ’ mx! “L’- 
(,)pera au iq** siecle” lo- E. de Beaumont; “.Au Pal d<- lOpera.” 
“Les 'Proujiicrs Eraric;ais.” “CrtH|uis militaires,” “Le^ Grisedes,” 
and “I’hysiologie cles bals iniblits” by A’ernier. 'I’lx- anonymous 
remainder is not long, and is necessary to complete the surxa-y;- — 
“Nos fR-ntilshomnu-s.'’ “Turlupiniades,” “Soux-eiiirs de Garni.'.on.” 

la Guerre comrne a la Guern'.” “Moeiir.s .Algedeiine-.” “.Moeurs 
bi iianniques.” “Les ('harges parisiens.” “la- ('onservatoire de 
dan.se,” “Ges bons r.irisiens,” “Pioiilides c h:ii i-. iijiies ” 
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For one man such an achievement, of which the above is the 
barest outline, was prodigious, and its effect on caricature, both 
in France and other countries, has been decisive. He rai.sed cari¬ 
cature from the i)recarious i.ssue of occasional {mints to the regular 
{Kisition of an indisiiensahle auxiliary to journali.sm. To his recog¬ 
nition of the j)ra(ti(al and artistic possibilities of Iithograi)hy com¬ 
bined, we owe the magnificent series of drawings that await resur¬ 
rection in the lorgoften or nc’glected volumes abt)\'e mentioned, 
and hi.s undying ardour in political ridicule is still traceable in 
these days of milder expression. 

Among the brilliant and very numerous band of his artists, 
three names only are familiar to the {lublic in (ireat Britain or the 
U.S.A. Daumier, w’ho stands head and shoulders above the rest; 
Dore, who might have rivalled him hari he bern {mevented, as 
Daumier was, from evaporating into {jo{)ular painting; and 
Gavarni. 'I'lie first h.is rujw been recognized, like Rowdandson, 
as a serious fac tor in the history of art; the second had his jjotJU- 
lar triumph and must wait for rc-instatement until tlu^ effects of 
it have cleared otf. 'I'he third is still hovering. But none of the 
three can be fairly appreciated, until much more of their work is 
brought out into the light. Of the rest, d'ravies and Monnier stand i 
out consf)ic LioLisly as the* creators of two almost histcirical cdiar- 
acters—the huruhbac k Mayeux and Monsieur rrudheernme—•char- 
acters like Thilipon’s i'lnd Jfaumier’s Robert Macaire and Ber¬ 
trand (fec'hly imitated in "Ally Sloper” and ‘Tkey Mo”); and 
Grandville, who is best known for his ornithological whims, though 
they were but a part of his excellc-nt works, dc'serves ecjual rank. 

WORLDWIDE SPREAD OF CARICATURE 

Doyle and Seymour. —In England, as in I ranee, modern 
caricature may be fairly dated from i S ;o, when Mc Lean, the 
|)rinl.seller, • ommcnced the issue of his Monlhiy Caricaturr Sheets, 
a series wlifch outlasted I’liilipon's lirst cent tire by a year. These 
sheets were entirely (overecl with lithographs, mostly lyv Robert 
Seymour, but also 1 »>’ John Doyle who in I her jerevious yc-ar had 
begun the famous serit's of politital carloons, also in lith()graj)h, 
over the mysterious signature "H If” 'rhese, loo, were jtublisfied 
by MiLc.'in, and although it would be paying him too high a com- 
{)iiment to style him the Engli.sh riiilijxtn, he is certainly to be 
congratul.'iled on having biought out two such notable caricatur¬ 
ists as Do>de and Scyiiiour, and also on having realized the ytrae- 
tical and artist it pttssibililies of lit iiograpliy for the |)urj)Osc. 
Doyle was an Irishman wln) came to London to {mint {)ortrails, 
but turning his .tPeniion to lithograj)h.\', like rhilijuni, found it 
an efjually elinient and delight I ul means of improving and rc- 
lining the art is! it (lualities t»f jtolilital laricatnre. George Gruik- 
.shank, not ctnilcnt lt» follow in his f.itht'r’.s footsteps, hut still 
using the neetlle, w.ts alsti a great, and certainly a wider, itilluenee 
in the general it'linement ui)t)n the mt)nstrous .and c-.xirav.igani 
fant ies of the older sc ht't)I which is ai)j>arenl in the- wttrk t)f John I 
Leech, RiGiarti Doyle, llablol Brttwnt' .intl the rc-st. lint llu're is { 
a softness anti a gentle spit it c»f raillery in (he eltler Dt)>'e's polll- i 
ical sheet.s—numbering in all c)\ t'r itoo—anti at IcmsI et|uallv dis- ; 
cernible in the wtnk of his son, that iin lines ttne to i)Iace Doyle j 
a.s high as t'ruikshank anitmg those to whom tlu* spirit of modern i 
caricature is most indebted for its high (one and gentle demeanour, ; 
no less than for its artistic c-xt elleiue. j 

Robert Secinour, whose name and work are now entirely for- i 
gotten, was realU’ one* of Ihi* tilder sGittol, Like W'oodw.ud artd ■ 
Bnnbuiy, he wa.', .i born c aric.ilurisl. It was his suggf'.tion of 
Cinkiiey SfHotiny /Va/c.s to be i-'Siietl nnmlhly that was aheretl by 
('harles Dickens, whom he asked to sufipiv the letter|»res‘-. into 
The ISekieiik Tapers, and he was their lust illustrator. Ui^ art 
was nor of the highest cmler, or he might nt)t have achieved such 
A wide i)opul.uity in his inartistic {xiiod. It was in Titiaro vi 
Loiuion, edited by Gilbert a Beckett, lhal Seymour was described, 
in as the Shakesin-are of caricature, and in the same year 

was announced The Terrific Penny Mtii^tizinc with cuts by Sey¬ 
mour and other artist.s of celebrity, and later. The B'crg. and a 
new su[){dy of Figaro’s caricature g.dli-ry. In this sort of company 
one might ol^serve, like Dr. I’rimrose, that if there was not more ' 
wit than usual, there was icrtainly utorc laughter, But the dom- 1 


; inaling figure of this i)erio(I w-as. undoubtedly, George Cruik- 
shank, who, if we allow for the difference in time and circum¬ 
stances, occupied very much the same place in the 19th century 
as Hogarth did in the i8th. 

The untimely death of Seymour, by his own hand, in 1836. 
and a diminishing output of H. B.’s lithographs, may possibly 
have accelerated the foundation in i8.)0 of Punch or the London 
Charivari. Certainly the time w'as ripe for such an event, thanks 
to the efforts of the preceding' decade, and although neither the 
cider Doyle nor George Cruikshank had any hand in it, and its 
origins were of (he humblest, it soon established itself, and only 
needed Richard Doyle and John Leech to make its succtcss (he 
more sure and more glorious. 

But (he success of Philipon’s {tapers in Paris wais bound to be 
at templed, sooner or later, in other countries than England, and 
for even a glance at the history of caricature during the second 
half of (he icgh eenturx’ we must look all over Euro{)e—to say 
nothing of America, north and .south—where in every ca[)ital the 
{tress was being rec{ui.sitiorieci to {trovide a regular weekly service 
of vehicles for comical and satirical c“X{tressioii of feeling, which 
had hitherto had to go on fctctl or hire a convcNancc for any 
{tarlic'ular oceasion. 

Bismarck in Caricature. —Such a consummation was, {ler- 
ha{is, dimly foreshadetwed by the {tublicatictn, in iHcjO, in Paris, 

(tf a little •volume eiRitlcd Pisniarck en Caricatures, illustrated 
by 140 carl (tons, etc. from the more imjtortanl periodicals sinc e 
I St).'. Its author, J. Grnnd-Carteret, was already well known fetr 
his work ctn earic.atures in earlier jteriods, and he followed it setme 
years later with volumes dealing similarly with Eeo{)old IP, 
N’ichctlas IP, Alphetnse’ XIII. and Edward VTI,, which bring us 
nearer to {tresent days. But (he first x'olume, in itself marking 
a (li.Minct advance in the importance of caricature as an aid tet 
history, and also em{>hasiziiig, ;is it liajtjtencd, the beginning of a 
new (‘{toch with the dismis.sal of the great Chaneellor, is for many 
re.tsctns the most valuable. Allowing for Bismarck being its ctiily 
subject, with the stage all to himself, one cannot ftiil to see how 
(Ic-arly (he mirror of caricature retlecls the events, and the sub¬ 
tleties with which they are clevclo{)ecl, throughout the whole (]uar- 
ter of a century in which Bismarck was x’ioiently. yet alwax’s re- 
.s{>e(tfully atl.ac'ked, both in his own country and in many other 
Slates. A French author might be i.)ardoned for a little bias in 
dealing with such a subject, but throughout the volume (here is 
hardly a cartoon which Bismarck himself could not have regarded 
with {tleasure, or |)ridc. All are tributes to his incessant activity 
and etTiciency, even those of the little Munich Pnnscii, which never 
ceased to sting him till it ceased to aj)))car in 1S70, 'Fhe occasional 
issue of single caricatures to a very limited clientele was now su- 
{XM^eded l)y the regular {mblication of illustrated {x'riodicals 
whit h were read by thousands, and the foundations of a {)erma- 
nciit .ind world-wide alliance betwcxMi caricature ;md journalism 
were linnly laid On its social side this alliance was no less fruit¬ 
ful in its devclo{)menls than in {politics, and the gain to both 
{tartifs to it became more .and more ap{>arent as the century acl- 
vancfil to its * lo.se. To })o.stt‘riiy the gain is immeasurably greater, 
in h.icing a live- record of m.tnners and customs in place* of the 
ha{»h.i/.ard fragments from which its knowledge of earlier (jeriods 
i.s alone derivable. .Astronomers contcanplate the heavens in a 
{tool of me rcury, and the- relleciions of human a; lion in the mer¬ 
curial element, though the gaiety of nations may riirpK' the sur¬ 
face, are not so distorted a.s to impair their interest or their 
value Rather do the ripjrles add that reli.sh to matter of fact 
Avhich, as we {ire.sently shall see, is at the rout of the derivation 
of (he word caricature, and, we may almost say, of a really spir¬ 
itual understanding of anything human. 

Eastern Europe. —Beginning with the -.emotest and least {rro- 
lihc of the nation.:, we find in Russia Strrkoza and Palimct, in 
Cracow Djahel and in Warsaw Mucha. None of these is available 
for jierusal in England, hut the Buda-Pest Porsszem Janko, by 
.some strange chance, though not mentioned by Grand-Carteret, is 
in the British Museum library. It began with the New Year in 
iS()8, and Ead an excellent artist in Karl Klic. It is amusing to 
tind scraps of English here and there; there is "Lord jockeymor- 
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land ' in Janko's Museum, remarkinp 011 a hottUMl specimen “in¬ 
deed very curious," ^vhile outside Queen Victoria is sittinp at¬ 
tended Ity a Scotch piper. In 18S7 the paper was still well illus¬ 
trated. by Klos:'> and others unnamed, a really line cartoon beinp 
a prim renderinp of “Clvlera," and a more amusinp one showing 
Bismarck in the [irompter's box dismissing the old year down a 
stage trap, and calling on the new, armed to the teeth. More 
surprising is a group of politicians in the disguise of (iilbert and 
Sullivan's Mthat!a and the “Three Little Maids from School.” 
Caviar, another Hungarian pajier, had a good caricaturist in C. 
Sieben. 

X’ienna, as might be expected, was far more prolific. Kikeriki, 
toumled in iSbi, is still crowing: Fit^aro, a name adoj^ted by nu¬ 
merous iiaix'rs and in all lands—thi're was even a F/iefield Figaro 
■—was most famous in \’ienna; and there were also Der Flo/i, 
Lucifer, Die Boitihe, Die Auste, Wiener Carieaturen and Die 
Muskele. At Innsbruck, too, was Der Si/ierer, and at Trague 
// ii m oris t irhr Li sty. 

Spain and Portugal.—In Lislum, Os Punt os 110s ii (the dots 
on the i's) had a notable cartoonist in Raidiael Pinheiro. In 
Madrid the only consich'rable illustrated paper in the last century 
was El Mf'tin, and the work of Spanish caricaturists must be 
lookc'd for in North and South America. But (hcTc* is now cjuite 
a long list inc luding El Liberal, Espaiia, iiil Bias, Cedec oneito, 
Blanca e Neva, La Espera, Gedeon, El Mitndo Ilurnoristiro. In 
Barcelona two excellent caricaturists, Bracons (“Apa”) and Ing- 
lada, work for Iberia, and Picarol for La Campana de Graeia. 

Switzerland, Belgium, Holland.—Swii/.crland was fortu¬ 
nate in ha\ing two caricaturists at a. much earlier date, Rudolf 
'I’opffer and Martin Bisteli. Both were dead before 1S50; but 
their inlluence may ha\'e contributed to the success ol the ('.ene\a 
Carillon arid the Zurich Postheiri and .\ehelspaller, the last of 
which attained first rate imiiortance in political caricature and is 
still nourishing. 

In Belgium, the grotescjuc' and .somewhat fearful (‘Xfrressions of 
Breughel. Bosch, M'iei'z and Jan van Becu's founcl a remarkable 
exponent in J*'e!ic.ien Rojis, whose contributions to the Brussels 
L'ylenspie^el in the ’50.S and '(>os are among the rariora of mod¬ 
ern prints. t.)n onc' occa.sion, in 1S63, he paid (Irandville the com¬ 
pliment of a new version of that artist's famous cartoon ol 1831, 
“Order is established in Warsaw.” In the ’Sos, the eccc-ntricities 
of “Ikiirold" had begun to afford oiijKirtunity for the caricaturists 
which were not nc-gh’Cted. At Lif'ge, there were Lemaitre in />e 
Kasoir and T.,apic:rrc’ in Le Frondeur: and in Brussels, Boum-Kel- 
kou in Le Clainm, Sebranc in the Monit( nr du Con\;o, Levy in Le 
Gi’urdin, and Zarib in Clair dr Lune. With (he new century ap- 
peared Cl. Julio in Le Cri du People and La lieforme, C. de Buss- 
chera in Le Flirt, Sicanibre in Le Z'd'anzeur, bc'sicles othc-rs in Le 
Si filet, La Trique and }\es Corheaux. 

J'rom the colder genius of Holland, where Ronu^yn d»* Hooghc' 
established pictorial satire as a serious contribution to politics, 
we nec'd not c'Xpect \’ery much on the lighter side of caricature, 
but can appreciate all the better the extraordinary manifestation 
of the old spirit in Louis Raemaekers’ War carloon.s; and even 
forgive the Amsterdam WcekbUul von Nederhntd and De Kroiiiek 
for their sharpest hits at the British Government in the Boer 
W.ir. 'I’he magnificent conce]jtion of Cecil Rhodes in his coach, 
in 1S07, needs no forgiveness. De Sotenkraker, Amsterdam, and 
De Nederlandische Spectator at The Hague are also to be re¬ 
mem be* real. 

Scandinavia, Greece, Italy.—Scandinavia, in an a(m()si)hcTe 
corniiaratively free from the ijolitical smoke or social scents of its 
neighbouring countries, has produced numerous caricaturists 
whose delightfully fresh and simple touch proclaims their kinship 
with Grieg and Ibsen. With the excejRion of Olaf Gulbranson 
and “Blix” who became famous on Simplizissimus, their names 
and their works are little known abroad. Among the earliest were 
Wilhelm Marstrand. Constantin Harrison and Fritz Jurgensen in 
Copenhagen and Wilhelm Petersen, the illustrator of Hans An¬ 
dersen. In the Danish Punch we find excellent work of Hans 
Tegner and Knud Garnborg, in Blaeksprutten and Klods-IIans of 
Alfred Schmidt, and in ]'ort Laud of Axel Thiess. 


I In Norway and Sweden the principal artists were Th. Kittlescn 
, in Tyrilliaus, E. .Schwa rt in So?idaf^s Mssr, Knud Stangenberg in 
j Strix, and Albert Engelstrdm. 

I At the pre.sent time Cojx'nhagen maintains a good display but 
! of no s|x-cial merit. “Blix” contributes on Sundays to the ven¬ 
erable Jierlini;ske Tidende (no connection with Berlin), now in its 
iSoth year. Politiken, approaching its jubilee, is wonderfully 
vivid and varied, as arc the morning Dozens Nyheder, the noonday 
B.T. and the weekly Hjemmet. 

If Greece was somewhat outside the Fairopean circle in the 
last century, and if her language and written character are still 
I beyond the casual intelligence, her recent contributions to our 
subject are fuller and more certain than in the days of Pauson. 
Romeos, the most famous of all Greek comic y)apers. which first 
ai)f)eared in 1SS3 and was read by every Greek from Marseille to 
Trebizond. was the work of one man, Soures, the Aristophanes 
of modern Greece, who wrote the whole of it (including the ad¬ 
vertisements) in ver.se. It ceased, with his death, in igiS. d.v/v 
was more remarkable for its caricatures (a volume of which has 
been luibli.shed) by its editor Themistocles Anninos (d. iQot)) 

I Eleutheron Bema, the present leading morning paper, exhibits a 
! daily cartoon (PcXotoy/mc/na) by Ph. Demetriades; and Praia, an- 
I oth(T daily, ric’als it in the productions of El. Koumetaktas and N, 
Kastanakes. Gatos (the Cat), a weekly pajier, supplies the only 
coloured caricatures in this country. 

In Italy, modern caricature began witli the establishment of 
// Fischietto in 1848, at Turin, as a very small jiaper with cne or 
two crude woodcuts. But it soon enlarged itself, and i*arly in the 
Y)Os it was admirably, one is almost tempted to say supei-bb, 
! illu'^trated by three artists, Virginio, Teja and Redenti, If Vii- 
ginio's lithographs lacketl the genius of Daumier, as an\’ but 
Daumier's must, they hukeil little else to recommend them both 
to the lolleitor and to the historian. Had Gr.ind-Carteret in- 
(.ludi'd NapoU'on 111 . in his serii-s, the Italian artist.^ would hax'e 
had a preiKnideraling share of the illustrations, for as he points 
out in his Bismarck, French intlueme was predominant in Italy 
right uj) to 1870, and it seemed that the caric at m ists were vio¬ 
lently i)rote.sting against it. After 1870, he adds, tin-re is a cinn- 
plete change; the kingdom of Italy, having nowattaineri her unity 
.and l('rri(orial integrity, began to look abroad, and the jutss a<l- 
mir.ably rellected the new state of iiffairs, Italian comi( ])ap<'rs 
I might be those of a neutral country with cosmojmlitan idt-as. and 
' Papaejillo, soon afterwards established in Bologna, was :i x'erit.ible 
I I'Aiiopean picture gallery, unfolding week by week in a succession 
; of coloured cartoons the broadc-st outline's and most import,int 
I ciuestiotts of European politics. So great was the; success of Papa- 
i^allo that it was soon imitated by II Trottola and 11 Rana. 11 
Pasquino was already established at Turin and 11 Pubhinella in 
j X.ijtlc's. 11 Fischietto was later managed and illustrated b\' C:iin- 
: illo Marietli, who signalized the retirement of Bismarck in iScp 
' by a cartoon which may take rank with Tenniel’s “Dropping the 
! Pilot.” It was entitled “L’Aimoire aux retraites,” and showc-d 
! Tisza and Bi.smarck each occupying a cupboard, and the hand of 
: history pointing out a third to Crisj)i. II Travaso in Rcnne, II .fzo 
j in Florence, L’Vomo di Pietra and Guerin Meschino in Milan, 
are lively younger brothers of the still nourishing Piisquino 
Among the modern caricaturists none i.s finer than Musacchio, 
j ;md none more effective than S.icchetti. 

j Germany, France. —The extent and diversity of modern Ger- 

' many, apart from her great yilace in Europe, prc'dudc'.-^ more than 
a very scanty tribute in our sp.ice to the very large and anom- 
pli.shed family descended from Luther and Cran.ich as abo from 
Gutenberg and the early block jirinters. Between the homedine.-^', 
of Adolf Oberlander and the mordancy of Th. H. Heine there is 
a wide gulf, but it is by no means a void; and from Flieiynde 
Blatter of 1845 to Des Junf^^eselle of 1928 onc cannot step as 
through a dc.sert. Berlin and Munich were naturally the- two most 
! prolific centres, and they were not long in following England in 
I^hilipoh’s train with Kladderadatsch (1848) and Flievende Blatter 
\ ( 1845,). Munich was first in point of time, and h:is cert.iinly never 
been eclipsed by Berlin in jioint of cju.ility. The miniature car¬ 
toons of E Schleich from 1862 to 1870 in the Munich Pimsch 
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arc a most valuable commentary on the story of the rise of Prus¬ 
sia under the intiucnce of Bismarck. and Shnplizissiniiis 

in later times have developed the artistic ixjssibilitics of carica¬ 
ture, and it with more vijyour than charm, it may be added that 
even their most cruel and brutal satire has somcthiriR about it 
which compel.s laughter. In Berlin, be.side.s Kladdmidatsch, (here 
were soon Dcr I Ik in Wespen in 1H70, Lusti^c ISlattcr, and 

l/iitnorisfir/ir lUaticr. The Frankfurt Latcrn, the StuttRart Wafirc 
Jacob, the Dusscldorf Monats(hnjtc, the Danzijt JUintc Bliitter 
are all of them to be reckoned with th(; Berlin and Munich 
papers. 

In France, the school of Philipon continued to flouri.sh, and 
a!.>o to expand. Daumier lived on to 1H79, and his cartoon after 
Sedan was one of his most impressive. Dorc had abandoned cari- 
(titure, or “(.'ham" would not ha\e been Daumier’s next of kin. 
The foremost names or pseudonyms of the next generation were 
\adar, Andre (nil, Draner, Sahil), Sto[), Fiujue. Felix RcKaniey, 
AUrefI le I'l-til, MoUjch and Piloted. Of the many new i)apers 
befort' iS()0 wen- L'Eclipse, Le Tromhimrscope, La Chronique 
/birisioine and La Chrouique AmusatUe (all c«)nlainin^' cartoons 
by Moloch), Le Journal Amusaut, Le Cri de Paris, La Lime, La 
i hari\i\ 1 rihoiilet. La Join nee, Le Eii^aro Illustre, La Silhouette, 
Le Carillon and Le Siplet. 'I’he last named, which began in 1S7’, 
was pi'culiarly vivauous, and its large coloured cartoons by Le. 
Mare and others thetugh of little artistic, merit, and vulgar in their 
exiia\aganl outlines, were still very ainu.sing and inftmming. It 
wa-' thoroughly radical, and (he ex-emperor, the royalists and the 
church (lit ^(■ry sorry ligures in it. Certainly there was a decline 
in artistic illustration, not in hranee alone, tow'ards and during the 
'Sos; and though we can hardly drag in Bismarck here, it is 
noticeable that after 1H90 there were signs of a very potent re¬ 
vival The appearanie of (/il Bias in the kiosques in 1891, and of 
Le Courrier P'rancais, if not a challenge to the inanities of “Mars 
in La Vie Parisienne, was truly a relief. Though Steinlen was 
even less a caricaturist than Cl.ivarni. and Forain little more, both 
were great artists, and it was ,i |)it>' th.it so much of their sub¬ 
ject matter being “the uiirnimtionable," their really line (jualilies. 
like those of Kowlandson and (lillray, had to wait to be dis¬ 
covered. 

'I'he first appearance of Le Eire on Nov. 10, 1894, may fairly 
be regarded as an event of some importance in the history of 
caricature, at any rate as to its lighter side, and its opening num¬ 
ber, with a coloured plate by J. L. Forain, is a document of con¬ 
siderable intert'st In the first place, there is its list of artists, 
which, even without the further promise “d'autres noms, ainuis 
(III publii, et d'aulrc's encore (jui seront des surprises,'" is surpris¬ 
ing ('uougli;—J. L I'oiain, Willette, Caran d'Ache. Fernand l-'rau, 
Depaipiit, Paiile Crampel, Courboin. Jossot, (ieorges Delaw, ( 1 . 
Darbour, D'lvsjiagnet, Cyi), Heiiibruck. Ji-an \hbrr, la'aindre. 
Louis An(|uetin, Ch. Maurin. H, de 'rctulouse-Laulrec. P. Bonnard. 
Hermann-Paul, Marc Mouclier, \ allution, Rupert-( arabin. Roe- 
del, Louis Morin, A. Sthlaich, Alphonse Levy (“.Said’’), Crellet, 
Guinery, \Crbeck, Vavas.seur, (iuydo, Charly, Lebegue Even 
without Steinlen, Cuillaume, Gerb.iiilt, Abel Faivre and many 
more, tlnae ari' names in this li.st to which none of the previous 
generatit'ii, with the great Cham, Moloch, Sahib, Bac, etc., can 
deny at least e(|ual plai es in the nic hes of tame. Of no less inier- 
est, and ot c oiivider.dde historic.d signilicance, is the iniroduciion 
of (wo feature's. “Le Rire d .\utrefois" and “Le Rire a I Faranger." 
the latter still contimiing. 'I’he former was distinctly hom.ige to 
Philipon, the ttisl item being a double page reproduction of 
Daumii'r’s famous ‘ Le \‘entre Legislatif,” with the misthievous 
parc'iilhesis added ‘\a n'a pas beauccuip change depuis 187;.}," 
Later numbers reproduced still older caricatures, by Isabey and 
others..'I'he foreign sec tion had a distiiu tly English flavour, being 
intrcHluced by a note signed “Cdobe-'rrotter,” and two out of its 
three items (nowadays it contains a dozen) were English—one by 
Sambourne from Punch, and the other by Phil May from The 
Sketch. 'I'he third was from the Vienna Eloh, but still with a 
Gladstimian allusion—Bismarck as “'Phe Grand Old Man" trying 
to fell C'a|)ri\a iH‘r>onihed as a tree. Of more recent date were 
L'Assiette au B< u-rc, Li Canard sauvage (subsequc'nily Le Can¬ 


ard rnchainc). LTntronsif^eaiit, UIndiscret, Mon Dimanche, 
D'Artai’71071, Fa7itasio and many others. 

Great Britain. —Returning at last to England, it is in¬ 
teresting to observe that Pimch, though dominating the realm of 
caricature from its very inception, and for over a quarter of a 
century almo.st alone in its glory, was always equal to the oc¬ 
casion, sustaining with dignity and charm the whole responsibility 
of an ancient and most honourable inheritance. Victorian condi¬ 
tions inflated the popular love of monarchy, and the public at 
large came more and more to regard established institutions like 
the Royal Academy, Covent (jarden theatre or the Langham hotel 
as all-sufficient, and to look askance at any attempt to supplement 
them with new' ones. So that when Judy, 1 ^'un. Moonshine and 
Ally SlopePs Half Holiday were succavssfully established, they 
w'ere never in any sense rivals to the legitimate monarch. It i.s 
rather surprising that half-a-dozen artists in a single journal, of 
so small a size, and with no coloured illustrations, should for half 
a century more or less have been the only rejiresentatives of the 
great family with its ramifications that flourished in former days. 
But autres temps, autres nioeurs and the extraordinary vulgar¬ 
ities with which the domestic life of the young queen and her con¬ 
sort w'as made fun of .soon gave jdace to the refinement introduced 
by (he Doyles and established by their successors. Leech, Tcnniel, 
Keene. Du Maurier and Sambourne. For Victorian England this 
must be allowed to have sufficed, and Dr, T’rimrose might now- 
have observed that if there was not more laughter than of yor(' 
there was certainly as much wit At the same time it must be 
admitted that the Victorian climate w'as not suitable for (he 
development of rude health in caricature. Heavy ticademical 
foliage ab.sorbed the sun. and the t)ungcnt undergrowth of Pre- 
Raphaelitism only succeeded in forcing its W’ay up by virtue of 
its deadly earnestness. Punch alone enjoyed the free air. 

One plant, how'cver, appeared in 1869. which by its fruits wa* 
know’ must have been from a st^ed of the original tree, namely 
I'(//// 7 y Fair. Here, at last, wais a revival, and in its jileasantest 
form, of personal caricature. Though ‘‘Ape” and “.Sjn” (Carlo 
PelU'grini and Le.slie Ward) were the only two of its artists 
whose names are familiar to the general public, it is significant 
that many of the finest [)orlrails in the earliest numbers w'ere by 
J. J. 'Pissot, so that the succi^ss of (he paper was really estab¬ 
lished by Italian and French artists. Historically this is (juite as 
it should be, just as ‘‘Punch” is named after the mythical “Pol- 
chinello" whose characteristics were illustrated by Ghezzi, and 
one of its most successful artists, Du Maurier, was of Fri'nch ex¬ 
traction. Not until the last decade— la fin du sihle —did the \’ic - 
(orian glaciation give any sign of loosening. Among the tirel, in 
i8()0. and of itself insignificant, was a little jiaper called The 
Whirlwind edited by Herbert \'ivian and Stew'art Erskine and 
ilhi.slr.iled by some of (he founders of the New Fmglish .\rl club 
—anothi'r sign. A little later Pick -me up made a gallant bid for 
popular favour, but was before its time. In 189.4 there was a 
more decided crack, and The Yellow Book, [mblished by Mat¬ 
thew’s & Lane, threw U[) tw’o volcanoes in the shape of Aiibrt'y 
Ik*ard.slcy and Sir Max Beerbohm, whose molten streams com¬ 
bined to (low with increasing effect on the artistic and literary 
clirnale. Widely diliercnt as the\’ were, both these young men 
achieved the same result in bursting the sliackles that were cramp¬ 
ing the arts of illustration ;md caricature. Reed.^ c.iricatuic 
in Punch, “Britannia a la Beardsley,” was far loo witty and 
too clever to have been designed in derision of so fine an artist; 
hut there was something so entirely new to the Victorian in 
Beardsley’s uncanny grotesejue. that he was for long looked at 
a^kance. His influence on “black and white” in general was enor- 
ny)us, and in caricature it is tracealfle everywhere. Sir Max, on 
his part, being a caricaturist in the Carrarcian tradition, loos¬ 
ened the buttons, shook out the folds and generally disorganized 
the growing trimness of personal caricature as exemplified in the 
[Jmity Fair cartoons, which in the ’80s were becoming more 
and more suitable for The Tailor a 7 id Cutter. The most baftling 
I thing about his marvellous gift of spiritual portraiture seems to 
; be that the farther he gels from actuality the nearer he gets to 
I truth 
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Recent Developments. —With the most recent developments 
of caricature it is impossible for the staid historian to keep pace. 
He can only shout after the caricaturists, not to stop, but to 
wish them still more activity in still wider fields. As it is they have 
rushed in at the studio doors opened to them by the cubists, vor- 
ticists, post-impressionists and their imitators, and rushed out 
again with their arms full of fancies which they have twisted up 
and thrown, like confetti, into the most unexpected places. Some 
have stuck to the hoardings, others have got into the circulars 
of the most re.siieclable ainl stately commercial firms, and the 
least humorous of the weekly papers. This great and surjirising 
expansion is due, in no small measure, to the Workl War, 
when they were employed with Lutheran \agour and insistence, 
both as pro[)aganda ancl as a relief to the feelings. J’osterity may 
perhaps decide which were the must successful (for either pur¬ 
pose) among such as King Oeorge reciewing the British fleet in 
a diving suit (German), the Bolsheviks at the telephone (Musac- 
chio), or “What did you do in the Great War, Daddy?" (English); 
but there is no doubt that all of them contributed something to 
the very general extension of the employment of caricature for 
artistic and {omrnercial, no less than for satirical jmrjioses, in 
these present dtiys. Instead of being destroyed, or reserved for 
jirivate circulation, as in the old times, the careless rapture of the 
modern artist now finds a [ilace on the hoardings. I'hese mod¬ 
ern artists are a determined lot of fellows, a large ancl exceedingly 
fierce tribe, and thtw are doing much more for caricature than 
any one before them. Adopting the most advanced and highly ar¬ 
tistic tenc'ts, thc'V have imposed significant form alike on the 
commonest objects of the ideal home and the rarest tlowcns in 
the garden of public affairs. They know to a hair’s, breadth how 
far a statesman’s face can be stretched without snapping, thc*y 
have the bursting strain of e\'ery bulge in his figure* calculated to 
a ch'cirnal i)oint. With a few strokes of the pen they can visualize 
an intc'rnational situation or a social tendency in a manner that 
saves us reading whole columns of print. Finally, notwithstanding 
every excess, they ha\e shown themselves (‘([ual to the delicate 
task of sustaining the traditions of the very oldest of the comic 
pajx'rs under the doulde disadvantage of the devastations of (he 
World War and the complete change of outlook on many sttbjects 
resulting therefrom. Charivari, now in its Hjlh year, has in 
Soupaull, Bib and Cyl, cartoonists as lively as ever, and if an 
artistic comparison with their earliest prc'decessors is impossible 
now, it is probably only because it is too soon to make it. Punchy 
the next oldest, ha\'ing enjoyed uninterrujefed prosperity with a 
sound constitution and no incitement to change, is still an old 
friend with a j’oung face. Kluddfradaisch and Flic^cndr Plat fir 
are oftener ciuoted by L'c Hire than any others, and side by side 
with them we find Xebclspaltcr, Siuiplizissimiis, Mucha, ilk, 
Jugend, Pasquino, Lustige Blatter and Wahre Jacob, most of 
them past their jubilee and all well up to date. If the tight-lacing 
of the ’80s was finally abolished by the War, and if the reaction 
seems a little too startling just at the moment, it must be ac¬ 
cepted nevertheless as a very healthy symptom in an art which 
to be an art at all, must always be allowed its own way. 
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United States. —Political caricature in the Unitc'd Si.ites be¬ 
gan with William Charles, a Scotsman who, forced to leave Great 
Britain, emigrated to America, and, in the War of 1812, u.sod his 
pencil and invention with great bitterness against hi.s renounced 
country. Pencil and invention were both crude. Charles was an 
imitator of James Gillray, and his most widely-circulated cartoon, 
“John Bull Making a New Batch of Ships to Send (0 (he Lakes," 
bore a close resemblance, in conception and tielail, (0 Gillray's 
“Tiddy-Doll (Napoleon) Making a Nc-w Batch ot King> " Gdlray. 
inlluencing Charles, also infhn-nced the t\ork of Ch.irles's .suc¬ 
cessors for several decades. The basis of the early Americ.in 
cartoon was the Gillray group of many figures. A si hool of dis¬ 
tinctively American caricature came in with the first adinini.slra- 
tion of President Jackson. These lithogniphs told their slori('s 
by means of legends enclosed in balloon-like l()()j»s i.ssuing from 
(he lips of the various members of (he groups. 'Fhe anonymous 
artists were most productive in the heat of political campaigns, 
during the Mexican War, and with (he rising sl.ivery agitation. 
The Civil War naturally let loose a llood of cartoons; among 
them the early work of Nasi. 

'I'homas Nasi (18.40-1902) remains (he dominant ligiirc in the 
history of American caricature. lancnin calh-d .V.isl's (.iiIodms 
( he best recruiting sergeants on the L'nion side, lbs piiture 
“Peace," originally calh'd “Compromise with the South, ' (irst 
made his reputation. It apiieared just after (he eleition of iSO:. 
and was circulated by the million as a campaii:ii docunieni 
Nast’s later intluencc was both national and local. He was Ihi* 
inventor of the “donkey’’ u.scd as the symbol of the Dcmoiratii 
Party, the Tammany “Tiger,” the “rag-baby” ot intlation, .mil the 
cap and dinner pail emblematic of labour. More than any other 
man he was responsible for the overthrow of the notoriiuis Tweed 
Ring (hat long held New York city in its clutches Sin h i.utoons 
as “The Brains of Tammany ' and “The Tamni.iny Tiger in tlie 
Arena" proved the siege guns in the* b.illle for civil ntorm 
J'in.illy it was a Nast picture that led to the lapturc, in Sji.iin, 
of (he fugitive Tweed. 'The* traditions of Nasi were larried on 
in I hr l.iir 'jos. '80s and ’90s by Keppler and Giliam 'Tlir sri ir.s 
of “'r.i:toned .Man" cartoons, depicting Janies G. Blaine in the 
title role, contributed to Cleveland's victory in 1S84. They were 
(he work of Bernhard Giliam. vho, upon leaving /‘uck, drew 
ei|ually vindictive caricatures of Cleveland and the Democratic 
l*art,\' on (he rival pages of Judge. A cartoon with a stor\' 
wa.s Gillam’s “Where Am 1 At?" of 1892. It was originalK' 
drawn to commemorate an exiiected smashing Repiibliian \'ii- 
lory. When thi* election returns showed that ('lecelaiul had 
won it was too late to prepare another i art non, so liillam 
.■^el to work making the necessary changes in the plate, c.ipping 
his laliour with a likeness of himself in the form of a rnonkrc’ 
turning an uncomfortable somersault. J'wo oiitsianding ian0010 
of (he later '90s. “Don (Juixote Br>'an Meets Disa.slei in ho 
Encounter with (he Tull Dinner I’ail” and “lie Can inl; It 8 
Loaded!” a warning to Spain just before the outhnal. of the 
Spani.sh-American War, were the w'ork of X’ii tor Giliam. 

American caricature of the present century is ahuitdmt and ot 
a high order. Sxnclicate serx ice has brouglit the work of tiu- mo ,1 
efficient aiid highly paid cartoonists to (he readers of the most 
rural lommunitics. There is a Pulitzer i.)rize annualb awanled 
for the lartoon deemed the most effectixe. C'Diispii uous .imoiig 
con(emi)orary caricaturists are Rollin Kirby of 'f'hr N-'to ]'o!l 
World-l'elrgratn, j. N. (“Ding") Darling of The I)rs .Mome.s Krc. 
iste.r, Daniel K. Fitzjjairick of The St. Louis Post-JJt^pnh h, Ni l 
son Harding of The New York Journal, and llertiiai Jolimon ot 
'The, Saturday Evening Post. (A. lb M., X. t 

Sec the articles on related subjects, as Carioon ; Comk Sirii*; 
Pe.n Drawinc.; Pencil Dkaxvinc.; Ii.i.ustraiion ; i'osrt.K; etc. 

CARIGAKA, a municipality (with administrative centre and 
TyO barrios or di.stricts) of the jDroviiue and i-l.iml of Leyte, 
Philippine Lslands. on Carigara bay, 2.2 mi. W. of T.h loban. the 
provincial capital. Pop. (1989) - 3 .- 8 ^ gain of 5^)78 since 
1918), of whom II,339 xvere males, and no whites. Coastwise 
vessels touch there and carry large exports of ahaca. (Manila 
hemp), from x'.hich fabrics are manufactured a* well as from 



CARKJNANO-CARIN'J'fllA 



(oKoii. (riic) and maize (corn) are |)rodured; fi;-l)erie.s are 

important, and there are mineral spring',. The vernacular is a dia- 
h-ct of Bisayan, and of those inhaliit.ants jo years old and over 
41.2% were reported as literate, while of those aped 6 to 19, in¬ 
clusive, 2^.2^/f, were reported as attendiriR school. (C. S. L.) 

CARIGNANO, a town of Piedmont, Italy, in the province 
of Turin, ii mi. S. by tramway from the town of Turin. Pop. 

4,90- (town); 7,392 ((:(;mmune). It ha.s a handsome 
churth (S. Giovanni Battista) erected in J7^f)-66 by the architect 
Benedetto Alfieri di Soste^no (1700-1767), uncle of the poet 
Alfieri. .S. Maria delle Gra/ie (ontaifis (he tomb of Bianca 
Palaeoloj'iis. wife of Duke ('harhs I of .Sacoy. at whose court 
Bayard was brou^dit up The town passed into the hands of the 
counts of Savoy in ('ariRiiano was eredcal by Charles 

kaiimamiel 1 of Savoy into a principality as an apiianape for his 
third son. Thomas Francis (159(1-165(1). whose descendant. 
Charles Albert, prince of Cari^nano, became kin^ of Sardinia on 
(he extinction of tlie elder line of the house of Savoy at the rleath 
of Charles l elix in 1S51. 

CARILLON, an arranj.'ement for playing tunc-s upon a set 
of bells by nie(.haniial means, d'he W’orcl is said to be a Fr. form 
of late Fat. or Ital. (/uat/rii'Jio, a smi'ile dance measure on four 
notes or for four [jcrsons (Lat. quattuor) ■, and is u.sed somc'limes 
for the tune jelayed, sometimes (and more commonly in Eof'land) 
tor thc' sc't of bcdls usc'd in pla>’in^ it. 'Fhe earlic-st mediaeval 
allempis at bell music, as distinct from mere noise, sc'em to have 
consisted in slrikin^ a row' of small bells by hand with a hammcT, 
and illustrations m mss. of the iJlb and 13th cemturies show this 
process on three, four or evc-n eiKht bcdls. The introduction ot 
mc'chanism in the form either of a barrel (.ve<‘ B.'VKKKI.-()kc;.\.\) set 
with pens or studs and rc'volvin^ in connc'clion with the machinery 
of a clock, or of a keyboard struck by hand (mrillou a clavier), 
made it possible* lar^nd>' to increase the numbe-r ol bells and the 
ran^ie of harmonies. In Bed^^ium, the home* of the (arillon, the* art 
ol the- larillanunir has been brou^dit to its urealest iierfection, 
and here-, and in Holland and I'rance, the numbcT of carillons, 
K'leal and small, runs into hundreds. {Sec Bi.t.n.) 

in Britain the s>'siem of rinpin^; bells b\' pe.d, known as the 
chanj^c'-riiiKin^'. has alw.iys been prc'ferrecl. But carillons and 
keyboards on the Continental modtd e.xisl here and there, e.i;., 
at the- Manchester (own hall, at Arnuif'h and ('obh cathedrals, 
Bourn\ille, Cattistock and cdsewherc*. while British made carillons 
have been set up in America. Amount the lattiT are that of the 
Houses of Parliament at Ottawa (53 bells, the laiytest weij'hing 
10 tons), and that of Riverside Drive* church. Xc'W ^'ork, con¬ 
taining 72 bells, of which the- cleepesl-loiu“cl, wedghing i.S.'j tons, 
is the fourth largest bc ‘11 in e.xistence. Some* of the mo"! impor¬ 
tant improvements in bell-ringing mechanism, as well as in 
methods of tuning, have* h.ul tludr origin in Britain. 

'i'his mechanism is very similar in general to that employed in 
tlie case of organs, one ditlc-rence. howewer, being that liglil 
wooden Icwc-rs take the |)lace of (he ivory kc-vs. d'hc'se Icwers 
are attached by nuMiis of wires and cranks to the clajipers, which 
strike the ludl on the inside surface at a point ne.ir its largest 
dianic'ter. 'The travel of the c lapin r is .ibout one* inch, which is 
suliicient to bring out the full volume c»f sound rec|uirecl for caril¬ 
lon pi.lying, while still permitting the delicacy of (oikIi lu-cessary 
to the obtaining of the best effects. 

Pedals are attached to the Ic'vers ccinnectecl with the heavic-r 
bells, so that these* can be* played by foot or by hand, their per¬ 
formance being furtluT facilitated in some* c.ises by the* employ- 
nu*nt of “assistance* pistons,” d'hc*se inovide that directly the 
jilayer begins to depress the in*dal, elc'ctrical contact brings into 
operation an electrc>-ptu*umatic motor, the piston of which is 
coupled to the clappc*r and its force thereby adclt*cl to that of the 
performer. This device, the invention of Gillett and Johnston, was 
employed hrsL in the case of the line carillon of 4S bells made 
by this tirm and presented to Louvain university library by thc 
.\merican engineering societies. As regards the compa.ss of caril¬ 
lons, the smallest usually have a range of at least two octaves, 
in semi-tones, while the largest may have a compass of as much 
as four-and-a-half octaves, or 53 bells. 


Biiu Kecac\J’in' V\'. Gorham Ri( t\ Carilhnis of Belj^ium and Holland, 
Thr ('iirillon in Litfralurr and Carillon Music and Sirif^ini; Tmvers of 
ihr Old World and the New; lecture by VV. W. Starmer, Proc. Mus. 
Ai.coc.., London, 31st session. 

% 

CARINA, one of the three constellations (sec Constklla- 
Ti(c\') into which the large southern Ptolemaic constellation Argo 
iif.v.) was subdivided. It contains several variable stars (see 
Star). 

CARINATAE, the name once^ given in contradistinction to 
Ratitae iq.v.) to a large superorder of birds, including all the 
modern Hying form.s e.xccpl (he tinarnous. on account of the kecl- 
like jiroce.ss on the breast-bone. The terms are now* commonly 
replaced by Palaeognathae (=^Ratitae) and Neognalhae ( = Cari- 
natae). 

CARINI, a (own in the province of Palermo, Sicily, 13 mi. by 
rail W.N.W. of Palermo. Pop. (1936) 1 (towni; 14.762 
(commune). On the coast lay the anci<*n! JJyrcarn, said to be tin* 
only Sican settlement on (he coast. It was stormed and taken b\’ 
the Athenians in 415 n.(’.. and the inhabitants, among them the 
fjmious courtesan Lais, vv<*re sold as slaves. 

CARINTHIA, formf*r]y an Alpine pro\'ince of Austria and 
later a ^au of “greater Germane'.” occupies the drainage area of 
the uj)i>er Drava. Area, 4.5.S3 scj.mi.; pop. (1936) 450 . 957 . 

Within thc* pro\'ince two distim t regions exi'-t, I ])pi*r Carin- 
(liia, west (tf the contiuence of (he Gail and (he Drava, :md Lowci" 
Garinthia. east of (hat junction, d'he former is ver>' mountainou*- 
and is divided into two sharply contrasted t\pes of country be' the 
w(*.-t-(*ast (lowing Dr.ava. North of the n\'t*r li(*s .1 belt of crystal- 
lim* rock highly dissected into blocks by tin* numerc/u.' left-bank 
tributaries of the main stream, e.g., tin* Isel, the Moll, etc. Here, 
(hough the h(*igh(s are well-watered and clotlu'd with forests and 
high pastures, settlement is siiarse; scattered dwellings and ham¬ 
lets concerned with cattlt*-raising jiredorninate, for tin* \';dleys ;jrt* 
n.irrow ;ind rise steeply to the glaciali*d summits of tlu* Hohe 
Tauern. There are, however, great possibilitie*' for the develop¬ 
ment of c*lectri(ily from the numerous f.'ills, and the trend 
of Austria in this direction before 193S reacted favourably upon 
the prosperity of this region. South of the Drava th(* southern 
limestone zom* ot tin* .Alps is en¬ 
tered. .Although se\'er;il thousand 
feet low(*r in general levc*) than 
the crystalline zont* this r(*gion 
ofit*rs ft*w attractions to human 
occujiation I'he prex'alence of 
faulting and .s((*c*i) scarps, the lack 
of good })asses, (he ab.M'iue of 
surface drainage .•ind the marshy 
n.ature of the valley tloors lom- 
bine to restrict seltleiTK'nl whic:h, 
with agriculture, facours the 
sunny northern sloi)es and (he 
occasional alluvial fans, ])ar(ic- 
ularl\’ in the x'alley of the Gail 
which divides the mass of the 
G.irnic .Alps into (wo groups. In 
both a decrease in height and 
dilluultN' towards the easi is ac- 
c()ni))anied by an increase in lul- 
tixMtioii and lyv a growth in the 
number and size of the villages. 

Low(‘r Garinthia centres on the nucleus of the busy Klagenfurt 
basin, an undulating area, between 1,300 ft. and 1.650 ft. above 
sc*a-lc‘V(*l, floored with Tertiary sediments and morainic debris. Its 
fertility is in great contrast to that of the crystalline Gurktal Alps 
and Sau.ilpe to the north and of thc Karawan'en limestone belt of 
thc south, for suitable soil and thc* high summer temiH*ra(ures 
favour the growth of cereals and fruit while the surrounding 
mountain pastures aid thc* breeding of horses and cattle. In addi¬ 
tion leather, piapcr, cement and mineral products are e.xtcnsively 
manufactured, the latter jiarticularly in thc* south-east near Blci- 
burg where lead ores are extracted. These, with the iron of the Sau- 
aij)e and local lignite are the bases of small but important metal- 
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lurgical industries at many, places, among which Ferlach, Klagen- 
furt and St. \'eit are the best known. The development of Carin- 
thia was hindered in every direction by its remoteness and inter¬ 
nal difticulties of communication. The old longitudinal route from 
innichen to Blciburg, followed by a railway, carried little through 
trade because of frontier difticulties at either end, while only two 
transverse railways exist. One of the.S(\ however, the eastern, 
leads to the important Semmering j)ass and brought })rosperity to 
the important route junctions of Klagenfurt fpoi). 61,050) 

and Villach The other, crossing the Hohe Tauern by 

tunnel, handles a large proportion of the local trade in timber and 
wood {)roducts while both carry increasing numbers of tourists to 
the numerous small bathing resorts that lint' the shores of the re- 
markabl>’ warm Carinthian lakes which lie in the longitudinal 
valleys, c .g., tlie \V()rther-see, the Millstalter-st'i', the ()ssiach-see, 
et c. 

'I'he ijopulalion is predominantly Roman Catholic in religion 
and Cerman in .si)eech Only in the sc>utheast. \\her«‘ acce.ss is 
most easy, has a foieign element suca ceded in penetrating along 
the main vallex’s and here alterations in lusioins. language and 
architecture herald the passage to .''lovene territory. 

Srr also .^t■s■IIUA: Paseliinger, M. Wutte, Livuli skutuir vou Kiirn- 

Itii (Klagenfurt, lO-’.C : tlaiis Rel/laff and Clolildi.s 'I'luede, harrnlcn: 
(ir('iizlan(l ini Stteden (Herliri, S. 1 >.) 

CARINUS, MARCUS AURELIUS, Roman emperor, A.n. 

N'as tlu' elder son of th(' lamperor Cams, on whosi' acces¬ 
sion he ^^'as ai)i)ointe(l gocernor of tht' western itortion of the 
emj'ire. lie fought v\ilh sin cess against tlu' (ierman tribes, but 
soon left the defense of the t ppc'r Rhine to bis legates and 
returned to Rome, where lu' abandoned himsc'lf to di.ssii>ation. Hc' 
also cc'lebrated the' Imli Runinni on a magnifuent scale. After the 
dc'alh of Cams, the army in the east demanded to lie led back to 
Fajroi)e; Numc'crianus, the' younger son of Carus, was forced to 
ccim{)ly. but was murdered on the way. and Diocletian, com- 
mandc'r of the body-guards, was iirocl.iimed emperor by the sol¬ 
diers. Carinus at once marched against Diocletian, whom he met 
in Moc'sia Carinus was succc-ssful in sevc'ral engagements, Imt at 
the battle' on the Margus (Morava), according to one' account, 
he was assassinated in the hour of victor>'; anothc'r tradition 
rcfiresi'iits the battle as a coinjih'le victori for Dioih'tian. 

.\rr ^’opi'^c•lIs, Carinus (mainly the- recital (»f In'- crinK's); Aurelin'- 
\'ictor. 7 >c Ciir.\iirihiis, cS, I'Tiit. ; Faitropiiis i\. iS-."o; Zonaras 
.\ii. ,10; Orosius vii. .’5; Paiilv-VVissowa. Rcalnuyfdopadie, ii. .'4 ft. 
(llc'n/c). 

CARISBROOKE, a village in the Isle of Wight. England, i 
mi. ,S W. of Newport The* calley of the Lugley brook separates 
it from the sleep conical hill on which stands the famous ca.slle. 
Thc'ri' arc' remains of a Roman villa in the valley, but no reli:d)le 
mc'iition of Carisbrooke occurs in Saxon times, nor does the name 
appc'ar in the Domc'sclay survey. The castle is mc'ntioncd in the 
surxc'v under Ahington, but it is unlikely that there was much 
stone-work until tlie advent of the Redvers lords. From earl\' 
limes the- lordship of the island has bc'c’n as.sociatc'd with owner¬ 
ship of the castle, which thus became the seat of government. 
Tlc'nry 1 bestowed it on Richard dc' Redvers, in whose family it 
continued until Isabella de Fortibus sold it to Edward I. There- 
aflc'r. whc'ii the castle- was in the hands of the- crown, the govern¬ 
ment was elltrust(-d to wardens. The keep was added in the time 
of llc-nrv I, and in the reign of Elizabc-th. whe-n the- Spanish Ar¬ 
mada was expected, it was surroundc-cl by an elaborate jx-nlagonal 
fortification, d'he castle was garrisoned for Maud in 11 .^f), but 
was captured by Stc-phen. In the reign of Richard IT it was un¬ 
successfully attacked by the I'Yench; Charles 1 was imprisoned 
here for 74 months before his exc-cution. In 1904 the chajicl of 
St. Nicholas in the- ca-ctle was reopened and reconsecrated, having 
been rebuilt as a memorial of Charles I. The remains of the castle 
are imposing; parts arc- inhabited, but the king’s apartments arc- 
in ruins. The- church of St. Mary has a beautiful Pcrjicndicular 
tower and transitional Norman portions. Only the site ran be 
tract'cl of the Cistercian priory to which it belonged. This was 
founded shortly after the conquest and originated from the en¬ 
dowment which the monks of Lyre near Evreux held in Hovv- 


cornbe, including church, mill, houses, land and tithes of the 
manor. Richard II bestowed it on the ablic-y of Mountgrace in 
Yorkshire. It was restored l)y Henry IV, but was dissolved by 
act of jiarliament in the reign of Henry w ho best ow ed it on 
i his newly-founded charterhouse at Shcc-n. Carisbrooke fonne-rh 
1 had a considerable market, several mills, and valuable lisheric--. 
but it never accjuired municii)al or I’c-presentative rights, and was 
important only as the site of the castle. The parish was trails 
ferred to the borough of Newport in I93,v 
CARISSIMI, GIACOMO (c. 1604-1674). one of the most 
I celebrated masters of the Italian school of music, was horn about 
j 1604 in Marino, near Rome. Of his life- almost notliing is known. 
At the age- of twenty he became- chapel-mnster at Assisi, and in 
ibaS he obtaiiu-d the same iiosition at the- church ol St. Apolli- 
naris belonging to the Collegium (i<-rm;micum in Rcinu-, which 
he; held till his death on Jan. 1.?, 1(174. at Ronu-. lb- seems nc-ver 
to have left Italy. 'Ibc* two great achie\c'nients geiier.illy ascribeil 
to him are the- further developmc-nt of the recitative' pic'viouslc 
introduced by Montc'vercle. am! of inJinite importance in the his 
tory c)f dramatic music; and the invention of the ch intbc'r-cantala 
by which he supersc-ded the madrigals forinerb' in use' It is 
impossible to say who was reall\’ the invc'utor of the chamber 
cantata; but Carissimi and Luigi Rossi wc're the composers who 
lirst made this form the Nc'hitle for the- higher kind of chamlx'i- 
niusic, a function which it ((mtimicd to pc'rforrn until alter the' 
lime of Alessandro Scarlatti, Astorga and Marcelhc llis t)ratorios 
in turn were of the first imiiortaiue as having detiniteb I'.slab- 
lishc-d the form and style of that c la.ss of work. 

CARLEN, EMILIA SMITH FLYGARE (i v ; iHc,. i 

Swc'dish nocflist. was l)orn at Striimsiad on Aug. s, iSo;. and 
dic'd at Slockliolm on Ic-b. 5, iSfjj. Hc'r first IiusIkuhI a doctor 
A. I'lvgarc', died in iS.y^, and in 1841 she married a pru'l, Johan 
Cabric'l CarlcMi, and went to live in Stockholm, wlu'ic' she fornii’d 
;i lilc'rarv salon. Among her nunu'rous novc'ls, some' ot wliicli 
depicted the life' ol lishc'rnien and sailors, othc'rs the manners ol 
llu' middle classes of hc'r time', wc'rt' Waldcmar Klein (1S3SI, 
(iustaf Liitdonn ( iS^cj. l-aig. trans, 1853); Proicssarn odt hiw\ 
slxddslin/.ar ( i.'^.jo. Eng. trans, /'nifewor's javonrites, 1S431, 
The K(>.\e oj Tistelim (184:. Eng. trans. 1S44); Juni^lrutortn t 
(i.'s4.s, Eng trans. 'The Maiden's Touur, 1853); Knshni^en pa 
Jahannesskiirel (1846, Eng. trans. The Ilennit, 1853); litl Kope 
wanshtts i skiiryardeu ( i85(), 'The Merchant's House on the Clifs 1 
In 1878 she publislu'd an autobiography, Refniniscences of Sived 
ish Literary Life. Her novels were collc'c tc'd in 31 vols., Saniladi 
romaner (Stockholm, i8()Cj-75). 

CARLETON, WILL (Wii.liam Mc Ki ndki;!. i (1845-1(^:1 

American poet, was born in Hudson, Mich , on Od. i .y 184; 
Ailc'r graduating at Hillsdale college in i 80 <j he made e.vtensivc 
lecture' tour.'- through the western states, Canada and ('irc'al Frit 
aiii lb- (hen c-ngaged in editorial work for local Michig.in pape'i-' 
and in Jan. 1872 became editor of the Detroit W’eeklv 'Trihuiu'. 
From 187.--78, he was editor of the Detroit 'Trihtoie lie had 
early shown a taste for jxx'trv, and his “Hc'tsey and I Are Out " 
( 1.S71 ) won for him immediate recognition. Hc' was a frc'tiucnt 
! contributor to Harper's n’ec'A/y. In 1884 he- publishc'd ( //\' 
i Jiiillads. Ib' died in Frooklvn, N.A’., on Dec. iS, up: 

His putili.shc'cl works include': Farm FaUaiU (0X70; Fnnn l.eyjmi 
(1X70), City Hallads (i.HXc); City Lryenil\ (iS(;o); City l-'rareiih 
; Soiiys of Two Cniturirs (kjOj) ; I'orms for Yoioiy Amrrinin 
.t Thousand More Lei'.sev (191 j) ; Over the Hill to the Pom 
House ( . 

See A. E. Coining, 11'/// Carleton; A Hio^iraphieul Skrtdi (nj'd 

CARLETON, WILLIAM (171)4-1869). Irish novelist, wa'^ 
born at Priliisk, Clogher, C'o. Tyrone, on March 4, i /'d 

As his father removed from one- .small farm to another. \\’illian) 
attended at various places the hedge-schools, which usc'd to Ix' a 
j notable feature of Irish life. Most of his learning was gained from 
I a curate named Keenan, who taught a classical school at Donagh 
(Co. Monaghan), which Carleton attended from 1814 to 1816 
with the intention of becoming a priest. After various experi¬ 
ments in earning his living he set out for Dublin, and arrived in 
I the metrojxili.s with .rv i/d in his pocket. He first soimht occupa- 
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lion as a bini-stuffer, but a proposal to use potatoes and meal as 
.slutnn(:» failefi to recommend him. He then determined to become 
a soldier, but the colonel of the regiment in which he desired to 
enli.st persuaded him (('arleton had applied in Latin) to give up 
(he idea. Me obtained .some teaching and a clerkship in a Sunday 
school ofli(e, began to contribute to the journal.s, and his paper 
“The Pilgrimage to Lough Derg,” which was publi.shed in the 
Christian Examiner, excited great attention. In 1S30 appeared 
I he first series of Traits and Stories of the Irish Peasantry, which 
at once placed thi‘ author in the first rank of Irish novelists. A 
second series, containing, among other stories, “Tubber Derg, or 
the Red Weil,” ap[)cjared in 1H33, and Tales of Ireland in 1834. 
I'rom that time- till within a few years of his de.ilh ('arlcton’s 
literary activity was incessant. Fardoroii^lni the Miser, or the 
Conviets of Lisnamona apijeared in 1837-3H in the Dublin Uni- 
-iirsily Mai'<i:.!ue. Among his othc-r famous novels are: ValcfUine 
MiCliiti hy, the Irish Ai'eiil, or Chronicles of the Castle Cumber 
I'rofjerty (1 S45 1; 'The JUik k Prophet, a 'Tale of the I'amine, in the 
Dublin Cniversity May^aiine (1840), printed separately in the 
ne.vt year; '! he finiierants of Ahadarrn (1847); H/ 7 /y Reilly and 
his dear Colleen Pawn, in The hide pendent (London, 1850); and 
The Tithe Proelor (1841^), the violence of which did hi.s reputa¬ 
tion harm among his own countrymen. Some of his later stories. 
The Si/uaiiders of Castle S<jnandir (185:) for instance, are 
clefiiced by the mass of political matter with which they are over- 
loadeil. C'arleton remained jioor, but in 184S a pension of £200 
a year was granted liy Lord John Russell in response to a 
memorial on C.’arleton's Indialf, signed by numbers of distinguished 
persons in Ireland, He died at Samlforcl, Co. Dublin, on Jan. 
30, 

Carleton's be.st work is tonlainecl in (lit; Traits and Stories of 
the Irish Peasantry. He wrote from intimate acquaintaiue with 
the scenes he cle.siribed; and he drew with a sure haml a series of 
pictures of pc’.tsani life, unsurpassed for their appretialicm of the 
[lassionatc' tenclc‘rnes^ of Irish home life, uf (he buoc’ant humour 
and llie domestic virtue's, which would, under belter ciriuni- 
stanci's, lu'ing prosperity tind happinc'ss. He tdienated the sympa¬ 
thies of many Irishmen, however, by his unsiiaring critic i.sm and 
ocinsionat exaggeration of the darker side of Irish (har.icler. 

T)uring the last numtlis of his life Carlcton bcg.cn an autobiography 
which lie t)foiiglU down (ci the lieginning nt his literary career. This 
fctrrns the first part of The Life of William (arleton . . . (i.Sof)), hy 
1 >. J, O’Donogliue, wliicli contains full information, 

CARLETON PLACE, :i town and port of entry of Lanark 
county, Ontario, Canada, 28m. S.W. of Ottawa, on the Missis¬ 
sippi n\'er, and at the junction of the main line ami Prock- 
\ ille braiic li of the Canadian Pacific railway. It has abundant 
water I lower iiri\ileges, and extensive railw.iy-repair shops and 
woiilli'ii mills. Pop. ( Kip I 4.30s 

CARLILE, RICHARD ( I 700-1843 I. English reformer and 
freethinker, was born on Dec. 8. i jejo, at .Ashburton, De\unshire, 
(he son of a shoein.iker. He was educated in the village school 
;ukI, after apprenticeship to a linnian, obtained occupation, in 
1813, in London as a journexnian tinman, liilluenced by Paine's 
Riyjits of Man, he became an uncompromising radical, and in 
1S17 started pushing the sale of the Plach Dwarf, a new weekly 
p.iper, edilecl by 'I'homas W'ooler. all over Lorulmi. and in his 
zeal to secure the dissemination of its doctrines frequently walked 
30m a day. In the same year he also printed and soM 25,000 
copies of Southey’s W at 'Tyler, reprinted the suppressed Parodies 
of Hone', and wrote himself, in imitalicm of (hem. the Political 
Litany. 'Phis work cost him 18 wi'eks’ imprisonment. In iSiS he 
publisht'd Paiiu‘'s works, for which and for other publications of 
a like character he was fined £1500, and .sentenced to three years' 
imprisonment in Dorchester gaol Here he pulilished the first 
1: volumes of his periodical the Republican (1S20, etc.). The 
publication wgis continued by his wife, who wa.s accordingly 
sentenced to two years’ imprisonment in 1821, A public sub¬ 
scription, heatled by the duke of Wellington, was now raised to 
prosecute Carlile's assistants. At the same time Carlile’s furniture 
and stock-in-trade in London were seized, three years were added 
to his imprisonment in lieu of payment of his fine, his sister wa* 
fined £500 and imprisoned for a year for publishing an address | 


hy him, and nine of his shopmen received terms of imprisonment 
varying from six months to three years. In 1825 the government 
decided to discontinue the prosecutions. After his release in that 
year Carlilc edited the Gorgon, a weekly paper, and conducted 
free discus.sions in the London Rotunda, lor refusing to give 
sureties for good behaviour after a pro.secution arising out of a 
refusal to pay church rates, he was again imprisoned for three 
years, and a similar resistance cost him ten weeks’ more im¬ 
prisonment in 1834-35. He died on Feb. 10, 1843, after having 
.spent in all nine years and four months in prison. 

See G. J. Holyoake, The Life, and Character of Richard Carlile 
(1870) ; T. C. Campbell, The Hattie of the Press, as told in the life of 
R. Carlile (i8gg) ; G. A, Aldred, Richard Carlile, Agitator (1923). 

CARLINGFORD, CHICHESTER SAMUEL FOR- 

TESCUE, Baron (i 823-1808), British statesman, belonged to 
a family long settled in Ireland, and became Liberal M.P. for 
Louth in 1847. He was junior lord of the treasury ('1S54), chief 
M-eretary for Ireland (1865) under Lord Russell and (18O7 ) under 
Gladstone, president of the boartl of trade (1871-74). lord jirivy 
.seal (1881-83), president of (he council (18S3-85). He 
reieived a peerage in 1874. ^rist a w’arm suiaporter of Glad¬ 
stone’s Irish policy, he parted from him in 1885 on the Home 
Rule question. 

CARLINGFORD, market town and jiort. Co. Louth. Eiri', 
Pop. (1936) 488. King John’s castle dates from 1210. There are 
remains of c.istellated houses built during Elizabethan and pre¬ 
vious wars. A Dominic.an monastery was founded in 1305. The 
town reieived several tharli'rs between the reigns of Edward 11 . 
.111(1 James 11 ., and was reinesented in the Irish parliament, until 
the Union. C'arlingford Lough is a rock basin hollowed out by 
glacial action. The oyster beds have long been valuable. 

CARLINVILLE, a city of western Illinois, U.S.A., on the 
Chicago and Alton railroad, Com. N. by E. of Saint Louis; the 
county scat of Macoupin county. Population in i(;4o was 4,(305. 
Xalunil gas is found in the vicinity, and in a normal year the 
county mines over (>.000.000 tons of coal. The city manufactures 
brick. Ide and monuments. It was settled about 182S and incor¬ 
porated as a city in 1865. A new 250-ac. lake .supplies water. 

CARLI-RUBBI, GIOVANNI RINALDO, Count of 
(1720-1795), Italian economist and antiquarian, w'as born at 
Capo d’Istria. At the age of 24 he was appointed professor of 
astronomy and navigation in the University of Ikidiia, and cn- 
trusU'd with the superintendence of the V’enotian marine. After 
tilling these offices for seven years he resigned them in order to 
devote himself to the study of antiquities and political economy. 
Among his principal works are his Dell' origine e del com- 
mercio della moncta, c delT instil uzionc delle zeechc d'It alia, pub- 
li>h('(i in four parts betwi'cn 1751 and 1759; his Ragionaniento 
so pro i hilanci econotnici delle nazioni (1759); his Sul libero 
conimercio dei grant (1771 ), and his Antichita Jtaliche (1771). 

CARLISLE, EARLS OF. This English title has been held 
by two families, being created for James Hay in ib22. and being 
extinct in th.it line on the death of his son in i()()0, and then be¬ 
ing giv('n in i(»(i)T to Charles Howard, and deseending to the 
present day in the Howard family. 

James Hay, j;a ear! of C'arli.sle <d. 16,■’,()), the son of Sir 
James Hay of Kingask (a member of a xuunger branch of the 
Erroll family), was knighted and taken into favour by James 
\'I. of Scotland, brought into England in 1603, treated as a “prime 
f.ixourife” and made .1 gentleman of Ihi' liedehamber. He receixed 
many titles and honours, was created Lord Hay of Sawiey (1/115), 
Visiouni Doncaster (1618), and earl of Carlisle (1(122 ). James 
employed him on many important diplomatic missions to France, 
Cierm.any and Spain. On July 2, 1627, Lord Carlisle obtained 
from the king a grant of all the Caribbean Islands, including Bar¬ 
bados, this being a '-onfirmation of a former concession given by 
James I. He was also a patentee and councillor of the plantation 
of New England, and showed great zeal and interest in the colo¬ 
nics. He became gentleman of the bedchamber to King Charles 
I. after his accession. In 1628, after the failure of the expedition 
to Rhe. he was sent to make a diversion against Richelieu in 
Lorraine and Piedmont; he counselled peace with Spain and the 
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vigorous prosecution of the war with France, hut on his reiurn 
home found his advice neglected. He took no further part in 
public life, and died in March 1636. “He left behind him,” says 
Clarendon, “a reputation of a very fine gentleman and a most ac¬ 
complished courtier, and after having spent, in a very jovial life, 
above ^400,000, which upon a strict computation he received 
from the crown, he left not a house or acre of land to be re¬ 
membered by.” 

The charms and wit of his second wife, Lucy, countess of 
Carlisle 7 iee Percy (1599-1660) which were celebrated in verse 
by all the poets of the day, including Carew, Cartwright, Her¬ 
rick and .Suckling, and by Sir Toby Matthew in prose, made her 
a conspicuous figure at the court of Charles 1 . There appears no 
foundation for the scandal which made her the mistress suc¬ 
cessively of Strafford and of Pym. Strafford valued highly her 
.sincerity and services, but after his death, possibly in consequence 
of a revulsion of feeling at his abandonment by the court, she 
devoted herself to Pym and to the interests of the parliamentary 
leaders, to whom she communicated the king’s most secret plans 
and coun.sels. Her greatest acliievement was the timely disclosure 
to Lord Essex of the king’s intended arrest of the five members, 
which enabled them to escape. But she appears to have served 
both parties simultaneously, betraying communications on both 
sides, and doing considerable mischief in intlaming political ani¬ 
mosities. In 1647 she attached herself to the interests of the 
moderate Presbyterian party, which assembled at her house, and 
in the second Civil War showed great zeal and activity in the 
royal cause, pawned her pearl necklace for £1.500 to raise money 
for Lord Holland's troops, established communications with Prince 
Charles during his blockade of the Thames, and made herself the 
intermediary between the scattered bands of royalists and the 
queen. In consequence her arrest was ordered on March 21, 
1649, and she was imprisoned in the Tower, whence she main¬ 
tained a correspondence in cipher with the king through her 
brother. Lord Percy, till Charles went to Scotland. According to 
a royalist newsletter, while in the Tower she was threatened with 
the rack to extort information. She was released on bail on .Sept. 
25, 1650, but apjaears never to have regained her former inlluence 
in the royalist counsels, and died soon after the Restoration, on 
Nov. 5. 1660. 

The first carl was succeeded by Jamk.s, his only surviving son 
by his first wife, at whose death in 1660 without issue, the peer¬ 
age became extinct in the Hay family. 

Charles Howard, 1st earl of Carlisle in the Howard line 
(1629-85), was the son and heir of Sir William Howard, of Na- 
worth in Ciimlicrland In 1645 he became a Protestant and sup¬ 
ported the government of the commonwealth, being appointed 
high sherifl of Cumberland in 1650. He bought Carli.sle Castle 
and became governor of the town. He distinguished himself at 
the battle of Worcester on Cromwell’s side, was made a member 
of the council of state in 1653, chosen captain of the protector’s 
body-guard and selected to carry out various public duties. In 
1655 he was given a regiment, v/as appointed a commissioner to 
try the northern rebels, and a deputy major-general of Cumber¬ 
land, Westmorland and Northumberland. In the parliament of 
1653 he sat for Westmorland, in those of 1654 and 1656 for 
Cumberland. In 1657 he was included in Croinwcll’s House of 
Lords and voted for the protector’s a.ssumption of the. royal title 
the same year. In 1659 he urged Richard Cromwxll to defend his 
government by force against the army leaders, but his advice be¬ 
ing refused he used his influence in favour of a restoration of 
the monarchy, and after Richard’s fall he was imprisoned. In 
April 1660 he sat again in parliament for Cumberland, and at 
the Restoration was made cuslos rolulonim of Essex and lord- 
lieutenant of Cumberland and Westmorland. On April 20, 1661, 
he was created Baron Dacrc of Giileslancl, Viscount Howard of 
Morpeth, and earl of Carlisle; the same year he was made vice- 
admiral of Northumberland, Cumberland and Durham, and in 
1662 joint commissioner for the office of earl marshal. In 1663 
he was appointed ambassador to Russia, Sweden and Denmark, j 
and in 1668 he carried the Garter to Charles XI. of Sweden. In j 
1667 he was made lieutenant-general of the forces and joint com- , 


mander-in-chief of the four northernmost counties, In 1672 he 
became lord-lieutenant of Durham, and in 1673 deputy earl mar¬ 
shal. In 1678 he was appointed governor of Jamaica and reap¬ 
pointed governor of Carlisle. He died on Feb. 24, 10S5, and was 
buried in York Minster. 

Frederick Howard, 5th earl (1748-1825). was a member of 
a commission sent out by Lord North to attem})t a reconciliation 
with the American colonics. In 1780 he became viceroy of Ire¬ 
land. The two years of Carlisle’s rule passed in (luietness and 
prosperity, and the institution of a national banl- and other 
measures which he effected left permanently beneliLial results 
upon the commerce of the i.sland. In 17S9, in the di.scussions as 
to the regency, Carlisle took a prominent part on the side of the 
prince of Wales. In 1791 he oppo.sed Pitt's policy cjf resistance 
to the dismemberment of Turkey by Russia; but on the outbreak 
of the French Revolution he left the opposition and vigorously 
maintained the cau.se of war. In 1S15 he opposed the cnaclmeiU 
of the Corn Laws; but from this time till his death, in iS.:-5. he 
took no important part in public life. Carlisle was the author 
of some political tracts, a number of poems, and two tragedie.s. 
The Father's Revenue and 77 /c Stepmother, which recei\ed high 
])raise from his contemjjoraries. His mother was a daughter of 
the 4lh Lord Byron, and in 1798 he was api)oinled guardian to 
Lord Byron, the poet, who Iam})Oone(l him in J'liii'Ji.sh Hards and 
Scotch Reviewers. 

George Howard, 6th earl (i 773-1.S4S), eldest son of the 
5th earl, entered imrliamenl as Lord Morpeth in i :(;5 a^ ;i Whig, 
He was appointed to the Indian board in 1S06, when the “Min¬ 
istry of all the Talents” took office, but resigned in 1S07, though 
he remained prominent in the House of C'ommons. After his ele¬ 
vation to the Ilou.se of Lords (1825), he held various cabinet 
offices under Canning and Grey. He made son\e minor (onlribu- 
lions to literature and hdt the reputation of an ami.ible scholar, 

George William Frederick Howard, 7(h ear! (iSo2-tj.j). 
was born in London on April iS, 1802. eldest son of ihi- ()lh I'.irl 
by his wife L.ady Georgiana Cavendish. He w;is e(lu(ated at 
Eton and Christ Church, Oxford, where (as Lord Morpeth) he 
earned a reputation as a scholar and writer of graceful verse. 
He sat in parliament for Morpeth (1826-32), and sub'-e(|ueii(ly 
for the West Riding. In the agitation for p.arli.ameiit.iry reform 
he took th(^ side of Earl Grey. In 1S35 he w'as aj)iJoin(ef| by Lord 
Melbourne chief secretary for Ireland. This ])ost he held lor 
about .six years (being ineluded in the cabinet in iS3(ri, \\'iiinii)g 
great popularity by his amiable manners and kindly (li'.pt^itio)!. 
Losing his .seat at the election of )iS4i, he visited the United ,'slates, 
but in 1846 he was again returned for the West Riding, and was 
m.'ule chief commis.sioner of woods and forests in Lord Jolm 
Ru.ssell’s cabinet. Succeeding to the peerage in 1S4S, be became 
chancellor of the duchy of Lancaster in 1850, The great esent 
of his life, however, was his aiJjiointmerit by Lord Palmerston to 
the lord-lieutenancy of Ireland in 1855. This oflic e he c.ontimjc‘d to 
hold till Feb. 1H58, and again from June 1859 till wilhiii a few 
months of his death. Among his writings may be nientionccl a lec ¬ 
ture on The JAje and IFriri'ng.v of Pope (1851 ); The Last of the 
Greeks, a tfragerdy (182H); a Diary in Turkish and Grad: U u/iv.', 
(1854), the fruit of travels in the East in 1853 and iSsg; and a 
volume of Poems, publi.shed after his death. In 1866 apix ared his 
rrVc;rfc,'a/ Speeches, collected and edited by J. Gaskin. He took 
warm interest in the reformation of juvenile criminal.s, .and e^tal)- 
lishcd on his own estate one of the Irest conduc ted reformatories 
in the country. Lord Carli.sle died at Castle Howard on Dec 5. 
J864. He never married, and wa.s suc ceeded in the' ixc-rage Icy his 
brother, the Rev. William GiarRCE Howard (d. i.s.Sc)), as SIh 
carl. 

George James Howard, 9th earl (1843-1911), was the- .son 
of Charles, 4th son of (he Gth earl. He was educated at Eton and 
Trinity and Cambridge and married in 1864 Rosalind, daugliler of 
the 2nd Lord Stanley of Aldcrley. Howard sal in parliament as 
a Liberal in 1879-80, and again from 1S81 to 1885; and suc ceeded 
his uncle in the pec*rage in 1SS9. In the stdit in (he Liberal party 
over Home Rule Carlisle joined the Liberal Unioni- t^ f)ut did not 
again .sit in the Commons. In the House of Lords he* r.irely spoke, 
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on iircnsing questions, in which, :is a lifehn/' temperance 
advocate, be took a keen interest. His real dkstinction Jay in Ins 
knowledge and practice of art. He wa.s a pupil of Legros and 
Giovanni Costa, and was an exceJJcnl JancJ.scupe painter. For 30 
years he was a tru.stec of the National gallery, London, and a 
great connoisseur. The Mabuse “Adoration of the Magi” in the 
National gallery was sold from the Carlisle collection to the 
National gallery at a figure far below its market price. He died 
at Hindhead, Surrey, on April 16, 1911. 

His wife, Rosalind Frances ( 1H45-10J1 ), youngest daughter of 
the 2nd Lord Stanley of Alderley, was married in 1864. Her 
motlier was one of the founders of Girt on college, Cambridge, 
and Lady Carlisle took a keen interest in the advancement of 
women’s education. Up to 1885 the Plowards’ house in Kensing¬ 
ton was a centre for Liljeral iioliticians, as well as for the artists 
who gathered round Geijrge Howard. W’hen the Home Rule split 
came Lady Carlisle remained a staurn h friend of Gladstone, and 
she moved gradually further and further to the Left. Most of 
her life was spent in the north on her liusband’s estates, the 
management of which was left to her. She was an even more 
enthusiastic temperance advocate than her husband, and was 
president from 1903 onwards of the National British Women’s 
Temperance movement. She was president also of the Women’s 
Libc'ral Federation from 1896 to 1901, then from 1906 to 1914, 
and worked with her group for a democratic franchise for women, 
when many Liberal women wcTe jirejiared to accept a narrower 
measure. She died in London on Aug. 12, 1921. 

Charles James Stanley Howard, loth earl ('1867-1912'), son 
of the 9th ear! and his wife Rosalind noticed above, was an active 
member of the London School board (1894-1902) and Unionist 
M.B, for Birmingham (1904-11). \'i.scount Morpeth succeeded 
his father in npi, and died the January following. He wa.s suc¬ 
ceeded by his son Gf.orc.f. Josflyn, i ith earl (b. 1H95), who was 
educated at (Lsboriic and Dartmouth, and .served in the navy until 
1920. 

CARLISLE, a city, municipal and jiarliamentary borough, 
;uid the county town of Cumberland, Fngland, 29c) mi. N.N.W. of 
London and 8 mi. S. of the Scottish border. Pop. (1938), 60.220. 
■Area 7 s(| mi. It lies on the soutli bank of the river Eden, a little 
below the point where it debouches uiion the Solway plain, 8 mi. 
above its mouth in the- Solway firth, at the junction of two tribu¬ 
taries from the south, the Calclew and the Petteril, which leave a 
small slrij) of land between them, 1’hc city grew up originally 
about two slight eminences on this iieninsula, crowned respec- 
(i\e]>' by cathedral and castle. Silloth. on (he Irish sc*a, is the 
nearest port (21 inile.s). Carlisle is one of the principal railway 
ca-ntres in Great Britain, the' chief line's lu'ing those of the L.AI.S. 
and LN.E. railwa>s. Through connections with Scotland are main¬ 
tained past the head of the Solway firth, 'rhe Romano-British 

I. u^imiUiurn occu|)iecl (he site of the city. It lay a mile .south of 
Hadrian’s wall and seems to have been a town rather than a fort. 
Its position near the small iiorts on the Solwa\- firth brought it 
mifch intercourse with Ireland and tlie Isle of Man. 

Carlisle (Carr I.ncl, Karltol) is first mentioned in 683. when 
under the name of Luel it was bestowed by Ecgfrith on St. Cuth- 
bert to form part of his see of Liruli'-farne. It was then a thriving 
.md [iot>ulous ci( \ , and when St. Culhbert visited it in 686 he was 
shown with pride the ancient walls and a Roman fountain. In the 
<)th century it was destnyved by the Danes and vanishes com¬ 
pletely- from history until in 1002 it was re-established by William 
Rufus, wlu> built the castle. During the centuries of border strife 
which folhnved, (he history of Carlisle centres round that of the 
castle, which formed the chief bulwark against the Scol.s on the 
western border aiul plaveci an important part in the history’' of 
the cciuntry down to the rebellion of the Young Pretender in 
1745. At the' time of the Scotti.sh wars two parliaments were 
helci at Carlisle, in 1.300 and in 1307. A charter from Edward I, 
ilated 1293, excanplifies two earlier grants. The first, from Ht'nr\’ 

II, confirmed the liberties and customs which the city had there¬ 
tofore enjoyed, granting in addition a free gild merchant, with 
other privileges. This grant is excmiplified in the second charter, 
from Hc'nrv ITT. dated 1251. \ charter from Edward TI, dated 


jjiO, grants to the citizens the city, the king’s mills in the city 
, and the fishery^ in the Eden. A charter from Edward 111 in 1352 
’ enumerate.s the priviJegc.s and liberties hitherto enjoyed by the 
citizens, including a market twice a week, on Wednesday and 
Saturday; a fair for 16 days at the feast of the A.ssum])Lion of 
the Virgin (Aug, 15); free election of a mayor, bailiffs and two 
coroners; and the right to hold their markets in the place called 
“Battailhcdm.” It also mentions that the city w^as greatly im¬ 
poverished by reason of the devastations of the Scots and by pes¬ 
tilence. Confirmations of former privileges were issued by Rich¬ 
ard II, Henry 1 \\ Hcmry VI and later .sovereigns. Although the 
city had been under the jurisdii tion of a mayor and bailiffs at 
least as early as 1290, the first charter of incorporation wa'^ 
granted by Elizabeth in 1366. A chartc-r of James I confirmed 
former libi-rtie.s, and in 1638 Charles I granted a charter under 
which (he town continued to be governed until 1S35. It declared 
Carli.sle a city by itself. 

The Cathedral.—Bede named a monastery which seems to 
have had close connections with Irish and Scottish churches until 
its destruction by the Danes. William Rufus is gi\en the credit 
for its rehabilitation. I’he bishopric of CarlisU' was created In- 
Henry I in 1133, out of the house of Augustinian canons, founded 
in 1102. This was the sole episco[)al cbai)ler of regular canons ol 
St. Augustine in England. It was dissolved in 1540. Between 
1156 and 1204 the bishop'.s throne was unoceiijned, but thereafter 
there was a continuous suciession. The dioti'se cov('rs th(' coun¬ 
ties of Cumberland (c.xcept Alston jiarish ) and Westmorland (ex¬ 
cept Firbank {>arish) and part of Lam asliire The cathedral, a 
fine cruciform building with a central tower, is imomph'te. Of 
the Norman nave, built by Aethelwold, the first prior and bishoi). 
only two bays are standing, the remainder }ia\’ing been destroyed 
by the Parliamentarians in 1646. The south transept and the 
lower part of the lower piers are also of tlu' jic-riod. Rt'inarkable 
distortion is seen in the nave arches, owing to the sinking of the 
foundations. The thinness of the aisle walls, and the rude ma¬ 
sonry of the foundations of the original apse which ha\-e been 
discovered, point to nati\e, not Norman, workmanship. The 
choir is ornate and beautiful, and the; huge decorated east win¬ 
dow, with its elaborate tracery, is perhaj^s the finest of its kind 
extant. The present lower, (‘retted with some difficulty on the 
weak foundations of the Norman period, dates from i400-i(( 
Of the convc'ntu.'d buildings, little more Ilian a JVrpendicular 
gateway and refectory’ remain. 

The moated ca.slle, now used as barracks, has been so far 
altered that only the ktx'p is of special interest. Fragments of the 
(tid city walls are seen on the w'cstern side. Notable pulilic build¬ 
ings are the city hall, the courtlioiises, museum and art gallery. 
The Cumberland infirmary serves an area re;iching to Northum¬ 
berland and Dumfriesshire. The grammar school, of very early 
foundation, received t'/idowment from Henrc' Much valua¬ 

ble information relating to the early history and eustoms of Car¬ 
lisle is furnished both by the DormorU Book, which contains an 
elaborate set of Iw-laws dated 1561, and bv the records of tht‘ 
eight craft gilds—weavers, smitlis. tailors, t.imu'rs, shoemakers, 
skinners, butt hers and merch.ints. Tlu“ coqtoration plate includc's 
two i(>th-(.enlury racing bells, which arc' the oldest racing prizes 
in England, 'riie constant wars until the union of the crowns of 
England and Scotland impeded commerce'; and l uller, writing in 
the' 17th century, sav's that the' soh' manufacture was that of 
fustian In 1750 the manufacture of coarse linen cloth was estab¬ 
lished and w.is folhnved in a few years by the introduction of 
calico stamperies. The ccnTirnercial prosjx'rity of Carlisle, how¬ 
ever, began with the railway development of the 19th century. 
The main industrk's arc lithography, engineering, iron working, 
brewing, tanning and biscuit making; there are large locomotive 
and carriage works. In tqi6 the Lic]uor Control board took over 
the supply of intoxicants in Carlisle and district, acquiring five 
I)rewerics and 321 licensed businesses, as a result of a w’avc of 
drunkenness, and in 1921 the management of the trade was trans- 
ferrt'd to the home secretary. The number of licensed houses in 
the borough was reduced Iw’ between 1916 and 1938 as the 
cases of drunkenness fell from 967 to 87. Much work was done 
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in ^\idcni^g strccls and bridges, and a municipal airport has been 
established. The parliamentarj' borough returns one member. 

See Victoria County History, Cumberland ; R. S. Ferguson, Some 
Municipal Records of the CHy of Carlisle (Cumberland and Westm. 
Antiq. and Archaeol. Soc., Carlisle and London, 1887), and Royal 
Charters of Carlisle (1S04) : RlandcII Creighton, Carlisle in “Historic 
Towns” scries (London, 1889). 

CARLISLE, n borough of Cumberland county. Pennsylvania, 
U.S.A., in the pleasant and fertile Cumberland valley. 18 mi. VV. by 
S. of Harrisburg. It is the eastern gateway of the Pennsylvania 
d'uriipike, all-weather express highway, tunnelled through the Al¬ 
leghenies to Pittsburgh; and is also ser\’ed by the Pennsylvania and 
Reading railwa>’S. The poimlalion in i(;40was 14.984. I'he county 
^eat. it is an industrial centre, producing rugs, carpets, shoes. 
Factory outjiul in 1940 was valued at $re,e 17,000. 

Dickinson college, founded there in 1773 hy John Dickinson 
(q.T.) and Dr. Henjamin Rush {q.v.), is the second oldest in the 
state. Its oldest building ( West college), designed by Latrobe, is 
a line (“xampU' of classic colonial architecture. Enrolment is re¬ 
stricted to 600, one-fourth being women. The medical held service 
school of the D.S. army occujiies Carli.sle barracks, a jire-revolu- 
tionary army post, used successively as a munitions factory in the 
Revolution, as an artillery school, a cavalry school, for the famous 
Carlisle Indian school (tS/tj) and an army hospital in i()i7-iS. A 
guardhouse built by Hessians ca))tured at the battle of Trenton 
still stands. Carlisle was laid out in 1751, and its stockade (Id. 
Lowther) was a refuge for pi(jneers from the western frontiers. 1 
County and borough wt-re named lor Cumb(Mland. ICngland, and j 
its county town. In i 7 (m Washington made Carlisle his head- 
(|uar(ers during the “whisky rebellion” in WTStern Pennsylvania. 
It was the home of “Molly Pit (her,” heroine of the battle of 
Monmouth. On the night of July r, i8()3, it was bombarded by 
(''onfederate troops. 

The borough was incorpinaled in 1874 and in i()2i adopted a 
commi.ssion-manager form of goc'ernment. 

CARLOFORTE, a town of Sardinia, in the province of 
Cagliari, the capital of the small island (0 m. by 5 m.) of San 
Pietro (anc. Accipitruni or 'ItpaKovvqno'i, i.r., the hawk’s island) 
off the west coast of Sardinia. Pop. (iq.tf)) 8,030. It lies on th(' 
east coa.^l of the island. 6 m. west by sea from Porto X’esme, which 
is 15 m. SAV. byroad from Iglesias. It was founded in 1737 by 
('harles Emmanuel III. of Savoy, who planted a colony of 
Cienoese whose dialect and costume still prevail. In 1798 it W'as 
attacked by the Tunisians and 933 inhabitants were taken away 
as slaves. They were ransomed after five years and the place 
fortilied. It is now a centre of the tunny fisher>L and there are 
manganese mines, while most of the ore from the mines of the 
Iglesias district is shi[)ped here. Three miles to the south-east is 
the island of S. Antioco (see StfLCi). 

CARLOMAN (84S-880), king of Bavaria and Italy, was the 
eldest son of Louis the Herman, king of the East Franks. He 
married a daughter of Ernest, count of the Bohemian mark, and in 
conjunction with his father-in-law resisted the authority of his 
father in 861. In 865 an arrangement was made by which he 
became possessed of Bavaria and Carinthia as his expectant 
share of thi* kingdom of Louis. During the troubles between 
Louis and his two younger sons Carloman remained faithful to 
his father, and carried on the war W'ith the Moravians .so suc¬ 
cessfully that when peace was made at Forchheim in 874 they 
recognized the Frankish supremacy. In 875 the emfXTor Louis U. 
died, having named hi.- cousin Carloman as his successor in 
Italy. Carloman crossed the Alps to claim his inheritance, but 
was cajoled into returning by the king of the West Franks, 
Charles the Bald. In S76, on his father’s death, Carloman be¬ 
came actually king of Bavaria, and after a short campaign against 
the Moravians he went again to Italy in 877 and was crowned king 
of the Lombards at Pavia; but his negotiations with Pope John 
VHI. for the imperial crown were fruitless. Stricken with paraly¬ 
sis, he bequeathed the whole of his lands to Louis. He died on 
Sept. 22, 880, at Ottingen, where he was buried, leaving an 
illegitimate son, afterwards the emperor Arnulf. 

See Regino von Pruni’s “Chronicon” and “Annales Bertiniani” in 
Monumenta Gtrmaniae Historica. Scriptores, Bd. i. (ed. G. H. Pertz, 
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Hanover. iS.20-()j) ; E. Diimniler, “Crsrhichfe des O.stfriinkisrhen 
Rciihe.x,” in JahrbUcher dcr Deulschcn (.q \cltich!e (Lciprig, 1887-88) ; 
J. F. Bdhmcr, Die Regesten des Kaiserreiihs unlcr den Karolitigern, 
vol. i. (cd. E. Miihlbacher, Innsbruck, lyoS). 

CARLOMAN, the name of three Franki.sh princes. 

Carlom.an (d. 754), mayor of the palace under the Merovin¬ 
gian kings, was a .son of Charles Martel, and, togetlu'r with his 
brother. Pippin the Short, became mayor on his father’s death in 
741, administering the eastern part of the Franki.sh kingdom. 
He extended the i)ower of the Franks in various wars, and 
strengthened the church in the lands under his rule. In 747 
Carloman retired to a monastery which he founded on Monte 
Soracte, but subsecjuently entered a monastery on Mont(‘ Casino. 
He died at Vienne on Aug. 17, 754. 

Carlom.a.v (7.':i-77i), king of the Franks, was a son of King 
Fijjpin the Short, and con.sequently a brother of Charlemagne. 
The brothers became joint kings of the Franks on Pippin’s death 
in 768. Trouble between them arising out of the conduct of the 
war in A(|uitaine was followed by Carloman’s death at Samoussy 
on D(“C. 4, 771. He married Gerberga, daughter of Desidcrius, 
king of the Lombards. 

Caki.omAxN (d. 88)), king of France, was the eldest son of 
King Louis IT., the Stammerer, and became king, together with 
his brother Louis IIP, on his father’s death in 879. Although 
.some doubts were cast upon (heir legitimacy, the brothers ob¬ 
tained recognition and in 880 made a division of the kingdom, 
Carloman rei ei\ing Burgundy and the southern jtart of France. 
In 882 he became sole king owing to his brother’s death Carlo- 
man met his death while hunting on Dec. ir, 884. 

See E. Lavissc, Ilistoire dr France, totue ii. (icjoj,). 

CARLOS I. (KS63-1908), king of Portugal, the third sov¬ 
ereign of Portugal of the line of Braganza-C’oburg, son of King 
Louis 1. and Maria Pia, daughter of King V^ictor Emmanuel of 
Italy, was born at Lisbtm on Sept. 28, 1S63. On May 22, i8Sb, 
he married Marie Amclie, daugliter of Philippe, due d'Orlf-ans, 
comte de Paris, and on th(‘ death of his father (Oct. k), 1889) 
he succeeded to the throne of Portugal. In that year the British 
Government remonstrated against Portuguese encroachments in 
South Africa, and relations between the two countries were greatly 
slrairu'd for some lime. The king’s attitude at this crisis wa.s 
conciliatory, and aided peaceful relations. King Carlos wa.s an 
artist of some repute, and a keen student of oceanography. In 
May 1907 he su.spended the constitution of Portugal and tem- 
I)orariIy appointed Senhor Franco as dictator for the execution 
of necessary reforms. Some discontent was aroused by this i)ro* 
ceeding; this w'as increased by Franco’s drastic measures, and ott 
Fel). I, t()o8, King Carlos and his elder son, Louis, duke- of Bra- 
ganza (1887-1 <)o8 ), were assassinated whilst driving through the 
.streets of Lisbon. The king was succeeded by his only surviving 
son, Manoel, duke of Beja (1S89—1932), who took the title of 
Maiioel 11. 

See L. de CcjllcvillcN Carlos /*''' intime. (1906) • 

CARLOS, DON ( 1545-1568), prince of Asturias, the son of 
Philip IF, king of Syiain, liy his first wife Maria, daughter of 
John III. of Portugal, was born at. X’alladolid on July 8, 1545. 
In 1560 he evas recognized as heir to the throne of C’astile, and 
three years later to that of Aragon, but his mental derangement 
became so acute that in his morliidness lie even cnnteinfilatrd the 
murder of his father. At length, in Jan. 1568, when he had made 
prcqKirations for flight from xSpain, he was placed in confinement 
by order of Philip, and on July 24 he died. He had not married, 
though Elizabeth and Margaret, daughters of Henry II. of France, 
Mxary, queen of Scots, and Anne, daughter of the emperor Maxi¬ 
milian 11. had been suggested for him. The marriage of his father 
and I'dizabeth, to whom Carlos had once been betrothed, is be¬ 
lieved by some writers to have hastened his death. Sdiiller and 
.\lficri, J. G. de Campistron in Andronic, and Lord John Russell 
have made the relations hetwcc?n Don Carlos and liis father the 
subject of dramas; and other clramas based iifxm the life of Don 
Carlos have been written by Thejmas Otw’ay, M. A. Chenier, J. P. 
de Montalvan, and D. X. de Enciso. 

See L. von Ranke, Zi/r CH:schichte des don Carlos ( 1829 ); W. H. 
Pre.scott, History of the Reign of Philip IF, vol. ii- (i855. i859) I 
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L. I*. Gachard, Don Carlos et Philippr II. : C. de Moiiy, Dan 

Carlos ct Philippe 11 . (1803) ; L. A. WarnlsoniK, Don Carlos, Leben, 
Verhattunfi un^Tod (StuttKart, 1864); W. Maurcnbrcchcr, Don Carlos 
(1876) ; M. Biidinper, Dan Carlos, Haft und Tod (j8<)r); F. Rachfahl, 
Don Carlos Kritische Vntersuchun^tn (Fn-iburiK, 1921). 

CARLOS, DON (Caki-os xVIapu Jsidko) (1788-1855), the 
first of the Carlist claiman/s of the throne of Spain, was the sec¬ 
ond surviving son of King C harles IV. and his wife, Louisa Maria 
of Parma. He wa.s born on Mar. 29, 1788. J'Yom 1808 till 1814. 
he was a prisoner of Napoleon in France. Returning to Madrid, 
he rnarried, in j.Sio, Maria lYancesca de A.sis, daughter of King 
John V J, of Portugal, and sister oi the seconrl wile ot his elder 
[jrolher King l erdiriand VJI. Though he took no part in the Gov- 
erntiKMl, e.vce[jt to hold a lew lormal offices, Don Carlos was 
known lor hi.s religious orthodoxy and his firm belief in the di¬ 
vine right of kings During the revolutionary troubles of 1820- 
23 he was threatened by the extreme radicals, but no attack was 
made on him. Towards (he close of Ferdinand’s reign Don Carlos 
was forccfl into (he [losifiori of a party leader, for when Ferdinand 
endeavoured to alter the law of su( cession in order to secure (he 
crown for his daughter J.sabella, the Spanish derietd.s banded to 
[irotect (he rights of Don ('arlos, and he might easily have placed 
himself at (he head of an insurrection had he not considered re¬ 
bellion a .‘'in. In Mar. 1853, Don C'arlos went to Portugal to sup¬ 
port Don Miguel, then regent. While' (here h<‘ was called upon 
l)y Ferdinand to swear allegiance to (he infanta Isabella, after¬ 
wards quc'en, but he refusc'd to renounce his rights and (hose of 
his sons. On (he death of ins brother in Sept. 1833, he was .shut 
oil from Spain by (he civil war in Portugal, and could do noth¬ 
ing lo direc 1 the .Spaniards who rose on his behalf and proclaimed 
him king as (diaries V. When (he Miguelite {larty was beaten in 

Portugal, Don C'arlos escaped in a British warship to Faigland in 

June 1834, crossing (o I'raiue, joined his partisans at Fdi/.on- 
(lo in (he valley of Tiaslan, in the' western Pyrenees. On Oct. 27, 
1S34. he was deprived of his rights as infante by a royal decree, 
confirmed by (he Cortes on Jan, 15, 1S37. Don C.irlos remained 
in Spain till the cFfc-at ol his [larly, and then escafied (o hratue 
in Sept 1S3C) The defeat of his c:mse, which h;id many chances 
of success, was diu' lo his want of capacity atid aftathy. His first 
wife li.ivirig died in Fngland, Don C'arlos married lier elder sis¬ 
ter, the princess of Beira, in Oct. 1S37. He abdicated his pre- 

(etisions in May 1845, look (he title ol count of Molina, and died 
at d'riesle on Mar 10, 185s 

By his (irst marriage, Dc*n Carlos liad three sons, C'harles ( iHiS- 

), John (tS.'.’-S;) and l•’erciIna^d (1824-61). Charles suc¬ 
ceeded to (he c laims of bis father, and was known lo his partisans 
as Don Carlos \'I , but more commonly as the count of Montc*- 
molin. In tS,j6, when (he marriage of cjueen Isabella wa.s being 
negotiated, the Austrian (!o\('rnmen( endeavoured to arrange an 
alliance between (lie two, but as Charles in.sisted on (he ccmiplete 
recognition of his riglil.s, (he .Spanish (lo\c*rnment refused (he 
alliarue In .April 18(10 he and lm> lirolhc-r Ferdinand lauded at 
.^aii'C'arlos d<' la R.'ipila, at (he- mouth of the ICbro. but no Carli.st 
rising took jilacc*, and the iiriiues only .savc*d (hc'ir live.s by an ab¬ 
ject surrendcT of llieir claims. Later at C'ologne, the count of 
Monteinolin public !>■ relr.ic ted his renunciation on June 15 on 
(he ignominious ground that it h.id been extortc-d by fear. Both 
prime's died in Jan. iStit without issue 

'Fhe third brother, John, who hacl advanced his own claims be¬ 
fore his brother's retrai lion, now came forward as the rc'prr.senta- 
tive of the C'arlist c.iuse. On Oct 3. 186S, he macle a formal re¬ 
nunciation in f.u'our of his son (.'harles, Don C'arlos \'ll, ('97'.), 

.SVe H. Hniimgarten. Crs( hirhtr Spanicn-i (I.cipzig, j8(u) ; IL Rullc'r 
('larkc, Modern Spain (('ambriclge, which contains a useful 

bildiography. 

CARLOS, DON (C'iiaki.ks Makia dk los Dolorks) (184S- 
ic)ocy). \irince of Bourbon, claimant, as Don Carlos A IL. to the 
throne of Spain, was born at Laibach on March 30, 1848, the son 
of Don Juan (John) ot Bourbon and the archcluches.s Maria 
Beatrix, daughter of I'rancis IV., duke of Modena. Don Carlos 
was the grandson of the first pretender. He married in 1867, 
Princess Marguerite, daughter of the duke of Parma, and niece of 
the comte de Chambord, who bore him a son, Don laime, in 1870. 


! and three daughters. Don Carlos boldly asserted his pretensions 
to the throne two years after the revolution of 1S6S had driven 
Queen Isabella II. and the other branch of the Bourbon.s into 
exile, but his supporters were routed at Oroquista by the troops of 
King Amadeus in 1872, and Don Carlos himself became a fugitive 
in (he French Pyrenees. When the l*'edcral republic w'as pro¬ 
claimed on the abdication of King Amadeus, the Carlists, organ¬ 
ized in guerrilla bands, many of them led by priests, had overrun 
Spain to such an extent that they held the interior of Navarre, the 
three Basque provinces, and a great ptirt of Catalonia, Lower 
Aragon, and Valencia, and had made raids into Gld Castile and 
F.stremadura. Don Carlos re-entered Spain in July, 1873, and w'as 
present at the siege of Bilbao and at the battle near Estella on 
June 27, 1874. in which Marshal Concha wa.s killed and thr liberals 
w'erc repulsed wdth lo.ss. Tw'icc he lost golden opjiort unities of 
making a ru.sh for Ihc capital in 1873, during the Federal republic, 
and after Concha’s death. His cousin, Alphonso XIl. being pro- 
(laimed king, the tide of war turned against him, and in 1S75, the 
('artist bands were swa-pl out of central Spain and Catalonia and in 
March 1876 from the Navarre district. From (hat date Don Car¬ 
los became a wanderer residing successively in FYiglamb Paris, 
Austria, and Italy. Two further chances of testing the iiower of his 
parly in Spain came lo him, but he failed to prolil by (hem be- 
cau.se of hi.s lack of decision. 'J'he first was when he was invited to 
unfurl his Hag on the death of Alj;hon.so XIL. when (he perplexities 
at Castilian politics reached a climax during the hrst year of ;t long 
minority under a foreign queen-regent. 'Fhc .second was at the 
lose of the war wdth the United St.ifes anrl after the loss of the 
olonics. wh('n the dhaontent was so wides|>re.ad that the (.'artists 
were able to as.surc their prince that many Spaniards looki'd upon 
his cause a.s the solution of the national diflicuhit's. After the 
leath of his first wife in 1893, Don C'arlos married, in 1894. Prin- 
ce.ss Marie Bertha of Rohan. He died at Varese, in Italy, on 
July J8, i()09. 

CARLOW, a county of Eire in the province of Leinster, 
bounded north by the counties Kildare and Wicklow', east by 
Wicklow and Wexford, south by Wexford, and west by Laoighis 
Co (formerly Queen’s Co.) and Kilkenny. Excepting Louth, it 
is (he smallest county in Ireland, having an area of 346 sq.mi. 
Pop. f 1936), 34,452. 

In the .south-east is a range of barren granitic mountains, the 
chief jieaks being Knorkroe (1,746 ft.) and Mt, Lein.ster (2,610 
ft.). 'I'his range is flanked on the cast by mica-schists and Silurian 
slates and on the we.sl by Carboniferous limestone, tlu' level ex- 
lan.se of which covers the greater portion of the county On the 
west side, tlie Barrow affords nu.'ans of communication with 
Watc'rford whilst to the east the drainage is chiedy to the Slancy. 
Beyond the Harrow is the elev'ated tract of land known as the 
ridge of Old Leighiin (Gtillows hill bog, 974 ft ), forming the 
beginning (tf the coal-nieasurt's of Leinster. Clacial deposits cover 
nukh of the' lower l;uul and many taskers may he seen near 
Hagen.ilstovvn 

Uarlow', under the name of C'atherlogh, is among the counties 
generally considered to have' been created in the reign of John. 
Lc'iiistcT was coniirnied a< a liberty to W illiam Marshal, earl of 
Pembroke, by John, and Carlow, among other counties in this 
area, had the [irivileges of a palatinate on de'-cending to one of 
the ('.irl's heiresses. The relics of aniicjuity in the- county com- 
pri.se large dolmen.s, some' relics of ecc lesiastic.il and monastic 
buildings, and the rc-mains of several castles built after the English 
settlement. Old Leigh'in, where the 12th century cathedral of .St. 
Lazerian is situated, i.s merely a village, although until the Union 
it returned two members lo the Irish parliament. The soil is 
rich but stock-raising has become the most important rural 
activity. 

Sheep, poultry and dairv^ cattle are kept and the farais arc 
often large. The stajile trade of the county is in corn, flour, 
meal, beet sugar, butter and provisions, which are exported in 
large quantities. The sandstone of the county is frequently of 
such a nature as to split easily into layers, known in commerce 
as Carlow flags. Porcelain clay exists in the neighbourhood of 
Tullow, but no attempt is made to turn this product to use. 
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The Great Southern railway from Kildare to Wexford follows 
the river Barrow through the county, with a branch from 
Bagenalstown to Kilkenny, while another branch from the north 
terminates at Tullow, Co. Carlow and Co. Kildare togetlier form 
one constituency returning four members to the Dail Eireann. 

CARLOW, county town, Co. Carlow, Eire, on the river 
Barrow. Population of urban district (1936) 7,649. Little of the 
castle now remains. In the reign of Edward Ill the king’s ex¬ 
chequer was removed thither and money applied to building town 
walls. Early in Elizal)etirs reign Rory Oge O'More burned the 
town. Carlow submitted to Ireton in 1641 and was attacked in 
the insurrection of 179S. It obtained a charter of incorporation 
in the 13th centurv' and was reincorporated by James I, returning 
tw'o members to the Irish parliament. Two mil(‘s northeast of the 
I own is an important dolmen and 3 mi. W. is the church of Kille- 
shin of Nonnan and pre-Norman date. Brewing, flour milling, 
dairying and the manufacture of beet sugar are important. 

CARLSBAD, a cclebratc'<l spa of Bohemia, Czechoslovakia 
(Czech, Karlovy Vary), lies about T.235 ft. above sea level at 
the junction of the Tcpl and the Eger. Surrounded by the precipi¬ 
tous pine-forested foothills of the Erzgi-birge, it is squeezed along 
the valleys of both streams and rises picturesejuely tier above tier 
on the slopes of the hills around. Legend ascribes its origin to an 
accidental discovery of its famous springs by the eni])t‘ror Ch.irles 
IV., but there was certainly an old pre-existent settlement. Vary, 
which derived enhanced prosperity and an addition to its name 
from his interc.st. His experience of the me(lieinnl qualities of its 
waters caused him to build a castle near by and to confer many 
privileges upon the town. Its function as a curative .spa tends to 
obscure other important activities of the district. The 17 warm 
mineral springs are believed to rise from a common reservoir, 
known as the Sprudelkcsscl, and range in temperature from 107-7° 
to 164° F. \\’bile they vary in temperature the chemical compo¬ 
sition is constant and the following figures per thousand parts of 
water for the largest, the Sprudel, deli\ering 405 gallons per 
minute, are typi'. al;—2-405 sulphate of soda, 1-298 bicarbonate of 
soda, 1-042 sodium chloride, 0-1S6 sulphate of potash, 0-166 bi¬ 
carbonate of magnesia, o-oi 2 bicarbonate of lithium, 0-966 carbon 
dioxide, with trace.s of arsenic, antimony, rubidium, selenium, tin 
and organic substances. Free from colour and odour,tthe waters 
are sliglitly acid and saline and are used for drinking and bathing 
with beneficial (’fleets in liver dibcases and troubh's due to uric 
acid. Owing to their powerful action they laajuire to be used under 
careful medical direction regarding diet and exercise, and there 
are many elaboiaite curative cstabli.sliments supplemented by 
several ho.spi(als and hospices for poorer patients. Though the 
waters were first used for bathing in 1520 the rapid growth of the 
town as an inlcniational health resort dates from the middle of 
the 19th century, after which many of its imposing buildings, c.g., 
the Kurhaus, the Kaiserbad, the Muhibrunnen and Sprudel colon¬ 
nades were erected. Concurrently, the porcelain and stoneware 
indu.‘=tries developed in range of markets and in character of prod- 
iit Is, concentrating upon luxury articles. The industries have a 
hmg record of pro.-^perily based ui)on rich local supplies of high 
grade kaolin and ornamental stone with easy acce.ss to the coal 
of the Falkcnau basin, some miles west of Carlsbad. There is a 
tlourishing trade in fine leather goods, confectionery and the 
])reparation of e^•aporated salts and bottled waters for export. 
During winter tlie town is dominated by the manufactures but 
with the advent of the s('as()n, which reaches its height in June and 
July, cvcTj’thing is subordinated to catering for visitors; the 
normal population C1930) of 23,901 is trebled by the influx and 
the town assumes a cosmopolitan ajaxiarancc. reflected in the num¬ 
ber of its churches and the variety of tlicir denominations. There 
are charming wooded heights, c.g., the Aberg (1,980 ft.), the Kbnig 
Otto’s Hohe (1.960 fl.'), the Dreikreuzberg (1.805 fb) and many 
others. After 1933 the town became one of the active centres of 
national socialist propaganda in Czechoslovakia; in 1938, together 
with the Suclctcnland, Carlsbad was occupied bv Germany, 

■ (W. S. L.; X.) 

CARLSBAD, a city in southeastern New Mexico, U.S.A., on 
the Pecos ric'cr; the county scat of Eddy (ounty. The population 


in 1940 was 7,116. It is served by the Santa Fc railway, and is a 
shipping point for quantities of potash, cotton, livestock, alfalfa, 
wool and oil. The Carlsbad irrigation project of the federal gov¬ 
ernment comprises 25,045 ac., of which over 90% is under crops. 
The city has one of the few potash mines in the United States; 
it also has cotton gins, a cotton-seed oil mill and a bat guano 
fertilizer plant. There are live large lakes and mineral springs in 
the vicinity. In the Guadalupe mountains, 27 mi. S.W., is Carls¬ 
bad Caverns national park. The cavern there has lofty chambers, 
with limestone formations of extraordinary beauty and impres¬ 
siveness. The Big Room is over 2 i^ii- k'ag and has a maximum 
W'idth of more than ()00 ft. and a maximum heiglu of 250 fl 

CARLSBAD CAVERNS NATIONAL PARK, a tract 

of about 9,960 ac. in southeast New Mexico, U.S.A., .set apart 
in i9.’3 as a government reservation. The series of caverns from 
which it is named was formed by the dissolvent action of water on 
original beds of rock salt, limestone and gypsum in the prcalom 
inaling shale. Its total extent is not known, hut is probably much 
greater than that of the present area of the reservation. One of 
the most notable diseuxeries is the Big Room, a ca\'ern o\Tr -I mi 
in length with u maximum width of 600 ft. and 250 ft. in height, 
containing a gical variety of stalactites and stalagmites and por¬ 
tions of while limestone and onvx marble. 

CARLSBAD DECREES, the name usually given to a serie.i 
of resolutions {Bcsc/iliisse) passed by a conference of the min¬ 
isters of the more imj^ortant German States, held at Carlsbad 
Aug. ()-3i iSio. The oicasion of the meeting was the desire of 
Brince Metternich to take advantage of the consternation caused 
by recent revolutionary outrages (e.specially the murder of the 
druiuatist Kotzel.me) to persuade the German Governments to 
eombinc in a .system for the suppres.sion of the Liberal agitation in 
Germuiiy. d'he bu.siness to be discussed, as announced in Mel- 
ternich’s opening address, was twofold: (1) Matters of urgent 
importance netessilating immediate action; (2) Questions afiett- 
ing the fundamental constitution of the German Confederalitm, 
demanding more careful and jjrtdonget] discussion. 

These questions were debated in 23 formal conferences l)n 
(he issues rai.sed by the first class there was practical unanimity, 
All W'ere agreed that the state of Germany demanded dist iplinar>' 
measuies, and it was decided to lay before (he I'cderal Diet deli- 
nite propo.sals for (1) a uniform press cemsorship of all periotheal 
fiublicalions; (2) a system of “curators’’ to supervise education 
in uiiicersities and seliools; and (3) the erection of a central com 
rni.ssion at Mainz, armed with iiKjuisitorial powers, for the puipi).-( 
of uniiKcsking the widespread re\’oIutionary conspiracy assumed to 
exist. 

On the questions raised under the second class there was moie 
fundamental difference of opinion, especially on the burning qu( s- 
tion of the due interpretation of Article Xlll. of the I’t-di-ral ait, 
The controversy raged round the distinction between “a.^semblies 
of {‘.states,” as laid down in the artic le, and “reprc.sentati\ e assem¬ 
blies,” sueli as had been already established in several German 
States. Geniz, in an elaborate memorandum, laid down th.il k p* 
resentation by c.statcis was the only system comiialible with the 
con.si*rvati\'e principle, whereas representative assemblies wi ie 
based on “the sovereignty of the people.” In an.swer ('omit 
Wintzingerode, on behalf of the king of Wurttenilierg, plaml oti 
record a iiroic.-sl, in which he urged that insisteme mioii tlie .'-ysiem 
of estates would be to .stereol vix; caste clistim tions fori'ign to 
the whole spirit of the age, would alienate public of)iijiori from the 
Governments, and—if enforced by the central power— would 
violate the sovereign independence of those Slates wliidi, like 
Wiirtlcmberg, had ainxidy establishfM represent;itive con.ailu- 
tions. Though the majority of those imescnt favemred the Au-;- 
trian interpretation of Article XIII, as elaborated by Geniz, (lay 
were as little prepared as the representative of Wurttemlierg to 
agree to any measures for strengthening the Federal Government 
at the e.xpen.se of the prerogatives of the minor sovereigniic's. Ihe 
result was that constitutional questions were re.served tor further 
discussion at a general conference of German ministers to be 
summoned to \henna later in the year. I'he effective Carlsbad 
res(jlulions, f.ubsrijuenlly issued a.s laws by (he 1 erJcral Diet, were 
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therefore only those dealing with the curbing of the revolution¬ 

ary” agitation. 

See Germany; History. The acts, protocols and resolutions of the 
conference of Carls]>ad are given in M. dc Marfen.s’s Nouvrau Recueil 
chihnl dr traith, etc., t. 4, up. 8-166 (Gottingen, 1840). 

(W. A. P.) 

CARLSTADT. Kaklstadt or Kakolostadt. ANDREAS 
RUDOLF BODENSTEIN (1480-1541), German reformer, 
was horn at (iarlstadt, Bavaria. He studied at the universities of 
Erfurt (1400-1505 L ('ologne and Wittenberg, where h(“ acquired 
fame a.s a champion of the scholasticism of Thoma.s Aquinas. In 
1515 he became jirofcssor of theology. In 1515 he went to Rome 
to take a degree in law. He returned to German}' as an ardent 
opponent of Thom ism and as a champion of the Augustinian doc¬ 
trine of the impotence of the human will and .salvation through 
Divine grace alone. The 151 th<‘se,s of Garlstadt. dated Sejit. r6. 
1516, discovered by T. Kolde (“ir/ 7 /en/>mfcr Dispulationslhe.sni’' 
in Zcitsdirijt jur Kirchvn^cschtchte, xi). [)rove that Garlstadt 
was at this time actually in ailvance of Lulli(;r. 

In 1518, in reply to Eck’s dhclisci, an attack on Luther’s 95 
theses, ('arlstadl published a series of theses, maintaining the 
suprem.'uy of the Holy .Scrifitures over the authority of the 
fathers, and asserting the liability of general (ouncils to error. A 
public disj)Ulalion with Eik, in which Luther also look jiart, led 
to three [joiemical treatises against Et k in which he proclaimed 
the doctrine of the exclusive oiieration of grace in the justilication 
of believers. 

In 1520 he aiipeared as the hr.st of modern biblical critics, 
denying the Mosaic aulhorshi)) of the I’eiitaleuch and classifying 
the Scriptures into three catc'gorics of diflerent value in accord¬ 
ance with (he (Ic'grees of certainty as to their traditional origin. 
He still, however, held their vc'ihal inspiration, and attacked 
Luther for rc-jecting the efiislle of James, 'i'he inclusion of Carl- 
stadt’s name* in the papal bull excommunicating Luther resullecl 
in his attack upon the jiapacy in Leo/ pdpstliclirr Ilciligiccit, 
(Oct. 15JO). 

In i5?i Garlstadt wc-nt to Denmark, on the invitation of 
C’hristian 11., to assist in (he reform of (he church; but he was 
forced, by (he hostility of nobles and c lerics alike, to leave after 
a fc“W weeks In June lie? was back in Wittemberg, busy with tracts 
on the Holy Sacrament (he still believed in the- corporeal i)rc‘sence> 
and against, moriasticism ami the celibacy of (he clergy. He was 
.iccc’iXed as (he leader of I’rolestantism in Wittcaiberg; and, at 
his instance, auricular confe-ssion, the elevation of the- Host com¬ 
munion under one sjun ic-s, and the rules for fasting were abolished. 

In January he- was married 

The return of Luthc-r early in March, howe^•c■r, ended Garlstadt’s 
supremacy, and communiem in one kind and (he eli-vation of the 
Ho.st was restorc-cI ('arlstadt himself, though still ])rofc‘.ss()r, w.is 
dc’j)rivc-d of all influence in practical affairs, and dc'votecl himsedf 
to theological speculation He now denic'd the necessity for a 
clorical order and retiring to Orlanuinde abolished the Mass and 
even preached against (he necessity for any sacraments. He 
occasionally lecturc'd at Wittenberg and fulminated against 
Luther’s policy of eoinpromise. 

All this ludughl him into c cmilic t with the elector, l-’reclerick the 
Wise, the uiii\'cTsity and Luther himself His jrrofi'ssurslup aiul 
living were ccmfiscated and in iqjy lu- went into exile He was 
exposed to grc'al ])ri\ations, but found opicorlunity fc»r irolc'mic.il 
writing, jcroc laitning for tire first time his disbelief in the- “Real 
I’resence.” He visited Stra.d'ourg. Heidelberg. Ziirich. Basel. 
SchvNH'infurth, Kitzingeii, Xcirdlingen and Rolhenburg on the 'I'au- 
ber. from whence he had to tly for his life- after the I'easanfs’ War. 
His spirit was now broken, and from I'rankfort he wrote to Luther 
humbly praying him to intercede' for him with the elector. Luther 
agreed to do so, on receiving from Garlstadt a recantation of his 
heterodox views on the Lord’s Suirper, and as a result, the latter 
was permitted to return to Wittenberg (i5.\5), but not to lecture. 
His refusal to lake up the cudgels against Zwingli and Oecolam- 
padius ended in his (light to avoid imprisonment. Taking refuge 
in Holstein and later in East Friesland, he ultimately reached 
Zurich, where Bucer and Occolainpadius secured him a friendly 


I reception by Zvvingli, who procured him employment. After 
I Zwingli's death be remained in close intercourse with the Zurich 
/ preachers, who defended him against Luther’s attacks; and finally, 
! in 1 S 34 , on Bullinger’s recommendation, he was called to Basel a.s 
preacher at the church of St. Peter and professor at the university 
He died there on Dec. 24, 1541. 

During these latter years Carlstadt's attitude became more 
moderate. De.spatched to Strasbourg in 1536, to discuss a pro¬ 
posed compromise in the matter of (he Lord’s Supper between the 
theologians of Strasbourg and Wittenberg, he displayed a con¬ 
ciliatory attitude which earned him the praise of Bucer. Garl¬ 
stadt’s historical significance lies in the fact th.at he was one of 
the pioneers of the Reformation; but he was a thinker and dreamer 
rather than a man of affairs. He lacked the balance of mind and 
sturdy (ornmon sense that inspired Luther’s policy of considera¬ 
tion for “the weaker brethren.” In reply to Luther’s attack in 
Jf'u/cr die himmlischcn Prapheten, he issued his Anzeig etliclicr 
Tlaiiptartikcl ciiristlichcr Lelire, a compendious exposition of his 
views. 

Besides the above mentioned w'orks, Carlstadt's chief writings 
are Dr Canoniei.s Scripturis (1520), Von (irlubden Ihiicrrich- 
tmm (1521 L De lit era sive came ct spirit u (1521). Priest er- 
tum n. Opfer Christ} (1524), Ob man gcmach farm soil (1524). 
Ilis disputations with luk were reprinted in 
•SVr (’. F. Jaeger, Eodcnsirhi von Kartsladt (Stuttgart, 18,56) ; 

H Itargr, A. Jiodcnstt'in von Karls!odt, 2 vol.s. (la'ijjzig. igos) ; K, 
Miillcr, I.uther und Karlstad! (Tiihingcn, 1907) : V'on Ranke. Hist. 

(>f the Riformaiion in Cermnny (Eng. trs., J905) and J. Janssen, 
Hist, of the German people. 

CARLSTADT, a borough of Bergen county, New Jersey, 
U.S.A., 5 mi north of Jersey city, on the ITie railroad. The 
population was 4.472 in 1920 (259^ foreign-born white), and wa.s 
5,()44 in 1940 by (he federal census. I'he numi'rous and varied 
manufacture.s include silk, wire gauges, dynamos, candles, wa.x, 
cigars, safety razors, buttons, embroidery, marlile, chemicals and 
petroleum products. The borough was inrorjinrated in 1894. 

CARLYLE, ALEXANDER (T7:--iSo5). Scotti.sh divine, 
was horn on Jan. 26, 1722, at GommiTtrces Manse, Dumfries¬ 
shire, and pa.s.sc'd his youth and early manhood at Prestonp.ms, 
where he witnessed the battle of 1745. He was educated at 
Edinburgh (M.A. 1743), Glasgow, and Leyden, f rom 1 74S until 
his death, on Aug. 28, 1805, he was minister at Inxeresk in Mid¬ 
lothian and became the leader of the moderate or “broad” Church 
section in the* Seottish church, His jiersonal appearance earned 
him the namet of “Jupiter Carlyle,” aud Sir Walter Scott called 
him “the grc'atest demigod I ever saw.” 

See his Autolnor,raph\ (publi.shed i860; new eel., icjio). 

CARLYLE, JOSEPH DACRE (1 75 c)-iSo 4 '), British ori- 

ent.dist, w.is born at Carlisle. He was appoinic'd, in 1795. pro- 
fi'ssor of Arabic in Cambridge university. His transl.ition from 
the* .‘\rabic of 'S'usuf ibn Taghri BircU, the Rerum Eyypticarum 
.\nnalrs, ai>peart‘cl in 17CJ2, and in 1790 a volume of Specimens of 
Arabic Poetry, frcmi the earliest times to the fall of the caliphate, 
with some account of the authors. Garlxie was a[)pointed chaplain 
by Lord Ixlgin to the embas.sy at Constantinople in 1700. and in 
a (our through Asia Minor, Palestine, Grc-ece and Italy, colleclcc] 
several valuable Greek and Syriac mss, for ;i projected critical 
c-dition of the New 'restamcml, collated with the- Syriac and other 
X’ersions—a work, howc'ver, which he did not live to complete. On 
hi-; return to England in tSoi he w.is [ire-^ented to fhc' lix’ing of 
Newc.i'-tle-on-Tvne, where he* clic-d .\])ril ic iSo.j, 

CARLYLE; THOMAS (1705-1881). British essayist, histo¬ 
rian and iihilosopher, born on Dec. 4, 1705, at Ecclefechan, in 
,'\nnandale. was the eldest of the nine children of James Carlyle 
by his second wife, Margaret .Xitken. The lather wa.s by trade a 
mason, and then a small farmer He Ivul joined a sect of 
sceeders from the kirk, and had all the characteristics of the 
lypic:al Scottish Calvinist. He was respected for his integrity and 
independence, and a stern outside covered warm affections. The 
family tie between all the Carlyles was unusually strong, and 
Thomas regarded his father with a reverence which found forcible 
expression in his Reminiscences. He always showed the tenderest 
love for his mother, and was the best of brothers. The narrow 
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means of his parents were made sufficient by strict frugality. He 
was sent to school when he was about five and to Annan grammar- 
school when ten years old, and soon showed an appetite for 
learning which induced his father to decide to educate him for 
the ministry. He walked to Edinburgh in Nov.. iSoc). and entered 
the university. Of (he professors, he liked Sir John Leslie the 
best and distinguished him.self in mathematics. But he benefited 
most by his reading of books obtained from (he University library 
and the .Advocates’ Library. A few lads in positions similar to 
his own began to look up to him as an intellectual leader, 
and their correspondence with him shows remarkable interest in 
literary matters. ]n i.Sr4 Carlyle, still looking forward to the 
career of a minister, obtained the mathematical mastership at 
Annan. The .salary of X6o or £"o a year en.iblcd him to save 
;i little money. He went to Edinburgh twice to deliver the dis¬ 
courses required from students of di\ini(y, but the main occupa¬ 
tion of his leisure tim(‘ was wide naiding in French and English 
literature and the study of mathematics. In iSi6 he was ap¬ 
pointed, through (he reconimend.ition of Leslie, to a school at 
Kirkcaldy, where Edward Irving, Carlyle’s .senior by three years, 
was also master of a school. Irx'ing's sevimity as a teacher had 
offended some of the jiarents, who set up Carlyle to be his rival 
.A ijrevious meeting with Irving, also a native of Annan, had led 
to a little {lassage of arms, but Irving now welcomed Carlyle 
with a generosity which entirely won his heart, and the rivals 
soon became the closest of friends The intimacy, aflei (ionately 
i ommemor.ati'd in (he A'mab/f.vrenre.v. was of great imjxirtancc to 
Carlyle’s whole cart'er. “But for Irving,” he says, ‘T had never 
known what the communion of man with man means.” Irving 
h.ad a library, in which Carlyle devoured (libbon and much 
French literature, and they made various excursions (c)g(*(her. 
Carlyle did his duties as a schoolmaster punctiliously, but found 
the life thoroughly uncongenial. No man was Jess fitted by 
tcmiierament for the neKcs.s.iry drudgery .and worrx’. His adrnir.i- 
tion for a Miss Cordon there .seems to have suggested the “Blu- 
mine’’ of Sartor Resartus; but he made no new friendships, and 
when Irving left at the end of i,St8 Carlyle akso resigned his post. 

lie had by this time given up (he ministry and altogether ceased 
to believe in Christianity in the winter of 1S17-1.S, though he 
was and always remained in ju'ofound sympathy with it^ moral 
teaching. A iieriod of severe struggle followed. He studied law 
for a tinu!, l)Ut liked it no better than schoolni.astering. Lie took 
.1 pupil or two, and wrote artic les for the Edinburgh Encyclopardia 
under the editorship of Brewster. lie occa^ion.ally visited his 
family, and their unfailing confidence helped to keep up his 
courage. Aleanwhih* he W'as going through a sj)iritual crisis 
Atheism was profoundly repugnant to him. At last, one day in 
July or Aug., i.Sje, after three weeks’ total sleejilessness, he went 
through the crisis afterwards described (]uite “literally” in Sartor 
Rfsartas. He cast out the spirit of negation, and henceforth (he 
temper of his misery was (hanged to one, not of “whining.” but 
of “indign.'ition and grim fire-eyed defiance.” I'hal, he says, was 
his spiritual new-birth, though certainly not into a life of serenity. 
The conx'crsion was coincident with Carlyle’s submission to a new 
and very potent intluence. In iSig he had begun to read German, 
with which he .soon ac<iuired a very remarkable familiarity. Many 
of his contemjjorarie.s were awakening to the imjiortancc of Ger¬ 
man thought, and Carlyle’s knowledge enabled him before long 
t(j take a conspicuous part in diffusing the new intellectual light. 
The chief object of his reverence wa,s Goethe. In many most 
important respects no two men could be more unlike; but, for 
the jjrcscnt, Carlyle seems to have seen in Goethe a proof tliat 
it was possible to reject outworn dogmas w'ithout sinking into 
materialism. Goethe, by singularly different methods, had emerged 
from a merely negative position into a lofty and coherent con¬ 
ception of the universe. Meanwhile, Carlyle’s various anxieties 
were beginning to be complicated by physical derangement. A 
rat, he declared, was gnawing at the pit of his stomach. He was 
already suffering from the agonies of indigestion from which he 
continued to suffer all his life. 

Irving’s friendship now became serviceable. Carlyle’s confes¬ 
sion of the radical difference of religious opinion had not alienated j 
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his friend, who was settling in London, and used his opportunities 
for promoting Carlyle’s interest. In Jan. i8j 2 Carlyle, through 
Irving’s recommendation, became tutor to Charles and Arthur 
Buller, who were to be students at Edinburgh. Carlyle's salary 
was £200 a year, and this, with the proceeds of some literary 
work, enabled him at once to help his brother John to study 
medicine and his brother Alexander to take up a farm. Carlyle 
was tutor to the young Bullers till July, 1S24, when it was de¬ 
cided to send them to Cambridge and both Charles Buller and 
his parents continued to be his friend.s as long as (hey lived It 
was through Charles Buller that he later became acquainted with 
the Barings. Meanwhile he was enqiloyed upon a life of .Schiller 
and a translation of Wilhelm MeLster. He received £50 for a 
translation of Legendre’s Geometry; and an introduction, explain¬ 
ing the theory of proportion, is said by De Morgan to show that 
he could have gained distinction as an expounder of mathematical 
principles. The impressions made upon him liy London men of 
letters in 1824 were most unfavourable. Carlyle felt hy this time 
ron.scious of having a me.ssage to deliver to mankind, and the 
men of letters, he thought, were making literature a trade instead 
of a vocation, and prostituting their talents to frivoUnis journal- 
i.sm, lie W'ent once to see Coleridge, who was then deliwring his 
oracular utterances at IJighgate, and the only result w.is the 
singularly vivid portrait given in a famous chapter in his life 
of Sterling. Coleridge seemed to him to he inrflectual as a 
philo-'^ojiher, and jx'rsonally to be a melani holy in.^l.ime of geniu.s 
running to waste. Carlyle, conscious of great idiililies. and im- 
prcssc'd by such instances of the deleterious effects of the social 
atmo.sjihere of London, resolved to settle in his native district. 
There he could live frugally and achieve some real work. He 
could for one thing, he (he interpreter of Cicrmany to England 
.A friendly letter from Goethe, acknowledging the Iran.slation of 
Wilhelm Meister, reached him towards the end of and grc'atly 
encouraged him. Goethe afterw.irds s]>oke warmly of the life of 
Schiller, and it was translated into German. Letters occasionally 
pa.s.sed between them in later years, which were edited hy Charles 
Eliot Norton in 1887. Goethe receivcal (’arlyle’s homage with 
kind comjiiac ency. The gift of a seal to (.ioethe on his hirllida.v in 
1S41 “from fifteen English friends,” including Scott ami Words¬ 
worth, W.IS suggested and carried out by C'arlyle, Carlyle' did 
much (o promote interest in German literature cluring the next 
few years, and made some preparations tor a hislorv of Gcuman 
liter.'iture. British curiosity, however, about such mat ter,s si'enis 
to have been .soon satisfied, and the demand for such work 
slac kened. 

C'arlyle meanwhile was jrassing through the mo:t important 
crisis of his personal history. Jane Baillie Welsh, horn iSoi. was 
the only child of Dr. Wel.sh of Haddington. She had .'-hown 
precocious talent, and was sent to the school at H.iddington 
where- Edward Irving (q.v.) was a master. After her i.iiher's 
death in i8jg she lived with her mother, and her wit and money 
at traded many admirers. Her father had be(]uealhed to her all 
his property which was worth about £200 a year. 

Her old tutor, Irving, was now at Kirkcaldy, where he bec ame 
engaged (o a Miss Martin. He visited Haddington occasion.dly 
in the following years, and a strong mutual regard arose- hetwe-en 
him and Miss Welsh. They contemplated a marriage, and Irving 
endeavoured to obtain a release from his prevdous engagement 
The Martin family held him to his word, and lu- took a final 
leave of Miss Welsh in 1S22. Meanwhile he had brought Carlyle 
from Edinburgh and introduced him to the Welshes. Carlyie w;is 
attracted by (he brilliant abilities of the young lady, procured 
books for her and wrote letters to her as an intellectual guide 
The two were to perform a new variation u[)on the theme of 
Abelard and HeInVse. ('.A good deal of uncertainty Jcuig covered 
the preci.se character of their relations. Until 1000, when Mr. 
Alexander Carlyle published his edition of (he “love-leti ers,” the 
full material was not accessible; they had lieen read hy (’arlyle’s 
biographer, Froude, and also hy Charles Norton, and Norton [in 
his edition of Carlyle’s Early Letters, 1886] declared that Froude 
had distorted the significance of this correspondence in a sen.se 
injurious to the writers. The publication of the letters certainly 
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sc'tnis to justify Norton's view.) Miss Welsh's previous affair 
with Irving had far less importance than Kroude ascribes to it; 
and she sofui tame to regard her [jast. love as a childish fancy. She 
recognized Carlyle’s vast intellectual superiority, and the respect 
gradually deepeneil into genuine love. The process, however, took 
some time. Ly Carlyle and sh(‘ were planning marriage, and 
at Carl>'le‘s instance she conveyed to her mother the hou.se at 
Haddington, and everything in it, and gave her the life rent of 
Craigeni)Utlock estate. She also made her will and bequeathed 
the fee-simple of the estate to Carlyle. She had been brought up 
in a station superior to that of the Carlyles, and (.ould not accept 
the life of hardshij) which would be necessary in his present cir- 
fumstaiues. Carlyle, accustomed to his father’s household, was 
less frightened by the |)rospe( t of jioverty. He was <l(“termined 
not to abandon his v<jcation as a man of genius by following the 
lower though more profit.ible jiafhs to literary success, and 
ex[)e(ted that his wife should share the necessary sacrifice of 
(omfort Tlie n.itiiral result of such di'^i u^sions followed The 
attraction bei anu' stronger on both sides, in spite of occasional 
spasm.s of iloiibt 

About the s.irne time, July 1825, a friend of Irving’s, Mrs 
basil Moutagiu', wrote to Miss Wtdsh, to exhort hi-r to suppress 
lier lo\-e for Irxing, who h.if! marriial Miss Martin in iR-’ V Miss 
Welsh replied by annoum ing her intention to marry ('arlyle; and 
then told him the whole story, of whi< h he h.id pre\dously been 
ignorant. He properly begged her not to yitdd to the impuKe 
without due ionsideratioti, She answered hy coming at otK fo 
his father’s hmi.sf\ where he was st,iying; and the marriage was 
finall>’settled, It took pl.ue on (I 17, i.Sjo 

Carlyle h;ul now to arr.'inge the mode of life wliidi should 
enable him to fiiltil hi" tispir.ition. His wite had madt* over her 
income to her mother, lull he had s.ived a small sum upon which 
to begin housekeeping. A passing suggi'stion from Mrs. Carlyle 
that th(‘y might lic’c with her mother was judiciously .'i))andoncd. 
Carlyle had thought of o((iip\'ing Craigitipulfock, ;i remote and 
dreary farm belonging to Mrs, Webh. His wife ohjecled to his 
utter incap;iiily as a f.'trmer; ;ind they tin,ally took a sm.all house 
at Comely Hank, Kdinhurgh, where l[u‘\' could li\c on a hiimhlc 
sc.alo, 'l'lu“ brilliant iotiN'ersalion of both .illr.uted some notice 
in the liter.iry smiety of Kdinlnirgh The most imiiorlanl con¬ 
nection was with Cram is, Lord Jeflre\', still editor of the EJin- 
huryji Ervii 'U'. ''I'hmigh Jetfrey had no intellectu.d symp.alhy with 
CarK’lc, he acceiiled some artiiles lor the /vcr/cu" and bec.ime 
w,irml>’ att.idled to Mrs (‘,arl\le C.irisde fieg.in to b(‘ known as 
leader of a new ''m>'slic” school, and his e.arnings enabled him 
(o send his brother John to study in Cermany. 1 'lie juililic 
iijipetile, howe\cr, for ‘‘ms'sticism ’ w.is not keen. In spile of 
support from Jellrey and other Irietuls, ('ailyle failed in a candida¬ 
ture for a lU'ofessorshii) at St, .Andrews His brother. .Mex.nuhr, 
had ruuv taken llie f.irm at Onigenjuillock, .and the C.irlcle," 
decided to settle .at the sep.arate (hvelling liouse there, whidi would 
bring them ne.irer to Mrs Welsh. They went there in 
and bi'iMn .1 li.iial struggle (’aible, indomit.ibl>’ determined to 
m.ake no < uiicessions for imnnaliate profit, wrote slowly and lare- 
fuliy, and turned out some of his most finished work He laboured 
'■passion.itelN'” at Sartor E<\siirfus, .and made articles out of frag¬ 
ments originally intended for Ifie history of Cerm.iii liter.ature 
'The moiu c' diltirnli.soon bec.inie inori,- pressing John, whom he 
was still bell ting, was trying unsuci essfully to set up .is a doctor 
in London; .in<l .Alexander's f.inning failed. In "jiite of sikIi 
drawbacks. Carble in haler c’ears looked b.uk U]»on the life a‘ 
Craigenpullock .is on the whole a cornp.aratively healthy anil even 
h.ipp\’ poiiod. as it was certainly one of most strenuous .md 
coiirageiuis endiaNour, Though nlnsorhed in his work, he found 
relief in t-ides with his wife, and lucasionally visiting their rela- 
Itous. Their li'llers during femiiorary sejiaralions .are most af¬ 
fectionate. The bleak climate, however, the solitude, and the 
neeessity of m.anaging a household with a single servant, were 
trying to a delieate woman In the .autumn of i.U;r Carlyle 
■M'cepted ;t loan of £50 from Jeffrey, and went in search of work 
to London whither his wife followed him. He made some enge.ge- 
ments with puhli.shers, though no one would take Sarto’- lit <;ar{us, 


'' and he returned to Craigenputtock in the spring of 1832. Jeffrey, 
I stimulated perhaps by his sympathy for Mrs. Carlyle, was 
I characteristically generous. Besides pres.sing loans upon both 
Thoma.s and John Carlyle, he offered to settle an annuity of £roo 
upon Thomas, and finally enabled John to support himself by 
recommending him to u medical position.* Carlyle’s i)roud spiirit 
of independence made him reject Jeffrey's help) as long as possible; 
and even his acknowledgment of the generosity (in the Rcviinis- 
rrnfcs) is not so cordial as might have lieen expected. In 18,34 
he apiplied to Jeffrey for a jiost at the Edinburgh Observatory, for 
whiih his knowledge of mathematics and astronomy made him 
spjecially well qualified. But Jeffrey preferred to give the job to 
a man who had been clerk in bis service, which led to a break 
lielween Carlyle and Jeffrey which lasted .‘^ome years. 

In the beginning of i8.yt the Carlyle.s made another trial of 
Edinburgh. There he found materials in the Advocate’s Library 
for the article on the Piamond Ncrkliice, one of his most perfect 
writings, and he began to study the history of the I’rcnch Riwolu- 
tion. Sarlor Resarius was at last appe.aring in Fraser';; MaRtizhie, 
though the rate of payment was cut down, and the paublisher 
re|)orted that it was naeived with “un(|ualified dissatisfaction.” 
Both Carlyle and his wife liked Edinburgh. Init on the whole 
pri'ferred London. Besides, the materials for tlie hi'^tory of the 
Trench Ri'volution which he had decided to write were motv 
auessihle in London; so they went ihiu’c in the summer of 1834, 
and look the house at 5 (now' 2.p) Che\”ie vow. Chi'lsea, which 
C;;rlvle inhabited till his death; the hoihe has siini' been bought 
for the pnihlii. Irving, who h:id welcomed him on former oica- 
sions, was just dying—a victim, as Carlyle thought, to fashionable 
tajoleries. .A few young men were begitming fo show ajipreciation. 
J. S Mill had made Carlyle's ac(|uaint;ince in the pre\'ious visit 
to London, and had corresponded with him. Mill had introduced 
Ralph W.ildo Emerson, who visited Craigenputtock in 1833. 
Carix'le was charmed with Emerson, and tlieir letters ])ul)lished 
by Norton show that his reg;ird iu‘\'er cooled. Itimerson’s interest 
showial (hat Carlyle’s f.ame was ;ilre;u)y sju'eading in America. 
CarKle's connection with (_'harles Buller. a .zealous utilitarian, 
inirodiued him to the circle of “philosophic,al radii,tl.s” 

CarIx'le called himself in .vonie sense a radiial; and J S. Mill, 
though not an intellectual disciple, wa'' a eery w;irm admirer of 
his Iriend's genius. Carlyle had some I'.xpei tat inn of llie editor¬ 
ship of (he London Revieu', started 1 »\' Sir W’. Molesworth at this 
time as an organ of philosophic ai radicalism 'The i oinl)in;it ion 
w'oiild (learly ha\e been explosixe Misanwhile Mill, who had 
collected many hooks upioii the French Revolution, was eager to 
hel(» Carl\Ie in the history which he was now beginning, He .set 
to work at once and finished the first volume in fi\’e months, and 
lent the ms. to J. .S. Mill, who left it at the house of .1 Airs. 
Taylor. x\ho had separated from her hiisb;ind on account of her 
ini im.icy with Mill. Then- it w;is hurni'd .■ici identally. according 
to Mrs. d’aylor, and CarK'le who h.id no cop)}' and few notes had to 
write it afresh Mill sent a clieque for £:oo as comi)cnsation. 

('.u lvie acu'itled only £100, the aitual cost of living while he 
was wriiiiig wli.it had been burned On J:in. la, 1S37, the writing 
of the history was finished, and ('arlyle said to his wifi-; “W’hat 
they will do with fliis book, none knows, my Jeannie, lass; ]>ut 
they ha\c not had, for a two liundred years, any liook that came 
I more truly irom a m.in'.- \er\- liear! ; and so let them trample it 
j under loot .iiid hoot as ihev see best ' “I’ooh, ])Ooh : thev catinot 
I tr,imi>le that.'’ was her an>wer 

I 'The puhlii .itioM, six months later, of the French Rezoliition 
' m.irks the turning-point of Carlyle’s ctireer. Many readers hold 
; it to be the best, as it is certainly the most characteristic, of 
Carlyle’s hooks. The failure of Sartor Rrsartns to attract average 
readers is quite intelligible. It cont.'iins, indeed, some of the most 
j imprressixe e.xpositions of his philosopihical position, and some of 
I his most beautiful and pu-rfectly written p.issages. But there is 
I something forced and clumsy, in spiiie of the flashes of grim 
i blohn \ifkt’u Carlyle (i.'<oi -7o) linait>' settled near the Carlcles in 
I Chel'e.i. lb- l)egan an English pro-e version of Dante s Divine Comedy 
I -whUh has eanuit him the name of “Dante Carlyle"—but only 
eompkied ihe translation of the Inferno The vu)rlv included 

a critical idition of the text arid a xalu.tble iniroduction and notes. 
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humour, in the machinery of the Clothes Philosophy. The 
mannerism, which has been attributed to an imitation of Jean 
Paul, appt*ared to Carlyle himself to be derived rather from the 
phrases current in his father’s house, and in any case pave an 
appropriate dialect for the exp)ression of his peculiar idiosyncrasy. 
But it could not be appreciated by readers who would not take 
the trouble to learn a new languape. In the French Revolution 
Carlyle had discovered his real strength. He was always at his 
best when his imagination was set to work upon a solid frame¬ 
work of fact. The book shows a unique combination; on the 
one hand is the singularly shrewd insight into character and the 
vivid realization of the picturescjue; on the other is the “mysti¬ 
cism” or [)oetical [jhilosoi)hy which relieves the events against a 
background of mystery. The contrast is marked by the humour 
which seems to combine a cynical view of human folly with a 
deeply pathetic sense of the sadness and suffering of life. The 
convictions, whatever their value, came, as he said, “llamingly 
from the heart.” It was, of course, impossible for Carlyle to 
satisfy modern requirements of matter-of-fact accuracy in (lefails. 
He could not in the time have assimilated all the materials evem 
then extant, and later accumulations would necessitate a complete 
revision. Considered as a “jU'ose epic,” or a vivid utterance of 
the thought of the period, it has a permanent and unique value. 

The book was speedily successful. It was reviewed by Mill in 
the Westminster and by Thackeray in The Times, and Carlyle, 
after a heroic struggle, was at last touching land. In each of the 
years 1S37 to 18-10 he gave a course of lectures, of which the 
last only (upon “Hero Worshij)”) wa.s published by him.self; 
they materially helped his finances. By Emerson’s management 
he also received something during the same j)eriod from American 
publishers. At the age of 45 he had thus become indi'pcmdent. 
He had also established a position among the chief writers of the 
clay. Young disciples, among whom John Sterling was the most 
accepted, were gathering round him, and he became an object 
of social curiosity. Monckton Milnes (Lord Houghton), who won 
universal iiojiularity by the most genuine kindliness of nature, 
became a cordial friend. Another important intimac'y was with 
the Barings, afterwards Lord and Lady Ashburton. Carlyle's 
conversational powers were extraordinary; though, as he won 
greater recognition as a prophet, he indulged too frec'lv in didactic 
monologue. In his proiihetic capacity he published two remark¬ 
able books; CJuvtism (1830), enlarged from an article which 
Lockhart, though personally approving, was afraid to take for the 


me aocinne impiicniy sei lorin m me rrenen nevoiniion. <^ariyie 
was a “radical” as sharing the* sentiments of the class in which hc' 
was born. He had been profoundly moved by the widely-.spread 
distresses in his earlier years. When the yeomanry were called out 
to supjiress riots after the Peace, his sym])athies were with the 
people rather than with the authorities. So far he was in harmony 
with Mill and the “philosophical radicals.” A fund.amentnl diver¬ 
gence of principle, h(jwever, existed and was soon indicated by 
his .‘Speedy .separation from the party and alienation from Mill 
himself. The Revolution, according to him, meant the sweeping 
away of efletc beliefs and institutions, but implied also the 
neces.sity of a reconstructive {)rocess. Chartism bc-gins with a 
fierce attack upon the laissez jairc theorj', which .showed blindness 
to this necessity. The prevalent political economy, in which that 
theory was embodied, made a principle of neglecting the very 
evils which it should be the great function of government to 
remedy. Carlyle’s doctrines, entirely opposed to the ordinary 
opinions of Whigs and Radicals, found afterwards an expositor in 1 
his ardent disciple Ruskin, and inspired Keir Hardie and other | 
leatlers of the labour movement. At the time he was as one crxung j 
in the wilderness to little practical pun’iose. Liberals were scan- 1 
dalized by his apparent identification of “right” with “might,” j 
implied in the demand for a strong government; and though he j 
often declared the true interi 3 retation to be that the right would ; 
ultimately become might, his desire for strong government seemed 
too often to sanction the inverse view. He came into collision with ! 


i philanthropists, and was supposed to apiircnc of despotism for 
* its own sake. 

His religious position was ecjually unintelligible to the average 
mind. While unequivocally rejecting the accej)ted creeJ.'^, and .so 
scandalizing even liberal theologians, he was still more hostile to 
simply sceptical and materialist tendencies. He accepted the 
nickname of “my.stic,” which had been aj^plied to him by critics 
The God he revered and held iq) for worship was the living God 
of Nature—in.spiring all human effort, receah'd by all reality, and 
.speaking in the hearts of men and women. Any philosoph>' of 
history which emphasized the importance of general c auses seemc-cl 
to him to imply a simply mechanical doctrine and to deny the 
efticacy of the great .sjuritual forces. He met it In' m.iking biog 
raphy the essence of history, or attributing all great events to 
the “heroes,” who are the successive embodiment^; of divine 
n'velations. This belief wa.s implied in his next great work, the 
Life and Letters of Oliver Cronnvell, published in 1845. 'I'he great 
Puritan hero was a man after his own he;irt. and the ])ortrail 
drawn by so .sympathetic a writer is not only intensely vivid, but 
a very effective rehabilitation of misrepresented character. He 
wa.s the first to make plain the greatness of Oliver Cromwell as 
one of the makers of the* nuMiern Britisl) empire. 'I’he ‘bio¬ 
graphical” view' of history, however, imjilies the we;ikness. not only 
of unqualified approval of all Cromw'ell’s .actions, but ol omitting 
any attempt to estimate the Protector's read relation to the social 
and political development of the time. The question, what was 
Cromwell’s real and permanent achievement, is not answe red nor 
distinctly considered. The effect may be partly due to the jieculiar 
form of the book as a detached series of documents and i omim'nts, 
The composition introcliu ed Carlyle to the “I.)ry;isdust ” rubbish 
heaps ol w'hic h he here and evim aftemwards bitterly (omplained 
A conscientious desire to unearth the facts, ;ind the et'iort of 
extracting from the dullest ri-cords the materials for giaphic 
pictures, made the [iroce.ss of ]5roduction excessively paintul, I'br 
some years after Cromwell (.'arlyle wrote little' His growing ac 
cejitance by publishers, and the inheritance of lu'i' j)ro])erlv by 
Mrs. (.’arlyle on hc'r mother’s death in iSqj, fm.dly removi’d the 
stimulus of money pressure. He visited Ireland in i S|(» .ind again 
in 1.840. when he made a long tour in company with .^ir C (i.iv.'tn 
Dully, then a young member of the Nationalist i)ar!y (.s/'c Sir C G 
Duffy’s Conversations with Carlyle, 180;?, for an inti'resiing narra¬ 
tive). Carlyle's strong convictions as to the misery and mis- 
government of Ireland recommended him to men who h.'id taken 
part in the rising of 1848. Although the remedies aciepiablt' to a 
eulc^gist of Cromwell could not be to their taste, tliev admired 
his moral teaching; and he* rc‘i eived their altention.s, as .8ir C G 
Duffv’ testifies, with conspicuous fourtc'sy. His av'ersion from the 
ordinary radicalism led to an article ui»on slaverv’ in iS.p) to which 
Mill rc-plied, and which caused thc'ir final alienation It wais 
followed in r85o by the Latterday Pamphlets, containing “sul- 
j>hurc)u.s” denunciations of the do-nothing joint iple 'I'hev gave 
general offence, and the disajjjjroval, according to I'roude, .stojcpc-d 
the sale for years. The IJfe of .Sterling fd. 1844 ), wlm h ;ii>i)eareci 
in 1S51, w'as intended to correct the life by Julius Hare, whiib 
had given too much prorninc-nce to thc'ologic.d cjiie-tions 'The 
subjc'ct roused Carlyle’s temde-rest mood, and the* ]jfe is one of 
the most [)erfect in the language. 

('arlyle meanwhile was suffering domestic troubles, unfortu¬ 
nately not exc.eptional in their nature, though the exceptional in¬ 
tellect and characters of the pemsons concernc-d fi.ave L'isen ihem 
unusual prominence. Carlyle’s constitutional irritability nnide 
him intensc'ly sensitive to jM-tty annoyance.s. He Mitlc-red the 
torments of dyspepsia; he wais often slec-jcless, and the crow’ing 
of “demon-fowls” in neighbours’ yards drove him wild He would 
gladly have retired to the country ag iin for the ^ake of ejuiet; 
but his wife’s love of London kejit him thc>rc'. W'hit bel])c‘cl to 
decide him to humour her by remaining then* was the Mate* of 
her health. For many years she was in danger of a mental break¬ 
down. from which she was delivered mainly by his cmntinu.'d care 
and attentions. 

In 1851 Carlyle commenced work on hi.s ///.v/erv of Frederick 
the Great. Ife shut himself up in his .study to wrestle with the 
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lYij!-.sian Dryiisdu.^ls. whom he diMoxerec] to he :is weari.sojiie ;j.'. 
their Turifan pre(le(essf»r^ aiuJ more voluminous. He went to 
Scotlaiul to see his mother, to whom he had always shown the 
tenderest affection, on her deathbed at the end of 1853. He 
returned to shut himself up in the “sound-proof room,” a study 
built on the lo[) of his house and designed to be as free as possible 
from noises, fie* twice visited Germany (1852 and 1858j to .see 
Frederick's battlefields and obtain material.s; and he occasionally 
went to the Ashl)urtons and his relations in Scotland- The first 
two volumes of Ircdcrick the Great ap{)eared in 1858, and suc¬ 
ceeding volumes in iKt)2, 1864 and 1805. 'fhe success was great 
from the first. 'Fhe book is in som<.- respects his masterpiece, and 
its merits are beyond cjuestion. Carlyle had spared no pains in 
rescan h. d'h<- desc ri[>tiori.s of the campaigns art' admiral)ly vivid, 
and show his singuhir eye for scenery. These narratives are said 
to have fieen used by military students in Germany, and at least 
convince the non-military student that he can understand the 
story'. 'I'he bexjk was declared by Emerson to be the wittiest ever 
written M.iny e])isodc.s, describing the society at the Prussian 
court and the redatictus of Frederic k to X’oltaire, are unsurpassable' 
as humorous portraiture The effort to fuse the massc's of raw 
material into a well-j)roporlic)ned whole' is perhaps not quite suc¬ 
cessful; and Carlyle had not the full sympathy with I'rederick 
which had given interest to the Cromivdl. Carlyle’s general con¬ 
cept ic)n of history made him comparatively blind to aspects of 
the subject which would, to writers of other schools, have a great 
importance, but the extraordinary power of the liook is undeniable, 
though it does not show the fire which animated the Freue h 
Revolution. A certain depression and wearine.ss of .spirit darken 
the; general tone, 

Mrs. Carlyle had apiiarently recovc'red from an almost hopeless 
illness, when at the end of 1805 Carlyle.- was elec ted to the rector¬ 
ship of the University of Ivdinburgh, lie dc'lixered an address 
there on April 2, i8(jn, unusually mild in lone, and received with 
gc'neral applause* He was still detained in .Scotland when Mrs. 
Carlyle died sudclenly while driving in her carriage. The imme¬ 
diate cause was the shock of an accident to her dog. She had 
once hurt her mother’s feelings by refusing to use some wax 
candles Shc' had presc-rved them ever since, and by her direction 
ihc'V' were* now lighted in the chamber of death. Carlyle was over- 
powc'red by her loss. His life thenceforward became more* and 
more' secluded. He went to Mentone in the winter of i8()f) and 
began the Retnini.^n nt es. He aflervcards annotated the letters 
from his wife, fniblished as Letter.s and Memorials. He 

was impressc'd by the story of john.son’s “penance” at l.’ltoxeter. 
ami desired to make a posthumous c onfession of his short< oinings 
in his relations to his wife, according to I'roude. whose state¬ 
ments to this etfed, however, are not generally accepted. A few 
later ulleraiues made known his opinions of current affairs He 
joined the committee for the defence of Governor Eyre in 
he alscj wrote in 1807 an article ui)on “shooting Niagara.” (hat is. 
upon the lemlem v of the Reform Rill of that year; and in 1S70 
h(' wrote ;i iettc’r defending the (ierm.in ca.se against I’ram c* I’lie 
worth of his Frederick was acknowh'dgecl by the I’russi.in Order 
of Merit in 1S74. In the same year Disr.ieli offered him the Grand 
Cross of the Rath .and a pension. He declined very courtecuisly, 
and fc'll '^ome regret for previous remarks upon (lie niini.ster The 
It'Hglh of his liti'r.iry c.arc’er was now .softening old antip.ithic'.s. 
and lu' vv.as the objc'ct of general resjx'ct Ilis infirniilic's enforcc'd 
a ver\' rc'iired life, but he was constantly \isited by Froucle, 
kuskin. and many others. Many friends paid him constant atten¬ 
tion A niece, Miss Ait ken afterwards Mrs. Alexander Carlyle, 
became his housekeeper and ministered to him like a daughter 
till the end of his life. His conversation wa.s still interesting, 
especially when it (urnixl upon his recollections, and though his 
judgments were sometimes severe enough, he never condescended 
to the scandalcuis. His views of the future were gloomy. The 
world seemed to be going from bad to worse, with little heed 
to his warnings. He would sometimes regret that it was no 
longer permissible to leave it in the old Roman fashion. He sank 
gradually, and died on Feb. 4, 1881. A place in Westminster 
Abbey was offered, but he was buried, according to his own desire, 


; by the .side of hi.s parent.s at Ecclefechan. He left Craigenputtock, 
: which had become his own property, to found bursaries at the 
University of Edinburgh. He gave his books to Harvard college. 

Carlyle’s apf^earance has been made familiar by many portraits. 
The statue by Boehm on the Chelsea Embankment is character¬ 
istic; and there is a fine painting by Watts in the National Por¬ 
trait Gallery, London. J. McNeill Whistler's i)orfrait of him is in 
the possession of the (ila.sgow corporation. 

During Carlyle's later years the antagonism roused by his at¬ 
tacks upon popular opinions had sulisicled; and upon his death 
general expression was given to the emotions natural upon the 
I loss of a remarkai)Ie man of genius. The rapid publication of the 
I Rentinisceuces by Ercjude produced a sudden revulsion of feeling 
: Carlyle became the object of general condemnation. Eruude's 
biography, and the Memorials of Mrs. Carl\le. published soon 
afterwards, strengthened the hostile feeling. Carlyle had appended 
to the Reminiscences an injunction to his friends not to publi.sh 
; them as they stood, and added that no part could ever be pub- 
I lished without the strictest eiliting. Afterwards, when he had 
almost forgotten what he had written, he verbally empowered 
I'roude to use his own judgment; !■ roudt! accordingly pufdi.shed 
(he* book at once, without any editing, and with many inaccuracies, 
(.(missions of a few passage's written from nu'niory at a time of 
profound nervous deiiression would have altert'd the whole i bar 
a( l('r of (he book. Fronde in this and tin? later ])ul)lii ations hi'ld 
I that he wa^ giving effee I to Carlyle's wish to imitate Johnson', 

; “penance.” No one, said Roswell, should ijersuadi' him to make 
hi:- lion into a cat. Froucle inlemlecl. in the saim* spirit, to give the 
' shades as well a.s the lights in the portrait of his hero. Ilis aclmi- 
; ration for Carlyle prctbably led him to assuint' too easily that his 
' ri'aclers would approach the story from the same point of view, 

. that is, with an admiration too warm to be repelh'd by the admis¬ 
sions. Moreover, Fronde's t haraeferisf ic desire for picturesrjue 
effect, uncheckc'd by any i)ainslaking accuracy, led to his reading 
preconceived impres.sions into his documents. The result was that 
Carlyle was too often judged by his defects, and regardc'd as a 
selfish and eccentric misaiithroiie with Hashes of genius, rather 
than as a man with many of the highest c|ualitit's of mind and 
character clouded by constitutional infirmities. 'Set it would be 
difficult (o speak too strongly of the* great <iualities which underlay 
: the su|)ertuial defects 'I'hrough long years of po\erty and ob- 
I sciirity Carlyle showed unsurpassed fidelilN- to his \c)cation and 
, superiority to the lower temptations which have' ruined so many 
liter.iry careers. His ambition miglii be interpreted as -lelfishne.ss, 
but certainly showed no coldness of heart. His unstinted generosity 
to Ills brothers during hi.s \sor.st time's is only one proof of the sin 
gular strength of his famil>' affections. No one wa-. more devoted 
to smb congenial friends as Irving and Sterling, He gave away a 
1 grt'.ii deal of money when ilu* sale of his books madv him rich in 
I tin* laier years of liis life, but he was careful to hide his bene- 
j t;utions as much as possible. 

The harsh judgments of iiuliciduals in the Ritniniscences had 
; no paiallel m hi- own wriiing*-. He* scarc'c‘l> e\ er mentions a 
i coiili'inporary. and wa-- ue\ er invoK ecl in ;i personal controversy. 

: liut the harshness vt:rtainl\' lellect.- .t ch.uiicU'ristic attitude of 
j mind. C.iilvle \s;is (hroughoul a pc'S'-iini-.t or a jirojcfiet dcnounc- 
i ing a backsliding v.<»rld. Ilis moM [)0 [hiI.u c ontoniporaries sc'cmvd 
I to him to be faKo gindc's. and cli.irl.ilan.s had ousted the heroes.. 

; Hie gc'iu'ial condemnation of ■'slsam.s” and cant had, of cour.-c, 

I particular a|>|ilicaiion,s, though he Icti them to be inferred by hi- 
i readers. Carlyle was the exponent of many of the cic-epcst con¬ 
ic ictions ol Ins lime. Nobody could he more in sympathy with 
j aspiiations for a spiritual religion and for a lofty ideali.sm in 
[ political and .social life. To most minds, however, which cherish 
I .such aspirations the gentler optimism of men like Emerson was 
: more congenial. They believed in the progress of the race and the 
I triumph of the nobler elements. Though (.'arlyle, especially in 
I his earlier years, could deliver an invigorating and encouraging, 
j if not a sanguine doc trine, hi.s utterances were more generally 
I couched in the key of denunciation, and betrayed a growing de- 
I spondency. Materialism and low moral principles seemed to him 
[to be gaining the upper hand; and the hope that religion might 
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survive the ‘‘old clothes” in which it had been draped seemed to 
grow fainter. The ordinary mind complained that he had no 
specific remedy to propose for the growing evils of the time; 
and the more cultivated idealist was alienated by the gloom and 
the tendency to despair. To a later generation it will i3rol);d.)ly 
appear that, whatever the exaggerations and the misconceptions 
to which he was led, his vehement attacks at least called attention 
to rather grave limitations and defects in the current beliefs and 
social tendencies of the time. The mannerisms and grotesque 
exaggerations of his writings annoyed persons of retinement, and 
suggested Matthew Arnold’s advice to Ilec “Carlylese” as you 
would Ih'e the devil. Yet the shrewd common .sense, the biting 
humour, the power of graphic dc.scription and the imaginative 
“mysticism” give them a unicjue attraction for many even who 
do not fully sympathize with the implied philosophy or with the 
Puritanical code of ethics. The letters and autobiographical writ¬ 
ings, w'hether they attract or repel sympathy, are at least a series 
of documents of profound interest for any one who cares to 
study character, and display an almost unique idiosvncra.sy. 

(L. S.;'d. a. W.) 

The materials for the Life of Carlyle consist of his Rrmhii.\r(’nces 
and his own and his wife’s correspondence and the reports of many 
disciples and other witnesses. The best edition of the Jicnihii.srrttces 
is that of C. K. Norton (1887), who has also edited the corresjiondenco 
with Goethe (1887) and with F.merson (1883) and four volumes of 
other letters (188S). .Mexander ('arlvle has edited hi.s Love Letters 
iiQOi)}, Letters of Carlyle to Mill, Sterling ami Bro'ivninft (lO-’.G and 
two more volumes, Neio Letters tigo.}) and Carlyle intivie (1007). 

A book published in 1802, Last of Thomas Carlyle, is mainly | 

letters. The correspondence of Mrs. Carlyle is in her l.etters ami ' 
Memorials, three volumes edited by Froude (18S3), sui>[)lemented by 
two more edited by Alexander Carlyle (1003), an(i her Early Letters, 
edited b_v David (L Kitchie (i88q), and Letters to her Kiusfolk, edited 
by Leonard Huxley (102.;). The reports by disciples and others are 
numerous, .\mong the best are Conversations ivith Carlyle, by Sir 
Charles Gavan Duffc' (1802); Literary Recollections, by E'. INpinasse 
(ikg.c); “('arls !e in Society and at Home,” by G. S. Venables {Fort- 
}iiy,htly Revieiv, 1883-84); M’illiam AUinyham, A Diary, edited by 
H, AHinpham and D. Radford (1Q07); Fersonal Reminiscences of 
Carlyle, by A. J. Symington (1880); “Conversations with Carlyle,” 
by William Knighton [Contemporary Revie'io, 1881), and Carlyle 
Personally and in his Writings, by David Ma.sson fiSKc;). 

Idiere have been many .short biographie.s. That by Ridiard (Jarnclt 
(1887) is one of the best, but many others are also good, and so 
is Augustus Ralli’s Guide to Carlyle (i()jo) in two volumes. The 
four-volume life by J. A. Froude (1882-84) was riddli-d b> main 
critics, and in the posthumously published book, My Relations loith 
Carlyle (1003), Froude at last confessed how he had shaped his work 
in complete reliance on the truth of what he had been fold by 
Geraldine Jewsbury, that “Gariyle was one ol those persons xvho 
ought never to have married.” This led to a controversy, the up.shot 
ol which Ls that Mi.ss Jewsbury and Mr. E'roude, who believecl her. 
were both mistaken. See The Nemesis of Froude, by Sir James Grich- 
ton-Browne and A. Carlyle (igo3) arul The Truth nfnnil Carlyle, by 
D. A. Wilson (1013), with a preface by Sir James Crichton-Hrowne. 
Thanks mainly to Crichton-Browne, there is now no room left for 
doubt in the mediial profession and among peojile of s<-nse about a 
matter of pieculiar importance in the case of a great moralist. 

Of a new Life of Carlyle, by D. A. WiFon. in which Carlyle is re¬ 
ported like Dr. Johnson or Confucius, the first volume, Carlyle till 
Marriage, appieared in ig23, and was followed by Carlyle to the 
French Revolution in 1024, Carlyle on Cromioell and Others (1025;) 
and Carlyle at Itis Zenith in 1Q27. l.aler volumes arc entitled Carlyle 
to Threescore-and-ten and Carlyle in Old Aye. (D. A. W.) 

CARMAGNOLA, FRANCESCO BUSSONE, Cot nt of 

(1390-1432), a comlotticre, won back Gian Galeazzo Visconti's 
clividod territories for Gian's son and heir FiJiiipo Maria Vis¬ 
conti, duke of Milan. In 1425, feeling that he had not been 
sufticiently rewarded by X’isconti, Carmagnola sold hi.s .‘services 
to the 'Venetians. In the ensuing war with Milan, he was so 
dilatory in his actions that the republic became suspicious of his 
intentions; and indeed Carmagnola was in treaty wilh hi.s former 
master. Summoned to Venice by the doge, he was seized, tried 
for treason, condemned to death and behe-icled on May 5, 1432. 

See Horatio Brown, Studies in Venetian History (1907). A. Manzoni 
made this episode the subject of a poetical drama, II Conte di 
Carmagnola (1826). 

CARMAGNOLA, a town of Italy, in the province of Turin. 
j 8 mi. by rail S. of Turin. Pop. (193b) 3-9^:; (town), 12,737 
(commune). It is the iunction where the lines for Savona and 
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Cuneo dixerge; it is akso connected with Turin by a steam train- 
way via Carignano. It was captured bv the French in 1796 
CARMAGNOLE, a word lirst applied to a I’ie(lmonte.se 
peasant co.stume (from Carmagnola, the town in Italy) well 
known in the south of France, and brought to Paris by the revolu¬ 
tionaries of Marseilles in 1703. It consisted of ;i short skirted 
((’at with rows of metal buttons, a trieoloured wai.slioat and red 
cap. and became the jiopular dress of the J;u ohins, '1'1 k> name was 
then given to the famous revolutionary song, comiio.sed in 1792. 
Each verse of this ends wilh the nd'rain : 

\'ive le .SOM, vive le son, 

Dan.son.s la Carniagmile, 

\ ive le son 
1 )u Canon. 

CARMAN, WILLIAM BLISS (iS()i-i()29), Canadian 

poet and journalist, was born at Fredericton, New Brunswick, on 
April 15, iSOi, and was educated at the umverMiie> of Ni'W 
Brunswick, Edinliurgh (1SS2-83 ), and Harvard ( i,S8()-ss ) From 
1S9C to 1892 he was literary editor of the New \'ork 1 iidcfictidcnt, 
afterwards working on the staffs of Current Literature and the 
Atlantic Monthly. The keynote of ('arm;in's poidry is a jiag.ui 
love of nature. He is a .self-ai knowledged disdple of Robert 
Browniing, and in ;t lesser degree, of Matthew Arnold His num¬ 
erous V(dumes of ver.se include: Loio Tide on Grand f'rc ( 18(^3); 
Sottg.s from VayabinuTui (Boston. 18(^4); M(>rc Smiys from \'ay- 
ahondiu (Boston. i8()6): um\ Las! Songs from \’aealn)fidi<i (Bos¬ 
ton, i()Oi ); these last (lirt'c containing lyrii .s by Rnhard Hoxey ; 
Ballads of Lost Haven (18(^7); By the AureliiO! W’al! (iS()S); 
Sappho (1902); Pipes of Pati (1903-05); Daughters of Dawn 
(191. D; April Airs (HjiO, repr. 1922); and LaSr Poems ( i()2i ). 
Some of C'arman's prose essax's hax'e betni collectecl in Kinship of 
Nature (1904); Friendship of Art; and The Poetry of Life 
(](105.) lie died in New Canaan, Conn,, June 8, 19 

Sec (). Shcfiard, BUss Carman (lo.yO; and 11 . D. C. lac, Bliss 
Carman (nji.’), which (unt.ains a bitiliograpliv. 

CARMARTHEN, the capital town of the coiinlx' of that 
name, on tin* right bank of tlie 'Towy. xvliere the river id 1 aighiens 
out after meandering, and turns seawards (pop. Ttry”, to.8(^10) 
.Area 8.3 stpmi. Its site on tile historic soutli Wales (oast road also 
commands the main Toxx'y route into central VVtdes from the 
south and is the focus of roads from hill-lands to the north. 'Hie 
i ni.iin part of the toxx’ii is sitiiatc'd on a hilloi k xvilh the ruins of a 
! Norman castle (conx-erlc'd into a gaol in file iSih ceninry and 
novc disused) on the soutli-x\c‘sf side; wilh I lu' line jiarisli cliurcli 
of Si. I’eter. founded in the lath century bul largely of i.jtli-ieii- 
tury construction on the north-east side. 

The rastle site is undoubtedly of gread anticjuily and xxas cer¬ 
tainly tile Roman station of Maridunum. In Ibe jiost-Roman caai- 
luries Carmarthen bec.ime the focus of activity for the Welsh 
cliieltains of south Wales and xxas associ.iled with the name ol 
Merlin as well. After the town passed into Norimm hands in 
1123 it became suliject to inanx’ attacks from the jieojile of tlie 
hills around. The castle and church xvere the muleu-. of the me- 
cliaex’al loxvn and in their neighbourhood there .are 'till tr.aces ol 
the old town wall, ('armarlheti xvas gr.intcd ils lira! charter liy 
Edward 1 in 1313, a prixa’lege xvhich x\as rcaic-wed and aiigmeiilc-d 
by sub.^-ecjuent .sovereigns. 'I'he niediaev.al history of the loxvn 
in virtue of its key jiosition, is a record of attacks, .‘■ieges and 
burnings into xvhich enter the nanaes of Llewellyn, Glendower, Ed- 
xvard, John and Sir Rhys ap Tliom.as. On the lower ground to tlie 
east of (he toxvn near the banks of the river xvas (he Benedictine 
priory famous for its literarx' tastes arul the- Blarh Booh of Car¬ 
marthen; while on the we.stern side of the town xva'^ ihe house cit 
the Black I'riar.s. In the middle ages CariTiarlhen was imiiortaiii 
for its wool trade, being decl.ared b\’ Edward HI in 135,) the sole- 
“staple” for Wales. As a result of the .social changes in Tudor 
limes a guild hall xx’as built in 1383 near Ihe centre of the town 
The town grew in .size; and imtiortamc:. It had associations with 
the early Protestants among xxhom were Bishop Ferrar of St. 
David’s ('burned in the market place, 155 5 )and John Pemry ( 1559- 
Fs 93 )- Hiiring the great Rebellion the castle was held for the king, 
but soon changed hands on the appearance of ('romxvell and his 
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men. Situated at the bljCrhcst navigable point of the tide, the town 
became a busy river port as coastal trade grew during the subse¬ 
quent centuries, ( armarthen became the social centre for the 
neighbourhood and was associated with Sir Richard Steele, Bishop 
'I’hirlevall, David Williams, Dr. Richard Price, Sir Thomas Pic- 
ton, etc. It became, a printing and literary centre as well. Its 
importance was further enhanced in 1747 by the building of 
one of the earliest iron-smelting works in Wales, which later 
manufactured tifj[)late.s. The advent of the railway in 1K56 helped 
the local tra<]e of the lowm and made it an imjxjrtant railw-ay junc¬ 
tion. With the develoimieiit of the seat)oard and the changes that 
followed the industrial revoluti(jn Carmarthen’s prosperity de- 
t linefl. although the tinworks (ontinued until iqoo. 

C'armartli(!n, tog(Ther with Lichfield, Poole and Haverfordwest, 
i.s one of the old boroughs that remain counties of themselves, a 
privilege granted to Carmarthen by Janies I. in 1604. It was 
created a parliamentary borough in 1536 and after 1832 returned 
a member jointly with Llanelly, hut in 1918 it was merged in the 
Carmarthenshire parliamentary division. 

CARMARTHENSHIRE, South Wales county, is bounded 
north [ty Cardigan, east by Brec on and Glamorgan, west by Pem¬ 
broke, south by Carmartiien Bay and the Bristol Channel (area 
919-5 sq.mi.; the largest V\’olsh county). It consists essentially 
of the jilain of the 'I'owy, with its continuation into the Taf 
V'alley. This line of lowland curving from a soutli-west to a west 
direction is a worn anticline mainly floored by black shales of 
Tremadoc (Camlirian Age) covered at the sides by conglomerates, 
sandstones and sliales, with beds of volcanic ash and lava of Are- 
nig (()rdovi( ian Age). Above tlie.se are shales, flags and lime¬ 
stones named from Llandilo wImtc they are remarkably develojK'd. 
North of the T’uwy lowland tlie hills are formed of Ordovician and 
Silurian shales and mudstones, deejily dissected and divided into 
two zones, one south of Breclifa. with a maximum height of 900 ft., 
and one north of Brechfa and the Cutlii reaching above 1,300 ft. 
South and soiiiIks'isI of the Towy the Silurian sandstones and 
mudstoties form llu- lirst hills; behind and above them comes 
Old Red Sandstone followa’d by Carboniferous Limcsionc and 
Coal Measures. The Old Red Sandstone gives to the .south-ea.st 
the Black Mountains of Carmarthenshire rising to 2,026 ft., while 
south of tills the sc arps and nioorlands of the Carboniferous Lime¬ 
stone and '‘Parewell ro(.k” (Millslone Grit) form the nortli-we.st 
rim of the South Wales coalfield, the rich coal measures of the 
Gweiulraeth \‘alley and Llanelly district being within the county. 
The Old Red Saiulstoiic rocks on tlie south side of the main Towy 
lowland form only very suliordinate hill lines westw'ard from the 
Black Mountains and the Towy makes its way through the Old 
Red Sandstone zone to an estuary formed by coastal sinking. 

The main dr.iinagi! follows the line of the denuded anticline 
occupied by the Towy wliich i> fed by streams dissecting especially 
the norlliern uplands; tlu'se inJude the Sawdde, Cothi and Gwili. 
The Gwendraelh Each and Gweiulraeth Lawr and the Loughor 
I'ollow north- ea.sL to south-west lines which are cliaracteristic of 
the region and (he Loughor divides the county from Glamorgan¬ 
shire on the east. The line of the middle Towy is continued by 
the Taf on the west boundary of the county and after passing 
Whitland it (urns south-east to the sea near Laiigliarne. Most of 
the hills have been rounded by ice action and deposits of boulder 
clay are freciueiU on the lower valley sides, esiH.‘cially west of Car¬ 
marthen Town on the lowland area which shows evidences of 
having been a lake probably in late-glaii.d times. With the excep- 
tiem of Lfyn y fan in tlu' Black Mountains the lakes of the county 
are inconsiderable in size, tlu' Bi.shojfs Pond, two miles East of 
Garmanhen is a good e.x.imple of an o.x-buw’ lake. 

'f'he region above tlie (>oo ft. contour is dolled with tumuli and 
cairns and, espet ially in (lie north-west .section, with menhirs and 
other gfeat stone monuments. The distribution of Bronze Age. 
finds seems to indicate the use of the coast and rivers or valley 
ways at the time. Bronze objects are found c.specially along the 
South Coast, and at Coinvil in the Gwhli Valley. The hill top 
camps of Romano-British age cap spurs of the high ground and 
seem to be situated at defensible points that guard ways up from 
the sea <aad communications along the valleys. Gnrn Goch (5 m. 


north-east of Llandilo) covers some acres and is enclosed by a 
stone rampart. The Roman focus of ways across the country lay 
at Maridunum, later Carmarthen, the present capital of the 
county. The po.st Roman centuries saw the civilizing and Chri.s- 
tianizing influence of the Celtic Saints on the one hand, leaving 
its mark to this day in dedications of rural churches, and on the 
other the numerous raids from the sea and by land of Irish and 
Scandinavians. The strong reign of Rhodri Mawr (c. 870) is said 
to have brought a measure of peace and his grand.son Howel the 
Good (Howel Dda) was the first to codify the ancient laws of 
Wales at his palace of Ty Gwyn Ar Daf near modern Whitland 
The period subsecjucnt to 1080 s.aw the beginnings of the Norman 
intrusion. The Normans first built castles along the coast at Kid¬ 
welly, Llanstephan, Laugharne, etc., and then penetrated up the 
valley ways to Carmarthen, Llandilo, etc. It is interesting to find 
that many of these castle.s occupy sites previously chosen for de¬ 
fence by earlier rulers of the country, e.g., the castle at Dinefawr. 
This had been the .seat of the princes of South Wales, the central 
point of Ystrad Tywi the nucleus of the future county. The cam¬ 
paigns of Edward I. gave the Normans a more unified control of 
the principality and by (he Statutes of Rhuddlan (1JS4) the 
counties of Cardigan and Carmarthen were formed out of the 
districts of Ceredigion and Ystrad Tywi. Nearly a third of the 
present county, however, still remained under the jurisdiction of 
(he Lords Marchers and it was not until the Act of 27 Henry VHI. 
that these districts, including the commots of Kidw^elly, Iscennen 
and Carnwillion were added to Edward l.’.s original shire. The 
surrounding hill county made Carmarlhen.shire famous for its wool 
in the later Middle Ages. Edward III. by the statute staple of 
1353 declared Carmarthen town the sole staple for Wales, order¬ 
ing every bale of wool to be sealed here before it left the Princi¬ 
pality. There arc few remains of the mediaeval monastic houses: 
Talley Abbey (north of Llandilo), founded by Rhys ap Griffith 
I)rinu- of South Wales (laic 12th century), for Benedictine monks; 
Whitland, or Albalanda, also a Benedictine house, probably 
founded by Bishop Bernard of St. David’s (early 12th century), 
on a site long associated with Welsh monastic life and the cele- 
liratcd Augustinian Priory of St. John at Carmarthen (12th cen¬ 
tury), Connections with the house of Tudor through Sir Rhys ap 
Thomas were important in the i6lh century, At Abergwili the 
then new palace of the Bishops of St. David’s Bishop Richard 
l.)avie.s (c, 1501-1581) and William Salc.sbury of Llanrwst trans¬ 
lated the New Testament and the Praj er Book into Welsh and in 
the early part of the lyih century Rhys Prichard (d. 1644), the 
ffirilan Vicar of Llandovery published his famous “Canwyll y 
(^ymry” (the Welshman’s Candle), The castUss of Carmarthen¬ 
shire, especially the .southern ones, made a very half hearted 
resistance to the parliamentarian forces. Griffith Jones (1684- 
i';6i), vicar of Llanddowror founded Welsh circulating schools, 
(I’.c effective beginning of the modern educational muvement in 
W.tli-.s. William \\ iUia5iis of Pantx celyn (1717-9:) was the chief 
hvmiiolugist of the Welsh Methodi.st revival. Dr. Richard Price, 
(he friend of I'ricstley, also belonged lo the shire. Carmarthen 
was dci-ply impliiMti‘d in the Rebecca riots (1842-43). The mar¬ 
kets of C'armarthen, Llandilo and Llandovery received cattle 
dri\'en on foot in pre-railway days, and Llandovery seems to ha\’e 
been an important focus for cattle bring driven to the Engli.sh 
Midlmd.s, Old lead mines at Llangunnor (2 mi. S.E. of Car- 
marthen) and Rhandirmww n (S mi. N. of Llandilo) are derelict 
Stock-marts using the railway still continue. The anthracite coal¬ 
field in Can-nartheii^hire led to growtli of Ammanford, Llanelly, 
Pontardulai.s, etc., and it has tended to develop industries such a.s 
tin-plate ami copper smelting. The increasing modern demand for 
anthracite favours the county and the collieries are now' nearly all 
in a large combine with interests in outside fields as well. Some 
migration from the Glamorganshire coalfield has taken place. The 
G.W-R. runs from Loughor, in the south-east, along the coast to 
the Towy estuary wffiich it follows up to Carmarthen and then 
leaves, gtang west via Whitland. Branches go from Llanelly to Am¬ 
manford and Llandilo. from Pernhrey to the Gwendracth valley, 
from Carmarthen to Pencader and Newcastle Emlyn, and from 
Whitland to Cardigan, The L.M.S.R. running from Shrewsbury via 
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Craven Arms enters the north-east of the county and runs to 
Llandovery and Llandilo, with branches thence to Swansea and to 
Carmarthen, partly conjoint with the G.W.R. Carmarthen has 
recently become a considerable centre for road-motors. 

Pop. (cst. igsS) 17.7,700. Wartime movement.s cau.sed a popu¬ 
lation increase of 4% between Sept. 1939 and Feb. 1941. The 
shire is divided into 9 hundreds. The municipal boroughs are 
Carmarthen (styled county borough), Kidwelly, Llandovery and 
Llanelly. There are 5 urban districts. 4 rural districts, 71 civil 
parishes. The county is in the South Wales circuit, and assizes are 
held at Carmarthen. There is one court of quarter sessions and 
there are 9 petty sessional divisions. The borough of Carmarthen 
ha.s a commission of the peace and separate quarter sessions. The 
county is divided into two parliamentary divisions, the Llanelly 
(industrial) and the Carmarthen ( rural), each returning one mern- 
lier to parliament. The county is wholly in the diocese of St. Dav¬ 
id’s The National Trust owned 2,074 in the county in 1942. 

CARMATHIANS, a Muhammadan sect named after Ham- 
dan Qarmal, who accepted the leaching of the l.snuVilites t.s<’c 
Islam) from Husayn al-AhwazI, a mi.s.sionary of .\hmad. son of 
the I'ersian 'Abdallah ibn Maimun, toward the dose of the olh 
(cntury. l"or the political hislt)r>’ of the Carinathians, their con- 
(luesls, and their deca>', ,'rr Akauia: History; Calipilate and 
Egypt: History {Moluiuimcdaii Period). 

In their ladigious teaching they claimed to be Shiites; i.c.. they I 
asserted that the imamatc belonged by right to the descendants of 
Ali. Further, they were of the Isma'Ilite branch of these, i.r.. 
they acknowledged the ckiiin to the imamatt* of Isma'Il the eldest 
son of the sixth imam. 'Abdallah taught that from the creation ol 
man there had always been an imam sometimes known, sometimes 
hidden, l.sma'il w.as the last known; a new- one was to be: looked 
for. Put W'hilc the imam was hidden, his doctrines were to be 
taught t)y his missionaries (dais). Ilamdan Darmat was one of 
these, Ahmad ibn 'Abdallah being nominally the chief. The ad- 
herents of this party were initiated b>' degrees into the .secrets of 
its doctrines and were dicided into seven (afterwariF nine) classes. 
Jn the brst stage the conca'rt was taught the exi.'-tence of mystery 
in the (bur an and made to feel the nrce.ssity of a teacher who could 
explain it. In the second stage the earlier tc-achers of Islam wcae 
shown to be wrong in doctrine and the im;nns alone were i)ro\'t“d 
to be infallible. In the third it was taught that there wcii* oid\’ 
seven imams and llvil the otlnr sects of the Shiites were in trroi. 
In tlie fourth the disciple learnt that c-aih ol the- .seven imams had 
a prophet, who was to be obe>’ed in all things. The prophe-t of the 
last imam was '/Mulalirih, In the fifth si,age the u.sc■les^ness of 
tradition and the tcnniiorary nature ctf the precc-pts and practice's 
of Muhammad were taught, while in the sixth the lieliever was in- 
clucc'd to give up these jir.ulices (prayer, fa.^ting. ])ilgrim,ige, etc.). 
.\t this i)oint the Carinalhi;in h;icl c ctrnplc'lclv C'cisrcl to be- a Mu'^- 
lim. In the remaining degrees there- w.is more liberty of opinion 
allowed and much \ aricty of bi-lic-f and te.n hing existc'd. 

The last contemporary mention of the Carm;ithian5 is that of 
\asir ibn Khusrau, who -visited (hern in a.d. lo-'io. In Ar.diia ib'-y 
ceased to exercise influence. In Persia ancl Syri.i thc'ir work was 
taken Uf) by (he Assassins fc/.v '). Their doctrines are said, liow- 
ever, to exist still in jiarts of .Syria, Persi.i, .Xrabi.i and India, and 
to be still projeagated in Zanzibar. 

Hiiu.ioguai’UV. L. Massierion, “K:c(ui --<■ d une bihliograpliie c|ar- 
inatc'," in Orioila! Sludirs prcwnlrd to F. (/. Fro'.onr, pp. 

(ig2j); M. j. dc’ Goejr. Mimoirr sut Irs Cormnthc'i du Hnhrain 
(iSSo). 

CARMAUX, a lowm of southern Fiance, in the department 
of Tarn, on the left bank of the Ctirou, lom. N. of .Albi, under the 
south-western .slopes of the centr;il i>lateau, Po[). ricjj^f)), 

The town gives its name to a coal-basin and has important glass¬ 
works, 

CARMEL. In Palestine, a well-defined mountain ridge (“gar¬ 
den orchard’’; .Arab Jdn'l Mar Elyas, Elijah's Mount), WTdge- 
shapccl, running norih-wvst-soutli-cast, witlr a length of some 15 
nt. anc] an e.xtrcinc breaclth of about S', m where it meet.s the 
S.imarian hills, its thin end projecting into the .sea to fcjrin a head¬ 
land south of the B.iy of Acre. Df the .'.ame limestone form;ition 


as the central range of Palestine it suggests a buttrcs.s thrust forth 
to the Mediterranean plain. In the middle it attains an altitude of 
about i.Soo fec't. On its .south-west side it subsides gently in ridges 
ancl \ :dleys to the plain of Sh.iron whilst above Haif.i and Esclrae- 
lon the de.sci'nt is more rapid. The line of its ridge against the sky 
can he seen from sea anc! land occ-r a wide radius C'armel is 
covered with a wild and lu.xuriant vegetation. I'orot.'^ of oak. 
gi'oves of olive trees ancl exlensi\t‘ vineyards flourished there of 
old. The hill was a sanctuary and its many cases and thick under¬ 
growth afforded security to robbc'rs ancl outcasts (.Sir;ibo xvi 
759). The mountain is mentioned in the conciuesl lists of 
7 'hutmose HI. and in the Ainarna letters hut its pl.icr in history 
is small. Throughout the ages the waxes of innumerable.' military 
enterjirisc-.s have surged jrast its base to break eUi-wbere. The 
route naturally followed Ic'cl alcmg the- sc-a coast or through the 
: ciel'des in the lower slojic's at its southc'rn c-nd, linking the plains 
of .Sharon ancl E.-iclraelon. In 147c) itc. Thnlmosc 111 led his 
chariots ancl horsemen to Mc-giddo l)y the siime de lilo through 
which Lord Allc-nhy thrust cavalry ancl armoured i.ns in ic)i,8 
The territories of Asher, Zebulim, Issach:ir and Mami.Y^ch met 
at (’arniel but the possession of the mount was ni-scr .iitpart-mly 
determined, .Somewhere on Carnu'l's top was the mcuc of Idijah s 
dramatic challenge resulting in Akihweh's vindication ami the 
comj)lett' disc oni lit lire of Baal ancl his projihcts (1 Kmg.s iS). 
Tradition and a consensus of c'nlightcned opinion Imve iixccl iIh- 
site at El-Miihriika (“the hurning”) on the* southern h.ilf ol the 
ridge a short distance south-east of Esfiya. 

(’armel was evidently sacred both to Akihwc'h and liaal ami 
according to Scyl.'ix (Pcriphis. 42) it was sacred to Jupiter in 
the clays of Darius (Olh century b.c,). Tacitus (Hist, ii., 7S) 
speaks of its oniclc- be.-icle an altar and remarks on the abM-nce 
uf any divine image. 'I’he jihilosoiiher Pslhagoras went to “the 
s.urecl iilace of (’arnieP’ to meditate (lambliclius 1/7 /’\ 7 //. iii. 
5); \ c'spasian wlic-n nourishing secret designs before hi^ aggran- 
cli.sc'nu'ut was contirmed in his hopes b\’ consulting it-, oracle- 
(Suc'lonius. 5). An ideal rc-treat. the mount attiauted 

t’hristian anchorites from early times. As e;irlv as there is 
record of a “Mon.'isiery of Eli.sha the Prophet ” The Order of 
Carim-btc's was founcic-d in i 1 >0 ancl tlu' nioiia''!ei>■ then huill 
situated at the- north-west exlrc-niif>■ of the riclgc-, sullered many 
j (h.ingi's of fortune during the (.'rns.idc'S. .\ new nionastcis to 
' “Our Lady of .Mount I'anncl'' w.is (-leclecl in 17(17 am! u.'-c-d by 
Xapolc'on as ;i hospital for his soldier.s. On liis re.tiiemenl t 1790» 
il was buriu'd clown. The- present building was cTccled in iSj; 
j '1 he: graseyarcl, with its memorial to Napolc-on's soldleis who died 
iberc', was cic'sc'(.r;itc'cl by the 'I'lirks during the W'oild War but 
! a m-\v monument was set uj) by the (■'reruh na\'>' in H/io The 
I 'Purk-- po.sted guns there for the clefi-iue of H.iifa. d'lie\ were 
j taken in a ch.irgc: along the ridge b.v the Mssore ].am.ers ami 
' the bht-rwoocl Rangers (Sejit. aa, 191S) C'armel i.s included in 
(lie re-afloreslalion scheme of the- I’alestine Oos'ei nirienl. 

B iia e/Gi.'Ai'US. Is. Robimori, Bib. Rr\(tirihi\ ([Svj, cic ), W M. 
'I’liotn^'in. J hr Land and Ihr Jiemh { 1878, cic ) ; Sir (Y A Siiiilli, Hi a 
(irovraphy of the Jlcdv Land (i.Sc^.p etc.), and F.nrvr. Bddiia: \ 

, J:in.-.'-c'ti, l.a Frtr dr Safnir Flit: nn Mont Cannrf: Ririir Bihliijiir 
; 0'i-’4) -40 T- 

I CARMELITES, in England called White Ihiar.- (Iron, ihc' 

I white in.mile oxer a brown habit), one of the four me ndu .ant 
; orders, d'lic- ^toric's concetning ihc' origin ol ilii'- order '■c iiou-dx' 

; put foixxaid ami beliexecl in the.- i7tb and rah ceiilnrie-. arc 
I one-c»l the- c Lirio.-^ities ot hi'-tciry. It xxas asserieci (li.it I Ji.i.- c . lab- 
I lished a community of hennils on .Mount ('.;rmel, and tli.it tins 
coinnumiix c-xisted without break until llic- Chri,- a i.in c ia ami xva,- 
nolbing el.'-e than a Jc-xvish C'armelite order, to which lielongc'd the 
.Son.'- of the Projihets and the E.v'-enes Membeir ol it were jucssent 
at Si. I’eter’s fir^t sermon on IViiiec o.st ancl wen c onxcried. and 
i built a chapel on Mount Carmel in honour of the Hie; -ed \'irgin 
M.iry. who. as wc-ll as the aJ)o^tles. enrolled lieri^ell in tlu order 
In 1668 the Bcjllandist (q.r.) Danic-l PajH.'nbrcak (19.8-1714), 
in the March volumes of (he Acta .Sani torain, rc-it'cied ilic-e stories 
IS fables A controversy arose ami the (’arim li'1 had recourse 
to the Incjuisition. In Spain thej' succcccied in gt iiing ilu‘ otieiiding 
xolunies of tie- A( fa censured, but in Runic liiex' x-.ere less sue- 
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ccssful, and so hot did (ho controversy becomt* that in i6g8 a 
decree was issued imposing silence upon both parties, until a 
formal decision should be jjromulgated—which has not yet been 
done. 

d'he hi.dorical orii^n'n of (he Carmelites miFt be j)Iaced at the 
rnidflle of (he i2(h century, w^hen a crusader from Calabria, 
named fieri hold, and ten companions established (hemseb'es 
as herniils near the (a\(.* of Elias on Mount Carmel. About uio } 
llie hermits on Carmel r(a'ei\'eil from Alf>ert, Latin i)atriarch of I 
Jerus.alem, a rule iomprisini^^ si.xteen articles. Thi.s was the prim- j 
ilive ('arm(dile rule. 'I'he life prescTilaal was strictly eremitical: | 
the monks were to live in separate cell.s or huts, devoted to prayer ■ 
and work; they met (Jiiiy in (he oratory for (he iilurf'ical services, ! 
and were to Ii\'e a life of ^reat silence, seclusion, abstinence and i 
austerity. This rule rereive<l papal approbation in 1226. Soon, | 
Imwever, the loss('s of the Christian arms in Talestinc made i 
Carmel an unsale i)lafe of resident e for western hermits, and so, c. j 
12.|0, tht'V mi^^'rated first to (,'yprus and thenc(‘ to Sicily, France i 
and i-m^lanfl. In I'amdand I hr first establishment, was at Alnwick ! 
and (he second at Aylesford, where the first general (hapter of (he ! 
order was lieltl in 12.};, and the institute was adaiited to the con¬ 
ditions of the western lands to which it had been transjilanteci. 
and for this pur[)ose the orij'iual rule had to be in many ways 
altered; the aii.sl erit ies were luitiKated, and (be life was turned 
from eremitical into cciiobitical, but on the mendicant rather than 
the mon.tstic modid. The polity and (government were also orj^.in- 
ized on the same lines, and the (^•lrmelit^‘s were turned into mendi¬ 
cants and became one of the four (,'real orders of Mendicant 
I'riars, in I'iu(.dan(l distink'nisheil as the “White h'riars” from the 
white mantle worn c)\cr the’ dark brown fiabit. ddiis cbaiiKc^ was 
made and the new rule approvi'ci in I2i7, and under this form the 
('arrnelites siireml all o\'('r wc*stein FairoiH' and became exceecliniily 
popular, as ati order c losely aii:ilo(.;ou.s (o the Dominicans and I-'ran- 
(iscans. In the course of time, further relaxations of the rule* were 
iulroducc'd, and clurinij; the (Ireat Schism the Carmelites were 
divided betwe-cn the two jiajial oltediem es, rival ^cmerals hc'ini' 
elected,—a state of tliiii('s that caused still further relaxations. To 
cope with existiiK.' evils luii;cnius W. apiirovcal in ip;i of a rule* 
notably milder liian that of i2.|7, Init many houses clunfi; to the 
earlier rule; lliii.-^ arose amotiK tht' (’armc'liti-s the same division 
into “obsc'rvaiil.s” and “coiu'entiials” that wiou(,dil such mischief 
anion(,' the brain isi an.s. 

Of all moveinenls in (be Carmelite' order by far tlie most im¬ 
portant and f.ir-reac liinv: in its results has been the lelorm initiated 
by St. d'ere.sa. .After nearly thirty years passed in a Carmelite 
consent in Avila under (he miti(,Mtec! rule of i.pu. she founded in 
the same lity a. small coiis'cnl wlu'rcin a rule* stricic'r than that of 
1 :.(7 was to be observed. 'I'liis was in 1 5(12. In spile of opposition 
and clilluuUies ot all kinds, slie siucc'edi'il in establishin'r ;i num- 
bc'i', not only of nunneries, but. (with the c o-opeuat ion of St, John 
of (he- (boss, (/n.) also of friaries of the' strict observ;ince. The' 
interesliiig and cirainatic story of (he movi'inent should be souclil 
for in the' bio(;r,iplnes of (he two [irotafionists. ’.riic' idea of tlu- 
reform was to yo behind (fit' selllement of i.’.(7 and to re.'-tori' 
and ('inphasi/.c' tfu- austerity and the purely conieni])l;itive cli.ir- 
acler of |)riinili\c‘ Carnu'lite life. I'roni the fact that those of 
the reform wore saiuLils in place* of slioes and stcnkiiiys, they 
haw come to be called the Lbscalced, or bare footed, Carmelite's, 
in distinction to tiu' CaUed or olch'r branch of (he c)rdei". In 
I 5Sc:) the refornu'd monasteries were made' a sc'parate province 
under tlu* yeneral of the* order, and in (his jrrenince was 

imule by jiapal act an inclcpendc-nt order with its own (.unc'ral 
and government, so that there are now two distinct orders of 
Carmc'lites. d he Discali c'd Carmelites spread rapidly all over 
Calholh. Isurope, and then to Spanish America and the East, 
csiieci.dly India and Teisia, in which lands (hey have carried on ! 
to this day extensive missionary undertakings. Both observances 
suffered se\'erc'ly from the various revolutions, but they both 
still exist, the Discalced being by far tlic most numerous and 
Ihriviny. d'here arc in all some 2.000 (.'urmclitc friars, and the 
nuns are much more numerous. In England and Ireland (here are I 
houses, both of men and of women, belonging to each observance. 1 


BiBCioGRAiurY.—Max Heimbucher, Orden u. honf;regattoncn (12.Q7), 
i ii. §§ 02-yO; Wetzer u. Welle, Kin Innlexicon (ed. 2), art. “Carmeliten- 
I orcien”; Ilcrzog-JIauck, Rcalnicyklopadie (eel. ,D, art “Karmeliter”; 

' and the Catholic Encyclopaedia, art. “Carmelites.” I'he story of St, 

I Tere.sa’s reform v\ ill be found in lives of St. Teresa and in her writings, 
(.'.specially the Foundations. 

CARMEN SYLVA: see Elizabeth, Queen of Rumania. 
CARMINATIVES are drugs which aid (he expulsion of gas 
from the stcimach and intestines. They act chiefly by producing, 
a mild irritation and increased vascularity in the stomach, thus 
stimulating (he gastro-intcstinal movements or by diminishing 
spa.sm. Trobably .some effect is due to suggestion and to the.* 
pleasant sensation they cause in the stomach. Some of the com¬ 
monest are certain volatile oils or substances containing (hem. such 
as capsicum, ginger, oil of cloves, peppermint, chamomile, cara- 
w'ay, ani.seed and dill. The last two arc very frequently used for 
children. Other carminatives are chalk, lime water, sodium car¬ 
bonate and the vegetable bitters such as gentian, orange-peel, etc. 
\’alerian and asafetida are both occasionally used as carminativt'S, 
but the smell of both is unpleasant; camphor is used especially in 
neurotic pc'r.sons. d'incture of nux vomica being a bitter, has a 
carminative action, but it also af)()ears to stimulate the plain mus¬ 
cle in the* stomach wall; this t'nhances its action. 

CARMINE, a rich crimson-reel jiigment prepared from coch¬ 
ineal (7.1'.), (he dried bodies of the Coccus cacti insects indige¬ 
nous to Mexico and Central America. The iiowrlcred cochineal 
is digested with a dilute solution of carbonate of soda through 
which live steam is jiassed; after boiling for (wo hours (he solu¬ 
tion is tillered and the colouring matter prt'cipitatec! by the addi¬ 
tion of a re(|uisile amount of alum and cream of tartar. I’he 
‘‘crinison lake” thus formed is brought to the recjuirecl shade by 
the addition of fre.shly prepared hydrate of alumina and the lake 
is washc'd, filtcrc'd and dried at a low temperature. Scarlet 
shades are ohlained by the addition of genuine vermilion along 
with the hydrate of alumina, whilst the addition of lime produces 
lakes possessing a dc'cp inirple tone, d'he use' of carmine in 
water colours is giving way to the aniline dyes. 

Chc'rnically, carmine may be said to be an aluminum-calcium 
coiiipouiKl of carminic acid. As a lake it is used in water colours, 
in cosmeiius and in the preparation of line coacli-body colours, 
(hough in this it is being gradually su{M'rsc'd('d by (he more per¬ 
manent lake.s obtained from aniline dyestuffs. (.SVc I’aints, 
Cju.mistky of.) (R. S. M.; \V. E W.) 

CARMONA, ANTONIO OSCAR DE FRAGOSA 

( istx;- ). INirtuguesc* general and state.sman, was made prime 
minister and minister of war in June 1(126 by a military ]ironun- 
liamc'nto. He was virtually dictator of Portugal. Whalexc'r may 
b(' said of the irregularity of his accc'ssion to power, he undoubt- 
eiilv commanded geiu'ral rc'spi'ct. His administration did liol 
m.ike ellective the great changes expc'cted in the administration. 

()n Xov. 30 Carmona assumed by dec ree the ]H)sition of head of 
the* St.lie, pending the eU'clion of a constitutional jiresident. A 
military rexolt agaiu.^( the ciictalor broke out in Oporto on Feb. 

2, T0-’7, followed by a more .serious outbreak at Lisbon. Jioth W'c'u* 
siippri'sscl, C'.irmona recei\ 1171: assi.-^taine from the monarchical 
panie.;. On.Aug 26, lo.";, he recon^l rue ted liih cabinet. lle;-ought 
10 lauooliilate his jiower by breaking up tht* party sxsteni, but 
his attempt to organize a party of national union, on the lines of 
the Spanish Patriotic Cnion, nu't with only p;irli;d success. Xev- 
t'rtluli-^>. in April io.u;, he was eli'Ctecl president of the republic 
by a })lebis( ite. and n'( onstit uted his Ooc ernmeiit, including civil¬ 
ian elenic'nts. He dei lined a loan, to be arranged by the League 
ot Nations, for the reconstruction of Portuguese finance, deciding 
that the terms were too onerous. 

CARMONA, a city of south-west Spain, in the province of 
.Sex ille. 27 mi. X E'. of Seville* by rail. It is on a ridge overlooking 
the plain of Andalusia from the Sierra Morena, on (he north, to 
tlu* peak of San (Tislobal on the south. Pop. (1940) 21.037 
(mun., 24,876). The district round Carmona produces the lu'St 
txpi* of oli\cs (i^ordalcs) and the town trades in oil, wine, grain, 
fruit and cattle, and makes soap, rough cloth and potterx’. 

tkirmona (Roman Carmo) was the strongest city of Further 
Spain under Julius Caesar (100-44 u.c.,> and a large necropolis 
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unts, containing 1,099 stones In 11 lines, oriented 
irio (place of the dead) alignments. Here are 10 
ome more ttian 18 feet hrgh. 3. Mont-Saint-Michel 
125 metres long anrt 10 metres high, covers a 
a dolmen, 19 kists and a gallcricd dolmen. Bones, 
; beads and bronre bells were found m the chambers, 
lercd barrow, a circular mound constructed of 8oa- 
Plates. bent alh-e ronverie. Lnemariaouer. Thirteen 


of these stones bear shield-like devices resembling an octopus. G. Sculp¬ 
tured stones from Pierres Plates, stone alley. Lnemariaouer. The device 
suggests the local octopus, still exported by Breton fishermen. 7, Mound 
of Le Manio, during excavation. A kist with an axe sign on it and pottery 
of a type usually associated with bron/e implements was found at the foot 
of the menhir. B. Sculptures from buried foot of menhir, Lc Manio (from 
cast). This mound covers many funeral hearths 
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with rock-hewn graves; some with vestibules proxiileil with 
triclinia, an amphitheatre and a rock-hewn Icmplc have been 
excavated. The linds have been arranged in the local museum. 

Carmona was greatly strengthened by the Moors and the 
present Seville gate was built by them. The parish church, with 
its Moorish court, is a concerted mosciue. In 1.^47 Ferdinand 111 . 
of Castile took the towm and Peter the Cruel (1350-60) built the 
lofty citadel with its pakue, now' in ruins. 

CARNAC, a village of N.W. France, in the department of 
Morbihan and arrondissement of Lorient, 0 mi S.W. of Auray. 
Po|). (1936) 798. It has a church in the Renais.sance stvlc of 
Brittany, but owes its ceiel)rity to the stoiu* monunnaits in its vi¬ 
cinity. (3'cc SToxRMoN’rMn.vTS, I'rimitive ) The most remarkable 
consists of long avenues of menhirs or standing stones; but there 
are also dolmens and barrows, throughout the whole district. 
■About half a mile to the north-west of the village is the Menec 
system, which consists of elecen lines and extends a distance of 
3.376 ft. The terminal cirde is broken by the houses and gar¬ 
dens of a little hamlet. 'I'o the east-north-caist there is another 
system at Kermario (I’lace of the De.ad), which consists of Imi 
line.s about 4,000 ft. in length. .8|ill further in the .same dirt'clion 
is a third system at Kerlesc an (IMace of Burning), comi)ose<l of 
thirteen lines, about 1 m. iti length, terminated by tin irregular 
lirde. These tliree sc'slems si'em once to have formed a continu¬ 
ous series; the menhirs, many of which have been broken up for 
road-mending and other jiurposes, have diminished in number 
!)>' some thousands in modern times. 'I'he tilignment of Kermario 
lioints to the dolmen of Kercado t'Flaci' of St. Cado), where there 
is tdso a barrow, explored in 1803; tind to the south-east ol 
Mdiec stands the great tumulus of Mont St. Michel, which meas¬ 
ures 377 ft. in length, and has a height of 65 ft. The tumulus, 
whidi is crowiK'd with a chtipel, wtis exc.ivaled by Rime (ialles in 
1S62; and the contents of the sepulchral chambers, whiih indude 
si'veral jadeite and tibrolitc: axes and Callais beads, are preserved 
iti the mu:ieum at W'lnnes. About a mile east of the vill.age is a 
small piece of moorland called the Bossenno, from the hoernU'u 
or mounds with which it is covered; and here, in 1874, the ex¬ 
plorations of James Miin, a Scottish antiquary, lirought to light 
the remain.s of a Gallo-Roman town. The tr.ulition of Carnai is 
that there was once a convent of the Temjdars or Red Cro.ss 
Knights on the spot; but this, it seems, is not supported by his¬ 
tory. Similar (races were also discovered at Mane Bras, a height 
about 3 miles to the east. I'he rocks of which ihesi* various monu¬ 
ments are composed is the ordinary granite of the district, and 
most of them pre.scnt a strange aiqK'arance from their coating 
of white lichens. Carnac has an im]>ortant museum of antiiphties 
(Musec Miln ). 

See \\'. C. buki.s. Guide to the Prinripal Chanitn-red Bnrrou'S and 
other Prehistoric Monumcnis in *lie Islands of the Morbihan, etc. 
(Ripon, jS';:;) ; Rene Galles, Fouilles du Mont Saint Michel en Gnrnar 
(\dnnes, iS6a) ; A. Foiiquet, Dcs monuments critiques et des mines 
romaines dans le Morbihan (Vanne.s, ; Jame.s Miln, Art hacoloy,- 

ical Researches at Carnac in Brittany: Kermario (iHSt); and Fv- 
cavations at Carnac: The Bossenno and the Mont St. Miihel (1R77) ; 
Z. Le Rouzic, The Meyalilhic Monuments of Carnac and Locmar- 
iaquer {1908) ; Bulletin dr la Societc polymuthique du Morbihan. 

(X.) 

MEGALITHIC MONUMENTS 

Alignments of standing stones, isolated menhirs, di.ambered 
mounds, and “dolmens” denuded of their mounds, survive in the 
Carnac district in greater number and variety th.an anywhere else. 
{See figure for relationship to sea-coast and deep water inlets.) 

The Societc) Polymathique du Morbihan (Museum at Vanned) 
started excavating in the njth century. W. C Lukis of fluernsey 
(finds in the British museum) and Jame.s Aliln of .Scotland also 
studied them. Miln bequeathed his finds to Carnac. He had for a 
pupil a Carnac bo>-, Zacharie Le Rouzic, afterwards conservator 
of the Miln-Le Rouzic museum. Archaeology owes most of its 
knowledge of the monuments to his re-excavations and restora¬ 
tions, beginning in the last quarter of the ujlh century. (Selections 
of finds from Carnac are also exhibited in the museum of National 
Antiquities, St. Germain-cn-Laye.) The theoretical chronology of 
the monuments, deduced from an ideal typology starting with 
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ihe “stiuie age" slab-ki.st and evedving into (Limbered mounds 
of the Petit Mont (G. xxvi. 14) and lie Longue til. xxix. 
type, has been undermined no less b>' I.e Rouzic’s patient collec¬ 
tion aiul juxtaposition of his finds than by the re-e\:imination of 
the early excav.'itors’ original reports and the- subcstaiuent method¬ 
ical analysis of all the association cl,at a acail.ible, a t.isk that has 
occupied the writer for nine years. The ecideiice dernonslrales 
that the monuments were Iniilt by a mixed po|nilalion trading 
wdth the megalilhic centres of Grand-Pressigny c'I'oinaine ). tlie 
Iberian luninsula. and northwest Britain and Ireland, intlu- 



c-need cultuially liy the* Ac'gean and tlu‘ nopiads of norlhein Kii- 
ra'-ia. The native maritime ]H-ople were- slightly-bnilf ;iiid very 
long-headcal. Thc'V li\'ed largelx’ by fishing and shelldi.'-h colletl- 
ing, used roughly-fashioned flint, bone and horn imiilements, and 
microlilhic ll.ikes. and commonly Iniiied tlnar dcsnl crouched, in 
walled-up rock-shelters or graves'^ inadi* box-wise o)' .'-l.d)^ or dug 
out and lined with bouldc-rs; Imt them .d.so had donie lii .iniiii.ab 
aud gniin Their polterc’ and polishecl stone implemeiits in- 
(ludeii siylc-s (outenqioraiieous with the knowledge ol mci.il In 
tc-rmingled and intc-rbre-d with them was the- s(urdil>'-huili Itro.id- 
headed race everywhc-rc* assoc i,ilc‘(l with a met.al-using luhiire 
Mcanfiers of a taller race-, which is conspicuoii - for iis large 
hones, prominent nose and big teeth asso(i,i(ed with (crlaiii 
primitive anatomical features, also dwelt among them. .Mongsidc- 
of the c roiK hed inhumation rile of the* long-he.ided slemlrr r.a e, 
(har.ictc'fizing chamhered mound and sl.ib-kisl.s alike. ( \i i''d that 
of incineration aivl urn burial in assoi iation wiih '-iiiii! n objects; 
this rile again overlapjied that of extended inhuiii:il ion. In (he 
nn-galilhie tombs the jirincijial burial was benealli the floor o) the 
main chamber, but other bodic's were disposccl (ii llie chamber 
doors iir circumstances suggesting ;i voluntary holoc:iir 3 . llcjrses 
and cattle were slaughtered as part of the funeral lite; sometimes 
thc-y w'crc ceremonially buried, as horses at Mam' Ltid ( A. ii. 9) 
and oxen at Mont St. Michel (F. xix. 2). Certain cl.ita point to a 
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ritu.jl hurnint; ( on=;islcnt with roiistint; at a funeral fire followed 
l)y a feast and the larryiriR away by quests of surplus meat, 
koiieh })Oltery wa.s ritually made ami flints knapped on the spot, 
ami votive objects, including wheel-turned vessels and cxtiuisitc 
jade nxeheads, were deposited in the chambers, 'fhe constructors 
of these monuments enjoyed a basu civilisation that had spread 
all over inhabited Eurojie in an atti; when the natives were still 
in the transition statre from a hunlint; and fishing existence 
(when they were ignorant of rnetal) to the sedentary culture- 
complex of which pottery, agriculture and stock-raising (with 
its wood-working and tillage implements), spinning, w'eaving and, 
probably, felting, metallurgy, trade, and organized religion formed 
pari. Supi'rjiosed on tlii.T was a .so[)histicated imported culture, 
more partiiularlv comeniraled around natural harbours and 
river inlets, and limited to the dominant and wealthy, who jios- 
se.^-.sed gold, jadeite and callai.s ornaments, had a knowledge of 
the jirocesses of metallurgy (im luding iron smelling and crusting), 
and technicadly advamca) potting (including glazes, casting in 
moulds ami liric k-and-te.sscTae-making), u.sed hollow-cast bronze 
and lead axes as a weight-curreiuy, .and imitated at their own 
potteries the wares of (freeii' and Italy. The wide gaj) fietween 
the two cultural e.xtremes, hitherl(.» regarded as chronological, is 
revaaaled as economic; and social. 

'I'he long, low, extensive" mound.-, covering numerous fum*ral 
hiarlh.s and multiple kists enclosed )>\' a rougli kerb, whih" ove'r- 
lapping, appear somewhat to tuitedale the higher c haniberc-d 
iiioiimis with entrance ccirridors and the technically degencTale 
iiilns iouvrrtfs. Thev delinilelv antedate the alignment 

Ki^t burial is conlempotaneous with every local t,vi>e of 
meg.dithic mnnumc'nt, persi.sting, modified to contain ("xtended 
bodies, into I lie bih ((‘iiliiry a.o. Zac baric Lc Rouzic conserva¬ 
tively dates the long, low monmls from .1500 to 2000, and the 
(hambcrei! and corridorc'd nioiincls and u/br.v coirrcrlrs, togethcT 
with alignments ,ind cvonilechs. Irom .’ooo to 1200 n.c. The 
writer’s rese.ira hes, contirmed by the- c'xcavations, carric-d out lor 
Sir Robert Mond, of tlie jirevioiisly unexcavated alhr (onrrrh’ 
of 'Tressc", North Bril (any ( 1st cent. A.ix). ami, in (lui-riiM'v—a 
colony of aiuic'iU Armorica—of tfie classic Dt-luis chambered 
mound (roughly contemporary), indicate that the Carnac mega- 
lithic monuments were erec ted at. some date between 300 me. and 

200 A,I), 

Beaker pottery in Britain, attributed to a hvpothc'tical “Bronze 
age,” is technically inferior (o the liighly cliaraclerised Arniori- 
c'iin caliciform beaker of Spanish facies, associated with “dol¬ 
mens ” .\nalysis of the 4<) rcc ofdc'd insCinces in which siu li beak¬ 
ers liavc" been found in megalithic monuments included in (he 
Corpus of South Morbihan monuments in preparation by the 
writer (basc-.l on Le Kem/ic’s MS. inventory for the region) 
brings out the v.iriation in the- ccmlcmporary arc bitec 1 ural modc-ls 
.iml illustrates (his telescoping of hypothetical “ages." 1 ive were 
(///<v.v ((i/Ci'crb'.v, in 2 c ases bent and in 1 having a porthole. Six of 
the" chamlcc'is were cc»rbellecl, in 3 cases being t-iu losed in tlu- same 
mctuncl with a “cl()lnu"n”-style chamber built of massive stmie uj)- 
lights with cciverstom-s. (Dry masonry is always assoDaied with 
megalith.-, in unruined clianibers; multi-cli.iml)ered mounds are 
(cimmon ) In one case one wall was natural rock out.roj*. Tlie 
ground plan.s of these .p> monuments include aliuo.-.! .all known 
f*'aj!c)[)( an ivpes In them charac terles.s tlint chips and cjuari/.ite 
hammer-stones are gc'ueial. associated (,a) with unusi‘d ]»olished 
local tilirolite, clicjrite, jadeite and c hloromelanite axes, some bc‘- 
ing obvious copies of metal models; (Jti with umisc-d sciaiuTS, 
blades and barbed and tang<"d and also h'at-shaped arrovvIuMcIs in 
tlrand-Bressigny or other imported tlint; (c f with evenly Imred 
cylindrical callafs beads, and rougher bc-ads in serpentine and 
talc; (^d) with rock-crystals, and (e) with hammered gold orna- 
ment.s decorated with repousse dots. With the recorded beakers 
were associated, in 7 cases, black handmade (laiili-.h po'ieiy 
(associated with gold twice, with a copper dagge-r once, with 
wheel-turned ware thrice); in ca.ses handmade “black-lc".tiled,” 
and in ^ c a.ses, wheel-turned “bhick-leaded” wore (ihe-cc assoDated, 
respectively, with gold and iron in i instance, with a luonze 
tinkle-bell in 1; with gold in i, and in another with a corrugated 


cylindrical bead, apparently of metal with an enamel copper* 
based glaze on the exterior surface only, a yellow glas.s bead, and 
a scrap of bronze); in 8 cases with wheel-turned Claulish pottery 
of Roman Occupation dale (associated with iron and a bronze awl 
in I case, Gaulish coins, gla.ss and pipe-day Gauli.sh statuettes in 
another, and with similar statuettes in 2 further cases, and in yet 
another with bronze and lead and Gaulish brick-tiles). In 6 
instances the beakers were associated with pottery of “Iron age” 
lacie.s (in ^ instance associatc-cl with bronze riveted swords and 
beaten gold collars), and in 2 with the peculiar pedestal offering 
stands of highly-fired waarc manufactured at the Kr-Lannic site 
((.b xxvi. 15), these stands themselves associated in i case with 
the before-mentioned statuettes and glass. 

In 2 cases the beakers were associated with potter's clay, in 4 
further cases with gold ornaments (in 1 instance associated with a 
fragment of tortoi.se-shell and in another with a schist waist- 
guard), and in i cti.se. W'ith a (iallo-Roman glass phial. Thus in 
2() instances out of the 49 there were other objects dating the 
monument to Gauli.sh times. 

This analysis is limited to beaker associations and takes no ac¬ 
count of the numerous instances in w'hich datable (Gaulish objects 
were found associated with other types of handmadi; potterv, 
Hints and votive .stone axes. Le Rouzic's exctivalions have demon¬ 
strated that the horse-sluie cromlechs enclosed human habita¬ 
tions, and that, at the Kr-Lannic cromlechs, were jiroducc'd hard- 
stone. votive axes and cylindrical offering-stands like those found 
ill situ in the Mougue Bit* chamber in Jer.sey, and in fragments in 
some Carnae monuments. I’olkloit' associates thes(" t>nc Insures 
with assemblies and dancing. The alignments, by no means 
straight, usually lead uj) to su( h eru.losures (some of them vast 
in area), the taller stones, up to 5 metres high, nearest the en¬ 
closure. The Kericsean groui) (13 lines and SSo m. long) still 
coni lins 5}0 stones, the Kermario group ejS:, and tht" Menec 
(.’loiiii 1,090 (not to mention others). T’ossibly thev' were social 
memoritils set up along the route from a seilleinent to a boat 
landing. 

I'.xt avatioiis have" revealed several hahilalion sites in which 
Ciaulish and “Iron age” pottery is a-.soc'iaIc"d with objects found 
in tl’.c" megalithic tombs. Hilltop and promontorv refuge- 
“camp.s.” adjacent to channels, yield similar objec ts. 

'I'hc" seemingly anomalous (.'arnac data arc" all susceptible" of 
a logiial exjtlanation if vve- assume* that the \’en("ti of Armorica, 
who-e, great sailing ships, iron anchors and chains, and far-tlung 
trade so impressed (.'aesar, were* an ofi-.-.hoot from their name¬ 
sakes siu-d on the Adriatic wliere sc-a-routes from the- Ac-gean 
met continental Iraele* reiulc's frenn the Blaek Sea. Tlie signs sculp 
lured on the- nu-galiths of the- tombs sugge-sl bv tlu'ir svmbolism 
a e'ult de-rived from an Oriental eosmic the*()so[»hv’ spre-ad far and 
wide eluring the periexl ()Oo n c". to .(oo A.n.. in which Hermes and 
lii.-. e-ndilein—to wlui.-.e.- frc"c|uency in Gaul Caesar callt'd attention 
—l>i.i\< il a prc>i)agativc' part 

In Kuiuan linu-s the* megalilhie clianibers were* doubtless still 
e-nveloped in their niecunds VN'bieh would e.xe ite- little comment 
ame»ug a people familiar willi funeral tumuli at home-. Their vio- 
1 .It ion was jireibably begun b>' the- \e)rtlu‘rn pirates who dc‘vasl at eel 
.Nruioiii.i and they ;tp[)e.ir to leave proved a liurativci source ol 
' inddei) i.-old” to file- c-ntc-rjirising, ]>irale‘s or otliers all down the- 
eeiituMe-.s from that time to thi^. 

liiiasM.K\Mf\ Sea- \\’. C. Lukis, article f)n the Kong Harrow at 
Kei li--i .an in oj tlir lUitish Art htit'nl A.\\o( iiiti(>n, \'oI 

'ai\ , [). }0 (i,sf..s>; Z. ].i' Koii/ir, l ijnnic: h'i'Uillf'\ f,ulr,s ilnns In 
ri\it‘n (Ciinip(n;nt ', iotn>-~ is, a serie's of reports ohtainalele from the 
C.Mieo imise um. M and St. J. Pc-ejuart and Z. Le Rouzic, Corpus 
i!>‘\ Sii;»/es Crovtw ilr:s Afotiutnruls Mf'’^alithique'< dr Morbihan (ic;27i ; 
Z. !.e Rou/ie, “Carnar; Bijoux en or dicouverts dans le.-^ clolmens 
du Morbihan,” La Revue dr\ Mu.scrs, fouilles el decouverts arche- 
'ut'iqats. No. 30 (1930); -‘Morplioloeic ct chronologic dcs sepultures 
ttiehi'.toi iepu-.N clc- Morbihan,” I'Aulhropolo^ir, T. xliii., p. (iQ3.0 

and •‘Lc* Moliiliei des sepultures iirehistoririuc-s do Morbihan.” itiicl. 
■p. .xliv.. j). 4S3. (1934), C. C. Collum. 'I'he Ri-L.\( avution of the 
I>'hu'. Chambered Mound, together ■u/Z/i Studle: of the Pottery, and 
i.o( Investigation of the Cult Responsible for Megalithic BuriaP and 
Svmhflls found in these Tombs (1935), and The 'J'resse Iron-Age 
Megalilhie Monument, Its Quadruple Sndpt ured Breasts and their 
Relation to the Mother-Goddess Cosmic Cult (1935), (T. C. C. C.) 
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CARNARVON, EARLDOM OF. rhc earldom of Car- I 
narvon was created in 162S for Robert Dormer, Baron Dormer of 
Wyng (c. 1610-1643), who was killed at the first battle of New¬ 
bury while fiKhtinji for Charles 1, and it became extinct on the death 
of his son Charles, the 2nd earl, in i70(j. kroni 1714 to 17K0 it was 
held by the family of Brydges, dukes of Chando.s and marquesses of 
Carnarvon, and in 179.^ Henry Herbert, Baron 1‘orchcster (1741- 
1811), was created earl of Carnarvon. 

lli.s preat-crandson, Hlnky Howard Molvnkix Horkrt, 4th earl 
of Carnarvon (1831-1890), was born on June 24, iX^r. He was edu¬ 
cated at Eton and Cbrisl Chureh, Oxford, and succeeded to the title 
in 1849, on the death of his father, Henry John George, the 3rd earl 
(1800-18.19). In 1838 he was undersecretary for the colonies, and in 
)8()() secretary of slate, and he introrkaed in 1867 the bill for the 
federation of the British North .Ameruan provinces; but before the 
measure became law he had resigned, owing to his distaste lor Dis¬ 
raeli’s reform bill. Resuming oftue in 1874, he endeavoured to conler 
a similar boon on South Africa, hut the times were not ripe. In 1S78 
he again resigned, out of ojiposition to Lord Beaconslield’s policy on 
the eastern ijue.stion; but on his party's return to power in 1885 he 
hicame lord-lieutenant of Ireland. He re.signed on a question of per¬ 
sonal veracity raised h> Parnell, fie never returned to olTue, and died 
on June 29, i8()0. He was high stew'urd of the Univc'r.sify of (i.vlord, 
and president of the Society of Antiiiuaries. The qih carl was suc¬ 
ceeded by his son, George Edward Sfanhopc Molyneux (i8ot> 1923;, 
,vcc the lollowing article. 

CARNARVON, GEORGE EDWARD STANHOPE 
MOLYNEUX HERBERT, sm eari. of (1866-1923), Eng¬ 
lish Egyptologist, was born at lliglulere, Berkshire, June 26, iS()6, 
and educated at Eton and Trinity college, (kimbridge. He beg:in ex- 
cavatlon.s near Thebes with lioward Carter in looh .and diaoveud 
tombs of the XII and XXlil IX’yfUian dxnasties in the Valley of the 
Kings. A further toncis.sion haxing lieen obtained in 1914, opt ialivuis 
in .another part of the valley wire conducted alter Woihi War i, re¬ 
sulting in the di.scovery h\' Mr. Caiiia- in Nov. 1922 ol the aiilecliani- 
her of the tomb of Tufenkli.arnon (q.v.) ol the XVITI dynasty. On 
I'eh. 16, 1923, the sepuhhial chamber was opened, the actual .sar¬ 
cophagus being discovered on Jan. 3, ip;:.!. Meanwhile l.ord Carnar¬ 
von had died in Egvid on Aiuil 5, 19 :3, from the lesults ol a mosquito 
bite and pneumonia. See TJir Tomb of 'J iit-dnkJi-Amcn by lioward 
Carter and A. C. Mate (1923). 

CARNARVON, CARNARVONSHIRE, WALES: xre 

('.AFRXARVON ; CaERN ARV( )N STIIRE. 

CARNATIC, a name given by European.s to a region of 
southern India, between Ihe Eastern Cihats and the Coromandel 
coast, in the presidency of Madras. Properly the name applie.s 
ordy to the country of the Kannresc extending between the Eastern 
and Wh'storn Ghal.s, over an irregular area narrowing northwards, from 
Palghal in the south to Bidar in the north, and including My.sore. 
Admini.stratively the name Carnatic (or rather Karnatak) is now ap¬ 
plied only to the Boniha\' portion ol the original Kaiiiata, vi/., llie 
districts of Belgaitin, Dharwar and Bijapur. and the native states of 
the southern Mahratta agency, Jath and Kolhapur.. 

History. —The Carnatic was of great inijuirlance histoiic.illy. It 
extended along the eastern coast of India ahoiil 600 mi. in length, and 
50--T00 mi. in breadth. It was bounded on Ihe north by the Guntur 
circar, and thence it stretched southward lo C.ipe Comorin. The region 
south of the river Coleroon, which jiasscs the town of Tiichinopolc, 
wxTs called the soutluin (^aniatic. 'I’he central Carn.dic extended from 
the Coleroon river to the river Pennar. The northern Carnatir ex¬ 
tended from the river Pennar to the northern limit of tlie country. 
The Carnatic, as defined, comprehended within its limits the maritime 
provinces of Nellore, Chingleput, .South Armt. Tanjore, Madura and 
Tinncvclly, besides the inland districts of North Arcot and Trichino- 
poly. 

At the earliest period of which any records exist the Carnatic was 
divided between the Pandya and Chnia kingdoms, whii h with Ih.al of 
Chcra or Kerala (q.v.) burned the tliree Tamil kingdoms of southern 
India. The I’anciva kingdom juaclically loiniided in extent with llu* 
districts of Madura and Tinnevcll_\-; that of tin- Cholas extended along 
Ihe Coromandel coast from Nclloic to Pudukoltai, being bounded on 
(he north by the Pennar river and on the south by the southern 
N’ellaru. The governmeni of the lourilry was shared for centuries with 
these dynasties by numcrou.s independent or semi-independent chiefs, 
evidence of whose perennial internecine conflicts is jucserved in the 
multitudes of forts and fortre.sses the de.serleci ruins of which crown 
almost all the elevated points. In spite, however, of this jiavdon of the 
military classes for war the Tamil civilization developed in the country 
was of a high t\ pc. This was largely due to the wealth of the country, 
famou.s in the earliest times as now^ for its pearl fisheries. Of this 
fishery Korkai (the Greek Kolchoi), now a village on the Tambraparni 
river in Tinnevelly, but once the Pan<l>'a capital, was Ihe centre long i 
before the Christian era. In PlinvV rlaxg owing to the ailing up of 
the harbour, its glory had alrc.adv decayed and the Pamlv.-i rapital 
had been removed to Madiir.i (Hi^f Wit. \-i. cap. xxiii, '’6'. famc.U'. 
I.iler a.« a centre of Tamil literature. The Chola kineflo.m, whii ii lour 


centuries before Chri.st had been recognized as indqx'ndent by the 
great Maurya king Asoka, had for its chief port Kaviripaddinam at 
the mouth of the Cauvery, every vestige of which is now buried in 
sand, p'or the first two centuries after Christ a large sea-borne trade 
was carried on between the Roman empire and the Tamil kingdoms; 
but after Caracalla’s massacre at .\le.\andria in a.I). 215 this ceased, 
and with it all intcreourse with Euroix- lor centuries. Henceforward, 
until the gth century, the history of the country K illuslraled only by 
occasional and broken lights. The atli century .saw the rise ol the 
Pallava power, which for .some 400 >eais encroached on, without ex¬ 
tinguishing, the Tamil kingdoms. When in a.d. 940 the Chinese travelki 
Hsiian Tsang visited Kanchi (Conjevaram), the capital ol (lie Palhu a 
king, he learned that the kingdom ol Cliola (Chu-li-ya) emhr.tied hut 
a .small territory, wild, and inhabited h>’ a siantx and fieice popula¬ 
tion; in the Pandya kingdom (.M.ilakut.i), whiili was under Pallava 
su/erainty, Jiieralurc w.is de.id, Ikiddhisni ail Iml exlinet, while Hindu 
ism and the naked Jain .saints divided the religions allegiance of the 
people. I'hc* pow'cr of the Pallava kings was shaken h\ the victor) ol 
\ ikram.'iditxa CdiaUiky.'i in A.n. 740, and slialleied h> Adil)a Chola at 
the (lose of file 9th century. I'lniu (his time oiiwaid the ins( 1 ipiional 
records are ahund.int. 'I’lie Chola kingdom, whuh in the ijth lentui) 
had been weak, now revived, its power culminating in the x ictoiies ot 
Rajaiaja the Gri-.il, \v 1 h> defeated (he Chalul.N.is altei .1 tour ce.ir.s' 
w.'ir, and, about A.D. 904, lorcid the Panel)a kings to heiome his trilni- 
t.iiies. A magiiifuent temple at d'aiijore. once his lapilal, pre-eives the 
reioids ol Ills vn lories engraved upon its w.ill.',. His c.ireer ol coniiue.l 
wa.s continued by liis son Rajendra Clioladeva 1 , sell shied Gaiigai 
konda owing to his victorious adv.uiee lo the Ganges, who succeeded 
to the throne' in A.D. 1018. The ruins of the new eaiiilal which he 
Itiiiit, called Gangaikonda ('liol.'qiuram, .still stam! in a desul.ile legioii 
ol the 'rrichhiopoly district, lli.s .su<:ce.ssor.s conlinued (hi eleiii.d wars 
w'ith the Cli.'ilukyas and other dyn.isties, and the Chola jiower eon- 
tamed in the a'-eendant until tlie deatli of Kiilottunga (.'hol.i III in 
1278, when ;i (ii.'qiuled succession caused its dowiUal! :ind g.ive tin 
P.indyas (he ojiiiortunity of gaining for a few xcais llu upiiei liand 
in the south. In 1310, however, llio Mohammedan invasion uiidei 
Malik Kafur overwlu'lmed tlie Hindu states of southern India in .1 
common ruin. But though crushed, they wen' nol exlinguished; a 
j)eriod of anarchy followed, the .struggle between the C'tiola king.'- .aid 
the Muslim;, issuing in llu* est.ihlishnu'nt at Kanchi o) a u.-inpnig 
Hindu ilxna.sly which ruled till the end of the 14th eentiii), while in 
i3()3 a hiMiuh of the Pandyas suiieeded in ie-esl.il)lishing, itself in p.at 
of Ihe kingdom of Madura, where it .sinvived till 1O23. At tlie be- 
giiaiing of the i.stli century the whole countr)' fi.id loiiie undi c the 
rule of ihe kings of \’ijayanagar; hut in the aiiaiili)' that followed 
tlie oveithrow of Ihc Vija\anagar empire bs’ llie Muslims in the inlh 
cmlur)', tlie Hindu vieeroc s (naya/'/n/s) esiahlished in Madura, 'I'an- 
joie and Kandii made themselves independent, onl\’ in Iheii turn to 
hceome tributary to the kings of Go'eonda, and Ifijaiun . who di\ ided 
the Carnatic beivvc'en them. Tcjwards the close of the 17th cenliirv the 
count 1)' was redin cd by tlie aimus of ;\mang/eh, who in itau aii- 
poinled Zultikar Ali naw'ah of the (.aiinatie, with his seat at Arcm. 
'Die collaiise of the Delhi povi’er after llie dealh of Aurang/ch pio- 
dau'd fmther changes. The naw.'ih Saadetallali of .\r( ol (1710-32) 
e: tahlislu'd liis independence'; his .siirre.ssor Do.st Ali (1732-40) con¬ 
quered and annexed Madura in 173!), and his suceessors were lon- 
fimiecl in their iio.^ifiim as n.iwahs of the Carnatic Ii) the ni/ani ot 
Ilvderaliad alter that potentate had estahli.died his power in southern 
India. 

After the death of the nawab MuhaniiTied Anw :ir-ud-din (17.1; 
49), the succession was disputed between Mohatiimed Ali and llusein 
Dost. In this quarie! the hrench and Englefi, then loinpeting foi 
inlluencc in liie Carnatic, look opposite side;-,. 'I'lie victmx ol tin- 
I’.rifi'li established Mohammed Ali in jiower over pari of Ihe Carnatii 
till Ids death in T793. Meanwhile, hoA\ever, the comili) had hicn 
expo'-ed to other troubles. In 3741 Madura, which the ii.iwali Do-i 
Ali (1732-40) had added to lii.s dominions in 17,16 was ioniiuered i>) 
the Mahrattas; and in 1743 ll\der .'\ii of Mc.orc ovi 11.01 and lav 
agi'd the ceiitial Carnatic. The latter was lecoiujui ied h> the Hnli-li 
to whom Madura hud fallen in 1738; and, limilb, in i.Soi all flu 
posse sions of the nawab c»f tiu; Carnatic were liansfeired to tlicm [)) 
a treaty which stipulated that a large .'iniuial rexeniie should he re 
.served to the nawab, and lliat the British should uridert.iki to suppori 
a suffuienl civil and military force for the inoteilion ol ihe (ounti\ 
and the colleelinn of the nxenuc. On the death of the nawah in 18s- 
it W’as delermined to put an end to the nomiii.il sovereigntv, a liher.d 
csl.ahlisliment being proxided for the famil)’. 

The .‘southern Carnatic, when it came into tlie po^.esaon ot Ihe 
British was occupied, wath cloubtfiil light, by iiiilitai)’ (fuetlaiu;- called 
poligat.s. They were unquestiona)>Iy a disoiderlv rau ; ami the coun 
try, bv llieir incessant feuds and plunderings, was the si en< of eon 
tinned slrifi* and violence. I'nder British rule they wa re .subdued ami 
their military c.stablishments destroyed. 

Sre I.vdia: History. For the various applirafion,': of Die name 
i Carnatic ser the Impcrinl GazcUvrr of India (190.8), i v ; lor the e.arly 
hi-Sfory of Ihe eountiy sn A. .Smith, Juirlx Ilr.tnrv (A India revised 
bv S. M Edu'.irdes (loz.j); Rolxrl Sewell. .1 Fnn'Otitn Krn pii r 
( Vijayanaear) (looo); 7'hc Catnbridy^r IJistary of India, cd. Prof. 
E. J. Papson (19.'.’ ft 
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CARNATION (Dmnlluis 

cnryophyllus, family Caryophyl- 
laccacK a ^rarrlcn llowi-r, a native 
(jf sout IuTn Europe, bul ou a- 
sionalK' found in an apparent 1\- 
v.ild ^tate in I'aijrlaiid. U i^ iieid 
in hit'll e-tiniafion lor the Ptouty 
and the deliidittul fraararue oi it . 
lilosMims. 'fhe varietif,. an; nu- 
iiii foLis, and an- raiaad undet tioce 
yroiips, called hi/-irie;, llakea and 
|)i(o(ees. 7'tie title (at riation.s, a- 
tliv|iru'iii;die(l from [licotees, are 
those v\'hi< 1) )ia\'e the tolouis ar- 
raii^etl m lunyitiiflmal .stripes or 
Pars (d s’anaPle wullh on each 
petal, (lie rnoiind ttilour Peiii)^ 
wliite. 'I'he Pj/atie.s are tliose in 
u hn h -aripes ol (wo fiistimt (ol- 
onts (Mciir on the white yroiind, 
and It Is on the pin it v ot the wlide 
ytoiind and the deanu-ss and even¬ 
ness of the slrijiitn' lliat the tethni- 
lal met it of eat h variety li sts. 'I lie 
Hakes ha\e stripe,'. «d onl\’ one 


olour on ilie uliite voamnd. 'I’lie Carnation, a highly pcrfumed 



sells, those shovMiiyMine i oloui onlv, ruowLR grown extensively \k 

as vs'hite, yellow, criite.on, juirple, united states 

(t(., lUt loninionlv '• Tho flower has various forms and col- 

Ihe pit oteeha.s the petal,s late.l 11- u.pporlinn orasslike 

slisad ol stuped with a drstintl lol- |e„vco 

onr d'he v\ inter llovveriny. oi pt i - “ 

jietiial late is reni.aiLaPle lor tlie channiny delicacy and colouiiri" of 
the lilo-soins and toi the leneth ol the llovi'er .stall.s. Maiyuerite car¬ 
nations are reniarkalile foi tlieii Peautitnll_\' Irineed Plossoms. They 
are little knovMi in Ami lira, where the siunnu j - aie loo hot Pir them, 
jaik.s are .seerllinK t.onaliorrs with .sinyle tlowers of no frieai value, 
t'ai nations are sonielinies prow ii outdoor- in mild i liinates, Imt their 
child use in .Ameiiia is as i iil llowci.s, loicetl in the E’reenhouse for 
winter liloomiii^ lor ihi,, pu^po^e tliev aie propajjated P> nittmirs 
made Irom i^reenlionsi tilants in NovemPev IteeemPer, whith are 
rrown duriny the wilder and idanled nuldom-., wheie ii Plooms apiwar 
(hiw must lie pinehed td'f Ihdoie Irost appear.^ they are replanted in 
Ihe lool (.'reeiihouse and later loited inlo Ploom In pidicioiis nian.up'- 
menl of leniperahiie and the amount of shade on the Kkisdiouse tool. 

CARNEADES 0 ’i.|-i-g 11,C.), Creek iiliihisojilier, founder 
of Ihe 'I'liird or New Ariidemy, was born at (’vrenm Liillt' i.s 
knowti of his life. He learned dialeih’es under l.bodenes Ihe 
Sloii, aiul under lleee-imis, leader of the ai afiein\. The chief objects 
fd his >liid\ , however, v. eie (he wanks ol Chi \ sipinrs, oppo.-,ilion to 
who.se vii'W.s is the mainspiiiie id Ids pliiloso|)ln. In toeelln r 

with I tioyenes llu Sloii ,md Criloluis the I'ci ipatetic, he \^a^ .sent on 
an emhasvy t<, Rome to judilc' leit.iin depredations lommitted hy the 
.\tlienians in the (euitoiv ol Oiopus. ()n this oceasion lie delivenal 
(Wo spei’i lies oil suiu'-si\r lias s, one in Puour ol jiistiie, the other 
ayainst it, llis powerful leasomm.', eMiled amour the Roman couth an 
eidluisiasm loi philooiphii ,d spei ulaliinis, and (he elder Cato insisted 
on ('ainea(li’> ,ilid lus i onipaiiions In inr, di'-ims-ed fioin the eitv. 

Carneade-., pi.itlitallv a sth-icnluiv So|)hisi. is the miwi impoilanl 
of file am ieid su-pliis. Nee.ati\ ely, his philesophv is a polemic .'lyaiu'-t 
tlie Sloii lheor\ of know li dye in all it- aspeits. All our sens.itions are 
relative, and .miu.iint u-, not with Ihiriy- as thiw' are. Put onh with 
(he impre-e-ion'. that ihinys piaulme uiion tis; it iv imims-ilile to dis- 
linyuisti hetween l.d-e and true imprc'--ion -; (heulore (he Stoic 
iltavTaiylaha rn\T]irri\i) (.S-e Suuis) niu-I lie yiven Up, Tliere no 
ciiteiion ol tiidh. In aii'-wer to the Stoii dortiine of rle-iyn in nature, 
lie t'oints to the esisteiue of e\ il ; and asyiiird the theory ol a di\ine 
proc ideiKi' he aiuii ;. that the w oi Id eannot Pe sliow II to Pe a.TOthinr. 
Put (he in'oduet (d naim.d fori es While ay.iiii'-t Stoic (heolorc he 
points out that indi\'iduali( c i- not cnnson.mt with inlinitc', wilh .'\ii>- 
totle he .iryues th,i( \ irlue. ,is relatiw, lannot he ascriPed to (iod ; and 
luither (hat ruillur intelli'.’.eni e, i oi iiore.dit v nor im oi porealii v. nor 
111 tail .iintliiny < iri he ree.inled .as attriluiles of Cod; tluis antici- 
p.diny niueh in model n thou'.dit. 

'Ihe iRisitive side ol his teaihiiiiT rc^enible- in rdl es-eiitials that of 
Areesilaus {<}.■ ). KnowKdye Peiny impossilile, a wi.se man should 
prat till’ iro\v (su-peiision ot Judyinenl). Tie will not even be sure 
llud hr c.in he sure of nolhim; Ide.e- or notions are never true, hut 
onh proPahle; ne\ ertheless, theie are deyrees of prolrability, and hence 
deyrees id belief, leailiny to action, aciurdiny as the impression is merelv j 
piohahle in itself; pt ohalde and uncontradicted; or prohalile, unconlra- | 
dieted and conlirmed h\' iiiT'esliyation. Carnead'-.s left no written works; 
his opinions seem to have Peen svstemati/erl l>v ('lilomai hus. i 

.SVf \ Cl ffers. /tc in rsif'i, Surcfssnrihii'^ (iH.pt;); Coiiraiid. Pr 
('a>)inidi\ ft Phujti\ (io,|S). lliorh.ird. f.tn Srrptiqu*'s er/v 

(iS,S7f; C, M.iitha, "Le I’hilosophe ('arneide a Rome." in Hr\ tu 
il< ifriix n;nn<!--n \',i\ (I'^'T'^C and thv liist.oie o' philosop)i\ . p 


A1C.S.S10, i time ad e (Monrlovi, iSpo), al.so Academy, Greek. 

CARNEGIE, ANDREW (1X35-1919), American manu¬ 
facturer, was born in Dunfermline. Scotland, on Nov. 25, 1835. 
In 1848 his father emigrated to America, settling in Allegheny 
City, I’ennsvlvania. He worked as a boPPin Poy in a cotton factory, 
ami then as a (eleyrajih cleik and o|)era(ui'. 'l\ A. Scott of the Pennsyl¬ 
vania Railroad employed him as secretary, and in 1859 made him 
superintendent ol tiie western rlivi.sion of the line. When the Civil 
War opened he accompanied Scott, tlien assistant secretary of wair, to 
the iront. He introduced sleepiny cars for railways, and purchased 
(iKh4) Storey harm on Oil creek, vilu-re much oil was brought in, 
Fore.seeing the e.xtent lo v\ hich the demand for iron and .steel would 
grow, he started the Keystone Rridge works, Iniilt the Edgar Thomson 
steel rail mill, hought out tlie TIoniestead stc-el work.s, and liy iSSH had 
under hi.s control an exien-ive jilant served h\ (riPutar\ coal and iron 
tields, a r.iilway 4^5 mi. long, and a line ol lake steamships. In sjiite of 
(he dej)re.s.sion c>f iHpj, marked by the bloods Homestead strike, Ihe va- 
riousCarnegiecompanies,aided by favouralile tariff legislation, prospererl 
to such an extent that in 1901 thes' were incorporated in the linited 
States Steel coriior.ition. Mr. Carnegie himself retired from business. 

His x'iews on .social subjects and (lie responsibilities wdiich great 
wealth involved were already known in a bonk entitled Triunip/umf 
I)t n}()( ni(y, jiiiPli.shed in 18K6. and in his (io^pd of Weallh (1900). 
He rh-voterl liim.self to tlie woik of jiroviding cajiital for social and 
educational adxanienient. Among tliese thi' {irovision of pulilic libraries 
m the Uniled States atul Creat Mritain (and similarly in other Icnglish- 
speaking countries) was especially jirominent, his method being to 
build and eiiuip, but on condition that the local aiilhontx' (irovided 
.site and maintenance, in J901 he lounded the Carnegie Institute of 
'recimology at Pittsburgh, and in 19OJ the C.'arnegie inslilution al 
Washington. In .ScotI. tucI he estalilished a trust tor assisting education 
al the Scottish univeisides, a benefaction which re.sulted in his being 
elei ted lord rector ol St. Amirews unixa rsiiy. He wiis a large hem- 
fador of the 'I'uskegie institute under Hooker Washington for N'eyisi 
edueation. He also estalilistied large pension fund- -in 1901 lor lo- 
lortner em|>loyees at Iloine.stiad, and in 190:; for .American colleee 
pKdessors. His Itenefai (ions in the shaiie of buildings and endowmeri' 
for edueation and researdi are loo numerous for detailed enuinei alii m 
and all' noted in llii.s work tinder the hiadings ol the t'arious localita 
Hut mention niu.st aPo Pe m.iile of his founrling ot Carneyie Her.> 
I'tirids, in America (1004) and in the United Kingdom (tqoH). for tin 
rei ognilion of ileed.s ot lu roi.sin ; liis contriPut ion in 1903 for the c'rec- 
lioti ol a 'I'emple ol T'l-aee at Tlie Hague, and for a Pan-American 
palaci- in W.'isliiiigton as a iionie tor (lie International Hiireau of .\meri- 
can RepuPliis, in npi he established the (.’.irnrga i oi'lioration and en¬ 
dowed it liberally for the lurlherance of eivili/alion Hy the dose ol 
191H he had erected 2.,s05 library Puihlings. He ,sU[iported the rmwe- 
nunt for .s[)elling reform. He died at Eeno.x (Mass ), on .Aug, 11. 1910, 

Among iiuPliiations by him are . 1 ;/ Auirr/rmi l’'our-iit-luiud in 
ittn (i.SH;), Round ihe W orld ( 1 S,S ; ), The Juiiptrc of Ji usinrx.s (190-'), 
a loir of Jitiinn W all (iijoq) anil Prohlrnts of I'o-dav (190S). 

CARNEGIE, a borough of Allegheny ('0,. Pennsylvtinia, 
ET.S .\.. 6 mi S \V. of Pitislntrydi, in thi* valley of C'harliers creek 
It is served by the Pennsylsainia, the Ihtt.sburgh, Chartiers am! 
Afiiirhioglienx- and (he Pittsburgh and West A’irginia railwaxs. Pop 
(1040) r .’,(>(13. I’rini ipal industries are coal mining and the m.ma 
faelure of .steel and steel products, lead, glass, strurtuial iron and 
en.onelled waie. The horougli w a- tunned in 1 S94 h\ uniting (’harliei- 
and M.imlidd A tew mile.- south is Hnwer Hill, chief scene of vio¬ 
lence in (tie "whisk\' lePellion'’ ol i'‘oa 

CARNEGIE TRUSTS, tile si'coiul largest, and in some re- 

speils (he most remarkabh', group of charil.ihle foundations in 
the world. .Andrew Carnegie's llu'ory of wealth is summed u]i 
in (he following seriteiue. "'riiis, (lien, i.s ludd lo be (he duty of 
the man ot we.tlih. to .^1! an ex.imple of modest, unostent.atious 
livini:. shunning displ.iy or e.xt ra\ ayaiu e ; to provide modenitelx' 
for the w.mis of those dependent upon liiin : and aftiu' doing so, 
lo consider all surplus nweinies wliii h r ome to him siniplx' as 
trust luiids, wliieh he is called u]ion to adniinister . . . the' man 
ol wealth thus bmoniing the mere trustee and ageitt for his poorer 
luetlirim.” In (his s|)irit he founded (lie following trusts in tlie 
United Kingdom and in vVmerica. 

I. TRUSTS IN THE UNITED KINGDOM 
Carnegie Trust for the Universities of Scotland (Edin¬ 
burgh). —Founded in 1901 this has a capitid of £2.000,000. One 
half of the income is to be ajiplied to the improvement and 
e.ypansion of the four Scottish universities, ehietly in the field of 
research; one h.ilf to (he ]);iyment of the whole or part of the 
fees of university students of Scottish birth or extraction. 

Carnegie Dunfermline Trust.— Founded in t() 03 with £750.- 
coo. tliis i.s the counterpart, to somt' extent, of the Carnegie Tn- 
-titute of f'iMsInir'di (\t'o helowP This tru-t is limited to the 
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founder’s native city of Dunfennline.but the income may be spent 
on anything which may improve the community. The trustees 
are, however, charRecI to maintain the beautiful park known as 
Pittcncrieff Glen, which was presented by the founder separately. 
They have established a number of institutes, a clinic, a craft 
school, a school of music and a physical training: collepe, and have 
substantially assisted the public librar\’, the baths, and a large 
number of local societies, educational, literary and arli.stic. 

Carnegie Hero Fund Trust. —This fund is administered from 
Dunfermline by the trustees of the Carnegie Dunfermline Trust. 

Carnegie United Kingdom Trust (Dunfermline).— 
Founded in 1913 with a capital of £j,ooo,ooo. tliis is the analogue 
of the Carnegie Corporation of New ’S'ork “for the improvement 
of the well-being of the masses of the jicoplc of Great Britain and 
Ireland l)y such means as are comprehended within the meaning 
of the word charitable.” This trust lias carried on the founrler’s 
library policy, having ere( ted a number of imblic libraries, estab¬ 
lished more than 100 count)’ libraries and assisted many special 
libraries. It has ])ublishcd an edition of Elizabethan music and 
a number of modern compositions Grants have been made for 
the erection of six child welfare model centres, to the Old Vic 
;md Sadler's Wells theatres, London, as the nucleus of a national 
theatre for Enghtnd, and to many musical and dramatic enter- | 
prises. The trust has also taken a prominent part in rural dexadop- j 
merit by founding county community councils, and in 19:7 it set | 
aside the sum of £joo.ooo over four years to encourage the pro¬ 
vision of public playing fields. (J.M.M.) 

II. TRUSTS IN THE UNITED STATES 

Carnegie Institute of Pittsburgh. —This consists of a group 
of cultural and educational departments {irimarily for the people 
of Pittsburgh: free ]niblic library, concert hail, institute of tech¬ 
nology, museum and art gallery. Tlie foundation dates from iSSi 
when Carnegie offered to provide a public library; the offer was 
acceyited in iSS6. The idea exyKimlecl until the Institute was con- 
.stituted as such in i8()6. It has a capital of Ij^^b.ooo.ooo. 

Carnegie Institution of Washington. —Founded in 190a. 
with a present capital of $35,000,000, this is a great combination 
of research departments, working in collaboration and including 
geoyihy.sical laliorafory (1906); Mount Wilson Observatory 
(1904): terrestrial magnetism (190.1); plant biolo,g>' (1903); ani¬ 
mal biologx’ (1935), inclnding embryology, genetics, nutrition and 
Tortugas laboratory; hi.storical research (1903). The published 
reports of the Institution constitute a highly valuable library of 
research and are widely distributed. 

Carnegie Hero Fund Commission (Pittsburgh). —This 
foundation was estal)lished in 1904, and was designed for the pur¬ 
pose of giving suitable recognition to jiersons engaged in peaceful 
occupations who risk their li\es in heroic efforts to save others. 
Recognition takes the form of medals, pecuniary grants, pensions, 
educational help for children, etc. The fund for the U.S., Canada 
and Newfoundland has assets totalling $9,000,000. Funds were 
set up as follows: British Isles. $1,250,000 (1908); France, 
$1,000,000 (1909); Germany, $1,500,000 (1910); Norway, $125,- 
000 (191 ] ); Switzerland, $130,000 (1911 ); Nctherland.s, $200,000 
(T911); Sweden, $230,000 (1911); Denmark $125,000 (1911); 
Belgium, $230,000 (1911); $770,000 (1911). 

Carnegie Foundation for the Advancement of Teaching 
(New York). —This was founded in 1905 to provide free pensions 
for college professors. 'Fhe Foundation system is non-contribu¬ 
tory; but after difiiculties and elaborate revisions, a new .system 
was made possible, through funds granted by Carnegie corpora¬ 
tion, by the establishment of the Teachers Insurance and Annuity j 
association in which colleges and teachers both contribute on a ■ 
soundly calculated actuarial basis to the building up of contractual ] 
retiring annuities. The foundation itself has paid out more than | 
$35,000,000 in free pensions. Its list of yirospective pensioners 
has long been closed. The foundation, through its Division of Fid- 
ucational Enquiry, endowed by Carnegie corporation, hn.s under¬ 
taken many sweefiing iiicjuiries in the field of education, and issued 
important reports. Its assets amount to more than $28,000,000. ' 

Carnegie Endowment for International Peace.— Founded ■ 


in 1910 with a view to “the speedy abolition of international war 
between the so-called civilized nations,” this has a capital of 
$10,000,000. It is divided into three sections concerned rc.'^pec- 
lively with “intercourse and education.” "economics and history" 
and “international law.” The endowment is very broad in its 
scope, being free to work in any way for (he promotion of good 
feeling and understanding between the nations. After World War 
I, one important project was a series of \'o!umes on Euroiiean 
economics in connection with the war and its aftermath. The 
Division of Economics and History of the Carnegie Endowment 
is responsible for the Economic and Social Histor\’ of World 
War I, in 150 volumes, jirepared under the direction of Dr. James 
T. Shot well and divisional editors in 16 countries, through funds 
made available by Carnegie C'orporation of New York. A 44- 
volume study of (he history of Canadian-.Vmerican relations was 
being completed in 1940. 

Carnegie Corporation of New York. —Founded in Kp i thi^ 
i.s the largest in size and scope of all the Carnegie foundations, its 
capital being $135,000,000. It exists for “the advancement and 
diffusion of knowledge and understanding among ilie iH'i»])le of 
the United Stales.” In 1917 its scope was extended to include 
('anacla and the British colonic's, $10,000,000 of its cajcital beine 
devoted for this })urpose. It may sjiencl its resenue through the 
other five American Carnegie trusts or through any other suitiible 
channels. Its policy is in fact tluicl, the founder having said in the 
deed, “Conditions upon the earth inevitably change ... I irive 
I my tru.stecs full authority to change policy or causes hilherto 
aided when (his. in their opinion, has become* necessary or clc'sir- 
ahlc.” The corporation has aided American colleges and univer 
.sitics by grants for endowments and buildings, has made large 
appro|)riations in the interests of library training and sere inc*. lia- 
carried on a program including encouragement of adult ediua 
tican, line arts, modern languages, and engineering ediicatioii 
Forty-one jier cent of its income has been devoted to othc’r insti¬ 
tutions founded by Andrew Carnegie; its largest outside appro 
priations have been to the National Academy of Sciences 
($5. 000.000); American Library association ($3,300,000); Van 
derbilt university ($3,500,000). It has also encouraged research 
in law, economics and medicine. 

All the* above foundations, excejg the Carnegie Corjmralion of 
New York and the United Kingdom Trust, have functional or 
local limitation.s. The two general trusts work large!)' on the same 
lines, seeking to promote education in the widest sense of the 
term, to make accessible to the public at large the cultural re¬ 
sources of fhe community, and especially to finance carefully de¬ 
vised pioneer cxix-riments for which, witliouf jn-actica! demon 
stration, public or private liberality can hardly be exj)ec ted, 

Scr the Annual Rrports issued b)' the various Trusts; Miuiiinl of tin 
Public lUnriactions of A. Carnri^ic (U)20) ; Burton llendriek, The l.ilc 
of Andreu' Carnegie, 2 vols. Sec also Liuraiuks. (R. M \a. ) 

CARNEIA, an imjwrtant Dorian festival (Sparta. Cos, etc.) 
While many details of it arc obscure, the following are the main 
features, and arc tolerably certain. (1) It wa.s held in the month 
Kanicios (roughly August). (2) The name is connected with 
A'c/rnnx or A'c;rnt*/o.v(probably— Ram ), said to have been a facour- 
ite of Apollcj. unjustly killed by (he Hcracleiclae. and therefore 
commemorated to appease the god’s anger; jx-rhaps an edd god 
of fertility di,sj)laced by Apollo icf. HvAciXTirt s I. (7) It con 
faineci an agrarian clement. F’ive X'oung men c.illed Kapi’iaTat 
were chosen out of each tribe; one man, decked with garlands, r.in 
away and the re.st followed him; they were called cTTny’iAortpo/cdt, 
“graj)e-cluster-runner.s,” hence they very likelv carried 
bunches of grapes. It was a good omen if they caught fhe fugi¬ 
tive, bad if they did not. They were under the direction of a 
I)riest called ayy^TT}^, or leader. It seems reasonable to suppose 
that the person (hey chased was the tem{)orary incarnation (d 
some .spirit of vegetation; perhaps to catch him signified that 
fertility was not allowed to go away, but was secured, to be used 
for the next year’.s crops. (4) It contained an element ai)|)arently 
mililarx’, .since a feast was held by nine groups, each consisting of 
nine citizens, leprcscnling (he or divisions. 

Biju.ior,nAPiiY.“ S. Wide. Lakoni^chc Kultr (i8oc) ;md hi." and 
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floMr's artidfs in Ro.'<(hcrs Lexikon dtr M ythalo'^if (i.v.) “Karncios"; 
M. P. Nilssuu, Gnt'ifu'chr lush: (1906J; L. K. I-arncll. Cults of Ihv 
Grrrk Slates, v'ol. iv (1907). 

CARNELIAN cr CORNELIAN, a variety of chalcedony 
is most generally of a blood-red colour, though included 
under this name are specimens of a reddish lint varying in colour 
t rorvi yellow to brown. The colouring malter is probably iron oxide 
in various stages of hydration, though the particles are so small 
I hat only in thin sections under the mit roscope can they be dis¬ 
tinguished jrom the (olourless silica in which they are embedded, 
rhough Ciirnelians are recognized in all shades of red, it is con- 
vimient to distinguish three varieties; (1 ) that coloured flesh-red 
or l)urnt-bri( k—the typical (arnelian, (2) the honey coloured and 
f that usually calleil the saril, which is Ijrown by rellected and 
deep red b)’ transmitted light and was formerly the most valued, 
bet ause of its greater transjiari-ncy and dejith of colour. 

Among the (Ireeks and Romans the carnelian was one of the 
most treasured stones and uscal esjxaiiilly for intaglios ctf all 
kinds, examples of which have retained their high polish to a 
greater extent than many harder stones. The carnelian was also 
widel)' used for signets because, as I’liny says {Nat. xxxvii; 

trails. P. Holland, "it signetli very faire without any of 

the wax slicking to it.” Carnelians are embellished by xarious 
prcjcesses, notably burning and cl>emg with s.alts of iron, and for 
irade purfiose.s the natural colour is of lit lie importance. 

'I'he chief localities are Katanpur, India; t'ampo de Maia, lira- 
zil; Hutch (iuiana; Siberia; Warwick, (^tueensland; Tampa Ray, 
ria., I'.S.A.. ancl C'hesil Hank, South Horset. (W. A.W.) 

CARNESECCHI, PIETRO (150.S-15O7), Italian humanist, 
was the son of a Florentine merchant, who enjoyed the ])alronagc 
of the Medici. At J5 he held .scwer.il rich livings, had been notary 
and jirotonotary to the Curia, and wa.s lirst .secretary to the pope, 
lie acce|)lecl Luther's doctrine of just ifu alien by faith, though he 
repudiated a policy of schism. When (he mocement of suppress- 
sion began, Carnesecchi found .slielter with his friemTs in Paris. 

()n the accession of I’ius IV (i.SsU) be came lc» h\e in Rome. 
With tile accession of J’ius \’ in 15(15 llu: Incjuisition renewed its 
aclix'ities, and Carnesecchi went to Moreiice, where lie wa.s be¬ 
trayed by Cosinio, the duke, wlio washed to curry lavour with the 
pope. He was lic'headed and Inirned on Del. 1, 15(17. 

CARNIOLA, a former duchy and crownland of Austria 
which centred round the town of Laibach (Ljubljana ), on a feeder 
of the Save and in a fiMtile basin. With the foundation of the 
Seri), Croat and Slovene Slate, ('arniola ceased to exist as a terri¬ 
torial unit, being inergecl in Sloxenia. (.SVc \'i'c;cisi,A\i.\.) , 

CARNIVAL, tlu‘ last three cla>’s preceding Lent, which in 
Roman Catholic countries are given up to feasting and merry¬ 
making. Aiuienlly the carnic al beg.in on the morrow' of Fd)i]>hnn>' 
tjan. 7) and last cal till Shru\'e Tuesda>’. It proliablv represents 
I he Roman Saturnalia. Rome has excr been the headciuarters of 
carnival, and though .some popexs made eftorls to .stem (he tide 
ol. Hac chanalian revelry, many of (he others were grea* patrons 
and promoters of carnival kec-ping; notably Paul Jl, who insti- 
tutecl a great variety of races. Cnder Julius ill we have long 
and \ ivid accounts of bull-bait.s in the Forum, K\en the austere 
and rigid Paul 1 \' (cl. 155(1) used to keep carniv.d by inviting 
all (he Sacred cullcge to dme with him. Sixtus \ (j^Ss-iqtio) 
set himself to tbe restraint of exusses and the rejires-'inii of law¬ 
lessness. I'or the warning of oiUmders he set ii]) gibbets in con- 
spuucuis places. 'Hie later pojies nmstl>' restricted the carnival 
to tlie last six or sexen days before Ash R'c'dnesdav. 1 'hc- mu¬ 
nicipal authorities of the city now .illow ten days. 'I'lu’ carnival 
sports at Rome .ituienlh' consi>iecl of ( 1 ) tlie races in the ('orso 
(hence its present n.tmc. formerb’ \'ia Lata); (g) (he siiectacular 
pagectut of the .Vgona; (4) that of the 'I'eslaccio. 

t)f other Italian cities, \enito was the principal home, after 
Rome, of carnival. Later Turin. IVIilan, Florence, Naples, all pul 
forth tomi)eting program.s. In old times Idorcnce was con.spicuous 
for the licentiousness of its carnival. The carnival in Spain lasts 
four dax s, including Ash Wednesday. In France the merrymaking 
i'' restricted almost entirely to Shrove Tuesday (rnardi atras) and 
to the mi-atrcnu\ Thursday of the third xvec'k in Lent. 


-CARNIVORA 

CAXNIVORA, or the carnivores, comprise (he members of 
the order of flesh-eating mammal.s which includes the most pow¬ 
erful bea.st.s of prey, as the lion, tiger, leopard and jaguar, nu¬ 
merous fur-bearers, as the seal, fox and sable, the domesticated 
cat and dog and other wcll-knoxvn animals. In general, their 
teeth, especially the four long, piercing canine teeth, are adapted 
for tearing flesh, and the toes of many species are provided with 
strong sharp claxvs for seizing prey. For the most part, the car¬ 
nivores are very active, intelligent and courageous animals, with 
a keen sense of sight and smell. In size carnivores vary greatly, 
ranging from .small wca.sels to huge bears, which may weigh J of 
a lc>n. There are about 300 species which in their relationship.s 
form three groups; the catlike, doglike and seallike carnivores. 
Hesidt's the cat.s—lion, tiger, ieoiiard, puma, xvildc at and domestic 
cat—the civets, mongooses and livenas are comprised in the cat¬ 
like grouj). In tbe doglike grouj) are found in addition to the 
dogs, wolves and foxes, .such unlike types as the bears, the rac¬ 
coons, cacomi.^tls, kinkajous, panda.s, the xveaseis, badgers, skunks 
and otters. Far removed from these typical carnix ores is the fm- 
footed seal group, xvhich in addition to true stalls, includes the 
se.'i lions and the walruses. The carnixores are xvell represcaitcd 
in all i)arts of the* xvorld cxcejit the Australian region, which con¬ 
tains only tbe dingo, a dog brought there by man. The polar bear 
and the polar fox range farther north than all other land mam¬ 
mals, while sea lions are found iji both arctic and antarctic wa¬ 
ters. However, some imi»ortani groui)s are re.stricted in their dis¬ 
tribution. 'Hie numerous lixets. for exam])le. are confined to 
the old W(»rld; the* raccoon.-, e.xcejit thc^ jianda, occur only in 
.America, xvhile in most of Africa none of the true bears is found. 
Though some carnivores are destructive to domestic animals, 
and even to human life, many are xaiualile fur-bearers, as the 
sable, otter, marten, mink, fox and fur-seal, and they also hold 
in check various animals, as rodents, xxhich, if unrestricted in 
nurnhers, would become exceedingly injurious to agriculture. Bc- 
.-^ide.-. the dog and the cat, xvhich hax'e been household animals 
-iiu e ancient times, the chceta or hunting leopard, the fc'rret and 
the mongoose arc domesticated. The bku k fox ancl (he mink, sue - 
cc*ssfu!ly rai.^ecl for thc-ir fur, may also Ik* menlioued. 

The term Carnivora, suggesting that all the animals so desig¬ 
nated are flesh-eaters, is not entirely ap\)ro\)riale. Certain highly 
organized species of tlie cat, wolf and weasel kind live almost 
xvholly upon the flesh of xvarm-bloodcd animals, fur the capture 
of xvhich their habits and structure are admirably adapted; but 
othc'rs, like most bears, are almost wholly xegetaiilc feeders and 
cjuiie nnfitiecl for the chase. 'I'he great variation in diet and mode 
ol lib- exhibited by the order i.s accompanied by a corresponding 
variation in the limbs and other external organs and by the teeth 
and .-keleton. No single cliaracler absolutely distinctix’e of the 
group can be* named; but liy the comliination of a number of 
.structural features, it may be distinguished from other orders of 
mammals. There an* nex-er fewer than four tO(*s on each foot; 
and (he lirst is ne\ or opposable to the rest ; the digits are typicallx' 
armed with com]»ressed claws, never xvith nails or hoofs; there 
are txpically (xvo tufts ol tactile xibri.ssae on c*;ic h cheek; the tail 
is nevc-r absent; the anus and genital organs open bx' separate 
a])ertme-. and (lie mammae arc* nexer xvholly pectoral. The cra- 
ni.il portion of (in* skull is ahvavs toler.ibfx- capacious as com- 
parc'd with the facial portion and the Ijiain is well or moderateb 
well convoluted. There are two sets of teeth, milk and perma¬ 
nent. difierenliated into incisors, caninc.s and cheek-teeth. The 
im isor- arc* (x pically .six in number above and below, the centrals 
never being larger than the laterals. The canines are almost 
always long and piercing in both jaxvs. The cheek-teeth are 
rooted. nex'CT of persistent growth, and the enamelled crown is 
rai.sccj into simple or bladclike cusp.s. The txvo halves of the uteru- 
arc separate and the placenta is deciduate and generally zonarx'. 

CHARACTERS USED IN CLASSIFICATION 

Soft Parts.—The facial vihnssac consist of a tuft above each 
eye (superciliary), two tufts on each cheek (genal), half a dozen 
or more rowes on the up|>er lip (mystacial), a few isolated on the 
chin and a median tuft (interramal) on the throat. As a rule (hey 
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are well devcIopccJ hoih in number and lenplh in i)redatory spe¬ 
cies. especially those which hunt in foliage or undergrowth. In 
vegetable feeders like the typical bears they arc, on the contrary, 
greatly reduced and apparently functionlesa. 

Rhinarium .—The nostrils are ty[)ically surroundeil by a con¬ 
spicuous area of naked, glandular skin, the rhinarium, continued 
in front to the edge of the upper lip as a stri[) of grooved .skin, 
the philtrum. It is subject, howe\er. to considerable vari.ation 
with habits. 

Ear. —There is typically a well-developed erect external car, or 
pinna, attached b}- :i broad hollowed ba.-'e of which the walls are 
strengthened i)y cartilaginous ridges. One of these, the supratragus, 
is sometimes \alviilar. helping to clo.se ihe ear oriliee. Another 
character of importance is the hurs.i, a j)()cket formed by a supjile- 
mentary llap low down on the posterior margin of the ear. 

Evrt .—In the generalized, and probably {)rimitivc, type there 
arc fiv’c digits tolerably e\enly spaced and forming with their 
tips a strongly and fairly evenly i uvved series, the third and fourth 
being the longest, the second and fifth shorter and subeciual. and 
the first the shortest. Kach is suppiieci with an inferior digital 
pad behind the daw; and thc-y are united by a llaj> of integument, 
or web. which extends nearly to the digital pacls. Th(“ sctle is 
provided with a plantar p;id comjxcsed of four united lobes, 
liehind the plantar pad there is on (he forefoot a pair of large, 
lofiate carpal pads; and on the hind foot there is a j>air of cdongalc-d 
metatarsal pads, ^^hi(h exteiid nearlx- l.o the heel. This type of 
fool, called subplaniigradc, p.is.se,> by imjtereeptihle gradations 
into feel contrasted as digitigrade and jilantigradc. The Ixpical 
plantigrade foot is broad and short, the plantar pad is considerably 
wider than long, the digits arc nearly eciual in length and their 
pads form a lightly curved row. 'I'he (x’jiical digit igrade foot is 
longer and narrowc'r than the subpl.intigradc foot and has (he tirst 
digit short and raised off the ground or absent; the {ilnntar is 
three-lobc'd and the area aliove it is li.iirv. 

There arc two (>pes of claw in the digitigrade foot, (he short 
liluni claw of the dogs and hvenas and (he .sharp, retractile cl.iw. 
found in some ci\'ets and most cats, which is modified for lacera¬ 
tion of prey. 'T'he terminal bone of the digit is retractecl l)y an 
elastic ligament and the sharp point of the curv ed claw is i)rotec(ed 
from wear by lobes of skin which enshc-aihe it. In tk-e seals the 
feet arc convert cal into paddles, but their structure suggests that 
they also are modifualiori.s of the suliplantigrade foot. 

Anal Glamls. —Tht^ rectum is typicallv provided with a jiair of 
glands opening, usually by a single ajH'rturc. just williin the anal 
orifice. The secretion proliabiy ;i( ts in normal cases as a lubricant 
or disinfcclaiit ; but in some genera, cspcciallv of Mustelidae. like 
llie skunks, the secretion is abundant and nauseous and its forcible 
discharge is an iniportanl means of detense. In the bears (Ursi- 
dae) the glands arc developed to a negligible extent; and they are 
quite absent in the seals. 

External Genii (ilia .—The perinaeal area, lying between anus 
and generative orifice, varies grc.-atly in extent, especi.'dly in the 
males. It may be small, the penis being short ;ind close to the 
scrotum. But in most families the {lerinaeal area is large, the 
penis being long, with the prepuce remote from (he scrotum. 

Skull.—The .‘'kull is very variable in (he length, breadth and 
height of muzzle and brain case. The length of the muzzle is 
correlated with the nurnlier and size of (he teeth. Its nasal 
chambers are lillcd with delicate scroll-like bones, the iurhhiah. 
Of these there are two imiin groups, the maxillo-turhinal.s, rising 
from the .sides of the inner surface of the maxillae, in front, 
and the ethmo-turbinah behind. 

On the palate there is a pair of orifices, the posterior palatine 
foramina, which are typically situated on the niaxillcj-palatine 
suture but may be in advance of it. 

The bone containing the ear ca{).sule is covered by the auditory . 
bulla, composed either wholly or partly of the tympanic bone, | 
which alw . fo The pc 

■sionally cartilaginous, hut it may be ossifieci from a separate 
centre, the entotympanic. In this type of bulla its cavity is 
always divided into two chambers by a bony partition, which 
pas.'ics from the line of junction of the two bones. 


Behind the bulla (here is an expansion of the oedpind hone, the 
paroccipital process, and behind the auditory orifue another 
prcue.ss, called the mastoid. Low down on the inner wall of the 
temporal fo.ssa there is frequemth’ a bonv' channel, the alisphenoid 
canal, through which passes a branch of tlu' carotid arter\\ It.s 
incidence is remarkable, and it has hc'en much used in classification. 

Teeth. —'rhese vary in number and structure' in accordance with 
diet. The primitive number was 44; three incisors, one canine 
four premolars and three molars above ami below on each side 
c.xprcsscd by the formula i.:^. c. j, p. J, m.iJ.X ery seldom, however, 
is (he full complement retained, the numerical rediution t.ike- 
place mo.stly from the suppression of one or more of the front 
and back cheek teetli. It reaches its extreme in jiredatory forms 
like the cats and wca.sels where the formula may lie p.a, m.}. The 
number, arrangement and sh.ajie of the cus]js are also subject to 
great varinlioii, but the extreme types of denlilion are derivable 
from a more generalized intermediate tvpe in which there is a 
gradual transition in size, .shape and cusp-armature throughout the 
.series. In the ufipcr jaw the cheek-teeth iiu rease in size ami (om 
jrlexity from (he first to the fourth premolar and deviease from 
the l.'ilter to the la.st molar. 'I'he fourth premolar is tri.ingular in 
shape and the inner juirtion or lobe is as broad at tin' base as the 
three-cusped hl.idelikc outer jiortioii of tlie crown. 'I’he third 
prcmolar and (he first molar arc also triangular and tolerabh 
.similar to the fourth prcmolar. In Ihe lower jaw the ti’cili gradu¬ 
ally increase in .size and cornple.xity from I lie lirsi premolar to thr 
first molar. 'I'he first lliree premolars have comiiressed three 
cu.sped blades, with the median cusp the biggest. The fouith 
premolar is broader than those in front and has supplemeularv 
cu.siis on the inner side of the three-cusped blade, the slnqu' ol the 
tooth .and the arrangement of the cusps clearly foreshaiiuwing 
thove of the first molar, in which the crown i.s diftereiiliaied into 
two subeciual jiortions, an anterior armed with three cusjis ar- 
r.inged in a Iri.ingle, and a posterior lower jionion with an outer 
and an inner cu.sji. A iirsi lower molar of (his tvpe is lound in 
nianv gem'r.a of ('.arnivor.a. 

In Ihi- tvpe of dentition tlu' fourth upper prenntl.ir uiinl the 
first lowi'P molar, whiili are oiiposed in mastication, arc appruxi 
mati'lv similar to the teeth immediately fiefore and behind them 
in tlie series, but they are larger, thus attesting the i omentration 
of biting jiower in the posterior htilf of the jaw. This dillereiue in 
.size, often ai centuated, is found in many terrestrial spei ic" and 
.■m a very general rule, these two teeth also diller (omidertibK' in 
^hape trom the others; and since this modifu at ion is an .'id.ipla- 
lion lor .shearing raw flesh and is iiartii ularly manifeh in jireda- 
tory lorms, (he teeth in que.slion hax'e been (listingiii-hed as tin' 
tarnassials. In the upper carnassial, or the foiirlli prcmolar, the 
modifu ;;lion is brought about by tlie reduction in size of the iiiiiei 
portion ol {he crown to a comparatively .small lobe and the in 
crea>e in size and cunijirt'.ssion of (he median and posterior cusp' 
of the outer jiortion to form a sharp-edgi'd cutting blade 'Ihc 
lower tarna.ssial, or first inultir, is still more ajtererl .-iiid m;i>, ;i 
in the cats, he wholly converted into a cutting blade formed bv 
(he enlargement and compression of the anterior medi.iii and the 
adjoining external cus[) of the front portion of ilie ]irimitive (vpc 
of Ictwer carnassial. High sfjecialization of both i ,inias,si;d.s .-e 
shearers, .^(•cn in Ihe cats, hvenas, some weasels and othi'r-- i- 
accompaniecl liv shortening of the jaws, sujipn'.'-sion of (he sei ond 
upper molar and reduction in .size of the fust, ;md loss of (hr 
second lower molar. 

CLASSIFICATION 

The existing Carnivora may be divided into two suborders the 
Pinnipedia or .seal group, with jxiddlelikc feet and clieek-leelli .ill 
alike, and (he Fissiperlia or (v'liical carnivores, with jiaulikc feet 
and cheek-teeth of several kinds. A third suborder, the t'reo- 
donta li/.v.). from which the two existing sliIiokIci Iijm' been 
derived, i.s a primilice stock, extinct sime c'urK m ihc 'I(rliar>’ 
era. Many authorities consider thes«* groups full ord' i- 

The ft.s.siped carnivores arc divided into two supertamilies ; the 
Canoidea, comprising the dog. bear, raccoon and weasel lamilies 
with their various braiirhcs. and the Felcjidea, including the cat, 
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:in(I its close proximity (o the scrotum. 

The single species of this genus, A\ binotata, sometimes called 
the (wo-spotfed palm civet, is a spotted, omnivorous, arboreal 
animal (he size of a .small cat. restricted to the forest region of 
we.st Africa. It is an extremely interesting primitive type, re- 
.scmbling in many cranial and dental characters, especially in the 
structure of the bulla, the extinct Miacidae of the Eocene. 

The subfamily Viverrinae, comi)ri.sing the civets, genets and 
their allies, dilfer from the Nandiniinae in having the auditory 
bulla divided by a partition, the wall of its posterior chamber 
(omplelely ossified and its j^iosterior surface applied to the par- 
occipital jirocess, which projects downwards, and in the relatively 
small size of the mastoid jirocess. Also the scent glands, when 
present, are either wholly or partly perinacal, never entirely ab- 
flominal in position. The subfamily e.vhibits great range in struc¬ 
tural variation and is divisible into several tribes. 

The Taradoxurinii. the palm civets (q.v.), resemble Nandiyiia 
in extiTnal form and habits, but in the male the prejiucc is far in 
advance of the scrotum, the intervening area being usually occu¬ 
pied by a large but simjile scent pouch, and in the female the 
vulva is surrounded by the scent gland. This grouji, ranging from 
India to the Philippines and ('elel)es. is represented by the genera 
Pardildxurus, J\ti.’,unia and Macro^alidia. In a related form. 
ArctoKalidia, the scent gland is absent in the male, and in the 
binlurong (Ardictis) the (ail is prehensile and the teeth, as in 
Arcto^iilidia, arc not so trenchant as in the t>’pical palm civets. 

In (he tlirce Oriental genera of Hemigalini ( fJcmigidiis, Diplo- 
KoI(\ Cliruto^alr) the teeth are sharper cusped than in the last, tlie 
feet are more digiligradc and the scent pouch is reduced in size in 
both sexes. 

The oiler-civet (Cynoi^alc), the type of (he Cynogalini, is a 
fjsh-ealer adapted for aquatic life. The vif)ri.ssae are numerous 
(lieek-teelii are p. J, m.^ and moderately trenchant, But it differs I and rigid, (he rhinarium i.s on the summit of (he muzzle, which i*- 
from (he Paradoxurini in ha\’ing ahdcaninal scent glands in front | ver>’ wide, and (he tail is short. The scent gland is reduced and 
of the genital organs and especially in the shortness of (he penis j (he teeth are niodihed for holding lish and crushing the shells ot 

I crabs and mussels. The genus ranges from the IMalay States to 
! Borneo. 

The \'iverrini, represented in tropical Asia by the civets 
{Vivtrra, VivcrricKUi) and in Africa by the typical civet cat 
[CivetiictiiA and the genets [Cruetid, Poiana). differ from the 
Paradoxurini in being digiligradc, generally with retractile claws, 

; in having more elaborate scent glamE and more trenchant teeth. 

I In (he Clalidictini or Madagascar mongooses [Calidia, Gali~ 
j diet i.s', Henii^alidid), the scent gland is restricted to the female, 
the feet are narrow with nonretrac tile claws, the jaws are short, 
(he teeth sectorial and the bulla has a bony tubular meatus not 
found m (he other tribes. 

In (he preceding groups (he scent gland is present in one or 
botli sexes. In the following three it is absent: the genus Fos.sa, 
.M»le iei»resentative of the i.s a civet like animal inhabit¬ 

ing Madaga.-car; digiligrade but with nonrelractilc claws; 
p.upleres, the only known form of the Euplerini, also comes from 
.Madag.i.scar, is remarkalde lor the degener;ite eharacter of the 
teeth and feeble jaw.s, and the feet art' .^ubplantigrade and fos- 
.■-onal; and the li^sang,^ (Pnonodou and Perdu trs). reprcsenlimr 
the PrionodonIini, eletrani genetlike* aniniaks found in south¬ 
eastern A.^ia, with uigitigrade feet and retractile claws, are the 
! only members of the X'lverridae in wtiich the peni> is small and 
I close to the scrotum. 

i The sulifamily Iferpestinae, the mongooses, diflers from the 
Viverrinae in having a glandular eircumanal sac into which the 
; timis and anal glands open by separate orilice.s, and in the absence 
of (he bursa 011 the ear. They have no perinaeal glands, the peni^ 
is short and close to the scrotum and there a tubular auditory 
meatu." in tlic skull. The feet are digitigrade or subplantigrade 
with fos.sorial nonretractile claws and the toes may be reduced to 
four on each foot. The teeth also vary, sometimes being bluntly, 

! sometimes sharply, cu.-'ped and trenchant. This group contains a 
large number of genera and species found mostly in India and 
DRAWN BY LION i.. fRAY Afficu. THc best known arc Ilerpestes, the tvpical mongoose; 

Fig. 1—CATLIKE (FELOiDt CARNIVORES. REDUCTION FROM LIFE SIZE .Uww.go.T, the banded mongoosc; lehneumid; Siincdtd ^i\i\ oihexs. 

IS INDICATED IN PARENTHESES Subfamily Cryploproctinae contains only the fossa [Crypto- 



hyena and civet families. This arrangement puts together ani¬ 
mals that appear .superficially very different but it takes into 
account (he fossil record and evolution of these groups. 

FeJoidea. —Although the cats are highly .specialized, their rela¬ 
tives the civets include some of the most primitive living car¬ 
nivores. In (he 1 ‘eloidea the ethmo-1 urbinal bones are extremely 
large and oc cupy the greater part of (he nasal chambers, extending 
forwards between and over the smaller maxillo-turbinals almost to 
the anterior orifice of (he chambers. The auditory Imlla is com¬ 
posed of two elements, the lymjianic and entotvanpanic, and when 
•omplelely ossilied, its cavity i.s divided by a partition springing 
from the line of junction of the two bones that comiiose its wall. 
Cowper's glands connected with the generative organs of (he male 
are absent. The I'eioidea are divisible into lliree families. 

kaniily \’ivc'rridae, civets, genets and mongooses, are divided 
into four subfamilies. The Nandiniinae contains the African tree 
civet, Nanditiid, which differs from other Viverridae in having 
the cavity of the auditory bulla undivided and the wall of its 
posterior portion permanently cartilaginous; in the large size and 
shelflike fcjrm of the mastoid portion of the .skull and the back¬ 
ward dirc'ction of the fiaroc cipifal away from the bulla, two cliar- 
acters in which it resembles many of the t>’[)ical ('anoidea. In 
(jther characters it shows kinshif) with (he Oriental palm civets, 
I’aradoxLirini, with which it has been aftiiiated. The body and 
(ail are long, (lie muzzle elongate and narrow; the full complc-ment 
of facia! vihrissae is retained; the ear has the bursa and a ridge- 
like stijiratragus, the legs are short, with (he feet suhplantigrade, 
and with short, curved, partially rc'tractile claws, evenly spaced 
digits, a four-lohed jdantar pad, continuous on (he forefoot with 
the hilobed carpal pad and on the hind foot with the metatarsal 
area which is naked and has two ridgelike ))ads. Also, in (he 
skull the nalatine foramina are in front of the auliire, and the 
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procta) of Madagahcar. It resembles c-vternally a large Oriental 
palm civet, but differs in the absence of perinacal scent glands, 
the possession of a capacious circumanal sac and of a large bone 
in the penis, this organ being highly complex in structure. The 
jaws of the skull are short and the teeth are sectorial, closely 
resembling those of the Felidae. 

Hyaenidae .—Subfamily Hyaenidae includes the hyenas (Ilyacna, 
CrocHta). They differ from other Feloidca in the large size of the 
tympanic bone, which composes nearly the whole of the bulla, the 
partition of the ca\ity lying far back. The feet arc digitigrade, 
like those of a dog, but there is no pollcx. The anal glands open 
into a capacious subcaudal pouch. There are no perinaeal glands 
and the prepuce is far in advance of the scrotum. The .skull is 
massive and the teeth which are sectorial in type are very ])ower- 
ful. The genus Hyaena is represented by the striped hyena of 
southwesiern Asia and northern Africa and by the brown hyena 
of southwestern Africa. Crocuta, the spotted hyena, which differs 
in the structure of the teeth and genital organs, is restricted to 
Africa. Hyenas are mostly scavengers, feeding upon the carcasses 
of big game. SubfarniK' Protelinae contains only the aard-wolf 
(Proteles), found on the sawannas and \’t“ldt of tropical and 
-outhern Africa. It resembles a small striped hyena externally 
except for the presence of a imllex on the forefoot. It differs, 
however, from the Imenas in the normal structure of the bulla 
and from all the land carnivores in its remark.able dentition, the 
cheek-teeth being wiciel\’ spaced, all alike and peglike, with the 
jaws corre.spondingly weak. It cats carrion ami white ants. 

Faviily Felidae contains the cats, distmgui.shed by the jwsition 
of the posterior palatine foramina on the maxillo-palatal suture 
and the absence of the interramal tuft of vibris.sae. As in the 
linsangs (Vberridac), the penis is small and close to the scrotum, 
the vulva close to the anus, and there are no perinaeal glands 
or glandular pouch aboNc or around the anus; but althouidi the* j 
feet ha\’e retractile claws, they are more digitigr.ide than in the | 
linsangs, the pollex being more elevated, the hallux absent ami 
the plantar pad three-lobed. In the skull the jaws are .short 
and the teeth highly sectorial the important cheek-teeth being 
the two-bladed carnassials. Recent cats are all closely allied and 
represent surviving members of a single grouj). Until recently all 
except the checta were generally considered to belong to a single 
genus, but at least live genera can be recognized. Felis, the typi¬ 
cal cats, including the domestic cat and a number of near reki- 
tives, is characterized by fully ossified hyoid, well-develc^ped 
claw-sheaths and long tail. Lynx difl'ers from other cats in the 
absence of an upper premolar, and has .short tail and tufted ears. 
Xeojelis iiehiilosa, the clouded leopard of southern Asia and the 
(ireater Sunda Islands, is characterized by very long upper ca¬ 
nines. Fanthera contains the lion (P. lea), the tiger {P. //gm), 
ilie leopard (P. pardns), the jaguar {P. onca) and the .snow 
leopard (/'. uncia). which ha\e the larynx (voice box) loosel>' at¬ 
tached to the skull by the long ligamentous suspensorium of the ' 
Inoid. The cheeta {Acinofiyx) is distinguished from other cats 
by the absence of the integumentary sheaths to the daws; the 1 
hyoid is as it is in the typical cats. 

Canoidea.—In this sui)erfamily, containing the dogs, bears, 
and raccoons, the cthmo-turbinals are c.xcluded from the anterior : 
orifice of the nasal chambers by the enlarged maxillo-turbinals. ; 
The wall of the auditory bulla is compo.sed entirely of the tym- j 
]xmic bone and its cavity is typically undivided. Cowper’s glands i 
are present in the male. , 

The families fall into three series: the dogs with their dose 1 
relatives, the bears; the raccoons and their allies; and the weasel- I 
like carnivores. i 

Canidae .—The dogs, wolves and foxes differ from the rest of ' 
the Ganoids in possessing a caecum and a duodeno-jejunal flexure | 
in the intestine, as in the Feloids. Also they are completely 
digitigrade and typically the formula of the cheek-teeth isp.'}-, m-rj, j 
with the carnassials large and secant. The teeth, however, var>'. 1 
The genus Cams, containing the dogs, wolves and jackals, many ! 
related genera from South America, and the foxes (Vnlpes) have | 
the teeth as recorded above; but the Asiatic dholes (Cuon) and j 
the .'^outh .\merican bush dog (Speothos) have lost the third ■ 


lower molar. The most aberrant dentition, however, is found in 
the foxlikc African genus Otocyon, in which there arc not onl> 
four lower and three, occasionally four, upper molars, but the 
carnassial teeth are not differentiated from the rest cither in size 
or function. Another .somewhat aberrant type is the African hunt¬ 
ing-dog {Lycaon) in which the ears arc large and rounded and 
the pollex is absent. 

Ursidae. —Although the bears and the dogs are show-n by fossil 
forms to be modified descendants of the same stock, the living 
representatives of these families are widely divergent. The bears 
are hea\ily built, with broad, plantigrade feet, short tails, pro- 
tru.sible lips, reduced vibrissae and no bursa on the ear. The 
cheek-teeth, although numerically as in the typical Canidae, arc 
widely different in function and form, being adapted primarih 
for crushing hard veget.able fibre. The first three premolars abow 
and below are practically functionless, closely crowded or witieh 
.spaced, and one or more often deciduous. The upper carnassial 
is small and not trenchant, and the molars have large fiat tubet- 
culated crowns. There are several well-defined genera; Vrsus 
containing the brown bear (V. arctos), the grizzly (//. horrihilis) 
and the black bear (V. america)ius) \ Thalaretos, the i)olar bear 
( 77 /. maritinius) \ Selenarctos, (he Asiatic black bear (.S’, tihet- 
anus)', Helarctos, (he Malayan sun-bear (//. ntalayanus) \ Melur 
sus, (he sloth bear (M. ursinns)', and Treniarcttn, the spectacled 
bear ( T. ornatus). 

/'roeyonidae. —This family is here considered to include the 
jiandas, the kinkajous and the cacomistles, as well as the raccoons, 

Subfamily Ailurinae contains two forms, widely di\ergenl in 
appearance and in certain anatomical features, the giant panda 
{Ailuropoda melanoleuca ) and the common panda (Adurus jul- 
Reus). The former inhabits Tibet ;md western Ghina. It re¬ 
sembles a white bear with black legs, shoulders, ears and eye- 
spots, but it lacks the alisjahenoid canal in the skull and the 
molars are broad with numerous supplementary cu^p'^ 'I'he com 
mon panda, which occurs in ^outhenl Ghina and nonheasiern 




Fig, 2. — BEARLIKE AND DOGLIKE iCANOIDi CARNIVORES FIGURES IN 
PARENTHESES INDICATE REDUCTIONS FROM LIFE SIZE 
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Indid, is a small, lonp-lailed, arboreal spetics, with subplanti^racJc. 
sharp-elawed, hairy feet with greatly reduced pads, the supple¬ 
mentary bone on the forefoot being cjuitc small. It also differs 
frcjm the giant panda in the loss of the third lower molar, in the 
(heek-teeth forming graduated series and being simpler in pattern 
and in the presence of the alisphenoid canal. The anus is en¬ 
circled by a glandular pout h and (he penis is small and close to 
the scrotum, as in some I'eloids. 

The suldamily rrocyoninae, confined to America, differs from 
(he Ailurid.ie in having the penis long, the prepuce remote from 
the scrotum and tlie anal sac and alisphenoid canal absent, in the 
normally developed pads on the feet and the differentiation of 
the upper carnassial from the third premolar. There are several 
tribes. 

The Potosini or kinkajous {Potos) arc arboreal vegetable feed¬ 
ers, with a prehensile tail and ventral scent glands; the jaws are 
massive and (he molars llat-crowned. 

The Procyonini or raccoons (Proiyoti) have long unwebbed 
digits, a shortish tail and a mobile snout; the crowns of (he molars 
are broad and tubercular, recalling those of AUnrns. 

The Nasuini or loalis iNiLsun) have webbed feet, with fos- 
sorial claws, a very long tail, an exc eedingly mobile probing snout, 
slender jaws and smaller cheek-teeth than the raccoons but larger 
lusklike canines. 

The bass.irisc ini, the cacumisl le.s (Pti.\s(iri\cu.s are active, 
predacious, gcnellike animals with small paws, a long (ail and 
trcncli.int dentition. 

The Bassaricyonini (Baf^saricyon) closely resemble the kinka¬ 
jous superlicially but the tail is not prehensile and the cranial and 
dental characters are more like those of the raccoons. 

Mustilidar .—This family differs from the Procyunidae in (he 
invariable absence of (he second upper molar and in the pres¬ 
ence, except in the sea otter, of a wide angular emargination, in¬ 
stead of :i notch or slit, between the median and posterior cusps 
of the ui)per carnassial. The gencua of this family exhibit greater 
range in structural variation and habits than any family of Car- 
nivetra. 7 'liey may be referred (o live subfamilies, the Mclinae, 
(he Mei)hiiinae, the Melivorin.ae, the Mustelinae and the Lutrinae. 

The subfamily Melinac is charactcri/.ed by the up])er carnassial 
not larger than the molar, with a large inner lobe and bluntly 
cusj)ed blade; the feel are fossorial. Mcles, the true badger, is 
heavily built, with narrow head, short legs and tail and a glandu- 
l.ir subcaiidal pouch. The upper molar is larger than the car- 
uassial, the* bulla is undivided and docs not open into the mastoid, 
riie badgers are found m temperate Europe and ,'\^ia. ,l/77c);/y.x', 
(he .s;iricl, or hog badger, occurs from northern India and .-southern 
(?tiina to Sumatra. It resembles Mt'lcs, but (he muzzle is long, 
mobile and [hg-like, while cranially the long palate, continued 
po^(ericlI•l>' b\' (he pterygetid bones, is unicjue. Mydau.s, (he (eleciu 
or stink badger of Sumatra, Ja\a aud borneo, differs from tlu- 
l)receding forms in the ;d)M'ncc* of the sui)c;iud;d pouch, and in 
(he skunklike dcweloimienl of (he anal glands, the disclike rhinar- 
ium, divided upper lip. united toe-i^ids, reduced ear and the bull.i 
opening into the mastoid. It has a short tail and a wliite stripe 
ri/ris from (he- crown to the (ail. Ihlutis, the ferret badger, found 
m southeastern Asia, is long-tailed like (he skunks. The U])]ier 
tarjiassi.d is larger than the molar, which h.is only a slightly 
broadetu'd talon. Th<-re arc.' no special glands. The hulla is div ided 
by a sejilum. The nose is long, ending in a naked truncated 
snout; the ear retains a Inirsa. Taxidfa, the American badger, is 
onlv distantly related to the tvpical old world .species, the resem¬ 
blances betwc'en the two being chietly convergent. Its broad 
skull, the carnassial larger than (he triangular upper mol.ir, (he 
bulla opening to the mastoid, the metatarsus without pads, the 
sin^zle carpal pad and jaeculiar gkinds associated with both male 
and lemale genitalia, are distinctive characters. 

The Mephifinae, or skunks, restricted to America and repre¬ 
sented by three genera (Mephitis, Conrpatus, Spilot^altA, have the 
b(iny palate short while the mesoptcrygoid fos.sa is long. The 
penis i.s without a bone. The ana! glands are excessively de¬ 
veloped and secrete a nauseating fluid, which may be .sprayed for | 
a distance of several yards. The con.spicuous pattern and fearless ; 


I behaviour of skunks make them the stock in.stance of warningly 
I coloured species. 

I The Mellivorinae includes only one species, MelUvora capetisis, 
j the ratel or honey badger, which occurs in tropical Asia and 
i Africa, This animal is badgerlike in appearance but the teeth 
are sectorial, the upper carnas.sial larger than the molar, with a 
sharp blade. The anal glands are developed as in the skunks; the 
anus is sunk in a pouch and the ear is reduced. 

The Mustelinae have the upper carnassial long with a small 
talon. The feet are digitigrade and not fo.s.sorial, with short, 
jxartly united digits and short, sharp claws. The weasel, stoat, 
mink and polecat (Mustek) of Europe, Asia and America, have 
thick-walled auditory bullae, which oi)en to the mastoid. The 
muzzle is .short and the dentition c.specially sectorial. Vormda, 
the tiger polecat of southern Europe and Asia, is characterized 
by its variegated dorsal coloration and unconstricted upper molar. 
Maries, the martens and sables, have four premolars and thin- 
walled bullae. The feet have hairy metatarsus, the carpal pads 
separate from the plantar pad. like Mustek and the car has a well 
developed marginal bursa. Gulo, the llolarctic wolverine, i.s a 
large plantigrade relative of the martens, with heavy dentition. 
The tayra (Tayra barbara), of South and Central America, is 
probably clo.sely allied to the martens, but the ear lacks the bursa 
and the feet are naked, with confluent pads. The grisons (Grisou 
j and Lyncodon) occur in Central and South America; they are 
more distinct from the tayra than was formerly thought. The 
bullae are low, the tympanic ring in contact with their roofs and 
their cavities are small and undivided. The dorsal coloration is 
gray or whitish, while the underparts are dark brown or black, and 
the anal glands arc well developed. The African muishonds 
(Ictonyx, Poccilictis) are also skunklike in coloration, being black 
with white stripes, but they are lighter in build and less fossorial. 
The cheek-teeth are or The anal glands are highly effective. 
Poecdo^aJe albhiucha, (he striped African weasel, is short-legged 
and long-bodicd, but otherwise similar to the larger forms. 

The Lutrinae, or typical otters, represented by many genera 
(Lutra, Aonyx, Pitronura, etc.), differ from the jxreceding sub¬ 
families mainly in their structural adaptation.s to aquatic life, 
and particularly in having the hind feet larger than the fore¬ 
feet, with long distensible digits. The kidneys also are lobulate. 
The skull in shape resembles that of the Mustelinae, but the 
upper molar is as large as the carnassial. The family ranges all 
over the world apart from Madagascar and Australia. 

The Enhydrini, or sea-otter (Enhydra), which is restricted to 
the north Pacific, differs from the Lutrini in the structure of the 
feet. The fore feet have the digits very short ancl tightly fused, 
and the hind feet very large and paddle-like with the digits pro- 
gres.sively increasing in length from the first to the fifth. Also 
(he lu.sps of (he teeth are all bluntly rounded. 

SUBORDER PINNIPEDIA 

Tbe seallike mammals .are often considered a separate order, 
but they are related to land carnivores. The upjier limbs are short, 
the feet, swimming paddles. The first and fifth toes of the hind 
feet are larger than the re.st. 'Phe cheek-teeth arc all similar. 

Otnriidae .—This family compri.-^es the .sea lions and fur seals; 
tlie.'-e have small external cars and iirogress on land in (juadru- 
pedal fashion by ap|)lying the naked .soles of all four feet to the 
ground. 'I'he incisor teeth are present, (he canines are of normal 
.size and (he (heek-teelh have compressed crowns with one main 
cusp. They feed mostly on fi.sh. There are seven well-marked 
species, each of which has received a generic name based on 
cranial charactcr.s. Stcller’s sea lion (Eumetopias jubata) and 
the northern fur seal (Callorhinus ursinus) are found in the 
north Paulk'; the Californian sea lion (Zalophus californianus) 
ranges from California to Japan; the Australian sea lion (,Neo- 
phoea cincrca) inhabits Australia; the Patagonian sea lion (Ot- 
aria flauescens) frequents the coasts of South America; the south¬ 
ern fur seal (Arctocephalus) occurs in the South American, South 
African and Au.stralian .seas; and Hooker’s sea lion (Pkocarctos 
hookeri^, also in the Australian seas. The family is thus restricted 
to the Pacific and southern oceans. 
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Fig. 3.—seallike (Tinnipede arctoid) carnivores, the figures in 
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Odoht'7udae. —This family contains the walrus (Odobcnm). re- 
-striclccl (o (he* n<jr(herri oceans. Its limbs are like those of the 
Otariidac, but the external ear is absent and the skull is remark¬ 
ably modified to carry the huRe tusk like upper canines, while the 
cheek-teeth are llat-crowned for crushing the shells of mussels 
and oysters upon which the walrus mainly feeds. 

Phocidne. —This family comprises true seals. They are also 
without external ears, but the hind-limbs are stretched backward 
to act as a tail-fin and their soles, which like (hose of the fore limb 
are hair>’, arc incaiiable of being applied to the ground. The 
\ariation in cranial and dental '‘haracters is greater than in the 
Otiiriidac, the common seals (Phoca) and the elcjihant seals 
\ Miroioifi^d) exhibiting the extremes. In Phoca the claws are all 
well devadoped, the digits of the fore flippers arc subequal and 
the first and fifth of (he hind flippers only slightly exceed the 
rest and the integument is not inoduced beyond (heir tips; the 
incisors are the cheek-teeth are cusped and mostly tw'o-rooted, 
the muzzle is normal, its orifice is small and encircled by the 
long nasals and premaxillae which are in contact. In Mirount^a 
(he digits of the fore f1i[)iTers decrease in length from the first 
to (he fifth, those of (he hind flippers have no claws and the 
fourth and fifth digits greatly exceed the rest and arc lengthened 
by skin-lobes; the muzzle of the male is developed into a di.s- 
tensible proboscis; the incisors are y, the small cheek-teeth have 
simple crowns and one mot, and (he premaxillac and nasals are 
short and widely separated and do not surround the dilated nasal 
aperture. Phoca and its allies, e.g., Halichaerus, the gray seal, 
are found in the northern oceans. Miroun?,a, the largest of the 
pinnipedes, reaching a length of 20 ft., ranges from (he antarctic 
to California; but there are many structurally intermediate gen¬ 
era in the northern and southern oceans. (R. I. P.; J. E. Hl.) 

EXTINCT FORMS 

Fossil remains of the majority of the common modern genera of 
Carni\ora arc founrl in the Pleistocene fomuitions along with a 


number of extinct tyiies which were known to prehistoric man. 
Among these the most remarkable are the sabre-tooth tigers or 
machaerodonts {see Machaerodus), the Arctothcrium or short¬ 
faced bear of North and South America, The cave bear of Europe 
(UrsHS spelaeus) and the California lion {ParUhera atrox) 
equalled in size the largest living species. The geographic range 
of hyenas, lions and Ciwn was then extended to northern Europe, 
while conversely (he wolverine and other northern Carnivora 
have been found as far south as Arkansas. 

All of the families of modern Carnivora arc represented in the 
fonnations of the later Tertiary epochs, most of them by a wider 
variety of types than those that survive to-day. and the ancestry 
of many of the modern genera can be traced back through (he 
Pliocene. Miocene and Oligoccne into or toward a common an¬ 
cestral stock which appears to be fairly represented by the Eocene 
family Miacidae of the Primitive Carnivora or Creodonta (sri 
Ckkodonta). The Miacidae. alone among the creodont families, 
have acquired the true carnassial or shearing teeth of the fissipedc 
Carnivora, p”* in the upper and mi in the lower jaw being enlarged 
and specialized for (his purpose; and on this account they are 
transferred by .some authorities to the Fissipedia. But they have 
not acquired the consolidated scapholunar bone of the w^risl nor 
the completely ossified auditory bulla of the Fissipedia, and for 
these and other reasons may be regarded as [iro-lissipede creo- 
donts, (See Matthew, 1009, Memoirs Amcr. Mas. Nul. Hist., vol, 
ix, part vi, pp. 339-340.) 

In the Oligocene numerous genera of primitive fissipede Carniv¬ 
ora are known from Europe, North America and central .Vsia 
They all appear to be rather nearly related, but the beginnings ol 
the distinctions betw-een viverroid, musteloid and c>'noid grouj)> 
can be perceiv’ed and the felids are already distinct. The fauna" 
of the three regions have much in common and tliesc Oligocem- 
fissipedcs are evidently descended from Holarctic Miacidae of the 
Eocene. They had apjiarently not yet reached Africa, although 
the Creodonta had preceded them into that region, at least as far 
as Egypt. Neither creodonts nor tissipede Carni\ora are found in 
.South America at this lime; the Carnivora did not reach the 
Neotropical region until the Pliocene, their jilace being taken by 
carnivorous marsupials in the older Tertiary of South America 

All of these Oligocene Carnivora have the scaphoiil and lunar 
bones united. Most of them have (he (ymjianic ring exfianded into 
a complete bulla, but the bulla is not infrecjuently loose!)' artic¬ 
ulated to the skull and is then usually lost in the fossil specimens. 

The cannid group has the dentition ' (he teeth hehincl 

3'T 

the carnassial moderately reduced and of cru.shing type. Cynodic- 
tis with only (wo upper molars leads through a number of inter¬ 
mediate stages {Nothocyo7t, Cpper Oligocene. Cynodesnnis,Ln\\e\ 
Miocene. (ialccyniis and Tcphrocyon, Upper Miinenei into the 
modern Canidae; while Daphanuis with three upper molars leads 
(through Daphaeiiodou of the Lower Miocene) into the Miocene 
Aniphi( yous or bear-dogs with enlarged crushing and reduced 
.shearing teeth. These equalled (he modern botirs in .size, but were 
still largely digitigrade with legs of moderate length and long 
heavy tail. They are connected with the (rue bears llirougli 
llemiryon (Miocene), IJyacnarctos and Indarctos (Plioicne) 
in which the teeth frrogre.ssively assume the fully spci ialized 
crushing type of the true bears, (he limb.s become long and .stnight 
the feet plantigrade and the outer digit of inntnis and pes the 
large.st. flow near (his series comes to being a direct line ol am es- 
Iry is not yet settled, but it umjuestionablv indie.it es that the 
bears are derived frouT firimitive Oligoccne (ynoids. The raceoeins 
also ajipcar to be derived from this ijrimitive cynoid stock, 
through Cynodon of the Oligocene and Phlaoryon ol the Lower 
Miocene, but it is probable that the modern J'rocyonidae aie 
several independent parallel branches from this sloc k rather than 
a single group. 

The Oligocene mustcloids have the po.st-carnasdal teeth more 
reduced than in the cynoids and of more or le^.s cutting type. 

Their dental formula is None of (hem have accjuircd 

.Vt-4-3-2 

(he c.xpansion of the inner half of rn' nor the thiMened tympanic 
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bulla that characterize modern Mustelidae; these characters ap¬ 
pear in a very rudimentary stage in most of the Lower Miocene 
and more fully developed in the Middle and Upper Miocene 
mustelines, but arc assumed indeix ndently in a number of separate 
scries (hat lead up more or less directly into the martens, weasels, 
wolverines, otters, skunks and badRcrs. 

The viverroid group is hardh- distinguishable in the Oligoccne 
by t(;oth characters, but it shows in contradistinction to the cy- 
tioids and musteloids a certain tendency to extend the bulla back¬ 
ward and expand the jjaroccipital [jrocess over its {)Osterior end. 
'Fhe well-developed i)arnstyle on the upixT carnassial. character¬ 
istic of most modern Va'verridae and Felidae, is .small and incon¬ 
stant in their Oligoccne ancestors, and is moreover not uncom¬ 
monly found in Tertiar>^ cynoids and musteloids (Ar/i/rof/ofi, 
etc.). In the Miocene X’iverrid.ie (he limitation of the jucst- 
carnassial teeth t<j two abo\'e and one (the setond true molar) 
f)elow, both well developed, beconu's more definite, the bulla 
more characteristic and the division between viverrinc and her- 
pestine genera begins to be distinguishable. 

A number of intermediate genera in the Miocene and Lower 
Pliocene {I( (ilinriiiw, Lrptliydcna, Pulliyaoui) are transitional 
to the hy(‘nas, whicli arc fully developed in the Lower IMioiene 
and are clearly derivable from j)rimitive civets, although the 
kno\^'n species of these intermediate genera are not dire«tl\' an¬ 
cestral. Hyenas and livets are founrl only in the old world 
Tertiaries, although fragmentary remains of hyenoid ('anidae 
from the Tertiary of North America have several times (Achtro- 
don, liorophni’us, “I’ro/iydcna," Clidsmoporf/irtrs) l>een mis-' 
(akenly referred to these (»ld world families. 'I'he Tertiary canids, j 
on the other hand, are chiefly North American, while the Muste- 
lids atid ursids are Holarctic. 

Till' Felidac' are quite distinct in the Oligoccne, ;md all of 
tliem show, but in differing degree, an enlarged and com|)re.ssed 
ui)pi‘r canine, redmed lower c.inine and llanged or angulate chin, j 
The>- apiM'ar to tall itito (wo .senes; in one these characters and j 
associated special adaptations in skull and skeleton are doci(ledl>’ j 
more mtirked and are ])rogressi\el>’ increased in (he bower and j 
I'piHT Miocene to (ulminate in the sabre-tooth tigers of the j 
Pliocene and Pleistoccme (sec M ACir.AKKonrs). In the other series ! 
the aboN’e noted peculiarities, alnaidy much less developed, are | 
progressivelN’ reduced to I he !iearl>' normal condition of the 
modern IVlidae in which upper and lower canines are nearly 
equal, and the chin has lost its flange. The clouded leopard (g.v.) 
of Mala>si.) is the most primitiw li\ ing species in these as in some , 
Ollier p.irlic ulars. Pinutis of the Oligocene. Mmrdvw^ and Arch- j 
ddlurus of (tie bower Miocene, P\inddrlurus ot (ho latcT Miocene, j 
are the successi\c‘ slagc-s in the ancc’stry of the Felidae, while 
]IoplopJioncus and Eiisniiliis of the Oligocene and Md< lidrrodns 
of the Miocc'iie lead into the- more highly .spec iali/c'd s.ihre-tool lis 
Smitodon and .\f('i^dtt(lirrcon ot (he I’liocene and Pleistocene. In 1 
hot h l he fc-line .and mach.ierodontine series t here* is also a jirogressive 
specialization of the shearing teeth and reduction of the-premolars, 
tliese teetli in Diniflis being not far beyond (he st.age rc'ached in 
the modern \ i\errid genus i'ryptttproctd. (\V. I). M.; X.i 

TEMPERAMENTS OF THE CARNIVORES 

It is a common[)lace ohserwition (h.at cat and dog leave cliarac- J 
(eristic and incompatible lemper.mients. Croups of cats do not i 
ioin in chasing a smaller clog, and dogs do not palientlv watch a i 
mouse-hole, bit tie rellection is reejuired to extend suc h observa- ! 
lion to other tN'pes of carni\ores. Indeed, each of (he princiji.d | 
members of the carni\ore group, wild as well as domesticate'd, in I 
so far as it has been familiar to European jieojiles, has left its 
stamp on folklore and even in (he structure of language. We 
speg,k of the gregariousness and loyalty of dogs, of the solitary 
nature and stealth of cats, of the cunning of foxes and of the 
ferocity of weasels. The bear has (wo familiar characters—lie is 
a by-word for surliness, as well as for good-natured inoffensive¬ 
ness—but these correspond accur.itely on one hand to his be¬ 
haviour when annoyed (well known from the ^u•diae^•al bc'ar 
baitingb and on the other to his character when unmolested in 
the wild. The comparative study of such p.sychic characters ap¬ 


plying to families and genera deserves attention. 

While such widespread impres.sion.s cannot be very exactly or 
scientifically formulated, the fact that the mental charactcri.stics 
of the familiar domestic cat may be seen in its relatives in quite 
the .same way as anatomical peculiarities, such as the sheathed 
claw’s or vertical j^upil of (he eye. has profound philosophic im¬ 
plications. Differences of temperament in other mammalian 
groufis, and characteristic of whole orders, elephants or monkeys 
for example, may’ be detected in a still more general wa>’. The 
topic was referred to by Clarence Da}’ in a clever evolutionarx 

e. ssay. This Simidti World. 

'I'he importation of the giant panda, which represents a distinct 
subfamily of carnivores, into U.S. and European zoological gar¬ 
dens made observation of this previously unfamiliar creature pos¬ 
sible. Its instant iiopularit}'. equally with its keetiers and with the 
visiting jiublic, ob\iousl\' had as its basis a novel and distinctive 
set of beliaviour patterns. 

For a person familiar with cats and dogs to imdcrlake the 
brcc'ding of ferrets means another insight into the famil\’ charac¬ 
ters of carnivores. The ferret is a typical repre.sentative of (he 
wca.M'l famih', and though as long domestic as the cat, retains 
muih of the curiously intent ferocitx' of its wild rclatixes. 'I'he 
weasel temperament aiipears to have impressed itself on the he- 
haiiour of the smaller rodents arul (he rabbits (hat form (he 
principal prey of (he smaller memliers of the weasel tribe. These 
rodents di.splay an unreasoning and helpless fear of (he ferret, as 
of (he wea.sel. The play of a lame adult ferret with a human 
being is startlingly different from (hat of a cat or a clog, and the 
play of young ferrets with each other is cqiiall}' characteristic. 

'I'he skunks arc very distinetiv'c members of llu‘ weasel familx- 
eonfitu'd to the Americas, 'bhex' are still somewhat confused lin¬ 
guistically with the European jiolecat (the wild relatixe of the 
ferret ). The skunk characteristic of complete fearlessness is ob¬ 
viously correlated with its cons|iicuous type of colouration and 
with its astonishingly effective means of defense by the spray of 
an overi)()W'ering sc'enl from its anal ghmds. Exeii the fearless- 
lu’ss of the skunk, howexer. relates it psychologically to (he 
weasel tribe, in which lack of fear of very much larger animals, 
c-ven carnivorexs, is characteristic. 

'I'he raccoon reiircxscnts still another type of carnivore whose 
peculiar h.ibits and temperament have become ftimiliar, Raccoons 
an* said to exhibit exceptional inlelligence in releasing themselves 
from cages, and intelligence may well be associated with (heir 
most highlx- develoix'd characteristic, insatiable curiosity. It is 
curiosit}. in (urn. that makes the raccoon an cas>' ]ircy to the 
(rapiH’i who baits his (rap or .snare with some utuisual or glittering 
object. 

'I'he eoati of tropical America differs radicalK from the rac¬ 
coon in gregarious habits but betrax's its relationship by an 
«‘(|iiallx- c'viclent extreme of curiosity. 'Fhe arboreal and nocturnal 
kink.ijou, alscf (liought to be a relative of the raccoons, is so clis- 
tinitixe in its habits that it max’ be expected to have quite as 
distiiutixc nu'ntal characters. 

The obs(‘r\.itions ;ind imprc'ssions of naturali^ts as to the minds 
of xvild animals, and (he fre(|uently iirejudiced ol)servations of 
the kc'eper of pel animaF obx•iou.^ly need ciilical sifting and ex- 
pc'riment be fore’ the riu-nt.il cliarac lerist ic.s of animals can be 
associated proicerlx’ xvith the taxcmomii categories of orders, 

f. imilies. gc’nc’r.i, spec ies, raec-s and indix ielual.s. The intc’rrelation - 

of h.ibits, strucliin’ and mental characteristics likewise require 
more, and more critical, obscTvalion. There are, howevc'r. strong 
indications of such associations. (K. F. S.) 

CARNIVOROUS PLANTS, the better term for insec tivor¬ 
ous plants, are. like the parasites, climbers or succulents, a phxsi- 
ological assemblage belonging to a number of distinct families, in¬ 
cluding some among t he fungi. They agreein hax ing t he ext raorclinarx’ 
habit of adding to the supplies of nitrogenous material and salts, 
afforded them in common with other plants by the soil and at¬ 
mosphere, by capturing and consuming by digestion or by the 
aid of bacteria, insects and other small animal forms fcrustacea 
larvae, nematodes, etc.). The various and curious mechanical 
.’irrangements by xvhich these supplies of animal food arc oh- 
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tained and utilized are described under the hcadinfis of the vari¬ 
ous genera. 

JVrhaps the mo.^t generally known of the carnivorous i)lants 
occur in the family Droseraceae, and this i.s because of the world¬ 
wide and common occurrence of the sundews (Drosrra spp.). 
The carnivorous genera include Droscra, Drosophyllum, Aldro- 
randii and Diouaca. Byblis, previously regard(‘d as another 
genus of this family, has been placed in a separate family, the 
liyblidaceae, by Domin. Roriduln, hitherto regarded as carni¬ 
vorous, has been shown not to be so. It is an insect catcher, but 
does not make use of them, its secretions being resinous (Lloyd). 
'I'he Sarraceniaceae contain the genera Sarniccnia (nine or ten 
species); Darlin^tonia (Chrysamphora), one species; 11 diam¬ 
phora, four species. The Nepenthaceae consist of one large genus, 
Xepenthes, with upwards of 6o species. These three families 
(the Hyblidaceac aside) arc closely allied and form the series 
the Sarraceniales of the fn‘e-pelaled st'ction (Choripetalae) of 
the Dicotyledons. The curious jjitcher plant, Ccphalatus joUicu- 
laris, comprises a seitarate family, the Cephalotaceae, closely 
allied to the Sa.\ifragac(‘ae. Tinally the genera ida. (b u- 

lisf'a, Vtricularia, Biovularia and PolypomphoUx are a distinct 
group belonging to the gamopetalous fainih' Ltailibulariaceai*. 

I'he large genus Droscra, of more than ()0 siK'cies, are of world¬ 
wide distribution, the largest .species being found in Australia, 
\iz., D. yii^antca, growing to a stature of three feel, with adhe¬ 
sive clinging leaves. Its congeners on the other hand are usually 
confined to restricted and well-defined, comparatively small areas, 
'rhus Drosophyllum grows on the dry hills of Portugal and near¬ 
by Morocco. Its habitat is in contrast to that of all the other 
tarnivorous plants, which is swampy or wet, acid and infertile 
soils. The two species of Byhlis have a wide range from south¬ 
western Australia to its northern tropics. Of the two jilnsiologi- 
call}' closely related monot.vpic genera, Aldrovanda and Diouaca. 
Aldrovanda has a very wide range in the old world from the 
Iberian peninsula to Jajian and in Africa tertainly as far south 
as the Chobe Swamp in I’ortugue.se East Africa. Its wide distribu¬ 
tion may be partly e.xplained by the fact that it is a iloating 
swamp plant, though it appears rather particular about its imme¬ 
diate surroundings (Ashida), Diouaca muscipula on tlu' other 
hand is found only in North Carolina and to some extent in South 
C'arolina, IJ.S.A. The four species of Hcliamphora are to be 
found on the table mountains of the (luianas and Venezuela, the 
Mts. Roraima, Duida and Auyan-Tepui being the three knowai 
localities. Darliu^louia grows in swampy places from sea level 
to 6000 ft.. api)ro.\imately. in the coastal belt and the nearin' 
Sierra Nevadas of southern Oregon and northern California. Of 
Sarraccuia there are nine or ten species, ranging from Labrador 
to Louisiana along the whole of the Atlantic seaboard and as far 
west as Winnipeg, and perhaps still farther. The richest c<tn- 
geries of species is in the southeastern U.S. The ca.bo .siKwies 
of Nepenthes are natives of the wet tropics of the Old World, in 
the Indian Archipelago, and northern Australia, Cochin-China. 
Bengal, and the Seychelles and Madagascar. Of the gamopetalous 
Lentibulariaceae, Pinyuicula is fairly abundant in the north 
temperate zone, and ramies down the Andes to Patagonia, al¬ 
ways in moist habitats. The 250 species of itrirularia are lloal- 
ing aquatics which grow' in quiet waters or sandy or muddy soils, 
moss of rocks or trees, etc., and are circumterrestrial, from Green¬ 
land to South Africa in longitude. Their clo.sely related two 
species of Biovularia are tropical American. PolypomphoUx is 
south and southwestern Australian, and is fairly restricted geo¬ 
graphically. Geulisca is a small genus of tropical west Africa and 
the tropn'cal regions of Brazil. It is worthy of remark that, with 
the above named exception of Drosophyllum all the carnivorous 
plants agree in inhabiting damp heaths, bogs, sw'amps, very wet 
soils usually of quartz sand or mud, where water is abundant and 
where there is a paucity of nitrogenous material and possibly of 
suitable salts. 

There are also carnivorous plants among the fungi, speaking 
in a striG sen.^e. .\s I’feffi-r long aiio pointed out, a great many 
fungi are carnivorous in that they live on animal food. Here is 
meant the soit that have special ;irrangenienls or traps by whi«'h 


they catch their prey. The first was discovered by Zopf {i88Si. 
It was a fungus {Arthrobotrys oli^ospora) already described In' 
Fresenius. but was shown by Zopf to have minute loojis by which 
it caught live nematodes, into the bodies of which it then sent 
penetrating digesting and ab.sorbing branches (haustoria). Other 
similar .s[x*cies arc now' known, in some of which the trapping 
loops are comjxi.sed of three cells which immediately swell when 
an eelwomi ventures to insert head or tail, ^uch as Daefv- 
lella bembicoidcs (Couch). A fungus which catches armoured 
rotifers by mean,, of short branches with end cells which on being 
attacked c.xude a strong adhesive was disiovered and named in 
iQii by Sommerstorff as Zoopha^us insidiaus. .\nother similarlv 
acting species is Sommcrsiorllla spiuosa described h\' .Arnaudnw in 
iq:^. A number of other siK-cies with devices of other kinds 
(sticky discs or patches chielly) have been described in detail Iw 
Drcchsler. All the.se arc of course microscopic in dimensions; 
accordingly there are iiroliably many others awaiting disioN'c'rc'. 

Acc F. E. Llocd, The Carnivorous Plants, (F. E. L.) 

CARNOCk, ARTHUR NICOLSON, 1ST Bakov ( iS.4()- 

igjS), British diplomatist, was born in London on ,Sepi u), i.S.jg, 
the son of Admiral Sir ITederick W. E. 11 Niiolson. loth Bari 
(1815-99). He was educated at Rugby and Braseiiose I'ollege, 
Oxford, and in 1S70 enti’red the foreign olVui' as assistant ])ri- 
vate secretary to Lord Gran\'ille. In 187.4 he was attached to the 
British embassy in Berlin, and after occupsing ;i sui'iession of 
minor diplomatic posts became in 1885 chard d'afhiirc\ at 'Feh 
ran. From 1S.S8 to 1904 he held posts in ('onslantinople, Bul- 
I garia and Morocco, whi-re he was minister. In iS()9 h(' succi'eded 
I his father as iith baronet. In igot) Sir Arthur Niiolson went as 
amb.issador to Russia, returning in iqto to the foreign offue as 
I underst‘cr(‘tary for foreign affairs. He retired in iijili, when he 
' received a iH'c'rage. He jiublishc'd in 1S75 a History oj the Gn- 
\ man Coustitutiou. lie died on No\', 5, 1 ()jS 

CARNOT, LAZARE HIPPOLYTE ( I S01-1S8S I, Frem h 
[ slati'sman, the .second son of L. N. M. Carnot (r/T.), w.is horn at 
Saint-Omer on Oct. 6, i8ot. Hipiiolvti' C'arnot liscd al lirst in 
I exile with his father, rc'turning to k'niiue only in 1825, lie wrote, 
; in 1850, an Expose dc la doctrine Saint-SiuKaiieufie and lollaho 
rated in the Saint-Simonian journal J.e Produetcur. In M.in h 
1850, afic'r the dissolution of the chamber h\’ Louis Philipiie. lie 
was elected deputy for Baris (re-elected in 1842 and in 18,4(11 
and .-^at in the group of the radical Left. .'\( the nwokilion ol 
18.48 he becaihe minister of (education in the ])ro\'isional go\ern- 
ment. In jirojiosing a law for free and ohligatorv primar>' c'dina- 
tion he declared himself against iniri'K secular sihooK, holding 
th.'it ‘'the minister and the schoolmaster are I lie two loliimns on 
whiih rests the* edifice of the republic.” By this attitude he .ilien 
.'lied both the Right and the* rejiublicans of the e.xtreme Left, and 
was forced to resign on juK' 5. Cnclc-r the empin- lie refused to 
sit in the Corps Ledslaiij until 1864, in order not to have to take 
the oath. I'rom 18^)4 to 1869 he was in the nqKibliian opjiosition, 
taking a very active jiart. He* was a member of the constituent 
as^i-mbly of 1871, and in 1S75 was nominated a senator for life 
Tie died on March 16, 1888, tlirc-c* months after the eledion of hi 
(Ider son. M, I'. S. Gariiot, to the presideiicc' of the republic, lb- 
h.'id ]»iiblished Lc Ministerc de Piustructiou pnblique et di s cultt s 
du Jd Jevrier an d juillet iSqS (1849), Memoires sur Lazarr 
Carnot (2 vols. TS61-64. new ed., 1907). Mnnoires dr Barerr 
(with David AngcTs. 4 cols , 1842-45). 

notice* by Lefevrc-lF)rt;iIi.s in \Ol. wwiii of the .Snoor', of the 
Academv of Moral and Political Science.s. 

CARNOT, LAZARE NICOLAS MARGUERITE 

(1755-1823), French general, was born al Nol.iy, ('die cbOr. on 
May 13, 1753. He entered the cor[).s of enginc*ers. beioming 
ca|)lain in 1783, just after the publication of his first work an 
Essai sur les machines rn dndal. In 1784 he wrote his Elo^e 
of Vauban. But a.s the result of a controversy with Mont alemhert, 
('arnot abandoned the offuial, or \'auhan, Ihc'ories of (hi* art o) 
fort ifuat ion, and went over to the “per]K‘ncli( ul.ir’’ school ol 
Montalenibert. He W'as ronsc'C|iient ly imprisoned, on the pi'elext 
of having fcniehl a duel, ancl only released when selcited to 
accennpany I'n'nce Henry of Prussia in a \'isit to N’.nihan's forti- 
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iications. 'I'hc Revolution drew him into political life, and he was 
elected a deputy for the J’as do Calais. Carnot was a stern and 
sincere repuhlitan, and voted for the execution of the king. In 
the campaigns of 179^’ and 179.^ he was continually employed a.s 
a commissioner in military matters, his greatest service being in 
April, I 79.^, on the north-eastern frontier, where the disastrous 
battle of Neerwinden and the sul)se(^uent defection of Dumouricz 
had thrown everything into confusion. 

Carnot was the real organizer of victory for the revolutionary 
armies, He was a military genius who cast aside the hampering 
traditions of th(‘ Trussian military s( hool, at that time blindly 
followed by other hiuropeari armies. He abandoned the idea <if 
seeking to defend all points, and formed the French armies into 
large masses able to strike deadly blows at the enemy. The 
siK cesses of Joiirdan, Jloche and J’ichegru were largely clue to 
the new coiicei)lioMs of strategy incuUated by ('arnoL. The 
( hanges he made in army tac tics were e(|ually important. Deploy¬ 
ment in line' ga\'e way to the oldc'r system of attack in columns 
formation, under which full use iinild be made of the superior 
(juality and inielligem e of the F remh soldier. Side by side with 
these changes in the art of lighting. Carnot carried out other im¬ 
portant admini.stralive changes, notably in the organization of (he 
food sujiply- Under his new system the l*'rench soldier was fed. 
clothi'd, and supplied with munitions far more eriicic'ntly than 
he t ore. 

Alter his reorganization of llie army front C'arnot returned to 
I’aris and was made a meinlK.T of the t'oinmittca* of Public Safety. 
Hc‘ was ciiarged with duties corresponding to those of tlie modern 
chief of the gc-neral staff and adjutant-general. As a member of 
the committee he signed its dec ree's. His whole attention W'as given 
to the defence of the; frontiers. He organized 14 armies, which 
includc'ci over a million mc'n, in the course of a single year. His 
labours were' im c'ssant; practically every military document in 
the archives of the committee was (.’arnol’s own w'ork, unci he* was 
repeatedly in the field with the armies. His part in Jourdan’.s 
great victory at Wattignies was so important that the* credit of 
the clay has often been assigned to Carnot. The winter of 1793- 
c)4 was siicnt in new preparations, in instituting a sevc'ie cli.sci- 
pliiie in the new and ill-tiained troops of the rc'iiublic, ancl in 
improvising means and matc'iial of war. He continued to vi^it 
(he armic's at Ihc' front, and to inspire them with energy. He 
ucc|uie.sceci in the fall of Robespierre in J7t;4, but latc'r clefendc'd 
Ihirere and others among his colleagues, declaring that he him¬ 
self had constantly signed papcTs without reading them, as it 
W'as physically iiupo.^.sible to do so in the press of bu.dness. When 
Carnot's arrest was demanded in May, 1 7c)5. a deputy cried "Will 
you dare to lay hands on the nucii who has organized viclory.'*’” 

Carnot was c'leclc'd one of the (ive Directors in November. 
I7c)s, and continued to direct the war clc‘])arlmenl during the 
campaign of 17cg). Late in 17(16 he was made a member (1st 
clash) of the Institute, which he had hc'Iped to establish. He was 
for two jicriods president of the Directory, but in its later stages 
found himselt at v.iriance with Parras ancl his adherents. On the- 
couf> d’i'tiit of the iSth l-'nidicior (i7C)7) he was warned in lime 
and look refuge abroad. The ridiculous accural ions of conspir¬ 
acy against the republic drew from him a Ri'potisc on rapport 
dc J. C. liiiillt'ul, which gives an admirable account of the work¬ 
ing of the constitution of 1795. 

('arnot rc'turned to I'ratice after the iSth Tlrumaire ( i7()9) and 
was rc'Hdected to the Institute in iSoo. Ivarly in iSoo he became 
minister of war, and he accompanied Moreau in the c'arly part 
of the Rhine campaign. His chief work was, however, in reducing 
the expenses of the armies. Contrary to the usual cu.stom he 
refused to receive presc'uts from coniractors, ancl he effected 
much*-needc'd reforms in every part of the military administration. 
He tendered his resignation later in the year, but it was long 
before the First Consul would accept it. From 1801 he lived in 
retirement with hi.s family, employing himself chiefly in scienfific 
pursuits As a senator he consistently opposed the increasing 
monarchism of Napoleon, who, however, gave him in iSog a 
pension and commissioned him to write a work on fortifualion 
for the school of MeU. In these, years he had published Dc la 


correlation des figures de ghtmetrie (1801), Ge.omitrie dc position 
(1803L ^nd Prmcipcs fomiamentaux dc Vequilibre et du mo live- 
ment (1803), all of which were translated into German. 

His great work on fortification appeared at Paris in 1810 (De 
la defense de places fortes), and was translated for the use of 
almost every army in P 2 uropc. He took Montalembert as his 
groundwork. Without sharing Montalembcrt’s antipathy to the 
ha.stioncd trace, and his predilection for high masonry caponiers, 
he followed out the principle of retarding the development of the 
attack, ancl provided for the most active defence. To facilitate 
sorties in great force he did aw'ay with a counterscarp w’all, pro¬ 
viding instead a long gentle slope from the bottom of the ditch 
to the crest of the glacis. This, he imagined, would compel an 
assailant to maintain large forces in the advanced trenches, which 
he proposed to attack by vertical fire from mortars. Along the 
front of his fortress was built a heavy detached wall, loop-holed 
for fire, and sufficiently high to be a most formidable obstacle. 
This “Carnot wall,” and, in general, Carnot’s princijile of active 
defence, played a great jjart in the rise of modern fortification. 

He did not seek employment in the field in the aggressive wars 
of Naiioleon, remaining a sincere rcpublic.in, but in 1814, when 
I'rance itself was once more in danger, Carnot at once oflc^red his 
.services. He was made a general of division, and Napoleon sent 
him to the important fortress of Antwerp as governor. His de¬ 
fence of that {dace was one’, of the most brilliant c’pisodes of the 
campaign of 1814. He joined Naiioleon during the Hundred Days, 
and was made minister of the interior, the office carrying with it 
the dignity of count, and on June 2, he was made’ a iieer of 
France. On the second Rc.st ora lion he was {iroscribcal. He Jived 
them eforward in Magdeburg, and died there on Aug. 2, 1823. 
His rem.'iins W(*re solemnly removed to the Panthcam in i8S(^. 
Jaing Ix'fore (his, in J.S36, Antwerp had erected a statue to its 
defender of 1814. In 1837 Arago pronounced his eloge before 
the Acadc'-mie des sciences. The memory of his military career 
is jirc'servc'd in the title, giva-n to him in tlic Assembly, of “The 
organizer of victory.’’ 

Ibiu.ior.kAiMiv,—Huron de H . . . . Vir privet', politique, cl morale 
de L.A'.M. Canutt (i.SiO); Sc'-rievs, Cartiot, .'•a j'ic politique rt privre 
(iSiC'); Mandar, Notice hioy,r(iphique ,o/r le general Carnot, c'lc . 
(i.SiS); W. Korle, Das Ja-hen L.N.M. Carnots (Leipzig, ; IV F. 

'I'issot, Afemoiris hi'itoriqurs et militairrs stir Carmq (tS-’j); '\rago, 
Hiogrnphie de Carnot (iKso) ; Hiiiprclyte Carnot, Memoires \nr Carnot 
(iSCii-Op new ec!., 1907); C. Rc'mond, Notice hiographique snr Ir 
grand Carnot (Dijon, 18K0) ; A. Picaud, Carnot, I’lirganisatcur dr la 
viiioire (1SS5 and 1SS7); A. Hiirdcaii, Vne Fantillr de patr/ofes 
(tSSSI; L. Hennet, Lozare Carnot (iSSF.) ; Cl. Hubbard, fhir Famillr 
ri^piihlicaine (iSKS'l; M. Drev fous, Les 7 'rois Carnot (T888j; M. 
Hoiinal, Carnot, d’apres h\s archives, ole. (i888'l; Menuiir liv F.. 
Charavarav in l,a Cirande Encyelophlir; C. Malliiot, Pour Vainerr, 
]’ie, <>(iinions, rt pen\ee\ de L. Carnot (igifO. The Correspondancc 
generalr dr Carnot lum been oditc'd by Charavarav (189:’). 

CARNOT, MARIE FRANgOIS SADI (Sadd (1837- 

i8cj 4 1, .ph jiresiclent of the 3tcl french Republic, son of L. Hippo- 
Ivtc Carnot, was born at Limoges on Aug. 11, 1837. Ho was edu- 
catc'd at the Lcole Poivt(chni(|ue and the Lcole des Fonts ct 
ChaiisscVs, and then obtained an appointmc’nt in the public service. 
He was c'litru.sled in 1870 with the* (ask of organizing resistance in 
the departments of the Fmre, Calvados and Seine Infcrieure. and 
made prefect of the last named in Jan. 1S71. In the following 
month he was elccled to the National Assembly by the de[>artmcnt 
Cute d Or. In Sept. 18S0 he bc'came minister, and again in April 
18S3, passing almost immc'diately to the Ministry of Finance, 
which he held under both (he lA'rry and the F'reycinet administra¬ 
tions until Dec. 18S6. When the Wil.son scandals {sec Grew) 
occasioned the downfall of Grevy in Dec. 1887, Carnot became a 
candidate for the presidency, with the support of Clemenccau and 
others who desired to see a pre.sident who bad no connection wuth 
the politics of the market place. He was elected by 616 votes out 
of 827. The internal situation was a critical one. the stability of 
the State being threatened by (he Boulangist agitation, but Boul¬ 
anger W'as exiled in iS8g. Carnot had but one other serious crisis 
to surmount, the Panama scandals of 1S92, which, if they greatly 
damaged (he prestige of (he State, inc reased the rcs{K*( t felt for 
its head, against whose integrity none could breathe a word. On 



CARNOT—CARO 


903 


June 24, 1S94. after sp)eakinp at a public banquet at Lyons he 
was stubbed by an Italian anarchist named Caserio and expired 
almost immediately. The horror and ^rief excited by this trapedy 
were boundless, and lh(; president was honoured with a si)lcndid 
funeral in the Pantheon, J’aris. 

See E. Zevort, IIn!one tie la Trobictne Rt^publtque, tome iv., “La 
Presklcncc de Carnot’’ (Paris, J901) ; A. A. G. Hanotaux, llisioire de 
la Troisthne Rt^puhliqne (1904, etc.). 

CARNOT* NICOLAS LEONHARD SADI (1796-1832), 

French physicist, elder son of L. N. M. Carnot, was born at Paris. 
He was admitted to the Lcole Polytechnique in 1812, and late in 
1814 he lelt with a commission in the Finjjineers and with pros¬ 
pects of rapid advancement in his prole.ssion. But Waterloo and 
the Restoration ltd to a second and final proscription of his 
father; and though not himself cashiered, Sadi was purposely 
told off for the merest drudgeries of his servitc. In 1810 he pre¬ 
sented himself at the examination for admission to the staff 
corps (e'tat-viajor) and obtained a lieutenancy. He then studied 
mathematics, chemistry, natural history, technology and even 
political economy. He was an enthusiast in music and other fine 
arts, and practised all sorts of athletic sports, including swimming 
and fencing. He became captain in the Engineers in 1827, but left 
the service altogether in the following year. He died of cholera in 
Paris on Aug. 24, 1832. He was an original and profound thinker. 
The only work he published was his Reflexions sur la puissance 
motrice dii fen ct sur les machines propres d dcvclopper cette 
puissance (1824). This contains but a fragment of his scicntilic 
discoveries, but it is sufficient to put him in the very foremost 
rank, though its full value was not recognized until pointed out 
by Lord Kelvin in 1848 and 184(1. Fortunately his manuscripts 
had been preserved, and extracts were appimded to a reprint of 
his Puissance motrice by his brother, L. H. Carnot, in 1878. 
These show that he had not only realized for himself the true 
nature of heat, but hud noted down for trial many of the best 
modern methods of finding its mechanical ecjuivalent, such as 
those of J, P. Joule with the perforated piston and with the fric¬ 
tion of water and mercury. Lord Kelvin's ex[)eriment with a cur¬ 
rent of gas forced through a porous plug is also given. “Carnot’s 
principle,” that the effi( iency of a reversible engine depends on 
the. temperatures between which it works, is fundamental in the 
theory of thermodynamics iq.v.). 

CARNOUSTIE, small liurgh and watering jd ace, Angles (I'or- 
farshire), Scotland. Pop. (est. 1938) 4,801. Area, .9 sc) mi. It 
lies on the North sea, 1O4 mi, E.N,E, of Dundee by the L.N.E,R. 
Bathing and golfing are good. There is a vegetable preserves fac¬ 
tory. Barry Links, a triangular sandy tract 01 copying the south¬ 
eastern corner of the shire, is used as a military ground. Its ex¬ 
treme point is called Bucldon Ness, off which are the dangerous 
shoals locally know-n as the Roaring Lion. Un the ness two light¬ 
houses have been built at different levels. 

CARNUNTUM, an important Roman fortress (Kapeoes in 
Ptolemy), originally belonging to Noricum, but after the isl 
century a.d. to Pannonia. It was a C'eltic town, the name, which 
is nearly always found with K on monuments, being derived from 
Kar, Karn (“rock,” “cairn”). Its extensive ruins may still be 
seen near Hainburg in lower Austria. It was a very old mart for 
the amber brought to Italy from the north. During the reign of 
Augustus (a.d. 6), Tiberius made it his base in the campaigns 
against Maroboduus (Marbod). Later it became the centre of the 
Roman defences of the Danube from Vindobona (Vienna) to 
Brigetio ( 0 -Szdny), and (under Trajan or Hadrian) the perma¬ 
nent quarters of the XIV. legion. If was created a municipimn by 
Hadrian (Aelium Carnnntiim). Marcus Aurelius resided there 
(172-175) during the war against the Marcomanni, and wrote part 
of his Meditations. Septimius Severus, governor of Pannonia, 
was proclaimed emi^eror there (193). In the 4th century it was 
destroyed by the Germans, and though it was partly restored by 
Valentinian I., V’indobona became now the chief military centre. 
It was finally destroyed by the Hungarians in the middle ages. 

See J. W. Kuhitschek and S. Frankfurter, Fiihrer durch Carnuntum 
(3rd eel., r8()4); Pauly-Wissowa’s Realenryclopadie s.v.; Corpus 
Inscriptionnm Latinarum, iii., part i. p. 550. 


CARNUTES, a Celtic people of central Gaul, between the 
Sequana (Sein«) and the Liger (Loire). Their territory included 
the greater part of the modern departments of Eure-ct-Loir, 
Loiret, Loir-et-Cher. The chief towns were Cenabum (Orleans) 
and Autricum (Chartres). In the time of Caesar they were de¬ 
pendents of the Remi, but joined in the rebellion of Vercingetorix. 
As a puni.shmcnt for the tneicherous murder of some Roman 
merchants and one of C'aesar's commissariat otVicers at Cenabum, 
the town was burnt and the inhabitants put to the sword or sold 
as slaves. They sent 12.000 men to relieve .\lesia, but shared in 
the defeat of the Gallic army. Having attacked the Bituriges 
Cubi {see Bituric.i;s). who appealed to Caesar for assistance, 
they were forced to submit. 

Under Augustus, the Carnutes were rai.scd to the rank of 
civitas foederata, retaining their own institutions, and only bound 
to render military .service to the emperor. I'p to the 3rii century 
Autricum was the capital, but in 275 Aureliaii changed Cenabum 
into a civitas and named it Aurelianum or Aiirelianeiisis urbs 
(whence Orleans). 

IliHl.ioCKAi’UV.--.A. Desjardin.s, C'lhiy.raphie hiUorique tie la Ganle, 
ii. (i870-<i3); article and bibliography in La Grande Pdievt lopedie; 
'F. K. H<flnu's, Caesar's Gotique.sl of Gaul (1800). l-'or aiKiinl iuithori- 
ties see Caesar, Bell. Gall. v. 25. 29, vii. 8, ii, 75, viii. 5. 31 ; .Stralio iv. 

pp. 191-193- 

CARO, ANNIBALE (1507-1566), Italian poet, was liorn 
at Civita Nuova, in Ancona, in 1507. He biaaiiie tutor in the 
family of Lodovico Gaddi, a rich Elorentine, and then starelary 
to his brother Giovanni, by whom he was presented to a \Mlu:ible 
ecclc.siastical preferment at Rome. At Gaddi's di'alli, he (’iiterial 
the servile of the Earne.se family, and beeame lonluienli.il secre¬ 
tary in succession to Pietro Lodovico, duke of Parma, and to his 
sons, duke Ottavio and cardinals Ranuccio and Alexander Caro's 
most important work was his translation of the .Aoteid (\eniee, 
15S1; Paris, 1760). He is also the author of Rime (KtjoC Can¬ 
zone t 1553) and sonnets, a comedy named {Hi Straeeioni (15.S.’), 
and two clever jeiix d'esprit, one in ])raise of tigs. La Fieheide 
(1539) and another in eulogy of the big nos(‘ of Leoni ,\ncona, 
president of the Academia didla Vertu. Caro's jioetrv is disliii- 
guisheil by the freedom and grace of its versilication; indeed he 
may be said to have brought the verso sciolto to the highest de¬ 
velopment it has reached in Italy. His prose works cmisisl of 
translations from Aristotle, Cyprian and Gregory Nazian/en, and 
of Idlers, written in his own name and in those of the c.irdinals 
!• arne.se, which are rcmarkalile both for the baseness they display 
and tor their euphemistic jiiilish and eii‘ganc(“. His fame is defaced 
by the virulence with which he attacked Lodovico ('astelvelro in 
one of his canzoni, and liy his meanness in denouncing him to the 
Holy OtVice as translator of some of the WTitings of Melanchthon. 
lie died at Rome about 1566. 

Hiiu.togkai'iiy.—C aro’s works are published in the Clasdri Italiani 
Series, vols, 74-81 (Milan, 1.807-!-’), and in Srriltori d'llalia, vol. \li. 
(ed Turri. 1912); CT C.antalana'ssa (’arboni, Ruerehe suUa Vila 
(III i'ommcndatore /Innibal Caro (.Asi()Ii, 1S5S1 ; )•, beinelti', .■\nnihal 
Caro (Porto Civitanova, 1907) ; V. Cian, [.a vita n le oprre <li .Annihal 
Caro (1912); Lc piu belle pagine di Annibal Caro (ed, F. I’aslonelii, 
Mdan, 1903). 

CARO, ELME MARIE (1826-1887), French philosopher, 
was born at Poitiers. He was educated at the Stanislas lollcgc 
and the Lcolc Normalc, where he graduated in 1 S48. He came 
to Paris in 1858 as master of confcrence.s at tlie Faole Normale. 
In iH()i he became inspector of the Academy of Paris, in 1864 
professor of philosophy to the Faculty of Letters, and in 1874 
a member of the French Academy. He married T‘auline ('assin, 
the novelist who wrote the Peeht'' de Madeleine and other popu¬ 
lar novels. In his philosophy he was mainly com ('rued to de¬ 
fend Christianity against modern iiositivism. The jihilosophy of 
Cousin influenced him strongly, but his strength lay in exposition 
and criticism rather than in original thought. Besides important 
contributions to La France and the Revue des Deux Maudes, he 
wrote Le Mysticisme au AT 7 //'’ sidcle (1852-54 ), L'ldee. de 
Dieu (1864), Le Mathialisme et la science (TS68), Jours 
d’epretive (1872), Le Pcs.suni.sme au AVA'*’ .sierle (1878), La 
Philosophie de Goethe (2nd cd., 1880), M. Littrr et le positi- 
visme (1883), George Sand (1887), MtHange.s et portraits (1888). 
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Sir E y. M.iumu^, Ix.r l‘ltilo\ophrs Contrnip(‘r<ii?is i. Af. Caro \ sisti'd longest on Shro\c Tiu“sday, and n Castanet dance by the 
(i’arift, 1S91;. 0 choristers round the lectern is permitted three limes a year in 

CARO, NIKODEM (rS;!- j, ricniKin • hemist, was ])orn I f he calhedral of Seville. The Christmas festival, which syn- 
May 2(), 1X71, at Lod/ He studied at lleriiti I'niversity and at (hroni/ed with and sup(‘r.scde(i the Latin and Teutonic feasts ol 
the tethnical hi;L,di school, Chariottenburi,', and founded a publit the winter .solstice, lent it.self espec ially to paiety. 7'he “crib” of 
(ht rnit al laboratory. lie was erntaued in airri<ulloral re.search the Saviour was set up in the churches or in jtrivtite houses, in the 
uork, and e.v()erimente(l on [jeat as a .soune of power. He inter- traditional setlintr of the stable, with earthen fixtures of the Holy 
ested himself in (he problems of caKium carbiile and acetylene, I'amily, the ox and the ass; and carols wctc sun^ and danced 
and in the liciuefaciion of water ^as for the j)rodu< tion of liydro- around it. The sint,dnt; of the carol has survived in places where 
Ken, also in ammonia oxidali(jn. Jn conjunction with I rank. he the institutions of the “crib,” .said to have been oriKinated by St. 
devoted himself to the develojurieni of a process for tlie fixation I'raiKis of .Assisi to inculcate the doctrine of the iiuarnation. has 
of nitroKen (( vanamide) and oreanized the cyanamide industry hfen lonK in <ii.suse, but in the West RidinK of Yorkshire the fhil- 
lijiinded thereon. L.arKe works for this industry were also erected ,1^.11 who ko round caroI-sinKinK still carry “milly-boxes” (My 
.at i'iesteritz and C ho\zow. Dr. (. aro rnadi* a .sjji-cial study of the Lady boxes) containiriK liKures which represent the Virgin and 
(luestion of bavarian source.s of water-power with a view to ('hild. That c.irol-.siiiKinK early became a pretext for the askinK 
uiili/iriK them in the chemiial industry. I <))■ ,-,1,^^, obvious from an AnKlo-Xorman carol preserved in the 

CAROL II. ( nSc)3- J, kiiiK ol Rum.inia. was the ehlest son ! JJriti.sh Mu.seurn ms. (Rcf'. 16 L, viii ), Sri^ncur.s ore cnte7i(U'\ ii 
of kiiiK I erdinand and f|ueer) Marie of Rumania, and became which is little more than a drinking souk- 

(town prifue 0/1 the de.ilh at hi.s Krandlather. Carol L, in ipi.}. There are extant numerous carols datins from the iMh centurv 
In after the dissolulioit of a im.rKanati. marriaKe he married have the characteristic features of folk.sonK. The f.imoiis 

the i)riiicess Helen, daiiKliter of Constantine, kiiiK of the Hellenes; eherry-lree carol, “Joseph was an old man,” is based on an old 
and 1 he issue ol t his tiiarri.iKe was ]»iim e Mih.ii (b. Oit..'5, lO-ib leKcnd whiih is related in the C'oN'entry m\'s!er\' jtlavs. “1 saw 
III iiy5 (rown iirim (Carol. ha\itiK tdoped with .Mine Lupescu, three shii>s come .sailiiiK in.” and “The- Camel and the Crane.” 
retioiinied his riKlil ol su((essioii so that on de.illi ot kiuK herdi- ihouKh of more* modern date. pr(“ser\e curious k'Kends. .AmotiK 
nand in Ky;, ihe youriK prime Mihai was i.roH.iimed kiuK under ,sih century reliKious carols perhaiis the mo.st famous is Charles 
a reKemy. I'rime ('arejl .s marriaKe with the primess Helen was Wesley's ‘•Hark, how all the W'elkin riiiKS,” better known in the 
dissoK'ed in i()JS. After ,a short residem e in LnKland and I-raiue, \ari.tnt. “Hark, the herald aiiKels siuK. ' The modern re\'ival of 
ininte Carol relumed to Rumania and wa.s proilaimed kiuK on (arobsioKinK has produced mwv carols, the best of which are per- 
June S, i(),^o, ^ h.ijis nmstly derived from mediaeval Latin Christmas hymns. 

KiriK ( arol lias one brother, inime Xi( hulas (b and 'j in. earliest jtrinted collection of carols was issued bv Wxnkvn 

llu-ee sisters, kdisabeth (b. iSp.}; m. lo.’i to CeoiKC IL, kiiiK ol ' p,. Worde in m'Ji. It contained the famous Hoar’s IIcad'carol. 

('.//>/// apri dofiro, R<ddrns l(tud>'s Donihu), which in a sliKhtly 
allered lorm is suiiK at (hieen's colicKc. Oxford, on the briiiKinK 
in of the boar's head. .AmoiiK the numerous collections of I'rench 
c.irols is Xoci Jion^uii^non dr Ciii Barozai (i7-’0) Ki'driK the 
words and the music of .y) iioris, many of ihem very fret* in 
character. The term lunH passed into the hhiKlish carol as a 
f.ix'ourite refrain, “nowell,” ;md seems to iia\e been inCorninon 
use in I ranct* as an ociuixalent for viral. 

Jn architecture, the term “carol” (also wroiiKly spelletl “car¬ 
rel" or “carrol”i is used, in the sen.se of an enclosure*, of a small 
chapel or oratory enclosed by screens, and also .sometime.s of the 
rails of the sc reens. It is jiarlicularly applied to Ihe .separate .seats 
near the windows of a cloister used by the monks for pur- 

po.ses <d siud\', etc. 'I'he term “c.aror’ h.is, bv a mistake, been 
sometimes used of a scroll beariuK an inscription of a text, etc. 
Him locacAi’ii Y. -- .Se>;t.’s oud Carols (TS47), ed. Iiv T, Writrht for 
the I’crcy .Sociel> from .SIctane ni>. .’Sos; VV. Sandws, Christ mastulc, 
its Jl/stoiv, /'l■sirrttif\s und i'mols (iSsJ); T. Jlcimorc* and J. M. 
.Neale, Carol> ior Christinastulr (iS5 ^-:;4), with nui^ic'; Christmas 
vilh thr /'oils tiN;.*) , R. K ('lin|)e, L'arols (1 S()4) , a tune-hook for 
chiiMh use. with an introciuclion h> S, HarinK-tiould; H. K. Hraniley. 
i'll) is! mo, (iirol.s, .V/ce oini Ohl, th,’ music by J )r. Stainer; A. H. 
Hullen, t'(i»'e/s ait(l I'oiiiis (iSS;i, J. .\ huller Maitland and W. S. 
Roik'^ln), Ihirtmi CiUtils d thr liitmith Criitiiry, Irom a Trinif\ 
(’(tllei;e, C ■.iniliridL'c. nvs CiS.i)i), IPlilti Rickert. .\nriral Entilish 
( hnsimo, ( inols (kooI ; ('//;/'•/a///v Corols f'liitlnl in thr Srvrntrrnth 
i'rnturv (C'.imhridee. .Ma-> , Nee al^o Julian',-' Pirtionarx 0} 

IIynnioliiitw ' ('arol 

CAROLINE, WILHELMINA (rbs,-!;,;). wife of 
(leoi'Ke IT , kiiiK of Great Hritain and Ireland, was a dauKhter of 
John I'rederick. inarKrave of HrandenburK-Ansbach (d. 1686). 
.she married GeorKe .AuKustus, electoral prince of Hanover, in 
Sejit. 1705. In Oct. 1714. when her father-in-law became kins 
GeorKe I, Caroline came with her husband to London, where her 
popularity and tact did much to ease the clifticult situation caused 
iw the cjuarrel between the prince of Wale.-, and his father. During 
the {XTiod of complete cstranKemcnt from the royal court (1717- 
:o), the prince and princess attracted most of the distinguished 
(lanc ing in the churche.s on the CaOiedrai, Prauue uum and women of the day to their re.sidenccs at I^icester House 

vigils of s,lints’ clays, and secular clancc'.s in church were forbidden ! in London and at Richmond, A formal reconciliation with George 

by the council of .Auxerre in tlu* next year. Ixven as kite as i20() j I. took jdace in 1720. In Oct. 1727 George II. and his queen were 

it was necessary for the council of .Avignon to forbid theatrical I crownc*ci. Queen Caroline’s influence was effcctiv'e in keeping Sir 

dances and secular songs in churchtvs. Religious dances per- ! Robert Walpole in power; and her religious tolerance was re- 


ilte Hellenes iioiii whom clixotcccl m 1 u.o •. Marie (b. Kioo; m. 
i (;47 (o Alcx.mdcr 1 , king ol A iignsftc i.t ); ;tnc| Jlf.tna (b. ic/Oci; 
111 ipti to ilic arihdiike .Anton ol AunI ria-'I'iisc.itiv). 

CAROL, a In nui of pr.ii.se, cspei iaily such as is sung at 


Christmas in the open air. Die 
lived from (horns. Others all\' 
it with conilhi, a garland, lircle 
or coronet, thi* e.irliest sense ot 
the word being apjiarciill_v “a 
ling” or “circle,” “a ring cl.mi e " 
Moneluaigc*. often called the 
giants’ dance, was also fre- 
(|uenlly known as the carol, I'he 
(lib set up in the churches at 
Christ mas was the centre of a 
'l.iiice, ;iiid some ol the mosl la- 
nioiis ol I.atiii Christm.is Innins 
were written to claiue tunes 
riicse songs were called ir/c,i.;c//- 
hrdrr in German, norls in Lrem h, 
,111(1 carols ill Lnglish, .^Iricllv 
speaking the word “carol " should 
he ap[ili(’d lo lyrics written to 
d.tnce measures, in common ac¬ 
ceptation it is applied to t he 
songs wrilieii for the Christmas 
(estival. Carolling, i.r., the com- 
biiu'd exercise of d.iiue and song, 
lound its way from ]iagan ritual 
into Ihe CJirisli.in church, and 
the clergy, however averse they 
miglit be from he.ilhen survivals, 
h.icl to content ihemseKes in 
tliis.'.'is in m.mv other cases,with 
limiting the* practice, 'I'he third 
council of d’oledo ( sSq) forbade 


Dicz suggests 

ally (— — 



Wenccslas, king of bohemia 

After itatue of “good king Wonceilas,” 
lubject of familiar carol, in SI. Vltua 



CAROLINE AMELIA ELIZABETH—CAROTO 


Ilfctcd iti the appointment of bishops remarkable for learnin^r 
rather than orthodoxy. She was regent of the kingdom during the 
king’s absences from England in 1729, 1732, 1735 and 1736-37. 
In her relations with her husband, to wdiom she bore eight chil¬ 
dren, Caroline proved herself a clever and patient woman, and re¬ 
tained her influence o\or him up to her death on Nov. jo, 1737. 

Caroline appears in Scott's Heart of Midlothian; \cc also Lord 
Hervey, Memoirs of the Reiji^n of George If., ed. By J. \V. Croker 
(1884) ; W. H. Wilkins, Caroline the Illustrious (1004); and A. D. 
Greenwood, Lives of the Hanoverian Queens of England, vol. i. (igoij). 

CAROLINE AMELIA ELIZABETH (1768-18.1 i queen 

of George IV of Great Britain, second daughter of Charle.s Wil¬ 
liam Ferdinand, duke of Hrunswick-Wolfenbuttel. was liorn on 
May 1 7, I 768. In 1 705 she was marrietl to tlie ilien prim v of Wales 
(see CiEokc.i: IV), who disliked her and sejiarated from her after 
ihe birth of a daughter, l*rince.->s ('harlotle«\ugusta. in Jan. i 7<M)- 
The princess resided at Bhukheath; and as she was thought to 
have been badl\ treated In’ her profligate husband, the .sympathies 
of the people were strongly in her fa\our. About 1806 reports re¬ 
flecting on her i oruhicl were circulated so openly that the king 
appointed a ('onunissiun to inquire into the circumstanci's. The 
princess was acquitted of any serious fault, but improprieiies in 
her conduct were jiointed out and censured. In 1814 she left Eng¬ 
land and travelled on the Continent, re.siding jirincipallv in Italy. 
On the accession of George IV in i8jo, orders were given that the 
English ambassadors .should prevent the rerognition of the jirin- 
ct'ss as queen at any foreign court. Her name was also formally 
omitted from the liturgy. The.se acts stirred up a strong feeling 
in favour of tin* princess among the English jx-ople generally, 
and she at once made arrangements for returning to England and 
claiming her rights. She rejected a proposal that she should re¬ 
ceive an annuity of £50,000 a year on condition of renouncing her 
title* and remaining abroad and arrived in England on June 6. 
One month later a liill to dissolve her marriage with the king on 
I he ground of adultery with an Italian. Bartolomeo Bergami, 
whom she liad taken into favour in Milan, was brought into the 
House of Lords. The (rial Itegan on Aug. 17, rSjo, and on Novy 
10 the bill, after passing the third reading, was abandoned. The 
I)ublic excitement had been intense, the boldness of (he (|ueen's 
counsel, Brougham and Denman, unparalleled, and the ministers 
telt that the smallnc’ss of their majority was virtual defeat. The 
queen w.as allowed to assume hc'r title, but she was refused ad¬ 
mittance to W’estminster Abbey on the coronation day. July 19, 
iS.M. Mortification at this event seems to have hastened her 
death, which took i)Iace on Aug. 7 of (he same year. 

See A Queen of Indiscretions, the Tragedy of Caroline of Brunsivkk, 
Queen of Ekigland, trans. by F. (Tapman from the Italian <»I Graziano 
Paolo Clerici (1Q07), with numerou.' portraits, etc.; The Trial at large 
of Her Majesty . . . containing the evidence . . . sfn'eche<; . . . etc. 

. . . printed from the Journals of the House, 2 vols., i8ji. Of contem- 
jiorary authoritie.'; the Creevey Papers (1905) throw the most interest¬ 
ing sidelights on the subject. 

CAROLINE ISLANDS: ce i ac 1, u- Islands (Oceania). 
CAROLINGIANS, the name of a family (.so c.dled from 
Charlemagne, its most illustrious member) which gained the Lhnme 
of I'rance a.d. 751. It appeared in history in 613, its origin being 
traced to Arnulf (Arnoul), bishop of Metz, and 1 ‘ippin. long called 
Biplhn of Landeii, but more correctly Pippin the (Jld <»r Pippin I. 
Albeit of illustrious descent, the genealogies which repre>ent 
.\rnulf as an Aciuiianian noble, and his family as connected—by 
more or less complicated device>—with the .saints honoured in 
Aquitaine, are worthless, dating from the time of Louis the Ihous 
in the 9th century. Arnulf was one of the Austrasian nobles who 
a[)pealed to Clotaire IP, king of Neustria, again.st Brunhilda, and 
it was in reward for his services that he received from Clotaire 
the bishopric of Metz (613). Pippin, also an Austrasian noble, had 
taken a prominent part in the revolution of 613. These two men 
Clotaire took as his counsellors; and when he decided in 623 to 
confer the kingdom of Austrasia upon his son Dagobert, they were 
appointed mentors to the Austrasian king, PipjMn. with the title 
of mayor of the palace. Before receiving his bishojiric. Arnulf bad 
bad a son Adalgiselus, afterwairds called Anchis; Pippin’s daugh¬ 


ter, called Bcgga in later documents, was married to Arnulf's son, 
and of this union was born Pippin 11 . Towards the end of the 7th 
century Pij)i)in 11.. called incorrectly Pii)pin of lleristal, secured 
a prei>onderant authority in Austrasia, marched at the head of the 
Austrasians against Neustria. and gained a decisive victory at 
Testry, near St. (Juentin (687). From that dale he may be said 
to have been sole master of the I'rankish kingdom, which he 
governed till his cDath ( 7>4b Neustria Pippin gave the mayor¬ 
alty of the palace to his son Grimoalil, and afterwards to (.Irimo- 
ald's son Theodebald; the ma\oralty in Austrasia l.e gave to his 
.son Drogo, and sul)>e(|uently to Drogo's children, ,\rnulf and 
Hugh. C'harles Martel, however, a son of Pip{)in by a concubitte 
L'halpaVda, .seized the ma\'oralty in both kingdom^, aiul he it was 
who continued the Carolingian dynasty. Charles Martel gov¬ 
erned from 714 to 741. ami in 751 his soti Pipj)in Ill. look the 
title of king. The Carolingian dynasty reigned in Frame from 
751 to 9S7, when it was oustcal by the Caj)eiian elsn.isty. In 
Germany desceiid.mts of Pii)pin reigned till tlu' death of Loui.s the 
Child in 911; in It.ily the Carolitigi.ms maintaineil their pe).si:ion 
until the de’posiiion of Charles the 1 at in 8S7. (.‘harles, diikt' eif 
Lower Lorraine, who was ihretwn into prise)n by Hugh Gaped in 
(■)9i, left twe) sons, the last male descendants of the Carolingians, 
(Jito, whei was also duke of Lower Lorraine and elied w itheeut i^Mie*, 
;ind Leeuis. who after the year 1000 vanishe'S from histeiry. 

See 1 ‘. .'\. F. Gc-raial and L. A. VVarnkdnig, Histoire des CaroUngiens' 
(BruNM'L, i8()j) ; 11 . E. Be)nnell. Anfiinge des handing. Houses ( iStjti) ; 
J. F. Bohnier anel K. Muhlbacher, Regesten d. Kaiserreichs unter 
d. Karolingern (Innsbruck, iS.So, sec/.); E. Miihlbacher. Peulsche 
Gesch. unter d. Karolingern (Stuttgart, )•'. beet, Les Denders 

CaroUngiens (i.Sep). ((_ Pi .) 

CAROLUS-DURAN, the name adopted by (lie I'remh 
painter, Charles Alguste Emile Durand (1837-1917), who was 
been) at Lille on July 4, 1837, and died in Paris on IVb. 17, lep;. 
He stuelieal at the Idlle Academy and then went to I’aris, and in 
1801 to Italy and Spain for further study, e-sjeceially devoting 
himself to the pictures of \’ela,s(]uez. His subjee t picture- “Mur- 
de-re-d,” or "'rhet A.-^sassin;itie)n'’ (i86t)), one of his lii'-l suc¬ 
cesses. is now in the Lille mu.seum; but he be-caiiU- best knawn 
afte‘rward> as a jrortrait-painter and as the- he-ad ol one ol the 
principal ateliers in Paris, where; some of the- mo-,t brilliant artists 
of a late-r gene ration were liis pupils. His “Lady with the Glove-’’ 

( 1,869), a portrait of his own wife, w.is bought for the' Lu.xein- 
bourg. In le^os he- was ap]>ointed director of the I're-neh ai ademy 
at Rome in succession to Eugene (.luillaume. 

CARORA, an inland town of the State of Lara, \’e-ne/,uela, etn 
the C'are>r.a, a branch of the. Tocuyo river, abejul 45m. \\‘. by S. eef 
(he cilv of Barquisimeto, ;mei i,ij8ft. aleove sc-;i-le-ve-l J’op. 
(1941) 8,214. Ihe town i.s ceimparatively w-ell-built and jeosses 
se-s a line parish church, a l-'ranciscan cein\t-n( and hermitage- It 
WMs founded in 1754, tend its ceilonial liistory shuw.s con.'>ide-r;ible- 
prei-’teerily, its population til that time numbi-ring 9,000 to 10,000. 
'Ihe- m-ighbeeuring country is eii-\'oti-el principtdly to rtiising hoi so, 
muli-s and cattle; timl in tidilition to hidi-s tend lealhi-r, ii e xports 
(lelle-e, rubber and other fierest jiroduets 

CAROTO or CAROTTO, GIOVANNI FRANCESCO 

ec, i4.'^o-i 555 ), Italian ptiinler of the Wrom-se se hool He w.is 
ti ])ui)il of Liberale and worke-d for some- time-, so \asiri say.-, 
under Manti-gna tit Mantua. His later works be-tray the iiillueme- 
ol Leontirilo dti \ine.i. and of K.ajehtei-I timi the- Reem.m ,1 Iioeel. Jn 
sjeeie- of plagi.irisins, howe-\er, his arf i.s e-.-se-nliall> \'e ie)nese in 
colour, in the iharacter of the- ligures tmd in the- triMluienl of 
Itiml.M tqee-. in whiih he wtes something of tin inrio\ ;ii<>r, for he- 
.seems to have loved trees ami lie-ids tmd (lowing wtite-rs lor the ir 
own stikes, and not me-rely as a Ijackgroiiml to hum.ui inle-re-qs. 
X’asari says that Caroto, after htiving e.sltiblishecl ;i lerl.iin repeila- 
tion at Verona, went to Milan in 1505, and was lliere eng.igeel on 
work for Antonio M. Visconti. Between 1513 anel 1518 he w-as 
employed at, Casale Monferrato. But the greater part of his liie 
was .spe-nt at, Verona, where he decorated the chore he,-, with fres¬ 
coes and painted altar-iiieces and smtiller pictures, some ot which 
tilt- now in the Pinaeoleca C'ommunale. 

His early- work re-eal!s the style of his masters, Liberale- tuul 
Mantegna; “The Madonna in a Landscai>c with Leimm d rees,’’ 
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(i.itrd 1501 ill I hr gallery at Modena; the ''Madonna” in the 
Staedel at hrankfurt, and a “Madonna” in the Louvre at Paris. 
A fresco signed and dated 1508 of the “Annunciation” reveals 
Caroto as a follower of Leonardo, whose work he must have seen 
,it Milan. Another I^eonardescjue picture is the fine “Madonna 
and ('hild Hanked l»y two Anj'els carrying' Lilies,” at Dresden, re¬ 
ceived at that ^,'allery with a forced si^mature of Leonardo until 
Morelli identilied it as a work of Caroto. Jn his later work the 
artist becomes Rajihaelescjue in his desijrn. This is the case in 
the tine frescoes in the, church of S. Kufemia at Verona, repre¬ 
sent in^ stories of the an/^'el Rajihael, and in the altarpiece painted 
lor the same church, of which the lentral panel, with large fig¬ 
ures of three archangels, is now in the I’inacoteca. Another ma.s- 
lerpiece is the piiture in S, Fernio Maggiore (T52H) with the Vir¬ 
gin and St. Anne in the clouds and four saints standing beneath in 
a tine landscape. “The Rai.sing of Lazarus” (1531 ) in the Palazzo 
.\rcivescovile and the St. Ursula (15,)';) in S. Giorgio in Braida, 
are among his last pictures. Outside Verona there arc works by 
the' mastc'r at Milan (Gastello), Mantua (Chiesa Virgiliana), Flor- 
emc (Ottizi, Piflij, I'iesole (V'illa Doccia), Modena, Bergamo, 
Paris, Dresden and T!udnpe''t Caroto also decorated the fac^le.s 
ol houses, and it is said that his work can ,still he .seen on one of 
the houses on the Piazza Erbe. He modellc'd .some medals of line 
(juality (medal for Bonifazio Palaclogo of Monferrato). 

Giova.nni Cakoto (1488-1555?) the younger brother of Giov. 

I rancesco, was an architect and painter. According to Va.sari, 
wiu) knew him personally, he was a pupil of Liberale. He pub¬ 
lished a book on the* anticjuitic'S of Verona, with W'oodcuts after 
his own drawings. 

Him lookAi’iiY.—Vasari-Milancsi, \’ilc; Crowe and Cavalca.sclle, 
UiMory vf I’dintiiiy, in North Italy, ii. (1912) ; Morelli. Italian Masters 
in Herman Hatlerits; Alc'lhea VViel, The Stury of \'erona (1910); 
.(. P. Richter, A Descriptive Catalogue of the Old Masters in the 
Villa Doeeia (1907); Luigi Simc'oni, Verona (1910). 

CARP, the typical fish of (he family Cyprinidae of the order 
Ostariophysi, in which the air-bladder is connected with (he in¬ 
ternal ear by a chain of ossicles, 7 'he Cyprinidae .are ,scaly sofl- 
r.'i\ed lishes with abdominal pelvic tins, with a toothlc's.s pro¬ 
tractile mouth, and with falciform lower jiharynge.d hones bearing I 
a .small niimbc'r of teeth (hat ]»ite against a horny plate attachc'd { 
to .1 process of the basal [lart of the skull The form, number and 1 
arrangemi'nt of these tec'lh are of great importance in classifica¬ 
tion. 

About 1,500 species are known from the rivers and lakes of 
Europe, .Asia, Africa and North .America, but (here are no Cy- 
priiiidae in South America, in Madagascar, or in the .Australian 
region (ill! hiding CA'lebc'.s). Most ^ 
feed on weeds or on insc-cts, 
c ru'-tac c'aiis, worms, etc 'fhe 
C.it osloinid.ie ( Suc kers ) of North 
Auu'rica, thi'Cobitidae (Lo.iches) 
c'f I’Tirasia, and tlie llomalop- 
ic'ridae of southi'rn Asia and 
China arc' related families. Otlier 
C\prinids than the (kirp are de¬ 
scribed under the lieadings Bak- 
ju I,, BiriKKi INC., bi.iAK, Bki.am, (An n, DacI., C.oi.Drisn, Grn- 
c.i ccN. M xnsi i:k. AIinnow. Ruacii, Rrnn, Tf-.nc h. 

'flic' carp {('ypriftus carpio) is characterized by large sc.iles, a 
long dorsal tin. and a mouth with lour barbels. It is a native of 
eastc'rli .Asia. Init has been introduced into Europe and North 
.America, It inhabits lakes, iionds, and slow-running rivers, e.spi'- 
cdaily frecjuentiiig weedy places with a muddy bottom; it is mainly 
a vegetarian. It attains a weight of 25 lb. in Emgland. but is said to 
reach 100 lb. on the continent of Europe. In Germany varieties 
wholly or partly scaleless are bred and are esteemed for the table. 
The Crucian caq) is .smaller and without barbels: it inhabits 
EuroiH*. Turkistan. Siberia and Mongolia. The goldfish is closely 
related to the Crucian carp; it is a native of China and Japan. 

CARPACCIO, VITTORIO or VITTORE (r 1465- 

c 15.'.'), Italian jxiinter, was born in Venice, of an old Venetian 
f.itnib 'fhc' facts of his life are obscure, but his principal works 
were executed between i4(}0 and 15U); and he ranks as one of 
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the finest precursors of the great Venetian masters. The date of 
his birth is conjectural. He is first mentioned in 1472 in a will 
of his uncle Fra llario. and Dr. Ludwig infers from this that he 
was born c. 1455, on the ground that no one could enter into an 
inheritance under the age of fifteen; but consideration of the 
youthful style of his earliest dated pictures (“St. Ursula” series. 
Venice, 1400) makes it imiirobable that at that time he had 
reached so mature an age as thirty-five; and he was more probably 
about 25 in 14QO. What is certain is that he was a pupil (not. as 
sometimes thought, the ma.stcr) of Lazzaro Bastiani, who, like 
the Bellini and Vivarini, was the head of a large atelier in AVnicc, 
and who.se ow'n work is seen in such pictures as the “S Veneranda” 
at Vienna, and the “Doge Mocenigo kneeling before the Virgin” 
and “Madonna and Child” (formerly attributed to C.'irpaccio) in 
the National Gallery, London. In later years Carpaccio apjxears 
to have been influenced by Cirna da Conegliano (r.g. in the 
“Death of the Virgin,” at Ferrara). Apart from the “St. Ursula” 
series his scattered series of the “Life of the Virgin” and “Life 
of St. Stefihcn,” and a “Dead Christ” at Bt'rlin. may be specially 
mentioned. 

See Pompeo Molmenti anil Gustav Ludwig, Life and ICerA-v <d 
Vittorio Carpaccio, Eng. trans., R. II. Gust (1007); anrl Roger Fry, 
“A (ieiirc Painter and his Critics,” in the Quarterly Review (April, 
1908). 

CARPATHIAN MOUNTAINS. These form the eastern 
wing of the central mountain axis of Furoiic, though thi'v are not 
.so impressive nor so widely known as the Alps. They begin near 
Bratislava and extend in a huge arc, concave towards the south¬ 
west to Orsova on the Danube with a total length and area nearly 
equal to that of the Alps, but with a much lower mi'.in height and 
a maximum height (Gerlsdorfspitzc—8,757 of little more 

than half that of the Alpine chain. They lack the rugged ])eaks, 
the I'Xtensive snowfivlds. the inijiosing glaciers, the high waterfalls 
and the numerous lakes characteristic of the Alps though allied 
to the Litter in age and origin. The middle of the arc is marked 
by a .significant decrease in width (from an ax'erage of i8o to 60 
miles') and height and at this point a luniiber of ea.sy passes con¬ 
nect (he lu'adwatcrs of the Dniester and the Tisza. Here fracture 
and subsidence have carried the Hungarian iilain into the heart 
of the highlancls and it is possible to use this as a convenient 
division of the system into the Northern and Southern Carpathians. 
Across this constricted zone have passed many human influences, 
notably that of the Magyars, from the southern ]ilains of Eastern 
Europe and Asia while through the passes here contact is made 
with the climatic and veget.ational types of southern Russia. 

Ranges.—The Northern Carjiathians jiresent the ajipearance of 
a very firoken mountain mass in which numerous detaihed blocks 
.are .separated lay wide and shallow ba.sins. The outer belt, known 
as (be Bc'skid IVlounlains, extends from the river Morava to the 
sources of the rixer A’isc) and the Ciolden Bistritza, in the form 
of a dissected jicneplain of Miocene age and is comiioscd of 
Cretaceous and early Tertiary sandstones and shales, the so-called 
Carpathian Sandstone. The surface of this penc'jilain is dotted with 
settlc'iiients and cultivated tracts but ujion it rise yiarallel lines 
of moiiadnock ridges wliose steep slope's are hea\ ily wooded, often 
to the summits though the highest reach several hundred feet 
above the (rec^-line and proxide sumnii'r jiastures for the stock 
of the plateau farms. Among these ridges the best known are the 
White Carpathians (javornik, ,5.,>25 ft ), the Beskids jiropcr 
(Smrk—4,595 ft., and Os.sus—5.106 ft.), and the Arva Magura 
group (Bahia Gora—5,650 ft.); east of (he river Pojirad the 
ridges are generally lower and more forested with firs and beeches. 
The inner belt of the Northern Carpathians has a very compli¬ 
cated structure, of which overthrusts are the keynote, and still 
awaits detailed interpretation. It is seen in its most complex 
form between the Morava and the Hernad, where, against a core 
of old crystalline rocks, Carboniferous and older strata have been 
considerably crushed and folded. On the outer edge of this shat¬ 
tered nucleus rest highly-disturbed Permian and Mesozoic beds 
but in the inner portion of the belt similar formalicms show little 
disturbance. East of the Hernad rix'er the crystalline complex is 
absent and the Permian and Mesozoic beds are little folded. The 
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southern borderland of the Northern Carpathians is in the region 
of greatest disturbance where faulting and fracture are compli¬ 
cated by the occurrence of extensive volcanic outpourings of 
Miocene and later date, whereby the folded character of the ranges 
is almost entirely obscured. This region has also participated in 
the subsidence that oiiginated the Hungarian plain. Throughout 
this inner belt dissected massifs of varying heights alternate with 
broad, terraced depressions having a general east-west grain. The 
formation of these basii\s and the neighbouring peneplains appears 
to be clo.sely connected with the periodic lluctualions of level 
associated with the formation of the Hungarian plain. The highest 
massif, the High 'I'alra (.vcc T,\'ik.\ Mor.vT.AiNs) has been strongly 
glaciated and closcl}' resembles tlie Aliiine ranges in its lakes, 
peaks, cirques and hanging valleys. South of this, the P'atra group 
and the Low Tatra (Djumhir—6,700 ft.) still show' small cirques 
and minor traces of glaciation. Farther south the ranges decrease 
in height and continuity and, though still good [)asturc lands, are 
more important for thiir wealth of ores and the fertility of their 
volcanic soils. Thus (he Slovakian Ore Mountains which include 
the Schemnit/-, the Ostrowsky and other groups and (he Zips- 
Gombr Ore Mountains arc rich in iron, copper and other metallic 
ores while the Matra, liiikk and d'okaj groiqis are famed for their 
scenery and vine>'ards. 

The striulure of the Southern Carpathians is better known. 
Extending from the neighbourhood of the Jablonica Pass they 
widen rapidly to surround the Transylvanian Ba.sin. the southern 
border of which is formed by the 'rransylvanian Alps, the most 
decided range of the whole system. In geological build they differ 
widely from (ho Northern ('aqiathians ami only the outer flysch 
belt is common to both sections. Three subdivisions may be 
recognized, viz.;—the Moldavian Carpathians, (he 'Fransylvanian 
Alps and the massif.s (hat fringe the Transylvani;m I)a''in. The 
Moldavian Carpathians ajipear to bear ;i physiographical re¬ 
semblance to the Ucskids in the occurrence of conglomerate relict 
ridges upon a sandstone peneplain. The Transylvanian Alps 
extending from Orsova to the Prahova river are broken up by 
youthful transverse streams .above which rise mature Hat-topped 
ridges belonging to three topographical cycles. Here the rocks 
are mainly schistose in type with small outcrops of Mesozoic 
strata. I'olding, fracturing and overthrusi arc* common and the 
mode of origin of the pre.sent scenery npproximat(>s to that of the 
Alps. I'raci's of past glaciation are frequent and though the 
average height is a little less than 6.000 ft. the highest ridges, e g , 
the Fagaras, exceed S.ooo ft. The bordering mountains of the 
Transylvanian Basin are less well understood. Though lower they 
appear to be closely allied in rock composition and morphology 
to the Transylvanian Alps and this i.s e.specially true of the Bihar 
Mountains to the west. They differ, however, in one important 
feature for volcanic: ma.sses and debris arc widesi)read, more 
particularly in the Harghitei complex which forms (he eastern 
boundary of the basin. 

Climate. —The climate is transitional from central to eastern 
European type but varies considerably according to altitude and 
exposure. The higher-lying ridges have raw winters, coldest on 
the eastern side where winds from the Russian plain are frequent; 
on the other hand these act as extraordinary heating influences in 
the summer, especially in the Bukovina district. The enclosed 
basins suffer great extremes, e.g., Sibiu i,,36o ft., Jan. 24® E, 
July, 67° F\ Preci])itation varies from an average of 24 ins. in 
the Transylvanian Basin to 56 in. in parts of the Northern Car¬ 
pathians. Summer is the wettest season when .some 40% of the 
total precipitation occurs while a smaller .secondary maximum due 
to Mediterranean influences apjiears in October. Vegetation varies 
with these climatic conditions. The edges of the mountain zone 
fringing the plains are often treeless but oak and beech soon 
appear, the latter dominating, to a height of about 4,000 ft., above 
which fir and pine succeed to 6,000 ft. The loess-covered depres¬ 
sions are generally treeless. 

Population. —The contrasts in structure between the Northern 
and Southern Carpathians are repeated in their human and eco¬ 
nomic conditions and for this there are three causes, viz:—dif¬ 
ferences in accessibility, climate and ethnography. The Northern 


Carpathians are peopled mainly by Slavs, pastoralists and for¬ 
esters, with, however, a strong jienetration of Magyars along the 
valleys o[)ening southwards where topograpbv, climate and a 
fertile loess soil favour (he cultivation of wheat and vine. Com¬ 
mercial routes of continental imiiorlance avoid these highlands so 
that traffic is limited to loeal movements along the valleys, notably 
those of the Waag and Hernad; life is therefore very parochial 
in nature and outlook. Poor communications and lack of coal 
have restricted the development of the mineral wealth that exists 
while agrieullurc and even pastoral and foreslrv adivities reflect 
in their backwardness the evils of isohilion and the long domina¬ 
tion of the Slav jicoples and their interests by Magyars, Ener¬ 
getic efforts on (he part of the Czechoslovak GoviTiunenl (o attract 
tourists and winter .sportsmen to the spas and mountains of 
Slovakia arc breaking down the isolation anti increasing the pros¬ 
perity of (he southern slojxs of this division of the* Carpa¬ 
thians. 

'I’he Southern Carpathians, lying in Rumania, are settled mainly 
by Rumanians and have the advantage of being crossed by rail¬ 
ways through .several passes, viz ;—at the Iron Gates, the X'uhan 
Pass, the Rotelurm Pass of the Oltu valley, the I’redeal I’ass, the 
Gyimes Pass and the Jablonica Pass. Further large minorities 
of Magyars an<l Germans, cattle breeders and mixed farnuTS, 
have contributed to the development of this region, particularly 
in its large loess-covered basins and in such mineral areas as that 
of the Bihar Mountains. The discovery of coal and petroleum, 
too, have stimulated human progress so that the lowlands are 
studded with flouri.shing farms and agricultural villages with 
vHcasional large towns engaged in manufacture.s of local impor¬ 
tance. ('ontrasted with the large, solid Saxon and Magyar villages 
are the scattered, wooden homesteads of the Ruinani;in past oral- 
ists. Sheep-rearing is the dominant form of pastoral industry and 
seasonal movement to high pastures is on a much more extensive 
scale than in the Northern Carpathians owing to tlu' ])roximity of 
the Wallaeliian plains. So, too, a more gcaiial dimate raises (he 
limit of human selflemeni h(‘re about .1,000 ft. higher than in 
(he northern division (/.c., (0 ov(“r ,looo ft.). 

Though in the remote fastnes.ses of the Carpathians b(‘ars, 
wolve.s, lynxes and birds of prey still jM'rsist and peasant life 
< lings to the dress and habits of past centuries these highlands have 
never offered a serious obstacle to human moveriKMil, wliidi ha.s 
been especially easy at the point where the grrvit bow is nearly 
severed through the Lupkow, Uzsok and VT-recze passes, now 
crossed by railways. By thi'se passes waves of invasion from 
Asia dfecte«l penetration, while during the World War crossings 
were made with little difficulty by both combatant groups, d’he 
spread of Rumanians into Transylvania is another proof of the 
weakness of the system as a barrier, while only between Czedio- 
.slovakiu and Poland docs if serve as a frontier. Its broad and 
fertile de[)ressions have rather acted as nuclei for (he clevdoianent 
of individual peoples and as refuges for the lu'ighbouring plains¬ 
men in times of strife. 

Little .scientific knowledge of the Carpalhiahs existed until the 
lylh century when organized survey and mapping was undertaken 
by the Austrian army. Since then the formation of Carpathian 
societies in Hungary, Galicia and Transylvania has stimulated 
investigation while the studies of de Martonne have camfribiited 
much to our knowledge of the Southern Carpathians. 

HiiiMOf.u.MMiY.—V. Uhlig, “Hail und Hild drr Karfiatcn," in Ban und 
liild Oiterrnchs (Vienna, iQO.s) : E. fie Martonne, La Valnrhir (Paris, 
i(/OJ) ; Rerhrrches sur I’evnlutian morpholourque dcs Alpr^ dr 1 ran- 
sylvanir {Karpates niMdiunalrs), Rev. de Geogr. Ann. v. 1, (itiO(>- 
07); The Carpathian',: Phyxioi^raphir Featurrs ranirollinr Iluwan 
Geography, American Geogr. Rev., \-. iqi?, and work^ cited under 
“Karpaten” in Machatschek, Liindrrkunde von Mittrlejiropit (la ipzig 
and Vdenna, 1925). See Poi.and, Rcmania, kniiEMA, Si.ovakia, 
Tatra Mountains; Transylvanian Mouniains. (\V. S. L.) 

CARPATHIANS, BATTLES OF THE. Under this 

heading is recorded the fighting of the first four months of 1915 
in the wooded Carpathians, from the Dukla pass, .south of Jnslo, 
to the Rumanian border. The average height of the crest of the 
main ridge in this section of the range is between 2,500 and 
3,000 ft. The slopes are steep on the Galician side, gentler on the 
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Huii^.irian side 'i’hc wiiitfr climafr is cxfn'mrly sc'vtTO, the 
li'ni|HT;iliirc lit-in^; oUcii iiuiiiy (Iciirccs below zero; .snowstorms 
and blizzards ari- Irenuenl Why both sides (hose ihesr inhospil- 
atiii' hiKliIands Tor a winter battle—lor eaib side in turn attacked 
in ^reat slri-n)'lI t -invites some examination. 

Object of the Operations. — For Austria-Hiin^rarv the main 
motives were tlie relief of th<‘ fortress of T'rzemysl and the security 
of tlie threatened plains of HuoLnuA’ [bit Conrad x’on ffolzen- 
tiorf. Chief of the Austrian Ceneral Stafl, hoped for more; the 
attacks, if successful, would develop into a lar^;e scale offensive 
auMinst the southern Hank of the whole Russian battle line. On 
the Russian side, the Crand Duke Nicholas sought durinp this 
winter to .secure hi.s llanks as the necessary- preliminarc’ to a 
direct advance from the r’olish salient aimed at tlu' heart of 
(Jermain-. TIu' undisputed iiossc^siou of the ('arpathian ])ass(v 
with frei-dom to debomh .if will into the Hnnuarian plains below, 
would,CO far towards breakinc the resistance of Austria-flnncar\’ 
.and so satecuardme the Russi.m southern il.mk 'I’he crand 
duke trusted to the' cre.iler imduraiice of his men under winter 
condition.s to cive them the aibantace o\er enemies bred in less 
ricorous climates. He forcot that the Russian i.s a plain.sman, and 
(hat hill tightinc re(|uires a special aptitude and training. 

liy the end of 1014 a continuous front had been established in 
the ('arpathians only us far east as Baligrod. Thence to the 
Rumanian frontier the conditions were tho.se of open warfare; 
detachments on either side attacked and defended points of 
strategic importance, but no solid battle line had been formed. 

Disposition of Troops. —^The disposition of the opposing 
fortes when the campaign opened in mid-January were ap\)roxi- 


niately ns tollow.s; The Russian III. Army CRadko-Dimitriev) 
extended from the Vi.^tula, north-east of Cracow, by Tarnov to 
about Corlice; on its left came Brusilov's Vlll. Army, which 
streiihi-d Irom (iorlice to Baligrod and held the important Dukla 
liass. larther east, Webel's Dniester group (second-line infan- 
ir\ divisions and Cos.saeks) had pushed up the slopes of the 
Lantern Carpathians, capturing the L'zsok and Wyszkow passes 
and overrumung the Bukovina The XI. Army wais besieging 
I’rzemysl. On (he Austrian side, the IV. Army (Cirand Duke 
Josi ph Ferdinand f faced Radko-Dimitriev, and Boroevich’s III. 
Army w.is ofiposed to Brusilov. I'arther east, Linsingen’s newly 
Ibrmed Southern Cerman Army (four Herman and two Austrian 
di\i^ioMs and (wo c;ivalr\' dicisions) had assembled at Munkacs 
and w.i-.mo’.ing forward Farther east still, Ix'yamd the Wyszkow 
pas-, (he gnujp of l’llan/er-B,iltin extended up to Dorna-\'atra 
on thr Ruin.iniaii border. 

Austrian Offensive.—The .Austrian offensive, which opened 
the 1 imp.aign, was made by the right of Boroevieh’s HI. Army, 
b\- Lin-ingen's Southern Army and by rtlanzer-Baltin’s gronj). 
The otiensive Ix’gan on Jan. 24, 1015. The attack of the III. 
Army, after an initial success which carried it to the line of the 
IJpjHT San, soon lost its impetus. The Ru.,sians retaliated with a 
counter-offensive which began on Jan. 26 against the left of 
Boroevich’s Army astride the Mezo Laborez railw'ay; from now' 
to the end of the battle the Ru.s.sians maintained the initiative 
in this part of the field, to which both sides began to transfer 
forces from other sectors of the front. Linsingen’s Southern 
Army recaptured the Uzsok and Wyszkow pas.ses and pushed 
slowly forward on Tuchla, but with the III. Army on its left fall- 
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ing back before the Russian counter-attacks could accomplish 
little. Meanwhile, Pflanzcr-Baltin, whose group had been rein¬ 
forced in the last week of January by a fresh corps, drove the 
Russians out of the Bukovina with his right wing, w'hilc his left 
wing reached in succession Kolomea, Nadworna, and finally, on 
Feb. 20, Stanislau. He now purposed to wheel to the left, to 
come in on the flank and rear of the Russian forces facing Lin- 
singen. This move was checked by the assembly to the north and 
west of Stanislau of Lechitski’s IX. Army, which had been 
transferred from the Russian front in Poland. 

Attempt to Relieve Przemysl. —During the tir.si half of 
February the Austrians tran^,ferred the 11 . Army (Hohm-Krmolli) 
from the Polish to the Carpathian front, with the intention of 
making a last attempt to relie\e Przemysl. By the end of Febru¬ 
ary, when this II. Army was ready to advance, the situation of 
the Austrian forces in the Carpathians seemed critical, in spile 
of their numerical sujieriority. The left of Boroevich’s III. Army 
had almost reached lireaking jioinl under the continual pressure 
of Brusilov’s forces, whiih had cajitured Mezb Lahorez and the 
Lupkow’ pass; Linsingen's Army held its ground, but could make 
no headway; Pllanzer-Baltin’s Army was threatened by Lechitski s 
concentration; and Przemysl was in sore straits. The offensive 
of the 11 . Army, if it was to restore the situation, required a 
rapid and .striking .succes.s. The principal offensive was made in 
the direction of Baligrod, astride the .shortest road to Przemysl. 
At no lime did the attack meet with any great measure of succi'ss; 
and by the middle of March it was stoiijied as hopeless, the 
Austrians being compK'tely e.xhaiistecl by the weather and their 
heavy losses. The formations which had borne the brunt of the 
assaults had lost over $o[r of their strength. Przemysl was now 
abandoned to its fate. 

Meanwhile, during the first, fortnight in March, Lechitski’s 
forces had driven Ptlanzer-Baltin some 20in. back from Stanislau 
and had reached the line of the T’rut in nt)r!hern Bukovina. An 
opportune reinforcement enabled Ptlanzer-Baltin to check the 
Russian advance. There was some further lighting; but little 
material change took i)lace in this eastern jmrtion of the; battle¬ 
field up to the end of April. 

Russian Offensive.-^ )n March 20 the Russians, now sure of 
the fortress of Przemysl (it actually fell on Manh 22) launched 
a final great offensive against the Austrian III. and 11 . Armies. 
The attack was made by the left wing of Radko-Dimitriev’s 
III. Army, which had been extended ea.stwards, and by Brusi¬ 
lov’s \T 1 I. Army. I'or a month their effort lasted. Both the 
Austrian Armies were dri\cn over the crest of the main ridge. 
But both managed to maintain their positions on the other side 
of it. though it was only the arrival of fresh German divisions 
Ghe Be.skiden corps) which saved the III. Arni> from breaking. 
Linsingen’s Southern Army obstinately withstood all shocks and 
indeed made some ground forw.ird. It held fast to (he important 
Uzsok pass. By April 20 the Russians pau.sed, breathless. They 
had apprec ialily enlarged their gains south of the Dukla pass, 
but their elTort to break through the Austrian front had failed. 

Conclusions.—It is a little diflicult to ariive at a just balance 
of profit and loss between the two antagonists in this long drawn- 
out struggle. The Austrians seem to have attached undue im¬ 
portance to their fortress of Przemysl; their obstinate efforts to 
relieve it brought them to the verge of collapse and cost them 
heavier losses in men than did the eventual surrender of the 
garrison. The Ru.-sians, though they secured a “hridge-he.id” 
over the barrier of the Carpalhian.s, did inU .succeed in forcing 
the obstacle, and .squandered valuable resources in men and 
munitions liy their persistence. 

The result showed in fact that both commanders had lieen 
ill-advised to embark on this winter battle. On the whole the 
consecjuences were more disastrous for the Russians, whose ob¬ 
session with this Carpathian struggle induced them to withdraw 
two corps from the right wing of their III. Army, and w-as thus a 
direct cause of its crushing defeat by Mackensen at the beginning 
of Maj' (sec Dun.\jec-San). No sijecial le.ssons of tactics can 
be drawn from the fighting. The conditions of weather and 
ground were against elaboration of manoeuvre. Hill fighting re¬ 
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quires a degree of individual skill and of l.u tical leader.ship which 
neither side po.ssc.s.sed. 

Bibltographv.— C. Monckeberg, L’nicr Linsin^en it: den Karpat%f.n 
(1917) ; B. Gourko, Memories and Impressions oj U’ur and Revolution 
in Russia (1018) ; bir A. Knox, With the Russian Army 1^14-17 
(1021); M. Schwartc. Der Grosse Krie^ J014 - 1S (jo:i, etc.); J. E. 
Edmonds, History oj the Gnat II it; ) ; ne also W’()ki.D VVak 
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CARPATHUS: see Karpathos. 

CARPEAUX, JEAN BAPTISTE (iS 7-1S75) French 

sculjjtor, the son of a ma.son, was born at \’aleiu iennes. France, 
on May 11, 1S27, and died at the ChaltMU de Becon, near 
(‘ourbevoie, on Ott. u, 1S75. In 1842 he went to Baris, and 
after working for two years in a drawing-school was admitted to 
the £colc des Beau\-.\rls on Sept. 0, 185.1, wlicre he was a pupil 
of Rude. The Grand Prix de Rome was awarded to his staiue 
of “Hector bearing in his arms his son Aslyanax” .\t Rome he 
was fascinated by Donatello, and yet more inlliienced l)y Michel¬ 
angelo, to whom he owes his feeling for xehernent and passion¬ 
ate action. In his last year in Rome he sent home a draniatii 
grouj), “L'golino and his Sons,” which made his rc'putation It 
was cast in bronze and erected in the garden of the Tuilerics. 
This work was a reaction against the prevailing iiseudo-classicisni 
Carpeaux received in.iny important cominissions from the im¬ 
perial family and others. He executed in 18oc) one of (lie four 
groups for the f:n;ade of the new opera house, this representing 
“The Dance.” 

See Enie.-t Cliesneau, Carpeaus, sa vie et son oeuvre (1H80); Paul 
Foueart, i'alalo^ur du M usG' Carpeaux, Valenciennes (iSS. i; julo 
('larelie, ./. C arpeaux (188.’); Fr;in(;i)is Buurnand, J. H. C arpeaus 

CARPENTARIA, GULF OF, a reiic, to all appearances, 
of the inl.ind sea which occupied much of east cenlral Australia 
in Trias.de and Jurassic times, though the Great Artesian Ba.siii 
appc'ars to have no extensive outlet in this direction ami the por¬ 
tion from Uloncurry northwards to the coast may be a sep.ualc' 
basin. The* gulf occupies a deprccssion in the norlh-iiorlh-easl 
portion of the continental block and i.s r. 4S0 m from north to 
south and c'. 420 m. (inax.) from east to west. Except in the 
norlh-we.st, where (he; edges of (he Arnhem Land plateau have 
sunk to form a drowned coast with numerous inlets and islands 
tgrootc' Kylandt; c. 3b m. long, max. c“h>v., 520 ft.), the gulf lloor 
slu'lvc-s up from shallow dc'pths (average 30-40 fathoms) to form 
an unindc-nic'd lowland fringe—jierhaps a raised sea-lloor—50 to 
100 in. wide in the south-south-W’c‘st and 100-1 50 m. in the soulii 
and east, with a few off-lying isl.mds (Sir Edward Bellew Grouj); 
Wellesley islands). Behind the often dead-flat jilaitis the land 
ri.ses gradually to the Barkly Talileland ( c . 1,000 ft ) in I lie south 
and to the- higlilands of Cape \’c)rk Peninsula in the ♦■ast I'lie 
jilain.s—the “gulf country” proiKU'—are largcdv’ lloored with silts 
and muds W'a.shcal down by (he* numerous rivers, some* of wlii( h 
(Roi>er, Me.Arthur, Elinders, Batavia) are fine streams navigable 
for varying distances inland. They have, however, marki‘dl\' 
seasonal rc-giines; in summer wide areas are lloodc-d and in win¬ 
ter the sea penetrates far up their cour.ses. The soils, except in 
the alluv'ial flats and pockets, are ]x;rhaps poorer than would be 
exiieclcd and climatic conditions lead to grass-lancE—Mitchell 
grass covers extensive areas—with occasional forest clump.'', dense 
palm groves and mangrove bells near and along the c oasts. 'I'he 
rivers almund in crocodiles and g.ime and the gulf waters .ire said 
lo aftord good fishing. The climate is tropical (Mean aim temp : 
.S5"-b5''’; average ann. rainfall 2o"-4o'G and there are onlv 
(wo .seasons—the wet (November to April) and the dry. The 
gulf country is at ]>re.sent. ajiart from mining in the Croydon area 
and a little alluvial gold-w'ashing in the Batavia river, dewoted 
entirely to pastoral farming. There are a good many blacks, but 
the scanty white iiojiulalion lives mainly in the inland cattle sta¬ 
tions, in mission stations (e.,(f., at some river-mouths) and at .such 
settlements as Nornianlon (pop. c . 500), Burketown and Borro- 
loola. Normanton, 23 m. up the Norman river, is the port for a 
large and rich pastoral area, as well as for the mining (gold and 
silver) field of Croydon, with which it i.s linked by a railway 
(94 m.). There i.s also a weekly air-service to Cloncurry (220 m,). 
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IV(>f)osaJs are cniertained for constructing' a port on one of the 
Sir Edward Pellew islands to servT, by means of a railway, the 
valuable Barkly Tableland pastoral area. 

CARPENTER, EDWARD (1844-1929), English author, 
was born at Brighton on Aug. 29, 1844, the son of Charles Car¬ 
penter, a barrister who had begun life in the navy. Edward Car¬ 
penter reteived a conventional education at Brighton college and 
at Trinity Hall, Cambridge, where he graduated loth wrangler in 
and then became a fellow and lecturer of his college. He 
took holy orders anrl acted as curatt* in a Cambridge church, but 
the stirrings of revolt against th(‘ existing social and religious 
order were already at work in his mind, and he left Cambridge 
in 1S74, having relifKjuished both his college appointment.s and 
holy orders. The revolutionary change which eventually led 
to a complete alteration in his coneejition of life was due to 
the reading in 1808 or i860 of Walt Whitman's Leaves of Grass 
and then of his Democratic Vistas. I-’rorn that moment he felt, 
to u.se his own words, that “my life deep down was llowing out 
and away from the surroundings and traditions amid which 1 
lived—a current of sympathy carrying it wc^sfward across the 
Atlantic.” A holiday in Italy and the revidation of the significance 
of Creek art confirmed his desire for a life more in conformity 
with nature. But when he left Cambridge he was to s])end some 
years in imcoiigenial surroundings in a sc-ries of dingy lodgings 
b(‘fore he was able to fulid his dream. He bc-came a university 
extension lecturer, and in the; course of his visits to the indus¬ 
trial towns of Yorkshire and the Midlands got into touch wdth 
working peofile and with some of the Sociali.st leaders. Hi.s early 
volumes of verse were still-born, but Towards Democracy (1883) 
and KnyJantTs Ideal aud other papers on Social Subjects (1887) 
found many readers. In 1884 he visited the United States, spent 
some timt? with Whitman (.see his Days with Walt Whitman, 
1006), and met Lowell, Emerson, Charles Norton and others. 
Shortly afterwards h(‘ relimiuished his lecturing to lead the simple 
life at Bradway. near Sheffield, occiifiying himself with market- 
gardening, handicrafts, and his literary work and Socialist jirofia- 
ganda. His Socialism was of the school of William Morris, and 
he was concerned with a revolution in industrial, social and 
family life rather than with political issues The sc-eond grcvit 
inlluence in his life was that of Havelock Ellis, and somc‘ of his 
later writings arc> concerned with the ciuestion of an “intermc'diate 
sex.” Although he was .something of a recluse at Bradway and 
later in his Surrey home*, many people bc-longing to “advanced” 
rnovemcnis sought him out. Among his works are Love's Comittf^ 
of Aye (iM()C)); The Intermediate Sex (1008): The Drama of 
Love and Death (kiij), and My Days and Dreams, an nuto- 
i)iogra|)hv (19161. .He died in England cm lune 28, 1929. 

CARPENTER, JOHN ALDEN (i’876- ), American 

composc-r, was horn at I’ark Kidgc' Cii.), on Feb. 28, i87(j. He 
was ediicatc'd at Harvard uni\'ersity. graduating in 1807, 
joined his lather in Inisiness in Chicago. Subsequently he studied 
music in Europe under Elgar, aud in Chicago under Ziehn. His 
compositions include Gitanjali, a song-cyele with words by Tagore 
(11)14); Advcfitiire.\ in a Perambulator and Concertino for orch¬ 
estra and pi.ino (1015); a .symphony (loi 7); 'The Birthday of the 
Infanta, a ballet panloinime, produced by the Chicago r>[)c-ra ('om- 
pany, Dec. 24, 1010; Krazv-Kaf, a b.illef. jiroduced Dec io.m ; 

and Shyscrape>.\, a ballet iiroduced at the Metro()olitau ()[)cra 
House, New York, Feb. icj. 1020. which was also given five times 
the following season. His published works also include a sonata 
for violin and piano and a nunibcT of songs As a composer of 
modern tendencies he has disjilayed great skill in hi.s handling of 
the orchestra. 

CARPENTER, LANT (i 780-1840). English Unitarian 
ministjLT. w.as born at KidderminslcT on Sept. 2, 1780. the son of a 
c arpet manufacturer. In 1S05 he became a pastor of a church in 
E.xeter. removing in 1S17 to Bristol. At both Bristol and E.xeter 
he was also engaged in school work, among his Bristol pupils being 
Harriet and James Martineau. Carpenter did much to broaden 
the spirit of English Unitariani.sm. The rite of baptism seemed 
to him a superstition, and he substituted for it a form of infant 
dedication. He was drowned on the night of April 5, 1S40. 


-CARPENTRAS 

CARPENTER, MARY (1807-1877), educational and so¬ 
cial reformer, was born on April 3, 1807, at Exeter, the daughter 
of Dr. Lant Carpenter. She was educated in her father’s school 
for boys, learning Latin, Greek and mathematics, and other 
subjects at that time not generally taught to girls. In 1820 she 
and her sisters opened a school for girls at Bristol, but the life- 
work of Mary Carpenter began with her activities in organizing, 
in 1835, a “Working and Visiting Society,” of which she was 
secretary for 20 years. In 1846 she started a school for poor 
children in Lewin's Mead and a night-school for adults. She 
published a memoir of Dr. Joseph Tuckerman of Boston, and 
a series of articles on ragged schools, which appeared in the 
Inquirer and w'ere afterwards collcctcal in book form. This was 
followed in 1851 by Reformatory Schools for the Children of 
the Perishing and Dangerous Classes, and for Juvenile Offenders, 
which advocated; (i) good free day-schools; (2) feeding indus¬ 
trial schools; (3) reformatory schools. This book drew public 
attention to her work. She was consulted in the drafting of 
educational bills, and invited to give evidence before House of 
Commons committees. To test her theories, she herself started 
a reformatory school at Bristol, and in 1852 iiubiishcd Juvenile 
Delinquents, their Condition and Treatmcfit, which largely as- 
si.sted the pas.sing of the Juvenile Offenders Act (1854), Miss 
Carpenter now returned to her plea for free day-schools, con¬ 
tending that the ragged schools should receive a parliamentary 
grant. At the British A.ssociation meeting of iSoo .she read a 
paper on this subject, and mainly owing to her instigation, a 
conference on ragged schools in relation to Government grants 
for education was held at Birmingham (1861). In 1806 Miss 
Carpenter made the first of her visits to India, and drew uj) a 
memorial to the governor-general dealing with female education, 
reformatory schools and the state of gaols. With the co-opera¬ 
tion of native gentlemen, she established a model school for 
Hindu girls. At the meeting of the prison congress in 1872 she 
read a paper on “Women's Work in the Reformation of Women 
Convicts.” Her work now began to attract attention abroad. 
I’rincess Alice of Hesse summoned her to Darmstadt to organ¬ 
ize a women's congress. Thence she went to Neuchatel to study 
the prison system of Dr. Guillaume, and in 1873 to America, 
where she was enthusiastically received. She died on June 14, 
1877. 

CARPENTER, a worker in wood. Carjienters are commonly 
classified according to the work which they do, e.g., ships’ carpen¬ 
ters, rough carpienters (rough carjientry, an obsolescent phrase, 
meaning the erection of the framework of a wooden hou.se), cabi¬ 
net makers, etc. Wood-cutting machinists are more properly 
classed as mill-sawyers. In the iSth century carpenters, being 
still chietly master carpenters or journeymen, worked by the 
piece, but with the growth of general building firms master car¬ 
penter piecework practically ceased. Caryienters are very strongly 
organized both in the United States, in the United Brotherhood of 
t'ariK-nters, and in Great Britain, in the Amalgamated Society of 
Woodworkers, which has also powerful branches in the dominions, 
where the older name of Amalgamalefi Societx’ of Car[ienters and 
Joiners (A.S.C.J.) is often retained. (.SVc BriLDi.vo.) 

CARPENTRAS, a town of south-eastern Frame, capital of 
an arrondissement in the department of X'am lu.se 16 ni N E of 
.Avignon l\)p. (!(),t6) S.67'. It lies in a liill;'- reeion bordering 
the wide valley of the U)\\cr Rhone. 

Carpentras is identified with Carpentoractc, a town of Gallia 
Narbonensis mentioned by Tliny. Its mediaeval history is full of 
vicissitudes; it was captured and plundered by Vandal. Lombard 
and Saracen, in later times, as capital of the Comtat Venaissin, 
it was frequently t'tie residence of the popes of Avignon, to whom 
that province belonged from 1228 till the Revolution. Carjientras 
was the seat of a bishopric from the 5th century till 1805. The 
highest part of the town is occupied by the church (and former 
cathedral) of St. Siffrein, a late Gothic building (1405-1519) 
which preserves remains of a previous Romanesque i hurch. The 
richly sculptured Flamboyant south porch is noteworthy. The 
adjoining law-court, built in 1640 as the bishop’s palace, contains 
in its courtyard a small but well-preserved triumphal arch of the 
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Gallo-Roman period. The former palace of Ihe papal legate dates 
from 1640. Of the 14th century fortitications the only survival is 
the Porte d’Orange, a gateway surmounted by a tine machicolated 
tower. Water is brought to the town by an acjueduct of forty- 
eight arches, completed in 1734. 

Carpentra.s is the seat of a sub-prefect and of a court of 
assizes, and has a tribunal of first instance. Confectionery, honey, 
wax, fruit, preserved fruits, tin-ware and nails are produced, and 
there are silk-works and tanneries. There is trade in silk, wool, 
fruit, oil, etc. The irrigation-canal named after the towm flows to 
the east. 



USEFUL EMPLOYED IN CARPENTRY 

CARPENTRY, the art and work of a carjienter (from Lat. j 
carpentum, a carriage), a workman in w'ood, especially for build¬ 
ing purposes. Carpenters’ w-ork has been divided into three 
principal branche.s—descriptive, constructive and mechanical. 
The first shows the lines or method for forming every species of 
work by the rules of geometry; the .second comprises the practice 
of reducing the timber into particular forms, and joining the 
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forms so produced in such a way as to make n comjYlete whole 
according to the intention or design; and the third display.s the 
relative strength of the timbers and the strains to which they arc 
subjected by their disposition. Here we have merely to describe 
the practical details of the carjumter's work in the operations of 
building. The cannmter differs from the joiner since his skill is 
directed to the carcass of a building, to things whith have refer¬ 
ence to structure only. Almost everything that the carpenter 



does to a building is necessary to its stability and elticiciuy, 
whereas the joiner does not begin his oi)cr.'itions until tlie (an ass 
is completi', and every artit.le of joiners’ work might at any time 
be removed from a building without undennining it or aliecting 

i its ino.st important qualities. 

I The carpenter frames or combines sejiaratc jiieces of limber by 
scarfing, notching, cogging, tenoning, pinning and wedgitig. c-le. 
The tools he uses are the rule, axe, adze, saws, mallet, harniners, 
chisc.ds, gouges, augers, pincers, set squares, bevel, conijiassc-s, 
g.iugccs, Je\el, plumb rule, jack, trying and smoothing jdane.s, 
reliate and moulding planes, and gimlets and wedge , 'ihe car¬ 
penter has little labour to jiut on to the stuff; his chief work (on- 
.sisl.s in fixing and cutting the ends of timliers. the labour in 
jirep.aring the timber being largely done liy machinery. 

Joints.—The joints in carpentry are various, and each is 
clesignc-cl according to the thrust or strain put upon it. 'I'hose 
principally used are the following; hip, fished, sc art, notc hing, 
cogging, dovetailing, housing, halving, mortice and tenon, stub 
tenon, dovetailed tenon, tu.sk tenon, joggle, bridle, loxtail wedg¬ 
ing, mitre, birdsmouth, built-up, dowel. Illustrations are given of 
the most useful joints in general u.se, and thc.se, fc^gether with the 
clc^.scriptions, will enable a good idea to be formed ol their respec¬ 
tive merits and methods of application. 

I The lap{>ed joint i.s u.sed for temporary .structures in lengthen¬ 
ing timbers and is secured with iron straps and bolts; a very 
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Figs. 11-19 


((iniinoii u.sc of the* lap joint i.s soon in scaffolding securod with ; wood togolher with mortice and tenon so that it can l)o takcMi 


cords and wo<Iij:o 


apart when necessary, d'hc tenon is cut dovetail shape, and a long 


d'ho lishod joint is usoil for loiigthoning hc-ains and is con- 
' true leal hy hotting the ond.s of two pieces of timber together 
willi an iron plate on top and 
bottom, and bolting through the 
timber; these iron connc'Cting- 
plales arc- usually about ,:tft long 
.and ,',in and '.in, in thickness, 
rihs joint i)ro\ides a good and 
cheap method of accomplishing 
its purpose. 

d'he scarf jehnt i'' used for __ 

Ic-ngthening bc-ams. and is made Fig 20 -centring for con. 
by cutting and notching the ends crete 

of timlua s and lapping and tit ting and bolting through. This 
method cuts into the timber, but is very strong and neat. 

'I'he ends of tloor joints and raftcTs are usually notchrd over 
plates to obtain a good bearing and bring them to the rec]uired i 
icMels Whe-re one timber crosses another as in purlins, rafters, { 
wood tloor girders, jjlal(“s, c‘tc,, both timbers are notclual so as to 
lit c)\'er CMch other; this serves instead of fastenings The 

timbers arc- held logc'lher with a spike-. In this way they are not 
weakenc-d. ,ui(l the joint i'> a \ er\' good one for keeping them in 
position. 

Dove-tailing is used for connecting angles of timber together, 
such ;is lantern curbs or linings, and is the strongest form. When 
an end of limber is let entirely into another timber it is said to be 
htiusi d. Where- limbers i ro.ss one another and rec]uire to be llush 
on one or both faces, sinkings are cut in each so as to tit over each 
other (7/(//;7>/g); these i.m either be sejuare. bevellc-d or dovetailed 
sinkings. The end of one piece- of timber cut so as to leave a third 
of the thickness forms a tction, and the piece of timber which 
is to be joined to it has a mortice or slot cut through it to receive 
the tenon; the two arc- then wedged or pinned with wood pins. 

A stub tenon or joggle is u.sed for fixing a post to a sill; a sink¬ 
ing is cut in the sill and a tenon is cut on the fool of the post to 
fit into the sinking to keep the post from sliding. 

The purpose of a dovetailed tenon is to hold two pieces of 


mortice permits the wide part of the tenon to go through, and 
it is secured with wood w-edges. Where the tloor joi.sls or rafters 
are trimmc-cl round fires, wells, etc., the tusk tenon joint is u.sed 
for .securing the trimmer joist. It i.s forniicl by cutting a tenon 
on the trimmer joist and passing it through the side of the trim¬ 
ming joist and fixing it with a wood key. Where large timbers 
1 are tusk tenoned together, the tenons do not pass right through, 
j hut are cut in about 4in. and .spiked 

A bridle joint or birdsmouth is formed by cutting one end of 


Fi rviTinw 



Fig. 21.—DIAGRAM SHOWING CENTRING FOR AN ARCH IN BRICKWORK 
The centring, con»t;-gclcd of wood, is removed when the bricks are thoroughly 

set 

timber either V-shape or segmental, and morticing the centre of 
this shaped end. Similar sinkings are cut on the adjoining timber 
to fit one info the other; these are secured with pins and also 
various other forms of fastenings. Foxtail wedging is a method 
very similar to mortice and tenon. But the tenon does not go 
tiirough the full thickness of the timber; and also on the end of 
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the tenon arc inserted two wedpcs, so that when the tenon is 
driven home the wedges split it and wedge tightly into the mor¬ 
tice. This joint is used mostly in joinery. The mitre is a universal 
joint, used for connecting angles of timber as in the case of pic¬ 
ture frames. Built-up joints involve a system of lapping and 
bolting and fishing, as in the ca.se of temporary structures, for 
large spans of centering for arches, and for derrick cranes. Dowels 



Fig. 22. —CENTRING OF VERY STRONG CONSTRUCTION FOR A STONE 
ARCH 


are usually 3 or .jin. long and driven into a circular hole in thi“ 
foot of a door frame or po.sl; (he other end is let into a hole in 
the sill. 

Centering.—Centering is temporary timber or framing 
erected so as to carry (orurete tloors or arches of brick or stone, 
etc.; when the work has set the centering is removed gradually. 
The centering for concrete tloors is usually compost'd of scaffold 
boards resting on wood bt'arers. One wood bearer rests along on 
top of the steel ioi.sts; through (his bearer tong bolts are sus¬ 
pended. and to llu' bottom of thc.se bolts a second bearer is fixed, 
and on the bottom bearer the scaffold boards rest. 

Turning iiiccc is a name given to ( entering n'tjuired for turn¬ 
ing an arch over; it is only 4',in. wide on the .soffit or bt'd, and is 
generally cut out of a jiiece of 3 or 4in. stuff, the (op edge being 
made circular to the shape of the arch, it is ke))! in position 
whilst the arch is setting with struts from ground or sills and is 



Fig 23.—SINGLE FLOOR. IN WHICH THE FLOOR BOARDS REST ON ONE 
ROW OF WOOD JOISTS 


nailed to (h(; reveals, a coujjle of cross traces being wedged be¬ 
tween. In the case of a semicircular or elliptical arch with 4jin. 
.soffit this turning piece would be constructed of ribs cut out of 
4in. stub with tics and braces. Or (he ribs could be cut out of lin. 
stuff, in which case there must be one set of ribs outside and one 
inside secured with ties and braces; each set of ribs when formed 
of thin stuff is made of two thicknesses nailed together so as to 
lap the joints. For spans up to 15ft. the thin ribs would be used, 
and for spans above 15ft. ribs out of 4in. stuff and upwards. For 
arches with pin. soffit and upwards, whether segmental or semi¬ 
circular or elliptical, the centres are formed with the thin ribs and 
laggings up to 15ft. span; above 15ft, with 4in. ribs and upwards. 
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The lower member of centres is called (he tie, anc 4 is fixed so 
us to tie the extremities together and to keeji the centre from 
spreading. Where the span is great, these ties, insic'.ul of being 
fi.xed straight, are given a rise .so as to allow for access or traffic 
underncMth. Braces are necessary to .support the ribs from 
buckling in. and must be strong enough and so arranged as to 
withstand all sfre.sses. Laggings are small jiieces or .strijis of wood 
nailed on the ribs to form the surface on which to build the 
arch, and are spaced lin. apart for ordinary arches; for gauged 
arches they are nailed close together and the joints planed off. 



Fig. 24.—SOUND-RESISTING SINGLE FLOOR. SHOWING HOW TH£ FLOOR 
IS "PUGGED ' WITH SLAG WOOL 


When cc'iitres are reciuired to be ttiken down, (lit' wedges ujion 
whidi ihe centre rests are first remosed so tis to allow the .ir(h 
to lake its bearing gradually. 

Floors.—For ordinary residential puriioses tloors are chielly 
construe It'd of timber. Up to about the year iSo^; nearly ever)' 
modern building was constriutt'd with wood joists, but becausi 
of evidence atltlueed by fire brigade experts and the serious tires 
that have occurred fire-resisting floors have been inirodiiicd 



ARE TRIMMED INTO STEEL GIRDERS 

These consist of steel girders and joists, filled in with concrete or 
various patented brick materials in accordance with .'-m h liv-law s 
as tho.st' passed by the London County Council and other author¬ 
ities. The majority of the lloors of public buildings, factories, 
schools, .and large residential flats are now constructed of lire- 
resisting materials. There are Iwai descriptions of flooring, single 
and double. 

Single Flooring. — This consists of one row' of joists resting 
on a wall at each end without intermediate .sui>i>or(. and receiving 
the floor boards on the upper surface and the ceiling on the 
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underside. Joists should never be less than 2in. thick, or they 
are liable to split when the floor brads are driven in; the thickness 
varies from 2 to 4in. and the depth from 5 to iiin.; the distance 
between each joist is usually i2in. in the clear, but greater 
strength is obtained in a floor by having deep joi.sls and placing 



Fig. 26 .- -double flooring, showing the wood plates bolted 

TO THE STEEL JOISTS TO RECEIVE THE ENDS OF THE SINGLE WOOD 
JOISTS 


them (loser together, 'I'hese tloors are made Jinn and pn'vented 
trorn buckling by tbe u.-e of strutting as mentioned hereafter. 

'The eliicienc y ol single flooring is materially aflecled by the 
necessity which ((instantly occurs in practice of trimming round 
lire-plac es and flues, and round well hole's such as lifts, staircases, 
e(( 'rrimming is a method of sujipoiting the end of a joist by 
tenoning it into tinil>er crossing it; the fimlier so lenejned is 
(ailed the trimmer joist, and the timber tnorticc'd for the tenon 



Fig. 27 MEDIAEVAL FLOOR. IN WHICH STRONG GIRDERS OF WOOD 
BORE THE JOISTS. AND ALL THE WORK WAS WROUGHT 


of the trimmi'T i.- lalled the trimming joist, while the intermediate 
timbers-tenoned into the trimmer are known as the trimmed 
joists. Tins system has to be resorted to when it is impossible to 
get a bearing on the wall. 

A trimmer rec|uires for (he most part to bi* carried or suj)- 
porled at one or both ends by the trimming joists, and both the 
trimmer and the trimming joists are necessarily made stouter 
than if they had to be.ar no more than their owm share of the 
stress. In (he ii'^ual practice the trimmer and trimming joists 


are lin. thicker than the common joists, but there are special 
regulations and by-law’S set out by local authorities to which atten¬ 
tion must be given. 

The principal objection to single flooring is that the sound 
passes through from floor to floor, so that, in some cases, conver¬ 
sation in one room can almost i)c understood in another. To stop 
the sound from passing through floors the remedy is to pug them. 



strutting of I' a in. boards, fitted tightly betwuen the joists 
This consists in using rough boarding resting on lillei.s nailed to 
the sides of (he joists about half-W'ay uj) the depth of (he joisl.s, 
and then filling in on toj) of the boarding with slag wool usually 
,dn. thick. Also further to jjrevenl sound from passing through 
floors the flooring should lie tongued and the (eiling should have 
a good thick floating coal; in [loor work the stuff on ceilings is 
V('ry stinted. In days gone by, ceiling joists were put at right 
angles to the floor joists, but this took up head room and was 
costly, and the arrangement is obsolete. 

Double Flooring. —This consists of single hr joists trimmed 
into steel girders; in earlier tim(;s a double floor consisted of fir 



AND SILL. AND 4 IN. X 2 IN. UPRIGHT STUDS. WITH NAGGING PIECES 

joists called binding, bridging and ceiling joi.sts, but these are 
ver>’ little used noTv and the single fir joists and steel girders have 
taken their place. Steel girders span from wall to Nvall. and on 
their flanges arc bolted wood plates to receive the ends of the 
single joists which are notched over plates and run at right angles 















CARPEN'l'RY 


915 



Figs. 31-32 .—queen post and king post trussed partitions 


to the girders. The bearings of the joists on the wall also rest on 
wall plates, so as to get a level bed, and are sometimes notched 
over them. Wall plates, which are usually 4Un. x 310. and are 
bedded on walls in mortar, take the ends of joists and distribute 
the weight along the wall. The plates bolted on the side of girders 
are of sizes to suit the width of the flanges. 

The mediaeval floor consisted of the framed floor with wood 
girders, binding, bridging and ceiling joists, and the underside of 
all the timbers was usually wrought, the girders and binders being 
boldly moulded and the other timbers either square or stop cham¬ 
fered. 

Flooring is strengthened by the use of strutting, either herring¬ 
bone or solid. Herring-bone strutting consists of two pieces of 
timber, usually ain. x 2in., fixed diagonally between each joist in 
continuous rows, the rows being about 6ft. apart. Solid strutting 
consists of I iin. boards, nearly the same depth as the joists and 
fitted tightly between the joists, and nailed in continuous rows 
6ft. apart W'herc heavy weights arc likely to be put on floors 


long bolts are [las.sed through the centre of joi.sls at the side of 
.strutting; since this draws the strutting tightly together and does 
not produce any forcing stress on the walls, it is undoubtedly the 
best method- 

Floors are usually constructed to carry the following load'; 
fincluding w'eight of floor): 

Residences, i jcwt. per foot sujier of floor space. 

Public buildings, iWwt. per foot super of floor space. 

Factories, 2!^ to 4cwt. per foot super of floor space. 

Partitions. —Partitions are screens used to divide large floor 
spaces into smaller rooms and are sometimes construe ted to carry 
the floors above by a system of trussing. Thiy are built of various 
materials; those in use now are common stud jiarlitions, brick- 
nogged partitions, and solid deal and hardwood partitions, 4\in, 
brick walls or bricks laid on their sides, so making a 3in. partition, 
and various patent partitions such as coke breeze concrete or 
hollow brick partitions (see Brickwork), iron and wire parti¬ 
tions, and plaster .slab partitions (see J’L,ASTr:wwr»«K). 
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There are two kinds ol stud or quarter partitions, common and 
trussed. 

Common partitions simply act as a screen to tlividc one room 
from another, and do not carry any weight. They weigh about 
251b. per foot superficial including plastering on both sides, and 
are composed of 4in. x 3in. head and sill and 4in. x 2in. upright 
studs; 4in. x idn. nogging pieces arc fitted between the studs to 
keep them from bending in, and are placed parallel with the head, 
usually 4ft, apart. Where door-ofienings oc( ur in these partitions 
the studs next the opening are 4in. x 3in. Should the tluc»r hoards 
liave hecui laid, the .sill of the partition would be laid direct on 
them, but il the iiartitions are erected at the time of building the I 



Fig, 33 - A TRUSSED WOOD PARTITION, CAPABLE OF BEARING A CON¬ 
SIDERABLE WEIGHT 


structure' the sill should either rest directly o\’er a joist, if iiarallel 
with il, or at right angles to the joists; .should the position of the 
sill come Ix'lween two joists, that is. paralK'I with them, then 
short pieees called bridging pii'tes of 4in. x -dn. stuff are wedged 
Ix'twecii the' two joists and iiaile'd (e> earry the sill. 

'Frusse'd partitions are \e'iy similar le) the last, hut tliey are so 
built as to earry their own weight ane! also to support lloeirs, and 
ill addition ha\e‘ braee's; tlu' heael aiiel sill are larger, and cal- 
eulaleel aeceirdirig to the* elear liearing anel the we*ighl put upon 
the*rii. 'Fhere are two feirms of trussing, namely, e|ue*en post anel 
king ])e)st. 

Hriekneigged jiartiliems are feirmed in the same maimer as the 
common slue) partiliem, exee'pt that the sluels are plaeeel usually 
iS eir .’jin. apart in (he cle*ar instead eif uin,, anel (he iS and ^jin. 
wielths being multiples eif a hriek dimensiem, they are filled in 
with brie kwork 4:.in. thick and always built in eemenl. These 
are u.sed to pre*venl setiind fremi passing from one room to another, 
and alset lei pre\'e*nt lire from s[Meading, anel are vermin-proeif. 
.'\nother melhod is to fill the* space be(wee*n the studs witli coke 
l)re*('/,e* eonerete in''lead of brickwork. 

Timber Work.—ilalf-liniber work consists of a fr.nnework of 
limber; the upper storeys of suburban and eouniry n*side*ne'es 
are* often thus treated, and the space's b<*iwe*en the limbers are 
tilled in with brickwork and iilastercd inside, and rough cast out¬ 
side, though sometimes tiles are hung on the outside. In some 
instances in country places there is no tilling between the 
timbers, and both sides are lath-anel-plastered, and in others 
the timbers are solid, or facing pieces are simply plugged 
to the walls, (he joints being pinned with hardwood pins, flalf- 
timber work is still frequently employed in domestic and even in 
commercial architecture because of its aesthetic qualities. The 
best and most durable wood to use is English oak worked smooth 


on (he external face and usually painted; the by-laws of various 
authorities differ considerably as to the melhod of construction 
and in the restrictions as to its use. Some very fine early examples 
arc to be .seen in England, as at Ilolborn Bars, London, in the old 
parts of Bristol, and at Moreton Old Hall, near Congleton, Che.sh- 
ire. A notable modern commercial example of half-timbered 



Fig. 34.—HALF TIMBER CONSTRUCTION IN WHICH A FRAMEWORK. 
PROPERLY OF OAK. IS FITTED IN WITH BRICKWORK. MODERN BY-LAWS 
OFTEN REQUIRE A SOLID BRICK BACKING TO THE TIMBERS 


work is (he fine* building crectc'd in Re-gcnt street, London, by 
Messrs. laberty anel C'o. 

Timber-fnuned jx*rmancnt buildings arc not used in (he towns 
of England, not being allowed by the by-laws. In some* Engli.sh 
villages timber bungalows are tillovved, plaste'rc'd inside, and 
either rough c.'ist outside, or with tiles, or witfi sheet iron painted. 

In America .'inel (he British colonies this class of building is 
very largc'ly erected on the outskirts of the cities. In American 



FIC. 35.- BRACED FRAME. SHOWING THE POSTS. GIRTS AND PLATES, 
WHICH ARE OF HEAVY TIMBER. MORTICED AND TENONED TOGETHER. 
AND BRACED STRONGLY 


practice in framing the walls of wooden buildings two distinct 
methods are used and arc distingui.shed as “braced” and “bal¬ 
loon.” 

The braced was the only kind in use before about the year 
1S50. In this method of framing the sills, posts, girts and plates 
are made of heavy timber morticed and pinned together and 
braced with 4in. x 4in. or 4in. x 6in. braces and common studding. 
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To frame a building in this way it is necessary to cut all the 
pieces and make all the mortice holes on the ground, and then 
fit them together and raise a whole side at a time or at least one 
storey of it. The common studs are only one storey high. 

The balloon frame is composed of much smaller scantlings 
and is more rapidly erected and less expensive. The method is to 
first lay the sill, generally 4in. x 6in., halved at the angles. After 



LIGHTER AND LESS EXPENSIVE THAN THE BRACED FORM 

the tloor is laid, the cornej' posts, usually 4in. x Oin., are erected 
and temporarily secured in place with the aid of stays. The com¬ 
mon studs are then set up and spiked to the sill, and a temporary 
board nailed across their face on the inside. These common studs 
arc the full heijjht from sill to roof plate, and the second tier of 
tloor joists are supported by notching a i]in. x 7iM. board, called 
a false girt or ribbon, into their inside edge at the height to re¬ 
ceive the floor joists. The ends of the joi.sts arc also placed 
against a stud and .spiked. The tops of the studs arc cut to a line, 
and a 2in. x 4in. plate is spiked on top. an additional 2in. x 4in. 
plate being placed on the top of the last breaking joint. Should 
the studs not be long enough to reach the plate, then short pieces 
are fished on with pieces of wood spiked on both sides. The dia¬ 
gram shows a portion of the framework of a two-storey house 
constructed in the manner described. In the balloon frame the 
timbers are held together entirely by nails and spikes, thus per¬ 
mitting them to be put up rapidly. The studs are doubled where 
windows or openings occur. In both these methods dwarf brick 


foundations should be built, upon which to rest the sill. For 
buildings of a superior kind a combination of the braced and bal¬ 
loon frames is sometimes adopted. 

The sides of frame buildings are covered with siding, which is 
fastened to a sheathing of rough boards nailed to the studs. The 
siding may consist of matched boards placed diagonally, or of 
clapboards or w'eathcr boards—which are thin boards thicker at 
one edge than the other, and arranged horizontally with the thick 
edge downwards and overlapping the thin edge of the board be¬ 
low. Shingles or wooden tiles are also ernployi'd. 

BiHMOGR.APiiY. —The following are the principal publications on 
car|)entry: T. Tredgold. Carpentry; Peter Nichobon, Carpenter and 
Joiner; J. Newlands, Carpenter's Assi.danl; J. Uwilt, Kncyclopaedia 
oj Architecture; Rivinglon, liuildinf; Co)tstru( tian (elementary and 
advanced) ; E. 1 .. Tarbuck, Encyclopaedia of Practical Carpentry and 
Joi)ierv; A. W. Pugin, Details of Ancient Timber Houses; Hereslord 
Pile, liuildinn Construction; J. P. Allen, Buildiny, Construction; H. 
Adams, Notes on Buildiny; C. F. Mitchell, Buildiny Construction 
(elementary and ailvancecl) ; Burrell, Buildiny Construction; E. E. 
Kidder, Buildiny Construction (U.S.A.) ; E. E. Viollet le Due, Diction- 
naire; J. K. Krafft, L'Art de la charpente; Building Construction, ed. 
by F. M. Simf)son. (J. Br.) 

CARPET. For the historj’^ of carjret-making, see Rres and 
Carpkts. I'or prc.sent methods of manufacture, sec Carpit 
Manttfactiirk. 

CARPET-BAGGER, a political slang term for a person who 
stands as a candidate for election in a locality in which he is a 
stranger. It is particularly used of such a candidate sent down 
by the central party organization. The term was first used in 
the western stales of America of sjieculative bankers wlu) were 
.said to have started bu.siness with no other property than what 
they could carry in a carpet-bag, and absconded when they 
failed. The term came into gi-neral use in .Xmerican ])oiitics 
in the reconstruction period after the C'i\'il War, as a ti'rm of con¬ 
tempt for the northern political adventurers in the South who, by 
the help of the negro vote, gained control of the administration. 

CARPET-KNIGHT, one who has been knighted in time of 
peace, on the carj)et before the king’s throne, not on (he battle¬ 
field as a reward for valour. It is‘a term of reproach for a soldier 
who stays at home and avoids active service. 

CARPET MANUFACTURE. Modern carpet manufacture 
involves the u.se of machinery and of many different materials, 
such as woollen and worsted yarns for the surface of (he carpet, 
and cotton, linen and jute for the back. 'Phe wool which is most 
suitable for carpet yarn is generally fairly long in the staple and 
rather coarse than fine. It is obtained from Scotland. China, 'I'hi- 
bet, India. Russia, Australia, New Zealand, Egypt, IccKind and the 
East Indies. It can be spun into yarn of any required thickness, 
dyed to any .‘^hade, and woven into any fabric; therefore it is an 
ideal materi.al for the surface of carpels, especially as it rciaims 
its appearance and withstands reasonably hard wear. 

Silk carjiets arc very beautiful, possessing a wonderful .sheen, 
but (hey get soiled more quickly and have less resilience than wool 
carj)ets of a similar quality; and this, combined with their high 
cost, make.s them luxuries for the few. 

Cotton is used for chain wari)s in all kinds of carpeting, and 
forms the chain of Axminster and weft of Wilton and Ilrusseb 
cari)ets. Flax yarn is sometimes used as a w'eft yarn in Brussels 
and Tajiestry. Jute and hemp are used in considerable ciuantitic-s 
as a filling, to give body or weight to the carpet, and as a weft in 
.Axminster. 

Other materials used occ’asionally in the manufac lure of carj)efs 
.ire mohair, cowhair and horsehair for the surface of the carpet 
and ramie for the back. Twisted jiainm yarn has been tried for 
weft, chain or “stuffer.” 

Dyeing.—Dyeing plays a most important part in carpet manu¬ 
facture, as practically all yarns used on the surface have to be 
dyed; and fast colors are essential, 

The yarns are impregnated with the oil or grease which they 
received during the process of spinning. Washing is then a neces¬ 
sary preliminary to dyeing, as the presence of grease would prevent 
the dye permeating the fif)ers. Scouring is effected by soap and hot 
water, and passes, without being fully dried, to the dyeing machine. 

The process of dyeing the yarn in skeins is generally effected by 
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mechanical means and is similar to that adopted in other branches j 
of the textile trade. {Sec Dyeing.) 

Hand-made Carpets.— The main classification of carpets is 
between those which are made by hand and those which are made 
by machine; and of these classes, especially of the latter, there are 
many subdivisions. 


Stan; each of which produces carpets of characteristic patterns and 
qualities. 

Turkish carpets are, broadly speaking, of coarser texture than 
Persian. The typical Turkey carpet comes from Ushak, but the 
industry extends over many parts of Asia Minor. 

Carpets are also made in Tripoli, Tunis and Algiers. 


f fand-made carpets are the oldest type, and are the historical par¬ 
ents of all modern carpets. 'Phis kind of carpet is made to-day in 
the United Kingdom, on the ('ontinent, and in the East in almo.st 
exactly the same manner in which it has been made by the Ori¬ 
entals for several hundred years. The principle is extremely sim¬ 
ple. The warp threads, or chain, are wound on two horizontal 
beam.s, between which they are stretched vertically. The beams 
are tarried by upright posts on which they can revolve, the space 
between the [)osts determining the width of the rug or carpet. The 
weavers sit side by side in front, the carjiet as it is woven being 
gradually wound on to the lower beam and the warp correspond¬ 
ingly unwound from the upiier beam. The yarn for the pile is cut 
about 2in. in length and is knotted round two warp threads, tuft 
by tuft, according to the paper design, in front of the weaver. As 
each row, or part of a row is fini.shed, two weft threads are put in, 
one in the shed formed between the front and back halves of the 
(hai?i, and a se(ond in an alternates sbeel, which is formed by the 
weaver pulling forward the hack half of the chain temporarily in 
front of the front half. The second weft is put in straight, the first 
one loose, zig-zag or vandyked, so as to fill up the back of the car¬ 
pet and to avoid the tendency towards lateral contraction. The 
weft is beaten clown into its place by a heav^y fork or beater. I'his 
interlocking of warp and weft with the tuft forms the weave of the 
carpet, and has b(‘en imitated more or less in all mechanically 
woven carpet fabrics. There are two different kinds of knot em¬ 
ployed, the (ihiordes or Turkish, and the Senne or I’ersian; the 
tufts of yarn in the former coming in pairs 
between the two warp threads (lig. i, A) 
and in the latter coming singly between 
each warp thread (fig. i, H ). In cither case 
tlu? tufts do not stand up vertically to the 
plane of the fabric but lie over oblitiuely 
towar»ls the starting end of the can^et. 

'I’his ijresents to the eye and foot of the 

u.ser partly the ends and partly the sidees of Fig. i. — a. ghiordes. or 
the tufts, and is a very characteristic fea- Turkish knot. b. senne. 
ture of hand-made carpets. Persian knot 

Another kind of hand weaving is the tapestry method, wherein 
the weft colours, wound upon wooden needles, are threaded round 
and between the. warp ends, leaving a llat or slightly ribbed surface, 
not unlike that of an ingrain carpel. The absence of a lufti'd jiile 
does not make this a luxurious carpel, but it enables a fine pitch to 
be employed and the riche.st and most delicate effects of design and 
udour to be obtained. Carpets of this type have long been made 
at Les Cobelins, Paris, Aubusson and Bt;auvais in France, and 
’foyrnai in bclgium. I'hc work is slow^ and highly skilled, anil the 
product is naliirall)' very expensive. 

There is no better carjjct than that made by hand; though this 
is far from imjilying that all hand-lufted carpets are superior to all 
niacliine-niai.le ones, d'he hand-tufted carpet pos.^e.^ses an indi¬ 
viduality, even in its faults, which no product of a machine can 
attain; and wliicli, after all, is an attribute of a work of art. 

llarul-maile carpets have a further adwintage in (heir adapta¬ 
bility to requirements. A single carpel, for instanie. can be made 
to any specified shape, sizi*, design, colour and (|uality. It is jios- 
sible to produce in one piece carpets of oval, circular or L-shaped 
form, or to conform to irregular curves and angles. 

(^)ualities are numerous, but they may be said to vary between 
about-9 and goo tufts to the sq. inch. The average European 
haiul-niade carjiet will not run to more than from 16 to 30. 

The principal .seats of the Oriental hand manufacture of carpets 
are India, Persia, Egypt, Turkey-in-Asia and China; to which 
countries may perhaps be added Greece, to where, since the World 
War, a certain amount of the Turkish carpet industry has been 
transferred. 

In Persia the chief centres are Kerman, Feraghan and Kurdi- 



Thc manufacture of carpets is widely distributed throughout 
India in the localities of Mirzapore, Benares, Masulipatam, Kash¬ 
mir, Multan, Amritzar and Peshawar; while rugs of a cheaper 
type are made in Bengal. Indian carpets generally are less fine in 
fabric, as well as in design and colour, fhan Persian. 

The European, or Occidental, branch of the trade is located in 
Maffersdorf (formerly Czfuhoslovakia), Holland, Donegal, Car¬ 
lisle, Wilton and the Balearic i.slands. 

European hand-tufted carpets may be regarded upon a differ¬ 
ent footing from Asiatic, inasmuch as, although in the localities 
named, carpets of characteristic Eastern design and colouring are 
produced, their staple trade has always been rather along the lines 
of sijecialtics; and the makers have catered rather for architects, 
decorators and public bodies than for the average consumer. 

in the East, the weaving of carpets has long been and is still 
largely a family affair. The women and children .sit in front of the 
loom, and work under the sujiervision of the matriarch. Obviously 
the degrees of skill employed will vary; and this leads to some of 
the irregularities in Eastern car})ets. It is not to be implied, how¬ 
ever, that all Oriental carpets arc still the product of family or 
tribal industry. Western methods have penetrated even to the 
“unchanging East”; organization of the industry has been set up; 
and carpet dealers’ and importers’ syndicates in New York, Lon¬ 
don and Paris have their agents in the East and even control their 
own factories. 

It is a common fallacy that the yarns of Oriental carpets are 
dyed solely with vegetable dyes, and that those dyes are intrinsi¬ 
cally superior to aniline and alizarine dyes such as are employed 
for yarns for machine-made fabrics. The latter ha\'e been used 
for many years now by European carjiet manufacturers, not be- 
cau.se they are cheaper than vegetable dyes, but because they are 
easier to use, more accurate for matching purposes and faster to 
light. There are, of course, good and bail synthetic dyes; but the 
best are immcasuralily superior to dyes made from filaiits, barks 
and berries. This fact has long been recognized by those who con¬ 
trol the iirodijctiou of Oriental carpets, for thi? yarns for which 
anilini* and alizarine dyes are now exLtaisivcly employed. 

The subject of dyeing naturally leads to that of thi* so-called 
“washing” or “faking,” to which a large proportion of Eastern 
car[»ets are submitted. The object of this is (wo-fold; to soften 
the colours and to give an appearance of age, and to obtain a 
gloss which the wool does not naturally possess. The process in¬ 
volves till' use of chlorine or acetic acid to give the faded effect, 
while glycerine and ironing are employed to get the glossiness. It 
can hardly be supposed that this treatment does not detract to 
some extent from the life of the carpet; but this consideration 
appears to be outweighed by that of the more attractive appear¬ 
ance. The prociess has been tried u[)on Wilton carpet, but with 
doubtful success. 

Brussels Carpets.—Of machini' made carpets, Brussels is nat¬ 
urally first to be mentioned, as it was the first to be made in 
Euro|H‘. It is a loop-pile faliric, having a strong foundation of 
linen, jute and cotton yarns, together with (hat portion of worsted 
yarn which is not utilized on the surface to form the pattern. 
The pattern itself is formed by ditferently coloured threads of 
worsted yarn looped over a wire. The body and back of the carpet 
is pro\ idl'd for normally by two warp beams, called the chain and 
the stuUer. The chain is usually of cotton, and its object is to 
form, in combination with the weft, the woven base of the fabric. 
The threads of the two chains arc led through eyelets mounted on 
heald-frnmes or gears, which ri.se alternately in such a way as to 
allow the shuttle carrying the weft to be shot through the opening 
thus formed. The purpose of the stuffer or “dead” warp is solely 
to give body or weight to the fabric. 

The stuffer threads are carried on eyelets in a frame, similar to 
the chain, but are not divided, and remain practically in the middle 
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of the fabric. The worsted yarn, which forms the pile warp, is 
arranged on bobbins, in frames (generally hve in number), and 
the threads are drawn through the harness, which consists of cords 
carrying eyelets, and kept taut by the weight below while con¬ 
nected with the Jacquard mechanism above. 

" The Jacquard principle is well known throughout the textile 
trades, and is a device for selecting and raising the threads re- 
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Fig. 2.—A. LONGITUDINAL SECTION OF FIVE-FRAME BRUSSELS CAR¬ 
PET WITH SINGLE STUFFER WARP. B, LONGITUDINAL SECTION OF 
THREE-FRAME BRUSSELS CARPET WITH DOUBLE STUFFER WARP. C. 
LONGITUDINAL SECTION OF CARPET, SHOWING CHAIN AND WEFT. D. 
TRANSVERSE SECTION OF CARPET, SHOWING CHAIN AND WEFT. a. 
CHAIN; B. PILE WARP. c. STUFFER WARP, t. WEFT 

quired to form the pattern. All the warp llireads are drawn 
through the sley or reed in such a way that there will he in eaeh 
reed-.space five thrtjuds of worsted (for a ‘five-frame” carjieM, 
two of cotton chain, and one of stuffer. When the loom is run¬ 
ning the Jai;(]uard mechanism lifts one worsted thread in each 
reed, thus forming a shed under which the wire is introdueed from 
(he side. Underneath the wire lies the body of the lahric . ton.-asl- 
ing of the four other worsted threads in each course, the sluffi'r 
warp, and one-half of the cotton ( hain warp, below the body of 
the fabric is the lower shed formed hy (he other half of the cotton 
ch;iin, and through this the shuttle passes, carrying the weft at the 
same time as the wire is being inserted. 'Phen the lathe, which has 
been lying back to allow the jnissing of (he shuttle and the enlrani e 
of the ware, comes forward with the sley and heals up (lie wire 
and the last .shot of weft against thi- breastplate of the loom and 
the last part of the woven fabric. At the same time the Jacquard 
allows the harness carrying the end.s sek'cted for the la.sl lasli (o 
drop back on to a level w'ith the others, and the gears carrying the 
cotton chain begin to change. Next, the lathe goes baik again; one 
half of the chain is brought up to form a shed, under which and 
over the ro.st of the threads the shuttle passes back, thus effec¬ 
tively tying in the worsted threads wdiiih are looped over the wire 
brussels and Wilton carpets are described as being 5, 4 or .5 
frames, according to the number of sets of creol bobliins carrying 
Worsted warp threads. (Sre fig. 2 ) 

The demand for all qualities of Brussels carpeting has declined 
steadily for many years, as the fabric has .suffered from the 
competition of Axminster and of Tapestry; being essentially less 
economic in manufacture than either of these. A good Brussels, 
however, is an excellent carpet, and will last for many years. 

After leaving the loom the roll of carpet is measured, dried, 
“picked” or mended, shorn, inspected, and sometimes pressed. 

Wilton Carpets.—Wilton carpet is similar in manufacture in 
many respects to Brussels, and the looms are in practice converti¬ 
ble from one fabric to the other without much difficulty. The 
preparation of yarn is substantially identical, and the weaving and 
finishing operations very similar. 

The essential differences are:— 

In weaving Wilton the loops of worsted yarns are cut, so that j 
the surface is velvety instead of being ribbed. This is effected I 
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by the use of a flat narrow wire ending in a knife blade, which 
stands outside the fabric when the wire is inserted but severs the 
loops of worsted a.s it is withdrawn. Many makes of Wilton, for 
the sake of holding down the pile more securely, have three .shots 
of weft to each row of pile instead of two. The cutting of the 
yarn, which has the effect of exposing the, ends instead of the sides 
of the wool fibre, gives a richer “plush-like” surface effect both in 
appearance and to the touch; while the treble weft makes a 
firmer fabric. (Fig. 3.) 

The standard Wilton quality has a iiile of about high and 
contains about 90 points to the sq.in.; but the fabric lends itself 
readily to fine and luxurious effects, and there are (jualities made 
with a deejicr pile and of a fineness of about i.’o to the stp inch. 
Cheaper qualities arc also made with a woolen ijile yarn of a 
coarseness of about 60 to the sq.in., but these qualities do not 
compete very effectively with the more attractive Axminster at 
about the same cost. 

Wilton carpets, like Brussels, have two limilalions—one eco¬ 
nomic and one artistic. For every square of the pile war[) showing 
on the surface there are two to five j)arts uneconomically u^ed in 
the body of the fabric; and the number of “frames” that can be 
worked one over the other to form the pattern is limited to six. 
These limitations, however, are not serious ones; and the Wilton 
carpet in its higher grades is regarded by many as the best of all 
machine-made carpets. It is certainly the finest; ami (he closeness 
of texture, broadly speaking, means both finer effects ami bi'tter 
wear. 

The higher grades of Wilton are made from 95 to 1 jS points to 
the .sq.in.; .so that, in the mailer both of delicacy of de.sign and 
of texture, eflect.s can be ]iro(lucecl in VV'ilton W'hich surpass those 
of any other carpet fabric, with the exception of the finest 
I’ersians. 

Axminster Carpets.—An Axminster carjiet pre.senis a some¬ 
what similar appearance to a Wilton carix't, but tin* I'ssential dif- 
lerencc l)etween the two fabrics i.s (hat the surface ol (lie former 
is compo.sed of tufts insc'rted in the fabric, w'hile (he surface of (he 
latter is formed by cutting (he* pile wairj) threads, 

Axminster carpets, though in point of time a comparali\el>' re¬ 
cent devc'lopment of the industry, ma>* cl.iiin to be, in i)oint of 
structure, the nearest related of all mac hine-macle carpels to the 
Oriental ancestor. The similarity lies in the fact that they arc- 
tufted; and the tuft, though inserted in the fabric: nu c banically 
and hound down without being knollc-d, undoubtedly represents 
(he knotted tuft of the original hand-made* carpet 'I'lie essi.-ntial 
fcMture of a tufted Axininstc-r c arpet is that (he tufts are inserted 
row by row' betwc*en the vvarj) threads, either beicin* or aflc*r Ix-ing 



TREBLE STUFFER WARP. A. CHAIN: B PILE WARP; C STUrFEH WARP, 

E. WEFT 

cut off, and arc then bound down by the* weft, and scj woven into 
the ground of the texture. Each tuft is used on the surface and 
forms part of the design; none of the tuft material is buried or 
wa.stcd in the body of the fabric, beyond what is needed for 
attachment to the weft. 

As in other carpet fabrics, there are various ejuaiities of Ax¬ 
minster carpeting, the must popular is made in a jiitc h of 7 to (he 
inch, with a beat-up of about Of; giving 4^:; tufts to the sc] in., each 
tuft being about ^in. high. Fig. 4 gives the transverse section 
through the weft of the weave ordinarily c‘ini)loyt*d. though there 
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:irc .several \Mria(i()ns, of which another i.< shown in the same fig¬ 
ure, The figure form.s a Hat back and gives the tuft a di.stinct in- 
clinalion out of the vertical, adding a {xiint of .similarity to the 
hand-tufted carpet; and the latter figure gives the back a ribbed 
apfiearancc, the tuft in thi.s ca.se remaining vertical. 

Each of the.se two named weaves has its merits. The former 
gives better cover with its sloping tuft, while the latter claims 



B TUFTS; C STUFIER WARP D. DOUBLE WEFT 

iiu rca.sed resiliem y anfl imniunily from the shading in mad»‘-up 
cai'iiels. so noticeable with the first-named weavi*. 

Axminster manufacture consists of two proces.ses. the pile yarn 
being arranged to form the design before it is jiiU into the loom 
The dyed yarn of the various i olours for the design is first wound 
on to a bin. bobbin. The yarn from this bobbin has then to be 
wound on to a series of W'ide spools, the number of which will be 
the number of the rows of tufts in one. conij)lete repeat of the de¬ 
sign to be woven, while each sjiool contains as many ends of yarn 
as there are s(|uares in the width of the design. This operation is 
called s(‘tting. or sometimes reeding-in. 'I'he (>in. bobliins are 
arranged on a frame on vertical or hori7,ontal jiegs in their various 
colours, corresponding to those of the first row of the design. The 
}arn is then wound off the bobbins on the -’7in. spool, and when 
the spool is full the operation is rejieatod as often as is necessary 


j of the chain warp. In this position they are tied down by the pass¬ 
ing of a weft shot, and are then cut off by a pair of broad kni^•es 
working at the level of the surface of the carpet. The spool and 
carriage are then replaced on the chains, and the succeeding spool 
brought into position (fig. 5). 

Another method of the Axminster principle of inserting tufts 
into the weave of the fabric is that of conveying tufts already cut 
by means of gripper or nippers. This is sometimes worked in com¬ 
bination with the wide spools, but more satisfactorily in combina¬ 
tion with yarn carriers operated by a Jacquard with a differential 
lift mechanism for selecting the colours. In this case the yarns are 



FROM MURPHY, -TIXTILR IN Oil ITRIES” (CRESHAMI 

Fig 6 .—A. CHENILLE DESIGN PAPER CUT-UP. B. CHENILLE CLOTH 
BEFORE CUTTING 


jilaced on bobliin.s in frames as in the Brussels or Wilton looms, 
and then led into carriers which are grooved and slotted mei.d 
strips. The slots are fitted with .springs wdiich hold the threafl.s of 
yarn one above another, pre.senting their eiuls to thi; front of the 



for weaving the required (luantity. Then the bolibiiis are re¬ 
arranged for the set ond row of the dc'sign ami so on. 

'rhe.yarn on the vviili* spools is then threaded through a series 
of tin tubes, the number of which corresponds with the number of 
ends on each spool. The tufting carriages are then placed, in the 
correct rotation to form the pattern, upon a jxiir of endless chain.s, 
which are actuated by the mechanism of the loom. The wide 
s]K)c)ls and carriages are (hen successively detached from (he 
chains and carried down to the fell of the cloth in such a way 
that the ends of the tuft yarns are inserted between the upper shed 


loom. The Jacquard mechanism causes the colour rcc}uirecl fur 
each sciuare of the pattern to be lifted to a certain height. The 
gripiHTs, mounted on a shaft, are operated so as to seize the ends 
of the tufts, which are then cut off and in.scrtod at the fell of the 
cloth between (he chain warp threads, where they are tied down by 
weft shots. 

Chenille Carpets. —Chenille Axmin.ster carpeting possesses 
features which differentiate it from the other kinds of carpets. 
Like Orientals, it can be woven to any width, up to 33ft.. any 
reasohable length, any shape, and of any design or number of 
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colours. It is the product of two di.'^tinct processes; the formation 
of the chenille fur, and the weaving of that fur, which is the 
weft, into a carpet. It is, in fact, about the only cut-pile carpet 
fabric in which the pattern is distinctively formed by the weft; 
for in almost all other makes the weft only performs the function 
of combining with the chain to form the woven fabric. 

The dyed yarn, w'hich is generally woollen, is wound on to cops 
which fit inside shuttles for the weft looms. The paper design to 
which the weaver has to work is 
cut up into strips two squares 
wide (tig. 6a), and the weaver at¬ 
taches this strip to the fabric 
as it is woven and changes the 
shuttles carrying yarn of various 
colours in accordance with the 
colours on the design ])aper. The 
warp of the loom consists of sets 
of ends of fine cotton at inter¬ 
vals of from half-an-inch to an 
inch, according to the pile de¬ 
sired. 'I'hus the woven fabric con¬ 
sists of a woollen weft of various 
colours held together at intervals by a fine cotton warp (tig. bb). 

The next process is the fur-cutting. The roll of cloth with its 
horizontal stripi\s is taken to the cutting machine, where it is cut 
into strips by a series of knives set uiion a revolving cylinder and 
.sjiaced so th;it they sever the -woollen -vs'eft-threads between the 
cotton warps as the fabric jiasses o\er the cutting bed, and leave 
the independent strips of fur held together by the tine cotton warp. 
Irumediatel.v after being cut free these strips of fur pass over a jet 
of steam and steam-heated cylinder, whose surface is formed with 
a scries of V-shajicd grooves. This has the result of folding up¬ 
wards the cut ends of the woollen >arn and giving a iM-rmanent 
V-shapt‘ in section to the fur. The object of this is that when the 
fur comes Icj be woven its jiile shall be* turned in one* direction. 
The damping of the fur just before ]jassing over the grooved 
cylinder is sometimes effected liy rollers revolving in a trough 
filled with water (tig. 7). The n<’w)>' formed fur is then reeled 
off into individual skeins. It is marked both with its pattern num¬ 
ber and series number and sorted into its proper sets. 

The second jxirt of Chenille manufacture is the weaving of the 
fur into the carpet, which is done on what is known as a .setting 
loom, d'he warp of a setting Icwm consist.s of chain and stuffer, 
as in the Brussels and Wilton looms, while sometimes an addi¬ 
tional one is used, called the float warp. There is also the catcher 
warp, which is of fine strong cotton. Its function is merely to 
hold down the fur weft when it is inserted into the fabric. Be- 
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Fig. 8.—LONGITUDINAL SECTION OF CHENILLE AXMINSTER 
A. Chenille fur. B. Fur weft. C. Catcher warp. D. Float warp. E. Stuffer 
warp. F. Chain. Q. Filling weft 

sides the fur weft, there is the jute or coar.se wmolly filling weft, of 
-W'hich there are four shots to each one of fur. (Sre fig. 8.) 

When a carjiet is to be waiven the fur is wound into cops, which 
are served out to the -w'caver in their proper order. The shuttle 
carrying the fur weft is .shot across the loom below the catcher 
war]! but above all other warps. 'I'he loom stops automatically, 
and the weavers (two to each wide loom) set the fur with combs, 
taking care that the design matches correctly with the previous 
shot, and that the catcher threads settle dowm neatly through the 
pile. The loom is restarted and the four shots of filling weft in¬ 



I NOM "LAMPETS " (PJTMAN ANb SONS) 

Fig. 7.—A. CHENILLE FUR AFTER 
CUTTING. B, CHENILLE FUR CUT 
AND FOLDED. C. TRANSVERSE SEC¬ 
TION SHOWING FUR INSERTED 


serted. .\ltcrnatively the fur may be inserted by a travelling arm, 
operated between the catcher and the other warps, which leads 
the fur from a basket or can. Chenille caniets have become very 
popular since their introduction, partly of course owing to this 
fabric being the first with a cut pile to be applied to the manu¬ 
facture of wide carpets in one piece; partly to the wide range 
of colours that can be employed; and partly to its comparative 
cheapness. 

Tapestry Carpets. —Tapestry is a fabric made alternatively 
with a loojK'd pile or a cut pile, called \ elvet, which possesses a 
close aflinity to Brussels ami Wilton res|H'cti\-ely in its ajipearame 
and texture. In its method of maiuifactiire. howi'x-ir. it has 
something in lonimon w'ilh Che¬ 
nille. inasimuli as it is essentially 
a two-process fabric, while the 
pattern is wholly in ihe surf.iei- 
and is the direct result of tlu' pre¬ 
liminary and not of Ihe weaxing 
process. No Jacquard is used. 

The undi-rlying iirim iple of the 
fabric- is the attainnuait of econ¬ 
omy by the u.se of ciiu' frame of 
worsted yarn on which the pat¬ 
tern is prinlc cl in it.> sarioiis col¬ 
ours iiiste.id of cl\’eing li\e frainc‘s 
of yarn, each of a ditierent colour. 
'J'he worsted tan be* colouri'd be¬ 
fore or after the' W(‘a\ing, anti 
in the* former ca-e, which is the 
staiiclarci me!bod. it is ])iintc'cl in 
an elong.'iled fcnni to allow for 
the reduction cau''ed b\- liie inser¬ 
tion of the* wires in we.ivmg (fig. 
g). d'hf y;irn is wcuind on to a 
large drum from i.'tl. to ..joll. in 
circumference anci witli a face ol 
from I sin. to 7.’in ; and the 
colour is applied b>- mean*- ol a 
c-arriage liearing a tolmir-roller, 
w-hieh i.s drawn across the lace of 
the drum pressing upon the- yarn 
threads. 'I'he jirinter change's the 
colours in tucorclancc’ with the 
design jiaper and Ihc' ‘scale- 
hoard.''' Whc'n the lainting is fin¬ 
ished the* yarn is scraped, rcmovc’d 
from the drum, loopc'd and tick¬ 
eted in rotation to show thc’ place 
each thrc’ad oec ujiies in the’ clc’- 
sign. The colour is then li.xed by 
being stc'amed, and ihc’ \-arn is 
rinsetl and dried. I'lie yarn is 
W'CMjnci on to large bobbins, tluly 
numbered, and theme- on to a 
warp hc-ain of the- width ot (he 
fabric to he woN’eii. 'I'lu' “sellers" 
arrange the thre-ads so ;e^ to form 
the iialtern, which is still in its 
elongated form (tig. 10a), but 
W'hich assumes its correct shajie 
when woven ( tig. 10b). 

The method of weaving is substantially the s;ime as with Brus- 
sc'ls and Wilton, thc wires being round for Tajic'slry or provided 
with knives for thc Velvet (tig. ii ). 

Thc demand for Tapestry and Velvet carpets has changed, as 
with other fabrics, from piece goods to breadth scjijarc-s and on to 
seamless squares, with a corresponding increase in ilie cost ot man¬ 
ufacture, for the Tapestry and Velvet carpet can only be- iiroduced 
economically if in large quantities. 

The chief di.sadvantage of these fabrics is lhat thc* transition 
from one colour to another in the same length of worsted cannot 
be made quite suddenly, so that in the design the colour will ap- 



FlG. 9,—A REPEAT OF DESIGN IN 
A TAPESTRY CARPET. ELONGATED AS 
PRINTED. B. SAME DESIGN AS IT 
WILL APPEAR WHEN WOVEN 
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j)ear lo have run, .'ituJ the clearly defined pattern effect of Brussels 
and Wilton is unobtainable. Apart from that, Tajwvstry and Vel¬ 
vet have much to commend them. They can he sold at moderate 
prices, and are capable of a wide ranf'e of effects in design and 
colour, circuni-slanccs which have given them a con.siderable 
measure of popularity with the public. 

Ingrain Carpets.—The kind of carpet that is variously called 
Kidderminster, Scotch or Ingrain differs considerahly from any of 
the carpels hitherto descrilicd. Perhaps essentially, and in regard 

to texture, it is most akin to hand-woven _ _ _ 

'I'apestry, having a Hat ribbed surface, - 

without tufts like Axmin.ster or loops 
like Brussels. 

The original type of this carpet was 
the Ingrain or “Two-ply Super.” It was 
made with a worsted warp and a woollen W 
weft in 30in. width (fig. 12a). ^ 

Develojiments have been made in vari- ® 
ous (Jirection.s, but principally in fho.se 
of he.'ivier fabrics and wider looms. Addi- 
lional colour elhats are obtained by in- ^ 
creasing the number of warps and of ^ 

wefts, while, heavier fabrics are made 

'i'he yard wide Ingrain is now almo.st 
extinct, and the nioderti form of the ■ Bf Bl | 

fabric i.s the so-called Art Square, a 

fairly heavy seamless caqu't, generally | Hf IM 

produced in bold and simple effects of | 

C'ornjiared with some carjiet fabrics, J WMH I '.t 

Ingrain must laki* a modest place. It MfjHPiJ injaTM 

cannot be regarded as luxurious lo tread HUgIf .' tJ jBfJl 

upon, its llal surface lacking the resili- jjHil j | 1 

Ijilo ^ ^ 

Modero^^^ ^Dc v clo^pm^cn^^ 

and mamifai Iurers began (o .set them- 11 

selves lo meet the demand, Hitherto, H | 1 11 ^9 I 
seamles.s cari)t'ts had, broadly speaking, 

riis, in .Art Si|uarcs, aird in Chenille; but 

mem in other machine-made fabrics. JM 

Wilton.—Looms of oft in width and .1 

upw.irds wer{“ const rut led in both the Ivol llrlfR 

I'niled States anti in Cireal Bril.iin on the fflt.m 

same print iples as the 27in. loom, and _.A. _ 

worketl with fair success; although the 

expense, both t)f construction and of op- Fic. 10.- a. printed 
eration.s. made the fabric costly out of threads as set ready 
]) ropt)r(ittn to the narrt)W gootls. In par- winding onto the 

licular, the withdrawing of the wire at 
the side net t'ssilatetl the total width of 

(he lotini being mtire than tltiuble the width of the fabric woven 
and slowetl tlown the rale t)! protluction considerably. To over¬ 
come the.M' objection.s n loom was devi.sed in the United States in 
which the cutting of the loops was effected by a scries of knives 
placed across the carpet parallel to its length. Looms on this prin¬ 
ciple have been brought tt) something like |)erfection and arc being 
operated in (ircat Britain and in the United States with success; 
while other wide loom.s are being run both in these countries 
and on the Continent. 


j Axminster.—Similarly, the tube principle has been extended 

! from the 27in. width to width.s of 9ft. and more, and the gripper 
I principle, combined with the Jacquard, has had a like develop- 
i ment. The most striking departure, however, of the Axminster 
f)rinciple has been a wide loom which produces mechanically a 




Fig 11.—A. tapestry carpet with round wire. b. tapestry velvet 
CARPET WITH CUT PILE. a. CHAIN, b. PILE WARP. c. STUFFER WARP. 
t WEFT 

laliric in which the tufts are tied wilh a Ghiordes knot, exactly a? 
in the Oriental hand-looms. This loom wa.s introduced into Ritl- 
derminster in 1910, and has been brought to a high pitch of cl'ti- 
ciency. The fabric is made in various qualities up to 49 tufts 
per inch. 

Tapestry. —This fabric has followed the same lines of develop¬ 
ment. and many wide printed fabrics, especially with the cut jiile 
v'clvet, are being produced on the same jninciple as the narrow 
weave. 

Design and Colour.—There wvis a time when the phrase “flam¬ 
ing Bru.ssels carpet” was not entirely undeserved, but this has long 
passed. The naturalistic and geometrical styles, both brightly col¬ 
oured. passed aw-ay, partly under the inHuenie of William Morris, 
who introduced, and of others who developed, the conventional 
style of decoration in carpel.s. 

The carpet trade then i)assed into an era of reproduction, the 
masterpieces of Oriental and, in particular, of Persian art being 
studied and carefully copied. The next stage in the development 
of carpet design was the drawing of inspiration from the char- 




FIG. 12 —INGRAIN CARPET 

A. Two-ply in warp and weft, transverso section, throuflh warp, A and ii. 
warp threads of different colours. X and Y. wefts of corresponding colours. 

B. Two-ply warp and weft, four colours In each warp and weft. a. black; 
l», red; r. white; i». olive. C. Three-ply warp and two-ply weft; section 
through warp. a. black stufPer warp; n,r .p.k,. coloured warps; w.x.y.t;. wefts 
of same colours as n.r.n.r.. D. Three-ply warp a-d weft section through 
warp. A,n,r,i),K,K. coloured warps; u.v.w.x.Y,/.. coloured wefts 

actcristic decorative styles of other countries and ages; first China 
and Japan, then France; the periods of Louis XIV., Louis XVI.. 
and of Rococo. Renaissance, Empire. The ancient art of Egypt, 
Crete. Greece, As.syria and Rome was laid under contribution, and 
with creditable and interesting results which have proved healthy 
and stimulating for the industry. Finally, the Cubi.'^t or Futurist or 









CARPET-SWEEPER 


Modem movement in the world of art has not been without its 
influence on carpet design, to which indeed the flat and bold treat¬ 
ment of decoration is very suitable. In the result, therefore, it 
may be said that there is a cosmojiolitanism and an eclecticism of 
taste in carpet design at the present day; and a good pattern of 
whatever style, provided that it be true to the style and that it be 
well coloured, whether cjuietly, brightly or richly, is sure of 
acceptance. 

Carpet Statistics. —In Germany the industrial census of 1925 
gives the number of carpet factories as 1,016, and of workers as 



A. ---MITRED KUG. OR SEAMED RUG MADE FROM ROLL-GOODS 

B. —SEAMED RUG (MADE FROM RUG PARTS) 

C. —SEAMLESS RUG (WOVEN WHOLE) 

15.265, of whom 6,2()7 were female The chief localities of (he in¬ 
dustry are Marmen, Elberfeld, Daren, Chemnitz, Leipzig, lierlin 
and ('oLtbus; but there are many small concerns scattered 
throughout the country. 

A large number of carpet factories is given in a I'rcnch trade 
director}’ of i(j2b, but the majority of these are small concerns 
making haiul-tufii’d carpets. 'I'he most important centres are 
Roubaix and Tourcoing for machine-made goods, and Aubusson, 
Beauvais and Felletin for hand-1 ufled. Nimes, Halluin, Lannoy 
and Jk'r.san are also centres. 

In 1915 (he value of production was e.stimated at 25.ooo.ooofrs. 
No fX)st-\Var figures are available, but in 1926 France ex|)orted 
i6,925sq.in. of knotted woollen carpets to the value of 5,747,- 
ooofrs. and 23,124 metric cwts. of other woollen carpets, to the 
value of loi.obr.ooofrs. No reliable figure.s are obtainable as to 
the number of workers now engaged in the industry. 

'I'hc {irincipal centres of (he carpet trade in Gnxit Britain are in 
the south gf Scotland (about 25*;'; ), the north of England (206;. ). 
and Kidderminster (40%). There are about 4,500 looms of var- 


\\ 



The imports Kivo increased from 605.1 Sisq.yd. of the value of 
£1,168,055 in 1919 to 5,684.S5QS(j.yd. value £3.0^3.914 in 1927; 
figures which are ominous for the future of the British carpet 
manufacturing industry. The exports in 1920 were 6.9.M .4oo.s(i.yd. 
valued at £4.544,376; and in 1926. 0.757,2oosq yd., valued at 
£3,063,148. 

In the United States there are 62 carpet fadoriei;, In 1927 
the production amounted to 65.62S.740sq.\d.. and the number of 
workiTS employed was 32,290. 'Fhe chief centres of manufacture 
are Philadelphia, l*a., Amsterdam and ^'onkt rs. \. \ Wori ester 
and Clinton, Mass.. Freehold. N. J., and Thonipsoin ille. l\»nn. 
The imports of oriental carpets into the United Stales in 192S 
were 2.294,S65sc].yd. 

Sec R. S. Brinton, Carpets (1919). (R. S. B.) 

In 1927 production in the American caiqvt and rug industry, 
according to the U.S. bureau of census, used 88,159,9(15 lb. of 
wool and purchased 34.705,995 lb. of woollen and worstial yarn 
from indeiiendent si)inners. The square yardagt' produced that 
year was: carpets 16,228.421, rugs, 49.400,310. Jhis yardagi' was 
di\ ided as follows: 


Yd. 

3^0.176 

. 16.079,418 
473.169 
. 10,266,199 


Axminsler 
I'apestry . 
Ingrain 
All others 


Yd. 

. 2 l,8,(i„|i 1 

.’('«;.6o() 
• 6,973,317 


Diagram of the interior mechanism of modern carpet sweeper 

ious kinds and widths in the whole trade, of which number Wilton. 
Chenille, Tapestry and Axminster contribute together equally 
about 95%, the balance being ingrain and hand-tufted looms. 
The total number of employees in 1927 was about 37,000, of whom 
rather more than one quarter were male. 

The total production in the United Kingdom in 1924 was 21,- 
6i7,ooosq yd., in the following proportions:—Tapestry 31% , 
Brussels and Wilton i 0 %, Axminster (tufted and chenille) 45Vv . 
hand-tufted and other n.e.s. 6%. The value was £9,844,000 in the 
following proportions:—Tapestry, i6%, Brussels and Wilton 22%, 
Axminster 55%, ingrafh 1%, hand-tufted and others 6%. 


Sixiy-two manufacturers reported a total of 9,771 looin-; and 
a total production value of $164.70(1.290.00. For the i.ilcnd.ir 
y(‘ar 1928 the U.S. tariff commission reported 3.184.5:0 )qyd, of 
wo\cn floor covering.'^ imj>orted—mostly oriental rim'< from I’casia. 
Turkey and C’bina. The exports have always b(‘en neLdieibli' and 
in K/.’S (he total yardage shiprH’d, mainly to Me.xico and ('.inada 
was i24.(»oo. 

CARPET-SWEEPER, The first mechanical carpel-'-weeper 
seems to hax'e m.ide its a]>pi‘ar;ince sometime in the sixties, .Mxnit 
18(15, salisf,‘dory sweei.)er was mamifadured wliich consisted 
of a substantial cast-iron box, carried ui)on a pair of trans- 
vt'rse rollers, containing a roller-brush which di'rived its motion 
from a belt pulley which was fixed ujion the ])rojeding end of the 
rearward roller. 'Fhe brush, l)y its rotation, was as.-^umed to throw 
its swec'pings into the box, which would .sul)se(|uen(ly be liinied 

_upside down and ('mptied (iwing to the 

a weakness of tin* belt drive and (he ('.vtreUH' 

1 resistance offered by th(‘ brush due (0 its 

I com[)ad formation as a roller, I his machine 

I swe[)t irnperfi'diy. Other carpi'l-sweepers 

I followed during the next decade, all de- 

I signed with a brush of the same (lov(‘ 

I formation, and each (realing for it'- driv 

I ing apparatus the .same diffnuliy ol oxer- 

I (oming (he fridioiial resistance ot the 

I cnrfiel. In some, however, came the germ 

I of the modern system whiih discards the 

I bell j)ullcys and securc's rotation by (he 

I friction of four rubber fad'd carrying 

I wheels against the perijjheries of drums 

I which are fixed ufion the brush. 

ThcTc was still, however, the jiroblem 
1 brush, and (he sluggish 

' movement which arose from it'- grip on 

the (.'irj>e(. .Succeeding designers, ihere- 
fore, abandoned the brush with the roller 
surface and introduced one (jcaring .some- 

-jPj. appearance of a paddle wheel, 

MOPt,NC.RrEI SWEEPER •„ so 

arranged in a waved or serpentine form, that while not more 
than five knots of bristle could grip the pile at any one time, the 
carpet was as fully covered in the course of a comiiletc revolution 
as if the brush retained its former mass of closely p.u ked material. 
Now, driven with less resistance and turned more .swiftly by means 
' of the rubber faced 'friction drive,” the brush at last swept 
I successfully, and thu.s gave an acc:ei)table foundation for all the 
i developments w'hich have followed. 
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Attfr 1S80 improvements came rapidly. AmonR (hem must be 
(ounfed the iniroduttioii of the ba)l-l)earinK brush, an innovation 
which established antifriction bearings at the point most vital to 
assured rotation of the essential sweeping element; also the auto¬ 
matic comb, by means of which the revolving brush is cleaned 
while working and so relieved of any entwining hair or thread 
which otherwise would tie the bristle; the resilient india-rubber 
cushions which guard salient parts of the machine to neu¬ 
tralize the effects of hurried sweei)ing. (Scr also Hoi sehold 
Apim.iancfs, I (J. L. I’.) 

CARPI, GIROLAMO DA ( 1501-1550), Italian historical 
and portrait painter, born at lerrara, was one of lienvenuto 
(larofalo’s best pupils. He spent several years in copying the 
works of Correggio, sue ceeding so well as to be able to dispose of 
his own works as originals by (he master. Ha Carpi's best jiaint- 
ings are a “Descent of the Holy Si)irit,’’ in the church ot St. 
I'rancis ;it Kovigo; a “Madonna," an “Adoration of the Magi," 
and a “St. Catharine," at bologna; and the “.St, Heorge" and the 
“SI. Jerome" at I-'errara. 

CARPI, UGO DA, Italian t5(h-century [ciinter, was long 
held (he inventor of the art of jirinling in (hiaroscuro, later 
brought to such jic-rfec tioii by rarmigia.no and by Baltasar I'cruz/i 
of Siena. I’he researches of Michael Huber (17.’7-1804) and 
Johann Cottlob Immanuel Breitkopf (i7io-()4) have proved, 
however, that this art was knowai and [iractised in Hermany by 
Johann Clrich I’ilgrim (Wachtlin) and Nikolaus Alexander Mair 
( 1.450-f, i5-’o), at least as early as 1400, while the* date of the 
oldest of Da Carpi’s prints is 151S, Printing in chiaroscuro is 
lierfornied by using several blocks. Da Carpi usually employed 
three—one for the outline and darker shadows, another for the 
lighter shadows, and ;i third for the half-tint. By means of them 
he printed engravings after several pictures and after some of 
the cartoons cd Ka|)hael. Of these* ;i “Syliil, " a “Descent from the 
Cross," ;md a “History of Simon (he Sorcerer" are the most 
rc-markable, 

CARPI, a Dacian tribe establishcal upon the lower Danulw' 
from the ist century’n.c:. They rose to considerable power during 
the 3rcl century ad., and, claiming to be superior to the Cloths, 
dc'manded that their incursions into Roman territory .should like¬ 
wise b(' bought oft by tribute. Whe-n this was refused they invaded 
in force, but were bc*alen back. After this, they joined with the 
(lOths in (iu'ir successful inroads until both mat ions were defeated 
by Claudius (lothicus. Later, after repealed defeats under Dio- 
(Ic’lian and (ialerius, they were taken under Roman protection 
and the* greater part established in the provinces of Pannonia and 
Moesia; some wc-rc* lelt bc-yond tlu* Danube, and they are last 
heaicl of as allies of (he Huns {</v.) and Sciri in (he time of 
riieodosius 1. 

CARPI, a town and episcopal see of Kmilia, Italv, in the itrov- 
ince of Modena, 0 mi. N.N.W. by rail from the town of Modena. 
Pop. i.b8o5 (town), 34,i8() (commune). It is in (he cc'ii- 

tre.of a fertile agricultural district. Carjii contains .sever.il Renats 
satice builditigs of interest, (he fac,ade of the old cathc^dral (an 
early Rotnanesc|ue builditig), the nc‘w cathc-dral (after 1513). the 
nave of S Niccolf) and a palac e, all by Balcl.tssare Peruz/.i; while 
the j)rincc's pal.icc* (with a chat)el cotitaitiitig frc‘seoc■-^ b\ liernar- 
ditro Loschi o| Parm.i. J4S()-i54oi and (he colotinades opposite 
the theatre are good. These, and the fort ihe at tons, are all due to 
Alberto Pio ef C.iri)i. a itupil of Aldus Manutius. 

Sc'e Miitncuf Sl(>ri(lir c (lin ntiifiili \u i\npi cCarpi, utos). 

CARPINI JOANNES DE PLANO, the tirsi noteworthy 
Kuro|)c‘an explorer of the Mongol empire (in the i^th century), 
and the author of the etirliest important Western work on northern 
and central Asia, Russian Europe and other regions of the Tatar 
dominion. He apjH'ars to have been born at Piano della Magione 
(formerly Pian del Carpine) near I’crugia. He was one of the com- 
I)anions and disciples of his countryman. St. Francis of Assisi, and 
can hardly have been younger than the latter, born in 1182. 
Joannes took a foremost part in Franciscan teaching in northern 
EurojK*, holding .successively the ofhees of W’arden (rw.v/o.v) in 
Sa.xony, and of provincial (minister) of Germany, and afterwards 
of Spain, perhaps of Barbary and of Cologne. He was in Cologne 


at the time of the great Mongol invasion of eastern Europe and 
of the di.sastrous battle of Liegnitz (April 9, 1241). The dread 
of the Tatars was still on men'.s minds four years later, when 
Pope Innocent IV. despatched the first formal Catholic mission 
to the Mongols (1245), partly to protest against the latter’s in¬ 
vasion of Chri.stian lands, partly to gain trustworthy information 
regarding the hordes and their purposes; behind there may have 
lurked the idea of opening diplomatic intercourse with a power 
whose alliance might be invaluable against Islam. 

At the head of (his mission the pope placed Friar Joannes, at 
this time certainly not far from 65 years of age; and to his dis¬ 
cretion nearly everything in the accompli.shment of the mission 
seems to have been left. The legate started from Lyons, where 
the pope (hen re.sided, on blaster day (April 16, 1245), and was 
joined at Breslau by another Minorite, Benedict (he Pole, ap¬ 
pointed to act as inti-rpreler. The onward journey lay by Kiev; 
the Tatar jmsls were entered at Kanev; and thence the route ran 
across the Dnieper (Neper, Nepere, in ('arpini and Benedict) to 
the Don and Volga (Ethil in Benedict; Carpini is the first West¬ 
ern to give us (he modern name). Cpon the ia.st-namcd stood 
th(“ Ordii or camp of B.itu, the famous conqueror of eastern 
luirope, and the supreme Mongol comman<ler on the western 
frontiers of the empire, as well as one of the most senior princes 
of the house of Jenghiz. Here the envoys, with their presents, 
had to |)ass Ix'lween (wo tires, before being t)r(“.s(‘nted to the 
prince (beginning of April 124O). Batu orderetl them to {iroceed 
onward to the court of the* supreme khan in Mongolia; and on 
ICaster day once more (April 8, 1:46) they started on the .second 
and most formidable part of their journi'y—“so ill," writes (he 
legate, “that we could scarcely sit a horse; and throughout all 
that Lent our food had been nought but millet with salt and 
water, and with only snow melted in :i kettle for drink." Their 
bodies were lightly bandaged to enable them to endure the ex- 
ces.sive fatigue of this enormous ride, which led them across the 
jaec or Ural river, and north of the Caspian nml the Aral to the 
Jaxarles or Syr Daria {qnidmn jhreiiis tmii^nus rnjus nomen 
ignoramus), and (he Mohammedan cities which then stood on its 
banks; (hen along (he shores of the Dzungarian lakes; and so 
forward, (ill. on (he feast of St. Mary Magdalene (July 22). they 
reached at last (he imperial camp called Sira Orda (i.e., ’W.-llow 
I’avilion), near Karakorum and the Orkhon river—this stout¬ 
hearted old man having thus ridden something like 3,000m. in 
io(> (lays. 

Since the death of Okkodai the imperial authority had been in 
interreepium. Kuyuk, Okkodai's eldc'St son, had now been de,sig¬ 
naled to the throne; his formal election in a great Kurultai, or 
diet of the trilx's, took place wdiile (ht* friars were at Sira Orda, 
.dong with 3,000 to 4,000 envoys and deputies from all parts of 
.\.sia and ca.sicrn Europe, bearing homage, tribute and presents 
I'Ik'v afterwards, on Aug. 24. witnessed the formal enthronement 
at another camp in tht* vicinity called the (iolden Ordu. after 
which they were presented to the emperor. It was not till No¬ 
vember (hat they got (heir dismissal, b(^'tring a letter to the i)ope 
in Mongol, Arabic and Latin, which was little else than a brief 
imperious .I'-st-rtiou of the khan's olTice as the scourge of God. 
'I'hen ('oinmenced their long winter journey homeward; often 
they had to lie on the bare snow, or on the ground scraped bare 
of snow with Ihe travciler’.s foot. They reach(‘(l Kiev' on June (;, 
1247. There, and on their further journey, the Slavonic Chris¬ 
tians welcomed them as risen from the dead, with festiv'c hos¬ 
pitality. Crossing the Rhine at Cologne, (hey found the popx* still 
at Lyons, and there delivered their report and the khan's letter. 

Not long afterwards Friar Joannes was rewarded with the arch¬ 
bishopric of Antivari in Dalmatia, and was sent as legate to St. 
Louis. He died on Aug. 1, 1252; hence it is clear that the priest 
did not long survive <he hardships of his journey. 

He recorded the information that he had collected in a work 
variously entitled in (he mss. Historia Monp,alorum guos nos 
Tartaros appellamus, and Liber Tartarorum, or Tatarorum. 
This treatise is divided into eight ample chapters on the country, 
climate, manners, religion, character, history, policy and tactics 
of the Tatars, and on the best way of opposing them, followed 
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by a single (ninth) chapter on the regions passed through. Friar j 
Joannes’ Historia is in many ways the chief literary memorial of 
European overland expansion before Marco Polo. It first re¬ 
vealed the Mongol world to Catholic Christendom; its account of 
Tatar manners, customs and history is perhaps the best treatment 
of the subject by any Christian writer of the middle ages. \Vc 
may especially notice, moreover, its four name-lists: of the 
nations conciuered by the Mongols; of the nations which had up 
to this time (1245-47) successfully resisted; of the Mongol 
princes; and of the witnesses to the truth of his narrative, includ¬ 
ing various merchants trading in Kiev whom he had, met. All 
these catalogues, unrivalled in Western mediaeval literature, are 
of the utmost historical value. 

For a long time the Liber Tartarorum was known chietl}’ 
through an abridgment in the vast compilation of Vincent of 
Beauvais (Speculum llisloruile) made in the generation follow'- 
ing the tniveller’s own, and printed first in 1475. Hakluyt (159^) 
and Bergeron (1634) jHiblished portions of the original work; 
but the comiiletc and genuine text was not {irintial till 183S, when 
it w'as put forth by M. D'Ave.aic as an editorial masterpiece 
embodied (1830) in the .|th \ oIume of the Recueil do voyages et 
de ynhnoires of the Geograjihical Society of Paris. It was edited 
by C. R. Beazley for the Hakluyt Society in 1913. Joannes’ 
companion, Benedictus Polonus, also left a brief narrative taken 
down from his oral relation. This was first publi.shed by 
M. D’Avezac in the work just named. 

The following four ni.ss. may be noticed: (i) “Corpus,” i.v., 
Corjms C'hristi college, Cambridge, No. jSi; (>) “JV>tau,” i.e., 
Leyden univer.sity, 77 (formerly 10.1)—both these are certainly 
earlier than 1300; (3) “Colbert,” i.e., Paris, National Libraiy, EomL 
Lat. 2,477, of about 1350; (4) “London-Eumley,” i.r., London, 
British Museum mss. Reg. 13 \ xiv., of late 13th century. Three 
other mss. certainly exist; > et six mori' are perhaps to be found, 
but none of these po■^.^e^^es the value of tho^e given above. Besides 
the editions nh'rred to in the body of the article, we may also 
mention (1) P. Girolamo Golul)o\dch, Bihlioteca hio-h/hlio^^nifjcd 
della Terra Santa e dell’ Oriente Fnincescanu (lyoC), vol. i. (igi.s- 
1300), pp. 100-213; (2) William (>f Ruhruck . . . leitlt . . , .fohn 
of Plan de Carpine, edit, by W. W. Rockhill, Ilakluvt Society (kioo), 
especially pp. 1-30; (3) C. Raymond Beazley, Dau'ti of Modern 
Geography, ii. (looi), 270-317, 375-380; iii. 85, 544, 553; and 
Carphd and Rubruquh, Hakluyt Society (i0O.3)* c.spccially pp. 7-18, 
4 , 3 -I 44 > 249-295. 

CARPZOV (Latinized Carpzovius ) , the name of a family, 
many of whose membeis attained distinction in Saxony in the 
17th and 18th centuries as jurists, theologians and statesmen. 
The family traced its origin to Simon Carpzov, who was burgo¬ 
master of Brandenburg in the middle of the 16th century, and 
who left two sons, Joachim (d. 1628), master-general of the 
ordnance in the service of the king of Denmark, and Benedikt 
(1565-1624), an eminent jurist. 1 

Benedikt Carpzov was born in Brandenburg on Oct. 22, 1565, j 
and after studying at Frankfurt and Wittenberg, and visiting 
other German universities, was made doctor of laws at Witten¬ 
berg in T590. He was admitted to the faculty of law in 1592, 
appointed professor of institutions in 1590, and promoted to the 
chair Dii^e.sti injortiati et iiovi in 1601. In 1602 he was sum¬ 
moned by Sophia, widow' of the elector Christian I. of Saxony, to 
her court at Colditz, as chancellor, and was at the same time 
ajipointed councillor of the court of appeal at Dresden. After 
the death of the clectrcss in 1623 he returned to Wittenberg, and 
(lied there on Nov. 26, 1624, leaving five sons. He publi.shed a 
collection of writings entitled Disputationes juridicae. 

Benedikt Cakiv.ov (t5()5-i(j(jo), second of the name, wxis the 
second son of the preceding, and like him was a great law’yer. He 
was born at Wittenberg on May 27, 1505, was at lir.st a professor 
at Leipzig, obtained an honourable post at Dresden in 1639, be¬ 
came ordinary of the faculty of jurists at Leipzig in 1645, and 
was named prixy councillor at Dresden in 1653. Among his works 
which had a very extensive intlucnce on the administration of 
justice, even beyond the limits of Sa.xony, arc Dcfinitioiics 
forenses (1638), Practica nova Impcrialis Saxonica re.rnm crim- 
ituilitim (1635), Opus decisionum illustrium Saxoniae (1646). 
Processus juris Saxonici (1657), and others. He did much, both 
bv his writings and by his official work, to systematize the body 


of German jurisprudence which had resulted from the intersec¬ 
tion of the common law of Saxony with the Roman and Canon 
laws. His last years were spent at Leipzig, and his time was 
entirely devoted to sacred studies. He died at Leipzig on Aug., 
30. 1666. 

Johann Benedikt C.xrpzov (1607-1657), fourth son of the 
first Benedikt, w'as born at Rochliiz in i()07. He became pro¬ 
fessor of theology at Leipzig in 1643, made himself chietly known 
by his Isa^oy,c in Libras Ecclesiarum Lutheranarum Symboliros 
(pub. in 1005), and died at Leipzig on Oct. 22, 1057, leaving five 
sons, all of whom attained some literary eminence. 

August Carpzov (1012-16S3). fifth .son of the first Benedikt. 
distinguished himself as a diplomatist. Born at Colditz on June 
4, 1012, he studied at the universities of Wittenberg, Leijizig and 
Jena, and in 1637 was apyjointed advocate of the court of justice 
illojiierirf/t) at Wiltenlierg. Entering the service of lT(“deri(k 
AVilliam II., duke of Sa.xe-Allenhurg. he took jxirt in the negotia¬ 
tions which led to the peace of Westphalia in 1048. and was 
appointed ch;mct*llor by the duke in 1040. I'rom 167.2 to loSo 
he W'as chief minister of Ernest I. and Frederick I., dukes of 
Saxe-Coburg-Got ha. and died at Coburg on Nov. 19, 16S3. 
August, who was a man of earnest piety, wrote Der Cehreuzi^te 
Jesus (1079) and some treatises on jurisprudence. 

Johann Gottlob Carpzov (1679-17<)7). grandson of Johann 
Benedikt, was born at Dresden in 1670. He wxis educated at Wit¬ 
tenberg, Leipzig, and Alldorf, became a learned tht'ologian, and in 
1719 was aiipointed professor of oriental languages at Leipzig. 
In 1730 he was made superintendent and first pastor at Liibeck 
His most important works were the Introductio in libras 
eauonicos hibliorum Veteris Testamenti (1721), Critiea sacra 
r. T. (1728), and Apparatus Historico-criticiis Anthiuitatum V. 
Test. (1748). He died at Liibeck on April 7, 1767. 

Johann Benedikt Carpzov (1720-1803). great-grandson of 
the first Johann Benedikt, was born at Leipzig, became professor 
of [ihilosophy there in 1747, and in the following year removed to 
Helmstiidt as professor of [loetry and Greek. In 1740 he was 
named also profe.s.sor of theology. He was author of various 
philological works, wrote a dissertation on Mencius, and published 
an edition of Mu.sneus. He died on April 28, 1803. 

On the family of Carpzov, .see Dreyhaupl, BcseUrcihun^ dvs SaaB 
kreisrs, supp. to pt. 2, p. 20. 

CARQUINEZ STRAIT BRIDGE, in California, about 
25m, N. of San Francisco, begun April 1923 completed May 
1927, is one of the largest cantilever liridges in the world. The 
Car(|uinez bridge is notable akso for its dt'cp-waler pier founda¬ 
tions, built in 90ft. of w-ater, t32ft. below water-level. 

It is noted al.so fur the consideration wliich was given in de¬ 
signing the structure to provide special protective details against 
possible earthquake forces. 

The main bridge has two anchor arms of 500ft., two tanlilevcr 
spans of i.TOoft. and a central tower span of 150ft. At the .south¬ 
ern end the bridge has a steel viaduct approach 1,132ft. long, mak¬ 
ing the total length of the bridge 4,4K2ft. between abutnienls. 
The trusses are spaced 42ft. centre to centre, providing space for 
a roadway 30ft. wide between curbs and two sidewalks 4ft. wide. 
The lloor is a reinforced-coiicrete slab and was designed for a 
loading of three lines of 20-fon trucks, or two lines of 201011 
trucks with a track for electric trains. Silicon steel (80.000- 
95,oooll). ultiriiale strength, 45,0001b. mininuim yield-poini ) was 
adoyited for the main nialerial of the towers and for c(im['rrssion 
memlxTS and built tension members in the trusxs of the .sus¬ 
pended spans, canlilex er arms and aru hor arms. I’or the jirincipal 
tension members in the main trusses (and for some tension mem¬ 
bers in the viaduct tru.sscs) heat-treated carbon steel eyeliars were 
adopted, specified to have a minimum elastic limit of 50,000 and 
a minimum ultimate resistance of So.ooolb. per square inch. Bro- 
visi(jn for longitudinal expansion of the main structure is m;ide at 
the shore end of each anchor arm and at the shore end of each sus¬ 
pended span. Each suspended span is fixed to the lower canti¬ 
lever arm, the entire ii-in. expansion of the 1,100ft. span being 
jirovided for at the shore end of the suspended siian. .Slops are 
provided at the ends of the main structure to limit the longi- 
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lUfliiuil movement to the necessary temperature expansion. For 
greater security against longitudinal forces (including possible 
earthquake elfecls), six hydraulic buffers are provided at the 
expansion joints between the suspended spans and the shore canti- 
iever arms, also between the main structure tirul the viaduct, in 
ord(‘r to check longitudinal vibrations or any other sudden longi¬ 
tudinal movement. 7'heir valves close and arrest the motion of 
the main iast(jn whenever force is applied with a velocity exceed¬ 
ing o-4in. per second. The horizontal earthquake force assumed 
m the investigation of the structure and in the proportioning of 
the liuffer details corresponds to an assumed maximum accelera¬ 
tion of i5in. per second per second. (D. B. S.) 

CARRACCI, LODOVICO, AGOSTINO and ANNI¬ 
BALE, thr<‘e eelelirated Italian painters, were liorn at Bologna 
i.'I.S.S. i55 7< and i 5()0 respectively. They were the founders of 
the so-calli'd eclectic sdiool of ])ainting,—the yirinciple of whieh 
was to study in the works of the great masters the several excel- 
lerm-s for which they had been resjiectively |)re-eminent, and to 
eornbine these in the productions of the school itself. 

Lodoviio, the el(l('st. son of a hutehcr, was uncle to the two 
younger, Agostino and Annibale, sons of a tailor, and had nearly 
finished his professional studies before the others had begun their 
educilion. He studied under Tintoretto in Venice, and ulti¬ 
mately projeclc'd the opening of a rival school in his native pkice. 
lie (hen sent for hi.s (wo nephew.s, and induced them to abandon 
(h»‘ir handicrafts (Agostino being a goldsmith, and Annibale a 
lailor) for (he protession of painting. Agostino he first placed 
under (he can* of Fontana, retaining .Annibale in his own studio; 
but he afterwards sent both to Venice and Parma to copy the 
works of 'litian, 'I'intoretto and Correggio. On their return, (he 
three relatives, assisted by an eminent anatomist. Anthony de 
la 'four, opened, in i sHq, an academy of jxiinting under the name 
of the Incamminati. The affability and zeal of the Carracci 
rapidly lifted their academy in popular estimation 7'hey con- 
liiiued logelhiT till, at the invitation of Cardinal Farnese, Anni¬ 
bale and Agostino went to Rome in 1600 to paint the g.'illery of 
(he cardinai’.s palace, 'f'hence (he i.'ilter went to Parma to j>ain( 
the great salon of the (’asino. Here he died in 1602. when on 
the eve ol tinishiug his renowned painting of *'C<“lestial, Terres¬ 
trial and Venal Love.” Annibale ((inliniied to work alone at the 
l arnese gallery fill the designs were (ompleted, when he retired 
to Naples, where he died in 1609. Lodovico always remained at 
his mademy in Bologna. He died in 1610, and was interred in 
the (hurch of Sitila Maria IMaddalena. 'Fhe works of I.odovico 
are numerous in the (hapels of Bologna. The most famous are: 
-the ‘Madontia standing on (he tnoon, with St. Francis and 
St Jerome beside her. attended by a retinue of ang(“ls.” “John I 
the Baptist,” ''St. Jerome.” “St. Benedict,” and “St Cecilia”; and j 
(he “Limbo of tlu' Fathers ' With .skill in jiainting Ago.stirio 
lombiried th(' greatest probe iency in engraving (which he had 
studied under t'ornelius de Corl ). Annitiale’s chief works .ire: 
the "Dead Christ in (he lap of the Madonna,” the “Infant and 
St. John,” “St. ('atherine,” “St. Roeh distributing alms” (now in 
the Dresden gallery), and the ''Saviour liewailed by (he Maries.” 

.SVt a. \‘cntiiii, / ('arrddi r la loro sniola (1895). 

CARRANZA, BARTOLOMt (DK Mik vnua) ( 1 50,^- 

Spanish theologian, was born at Miranda d’Arga. N'av'arre. 
He studied at Alc.ila, entered (1520) the Dominican order, and 
then studied (15.^1-25) at Salamanca and at \'alladolid. where he 
was teacher of theology. No Spaniard .save Melchior Cano rivalled 
hitn in learning. In 15.^0 he was denounced to the Inquisition 
as limiting (he pa])al power atul leaning to opinions of Eras¬ 
mus, but the process failed. Iti 1540 he declined the sees of Can¬ 
aria and of Cuscd, Peru. Charlc-s chose him an envoy (o the 
CoLinril of I'rent (, 154(1) where he insisted on the duty of bi.shops 
and clergy to reside in their benc'fices. puldishing at \’enicc (1547 ) 
his Dc neerssaria n'sidoitia pcrsouali, which he treated as juris j 
divini. His Lenten sermon to the council, on justilication. caused ! 
much comment. In 1550, he was made provincial for Ca.stllc. j 
t'har]t\s .sent him to England (1554) with his .son Philip on occa- j 
sion of the marriage with Marve He became Mary's confe.ssor, { 
and laboured cMrnestly for the old religion, i-sperially in O.vford 


In 1557 Philip appointed him archbi.shop of Toledo. In 1558 he 
was again denounced to the Inquisition, on the ground of his 
Comentarios sobre el Catechismo (Antwerp, 1558), which in 
1563, howev^er, was approved hy a commission of the Council of 
Trent. Philip now imprisoned him for nearly eight years, and the 
book was placed on the Index. Carranza appealed to Rome and 
after ten years conlincment, the tinal judgment found no proof of 
heresy, but compelled him to abjure 16 errors, and suspended him 
from his see for five years, and secluded him to the Dominican 
c loister of Sta. Maria sopra Minerva. He dic'd on May 2, 1576. 
His Summa Canciliornvi rt Pontificum (Venice, 1546) has been 
often reprinted (as late as 1821). and has permanent value. 

Srr P. Salazar do Miranda, I’ida (1788) ; J. A. Lloronlo, Hist. In¬ 
quisition in Spain (Engli.sh aliriclgmenl. 1826); Hefele in 1 . Goschlor’.'; 
Dirt, cncyt Inpedique de la Iheol. cath. (185S) ; H. Laugwitz, fiartliolo- 
maus Carranza (1870). 

CARRANZA, VENUSTIANO (185971920), president of 
Mexico, was born in Cuatio Cic'iicgas, Coahuila, in 1S59. He was 
educated in Mexico City but later returned to his nativ^e State 
where he took part in public life from 1887 to ic;oo. He was a 
.senator from 1901 to 1911. In 1910 he joined the revolution of 
I-'rancisco 1. Madc-ro against President Porbrio Diaz. Uiion 
Madero’s triumph Carranza was elected governor of Coahuila, and 
was acting in that capacity when President Madero was over¬ 
thrown and assassinatc'cl in 1913. (.'ariiimza protested against the 
murder and became the leader of the revolution against Gen. 
X'icloriano Huerta, being recognized by all revolutionists under 
the title of “first chief," While the revolution was going on C'ar- 
ranza initiated impcmlant .social and economic reforms, such as the 
nationalization of petroleum and coal .subsoil, the endowment of 
commons (rjidos) to townships and laws protecting industrial and 
country labour. These reforms were later embodied in the consti¬ 
tution of J91 7. 

After Gen. Huerta had been forced to leave the country, 
Franc isco Villa and other military leaders turned against Carranza 
but hc' .succeeded in defeating Ihc-m. C'arranza, thereupon, galherc'd 
in (Juc'rc'taro a constituent as.seinbly to support the new consti¬ 
tution of Mc'xico, which w'as jirornulgated on Feb. 5. iqi 7. Hc was 
idee ted jiresident of Mexico, .’ind remained in power from May i, 
i<;i7, until his death. While in the prc’sidency his efforts w'ere 
primarily direcic'cl towards (he reconstruction of his country. 
When the Cnitc'd .Stales entered Ihc' World War. Mexico remained 
neutral mainly on account of Carranza's firm decision to keep his 
country outside the influc'm e of the United States, which hc feared 
would havc^ been the rc'sult of entrance into the World War. 

Carranza's name is chietly known in South America on account 
of his constant efforts towards a closer co-operation between the 
Eatin-Amc'rican countries, and his attemiUs to lay down the foun¬ 
dations tor a permanent understanding between the South Amer¬ 
ican States 

At the beginning of 1920, when jiresidenlial elections were ;ip- 
proacliing, the two foremost military leaders, Alvaro Obregein 
and Pablo Gonzalez, both candidates, revolted against the Govern¬ 
ment, charging Carranza with giving oflicia! sujiport to Ignacio 
Bonillas, a civilian candidate. Carranza, feeling unsafe, left 
Mexii c) City and attcnqifed to reach ('ruz in order to organ¬ 
ize his followers; but hc was defeated at Aljibes, Puebla, and fled 
towards the north with a h.andful of faithful partisans. A few days 
alierward.'^ lu‘ fell into a snare set be Obregchi s generals, and was 
imirdc-red at Tlaxc al dlongo. Put'bla. on Mav 21. i c^’o 

(L. C'A.) 

CARRARA (u CARRARESI, a powerful famii>' of Long- 
obard origin which ruled Padua in the 14th century. They take 
their name from the village of Carrara near Padua, and the first 
recordt'd member of (hc house is Gamberto (cl. before 970). In 
the wars between Guelphs and Ghibellines the Carraresi at first 
took the latter side, but they subsequently went over to the 
Guelphs. This brought them into conflict with Ezzelino da 
Romano; Jacopo da Carrara wais besieged by Ezzelino in his 
castle of Agna, and while trying to escape was drow'ned. Another 
Jac'opct led the Paduans in 1312 against Cangrancle della .Scala. 
lord of Verona, and though taken prisoner managed to negotiate 
a peace in 1318. To put an end to the perpetual civil strife the 
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Paduans elected him their lord, but at his death (his neph¬ 
ew and heir, Marsiglio, was forced to give Padua over to Can- 
grandc and was appointed its governor. When Cangrande died in 
1319, and was .succeeded by his nephew Martino. Marsiglio negoti¬ 
ated with the Venetian.s in 1336, and in 1337 secretly introduced 
Venetian troops into Padua, and regained the lordship. He died 
in 1338, and was succeeded by his relative Ubertino. a typical 
mediaeval tyrant, but a patron of the arts, who built the Palazzo 
(lei Principi. the ca.stle of Estc. lie died in 1343. His distant kins¬ 
man Marsiglielto da Carrara succeeded him, but was imnunliately 
assassinated by Jacopo da Carrara, a prince famed as the friend 
of Petrarch. In 1350 Jacopo was murdered by Guglielmo da 
Carrara, and his brother Jacopino succeeded, reigning together 
with his nephew Francesco. 

In 1355 Francesco (il Vecchio) rose against his unde and im¬ 
prisoned him. Francesco changed the traditional policy of his 
house by quarrelling with the Venetians, in the hope of obtaining 
more advantages from the Visconti of Milan. He rcfus(“d help 
to the Venetians, at war with Hungary ovct Dalmatia in 1356, 
;md his mediation between them and Hungary, at the instance 
of the poi)e, was unfavourable to the republic. He received Feltre. 
Bdluno and Cividale from (he Hungarian king, but in 1369 a 
frontier dispute led to war between him and Venice, in which 
Carrara was defeated and had to pay a huge indemnity (1373). 
In 1378 he joined the league against Venice formed by Genoa, 
Hungary and the Scala and took part in the siege of Chioggia. 
In 13S5 the Venetians set the Scala agairi.st Carrara, who there¬ 
upon allied himself with the treacherous Gian Galeazzo Visconti. 
The Scala were e.xpcllcd from Verona, but Carrara and Visconti 
quarrelled over the division of the spoils. Visconti was deter¬ 
mined to capture Padua as well as Verona, and made an alliance 
with Venice and the house of Este for the purpose. Francesco 
surrendered to Visconti, in whose hands he remained a prisoner 
until his death in 1392. 

Francesco Xovello, his son, was compelled to surrender owing 
to dissensions in Padua itself. He was forced to renounce his 
dominions and received a castle near A.sti; but he escaped to 
France and. after a series of romantic advTnturcs, succeeded in 
making peace with Venice, which was becoming alarmed at the 
restless ambition and treacher>' of Visconti; in 1390 he raised a 
small armed force and seized Padua, where he was enthusiastically 
welcomed by the citizens, and for several years reigned there. 

At the death of Visconti in 1402 Carrara allied himself with 
Guglielmo Scala, seized Verona, and tried to caiUure Victmza. 
Hut the Vicentini had alwa>s liatcd the Carraresi, and after a 
short siege ga\e themselves over to Venice. This led to a war 
between that republic and Padua, for now that Visconti was dead 
the \'enetians had no longer any reason to protect Carrara. Padua 
and Verona were besieged; the latter, defended by Novello's .son 
Jacopo, was soon captured. Novello himself, besieged in his cai»i- 
tal, held out until Nov, 1405, hoping for help from Florence and 
also from certain Venetian noldes with whom he was intriguing. 
He and his sons, Francesco III and Jacopo, w'ere conveyed to 
Venice, and when their intrigues with Venetian traitors came to 
light they were tried and strangled in piison (1406). Novello’s 
other son Marsiglio made a de.sperate attempt to recover Padua 
in 1435, but was discovered and killed. 

Bibliograpiiv. — Storia della Marca Trevigiana e Veronese, 20 vols. 
(VTnicc, i786-()i) ; P. Litta, CeU bri Famiglie Italuine, vol. iii. (Milan, 
JH31); G. Cittadflla, Storia della Dominuzione Carrarese in Padova 
(Padua, 1842) ; VV. Lend, Studien zur CeschU.hie Paduas nnd Veronas 
ini XIII. Jahrh. (Strassburp, 189.O ; H. Brown’s brilliant tessay on 
"The Carrare.si” in his Studies in the History of Venice, vol. i. (1907); 
E. Pa.storello, Nuove ricerche sulla storia di Padova e dei principi da 
Carrara, etc. (Padua, 1908); see also P. Vergerio, “Vite dd Principi 
Carraresi,” etc., in L. A. Muralori’s Rerum lialicurum Scripiores, 
vol, i. (new ed. Cilia di Gastello, 19131 etc.), untru-stworthy, and G. 
Gattaro, “Istoria Padovana’.’ in ibid., vol. ii, (Bologna, 1920, etc.), 
a very full account. 

CARRARA: see Apuania. 

CARREL, ALEXIS (1873-1944), surgeon and biologist, was 
born at Ste. Foy-lcs-Lyon, France, June 28, 1873. He graduated 
at the University of Lyons in 1890, received hi.s medical degree 
in 1900, and for twm years was prosecteur a la Facultc de 


Medecine. He liegan there his experimental researches, and con¬ 
tinued them in kjos at the University of Chicago. In 1906 he 
was appointed to the staff of the Rockefeller Institute for Medi¬ 
cal Research in New' York, becoming a member in 1912. He 
developed a new method for suturing blood vessels, which made 
it possible to perform blood transfusion .safely, and to transplant 
arteries, veins and organs. He also .studied the preservation of 
tissues out.side the body and its application to surgers'. This work 
led him in 1911 to investigate the conditions of ti-'^sues when thev 
are living actively outside the organi.^m. He was awarded the 
Nobel Prize in physiology and medicine in i()ij for his contribu¬ 
tions to the surgery of blood vessels. On the outbreak of World 
War I he returned to France and devised the C.irrel-Dakin 
treatment for wounds, by means of which many lives were sa\’ed 
and counile.ss amputation.s w'cre avoided. At the same time, with 
Dr. du Noiiy and other collaborators he studied the laws of the 
cicatrization of wounds. In 1919 he resumed his work at the 
Rockefeller Institute for Medical Research, and developed new 
techniques for the cultivation of tissues and organs in vitro 
Among hi.s publications are Man, the Vnkuou'n (1935) and (witli 
Charles Lindbergh) The Culture of (>rt;ans 1 1(138), 
CARRERA, JOS£ MIGUEL (1785-1821'). h'ader in the 
early struggle for the independence of Chile, and first piesidiait 01 
the country, was born in Santiago. Chile, on Oct. 15, 1785. He 
received a military education in Spain, and served in (he Spanisli 
army against Napoleon. In July iSii hi* returiK'd to Chile, where, 
supported by his brothers, Juan Jo.si* and Luis, he based a su( 
cessful revolution against Spain upon the ineffectual beginning' 
of Martinez dc Rozas. By a coup dU'fat in 181.7 he plaied liim- 
-self at the head of the nationalist government and later in the 
-ame year made himself dictator. He reorganized tin* nationalist 
army and the public finances, created the National insiiiute, and 
inaugurated the first newspaper. He forced Martini'z de Roza- 
to seek refuge in Mendoza (1813); and but for the common 
danger of invasion from Peru in 1813, his rivalry w-ith Bernardo 
O’Higgin.s would have culminated in civil war. In the same year 
his military incompetence caused the national junta to diqilace 
him in favour of O'Higgins, but early in 1814 he headtd a fresh 
revolt and regained control. During the ensuing iiuasion of 
Spanish forces from Peru, he and O'Higgins were defeated at 
Rancagua (Oct. 1814) and fled to Mendoza. When San Martin 
ided with O’Higgins, Carrera sought aid against his opiionents, 
first in Buenos Aires, nnd then in 1S15 in the United Slates. On 
his return to Argentina in 1816, he was forbidden eniranre to 
Chile. This and the death of his brothers at the hands of the 
followers of San Martin moved him to lend his military experience 
to the ])rovincial chiefs in their sporadic revolts .against Buenos 
Aires. He was eventually betrayed by his own men, cajitured, and 
shot at Mendoza on Sept. 4, 1821. 

CARRERA, RAFAEL (1814-1865), Guatemalan ]iresi- 
dent, was born on Oct. 24, 1814, in Guatemala ei(\’. of mi.xed 
parentage, partly Indian. He had no formal educ.ition. and 
throughout his life remained illiterate. After Guati inala became 
a m('ml)cr of the United Provinces of Central America, CarriT.i 
allied him.self with the Centrrdists or conservatives and led Indi.an 
guerrilla band.s against the liberal Federalist government Guate¬ 
mala cily came under his control in 1839 and the I'ederalist gov¬ 
ernment collapsed. With it collapsed the Central American union, 
and Guatemala became an indopemdent state. From then until hi,-, 
death Carrera remained almost uninterrui)tedly in control of 
Guatemala, ruling it absolutely and supfu'cssing all attempts ,it 
liberali.sm. In 1851 he put down the only .serious threat (0 his 
rule by defeating an army of Federalist.s who were again attempt¬ 
ing to unite the Central American governments. In 1854 he was 
made president for life. Until his death on x\pril .p iS6q. Guate¬ 
mala was the dominant country of the Central American republic s. 

Probably more than any other single person, ('.arrera was re- 
.sponsible for the dissolution of the union of the Central y\rnerican 
republics and for their formation into separate states 
CARRHAE, BATTLE OF, 53 n.c. Not since Cannae (q.v.) 
had the Romans .suffered a defeat which made such a deep impres- 
ion iiyion them as this, at the hands—or, more truly, the arrows 
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—of thr Parfhians. And four rrnturios were lo pass before they 
sustained sueh another, at Adrianoi)le ((j.v ), this time, irreparable 
in its more profound aspects. Hut as the damage wrought at 
Adrianople was more permanent than at Carrhae, so Carrhae 
was never retrieved a.s Cannae had been. For not only was the 
immediate effect of Carrhae to turn back the thle of Roman con¬ 
quest, its ebb taking it as far back as the Aegean, but only one 
of their subsefjucnt expeditions against Parthia achieved practical 
success, and that e\'en was not long-lived. Crassus, triumvir 
with t'aesar and Pompry, incMcled Parthia with seven legions, 
lot.'dling some .n.ooo foot and 4.000 cavalry. On reaching the 
jdains (;f Mesopotamia he was met by the J’arthian general, Su- 
rena, with an army composed entirely of hor.se-archers, mainly 
light cavalry but with a luukais of heavy. To the foot-marching 
Roman legions they wiTe an intangible foe, and not until he had 
penetrated several days’ march beyond the Kuphrates, through 
tile desert, did Crassus make contact with them, and then appar¬ 
ently with only a detachment of light cavalry, who servecl to 
S( leen the conr entrat ion of the main body. C'rassus is said to have 
aicepted tiu* advid* of his son for an immediate attack in contra¬ 
diction to that of his other suburdin.ites who urged (hat the army 
should encamp and rest, on the bank.s of the river Halis.sus. L’licm 
the Roman advam t* the Parthians opened and, wheeling ()ulward.•^, 
(ncircled the Roman army, and from a distance kept it under a 
continuous shower of arrows. Whenever the Romans sought 
relii’f by a charger of their own light troops, the I’arlhians fell 
Iraek, only lo close* again anel renew the arrow-storm as soem as 
(h(“se relire’d. Meere-oNeT, its moral and material effeet was sus- 
laineel hy the; battle drill which, as with the Mongers later, was 
the basis of the Parthian tae tics. This comjiri>e-d a repesaled “leaii- 
freegging” by whie h the forw'ard troops were relie-ved by .suc- 
ecssice c'ehelons in rear, while those* re“lie‘ve-d reple'iii.'^hed their 
(|uive'rs freem camel-beerne reserve-.s. The- younger Cras.^us ulti¬ 
mately atteanjile-d a peiweriul charge with a. mi.xed boely of setme- 
(e.ooo cavalry and fool to ease the pre-s.Mire, Hut the Parthians 
lured it intei a conliniie*d pijr.-^uit which elrew it far frenn the main 
beidy, and the-n, heelding it in front with a line of he.ivy cavalry, 
.surrounde'd it with light hor.se. anel ke-pt it under lire until its 
rank.s withered and died—all but a few hundred taken prisemers. 
'I'he return of the victors to the main battlefield strained still 
more- the morale of the sorely hara.sse-el Roman army, and al¬ 
though still unbroken when nightfall brought tenifiorary relief, its 
dissolution wa.s only jiosliioned. During the night it made a short 
retreat to the shelter of the walls of Carrhae. where it staye-el 
during the day following. A further retreat was attempted the 
ne.\t night, but ;it daybre-ak it wa.s assailed afresh anel had to take- 
refuge on a hill. He-ie t'rassus was killed during negoti.itions for 
surrende-r and onl>’ an exhaiiste-d remnant of his army succeeded 
ultimately in rec rossing the Kuichrates. Carrliat- saw the first gre-al 
lailure of the- Ilexible infantry legion evolved from the llanni- 
balic war and from the reforms of Marius. The- instrument of 
its downfall was the mobile hor.se-archer, and it is note-worthy that 
the- easte-rn Kom.'tn t-mpirc came later to a(le)[)t this instrument in 
place of the legionary infantry as the sl.iple of its military org.in- 
i/ation, 'I'his fact has all the more signific.ince since the introduc¬ 
tion in modern armies of the armoured fighting vehicle (.eca- 
T\nks), for between this anel the horse-are her. especially the 
armoured horse-archer, there is a close historical parallel just as 
there is beuveen the campaign of Carrhae and the effe-cls see-n 
in tlu- e^irly exerc ises of ex]K‘rimcnlal armoured forces. The par¬ 
allel has struck the imagination of m.iny of the aelvocate-s of the 
tank, but there is still greater significance in the sequel to Carrhae 
se-en in the military organization of Ihe Hvzantine-s. 

CARRIAGE, a vehicle whieli is designed for animal traction 
anel ia provided with accommodation for the driver and those 
travelling. A carriage may have seats for the passengers only, 
such as when it is driven by one or more mounted postilions. A 
trotting sulky, used for racing, is an exami)le of a conveyance 
which has a sent for the driver only. 

The Primitive Vehicle. —The earliest type of vehicle was 
the sledge, having no wheels and mounted on runners. From the 
sledge was evohed the rude, cart with wheels made of wooden 


' di.scs, u.sed for agricultural and other purposes for many cen¬ 
turies w'ith few modifications. Such carts arc still to be seen in 
Spain, Portugal and Mexico draw'ii by a pair of yoked oxen. 

The requirements of war and hunting had a marked effect on 
the general de.sign of the vehicle, for a.s early as 1500 b.c. the 
Kgyjitian two-wheclcd chariot had reached a high state of per¬ 
fection. These chariots, and tho.se of the Assyrians, Greeks and 
Romans may be regarded as the first carriages, since they were 
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made for c.irrying man, rather than as a me.'ins for helping him lo 
move his belongings more easily. The chariot was without seats 
or springs, the hors(-.s were yoked to a central pole, but the wheels 
h.ul spokes and the various parts were wi-ll finishi-d and often 
el.iboratcly decorated. I'he chariot was entered from behind, an 
exception being the Hritish chariot which had a front, entrance 
and al.-^o a seat, a pattern developed by the Romans for dispatch 
riding and civil u.ses. 

Early Types of Four-wheeled Wagons.—T'ajually imiiortant 
as the chariot, from the hislmiial .standpoint, w.is the four- 
wlurled Gia-cian agricultural wagon, 'riu- Romans adojited this 
wagon and many were used for carrying b:iggage. They al.^o used 
the rrda which came from Hung;iry. "i'hese wagons, modilied and 
in.ide more lu.xurious, were utilizi-d for carrying iier.sons of rank, 
a practice cojiied, perhaps, from the Per.-ian triumjihal cars. 
The evolution of the vehicle has consisted of improvements as 
much in the design of the under-carriage and suspension of the 
body as in the body itself. The wagon which ii.ici a direct inllu- 
ence; on the de.sign of the first coaches had iis front and hind axles 
comiec led by long wooden jioles, later called the perch. The front 



19TH CENTURY 

This n) 0 (lcl h,i5 6 springs, leather braces., combined wood and iron perch, end 
n swan neck for turnino in narrow places. There Is a front boot with high 
driving seat. The swelling at the back of the body is the sword case 

of this perch was inserted into a transom, a piece of timber lying 
directly above and parallel with the front axle. The hack of the 
l>crch was held bciwccn the upper and lowe*- portions of the hind 
axle. Aliove the tmnsom and hind axles resjK-ctively further cross 
pieces were mounted, on which any lypTC of body could be built by 
joining the.se cross pieces with longitudinal pioles and planks to 
form a lloor, Tpirights were inserted at Ihe ends of the cross 
jiieces allowing body sides to be erected. The front of the perch 
was not fastened to the front a.xle as at the rear, because it was 
necessary that the front axle should be able to turn about its 
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centre. For thi.s purpose a pin was inserted right through the tran¬ 
som and front axle. In modern times when trees are cut down 
the logs are carted away on a vehicle fundamentally the same as 
that just described. 

From A.D. 300 to 1350 was largely a period of stagnation. The 
war chariot had gone out of use. The two-wheeled cart was used 
for husbandry, and, as a decorated car, occasionally for ceremonial 
pur[)oscs, while the four-wheeled wagon was still employed in 
agriculture and for carrying goods of various kinds. The roads 
made by the Romans had fallen intt) disuse and riding in any .sort 
of \ehicle. instead of on horseback, was denounced as unmanK'. 

Rise of the Coach.—The contemporary horse litter was a bed 
or couch mounted on poles harnes.sed to a horse at either end. 
The litter was jirovided with a cover or tilt siipporlJ'd on a wooden 
framework. The first coach bodies were similar to the litter, but 
later had four corner posts su[)porting a canopy which took the 
place of the tilt, while the door was merely an apron hung on a 
truss bar. Such was the coach used by Queen F.li/.abeth. I'hi' next 
step w.ts the suspension of the body on leather braces and the 
building in of the roof as jiart of the structure of the body, a tyjie 
ol coach used by Charles II. Carriage building may now be con- 
.'-idered as an eslabli.shed industry; hackney carriages aiipetired 
etirly in th(' 17lh century and stage coaches low.irds the latter half 
of the same century. About ]0()0 the coach body was ptintdled 
and bail a hinged door, while in Kafxj I’ejiys mentions in his di.ary 
that hi,s coach had glass windows and that experiments were being 



Fig. 2 .—POSTING chariot, used for journeys in the early 19TH 
CENTURY 

It had a hind rumblo and the body was equipped with pistol holder and 
sword case 

made with steel springs. These were first introduced bi'tween the 
body and the ends of the leather suspen-'inn braces. 

Carriages of the 18 th Century.—Imj^roved ciaflsmanship 
was now in e\ id'--nce. The four-wheeled chariot appeared in 174.}. 
The l»ody w.as similar to the sedan chair (introdu*cd in 103.1 i’^to 
England from France) in outline and had a singli* sc.it, wla'rcas 
the coach had two seats facing one another. 'I'he ])ost iliaise was 
like the chariot but driven by jiostilions. Hy the end of the i8th 
((‘iitury the landau, which became very popular, w.is coming into 
use. This was similar to the <o.u h but with the upper quarters 
made to oiien and fold back in ojiposile directions. There was 
also the barouche which had a folding head to the back seat only. 
Amongst two-wheeled carriages were the curricle provided with a 
jiole and yoke, recalling the harne.ssing of the ancient (hariot, and 
also v.arious types of gigs, both varieties being self-driving car¬ 
riages, showing that a new iiastime had been inaugurated. Another 
self-driving carriage w'as the high perch phaeton which afforded 
much malcrial for contemporary caricaturists. Betw'een 1700 and 
iSoo the small elbow' spring had given place to larger whip .springs 
which formed the connection betw'cen the hind axle and the upper 
ends of the braces. Later the C sjiring was u.scd, but still the 
perch under-carriage was maintained in all its es.sential features, 
as in the days before steel springs or braces W'cre used. Wheel.-; 
h;id iron tyres both mounted a.s separate pieces or as a continuous 
hoop. In I7Q2 the Collinge axle was invented w’hich tarried two 
or three months’ supply of oil instead of a day’s grease, as with 
the old type of axle. 


The Perfection of the Art.—The increasing use of v'ehiclcs 
drew attention to the bad state of the roads, but improvements 
in this direction were slow. The first mails had been carried by 
coaeli in 1780. A much larger number of stage coaches were 
running and private carriages from now until the establishment 
of railways w'ere being much used for long j()uriu'>’s,as well as for 
town work (Figs. 1 and 2). In 1S04 the elliptic spring was invented 



I Fig 3 - BROUGHAM, INTRODUCED IN THE MID 19TH CENTURY AND 
STILL IN USE 

This catrii.qp. is called after Lord Brnunhnm, to who.sii dei.iun il was made 
II) 18315. It has the iilliptii <il ipiings invented by Elliot in 1804 

which allowed a ricidly in.ide body to be loimi'ctiai diua tly to the 
.i.\l(S, so that the perch w.is m.) longer reejuired, although the 
ir.ulitional t\'iie of under-carriage w.is iniproc’ecl by Ihc addition 
ill i.'m;) ol' an under-spring to the existing C springs ond fitted to 
ihc best cl.'i'-.s of 'arri.iges. In 1838 the brougham \v:is inlroduied, 
i ihe iv'n-a I'eine to provide' a comiiacl closed carriage' wltieli could 
!»(' cli.twii b_v one' horse'. l’>>' 1830 \ arious i)alte>ni'T of be.)|]i two- and 
loui-wlieclc'd dog carts had appe.'ire'd, as we'll as w.igoiu'!le - wliieli 
had lopgiiudinal vis-a-vis seats. From llie- middle until the end 
(d the' legh century (he railway was performing the work ol the; 
carriages forinerK' used for extc'nde'd trax'C'Iling. (Figs. 3 and 4.) 
('arri.igc'S were designe'd to gi\’e greatc'r ease of access, and bc'ing 
une'iie umberc'cl with travelling eeiuipmc'nl, more allentioii could 
be given to elegance and the reduction of weigliL. Various si/cs of 



Fig. 4.—SQUARE LANDAU. WHICH STILL SURVIVES I OR CEREMONIAL 
PURPOSES 

This land.iu of the late 19th century poisossed tho aclviintaoev nf throe 
distinct vehicles—a close carriage, a barouche or half hu.idnff carnage, and 
one entirely open. Tho dotted lines show the position of the t'l-.id when up 

[tony phaetons appeared belwi c'n 1850 and i860; then about 1870 
the x'ictona phaeton, which was essentially a park earri.ige, t ame 
into fashion. For the' next thirty years no new styles of carriages 
w'ere invented. Within a few years of (he incc[)tion of tlic motor 
car the liuilding of horse carriages fell away rapidh', the trade 
adapting itself If) the construe (ion of motor bodywork. 

American Carria ges. —Alt bough biuroiican .st yles were 
adopted in the United .State's, a distinc tive* ty[je of xc'hii le bc'gan to 
be built about iSfjo. Extreme' lightness of con.st riicl ion was the 
leading characteristic. The slender under-carriage consisted of 
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c(jnj/jarativ’<;ly high wheels, with the axles torineried by a thin 
perch. The American industry developed into the largest in the 
world and a c onsiderable number of buggies and other types were 
exported to South America, Australia and other countries. 

HjHLiooRAPirv.—John Philipson, M. Inst. M.K., The Art and Craft 
t)f Coarhbuildinfi (i.Sgy). A well arranc'ed anrl illustrated conci^ text 
book for the .student, dt'alinc; with the fle^if.'n and construction of 
tTKidcrn horsef] c.irriaees; Rali)h Straus, Carriai'j-s and Cnarfirs (np:), 
written for the eener.il reader and de^rrihintr the hi'^torv of rarriac'es 
loon the esrliesf time, fiillv illustr.ited. (II. J. 11 .1 

CARRICKFERGUS, a seaport, watering place and urban 
flislricl of t'o. Antiinu Northern Ireland, on the N. .shore of lieb 
last Lough, y’i mi. N.K. of Helfast by the Northern Countie.- 
(L.M S.j Ry. I’op. (1937) 4,399. Area .2 sq.mi. In 1182 John de 
Couriy fixed a colony in the district. The castle came in the 13th 
lentury into the possession of the De Lacy family who, being 
ejeded, invited Eclward Bruce to besiege it (1315). He took it and 
again in 138b the town fell to the Si ots and in 1400 was destroyed 
l)y the combined Scots and Irish. Sulxserjucntly it suffered by fam¬ 
ine and the occasional assaults of neighbouring Irish chieftains, to 
wliom the townsmen were at length forced to pay annual tribute. 
Cnder Charles I many Scottish Covenanters settled here to 
avoid pcT.^'Ceution. In the Civil wars, from 1041, Carrickfergus 
was one of the thief places of refuge for the protestants of 
Antrim; and in i()4j the lirst preslixtery held in Ireland mel here. 
It was later held by jiarlisans of James II, but surrendered in 
]()89 to Schomberg and in 1690 William III landed here on his 
e.vpedition to Itelarui. In 17(10 it v,a.s surprised by a French 
s{|uadron wliicli held it for a few days. 

Kli/.abeth ga\'e the town a charter, whiih was confirmed by 
James 1 , who added the privilege of sending two burgesses to 
the Irish iiiirliaineiit I'he coriioratinn, however, was supet^eded 
in i8.}0 by a board of municipal connnis.sioners. ('.irrickfergu^ 
was a parliament.'iry borough until 1887; and a county of a town 
till i8()S. It w;is the county town of t'o. Antrim until 1870. The 
castle keep is s'ill iti good preser\'ation and the towti walls, liuill 
by Sir Henry Sidney, are .still visible on the west and north; 
tile north gale aKo remains. J'rade is in limui goods, and there are 
(tax spinning mills, bleaih works .ind brick works. Distilling is 
carried on, Ovsler fisheries arc* xaluablc*. At Duncrue and Eden, 
rock salt, found in the Triassic: sandstone, is mined. 

CARRICKMACROSS, marki‘1 town, ('o, Monaghan, Eire, 
68 miles N.N’.W. of Dublin on the (Ireat NortluTii railway. 
I’op. of urban district (ici^fc) :,0(;5. 'I'here are n-maiiis of an 
Eli/aliethan ca-,llo, destroyed in It i.s an agricultural centre 

and manufac 1 ure.s hue. 

CARRICK-ON-SHANNON, m.irket and county town, Co. 
Leitrim, Isire. I’oji. (ic;.;()) i,c5i^. It is situated on the- upper 
Shannon iie.ir (he confluence of the Ihtyle. and is on tlie (Ireat 
Southern railway ejo in. N W. of Dublin. It is an assi/-e (own and 
lias .some river trade, 

CARRICK-ON-SUIR, market (own. Co. Tipperarc. hare, 
on the north bank of (he Siiir, 14 mi W \ \V. from Waterford on 
the Great Southern railwax ropulation of urban district ( ic)p>) 
4.,S40. The casllc' date’s from J.-too d’he .suburb of Carrie kbeg, 
coniu'clc-cl liv a i.jtli century Itiidge, lias remains c)f a 1 ph n'lituiy 
af)bi-e Trade is in agricuUural produce and slate is ciuarritnl. 

CARRIER, JEAN BAPTISTE (1 756-170,}V I'rench Kc’v- 
olulionist and 'I'errorist, was born at 'N'olet, in Cpiier Auvergne. 
In T7C): he was chosen dc‘[iu(y to (he National C'onveiUion. He 
was already known as one of I lie inlluenlial mc’mbers of the Cor¬ 
deliers club and of that of the Jacobins. At (lie dose of 1792 
he was scait by (he ('onvcaition to h'lander.s as thc-ir commissioner. 
In the following year he took part in est.ihlishing the Revolu¬ 
tionary 'rribunal, AftcT a mission into Normandy, Carrier was 
sent, early in Oct. i7()3, to Nantes, under orders from the C'on- 
vcnlfon to suppress the rc-volt which was raging there. He estab¬ 
lished a revolutionary tribunal, and formed a body of desperate 
men, called the Legion of Maral, to destroy in the swiftest way 
the masses of prisoners heaped in the jails. The form of trial 
wa.s soon discontinued, and the victims W'crc sent to the guillotine 
or shot or cut down in the prisons cn masse. He also had large 
numbers of prisoners pul on lioard vessels with trap-doors for 


bottoms, and sunk in the Loire. The.sc, the Noyades of Nantes, 
made Carrier notorious. He was recalled by the Committee of 
Public Safety on Feb. 8, 1794, took part in the attack on Robes¬ 
pierre on the c;th Thermidor, but was himself brought before the 
Revolutionary Tribunal on the nth and guillotined on Nov. 
16, 1794. 

See ('omte Floury, Carrier a. Nantes (1897, 2nd cd. iqoi) ; Lallic, 
J. B. Carrier . . . iy=;6-iyo4, etc. (1901); G. Martin, Carrier et sa 
misdnn d Nantes (1924). See al.so, Correspondence of Jrnn-Baptiste 
Carrier . . . dnrinf^ his misuon in Brittany, iygj-1704, collc'ctcd and 
translated bv E. H. Carrier (1920). 

CARRIER, a term of general application to any person who 
undertakes to carry the goods of another for hire, whether by 
land, air or water, irrespective of the method of transit. The 
principle of law imposing responsibility uj)on the carrier for the 
safely of the goods carried is derived from a praetorian edict of 
the civil law contained in the ninth title of the fourth book of the 
Pandects. This states: “naiitae, cauponrs, stahularii, quod cii- 
jusque salvum fore receprrint. nisi rcslitticnt, in cos judicium 
daho.’* The simplicity of the rule so enunciated has .swept away, 
throughout most civilized nations, all secondary questions or dis¬ 
cussions as to the measure of culpability or negligence on the 
pari of the carrier for loss or damage to the goods carried and 
imposes upon him the obligation of an insurer of the goods, leav¬ 
ing any limitation of this general responsibility to be separately 
adjusted by special contract. 

The law of laiglaiid recognizes a distinction between common 
and private carriers. The former is one who holds himself out 
to the public as ready to carry for hire from place to place the 
goods of such persons as choose to employ liim. I'he owner of 
a stage-wagon, a railway company, the master of a general .ship, 
and a wharfinger carrying goods on his ow’n lighters are (onimon 
carriers, and. at common law, it makes no difference that one 
of the termini of the jounu-y is out of England. A person who 
carries only passengers is not, how'cver, a common carrier; nor 
is a |)erson who merely engages to carry the goods of iiarticular 
individuals or to carry goods of a particular description or upon 
any jiarticular occasion. A common carrier is subject at law to 
peculiar liabilities. He is bound to carry the goods of uny in rson 
who offers to pay his hire unless there is good reason to the con- 
Ir.'iry; as. for e.xarni)I('. when his carriage is full or the article is 
inherently d.ingerous. He ought to carry the goods in the. usual 
cour.se without unnecessary deviation or delay. 

Liability commences upon due delivery of the good.s to him in 
tlx* known course of his business. His charge must be reasonable; 
and he must not give undue' ])refercnce to any custonn’r or class 
of customers. The latter principle, as enforced by statute, is of 
great importance in the law of railway comiaanies. In resjiect of 
goods entrusted to him, the carric'r’s liability, unless limited l»y 
special contract, is that of an in.surcr. There is no question of 
negligence :ts in the case of injury to passengers, for the war¬ 
ranty is simply to carry safely ;md securely. The law, however, 
e.xcepls losses or injuries oc ca.sioned immediately “by the art of 
God or the king's enemies"—which words have a strict technical 
•^ignil'ication It would appear fh:it conec-rdment without fniucl, on 
the part of (he customer, relieves the carrier from liability for 
negligence, though not for actual misfe:isancc‘. Fraud or deceit by 
the cn.stonicT (eg, misrepresentation of the real value of (he 
good.s) will relieve the carrier from his li,ability. 

Tlie res{)onsibiIity of the carrier c eases only uy)on delivery of 
the goods to the proper consignee. By the Carriers Act, 1S30, 
the liability of carriers for “anicles of great value in small com¬ 
pass" is (li-termined. Should (he article or p.ircel exceed iio in 
value, the carrier is not lialile for loss unless such value is de¬ 
clared by the customer. Where the value is thus declared, the 
carrier m.ay. by public notice, demand an inc reased charge, for 
whicii lie must, if required, sign a receipt. Failing such notice or 
receipt, the carrier must refund the increased charge and remains 
liable us at common law. Except as above no mere novice or 
declaration affects a carrier's liability ; but be may make special 
contracts with his customers. The carriage of goods by sea is 
subject to special regulations. (Sec Affreightment.) The car- 
ri.Tge of goods by railway and canal is subject to the law of com- 
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mon carrier except where varied by particular statutes. The effect 
of these acts is to prevent railway comp)anies as common carriers 
from limiting by special contract their liability to receive, forward 
and deliver goods, unless the conditions embodied in the spc*cial 
contract arc reasonable, and the contract is in writing and .signed 
by, or on behalf of, the sender. 

A railway company must provide reasonable facilities for for¬ 
warding passengers’ luggage. Where luggage is taken into the 
carriage with a passenger, the company is not responsible for loss 
or damage due to the passenger's interference with the com¬ 
pany’s e.xclusivc control of it. As carriers of f>assengers, com¬ 
panies are bound to exercise due care and diligence and are re¬ 
sponsible for personal injuries 0( en.'^ioned by negligence or waint 
of skill. Where there is a special contract or there has been 
contributary negligiaut' on the part of the ]ias.senger, /.e., where 
he might by the exa-rcise of ordinary care have avoided the con- 
sequc'iues of the defendants’ negligeme—he is not entitled to 
recover. By the Act of 1S46 (commonly called Lord Campbell’s 
Act), when a pierson's death has been caused by such negligence 
as would have entitled him to an action had he survived, an ac¬ 
tion may be maintained against the negligent jxirty on behalf ol 
the wife, husband, parent or chikl of the deceased. (.SVe Intlk- 
biATF, Commerce for special American problems and ])ractices.) 

CARRIERE, EUGENE (1S49-1906), French pxiinlcr, born 
at Gournay (Seine-lnferieure) on jam 17, 1840, son of a I'lemish 
father and an Alsatian mother, p>a,ssed his early youth at Stras¬ 
bourg and moved with his parents to Saint (jutmtin in i8b8. His 
enthusiasm for art was roused on seeing the pastels of La Tour. 
He went to I'aris in 1870 to study at the fa ole des Beaux Arts. 
The war with G'-rmany, however, inlerrii{)tecl his work; h(! enlisted 
as a volunteer, was made a prisoner and taken (o Dresden. Here 
he had opportunity of studying the works of art in tin* gallery, and 
felt esp)eciaily attracted to Rubens. On his return to I’aris he 
resumed his studies under Cabanel (187^-76). In 1S77 he mar¬ 
ried fhe woma.n who was henceforth to figure in his famous pic¬ 
tures of “maternity,” and of family groups. He develo[>e(l gradu¬ 
ally a distinctive style by suiipressing local colour and ontliru*, and 
by modelling in planes by means of delicate contrasts of light and 
dark. The figures seem It) be enveloped in a grey mist. His por¬ 
trait renderings are ali\'e and sen.sitivT; and h(“ i)ain(e(l some dis¬ 
tinguished personalities of his literary and artistic circle of friends: 
Alfjhonse Daudet, Ana foie I'rante, Raul Verlaine, Loiii.s Henri, 
Devillez and others, lie undertook to decorate the town hall of the 
X. Arrondissement in Baris with a series of large ]).'me!s (Balais 
des Beaux Arts), a work which remained uncomj)!ef(“d at his 
death in Baris on March -’7, 1906. The Luxemlmurg has sc'ver.d of 
his pictures; but most of his work is in private ownership (T’aul 
Gallimard and Madame Monlagne Devillez)- Eugene Carriere 
also practised lithography and sculpture. He was an enthusiastic 
teacher, taking an active part in the artistic liff* of Baris as one of 
the founders of the Sociele Xationalc des Beaux Arts and of the 
Salon d'Automne. His w'ritings and letters were imblished by the 
Merc nr c de I'rancc (1909 ). 

.S>r al.so Gal)rii'l Scaillcs, 11. Carriere Gooi) and E. Carritrr, 
de hiv};rapltir p^vrfiolofdquc (loio); Gii.stave Gi-ffroy, L'oruvre de 
E. Cnrrihe (toot); CIt. Mori( c, R. Carriere (190C) ; Elic Eaure, 
E. Carriere, peiulre el liiho^raphc (iyo8), 

CARRIERE, MORITZ (1817-1895), German philosopher 
and historian, was born at Griedel in Hesse Darmstadt. He studied 
at Giessen. Gbttingen, and lierlin, taught philosophy at Giessen, 
and in 185,5 wms apfiointcd professor at the University of Munich, 
where he lectured mainly on aesthetics. An avowed enemy of 
Ultramontanism, he helped to make the idea of German unity 
more iialatable to the South Germans. He belonged to the theis- 
tic sihool of the younger Fichte, whose aim was to reconcile 
dei.'jm and pantheism, and he upheld (he fundamental truths of 
Christianity. His most important works are: Aesthetik (Leip¬ 
zig, 1850; grd ed., 1885), supplemented by Die Kunst im Zusam- 
'tnenhang dcr Kiilfurcniwickluvg und dcr Jdcale der Menschhrit 
f.trd cd., 1877-80); Die philosnp/iisclie \Vcitanschauimg der Rr- 
jormationszeit (Stuttgart, 1847; 2ncl ed., Leipzig, i8S0),and Die 
sittliche Weltordnung (Leii)zig, 1877; -rid ed., 1S91 ), in which he 
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recognized both the immutability of the laws of nature and the 
freedom of the will. He described his view of the world and life 
as “real-idealism.” His es.say on Cromwell (in Lebensshizzen, 
1800), which may be considerctl his political confession of faith, 
also deserves mention. His complete works were published al 
Leiiizig in 1886-04. 

See S. I*. V. Lind in Zeitschrift f. Philos, (cvi. 1SQ5, ])p. 03-toi); 
W. Christ in AUgemeine dent sc he Biographie (1905). 

CARRIERS. Normally when an individual recovers from an 
infective disea.se he rids himself of the causal organisms so that 
when he is convalescent or recovered he ceases to be infe( (i\'e. It 
has been found that a cerbiin proportion of individuals, however, 
do not rid themselves of the disease-causing germs, but retain 
them for varying periods of time. These persons—termed carriers 
—have recovered compk'tely from the disease and are app.ari'ntly 
healthy. They exhi!)it no signs of infection whatsoever, and, al¬ 
though the bacteria are tolerated by the carriers harbouring them, 
the germs are capable of giving rise to disease in siisct‘])lible in¬ 
dividuals. 

The first direct evidence of the existence of carriers was brought 
forward by Dr. Robert Koch in 1902, who showed that in tx phoid 
fever the convalescent patient harbours the specific germ and is 
the most fruitful .source of further infection. 

'Bhc existence of urinary carriers had previously bi'cai sliowii 
by Horton Smith in England in i()oo, while repeated outbreaks of 
typhoid fever in I’olkestone, due to cont.arnlnated milk, ware 
described by Dr. Theodore Thomson in 1901. In these; eiiidemics 
it w;is notieed that a certain milker had worked on the three dit- 
fertrnt farms associated with (he outbreaks of enterie' fever in the 
years 1896, 1897 and 3899. The importance of (Ids obsmv^ation 
was not re.alized until the work of Koth appeared, when it was 
found (hat this milker constantly excreted large nunibi rs of ly- 
phoid gerrn.s. 

A eertain number of individuals may harbour jialhogi'idc or 
disease-causing organisms during corivalescence, but these bacteria, 
ra|)idly tlis.ippear, and the case is lermeil a temporary carrier. 
If ji.ilhogenic organisms persist for more than three months, the 
individu.il is termed a. chronic carrier. 

The following di.si'ases are maintained and sj)read by c.irriers: 
typhoid and paratyphoid fevt'rs, bacillary and amoebic, dysentery, 
(holera, cliphtheri.i, ((‘rebro-spinal meningitis, scarlet fever, an¬ 
terior ixdiomyeliti.s ( infantile'p.iralysis ), mal.iri.i. (.S'cc Mai.aria.) 

Typhoid and Paratyphoid Carriers. —'J'he carrier stale is 
tnuih more commein in women than in men. Carriers may be {a) 
faecal; (b) urinary. In faecal carriers the Iv’phoid germs remain 
in th(' ui»per part of the alimentary tract, and jiarlie ulnrly in the 
gall bladder whence they rc'aeh the inlestiiu* in the bile. These 
carriers are very liable to periodic attacks of inilammalion of the 
g;dl bl.idder am! to g.dl stones. 'I'yijhoid bacilli may .ijipe.ir only 
intermilleiilly in the excreta so that at times a carrier is non- 
infectixe. 

Tx'phoid and paratyphoid carfiers are usually verv c hronic 
and ni.jy harbour (he organisms for many yeai's or even a lifetime. 
The diseases arc* sfTread by Llic direct coiilamin.ition of lood or 
water-supply with the siTCcilic germ due lo the uncleanliness of the 
carrier. That typhoid is rnuih less common th.in jcreviously is 
due to the great improvement in sanitation anri proxision of jiuie 
water-suj)plies, and the detection and isolation of carrieis. 

Treatment.—'fhe typhoid carrii-r presents a dillii nil jiroblem 
to (he health authorities. The cirrier must be- isolated, must ob- 
serx'c rigorous person.nl cleanlin(;ss. and not liaxi- anvihing fo do 
with the prei)aration of food. Tre.itmrnl is of little avail, although 
rcmox'al of the g.ill bladder, ji.irli< ul.irly xvhen it (ont.iins g;dl 
stones, brings about (he dis:ip]3earance of the typhoio’ geim,'> in a 
number of ca.scs, but even this is often ineffeitual. \ rinary c ;u- 
riers .<how no re.spon.si; to treatment and these are more d.ingerous 
than faecal carriers owing to the greater difiicully of stri.t i lean- 
liness and disinfection. Some' e.’irric'rs show spontaneous 1 are. 

Dysentery.—In bacillary dysentery the organi''m;' ])( rsist in 
the lower part of the intestine. They are excreted inietndltently 
as a rule and may f)nly be found when the carrier h is a mild 
dysentenV attaJe. In amoebic dysentery r.irriers (lie ii.irasites 
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pass intd a ri'sistarit reslinj? slak* t<'rnic(l tysls. These eysts do 
not mul(ii)ly hul remain quiescent until they are carried l)y food 
or water into the intestinal canal of another individual, when the 
activ'ely t'rowirm' slaj^e is resumed with the n'sultant attack of 
(lysenti-ry. 'J'realment of amoebic dysentery tarrii-rs with emetine 
is usuaily effca tiv'e. 

Cholera. —'Ihe cholera germ persists in the upper part of the 
intestine and in th(' gall bladder, and the ccmdilion is similar to 
Ihe typhoid carrier. The germ.'- are e.\( reled from the bowel only, 
and food or water is inteded as in ly|)hoid. 'I'he treatment of 
cholera carriers is similar tcj that for t.vphoid carriers, and as fre- 
quently disappointing. 

Diphtheria. —In this disea.se the germs are present in Ihe 


CARRINGTON, RICHARD CHRISTOPHER (1826- 

1875L English a.stronomer. son of a brewer at Brentford, was 
born in London on May 26, 1S26, and educated at Trini(>- col¬ 
lege. Carnlmidge. He was astronomical observer in the University 
of Durham (jeS^g-saj, and in 1853 established an observatory 
of his emm at Redhill. Here he devoted three years to a survey 
of the zone of Ihe heavens within ij" of the North Pole, the 
results of which are contained in his Redhill Catalogue of 3,735 
I Stars. He investigated the motions of sun-spots, by which he 
determined the elements of the sun's rotation and made the im¬ 
portant discovery of a S3'stemalic drift of the photosjeherc. caus¬ 
ing the ro(ation-i)eriods of .si)ots to lengthen with increase of 
solar latitude. He died on Nov. 27. 1875. 


throat and nose, ami infection is sjjri'ad direct from om‘ throat 
to another, eilhcT in talking, snec/.ing, etc., or by ccmlamination 
of drinking ve.'-.vels. In cli[)htheri.i, carrier^ are not so pcTsistcml 
as in t\'pboid fever, and usually be( ome free of inleclion within 
a }’ear or twee although in sotve ca>c‘s tbc' di|)btheria orgardsm.'' 
mav jtersist for a long time. A’oung children arc* more- likcd\' to 
Ijecome carriers than adnlls In the- throat Ihe gemms are found 
in I lie- tonsils, whil*' in the nose the>’ arc“ assoc iatc-d with • chronic 
inliammal orv c otxlit ion, 

Wlien diphlbetia baiilli are found in the nose- or Ihroat of a siip- 
[>(»se(l carrier, it is luaessarN' to test the organisms baclerictlc)gic;dly 
to |)ro\-c- that they are cajcable of causing di.sease. It has been 
shown that altoul </.; oi all lasc-s of diphtheria become' carriers 
Usually tfu- cariiers are in good health and show nothing abnormal 
beyond a tenclemy to nasal ealarrh, (tutbiaMks of diphthc-ria occur 
where mari>' persons arc- coiigregaleel fogellic'r as in schools, 
institutions, camps, barracks, etc., ami the duty of Ihe lic-allh 
aulhovilies is to c'xamine bac (eriologic ally the nose and throat ot 
all contacts In ordi'r to disuiver and isolate the* carrier. 

In fevc-r liospila!'-; all recovered ca.'-es aic caretully c-xamincal 
by bacteriological methods for dipht hc-ria bacilli, ami eases are 
not discliarged until all virulent germs have di->ap|H-;!recl. 

Treatment.--— When found Ihe carrier must be segic-gatc-d 
Tlierc- is a lem!em\- to spontaneous cure. When the- germs are 
pre.sent in I lie throat removal of the tonsil.s usually brings .cboiil 
a cure, but when the nose is infectc-d this Irc-atnit-nl has tio c'lft-il. 
Nasal carriers are x-ery refractor)' to treatnu-nt, liul recently it 
has been found llial nas.il douching with a mild alkaline Ihiid, and 
Ihe administration of aulogeiious wu c ines frc-(|Uc‘nlly bring about 
a rapid disappearance- of the diphtlu-ria org.ini.sms. 

Ccrebro-spinal Fever. —.As in diphtheria the germs (*f the 
di-^easc—meningococci—are found in Ihc' lliroal, and direct in¬ 
fection lal’.c'S place ihiciugh talking, sncM-zing, etc, particularly 
where many iiulix’iduals arc- eongregaled together as in sihools, 
camps, etc, Not exety pcM'son iiifeelc-d. howexcr. lakes the- disease, 
but the- meningococci max* nuil!i[)ly in the Ibrc'.il .-tnd be Iraus 
millecl to a third iierson xvlio m.ix' either c'cnlr.icl Ihe dise.iso or 
Iran.-^mil the' infection to othi-is. 'I'liu.^. where an onibjc-.ik of 
cc- 4 'c-bro spinal lexer lum taken place- many heallfiy persons may 
haxc’ meningococci in the throat, but conijiaralivt-lx- few max' lake 
(he disc-asi- The- germs in tlic- throat of the healthy iK-r.sons iisu.dlv 
do not persist more than a verx’ short time and disappear spon¬ 
taneously Chronic c.iriiers do occur and the gc-rms may be fc*uiid 
ovc-r long periculs Cargles ami spr.'ix's with antiseptic- materials 
often cure- the carrier- condition. 

Scarlet Fever. —It has recc-ntlx !ieen shoxvn that scarlcf fever | 
is cine to a hac-molvtic .si icjit oc oc c n-'. Patients rec-ox c-red from ' 
scarlet fexcr in.ix' siiil contain tin-se streptococci in iht-ir throats 
and it appears that scarlet fexer is s[H-ead by these- carriers in a ; 
similar m,inm-r to diplillic-ria. Up to the jwesc-nl, howevc-r. the- ! 
examination of cornalc-scout scarlet fext-r jealients before- dis- ! 
charg'e is not done- as a routine as in the caise of diphthc-ria. Gar- j 
gles and antise\)lic sprays of the nose and throat tend to shorten i 
the ]H'riod during which stre-pt oc occi may be found. | 

Anterior Poliomyelitis (Infantile Paralysis). —It has ! 


Sc-c- Monthly Notircs Roy. Aslr. Society, vols. xiv., xviii., xix., xxxvi.; 
Mrn:oir\ Roy. A.Ur. Sor., xxxii.; The 'limes, Nox’. 22 and Derc. 7 < 
JK75; Roy. Society’s Cat. Scient. I'lipcrs, vols. i. and vii. 

CARROCCIO, a xvar chariot drawn Icy oxen, used In’ the 
im-diaexal rc})ijbli(.s of Italy. It xvas a rectangular platform on 
xvhich the slanciarcl of the city and an altar xvere erected; priests 
hc-ld .servic'c-s on Ihe altar la-fore a battle, and the trumjielers be¬ 
side them encouraged Ibe lighters to llie fray. In battle the car- 
roccio was surroundc-d bx- Ihc- brax'c-.s( warriors in the army and 
its capture- was regardccl as 'in irretrievable humiliation. The 
I-lorc-ntinc- carroccio was usually followed by a smaller car bear¬ 
ing the- niartinella, a bell to ring out military signaU. When war 
was rc-garded as iikc-ly tiie luariitnUa was attac)u‘d to the door of 
the church of Santa Maria in the- Mercato Nuovo in l-'lorc-me 
ami rung to warn both citizens and c-m-mic-s. In time-s of [ceace 
Ihe carroccio was in (he keeping of some great family which had 
clistinguishc'd itsc-ll hy signal sc-rx’ices (o (he- rc-puhlic. Jt nacs 
lirst em|)lc)X’i-cl hv the Milanese, in 1038. 

CARRODUS, JOHN TIPLADY (1836-1805). English 
xiolini'^l. was born on jam jo, 2830, at Keighley, in York.shire. 
lie mack- his lirst appc-arancc- as a x'ioiinist at the age- of nine, and 
allcrwards stiiclic-d at Stuttgart xvitfi iMolique. He made his 
dc’-biit as a solo plax'er at a coiucrl givcii bx' the- Musical Socie-ty 
of Uoncloii in 1803 and succeeded Sainton as leader at Covenl 
Garden in iSccc), acting in the- .same- capacity also for the- Philhar¬ 
monic and other leading orchestras. 

CARROLL, CHARLES (1737-1832), American political 
Ic-adc-r, ot Iri.sh ancestry, was horn at Annapoli.s, Md . on Sc-pt u), 
1737. He w;m (-cluc;iled abroad in l-Tc-nch Jesuit collegc-s, sluclied 
law at Hourges. Paris and London, and in l-'eb. I7()5. returiu-ci to 
Marvlaml, where- an c-sfaU- known as "Carrollton," in I'rc-clerick 
i lounty, xvas setllecl upon him; he alvx’ays signed his name- as 
j "(.'h.u'lc-s (knroll of Carrollton.” Bel ore and during the- Revolu 
I lion,ir\- War. he xxas ;( xvhig or patriot Ic-ader, and as such xv;is natu- 
j railv a member of Ihe xarious eomniitIec-s of corresiMmdencc-, com¬ 
mittees ol obsc-rx-ai ion, coinu il of safetx’, prox'incial eonx’ention 
\ and (.'onslilutional Conxention (27761. Prom 1777 

' until i.soo he- was a member of the Maryland senate- In Ajiril- 
! June- 1770 he. with Saniiiel Chase and lietijamin k'ranklin, xxais a 
! nu-mlic-r of the c onnnission fiuitk-sslx' sc-nt bv the- Continental 
Congress t(» Canad.i for the- purpose of persuading (he Canadians 
to join ilu- 13 rc'X'ohing coionic-s Uroin 177!) to 177c) he- sat in the 
(kmtim-nt.il Congres'-, rendering import.nil st-rx-ices a.s a. nieniber 
ot the bo.ird ol w.ir, and signing (Xi ,\ng j. 1776 the Dec lar.ilion 
of Indepc ndeiu e. though he- had not bec-n elc-cted until the day on 
xxliicli that dcKunic-ni was adopted. He outlived all of the olhc-r 
.‘-igiicTs He XV, IS a meniber ol the- C.S. Sc-nate from 178CJ to I7()J. 
Prom i Soi uniii his death, at Ballimorc-, on Nov. 1.}. iS3 j, he lix c-d 
in rc‘iiremeiif, his hist jmblic act being the* formal cen-mony of 
starting the construction of the Baltimore and Ohio railway (July 
4, i.Sg8'i. In politics, after (he formation of [larties, he was a 
staunch I'ederali.st. Of unu.sual ability, high character and great 
wealth, he exerci.sed a powerful inlluence. particularly among his 
co-religionists of the Roman Catholic faith, and he used it to 
secure the independence of the colonies and to establish a stable 
central government. 


lieen shoxxm that during an epidemic of this disc*ase tfie Infectix-e 
X'irus m.ix' be jiiesent in the throats ot he.dihv cont.'u is. 

(J.E. M.. 


Sec the Life hv Kate Mason Rowland (i8qS) ; I.cxvis A. Lecmanl. 
Lite ot t'harlrs Carroll oi Carrollton (igiS); ancl "Charles Carroll; 
the Catholic ‘Signer’,” in Catholic Mind, vol. x.xii., p. 136-130 (103,4). 
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CARROLL, JOHN (1735-1815). American Roman Catholic 
prelate, was born at Upper Marlborough, Mel., Jan. 8, 1735, the 
son of wealthy Catholic parents. He was educated in Flanders, 
and ordained priest in 1769. becoming professor of philosophy 
and theology at tin' Jesuit college in Liege. In 1771 he became a 
professed father of tlie Society of Jesus and professor at Bruges. 
Shortl}' after the papal brief of July 21, 1773. suppressed the So¬ 
ciety of Jesus, he returned to America and set to work at a mis¬ 
sion at Rock Creek. Md. He shared the feeling for independence 
growing among the American colonists, foreseeing that it would 
mean greater religious freedom. In 1776, at the reejuest of the 
Continental Congres.s. he accomixanied Benjamin Franklin, Charles 
Carroll and Samuel Chase on their mission to secure the aid or 
neutrality of the French Canadians. In 1783 he look a prominent 
part in the petition to Rome; to take the control of the American 
Church aw.iy from London; and after the recognition of the 
.American Church as a distinct body, he w;is named jirc'fect 
.iposlolic. In 1786 he induced the general cha[>ter to authorize a 
Catholic -eminarN’ (now Georgetown universitx->; and in 1788 he* 
was chosen lirst .American l)i^hop. He was consecrated at Lul- 
worth C'astle, Faigland. .Aug. 15, 1790, and his first s\-nod met 
.\'o\'. 7, I7(ji At this pi'riod. although l)U.s\’ with admeii trative 
matters, he was an out si ending leader in the educational and cul¬ 
tural life of Baltimore. .Already in 1S02 he w.is pressing for the 
creation of new st'^s in his diocc"-e. and the- Louisianti I’urchase 
of 1S03 gave added weight to this reciuc'st; in Se[)t. 1S05 the- I’rop- 
aganda mtidc' him administrator apostolic of the diocese ot Xc-w 
Orleans; and in t8o8 I'ius \'II divided Carroll's great diocesc' into 
four sees, Bo:^ton, New A'ork, Philadelydaia and Bardstown (Ky.). 
suffragan to the metropolil.antitc' of Baltimore, of which C.arroll 
jictually I'K'came .archbishop on .Aug. 18, jSri. In iSii ecclesias¬ 
tical jurisdiction ox'ci the Danish and Dutch West Inthc's was be¬ 
stowed U])on him. He died in Georgetown Dc'C. 3, 1815. 

Scr Daniel Brent, Bio vr a phi ml Shrldi of the Most Rev. John Car- 
roll, . . . idth Sflrrt Pori/iDLs of His H’r/Z/^/cn, ecJitc'd l*,\ J, C. Bienl 
(18.131; J (h .'sliea, History vj the Catholic Church in the Cnitid 
States (vol. ii., nS.SS). 

CARROLL, LEWIS: srr F)odoson, Charles Li'twidoe. 
CARROLL, a city of western Iowa, U.S..A.. on Feder.il high¬ 
ways 30 (th(' Lincoln) and 71. at an altitude' of 1,270 ft.; the* 
county seat of ('arroll county. It is .served by the Chicago and 
North Western and the Chicago Great Western railways Tlu' 
population in logo federal census was 5.389. If is iIk' trade cen¬ 
tre' of a rich agricultural district, ships gi'ain. Hour, produce and 
livestock, and manuf.aclures farm implements and ladders. The 
cit\' was founded about 18(17 and incorporated in 186S. 

CARROLLTON, a cit>' of westc'rn Georgia, U.S.A.. 45 ini. 
W.S.W of .Atlanta, on the Little Tallayioosa river, kedend high- 
wa\’ 7S and the Central of Georgia railway; the county sc'al of 
(';irroll countv. Fop. (1940) 6.214. The (ii\' shifcs large (|uanli- 
tio.s of cotton and has textile factories and olhc'r m.amifacturing 
industries. It v.;is founded about 1829 and incorporated in 1831. 
West (Georgia Tunior (ollege is there. 

CARRONADE: see Ordnance. 

CARROT. Wild carrot, Dane ns Carota. a member of the 
family Umlcelliferafo grow.- wild in fields .and on roadsides and 
''Ca-.shore.^ in Britain and the north temperate zone generally of 
the old world. It h.is become naturalized as a weed in the United 
States, where it is a pest in main- section-, ('"jit'cially in carrot- 
seed growing areas, where it may cross-pollinale with cultivated 
varieties. It is an annu.il and resembles the cultivated carrot, e.x- 
cept in the root, which is thin and woody. It is the origin of the 
cultivated carrot, a biennial. In the cultivated carrot, during the 
first .reason of growth, the stem remains short and hears a rosette 
of graceful, long stalked, branched leaves with deeply cut divi¬ 
sions .and small, narrow' ultimate segments. During this yx'riod 
the plant is storing food in the so-called root, which consists of 
the upper part of the true root and the .short portion of the stem 
hetw'fcn th(' root and the lowest leaves. A transverse section of 
the “root" shows a central core, orange or yellow in colour, and 
an outer red or scarlet, yellow or orange rind. The core repre¬ 
sents the wood of an ordin.ary stem and the outer ring the soft 
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outer lis.sue (phloem'). In the second season the terminal bud in 
the centre of the leaf-ro.sette grows at the exyK'n.sc of the stored 
nourishment and lengthens to form a furrowed, rather rough, 
branched stem 3 to 5 ft. high and bearing the llowers in a com¬ 
pound umbel. The umbel is characterized by the fact that the 
small leaves (bracts) which surround it resemble tlu' fiiliage 
leaves on a much reduced scale, and ultimately curve inward, the 
whole inflorescence forming a nest-like structure The flowers 
are small, llie outer while, the centr.al ones often ])ink 01 iiurplish. 
The fruit consists of two one-seeded portions, i-.u li jiortion bear¬ 
ing four rows of stiff .syiinous projections, which cause the fruits 
when dropjH'd to ding together, and in a natural condition help 
to .sjrread the seed by clinging to the fur of anim.ils. As usual in 
the UmlK’lliferac, the wall t)f the fruit is lu’ni'trated lengthwin' 
by canals containing oil. 

Carrots v.iry considerably in the length, shape and colour of 
(heir roots and in the jiroportinn of rind to core' The White 
Belgian, which gives the largest crops, has a ver>' thick root 
which is while below, pale green above, where it jcrojrcts above' 
ground. For nulrili\'e purposes it is inferior to the red and >'ellow 
varieties, such as ('hantenay and Daiivc-rs ll.dl Long. Tlie carrot 
is suited by a dc'c-[), rich, .sandy soil, which sl)oulcl bc' well clrainc'cl 
and deeply Irendied. Soil is not trenched in the Unitc'cl States, 
but {cloughed .and harrowed as for rilher crojes. A good, wc'll- 
decornposi'd peat sc»il is consiclerc'd ide.al in Ihc' United St.ites. 

The carrot rc'quirc's a cool to moderate mean tcmpc'ralure so 
is grown extc-nsively in the warmer parts of the Ic'mpc'ratc zones 
only in the fall, winter, and spring, and in the cooler rc'gions dur¬ 
ing the summer. Trior to 1920 carrots were little usecl as a vc'gc'- 
tal)lc' in the Cnilc'd States. Knowlc'dge of their value lor Iheiv 
c.irolcne (pro-\it.imin A) eonlent, as well as imjirovecl iirocluc- 
lion and shipping faeilitic's. h;is made the' carrot a fa\’ourilc c-ear- 
round vegel.'iblc'. Troduction increasc'd from 2,500.000 bushels in 
ic).'3 to ne.crlc' 18.000.000 bushc'Is in 19.^1. Alillions of [lound 
annually of dc !i'. (Irated carrot.s Avere pri'ixirecl ;uicl ''e.ih'd m c;ir 
1)011 dioxide in tin for shipment aliroacl during Woild War 11 , 
California. Texas. New York and Nc'w Jc'rsey wen- the large-,-l 
|)r()ducing sl.des from 1(130 to 1941. 

CARRYING CHARGES, in the I’niled Stales, inlerest 
charge's mticlc' !)>■ brokers for money supplied !)>• them to carry the 
;i( counts of cu.-tomers W'lio have purchased securities on margin. 
The rale of such interc'st is generall\’ slighll>’ higher. 1 to Hi. 
than the prevailing call loan r.ate. 'Fhe term is also used in the 
grain and commodity imirkets, in whicli case it mc'.tns the cost of 
wtirehouse, stor.ige, insurance and htculagc on the c onirnodilies 
inA'oh c'cl. ])lus lo.ss of ini (‘rest on I he- invest nic'nt. I'k|ui\';denl s in 
J'higland are “carrying over," “.settlemc'nl." etc. 

CARRYING OVER or CONTINUATION, a lock c x 

(luinge term for the* ojier.ilion by which the seltlemeiil of .1 l»:ir- 
g.ain Ir.ciis.'u'ted for mone>' or for a gi\’en accc)unl m.i\ for a con- 
sidertition (called either a “contango" or .-i “b.iekward.ition " 1 be 
posl|M)nc'd from one settling (la\- to anothc'r. Such a c oni imi.it ion 
is ('C|uivalenl to a sale “for the daA'" and a'repurc li.i-e for the 
succeeding aceount, or to a purchase “for the da>'" .iiul a resale 
for the succeeding account. The jirice at which such t r,in-;ic I inn- 
arc- adiu.'ted is the “making-up" jirice of the ci.iA’. (See Sioc k 
K.VC'HANOE. ) 

CARSIOLI, an ancient city of lt;dy (mod. (’aksoi.ii, on llie 
Via A'aleria. 42 mi. N.E. of Rome, ll was founded in the coun¬ 
try of the .Aequi between 302 ami 298 ii.r.. jus( after tin c-tah- 
lishnient of .Alba Fucens, no doubt as a stronghold to guard (he 
road (o the latter. It was sackc-d in the Soc i.al W.ir The old .-itc- 
does not sc'cm to h.tx’e been abandoned until (he 13th ((niiirc-. It 
is now occupied only by vineyards, and lies about 2 too ft, above 
sc-a level, in a plain surrounded bx’ mountains, now c.illed Piano 
del Cavalierc. The line of the city walls can he tr.arecl. .and so 
can the scanty remains of several buildings. 

Srr the monograph by G. J. Pfeiffer and T. .Ashby in Supplementary 
Papers oj the Amrriran School in Rome, i. (icjos), 108 .srcj. 

CARSO, .1 limestone plateau, e.xtending south-eastAvards from 
the cast hank of the Tsonzo to the Gulf of Fiumc. and south-'west- 
wards from (he v.dley of (he Viparro to the gulf of Trieste. Its 
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general level is about 300 ft. above the Tsonzo, but it increases 
to 1,500 ft. above sea-level as it goes south-eastward, and even 
in its western portion isolated summits arc higher still with fre¬ 
quent cavities, originally formed by surface erosion, but gradually 
enlarged when they find a tis.sure which gives a subterranean outlet. 
'I'hey then come to resenif)le small craters and are called dolinc; 
their average diameter is about 50 yards. In other cases caves are 
tormed often traversed by sul)tcrraneari streams. {See I’ostumia- 
gkotte; Monfai.con'k. ) 

On the outbreak of World U'ar I (he Au.slrians withdrew 
acros.s the l.sorizo, after flooding tlic plain by means of dykes, 
and fortihed themselves on the Carso w'liose rocky formation lent 
il.S(;lf admirably to defence. The Italians advanced from Ronchi 
and Monfalcone, and delivereci attack after attack on the rock- 
bound fastness liiil it was not until the fall of (iorizia {q v.) 
in August 19lb, and at the cost of terriljlc losses that the whole 
ridge was con(|UC‘r('d. In June the trenches east of Selz and Hill 
4b above V’ermegliano were cai)iure(l, and on July 26 the summits 
<;f .Sei Uu.si; the highest j)oint (Hill 118), after being taken and 
lo.st more than ora c, wa.s finally captured on April 23, 3916, but 
reniained ('xjiosed to heav^y lire until August following. The village 
of iJoberdb. east of Sei Busi, was the centre of the Austrian 
supply .services until it fell to the Italians after the fall of Gorizia, 
but it was subse(]ucnlly reduced to a heap of ruins by bombard¬ 
ment. Close by is the little lake of Doberdb. The rocky plateau 
east of iJobcrdo was fought over from Sept. 1916 to Sept. 1917, 
and (onquered after five desficrate attaiks; the chief positions 
occupied are Sangrado di Merna (Sept. 1916), Nova Vas ((Jet. 
191b), the Veliki Kribak, Lnijuizza, the Pecinka and part of 
Castagnevizza (Xov. 191b), Boscornalo, Jamiano and the heiglits 
east of riondar (May 1917). The approaihes to the Hermada 
were attacked at the end of May and in August, but some of the 
positions captured were subsequently lost. North of Sei Busi is 
(he va.st war cemetery of Redipuglia, where 30,000 dead lie 
buried. P^ast of Huberdo is the V'allone del Carso, a depression 8 
or 9 km, long, So to loo m, deep and some too m. wide, cutting 
through the plateau from north to south. It was occupied by the 
Italians in August 191b, and as it was well sheltered from enemy 
lire, wa.s used as a large depot for munitions and supplies. I'urthor 
north is another ridge extending along the Isonzo from Sagrado to 
(he \'ipacco, with Monte S. Michele as its’cuiminating point (275 
me(rc.s) which was also tlie scene of very heavy lighting between 
June 1915 and August 1916. Bosco Lancia, Bosco Cappuccio, 
S. Martino del Carso (197 metres) and S. Michele were the chief 
positions fought on. On San Michele a great monument to the 
Italian infantrymen who tell in the war waserccted. The wliole Carso 
area had to be evacuated alter the enemy had broken through 
at CJqHirclto in October 1917, but the retreat was carried out 
in orderly fashion by (lie HI Army, w'hich had conquered it and 
lield it. 

Many villages of the Carso were com|)letel\' dest rental during 
the war. 

'Hie term karst {q.v ). the tlerman v\ord ftir carso, has been ap¬ 
plied by e.xtension to areas where the terrain resembles that of 
the Carso. 

See B. Itarliaricli, La Carsiu Giulia nelhi Cevgrafia ncUa sloria e neW 
Artr mihtart’ 1925. 

CARSON, CHRISTOPHER ("Rit”) (iSo()-iS68), Amcri- 

t an hunter and scout, was born in Madison county, Ky. on Dec. 
.'4, 1,809, raised on the Missouri frontier. For a brief 

ptaiod a s.'uldler’s apprentice ;iiul teamster in the southwest, after 
I. Sab he became a professional trapper, hunter and guide. He 
accompanied John C. Fremont on his exploring expeditions of 
1S42 and 18.(3-44. and on his California expedition in 1S45-6. 
Carson took part in the Me.xican War, and in 1854 he became In¬ 
dian agent at Taos, N.M., in which position, through his knowledge 
of the Indian traits and language, he was able to exercise for many 
years a restraining influence over the w'arlike Apaches and other 
tribes. During the Civil War he rendered valuable aid to the l"ed- 
eral cause in the Southwest. In March 1865 he was breveted 
brigadier-general of volunteers 'Tor important serx'ices in New 
Mexico, Arizona and the. Indian Territory”; after the war he re- 


I sumed his position as Indian agent, which he held until his death 
at Fort Lyon, Col., on May 23, 1868. “Kit” Carson, often called 
“the Nestor of the Rocky Mountains,” occupied in the later period 
of American pioneer history a position somewhat similar to that 
held by Daniel Boone earlier, as the typical frontier hero and In¬ 
dian fighter, and his hairbreadth escapes, resourcefulness, and per¬ 
sonal prowess are the subject of innumerable stories. 

The chief biographies are by DeWitt C. Peters (1858), Charles 
Burdftt (1859), J. S. C. Abbott (1873), E. S. Ellis (1800) (the 
most reliable) 1 C L. Sabin (1914) and Stanley Vestal (1928); Kit 
Carsou’s (hvn Story of Ilis Life, u.sed as the basis of the Peters narra¬ 
tive, ed. Blanche C. Grant (1926). 

CARSON, EDWARD HENRY CARSON, Baron (1854- 

1935), British politician and lawyer, son of Edward Henry Carson, 
a civil engineer of Dublin, was born Feb. 9, 1S54 and educated at 
Portarlinglon School and Trinity College, Dublin. He became an 
Irish barrister and made his reputation as crown prosecutor in 
the diflicult years when A. J. Balfour was Chief Secretary for Ire¬ 
land. During this period he was continually in danger. Yet it is 
probable that even then he w^as never really unpopular. He be¬ 
came a (J.C. at the Irish bar in 1889, was called to the English bar, 
and took silk there in 1894. 

Meanwhile he had been returned to the British Parliament in 
1892 as Unionist member for his own University of Dublin and 
wa.s for a few months solicilor-gencral for Ireland. Fie entered 
Parliament just when Mr. Gladstone W'as about to make a s(?cond 
effort to ])ass an Irish Horne Rule bill, and he helped to chTcat 
the measure. During the next 20 years he was occupied with his 
professional work. Having risen to a leading place at the bar in 
Ireland, he achieved an even more striking success at the Engli.sh 
bar (he was successful with a jury to a degree rarely known) and 
in 1900 became solicitor-general, a post which he held till the fall 
of Balfour’s Government in Dec. JO05. 

It wa.s not until ion, when another Iri.sli Home Rule bill was 
imminent, that Carson, who had gradually become the s])okc*sman 
of the Irish Unionists in Parliament, emerged as a political figure 
of importance. He strcmuously resisted the Parliament bill, which 
w.as to curtail the power of the Lords and enable a measure of 
Home Rule to lie passed without a direct appeal to the people. 

Feeling against the Home Rule-for-Ircland policy w'as bitter 
in Protestant Ulster. Car.^^on went to Ulster, and at an enor¬ 
mous Unionist demonstration at Craigavon, near Belfast, endorsed 
the threats of armed opposition against Home Rule which previous 
si)eakcrs had made. Belfast, he said, was the key of the .situation; 
Ulster would never submit to a Parliament in Dublin. They must 
be prepared, if necessary, to take over the administration of those 
districts which they were entitled to control. Practical measures 
were immediately taken in this direction, though Liberals and Na¬ 
tionalists scoffed. His position was that he and his Ulster friends 
were loyal to the constitution as it existed; they were rebels, 
he said, in the sense that they desired to remain under the King 
and the Imperial Parliamenl. 

In anticipation of the introduction of the Home Rule bill in the 
spring of 1912, he presided over a gigantic gathering in Belfast in 
Fiasler week, which Mr. Bonar Law^ the newly ap[)ointed U’nionist 
leader. < ame to addre.'^s; and he made those present repeat after 
him, “We will never in any cireumstanees, subinil to Home 
Rule.” He himself, in a sjieedi instinct wdlh passion, moved the 
rejection of the bill on its introduction, and took a leading part in 
opposition during its subseciuent stages. But his activity was 
mainly outside Parliament. During thi.s period he sacrificed a 
very lueralivc practice and devoted himself to the anti-Home 
Rule Party strong in Ulster. 

His principal work W'as in the organization of resistance in Ul¬ 
ster itself, including the formation of a local volunteer force, which 
speedily assumed large proportions. At Belfast on Sept. 28, 1912, 
he took the lead in signing a solemn covenant, by wdiich the men 
of Ulster bound themselves to stand by one another in defending 
their position of equal citizenship in the United Kingdom, and in 
using all necessary means to defeat the proposal to set up Home 
Rule, and further jiledged thcm.sclvcs to refuse to recognize an 
Irish Home Rule Parliament. He followed this up by moving 
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(unsuccessfully) in Parliament on New Year’s Day 1913 the ex¬ 
clusion of Ulster from the bill. 

In the autumn of 1913 the Ulster Unionist Council organised 
itself, under his supervision, into a provisional government, of 
which he was the leading memlx'r, and a guarantee fund of 
ii,000.000 was started to which he himself contributed iio,ooo. 
He reviewed the Volunteers, who were rapidly becoming a for¬ 
midable military force, approaching in number 100,000 men. But 
when ministers, who had refu.sed to prosecute him or to interfere 
with his activities, began to realise the determination of his fol¬ 
lowers in six northeastern counties, he did not repulse their 
overtures for a settlement but said that it must not establish 
a basis for separation. His advice during the following winter 
to his Ulster friends was “peace but preparation.” He entirely de¬ 
clined to accept Asquith’s offer, in the early spring of 1914, of a 
county option of exclusion for six years. That was “sentence of 
death with a stay of execution.” There was only one policy pos¬ 
sible, he told the House of Commons: “Leave Ulster out until you 
have won her consent to come in.” He became a member of the 
abortive Buckingham lUlace Conference convened by the King, 
and when that broke down, at the end of July, it looked as if he 
and his Ulster friends would have to make good in action their 
policy of force. 

The World War intervened and switched off his activity into 
another direction. He went to Belfast in order to stimulate Ulster¬ 
men to join the British Army, and had considerable success. He 
joined A.squith's coalition ministry of 1915 as attorney-general, 
resigning however in October because he thought that the policy of 
the Cabinet, after the defection of Greece, involved the desertion 
of Serbia, in whose fate he took a profound interest. He accepted 
office as First Lord of the Admiralty under the coalition Govern¬ 
ment formed in Dec. 1916. Outside his departmental duties he 
warmly promoted the Irish Convention which the Government 
assembled in 1917. In July he quitted the Admiralty to become a 
member of the War Cabinet without portfolio, a position which he 
resigned at the begining of 1918 because the Irish c]uestion arose 
again. But, in or out of office, his activity was directed whole¬ 
heartedly to the vigorous prosecution of hostilities. 

After the War was over Ulster and Ireland regained the first 
place in his thoughts. At the General Election of 1918 he left 
Dublin University in order to represent one of the divisions of 
Ulster's capital, Belfast, On the anniversary, in July 1919, of the 
battle of the Boyne, he restated, speaking near Belfast, Ulster’s 
position and claims, and threatened to call out the Volunteers if 
any attempt were made to change her status. When, however, Mr. 
Lloyd George proposed in the winter his bill for the reform of 
the government of Ireland, e.stablishing parliaments and executives 
both in Dublin and in Belfast, and a Federal council for all Ire¬ 
land, he modified his attitude. Though he would have preferred no 
change, yet, as this bill gave the six I’rotestant counties of Ulster a 
Parliament of their own, besides representation in the Imperial 
Parliament, he would not oppose it. 

After it had pas.sed, he exerted himself with success to secure a 
strong laiionist majority in the elections in May j9.11 for the first 
Parliament of Northern Ireland. He had thus achieved his main 
political object of saving Protestant Ulster from domination by 
the Roman Catholic majority of the south and west. 

In 19JI he acc epted a life peerage as Baron Carson of Dun- 
cairn, and from that year until 1929 was a lord of upjxial in ordi¬ 
nary. He denounced the treaty which constituted the P'ree State, 
both at its conclusion and when the bill to carry it into effect was 
before his House. He also protested in 1924 against the bill 
which empowered the British Government to appoint, owing to 
Ulster’s default, a third commissioner on the Irish Boundary 
Commission. But he welcomed the agreement, in 1925, between 
the British Government, the Government of the Irish Free State, 
and that of Northern Ireland, which Anally settled this question. 
He was twice married—in 1879 to Sarah A. F. Kirwan (died in 
1913), and in 1914 to Ruby Frewen. He died Oct. 22, 1935. 

CARSON CITY, the capital of Nevada, U.S.A., and the 
county seat of Ormsby county, 12m. from Lake Tahoe, which lies 
at the crook in the western boundary of the State. It is on 
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federal highways 50 and 395. and is served by the X'irginia and 
Truckee railway, which has repair shops there. It is picturesquely 
situated in Eagle valley, near the eastern base of the Sierra Nevada, 
4,720 ft. above sea level. In i8yo the pop, was 3,950; in 1940, 
2,478. The city is federal headcgiariers for Nevada, as well as 
the scat of the state government. In Carson City tliere is a 
branch of the United States mint, a federal school for Indians, 
a state orphans’ home and the state prison, and a museum with 
a series of mastodon skeletons and prehistoric rem.iins found in 
the neighbourhood. A trading-post was establi.sla-d there in 1S51. 
The town was laid out in 1858, was made the capital in iS(ii and 
was chartered as a city in 1875. named after Christopher 

(“Kit”) Carson, frontier hero and guide. 

CARSTARES or CARSTAIRS, WILLIAM (1049-1715), 

Scotti.sh clergyman, was born in Cathcart manse, near Glasgow, 
on h'eb. it, 1640. and was educated at the University of Edin¬ 
burgh and at Utrecht. He became a close friend of the i)rin(.e of 
Orange. The British Government disliked Carstares for several 
reasons. He was the intimate of William; he had been the 
bearer of messages between the disaffected in Scotland and Hol¬ 
land; and he was believed to be concerned with Sir James 
Steiiart (1035-1715) in the authorship of a p;)m])hlet, An Ar- 
couiit of ScotIdfid’s Grirvanci's by n'ason of the D. of Lauder- 
dale's Ministric, humbly tendered to his Sacred Majesty. On 
his return to Fmgland, at the close of 1O74, he was committed to 
the Tower; the following year he was transferred to Edinburgh 
castle, and only released in Aug. 1079. During 1082 he was in 
Holland, but in the following year he was again in London, and 
was imiilicated in the Rye House Plot. He was examined before 
the Scottish Council and jiut to the torture. Although he was 
assured that his admissions would not be used in evidence, they 
were in fact used against Baillie of Jerviswood. On his return 
to Holland he became court chaplain to the prince of Orange; 
and after the Revolution he continued to hold this office, under 
the title of royal chaplain for Scotland, He was the conlideiitial 
advi.ser of the king, especially with regard to Scottish affairs. 
On the acce.s.sion of Anne, Carstares retained his post as royal 
chaplain, but resided in F>dinhurgh, having been elected prin¬ 
cipal of the university. During Anne’s reign, the chief object of 
his polity was to frustrate the measures which were planned by 
Lord Oxford to strengthen the Episcopalian Jacobite.s—especially 
a bill for e.xtending the privileges of the Episcojialians and the 
bill for replacing in the hands of the old patrons the right of 
patronage, which by the Revolution settlement had bi'en vested 
in the elders and the Protestant heritors. He died on Dec. 28, 
I7L5. 

See State-papers and Letters addressed to Car\tares, to 

which is prefixed a Life by M’Cormick (1774) ; Storys Charaiter and 
Career of William Carstares (1874). 

CARSTENS, ARMUS JACOB (1754-17(18), German por¬ 
trait and historical painter, was born in Schlc-swig, and in i77(> 
went to Copenhagen to study. In 1783 he went to Italy, where he 
w'as much impressed by the work of Giulio Romano. He settled 
in Liibetk, but visited Rome again in 1792. His fine subject and 
historical paintings, c.g., “Plato’s Symposium” and the “ILittle of 
Rossbach” made him famous. He was appointed professor at 
Bi'rlin, and in 1795 a great exhibition of his works was held in 
Rome, where he died in 1798. Carstens ranks as a leader of the 
laier school of German historical painting. 

CART. A general term for various kinds of vehicles, in some 
cases for carrying people, but more particularly for transporting 
goods, for agricultural or postal purposes, etc., or for carriers. 
Though constructed in various ways, the simplest tyi)e for goods 
is I wo-wheeled, topless and springless; but as a general term 
“cart” is used in combination with some more specific cpialifica- 
tion (dog-cart, donkey-cart, road-cart, polo-cart, clc.j, when it is 
employed for pleasure purposes. The “dog-cart,” so called bee ause 
originally used to convey sporting dogs, is a more or less elevated 
two-whcelcd carriage, generally with scats back to back, in front 
and behind; the “governess-cart” (presumably so called from its 
use for children), a very low two-wheeied pony-( .irriage, has two 
side seats facing inwards; the “tax-cart,” a light two-wheeled 
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iarijicr’^ tart, \va' .■-() tailed herause formerly exeinptetl from 
taxation as under the value of L21. iSrr the arlitles CARKr/'ot: 
and Wagon-. > 

CARTAGENA, a eity, sea))ort and the capital of the de¬ 
partment of Holivar, Colombia, South America, on the Caribbean 
coast, {’op. (j P05, oflit ial esf imate > 14,000; 72.7^7. The 

po()ulation of Cartagena is larttely compo.sed of blat k.^- and mulat¬ 
tos, who form the predominant tyjie on the lowland i)lain.s of 
northern Colombia. The well-to-do whites of CarlaKena usually 
have country houses on the Tiirbaco hills, where the temperature 
is much lower than on the coast. The mtsin annual temperature in 
the city is 82^', and the port is classed as very unhealthful, ope- 
I ialiy for unacclimatized foreij'ners. The harbour is formed by 
an indentation of the coast-line shut in by two ionK islands lyin',' 
parallel to the m.iinland. There were formc-rly two entrances to 
the harbour—tlu- Ibx a (irande flarpe mouth k between the low 
.sandy island or i)eninsula on which tfie city stands and the island 
of Tierra H<jmba, and the Hcjca ('hica Ismail mouth), at the south 
c-nd cd the latter island. The Hoca Craiide was Idled with stone 
.after the (it\' had been captured three times, because of the ease 
with whi( h an enemy's ships (ould pass throue:h it at any time, 
and the narrow' and more easily defended I’.oca Chica, 7 mi. 
f.irlher south, has since been used. 

'Phe city o( dipies a part of the U|)per island or j>enin.sula facinj? 
the northern end of the harbour and is sei>araled from the main¬ 
land on the east b\- a shallow, lagoon-like extension of the bay, 
whii h is bridged by a causc'way ijassin),' throuj'h the extra-mural 
-uburt) of Xiximatii on another island. The old city, about 4 mi. 
lonK, north and .s<»ulh, and \ mi. wide, is enclosed In- a hea\’y wall, 
in place's 40 ft. thick, and is dc-fended by sevt'ral formidable 
looking forts, which ha\e lon^t been dismanth'd but nrc' still in a 
trood state of preser\ation. At the* mainl:md end of the* cau^c'wac' 
leading from llu* city is the' fort of San h'elipc'. about 100 ft. rd>ovc‘ 
se.'i-levc'l, adapted as a (listribuliri^r re-er\’oir in (he eite’s water- 
woiks; ani^ behind it arc vc'vdure-c overed hill^ rising to an eleva¬ 
tion of “oo ft., lormint' a pic turc'-ciue backt^round to the' f;re\- walls 
and rc'd-tiled roofs of the city. I'he streets arc narrow, irrc'pular 
and roughly paced but are lighted b_\' elc'ctricit\-; tramway lines 
run belweerc the principal j)oin(.s of the city and suburbs. The 
hoU'C'S are built with thick walls of sloiu' and brick round <){>en 
courts, in the Moorish sl>le. and their iron-barre-d dc»ors and win¬ 
dows give* them I lit' appearance of being a ]iart of I be foitilications. 
.Among the nunu'rous churcbes, tlu- largest and mo^l imposing is 
the Jesuit c luirch of San Juan de Dios, with its double lowc-rs and 
celebrated niarblt' pulpit; an old monastc'ry adjoins. C'aitagena 
is an ('piscojcal see, and its calhecir.il dates from colonial times. 
The' city was oiuc' the lu'adcjuarters of the Inciuisition in South 
.America, and the edifice which it occuiiied, now pri\ate proper!)-, 
is an object of much inlerc-st. I’lu- watc-r sui)pl\' of the iii>' was 
lormerly obtained trom rainwatcT tanks on the walls or Iw' larriagc 
from springs a few miles inland, but in ]c;o6 a LJrilisb comi».my 
irceived a coneessioii to bring water b\- i)ipes from si)rings on the 
Tiirb.'uo bills, ,too ft. aboc'e the sc'a. 

'I'lu' comnieicial importance' of Cartagena (U'clined greatly dur¬ 
ing (he period of civil disorders which followed tlie war for indc'- 
IH'ndeiuc' but in later )c'ars rc'\i\cd. In the n'ign of Philip JI 
the Spaniards had opened a canal (“Kl Di(]uc”) through .some 
marshc's and lagoons into a small western outlet of the Magtlalena 
whic h gave' ac cess to that rix er at Calamar, about St mi. abo\c‘ the 
bar at its mouth. During ('.trlagc'na’s decline this was allowed to 
till up; it w.is reopened in 184(1 bir a short time and then w.is ob¬ 
structed again by river lloods, but it has been rec.penecl for steam 
navigation, 'rowarcl tlte end of Ihi' icjth century a railwa)-, mi. 
long, vva.s Ituilt between Cartage-na and Cal.imar. Willi the' cli'xel- 
opment of oil exploit,ilion in the Middle Magdalena basin, pipc*- 
lines were laid to Mamonal, a suburb of Cartagena, and more 
than j,000,000 metric tons of oil and iK'lroleum products were’ 
extMirted in 1940. liesides petroleum the chief cxjMirl of Carta¬ 
gena is raw coffee, of which more than 30,000 inc'tric tons were 
.shipped in 1940. 

Cartagena was founded in 1533 by Pedro de Heredia. In 1544 
it was captured bv pirates, who plundered the- (own; in 15S5 by 


I Sir rranci.^ Drake, who exacted a large ran.som; and in 1697 by 
I the {•'reneb. who obtained from it more than ii,000,000. It was 
j taken by Polivar in 1815 but was surrendered to the royalist.s in 
j the same year. It was recajiturcd by the republicans on Sept. 25, 

1 1821, and lliereaftc'r remained in their {lossc-ssjon. 

CARTAGENA or Carthac;j:.\a, a city of S.E. Spain, in (he 
province of Murcia, on (he Mediterranean sea, and terminus of a 
branch railway from Murcia. Pop. (1940) 43,104 (mun., 113,468). 
Cartagena stands at the head of a siilcndid natural harbour whose 
easy defense has made it the chief naval base of Spain, with 
arsenal and dockyards ranking with those of I'crrol ;mci San 
I c-rnando near Cadiz, ITe ci!>' occupies a small lo-wlund at 
the north end of the bay; is fairly niocjern and uninteresting ex¬ 
cept for remnants of old walls and castle overlooking the harbour. 
It is an episcopal sec. On the northeast a fertile valley gives 
access to the interior but on the west, southwest and southeast 
the port i.s surrounded by high mountains. The harbour, the larg¬ 
est in Spain afP'r that of Vigo, and the linest on the cast coast, 
is a deep, spacious bay, dominaled on the seaward side by four 
I bills, crowned with forts, and approached by a narrow entrance 
guarded by batteries and a torpedo .Nation. The outer bay is 
shellcrc'd by (he island of La Kscombrera, the ancient Scombraria 
ii.r., ‘‘mackerel lisliery”), 2 I mi. S.. and the harbour by a break¬ 
water on its eastern side. On the northwest lies the Arsenal basin, 
often rc'garded as the c;)rigin:]l harbour of the Carthaginians and 
Romans, and the naval shipbuilding yards, with a dry and a lloat- 
ing dock. There arc v-aiuable mines near the town, producing 
lead, silvcr-lc:ad. zinc, iron, copper and sulphur, and a mineral 
railw.'iy from Lo.s lilancos, jiassing through the* chief mining and 
smelting district of La Union, 6 mi. E. of the town, runs on to the 
C|n;ty in Cartagena harbour. 'I'lu' city exports the ores but also 
has important smelting works, chiell\- located in tlie Santa Lucia 
suburb cast of tlii' bay. Class and esixirto fabrics arc other 
m.inufaciures. The industrial and commi'rcial lu-og'ress of Car¬ 
tagena was much hindered during the first half of the iglh cen¬ 
tury by the prevalence of ('pidemie diseases, the abandonment of 
the arsenal, and rivalry with the neighbiniring port of Alicanti', 
Its sanitary condition, though still defective, was improved b>’ the 

___dr.'iinage of (he adjacent Almajar 

j marsh, and after 1870 C'artagena 

advancc'd rapidly in .size and 
wc'alth. The opening of the rail- 
W way enabled it to compete for a 

time with Alicante, and rev'ived 
the mining and metallurgical in- 
clustries, while the const and land 
f dc'ft'nsis were modiTiiized and 

1 -J.n>-t(t.vs. docks and other har- 

I hour works were addl'd. As a 
1 ^^)!!f'r——station. C.'irtagi'iia suffer'd 
-yACo j j f1 1 severely in iSgS from (he mari- 

s the Spanish- 

JI \ .Americm War, but after the de- 
^ ' erec of 1908 for bringing the. 

S[)anisli naxy up to date, consid- 

..- --'— erable n.ival i oiislruction went 

Gate in the old city wall at in the port. As a general 
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rommerciai port Cartagena was 
adversi'ly affected after the beginning of the aoth century by the 
iiu ceasing importance of Hareelona, Malaga and Alicante on the 
same (oasl. It exports some olixe oil, dried fruits and esparto 
grass, and ordinarily imports coal, coke and machinery from 
Great Hritain, timber from the United States and dried cod-fi.sh 

from Norway and Newfoundland, but it is aboxe all a mineral 

port. Even this activity was somewhat reduced after the estab- 
Ikshment in rSgS of Portman, a mining village on a sheltered bay 
n mi. E., an independent port w-hich, connected by rail with La 
I Union, imports coke and coal and exports iron ore and lead, 
j Cartagena w'as founded about the year 243 b.c. by the Cartha¬ 
ginian, Ilasdrubal, probably on the site of a much older towm. 

I and was called Carthago Nova or New Carthage, to distinguish it 
I from the African city of Carthage. It was conveniently .situated 
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opposite the Carthaginian territory in Africa and was early 
noted for its harbour. Its silver and gold mines w-ere the source 
of great wealth both to the Carthaginians and to the Romans. 
In 210 B.c. this important place, the headquarters and treasure 
tily of the Punic army, was taken with great slaughter by 
P. Scipio (see below). The city continued to flourish under the 
Romans, who made it a colony, with the name Colonia Victrix 
lulia Nova Carthago. In a.d. .:|25 it was pillaged and nearly de- 
>tro\‘ed by the Goths. Cartagena was a bishopric from about 
400 to 1289, when the see was removed to Murcia. Under the 
Moors it became an independent principality, which was destroyed 
by Ferdinand 11 of Castile in 1243, restored by the Moors and 
finally conijuert'd by James I of Aragon in 1269. It was rebuilt 
and fortified by Philip II of .Spain (1527-9S) for the sake of 
its harbour. In the War of the Spani.sh Succession it was occu¬ 
pied by .Sir Jolin Leake in 1706 and b\’ tlu* duke of Herwick in 
1707. On \o\-. 5, 1823, it capitulated to the I'renih. Cartagena 
look part in the revolutionary movement of 1844 and in 1S73 was 
bombarded by the Spanish lleet under Admiral Lobos. 'Fhe city 
was occupied b}’ government troops on Jan. 1 .■•, 1874. ^1 "‘is the 
loyalist n.aval h.ise during the (’i\il war of io3()-39 

Srr G. \’icent y Portillo, Hililiotrni hi'-toiim dr Cartarrna (icSSy, 
etc.); 1. Murtim/ Rito, h'alws y dr Cui tiwrHO (Cartagena, 

TiS(;.v); P. Ttia/ (..'asson, Srrii dr lo-- ^d)i^pl>\ dt t iirtn^riiti (1S1J5); 
1. M. IIcine/ Garcia, I'ildndcra dr la Sarta Irjrda Calrdral dr 
('arla^rna rii Murcia ((’.ulagena, 102.4). 

Capture by Scipio Afficanus.—In military history it is, above 
.all, famous for its c.aplure by Publius Cornelius Sci;iio (i/.v.), who 
l.’iter earned the surname of Africanus, an event which ])aved the 
way first to the overthrow of the Carthaginian ixnver in Sjiain, and 
later to the destruction of that iiower in Africa. After the disaster 
to his fathiT and uncle, Scipio. tdthough only 24, was appointed 
to the command in Spain, and sailing with reinforcements, reached 
the Roman li.ase at Tarraco (modern Tarragona) in 209 B.C. The 
.acute strategical instinct whii'h marked him in a day when strategy, 
.!> distinil from battle-tactics, had hardly been born evidently 
showed him that as Sjiain was the key to tlu* whoh' .'-Iniggle 
.igainst Hannibal, who was then in Italy, so “New C.arthage” was 
the key to Sii.iiri. It was the Carthaginians’ chief naval ba^e, (he 
direct sea connection with Africa, their treasury and (heir depot 
of w.ir material. Thus, after taking stejis to restore the shakim 
v'ontidence of (lit troop:> and the allies of Rome in the jieninsula, 
he decided upon a suiqirise toup against the Carth.agininn b.ase--- 
wliich was also ILinnibal's life-line. Siireading misleading rumours, 
and keep'ing his plans secret from all except Laeliu.', who W'as dis¬ 
patched thithi'r with (he lleet, he concentrated all his available 
force, left a small detachment to safeguard Tarraco, and w-ilh 
;i!iou( 25.000 foot and 2,500 horse crossed the Ebro. 

He had learned th.it New Carthage itself was weakly garrisoned 
- both because of its supposed impregnability and bccacGO “no 
one dreamed (hat while (he Carthaginians were masters of nearly 
the whole of Spain it would enter anyone’s head to besiege the 
( it\-’’ ( Polxbius). I’he main Carthaginian forces were distributed 
in three armies, one in central Spain, one near Gibraltar, one near 
modern Lisbon and none of them within less than ten days’ march 
of New Carthage, while the Romans, as the event jiroved, were 
within seven days’ forced marches of it and had an additional 
interval of gr.ic e in tlu* timi’ that news would t.ike to n*arh them. 

On the seventh day from the start of the march Scipio arrived 
bcTore the cil\’ and enc.irnped, the fleet arriving simultaneously in 
the harbour, thus culling off communication on all sides. This 
harbour formed a circul.ar bottle, its mouth almo.'-t corkc'd by an 
island, while- Cartagena itself was like a candle stuck in the bottom 
of the bottle, the city standing on a narrow rocky sjut of land pro¬ 
truding from the mainland.* This small jicninsula bore a distinct 
I'escmblance to Gibraltar, and the isthmus joining it to the main¬ 
land was only about 400 yd. across. The city was guarded on two 
sides by the .sea. and on the west by a lagoon. Here was a hard 
nut to crack, seemingly impregnable to any action save a blockade, 
and of this time did not permit. The Carthaginian commander, 
Mago, armed 2,000 of the sturdiest citizens and posted them by 
the landward gate for a sortie. The rest he distributed to defend 
ihe walls t-i the best of their pow'er, while of his own regul.irs he 


! di.sposed 500 in the citadel on the top of the peninsula and 500 on 
the eastern hill. 

Next day Scipio encircled the city with ships, throwing a con¬ 
stant stream of missiles, and about the third hour—the Roman 
day began at sunri.se—sent forward along the isthmus 2,000 picked 
men with ladder bearers, for its narrowness prevented a stronger 
force being deployed. Appreciating the handicafi of their cramped 
position if counterattacked by the \et unshaken delcaiders, he 
astutely designed to (urn this handicap to hi^- own advantage. The 
expected sortie came as soon as Scipio sounded the bugle for 
a.s.saull, and a clo.se-matched struggle ensued. ‘Hut as the assist¬ 
ance sent to either side was not e(|ual, the Carthaginians arriving 
through a single gate and from a longer distamc. t he Romans from 
close by and from several points, (he b.ittle for this reason was an 
unequal one. I’or Scijiio had puqio.selv jiosled his men ilose to 
the camp it.self in order to entice the enem\' as f,ir out ;is pos¬ 
sible"—Livy says the Roman adxanced (roojis retired, according 
to orders, on (he reserves—“well knowing th.it if he deslro^’(‘d 
(hose who were, so to sjieak. (he steel edge of the population ht 
would cause universal dejection, and none of (hose inside would 
Vi'iitureout of (he gate" (Lolsbius). ''I'he (hirthaginian sortie w:is 
driven back, the imrsuit being pressed so jiromptlc' that the 
Romans ne.irly succeeded in forcing an entrance on the hi'el- of 
llu* fugitives. E\en as it was. the scaling-ladders were put up in 
full securit)', but the great height of the walls hampered tin- 
escaladers, and the assault was beaten off. I’olybius gives a jiicture 
of (he Roman comm.inder during this ph.ase which reveals how 
he combined personal influence and control with the duty of a\'oid- 
ing rash exposure; “Scipio took part in the battle, but studied his 
safely ;is far a^^ possible, for he had with him three men carrying 
large diields, who, holding these close, covered the surface exposed 
to the- wall, and thus afforded him proteilion.” . . thus iu; 
(ould both .see what was going on. and being seen by all his men 
he inspired the combatants with great spirit.” 

Scipio had achievi'd his first objei I of wearing down the ih;- 
fenders and chi'cking the likelihood of further inlerlereme \\itli 
hi.s pi.Ills from C.arthaginian sorties. 'I'lie wa\' was thn^' jMva d for 
In^' next and decisi\e move. While at Tarrai o, from en(|uirii - 
among fishermen who knew' Cartagena, he h.id learned that ai 
lerlain times the lagoon was fordable. For this projeil he a^- 
.siinbled 500 men with ladders on the shoie of the lagoon, and 
me.mwhile reinforced his contingent in the isthmus with both men 
and laddt'rs, enough to ensure that in the next direit .assault “the 
whole extent of (he walls should be lovered with esc;daders"—an 
early ex.nnple of the modern tactical axiom that a “tixing" att.nk 
should be on the broadest jaossible front in order to oi c up>' the 
enemCs attention. He launched this as.sault simultaneously with 
a handing attack by the fleet, and when it was at its height “the 
wall r gradually receded from the edge of the lagoon, a strong and 
deep (urrent setting in through the channel to the adjoining se.i, 
so that to (hose who were not jirepared for the sight the thing .ip- 
peari'd im redible. Hut Scijiio had his guides .rearly, and bade all 
the men told off for this service enter the water and have no tear ” 
fh* possessed a particular talent for inspiring confidence and s\ni- 
jiathy in his (roojjs when he c.illed upon them. “Now when (hey 
obeyed and r.icecl through the shallow' w'.ater, it strmk the \shole 
army that it was the work of some god . . . and their loiir.ige w.i • 
redoubled’’ (I’olybius). Of fhis episode Livy says: “.Scipio. iredil- 
ing this discovery, due to his own diligence and penetration to 
the gods and to mir.icle . . . ordered them to follow Nepliiiie a- 
their guide”; but if is interesting to see that, wliile exploiting the 
moral c-ffect of this ide.a, he made pract ical U‘'e of le‘'S dic'ine guides. 
The 500 passed without ditliculty through the l.igoon, re.nhed the 
wall, and mounted it without oj)position, beiau i' all (he defendiTs 
“were engaged in bringing succour to (hat c|uar(er in whiih the 
danger appeared.” “The Romans having once taken the wall, at 
first marched along it, sweejiing the enemy off it." They were 
clearly imbued with the principle that a jienetration must be 
jiromptly widened before it is deepened. Next they lonverged on 
the landward gate, already assailed in front, and faking the de¬ 
fenders in rear and bv surprise, overpowered the resi‘'t.ince and 
opened the way for the main body of the attaikers. The walls 
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thus aptured, Scipio at once exploited his success. For while the 
mass of those who had by now scaled the walls set about the cus¬ 
tomary massacre of the townsmen, Scipio took care to keep in 
regular formation those who entered by the gate, and led them 
against the citadel. Here Mago, once he “saw that the city had 
undoubtedly been captured,” surrendered. 

Leaving New Carthage strongly garri.soned, Scipio himself fell 
back on Tarrato. allowing the moral influence of his succc'.ss to 
sink into the minds of the Spanish and thus gain their support be¬ 
fore taking the offensive anew. 

For ancient authorities .ve^ Polybius x. 2-20; Livy xxvi. 42. 
Modern Works; B. H. Liddell Hart, A (irra/rr ihan Napoleon — 
Scipio Ajric.anus { ic;26); Kromayer Veith, Schlachtenatlas (1922) 
for topografihy. 

CARTAGO, the fifth city of Co.sta Rica, Central America. 
12 mi. E. of San Jose on the main line of the Costa Rica railway 
at an altitude of 4,030 ft. above .s(‘a-level. l'lu“ jKtpulation in 
1040 was 8 , 7 .H 0 . Cartago lies on the plateau of San Jose at the 
l>ase of the Ira/ai volcano t r 1.200 ft.) and is llu: first city reached 
by the traveller after leaving llie Caribbe.in coast at PuertoLimdn. 
()2 mi. to the east. The climate is subtropical; the temperature 
averages about 68'^'. The town is in the heart of the coffee region 
of Costa Rica and is one of the oldest cities in Central America. 

It has been visited by various earthquakes and almost destroyed 
a number Limes, the last disturbance in 1920 being accompanied 
by lire. In J723 water in the crater of Irazu was loosed on the 
city by an earlluiuake and in 1841 a severe earthquake destroycil 
many of the oldest buildings. The ancient churches are still in 
existence, however, and si)me of the older gc)vernmenl buildings. 
'I'he town was founded by the Spaniard Va/ajuez de Coronado in 
1522. the i)resent name dating from 1563. It was the capital of 
(.'osta Rica until 1823 when the seat of the government was trans¬ 
ferred to San Jose, 'i'he town lies on the main highway to the 
Caribbean coast, not always passable by automobile.s, but one 
of the oldest highways in Central America, and it is also on the 
main line of Ihc- Co.sta Rica railway which was built to Cartago 
from San Jose in 1S71. Famous hot mineral springs are situated 
in Bella Vista, a suburb of Cartago The chief industry is coffee 
growing in the volcanic soil, the type of land in whidi the most 
famous of the Central American coliees arc cultivated. 

CARTE, RICHARD D’OYLY (1S44-1901), English im- 
presario, was born in .Soho, ]>ondon, on May 3, 1844, the son of 
a (fautisl, who was a i)arlncr in the tirm of Rudall, Carle and Co., 
instrument makers, ^'oung Carte matriculated at University 
lollege, London, in iStu, and then entered his father’s business, 
using his spare time for the composition of operettas. In 1.S70 
he set uj) in business for himself as a concert and lecture agent, 
.and soon had m.iny famous names on his list. His first important 
theatrical venture w.is the production of Cilbert and Sullivan's 
Trial by Jury (March 25, 18751. Le then formed a small syndi¬ 
cate to rent the Opera Comiiiue for the production of other 
(liJberl and Sullivan operas. The enterprise was a huge- success. 
After the production of //. M. S. Pinafi^re { 187S) the .syndii.ite 
was dissolved, and Carte, Gilbert amJ Sullivan comlucteil the 
enteriirise as partiu'rs, C,irte being m.inager of the theatre. Carte 
then built ;i perm.inent home for light opera in the S.ivoy 'Fheatre. 
where for man>' year.> the Gilbi'rt and Sullivan operas enjoyed 
unlimited pof)ul.iril>', making the fortunes of all concerned. l*'or 
the subse(|uent course and ec'entual termination of the partner¬ 
ship see the artides Gii.ukkt, Sik Wili.i.am Scitvvi:\K and SuL- 
i.iv.AN, Sir .Xhiiiuk Skvmour. The lust work which they wrote to¬ 
gether was The (iratu! Duke (i8()0). After that dale c'arte relied 
partly on revivals, and on new combinations of authors and com¬ 
posers. At the same time he organized touring companies which 
performed the' Savoy works all over the country. A less successful 
venture on his part was the building of what was called in the 
first instance the English Opera Ibiuse. with the c»bji-ct of estab¬ 
lishing grand opera on a permanent basis in London. For the 
undertaking, .after tnaking a promising start with SullivanS Ivati- 
hoe ( Jan. 31, iHqt), followed by an English version of Messager’s 
I a iHisoche, proved a failure, and Carte sedd the house to Augvis- 
tus H.irris. who turned it into (he Talace Theatre. Carte did not 


/ lonfc survive his friend Sullivan, dying on April j. rgoi. hut the 
‘ operations of the touring companies which he had founded con¬ 
tinued to be carried on with success by his widow, Mrs, Stanley 
Carr Boulter. 

CARTE, THOMAS (16S6-1754), English historian, was 
born at Dusmoon, near Clifton, He w’as secretary to Atterbun.', 
and spent some time in exile after At terbury’s di.sgrace. His General 
History of Efif^land (4 vols. 1747, 1750, 1752 and 1755) has value 
as a storehouse of facts. He also ijublished A Life of James, duke 
of Ormond, containing letters, etc. (3 vols. 1735-36; new ed., in 6 
vols., Oxford, 1851), and a History of the Revolutions of Portu- 
f^al, with letters of Sir R. Southwell during his embas.sy there 
(London, 1740). His papers became the property of the uni¬ 
versity of Oxford, and were deposited in the Bodleian librarv. 

CARTEL or KARTEL, a form of combination among 
manufacturers, by which the independent firms and establishments 
in a particular trade or process contract to regukate their output 
and, in certain cases, their prices. 

During the last decade before the World War, in Germany and 
in other countries carl els were gaining great importance. They 
w'ere by no means confined to the so-called heavy industries, 
which are most suited for the formation of cartels owing to their 
large scale; industries with .smaller units, especially the textile 
industries, were also increasingly organized in such groups. The 
incnaising formation of cartels in merchanting, jiarlly under the 
influence of the great industrial cartels; may also be mentioned. 

During the World War the Government of the German Reich 
made u.se of cartels for supplying the enormous reciuirements of 
the army. As the output capacity of the individual undertakings 
was known, it was possible to allocate ordcTS amongst them in a 
■sati.sfaclory way. It is true th.il the sudden demand, even ;ipart 
from the .scarcity of raw materi.ils, which soon set in, necessitated 
the grant of higher profits, Init the ))rice increases were often 
much higher where applicalion had to be made to individual firms. 

iMany cartels, e.specially the so-called contracts cartels, were 
formed during the* war for the ex[jloitalion of urgent army re¬ 
quirements, and, later, associations of traders were formed to 
exploit the increasing scarcity of goods; but the great and well 
known cartels were modc'vale in their price-fixing. The fixing by 
the .Stale of m.iximum prices was not .so often necessary in their 
case, and was, in any case, more; easily effected. Nevertheless the 
Government soon found themsehes compelled to intervene in the' 
artel system, because many cartels failed to show proper consicl- 
•ration to consumers. The textile cartels, in particular, were com¬ 
pelled to rt'duce prices to the consumer. 

State Interference.—But Stale interference with the cartels 
went further, as a rule, in the, form of maintaining existing cartels 
or of compulsory amalgani.'ilion. It was recognized that dissolu¬ 
tion of the cartels and return to unregulated competition was eco¬ 
nomically undesirable, and would render impossible the economic 
utilization of raw m.iterial and labour. Following the precedent 
created in the case of the [wtash s\ ruiicate, which in ic)io was 
compulsorily rc-constituled in order to prevc-nt its collapse, the 
(ierman Generuments have created compulsory syndicates, espe¬ 
cially in mining. Under the threat of such action the Rhemish- 
West[ihali.'in coal syndicate was reconstituted just before the con¬ 
tracts e.xpirecl. The State ju.slly feared that if this great organiza¬ 
tion fell U) pieces the maintenance of a regular supply to the 
consumers and a uniiorm control, both of export and of internal 
consumption, would not be possible*. 

The industrialists have, for the most part, not been opposed to 
such comimlsory cartels, because the accompanying rationing of 
Ijrocluction, raw materials and marketing also facilitated future 
monopolistic combination. Herein, however, lies the danger of 
these methods, which the Slate endeavours to counter by granting 
the consumer and also the workers certain rights in these organi¬ 
zations, and by consulting with their representatives. 

The power of the State in relation to industry, which had grown 
cwtraordinarily during the* w:ir. was still further strengthened in 
Germany when the Socialist.s came into power after the collapse 
in iQiS. and demanded the socialization of these industries. In 
practice, however, the existing compulsory syndicates for potash, 
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coal and iron were merely further extended, and far-reaching 
powers for the regulation of prices were given to the Federal coal 
(ouncil and the Federal i)otash council, on which workers and 
consumers were represented. In the iron and steel federation 
(Eisenwirtschaftsbund; State intervention was not carried so far. 
On the other hand, in the electrical industry, where the so-called 
“mixed undertakings” (whose capital was raised jointly by public 
and private bodies) had played a great role in the production and 
delivery of power over large areas before the war, the attempt 
was made to increase the influence of the Reich and of its con¬ 
stituent states. 

TRUSTS IN GERMANY 

Even before the World War cartels were far from the only form 
of combination of several undertakings. After the strong cartels 
in coal-mining had come into being, it was more advantageous for 
the large iron and steel works to possess their own coal-mines. 
The so-called “pure” rolling-mills, which had to buy (heir raw 
material from (he combined steel works, which were also their 
competitors in the sale of the manufactured products, were like¬ 
wise at a disadvantage. Thus the association of raw material pro¬ 
ducing and manufacturing concerns in a single undertaking be¬ 
came increasingly common. Great combined undertakings arose, 
above all in the mining industry and in the cdectrical and other 
metal industries, which extended far into the fmi.shing industries. 
The term “trust” made its appearance; but real trusts—the amal¬ 
gamation of a w'holc industry into a single monopolistic undertak¬ 
ing—these were not. Such trusts only arose in a few specialized 
industries; in the dynamite trade, and also in regard to the amal¬ 
gamation of all German rice-mills in a holding company, and in 
the accumulator industly. 

With the increase in the number of joint-stock comj)anies in 
many industries, the tendency to fusion, and still more to the 
acquisition of participations in other industries, was very active. 
In banking, the linking of provincial banks to the great Berlin 
hanks had been going on for a long time. Participation and the 
formation of subsidiary companies was mo.st extensive in the elec¬ 
tro-technical industry and in large constructional undertakings. A 
substitute for cartels is i)rovi{lt;d in a .smaller category of under¬ 
takings by the IntrrcsscHi^rrncin.schaffm. These consist chiefly in 
a pooling of profits to secure an equalization and di.'^lribution of 
risk; they are mostly formed for long periods, and practically 
exclude competition between those concerned. As a rule there is 
also an interchange of directors and members of control boards 
(Aufsirlitsrdte) , and often participation by the acquisition of 
shares. After the crisis of iqoo the first important Intcressni^c- 
mciuschaft was the agreement concluded in i<)02 for 20 years 
between the two largest German shipiiing companies and the 
International Mercantile Marine Company, which ended at the 
outbreak of the war. 

The Chemical Industry.—Of still greatirr importance were 
the two great Intcrcssnij’cmeinschaficn formed in 1004 in the 
chemical industry. The first, between the Hikhster Farbwerke 
and the firm of Cassella & Co., took the form of an exchange of 
shares, the .second, between the Badische Anilin und Soda Fabrik, 
the Elberfeldcr Farbenfabriken and the Berliner A.G. fiir Anilin- 
Fabrikation, took the form of pooling profits in the proportion of 
43 : 43 : 14. In 1916 the.se groups combined to make common 
cause against the fierce foreign competition expected after the 
war, and two other large factories also came into the combine. 

CARTELS AFTER THE WAR 

In the post-war period, with its economic insecurity and its 
colossal inflation, financial forms of organization became more 
prominent, while the cartels lost for the time being in importance. 
With the shortage of goods and the apparent prosperity due to 
inflation, high jirices could he obtained without cartels. These 
played a larger role in local industry and trade, where it was im¬ 
portant to make prompt adjustments to the daily price increases. 
In large-scale industries, however, certain traders and speculators 
took advantage of the opportunity of buying up whole groups of 
undertakings with cheap credits. There arose the great vertical 
combines ( Konzerne) , such as had already existed in the electrical 


and mining industrie.s, whose scope was now greatly extended. 

By the dissociation of the Lorraine and Luxembourg works 
many of the greatest undertakings had lost their economic basis, 
and had to be completely reconstructed. Thus Hugo Stinnes 
created in the Siemens-Rhine-Elbe-Schuckcrl Union a close Inter- 
esscngcmehischajt of three great mining undertakings with the 
clectro-lechnical Siemens-Schuckert-Konzern. At (he same time 
he built up a great private combine with a number of very distinct 
undertakings. Other mining combines also, such as the Fhonix, 
Klockner, Lothringen, etc., were further extended. In the jwtash, 
cotton and cement industries great vertical combines were also 
created. The penetration of wholesale trade, which had made very 
large profits during the war, into industry is worthy of note; often 
even very large undertakings suddenly came into the hands of a 
large trader or speculator. In many cases undertakings were thus 
grouped together which stood in no organic relation to one an¬ 
other, and which were only kept united by the financial transac¬ 
tions of the founders. In 1926 about 75^^ of the German coal 
output, 75Vc’ of the coke output, and about yoS', of the steel 
output w'as produced in the great vertical combines of the mining 
industry. 

With the stabilization of the mark in 1924 and the great 
scarcity of capital consequent on the destruction of all lii^uid 
capital, many of these artificial combines broke down, with great 
losses for those concerned. On the other hand the .shortage of 
capital and the unfavourable economic outlook demanded a great 
reduction of costs and the most efficient technical and commercial 
organization. Thus many new amalgamations came into being, 
mostly in the more rational form of a complete fusion. 'l'lu‘ seven 
themical firms already mentioned as being associated in an Inter- 
i'sscii^enu’insr/iajt were absorbed by the oldest and largest of 
them, the Badische Anilin und Soda Fabrik, which increased its 
capital for this purpose from 176,000,000 marks to 649,000,000 
marks, and took the name of Interessengemeinschaft Farben-ln- 
dustrie A.G. In 1926 the capital was raised to i.i milliards marks, 
and the great explosives ring of the Cdln-Kottwcil A.G. and Dina- 
mit Nobel A.G. W'cre taken into it, through which the 1 G. dye¬ 
stuffs industry came into yet clo.scr relation with the arlifnial silk 
industry. There are also relations e.xis(ing with other German and 
English artificial silk producers, with the Imperial C'hemical In¬ 
dustries, Ltd., with the two great oil rings (through the th'rman 
Gasolin Gcscllschaft) and with many more German and foreign 
chemical enterpri.ses. This group had already a monopoly position 
in many products, so that here we may speak of a real trust. 

An equally great concentration of capital is found in the union 
of several of the greatest vertical combines of the Rhine-West- 
[ihalian iron and steel industry, namely, the Fhonix A (F, the 
Thys.sen undertakings, (he combine of the Gelsenkirchen and Gt r- 
man-Luxembourg Mining Company, to which the Bochum Cast 
Steel Union also belongs, and of the Rheinische Stahlwi rke. d'hese 
transferred their production plants to the newly fouruled Uereinig- 
ten Stahlwerke A.G. (cai)ital 800 million marks common shares, 
and 125 millions preference shares). They thcm.selve.s remained 
in existence, however, as holding companies. The construction is 
here somewhat different from that of the great chemical Industry. 
Although other large steelworks have been acquiretl (Stinnes 
1’rust), the Vereinigten Slahlwerkc (United Steelworks) have no 
monopolistic position. TheJr share in the various federations 
amounts only to 22-53^1. In Upper Silesia and Central Germany 
also there have come about great fusions of steelworks. 

In other industries, the striving for the greatest pos.siblc cheap¬ 
ening of costs of production makes fusion very prevalent. Many 
great fusions are to be found in the linoleum industry, in jute, 
cement, and mill construction, and in the watch, clock and photo¬ 
graphic industries. 

In sj)ite of these great amalgamations, the number of cartels 
has not become less; the de.sire of employers to rc^strict competi¬ 
tion was further increased by the severe economic crisis. The 
saying that cartels are children of necessity holds good. 

The Cartel Court.—For a long time a cartel act was demanded 
in Germany. In July, 1922 a carted advisory committee was 
formed, including members of the Reichstag, the Reichsrat and the 
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i'fdfriil jM;onomi(: ('onruil. On Xov. to-ES, Hir (idvernincnl is¬ 
sued an “order a^eiinst the misuse of monopoly power.” A cartel 
court was erected which can be .set in motion by the Government 
as well as by the contracting parties. The thief provisions arc 
as follows; 

Section i ; “Contracts and regulations which lay down obliga¬ 
tions in regard to jjroduction and marketing, conditions of bu.si- 
ness, the nature of price fixing or price lists (syndicates, cartels, 
conventions and similar agreements) must be made in w’riting.” 
X'erbal contracts and the like are invalid 

Section 4 is the most important; “Jf a contract or regulation 
of the type desirilied in Seition t . . . endangers the economii 
system as a whole or the well-being of the community, the Federal 
minister of economics can (i ) ajipeal to the cartel court to declare 
the contract or regulation to be invalid ... (-) decna- th.il all 
jiarties to the contract or regulation can at any time cancel the 
contract or withdraw from the regulations, (,<) demand the sub¬ 
mission of cojiies of all agreements. 'I'lie w'elfare of the com¬ 
munity is to be regarded as endangered when ])roduction or 
rn.arketing are restricted in an economically unjustified manner, 
when prices are rtiisc'd or kept high, or when price* increases arc* 
m.ide to (()V(*r the risk of currency d(*preciation, or when <“<'onomic: 
freedom is inec)uitably restric lt*cl ]>y embargoes on ])urchasc or 
sale* or by discriminating [iriccs or conditions.” 

'These* provisions ;ire oidy ycermissive, sitice* powc*r is mc'rely 
gi\-en to the Fc'deral minister cjf economies imdc*r C(*rtain circuni- 
.stances to apply fora declaration rendering the contract mill and 
void. S(*clion 8 goes much further. It runs; 

‘ ('onlracts or regulations of the type describc-el in Section i 
can be cancelled without notice w'herc* an ini{»ortan( rc‘a.''C)n exists.” 
An important reason is alwa\s to be held to exist if the* c*conomic 
frec'dom of the caiuc*lling party is ine(|uitably restricted in regard 
to jiroduction. marketing or the determination of prices. 

S(*(tion 0 runs; “Guarant('(*.s may not bt* dema!)cl(*d. nor emfiar- 
goes or similar prejudicial measures be* imposed, in virtue* of con¬ 
tracts and regulations of the* type described in Section i, W'ithout 
the consc'nt of the chairman of the cartel court. Those* concerned 
can apjceal within a week of the decision to the cartel court.” 

Hitherto Sections 8 and 0. w'hich are directed against the so- 
c.'illed exclusive (oniracis (obligations to trade exclusivc-lv with 
members of the cartel, boycotts, embargoes on delivery and the 
like) have been maitdy enloreecl. Hut in the summer of 1025 the 
Government resolved, in connection W'ith its endeavours to bring 
about a fall in prices, to procc*<'d more energetically against 
the cartels, and a number of them have been dissolved, while 
others have bec'n compelled to alter their trading conditions. (.S’ee 
'I'KCSTS ; CoMltlNKS, ) 

Him loc.KM’iiv. S. Tsrhierscliky , Zur Kriortn dcr Industrifkartrllt' 
(ii)-’i); Diis I’rnbirm dcr SttuUli( Iwn KartflUiuidcht (Mannheim, 
ic;.’^); II. V. Heckerath. Kniflr, Zirlr, und (ifsialtuni^eti in drr 
dnitsrhcfi Industrirwirtschait ( jnd ed.. Jena, i<i*’4); K. Lielmann, 
KnrtfUi, Konzrrni- und (‘/th e(l., Stuttgart, io.!7') ; aEo in 

French, Swedish, Dutch. Knssi.in arnl Ja|iariese lran^ ; Ee}mi<h- 
Fiseher, llatiMiiann-lloliancler unci Tm hiersi hk\-I.say, K omnu titari- 
zur Knrlflh't'rnrdnun^. Sre al^o KarlellrumEthau (100c, ft ) , Siintm- i 
iunf: drr Entsi ht idun^cn und Gulatlilni drs Kartrlli;rni i/t Iirruu^- | 
C’cgchcM von drr Karlrllstrllr drs Krichsvrrbandrs drr i/ritl'>rlirn hi- j 
dustrir: also tlie Hrrirlitr (Re|)orlA lliat are issiud 1 ,\ the same i 
institution. C.U ■ R Ei.j I 

CARTER, ELIZABETH ( 171 7-1 Soc)), Fmglish poet and , 

translator, daughter of the Re\'. Xichol.i.s t’arlc'r. w.l.^ born at , 
Deal. Kc'iit. on Dec, ib, 1717. Dr. Carter ediuated his children, 
boys and giils, alike; but Fli/.abelh’s slowness tired hi' patience, 
ancl it was onl\' by great perseverance and h.ird work that site 
ac ciuirt*d her learning. She* learned Gri'C'k ancl Latin, ancl Dr. John¬ 
son s.iid concerning a celebr.itc*d scholar that he “understood 
(,lre(*k beltc'r than any one whom he had ever known except Eli/a- 
Heth Carter,” She learnc*d also Hebrew. French. German. Italian. 
Spanish, Portuguese, and .\rabic. besides studying astronomy, 
ancient geogra])hy, and ancient and modern history; and yet John¬ 
son (cimmended her housewifery no less than her lt‘arning In 

1734 some of her verses, signed “Eli/a,” appeared in the Gontlr- 
fnan’s ,\fa^azitu‘, to w’hieh she contributed for many years. In 

1735 Cave published her Poems upon Particular Occasions; in 


G.SO ^he trari'^latecl Algarotti's NvU'tonianismo per le Dame, 
as Sir Isaac S'cioton’s Philosophy explaifted for the tise of the 
Ladies, in six Dialogues on Lii^ht and Colour. Her translation of 
Epictetus (1758J was undertaken in 174c) to please her friends, 
Thomas Seeker (afterwards archbishop of Canterbury) ancl his 
niece, Catherine Talbot, to whom the translation was sent, sheet 
by sheet, ns it was done. In 1762 Miss Carter printed a second 
( ollc*c ticin of Poems on Several Occasions. She died in Clarges 
street, I’ic caclilly, on Feb. 19. 1806. 

Hcm* Mrnu)ir\ avctc pufilishcd in 7807: her corre:-i>onclence with Miss 
'I'albot and Mrs. \'c-'C> in 1800; and lu'r letters to Mrs. Montagu in 
iHi7- .See al.'«) a Woman of Wit and Wisdom (ic)o6), a biography by 
.Mice C. C. G;uis.sc-n. 

CARTER, HOWARD (Egyptologist, was born 
in Swaffham, Norfolk, Eng., and educated privately. He received 
training in archaeologii al surveying under Professor b linders 
Petrie and catbers. joined the staff of th'.- Egyptian Ex])loration 
Fund in 1H90 and engaged in excavations on their behalf until 
iS()Cj. Later he became inspector-gc'ticral under the Antiquities 
Deparlmcmt of the Egyptian Government and found the tomb 
of King Mc‘n(uhelep. Suhsec|uently. when W'orking in collabora- 
lioii with the earl of Carnarvon (d. 1923), Carter di.scc)vered 
many tombs, among them that of Tul.inkhamun, during the years 
1907-23. He has given an account of his cli.sco\’eries in 77 /e Tomb 
of Tut-ankh-Amen, The Tomb of Thotlimes JV and in contribu¬ 
tions to various archaeological journals. 

CARTERET, SIR GEORGE (r. 1(110-1680), ICnglish poli¬ 
tician, born between 1(109 ‘'ind ]6i7, on llic island of Jersey, was 
the son of Helior de Carteret of St. Ouen. In 1(131) he was made 
comptroller of (lie Engli.sh navy, ancl during the Civil War was 
active on the king's side. Succeeding his uncle, Sir Philip Car¬ 
teret, as bailiff of Jersey in 1643, he was ap]u)inlecT lieutenanl- 
govc-nior of the island in the same year. Alter subduing the 
Parli.irnentary party in the island, he was commissioru'd (1644) a 
vice-admiral of Jersey, and as such carried on an active priva¬ 
teering canijiaign in the Royalist cause. Vndc'r his rule jersey 
was a refuge for Royalists, among them Prince (Charles (1646 ancl 
i()4C)-5o), who created Carlerc't a knight and liarcim-t. Parliament 
brandc-d him as a pirate and excluded him from any future am- 
nc*s(v. In 1651 Carterc't, after a se\en weeks’ siege, surrendered 
Jersey to a Parli.tmenlary force, and, joining the Royalist exiles 
in I-tame, for a time held a tommand in the French navy. 

He* returnc'cl to England at the Restoration, became a privy 
councilKir, sal in parliament for Portsmouth, ami served as vice- 
diamlH-rlain of the royal Jiou.H-hold. From i()6l to 1667 he was 
iica.Mirer of the navy, but was eeiisured by iiarliamc*!!! for his lax 
metliod ol kc'c'iiing accounts. In 16(17 he became a deputy trc'as- 
Lirer lor Jrc*land. and was later ajipointed a commissioner of the 
Xdmiialiy and a member of the committee of trade and ]ilanla- 
tions. Carlerc't was one of the eight to whom Charles IT. granted 
(he country of liie Carolinas by the charters of 16(13 and 1665, 
while in io6.| James, duke of \'ork, granted his American terri- 
toi)' Ix'tweeii the Hudson and Delaware rivers to Carteret and to 
John. Lord HerkeU*y; this tract was called New Jersey in Car¬ 
teret’s licmour. In 1(174 Herkeley di;'posed of his share of 

the gr.ant, which linally fc-ll under the- control of William J’enn 
• md hi.s asset iates. With them Cartc-rel agreed (i()76) upon a 
(licision of the colony into Fast and Wt'>( Jersey. lie died in 
Jan lOSo. ami (wo c'cairs later his heirs di'posc'd of his New Jersc'y 
lloiding^ to Penn and oilu‘r (Jiiakeis. 

8ir George Carteret married Elizabeth Gc'orgc Carteret, daugli- 
ter of his uncle. Sir I’hilip Carteret. George, son of hi.s eldest 
son Philip, was created Baron Carteret of Hawnes in 16S1. 

CARTERET, a borough of Middlesex county. New Jersey, 
U.S.A., 5 ni. S. of Elizabeth; served by the* Central railroad of 
New Jersey. Pop. (1920) n.047 ( jbC' foreign-burn white, the 
majority from Austria and Hungary ); 11)40 federal census. 11,976. 

It has important industric.s. notabl}- the relining of metals and 
the manufacture of iron, steel, fertilizer and chemicals. Carteret 
was founded (under the name of Roosevelt, later changed in 
honour of Philip Carteret, the first governor of the colony) in 
u)o6 and incorporated in 1907. 
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CARTERS'v ILLE, a cily of (k-orgia, U.S.A., 45 mi. north- 
of Atlanta, on the Etowah river and federal highway 41; 
the county seat ol Bartow county. It is served by the Loui.sville 
and Nashville, the Nashville, Chattanooga and St. Louis and the 
Seaboard Air line railways. ITic population was 5,250 in 1930 
(34/V’ Negroes) and was 6,141 in 1940 I)y the federal census. It is 
in a productive agricultural and mining region, and ships cotton, 
lim(‘ and limestone rock, iron ore, manganese, barites, slate, pot- 
a.sh and manufactured ochre. The cily was founded in 1760 and 
incorporated in 1859. 

CARTESIANISM signifies the philosophy of Rene Descartes 
and his followers, more espi'i iaily Antoine Arnauld, Arnold 
Ceulincx and Nicolas Malelirancbe. The most characteristic 
views of this whole school of thought are (1 ) its Dualism, that 
is, the view that minds (or soulsl and material bodies are ab¬ 
solutely distinct substances incapable, of any interaction, and 
(2) its Occasionalism, that is, the view that all ajiparent inter¬ 
action between mind and matter is really due to the direct inter¬ 
vention of Ood, who produces a change in th(‘ one kind of sub¬ 
stance on the occasion of the occurrence of a change in the other 
kind of substance. 

.S'cc Di,sCAUir.s ; Cakti'.sians, and the literature given there. 

CARTESIANS, the name by which the fullovvi'is of (he 
hrench phiiosojiher, Descartes, and his school are now generally 
known. The word vas taken from llu‘ last syllable of the founder's 
name, and although Spinoza and Leibnitz are sometimes included 
among Cartesians, llicir modifications ultimately exelucle Ihcan. 
'i'lu* accorniilishmeiUs of Descartes’ followers cannot he* properly 
understood or estimated apart from a survey of the dctieieiicies in 
his philosoph}' that remained to be nutde good. Tlucse may be 
reduced lo li\e. ( 1 ) Descartes eoiicludes that physical bodies and 
particular selves or minds form two separate classcas of substanc c;s. 
Thc-ir existential indept'iulcncc and complete (lualitative dissimi- | 
larity is guaranteed by the lact that we can have a clear and di.s- 
tinet ide;i of each ot them without having to think of the olhc-r. 
But man is, in some sense, ‘ a unity" of the two, an embodied mind, 
in him. Ilie.se two indepcMiclent suhstanees co-exist. So one task 
Descartes Ic-aves for comijiction is that of exiilaining how, if the.-^c“ 
substances are disparate; in existc-iue and nature, their unitv is to 
he concei\'C‘cl. Arnauld questioned the validity of this conclusion, 
hul (leuiincx, admitting it, supplies an answer to the i)roblem. 
(:) Minds and bodies being disparate, it followed, Descartes 
thought, that there was no causal interaction between them. Stales 
of mind could not cau.se bodily c haiigc's, nor could the latter cause 
the former. Desc artes restricts him.self to this negative cone lusion, 
offering no account of the causation of mental or jihysical events. 
I'he theory of Occasionalism, in the “restricted’’ form invented by 
Oeulincx, and in the “complete" form of Malehr.inche, suppk*- 
ineiits this defect by an extension of Cartesian principles. (3) If 
body and mind are separate- substances, what is their relation to 
God'' I'or God also is a substance, and one that is infinite and 
complete. Bui a .substance is that which dc-pc-nd.s on nothing el.se 
for its existence, .so it should follow- that mind and body are inde¬ 
pendent of God. But Descartes had previously argued that their 
nature and existence dc-pended on God. The <ontradiction is not 
removed by his subsequent distinction betw-c-cn God as geniiine 
substance, and liocly and mind as “secondary” ones. This verbal 
emendation is without logical efficacy and simply amounts to a 
Tiiece of theological etiquette. Jl is the Occasionali.sm of (*eulinrx 
and Malebranchc which remov’es this difficulty, though only at the- 
cost of introducing a new one. (4) Descartes’ statements about 
the nature- of ideas were deficient in detail. Malebranchc considers 
himself to sujipicmcnt them by his theory of ideas and his “vision 
in God.'’ This emendation is the subject of a controversy with Ar¬ 
nauld, which, though violent, had fruitful ron.sequcnccs for all 
subsequent philosophy. (5) Descartes dc-vcloped no strictly ethi- i 
cal theory, though his Passions of the Soul would have constituted j 
its psychological basis, if he had done so. He writes to Chanut j 
(1646). prior (o his unfortunate visit to the Queen of Sweden, that : 
ethics was a province on whicth he dared not enter, for profes.sors , 
had fallen into a passion even on account of his harmle.ss principles ! 
of physics; they would give him no rest if he wrote on ethics. This 


}>re(]iction seems to have been fully borne out in the unhajipy and 
persecuted life of his follower, Geulincx, who completed the 
Garte.sian system with an important treatise on Ethics. 

Minor Cartesians. — I he new Rationalistic philoso[»hy speedily 
became a subject of admiration for the best scholars of the time, 
and a ground of persecution tor its ecclcsiastiial detractors. De.s- 
cartes himself stood aloof from the nirli'c of enthusiasm and vitu¬ 
peration so far as was humanly possible. Regius (Henry ie Roy) 
had introduced Cartesian iihysiology into his lectures in medicine 
at the University of Utrecht, but the worth of his zeal is dubious. 
His text-book on physics {Piindamoita p/iyshar) contained so 
many unproved a.ssertions and reduced the- Carlc-sian dualism of 
body ancl mind to a materialism, that Dc-scartes had publicly to 
disclaim re.sponsiliililv for it. More impoilanl is Syh.dn Regis, 
whose Sys/c/u dc philosophic ( ihcjo) shows the first dc linite move 
towards an Occasionalism. God is the only sub^lanci-. tliereforc- 
(hc only genuine cause. I’h>'sical ancl nuiital c-vcnls have only 
“secondary” causc-s, bodies and minds are merely instruments 
which manife.sl (iod’s cau.sality. 'I'he self is no! indt-peiidenlly 
active though it does indein-nclently cic termine the character which 
(he communicated ac tivity shall manifest ; thus il is a ‘ cliret tor" 
but not a “producer" of changes. Body and luiiicl, however, ait- 
still coiiceivc-cl as separate, evenls in one occ urriiig collaterally willi 
iho.se in the other. Louis de la Uorge- maintains sul)sl>intiall>- the- 
same view, but with this significant differc-iice. The .self is a genu¬ 
ine cause of ail changes voluntarily and consciou,'-!\’ inili.iled, God 
causing only those- clianges tlial are involuntary and unconsciously- 
brought abo'it. Ge'-raud de C'ordemoy rc-affirms (Dis'^ertations 
philosuphiijiics snr Ic disccnicniciit dc I'd me cl dn corps ) the con- 
l(‘iition of Regis, that God alone is gc-iuiinely causaliw. Bodie.s, 
not being ])C)ssessed of volition, cannot cause changes eitlic-r in 
other bodies or in minds. Movc-menl is not inijiarted from one; 
body to anolhe-r, but from God to eac h. 'I'lic- self c an cause its own 
volitions, though again, their occurrc-ncc; is only the- occasion on 
whicli God causc-s an external change lo occur, corresjionding to 
the pur|)osc- willed. So the efficient cause of a nioveinc-nt in our 
bod\', wb('th(.'r willed by us or not, is ncA’er our own self, but God 
W’e iic-iilic-r jiroduc e nor “direct " plresical changes or events For 
(his reason, John Glauberg inferre-d the uniform correspondence 
bc-twc-c-n (he tw-o ordc-rs ttf events to be a standing inir.u ic-. But the- 
se lf call “direi t" (detc-niiinc- the characfc-r of) (he ijhvsic.il activity 
n-siilting in its own body on the; occasion of particul.'ir yolilions, 
though the body cannot likewise dc-termine the character of mc-ntal 
events occurring in (he seif it emhodles. In (his way. Ulauherg 
conibiiies (he- view-s of tie la Forge- and Rc'-gis, luit devialc-s from 
(hose of Cordc-moy. 'riic-sc- arc- brought to their logical toiuplc-lion 
hv Gc-ulincx. 

GEULINCX 

So far then, only hc-sitanl movc;s towards Occ asionali.^m arc- 
traceable. But with Arnold Geulinc x of Antwerp (1 ), (he 

doctrine i.s for the first time dc-fuii(ely elaborated. T( is no longer 
merely proposed as an hypothc-.sis, but an at(em])t is made to 
formulate it strictly and denionstrate it with c c-rtaiiity. His Mc-ta- 
physics falls into three divi.sions, viz., Autology, or Knowledge of 
.Self; .Somatology or Rational Fh}-sics; and Thc-ology. (hough it is 
generally agrc-c'd lliat his finest work lic-s in moral jiliilosophv, viz , 
(he “J’j'ujOt fTtavTov, sivc Kthica” Like Descartes, Geuliiu.x sets 
himself methodically to doubt every in-lic-f w-Iiich can be- doubtfd, 
with the object of di.scovc-ring one- w-ho.se truth being self-c'vident 
constitutes a piece of certain knowledge. 'I'liis In- too finds in the 
Coi’jto, ert^o sum: liis ow-n existence is (he- one- thing with which he- 
can be directly and induliitably acquainted. Descartes' ((instruc¬ 
tive use of the Cog/'/o was to infer from it (he ejiistemologic al 
[irinciple that any other jiroposition w-hich is e(|ualty clear and 
(listirut is likewise true ancl certain, though he did not alw-ays 
re.sjject the principle in ]»ra< (iee. Geulincx’s coristrtu live use of (he 
is to infe-r from il (he jirinciple that all ac(i\ i(y of the self 
is conscious activity, no unconscious ac ti\-ily c an he an m tivity of 
the self, and to this he does ahvays strictly adhere- But interroga¬ 
tion of the self so di.sclo.sed to insin-c fion elicits sr-veii clear and dis¬ 
tinct beliefs, which are (rue, viz., (i.) that we conceive an e.xternal 
world, (ii.) of which we form a part, (iii.) that our self is related 
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^^ocly, (iv.) that we did not produce the world, ,(v.j nor any 
of the movements in it, (vi.) that we did not produce our own 
body, (viij nor any ol the changes in it. They are ordinary beliefs 
of common sense, except (v.) and (vii.), which follow by the prin¬ 
ciple inferred from lh(.- Cof’ito. But self-examination further dis¬ 
closes the presence to mind of very various sorts of thoughts, other 
than these beliefs, also the occurrence of different kinds of mental 
events. Jl(‘nce, two fields of erujuiry open out, viz., what is the 
character of our thoughts, volitions and mental activities generally, 
and of that which thinks and wills on such occasions? Now the for¬ 
mer are of indefinite variety, hut the latter is single and simple 
(i.e., without parts and unchanging). J'urther examination of the 
infinite variety of thoughts, volitions and other mental activities 
.shows that though they are all “ours,” they are .so in two ijuite dis¬ 
tinct senses. Some mental ac tivities arc “ours,” since it is our own 
self that wills them, or cau.ses their occurrence; hence, they arc 
dependent on our .self for their existi'ucf. Other mental activities 
are “ours,” in another .sense, viz., that they occur “in” us, but arc 
not caused by us. This distinction among our mental activities, 
according ;is they are, or are not, cau.scd by us, is vital for 
Oeulincx. VVe are the cause of all our mental slates of which we 
know, not merely t/uit they occurred, hut also /low they occurred. 
“If you do not know the means by which a thing is iiroclucecl, it is 
not you who producc'd it”; i.o., if you are not acquainted with the 
entire course of events which led up to the occ urrence of the .state 
in cjuc'slion. it is a slate causally independent of yourself. This 
fundamental jirinciiile of (leiilincx is taken along with the Coi^ilo, 
as being .self-evicIcMilly true, and therefore a jiiect* of cc-rtain knowl¬ 
edge. N'ow the mock' of production of all activity th.'d is no.t caused 
by our self is to be conceivi'd by analogy with that which is so 
caused. J'rom which it follows that our independent states or 
activities are caused in us liy some other individual who knows and 
wills them, and this can uidy be God. But although the causation 
of itidependeiit states can be assigned to God the diversity of their 
characteristics cannot be so explained, for God, like the sell, is 
simple, and tlius not the ground of diversity. So, since everything 
which exists is either Goci or a sc'lf, or a l)ody. and neither God nor 
a self can tie the ground of diversity, it must he due to bodies. 
Hence the diversity of the' extended world is tlie ground of the 
diversity in my expc'riences. So God's ac tivity accounts for the fact 
of the occurnner., and Matter for the character, of our indc- 
{lenderit slates or of external events. Pure thought and volition are 
the two properties of the self, extension and mobility tho.se of 
matter or bodies. 

But among the many liodies in the world, one 1 recognize as 
being “mine.” It is “mine” in the sense, not that my .self can 
liirectly cause changes in it, but that it is through this body, and it 
alonc' that I come to have my “indc'in'ndenl” experience's. What 
thc-n is the relation of “my body’’ to me; what is meant liy sfieak- 
ing of “my” body? Stric ily, Geulincx replies, it i^ nu'aningless to 
speak of my miiul or self Ix'ing “united” with my body. Had 1 no 
body, 1 should still have the idea of movc-ment, though 1 shniild 
not expc'rieiue those sensations that are aroused in me on the oeca- 
.sion of movement in (he outc-r physic.d world. A self is rc'lated to 
its body in bc-ing acti\e or ii.issixe in respect of the changes that 
occur in it. 'rids rc lationshij) bc'tween sc'lf and body, which consti- 
ftitc's the two a human indi\idi].d, is not iidtiated by any xolilion 
of that self. And when that rc'lafion ce.ases to relate its terms, i e., 
at death, the' self ceases, not from c'xisting, nor from exercising its 
essential activity of thinking and willing, but only from experienc¬ 
ing .sensations and mc'moric'S, for these depend on bodily changes. 
Hence, to be a man is not to he a self united to a body, hut to be a 
.self W'hich is active and passive*, relatively to some one and the 
.same material body. 

OcCAsionalism. —Gc'ulincx reaffirms that materiality and men¬ 
tality are completely disparate qualitie.s. A physical change can¬ 
not cause a ment.'d change, nor vice vc a, Nc’ither can matter, 
being only extended, cause changes among its parts (Ic.. motionV 
But changes, both physical and mental, do appear to occur; what 
then causes them? Changes in our sense organs and nervous sys¬ 
tem consequent upon physical stimulation, are. it is true, fol¬ 
lowed by mental changes, but the bodily changes are only the 


occasions on which a subsequent mental change occurs; they do 
not cause it. Physical events and mental events form two closed 
systems that are not causally related. The occurrence of an event 
in one order is simply the occasion on which God cau.ses the occur¬ 
rence of another event, cither in that order or in the other. So all 
“external” and “internal” physical events are caused by divine 
volitional activity. And all occurrences of “independent” ex{)eri- 
enccs, since they depend on the body, are similarly caused. But 
what causes the occurrence of the self’s “dependent” experiences? 
Here two views are possible; the one (Complete Occasionalism), 
that the.se experiences too (le., volition.^ anci pure thought activ¬ 
ity) are caused by divine activity; the other (Restricted Occasion¬ 
alism), that they, though no other kinds of mental events, arc the 
spontaneous and essential activity of the self, and therefore 
caused by it. The former was held by Malebranchc, the latter by 
Geulincx. Thus, when I perceive a bodily change and will to per¬ 
form a certain action in consequence, an action of that kind then 
ensuing in the physical world, according to Malcbranche all these 
events, physical and mental, are succe.ssivc effects of divine voli¬ 
tion; for Geulincx, though the occurrence of the iierceptual act 
and (he physical aetioti arc effects of divine v'olition, the volitional 
act is caused by myself and not by God. the jierception God caused 
being the occasion on which my self caused its own volition to 
occur, and this in turn being the occasion on which God caused the 
ext('rnal change to occur. My own causal etiicacy then is limited 
to volitional acts. But I may will to do something, or to know 
something. Hence two sorts of problems arise at this juncture, 
those of epistemology and of ethics. My empirical knowledge, 
being dependent on iny perception of events in my own or in other 
bodies, is due to divine causation. But knowledge of a priori truths 
(c.g., malhematiial propositions) is a knowledge of ideas in the 
divine mind. In so far as we can acquire a sy.stematic knowledge 
of such a priori ideas, we attain to a knowledge of the world inde¬ 
pendently of sense experience, and so to a knowledge of the world 
and its parts as a system of bodies uncharacterized by sensible 
qualities (Rational Mechanics). 

Ethics. —My own effective causation is limited to my volition. 
But it is pos.sihle for me to will, not merely changes whose occur¬ 
rence is not caused by me. but changes which do not occur at all. 
Of all possible volitions, .some only are effectual, and of these 
again, some only are permissibk;. And our knowledge of which 
effectual volitions arc permissible depends on discovering the 
naturt' of divine thought and will. Hence virtuous conduct is the 
result of making our volitions conform to (he divine reason, which 
is the exjiression of perfect rationality. Virtui' is thi'refore de¬ 
fined as “(he unique love of right reason” (cf. Spinoza’s “Intcl- 
ledual Love of God”). There are three kinrl.s of love, viz., the 
(leterniination to benefit (t) oneself, or (.’) another, and ( G the 
love of rt'ason. Love of self is the root of all moral evil, and the 
attainment of virtue involvi'.s both of the self's proper activities; 
n'.'ison. to asd'i'iain wh.'it is the will of God, and volition, so as to 
will aci'ordingly. Our volition so (onfornicd will be (he good will; 
we shall will to do what we see to be right simply because we see 
it to lu' right. So (he source' of all virtiiou.s conduct is the good 
will, which is simply the dc'terminalion to will only those actions 
which eemform to rc'ason. Tt is c'vinced in four c lasses of action, 
each of which manifests a sjiecific or cardin.d xirtuc', viz., dili¬ 
gence. obedience, juslici' and humility Diligence consists in with¬ 
drawing our love from the external things of sen.se and, by means 
of self-c'xamination, in becoming attentive to reason, which is 
conceivc'cl as an inward disclc^sure of which actions are right and 
which are wrong. These discovered, it remains to act in conform¬ 
ity with them, and such action expresses the virtue of obedience. 
Our actions arc just in proportion to the exactness with which our 
volitions conform to the requirements of reason, which sets the 
standard or mean. Failure to realize this virtue in our conduct 
shows (hat we have errc'd, by excess or defect, through yielding to 
non-rational motives or impulses. But the sum and complete 
realisation of all virtues is humility; if this be attained nothing is 
lacking. Humility in conduct is the manifestation through it of a 
true recognition and conception of self, and is the outcome of 
adequate self-examination. To know ourselves as we really are 
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renders self-assertion impossible, for we see the futility of worldly 
desires which, issuing only from self-love, now cease from tor¬ 
menting us. We realize our dependence on God. We recognize 
that the performance of our duty is required of us uncondition¬ 
ally, and not because it will conduce to happiness or protect us 
from harm or suit our convenience in any other way or confer 
any benefit upon us. 

The good, which is the end of all action, is defined as that 
which we rationally love, and evil, as that which we rationally dis¬ 
like. The useful is only instrumental; the pleasant can only be the 
aim of self-love, but love of the good is an imjierative of reason. 
Emotions and desires are really neither good nor bad. When we 
call them so, we mean simply that they are jileasant or painful, 
rhey have no ethical significance except in Relation to the love of 
reason, when, as hindrances to its expression, they are bad. Self- 
knowledge. then, brings resignation. Ele who is good and wi.se in 
his life renounces the world, its pleasures, honours and richt'S, and 
submits to the rational or divine order of life. So the connection 
between the nature of self and its jtlace in the world, the relation 
between the autology and the ethits, becomes clear. Where wc can 
do nothing we ought to will nothing. Now wc cannot produce 
changes in our own body any more than in the world at large. 
Mence we should f/c.vbf' nothing for our body; our relation to the 
bofly is one of knowledge, not one of action So renunciation of 
"(he world and I he llesh” follows: despretio sni is the consequence 
of inspcciio Mii. 

ARNAULD 

The first philo.sophical contribution of worth from Antoine 
Arnauld (i 612-04) his Objections to the Meditations which 
Descartes had circulated for criticism ]irior to publishing. Discus¬ 
sion centres in the main around the distinction between the human 
body and the human mind. E)escartes had maintained that we can 
infer with certainty from our diri'ct acquaintance with the self that 
its essential nature was unlike that of iihysical bodi(‘s. Ilis critic 
admits this may be so but denies Descartes to have proved it. All 
that his argument establishes is that some trustworthy knowledge 
of the self is [lossible indcqiendently of any knowledge of the body. 
This does not warrant his asserting that the quality of being con¬ 
scious exb.'iusis the nature of the self, therefore he* has no right to 
eonclude that the self i.s not corporeal as well as eonsrious. Ar¬ 
nauld ex[»res.scs himself satisfic'd with Descartes’ reply, though 
later he seems to return to a view in all essentials similar to that 
of his Objections. 

but his prim ipal work in philosnjihy is undoubtedly the treali.^C' 
Dcs vraies ct jansses idres a most detailed and incisive 

refutation of the doctrine of Represc'ntative Ideas contained in 
Malebranche’s l)e la RcclienPe de la Verite. Malt*branche follows 
Descartes in dividing all existenis into two qualitatively exclusive 
orders, the mental and the [ibysical, and concludes that neither 
the senses nor im.igination can yield us knowledge of external 
bodies, since the senses can only acquaint us with states of our own 
mind that occur collatc-rally with certain physiological changes in 
the brain. So when wc say that we are aware of certain physical 
objects before us, what our mind is directly related to, Malc‘- 
branche argues, is not i)hysical objects at all, but certain ideas of 
them. Physical objects cannot under any conditions cause our 
minds to know them for four reasons, (i.) becau.se they arc inferior 
in nature to mind, and fii.) different from our minds in quality. 
I'urther. fiii ) causal action between finite cxistents is in any case 
impossible (cf. Occasionalism), and (iv.) the “local” difference, or 
spatial distance of physical objects from minds, renders direct 
knowlt'dge of the former impossible, for “to know” is “to be hiti- 
viatcly connected with” what is known, and “intimate” connection 
is impossible at a distance. So whilst Descartes required four ulti¬ 
mate terms with which to account for our knowledge of the 
material world fviz, God, selv'cs, external objects and ideas) 
Malebranche, eliminating external objects, requires only three. 
Ideas are the only objects we can directly know fthough wc can 
be acquainted with our “feelings” and purely subjective states 
without “ideas”); “God is the source, the reality and the place of 
ideas.” So W’hcnr\er we have knowledge we are “seeing things in 
God,” 


It is (his theory of Ideas that Arnauld attacks with consummate 
logical skill and acumen in his Treatise on True and False Ideas, 
He first points out there is no sense in asking why the mind 
has perceptions, any more than why material bodies have shape, 
for it is just the nature 0/ mind to be perceptive. Explanation of 
facts cannot rea.sonabJy be required ad infinitum. Malebranche, 
further, has u.sed the term “idea " in \’arving senses throughout his 
arguments, to denote indifferently (i. ) perception, (ii.) non-repre- 
sentalive entities, (iii.) particular cxistents, numerically distinct 
from perceptions and thoughts, yet indispensable for our aware¬ 
ness of material things. So Arnauld first undertakes an analysis of 
the notion of “idea,” and the result is an imi)ort;m( distinction for 
epistemology. The Malcbranche-Arnauld controversy then ct'ntres 
around the question whether there are “ideas ' in the sen.se of sep¬ 
arate mental entities which exist and represent to our minds what 
is non-mental, or physical in ch:iracter. The word “idea” is am¬ 
biguous. As popularly used it denotes a [jeiae[>(iial or cognitive act 
of some self; as u.sed by Malebranche. it denotes a representative 
entity, numerically distinct from cognitive acts and from jdiysical 
things. In brief, Arnauld dec ides that the former sense is permis¬ 
sible, but that the latter is a fiction invented simpl\' on account of 
the fallacious assunijition that mind, being mental, cannot be 
related byway of knowledge, to what is non-menl,d. 

lie next examines tlie grounds Malebranche adduces for demon¬ 
strating the indispensability of repre.senlali\e idi'.is. (i ) 'I'o the 
argument that we cannot see an object indexes it is jeresent, Arnauld 
airswers that there is a sense in which (his is true, and one in which 
it is false. 'I'he “objective presence” and (he “jihysical ])ii sence’' 
of an object must be distinguished. To say we ])crrci\e, inqelies 
that tliere is something perceived: there must be something ])res- 
ent to mind if (he mind is to perceive it. But (his “olnVclive jires- 
cnce” is cjuite distinct from “local jiresence,” for when J am said 
to be “thinking of” a i)erson. that person is (hereby oiejee lively 
present (o my mind, even (hough he is “locally’’ or spatially absent 
from iny vicinity. Whalever I think of or i)c'rcei\c’ is objectively 
present by (he vctv fact of my thinking (j/ it. but wliat is ohjec- 
livcly pre.sent is often physicatly or locally absent, Malebranclie's 
error consists in having su[ipo,sed (hat a thing could not be cjbjec- 
ti\’eh’ prc'.sc'Ul to my mind, without Iherc'by being also lo( ally p/i’s- 
cnl to it. And one of Ihcr functions of the rcpre.scntative idea was 
ineciselv to make? good, by its presence, this absence of ihc' ph>'si- 
cal I)(.)cly But imagination and memory furnish countless inslanct's 
to .show Ihc' independence of objective presence and local j)resence, 
s\rnauld does not deny “repre.scntation" in c'\'er>’ ;c'nse, He 
denies representativene.ss to ideas in the sense in whic h, c.i,'. a 
phc)tc3graph “represents” (be person whose likene.ss it is, for such 
representation, if affirmed of iclc.-ns, involves the existence of a 
.separate intermediary between the mind and the physical object 
represented. But he admits explicitly that there is another sense in 
which all jicTccrptual activity is rc'prescntative (or bellc-r, “presen- 
tativc'”), viz., the sense in which external objects bc-come pre¬ 
sented. whc'n locally near, or “represented” when locally ;d)sen1, to 
a mind, by means of that mind’s cognitive aefivity. 

(2) Arnauld next deals with the argument that material boclie'- 
cannot cause our mind to know them, c'vcm when locally present, 
since, being material, Ihc-y cannot cause (mental) cvc-nls in a non- 
material self. This jiresupposes that our mind c an only know \vhat 
is cajjablc' of acting on it. Bui to be olqectively jirecenl to a mind 
is not to be active on it. The relation of prc'sentation mu.'^l i)e 
distinguished from that of causation, which clone, tin* argumemt 
falls. 

(4 ) The next argumemt is that representative ideas are recjuired 
because, external objects being material, are “too coarse ’ in na¬ 
ture to admit of being directly [)erccived. Eor (his, thc-e would 
have to be “intimately connected” with (he mind, but (he mind, 
being spiritual, could not be connected with rinylhing “coarse” like 
material particles Hence the supposcal necessity of inenl.d inter- 
mc^diarics or idc*as which could be “intimately conriec tc d” with our 
minds. Arnauld makes short work of this argument, Evem suppos¬ 
ing such “imperfcTtion” in bodies, (hat would only be a ground for 
denying that a body could bo a poreij-jicnt, not for denying that it 
could be pcrcc ivecl. 
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^ne fheory of ideas offends npainst the principle of logical 
economy that we should not employ more terms than necessary 
for an adeejuate explanation of our j)rol)lem. Arnauid reiterates, 
again and again, that the idea, as an intermediate entity between 
the self and the ohjeds it knows, i.s com[)lelely otiose. There is 
no good reason for denying that we are directly confronted with 
])hysical objects themselves, just as comToon senst- beliives. Far 
from explaining, by means of representati\e ideas, how we come 
to know (•xt(>rnal objects. Malebranche in fact explains just how 
we ((iiinot (ome to know them. How can we e\er know that there 
do exi.st in(ic()endent objeels at all, su( h a.s our “rejmcsentalivt' 
knowledge ” is as.serted to rt*prc;u til d’o (all it ‘ represenlalive j 
knowledge” begs (lie r/uestion, for how are we ever to know that 
an\' external objects existThe mind is (ondernned to a perma¬ 
nent disability from ever knoveing material bodies at all. The onus 
of (h'lnonstrating how W(“ (mine to know of (he c.xistence of an 
external world surely lies wiili him who denies that we know it 
by direct iieraeption. And certainly self-in.^pet tion do(‘s not dis- 
(lose lh(“ pre.-iCiKc of any represent at i\-(‘ or instrumental ideas. 
Malebraruhe doubtless foias.iw this weighty objedion. for he re¬ 
turns (he ordy answ'er possible, namt'ly, tliat in point of fact, we 
do vo/ know [sarti( niar material objetls at all. In bclii'ving that 
we do, ue fall into illusion and error. What we re.ally know is 
not this or that pariiiiilar body, Imt the geomiMrieal and 
formal jiroperties of all body. Matter dot's not really have, but 
only appears as having, sensible charat teristics iTire thought 
alone, and not seiise-iiertepiion, tan give us gt'nuine knowledge 
of bodies, as (listinti from their a[>j)('araMces, Hv a deft stroke 
of ()(cam's r.'izor, then, Arii.'uild efiates Iht'sc representative inler- 
mt'diaries, and llierewith the need for ‘ intelligible ideas in the 
mind of (iod,” He retains only selves capable of jierct'ptii.il 
a(ti\ity. and external objects. Acts ot perct'plion are dually re¬ 
lated, viz,, to the si'll, whose stales or modiliealions they are. and 
to physical bodit's, as being diri'ctly prest'nled to th.it self. Kefore 
his (ontroversy with Male! hsuh he, Arn.iuld endorsed his com- 
]ile(e ()((asionalism, as exiil,lining the occuirence of mental and 
physital events, but in if)'s() ( Ri'th'ctions I e/ pliilo'^o- 
phiqui's), he dei ided against it, maintaining not onlv that (he 
self is tapable of i hanges o! state independently of dix’ine intcr- 
X'ention, but. as arr.iiiist eren 1 )es( .artes, lie sees no re.ason \vh\' 
the si'If should not i.iuse ih.mges in the pliysic ;d world, Kflieient 
(aiisation between mental and physii.il rvi-nts is thus reinstated. 

Now as iiKiN’ be ani ii ijiated, Anumld’s \ iew is les.s explicit and 
satisfactory wheie what is in r|nestion is our knowledge of uni- 
X'ers.ils and not of ]),art ii iilar bodies. Here he follows the (oncep- 
tualists, maintaining (h.it uni\i'rsals ha\'e signiluance and rc.ilily 
onlv in and for our minds; nnieersditti tfiuhtm hi vientr. but he 
.sutlii ienl!>’ answi'rs Malebraiuhe that the ronceplua) ai livity by 
whiih we represent (he notion of inftiiily, is not itself infinite. 
AVheriwer Malcbi.iiu he departs from Cartesian doctrine, .Arnauid 
is at variaiici' with him, and, iinuceding in an empirical way more 
akiti to Reid and the .'^intii.sh < oniinon-sense sihool, than to the 
deductive teiideniv of t’.irl I'sianism, he tetains most of I )i'S( arti's’ 

(otu lusions, even in respect of the origin of our ideas, until his 
later period His spec ific problems were those of 17th (('niury 
I'reni h philoso|)liy; his ( oin lusion.s, and the s|)irir in wliidi he 
worked to them, are more suggesli\'e oi iSth cenlurv thought in 
iMigland Except for his conceptualism, Arnauid may well be 
ri'gariU'd as liaving established some of the basic thcM-s of presi'nt- 
day Realism 

linn loe.KAi’uv (leiilincv, Arnuldi Crulhux Oprrit philowphit.}, 
('ll. . 1 . P. N. l.and (Haig. jSiu); K. (ioplert. (irulhuw’ rthi.u'lu\ 
fEtf'lan, iSSO; J. P. N. band, . 1 . (iruliiur utid srinr 
Philtnophii' (Haag. 1S1J5') ; K. Terraillon, La Morulr dc (w 4 ulini x 
(t<)i.’)g Arnauid, Oruvrcs complvtfs dr Mrwirr Ariteinr Ariiiiidd, 

4,1 vols., moiitl\ thi'ologiral (baus.annc, 17S0); Oruvrr% philnsophiqurs 
d'Armuld, cd. C. Jourdain (TS4O, fd. Jules Simon (1S4S); Arnauid 
and Niioir, I.a l.op.iqur dr /’!>rl-Ro\id, cd. .\. Kouilli'c (iS77b Kng. 
frans. T. S, Paynes (iS;i); K. Pouillier, Ilishdrr dr In VhiJnsnphir 
Carthirmu’, ard ed. (i.SfiK) ; K. Fisrhi'r, nr'irnrlr<; nnd his Srhonl 
(1887) . X Kemp Smitti, Studies in the Cartrsiiin Philr'^opln’ (loo’f. 

(S. V. K.) 

CARTHAGE, one of the mo.st famous cities of antiijuity, , 
cm the north coast of Africa; it was founded about 814-S13 b.c. ; 


I by the Phoenicians, destroyed for the first time by the Romans 
in 146 n.c., rebuilt by the Romans in 122 b.c., and finally de¬ 
stroyed by (he Arabs in a.d. 6(j8. It was situated in (he heart 
of (he Sinus Uticen.sis (mod. Gulf of Tunis), which is protected 
on the west by the promontory of Apollo (mod. Ras Ali el 
Mekki), and on the east by the promontory of Mercury or (?ape 
bon (mod. Ras Addar). Its position naturally forms a sort of 
bastion on the inner curve of the bay between the Lake of Tuni.s 
on the south and the marshy plain of Idica (Sukhara) on the 
north. Cape Gamart, the Arab village of Sidi-bu-Sai'd and the 
small harbour of Goletta (La Goulettc. flalk cl Wad) form a 
triangle which represents the area of Carthage at its greatest, in¬ 
cluding its extramural suburbs. Of this area the highest point is 
Sidi-bu-SaiVJ, wiiich stands on a lofty cliff about 490 ft. high 
On Cape Gamart ( Kamart) was the chief cemetery. The citadel, 
byrsa, was on the hill on which to-day stand the convent of Les 
Peres blancs and the cathedral of St. l.ouis, with a very inter¬ 
esting artbaeologiial museum, containing the results of the exc;i- 
vatiuns condiuted by Pere Delatire, while the objects found in 
the excavations conducted by the Government are at the bardo 
(.see Ti'M.s). 'I'he harbours lav about Ihree-tlfths of a mile south 
of b\Tsa. The tongue of land, from the site of the harbours as 
far a.s Ciolefta, to the mouth of the Catad.is whidi eonneets the 
Lake of Tunis with the sea. wais known as taoiia (ribbon, band) 
or Ursula (diminutive of Litii^ita, longue). 'I'he isthmus con¬ 
necting the iK'ninsLila of Cartilage w'ilh the mainland wais roughly 
estimati'd by Polybius as 2=; stadi's (almut 15.000 ft.); the jicn- 
insula itself, according to Strabo, had a circumference of .^bo 
stades (41 ni.). The distance between Gamart and GoIi^tLa is 
about () m. 

J'rom b>Tsa, which is onl>’ 795 ft. abo\’e tlie sea, (here is a 
line \'i('W’; Iht'uce it is possible to si'c how' Carthage was able at 
oiue to dominate (he se.a and the gently undulating jilains which 
slretih westwaird as far a.s Tunis and the lino of the rix’er bagra- 
das (mod Mejerda ). On (he horizon, on the oilier side of (lie 
Gulf of I'unis, rise tlx? chief heights of tlie mountain-chain which 
was the scene of so many fierce struggles lietween Carthage and 
lG»me, hi t ween Rome and the \'aridals—(he bu-Konia'm ( “'I'wo 
Horned Mountain"), crowni'd by (he ruins of llie temple ol 
Saturn balcaiaiiensis; Jebei Ressas, behind which lie the ruins 
of Xeferis; Zaglnvan, the liighest jioint in /.eugilana; ITarnmam- 
bif, Rades (Ghades. Gades, the aruient Maxula) on tlv' (oa^l 
and 10 m. to the south-west the “while” 'funis (Xoextis' 'i'f'i'ijs 
ol Diodorus) and the fertile hills of Ariana 

Harbours —The aiuient harbours were disliiignished as (he 
military .and the (ommeriia). 'fhe ri'mains of the latter are to be 
seen in a jiartially ruined artifuial lagoon which originally had 
an area of nearly (lO acres; there were, however, in addition a 
l.irge ipiay for unloading freight along the shore, and hugi' basins 
or outer harbours proteded by jetties, the remains of which are 
still x'isiblc at the w.ater level, 'fhe inilit;ir_\' harbour, known as 
('othon, (oniiminii,i(rd witli the coinnu iaial b\’ means of a canal 
now partially ruined; it w.d cin ular in shape, surrounded by 
large doiks 1(1; fl. wide, and capable of hoJdir.g 2.'o xa'sst'fs. 
though iis area wa^ only some 22 .ure;-,. In ihe centre was an 
i;det from which the admiral lould in.spect the wliole tUai. 'fhe 
.siti' i.s traxersed liy the railwax' to tin' north of the x'illage of 
Douai eHi Chott. From this point iiortiiward the whole city was 

I. iid out in rectatigul.ir bloeks. cat. h al>out 130X500 feet and 
mimi'ious streets h,i\’e been located. A'ec Haverlield, Ancient 
I'eirn J'lutinim: (Oxford, 1913, 113-115), 

Byrsa. —'I'he hill of St. Louis, the ancient cittidel of Byrsa. 
has a circuit of 4,525 ft. It appears to have been surrounded, at 
least at ceitaiii points, !)>’ several lines of fortifications which 
have been found to a height of over 20 metres; a well preserved 
battery for catapults and munition store was also found, but de¬ 
stroyed. See R. Fuchs in Jalirh. d. Instituts xxxii. (1917); Arch. 
Auz. 3 si](]. It was, however, dismantled by P. Scipio .Africanus 
the vounger, in 146 n.c., and was onlv reforlilied hv Theodosius 

II. in AD. 424; subsequently its walls were again renewed by 
belisarius in 553. On the [ilateau of byrsa ha\c been found the 
most ancient of the Punic tombs, huge cisterns in the eastern 
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part, and near (he chapel of St. Louis the foundations of the 
famous temple of Eshmun and (he palace of (he Roman pro- 
consul. To the west are the ruins of (he amphitheatre. Rather 
more than half a mile north-west of Byrsa are the huuc cisterns 
of La Malpa, which, at the time of the Arab geographer, Idrisi, 
still com[)rised twenty-four parallel covered reservoirs of which 
fifteen only remain (312 <410 feet over all). A more recent theory 
identifies the site of Byrsa with that of La Goletta ami the two 
ports, the C]uadrilateral commercial harbour and the circular 
naval harbour, with the Goletta channel and its basin and with 
the lagoon of Tunis itself { Piri/a in Moitumenti dci Limci, xxx. 

I 1025] 5 sqq ). The quarter of Derrnethe, near the sea, whose 
name recalls the Latin Thennis or TInrmuSy is remarkable for 
the imposing remains of (he baths {tlicrnuu:) of Antoninus. Not 
far off is a B}'/amtine church with a baptisiery, etc. A precinct 
of Tanit with a large cemetery of infants, small animals and birds, 
has been also discovered. Farther north are (hi* huge reservoirs 
of Borj-Jedid whiiii are sufficiently well pre.served to be ii.sed for 
the supiily of La Goletta. 

Behind the small fort of Burj-Jt'did is (he plateau of the Udeurn 
where (he theatre and odeum, with fine marble statues of the 
Roman jicriod and some jirivate hou.ses have been laid bare; 
beyond is the great Christian basilica of Damus-el-Karita (per¬ 
haps a corruiition of Damns Caritaiis)\ in the direction of Sidi- 
bu'Safd i.s the pla/t'u fiova, the huge stairway of which, like so 
many other Carthaginian buildings, has of late years been de- 
stroyi-d by the Arabs for use as building material; on the coast 
near St. Monica is the necropolis of Rabs where fine anthroiioid 
sarcophagi of the Tunic jieriod have beiai found; while to the 
north of Damus-el-Karita is the liasilica of S. Terpetua. Several 
extensive remet ericas have been found at various points. ]n the 
(juarter of Megara (Magaria, mod. La Marsa) it would seem 
that there never were more than isolated buildings, villas in the* 
midst of gardens. At Jebel Khaui (('ajie Karnart) there is a 
Jewish cemetery. 

We must mention finally the gigantic remains in the western 
jilain of the Roman aqueduct which carried water from Jeliel 
Zaghwan {Mans Zt'Ufiitatiiis) and Juggar (ZucchiUa) to the ci>- 
terris of La Malga. From the' nymplunnm of Zaghwan (<» Car¬ 
thage this aciLieduct is 61 Roman miles (about 5(1 English miles) 
long; in the plain of Mamiiia its arc lus are nearly qq f< high 

The main authoiity for llie topography and the history of tho 
cxcac’ations is Audollent’s CnrlJidgc ramainc (Paris, iqoi ). A 
topographical and archaeological map of the site was published 
in Tc^o;; but (here is no general up-to-date reesumfe For a brief 
bibliography and plan sec Pace and Lantier in Mouumrnij Jri 
Linn i x.\x. (1926), T 29 S(](i. ( X. t 

HISTORY 

The hi.story of Carthage falls into five jieriods; (1) from the 
foundation to the beginning of the wars with the Sicilian Greek> 
in 550 H.c.; (2) from 550 10 2(15 n.c., the first year of the Punic 
Wars; (3) the Punic Wars to (he fall of Carthage in 140 n.c.; (4 ) 
the jieriod of Roman and \’andal rule-, down to the capture of 
Carthage by Belisarius (a.d. 553); (.3) the period of Byzantine 
rule, down to the cle.st ruction of the city by the Aiabs in a.d. OoS 

(I ) Foundation to 550 B.C. —f rom an extremedy remote jic- 
riod Phoenici.'in sailors had visited the African coast and had had 
commercial relations with the Libyan tribes who inhabited the 
district which fenrns (he modern lAinis. In the iCfth century n.c. 
the Sidonians e.^tabiishc•d a trading station called Cambe or Cac- 
cabe. Near Bordj-Jedid, unmistakaide traces of this early settle¬ 
ment have been found. Carthage was founded about 850 n.c. by 
Tyrian emigrants led by Elissa or Elissar, the daughter of the 
Tyrian king Mutton I., fleeing from the tyranny of her brother 
Pygmalion. Elissa subsequently received the name of Dido, i.c., 
‘‘the fugitive.” The new arrivals bought from the mixed Libyo- 
Phoenician peoples of the neighbourhood a piece of land on which 
to build a “new city,” Karthadshat, whence the Cireek and Roman 1 
forms of the name. Dido, having obtained “as much land as could | 
be contained by the skin of an ox.” proceeded to cut the skin of | 
a slain ox into strips narrow enough to extend round the whole j 


of the hill which afterwards from this epi.sodc gaineii the name of 
Byrsa (Gr. bursa “hide,” “skin,” play on worcls with the Phoeni¬ 
cian hosra, borsa, “citadel,” “fortress"). 

In the 6th century, Carthage is a considerable' capital W’ith a 
domain clividial into the three districts of Zeugitana, Byzacium, 
and the Emporia which stretch (0 the centre of the Great Syrtis. 
The limit between the settlements of Carthage and those of the 
Greeks of Cyrenc W’cre eventually fixed and marked by a monu¬ 
ment known as the “Altar of Philemae.” I’he destruction of Tyre 
by Nebuchadrezzar (i/.'c.) in the first half of the bih centurv, 
enabled Carthage to lake its ])lace as mistre.-^s of (he Mialiterra- 
nean. The Phoenician colonies foundc'cl by Lyre ;i:ul .‘^idon in 
Sicily and Spain, threatened by the Grei'ks, sought help from 
Carthage. The Circek colonization of Sicily was checked, while 
Carthage established herself on all the Sicilian coast and (lie 
neighbouring islands a.s far as the B.ilearie Fdaiuis and the coast 
of Spain. 

(j) Wars with the Greeks.— In 550 n.c. the t'arihaginians 
led by Malchus, the suffete t-''cc p. 04O; Constitutio)i). eoiuiuen il 
almost all Sicily. Jn 530 n.c. they defeated the Phoceans and the 
Massaliotes on the Cur.sican coast. But Malc;hu.^. having failed in 
Sardinia, was bani.slicd by (he Carthaginian senate. He laid siege 
to Carthage itself, and entered the city as a victor. He was put to 
death by the party which had supported him. Mago, son of 
Hanno, of the powerful Barca house succeeded Malchus, He 
coiKiuered Sardinia and the Balearic Islands, where he founded 
I’ort Mahon (Bortus Mayonis). I'he first agreement betwei'n 
Carthage and Rome w'as made in 50(1 n.c., in the* coiisiiLship of 
lunius Brutus and Marcus Horatius. It assigned I(,il>’ to tlu‘ 
Romans and the y\frican waters to C'arthage. Sicily remained a 
neutral zone. 

Mago was suecet'ded by liis elder .son Hasclrubal G, 5001 who 
died in S.irdini,! about 4S5 yu'. His brolhc'r ll.imilcar, ha\ing 
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collected a fleet of 200 galleys for the conciuest of Sicily, was de¬ 
feated by the combined forces of Gclon of Syr.ic use and Theron 
of Agrigenturn under the walls of Himera in 4S0 n.c. the; year in 
which the Persians’ licet was defeated at Salamis. It is claimed 
that 150,000 Carthaginian.s were takem prisoners. 

About 460 K.C., Htinno, son of Harnilcar, jiassing beyond the 
I'illars of Hercules (Straits of Gibraltar), founded settlements 
along the West African coast, in the modern Senegal and Guinea, 
and even in Madeira and the Canary Islands 

In Sicily, the war la.sted for a century. In .)o6 n.c. Hannibal 
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.iiilco (lestroyi-d AKript-ntum and threat<*ncd Cola, but 

.iihapinians were* forced back on their stronghold in the south¬ 
west by Difjiiysius the Elder, Dionysius the Younger, Timoicon 
and Apathodes successively, whose cause was aided by a terrible 
plague and civil troubles in Carthage itself, rrofiting by these 
trouldes, Timoleon defeated the Carthaginians at Crimissus in 
3.^0 H.(’. The sul)sec|uent peace was not of long duration; Aga- 
thocles besieged Carthage, which was then hanejicapped by the 
cons[)ira( y of liomilcar. liomilcar was cruc ified, and Agathocles 
having been obliged to return to Sicily, his general Eumarcus was 
compelled to carry his army out of Africa, where it had main- 
tainefl itself for threx* years (Aug. 310 to Oct. 307 n.c,). After 
the death of Agathocles, the Carthaginians re-established their 
supremacy in Sicily, and Mago even offered assistance to Rome 
against the invasion of ryrrhti^ n.r ). Pyrrhus crossed to 

Sic ily in 277 icC'., and was preparing to sail to Africa when he WMS 
comin llcd to return to Italy. Delivered from these dangers, Car¬ 
thage claimed the monopoly of Medilerranc^an waters, and seized 
ever>’ foreign ship found Ix'lween Sardinia and the Pillars of Her¬ 
cules. 

(3) The Punic Wars. — (Srr also Rcjmf. ; Ancinit History). 
The first Puiiii W'ar (1 it c i (Eat. Ptu-tii, Phoc'nicaans 1 
was fought by Carthage for the delence of lier Sicilian possessions 
and her siipremat)’ in the 'Pyrrhemian .Sea. The Rcanans. victori¬ 
ous at the,' naval battles of M)la(! ami Ecnomis (2(10 and 236 
i;.(.'.), sent i\I. Alilius Rc'gulus with an army to Alrica. Hut the 
Carthaginians, with the helj) of the S[iar(an Xanihippus, captured 
l<(‘gulus. I'lie fighting was then transferred to Sicily, where Has- 
drubal was dcdeatc-d at Panormus (.’50.U.C); subscciuently the 
Romans failed bi'fore Eib baeum atul were- dcdc'atcd at l)repanutn, 
but their victory at the Aegales Islands ended the; war (2.H B.C.). 
Carthage' now desired to disband licT force's, but the mercenaries 
claimed their arre.irs of pay, and, on being refused, revolted under 
Spendius and Mat ho, pillaged the suburbs of Carthage and laid 
siege to the cil\' il'clf. 'Hie genius of Hamilcar Barca raised the 
siege; llie mert.cn.iric's were cut clown in (he deldc of the Axe. 
'I'his war is known a.s I lie brJliim incxpiobilc. 

('.arlh.igi- then iimierfook. the con<iue.^( of Spain. 'I'his oper¬ 
ation last eel nine years up to the day of llamilcar’s clcailh, in 228 
ICC. His .son-ill-law, flasdrubal Pule her, built (’arthagena in 227 
lie. and com hided with Rome a treaty by which (he Isbro was 
adopted as the boundary of the- Carthaginian sphere-. On liis dc'.ith 
(he soldiers chose as leader Hannibal, son of HamiKar. At (his 
period, ('arlhage, with a population of pcrh.ijis 1,000.000. was in 
the enjoyment of extr.iordinary jirospcrily. 'Phe maniif.u (ure of 
wo\ en goods was a, nourishing irulustrv. In Sic il>', .Itah' and 
(ireece the Carthaginians sold black slaves, ivory, met.ils, prei ions 
Sicilies and all the products of C'entral Airica. In .Spain, tlic'S" 
c‘.\[)loi(cd (he niocicrii mine's of Huelva, Osc.i and ('arthagena 
'Phc' disliict round ('aithage, with its amazing fertilitc', was (he* 
granary of (lie c il>', as it was l.iter (h.il of Rome. 

■In the midst of (his jirosperitc’ the Sc-c ond War with Rome 
broke- out. 'J'lu- campaigns of Hannibal ((/.v.) in Sp.iin, Italy and 
Africa have won (he admiration of milil.iry c'.xpc-rts of all ages. 
In 210 n.C. he captured Saguntum, which was in alli.ince with 
Rome. Passing through Spain and (iaul, Hannibal re.solvecl to 
carry the' w.ir into the* heart of Italy (218-217 n.c.). 'Plu- battles 
of the 'I'icinus, Trebbia and 'Prasinu-ne Lake are but stage's in 
(he wnnderful (irogress whic h culminaU'cl in the battle of Cannae 
Aug. a, 210 n.c,). The road to Rome was now open to Iiiin, 
but he did not profit by his adv.int.agc', wliile the Carthaginian 
.Semite willihc'ld all further .support. His brother Ha.sdrubal wiih 
Iiis reliev ing army was defeated at the Metaurus in 207 n c.; (he 
Rcmians reccn-ered their hold in Spain, and .seeing that Hannibal 
was un.tble to move in Italy, carried (he war back to Africa. 
Hearing that Scipio (q.v.) had taken Utica (203 n.c.) and de¬ 
feated Hasdrubal and Syphax, king of Numidia, Hannibal re¬ 
turned from Italy, but with a hastily levied army was defeated 
at Zama (Oct. tc), 202 ii.c ). d'he subseejuent peace was di.sastrous 
to Carthage, w'hich lo.st its fleet and all .save its African posses¬ 
sions. 

After the Second War. Carthage soon revived. The population 


(he I is said to have numiiered 700,000, and (he city never ceased to 
inspire alarm at. Rome. The Numidian, Prince Massinissa, rival 
of Syphax and a Roman prot^f’e, took advantage of a clause in 
the treaty of 202 b.c., which forbade Carthage to make war with¬ 
out the consent of the Roman senate, to extend his possessions 
at the expense of Carthage. In response to a protest from Car¬ 
thage an embassy including Porcius Cato the Elder (q.v.) was 
sent to jnquire into the matter, and Cato was so impressed with 
the city that on returning to Rome he never made a speech with¬ 
out concluding with the warning Dclenda cst Carthago (“Car¬ 
thage must be destroyed”). 

At this time, the popular faction, which was turbulent and 
exasperated by the bad faith of the Romans, expelled the Numid- 
ian party and declared war in 140 b.c. on Massinissa who was 
victorious at Oroscope. Rome then intervened. The third Punic 
War lasted three years, and after a heroic resistance the city fell 
in 146 B.c. The last champions of liberty entrenched themselves 
under Hasdrubal in the temple of Eshmun, the site of which is 
now oci u])ied by the ehajicl of St. Louis. The Roman troops 
were, let loose to plunder and burn. The site was dedicated to the 
infernal gods, and all human habitation throughout the ruined 
area was forbidden. 

Constitution and Religion. —The narrative may here be in¬ 
terrupted by an aceoiint of the political and religious develop¬ 
ment of Phoenician Carthage. Carthage was an aristocratic 
republic based on wealth rather than on birth. So Aristotle, writ¬ 
ing aiiout 330 B.C., emiihasizes the importance of great wealth in 
C'arthaginian jiulitics. The government was in fact a plutocracy, 
'file aristoiratic party was represented by the (wo suffetes and 
(he sen.ile; (he democratic by (he po])ular assembly. The suf¬ 
fetes (Sofetim I, two in number, presided in the senate and con¬ 
trolled (he civil administration. 'I'he office was annual, but there 
was no limit to re-election. Hannibal was elected for 22 years, 
'I'lie senate, composed of 300 memliers, exercised ultimate control 
over all public allairs, decided on peace and war, and nominated 
the Commission of Ten. which was entrusted with the duty of 
aiding and controlling (he suffetes. The commission was .subsc- 
qucntlv replaced by a council of one hundred (Cr. gcroitsin). 
'I'his tribunal, which gradually became tyrannical, met frequently 
at night in (he Tem[)le of Eshmun, on Byrsa, in secret se.ssions. 

'J'he popular assembly was comiiosed of those, who possessed a 
certain profierty-quahTication (translated into Cr. as iitnouchoi). 
The* election of the suffetes had to be ratified by this assembly. 
'J'lu- two bodies were almost alwac's in ojiiiosition. 'I'he army was 
reiruiti-d exiernally by senators who wxre .sent to the great cm- 
poria <tr trade-centres, even to thi' most remote, to contract with 
loc.il princes for men and officers. Jkiyments were frecjucntly 
in arrears; hence Hu; terrible revolts such as that of the helium 
iuc.xpiiihilc. Jt was not till (he 3rcl century b.c. that Carthage, in 
imitatictn of the kings of Syria and Egypt, began to make use 
of elcphant.s in war. Jn addition to (he mercenaries, the army 
(ont.iined a legion composed of young men belonging to the best 
tamiiic's in the state; this force was an important nursery of 
officers. 

'Phe religion of Carthage wais that of the Phoenicians. Over 
an .-irmy ot minor deities {alonim and hnaVnn) towered the trinity 
of B.ial-Ammon, or Moloch; 'Panit, (he virgin goddess of the 
heavc-ns and the moon, the Phoenician Astarte; and Eshmun, 
idcntilied with Askic'pios, protector of the acropolis, 'Phere w-ere 
also .sfiiu i.d cults of lolaiis or 'Pamniuz-Adonis, of Patechus or 
Pygmaeus, a repulsive monster like the Plgyfitian Ptah, wdiose 
im.iges were placed on the prows of ships to frighten the enemy, 
and the Tyrian Melkhart (Hercules). The statue of (his goci 
was rarriecl to Rome after the .siege of 146 B.C. 

From the close of the 4th century b.c. the intimate relations 
between the Carthaginians and the Sicilian Greeks began to in¬ 
troduce Hellenic ek‘ment.s into this religion. In the forum of 
Carthage was a temple to Apollo containing a colossal statue, 
which was transported to Rome. The Carthaginians sent offerings 
to Delphi, and Tanit appro.ximated to some extent to Demeter; 
hence on the coins we find the head of Tanit or the Punic Astarte 
crowned with cars of corn, in imitation of the coins of the Greek 
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Sicilian colonies. The symbol of Tanit is the crescent in 

her temple at Carthage was preserved a famous veil which was 
venerated as the city's palladium. On the votive stelae which 
have been unearthed, we find invocations to Tanit and liaal-Am- 
mon (associate gods). Baal-Ammon or Moloch is represented as 
an old man with ram’s horns on his forehead; the ram is fre¬ 
quently found with his statues. He appears al.so with a scythe 
in his hand. At Carthage children were sacrificed to him, and in 
his temple there was a colossal bronze statue in the arms of which 
were placed the victims. 'I'he children slipped one by one from 
the arms into a furnace amid the plaudits of fanatical worshippers. 

(4) Roman Period. —In 122 b.c, the Roman senate, on the 
proposal of Rubrius, decided to plant a colony on the site of 
Carthage. C. Gracchus and Fulvius Idaccus were entrusted with 
the foundation of the new city, Colonia Iiinonia, placed under 
the protection of Juno Caclestis. But its prosperity was obstruct¬ 
ed both by unpropitious omens and by the very recollection of 
the ancient feud, and about 30 years later Marius, proscribed by 
Sulla, found the ruins practically deserted {see Marius, Gatus). i 
Tn the neighbourhood were the scattered remnants of the old ^ 
Punic population. They sent ambas.sadors to Mithridates, the king : 
of PontLis, assuring him of their support against Rome. Ulti- j 
malely M. Minucius Rufus jiassed a law abrogating that of 122 
B.c. and suppressing llie Colonia Jitnonia. 

Julius Caesar, pursuing the last supporters of Pompey, encamped 
on the ruins of the city. Returning to Rome, he despatched 
thither the poor citizens who were demanding land from him. 
Later Augustus sent new coloni.sts. and, henceforward, the ma¬ 
chinery of administration was regularly centred there. The pro- 
consuls of the African province had hitherto lived at Utica. In 
14 to 13 B.c., C. Sentius Saturninus transferred his headquarters 
to Carth.'ige, which was henceforth known as Colonia Julia Car¬ 
thago. 

Pomiionius Mela and Strabo already describe Carthage as 
among the greatest and most wealthy cities of the empire. Hero- 
dian puts it second to Rome. Virgil, in the Aeneid, celebrated the 
misfortunes of Dido^ W'hom the colonists ultimately idontihed 
with Tanit-A^larlc; a public Dido-cult grew uj). The religious 
character of these legends reaw'akcned the old distrust, and even 
up to the invasions of the Vandals, Rome forbade the recon¬ 
struction of the city walls. The revolt of Clodius Macer, legale 
of Numidia, in a.d. 68, was warmly supported by Carthage. At 
the moment of the accession of Viteliius, l*iso, governor of the 
province of Africa, was in his turn proclaimed cmi)eror at Car¬ 
thage. Under Hadrian and Antoninus, there was built the famous 
Zaghw^an afjueduct, which poured more than seven million gallons 
of water a day into the reservoirs of the Mapalia (La Malga). 
Under Antoninus Pius, a lire devastated the (juartcr of the forum. 

In the early hi.story of Christianity Carthage played an au.si)i- 
cious part {sec Carthage, Sy.vods ok). The labours of Delattrc* 
have idled the St. Louis Museum at Carthage with memorials of 
the early Church. From the end of the 2nd century there was a 
bishop of Carthage; the first w'as Agrippinus, the second Gptatus. 
At the head of the apologists, w'hom the persecutions inspired, 
stands Tcrtullian. In a.d. 202 or 203, in the amphitheatre, where 
Cardinal Lavigerie erected a cross in commemoration, occurretl 
the martyrdom of Perpetua and Felicitas. Tertullian was suc¬ 
ceeded (a.d. 248) by a no less famous bishop, Cyprian. About 
this time the i>roconsul Gordian had himself proclaimed (a.d. 
23q) emperor at Thysdrus (El Jem). Shortly afterwards Sabin- 
ianus, aspiring to the same dignity, was besieged by the iirocurator 
of Mauretania; the inhabitants gave him up and thus obtained a 
disgraceful pardon. Peace being restored, the persecution of the 
Christians was renewed by an edict of Decius (a.d. 250). Cyprian 
escaped, and subsequently caused the heresy of Novatian to lie 
condemned in the council of a.d. 251. In a.d. 257, in a new perse¬ 
cution under Valerian, Cyprian was beheaded by the proconsul 
Galerius Maximus. 

About a.d. 264 or 265 a certain Celsus proclaimed himself 
emperor at Carthage, but was quickly slain. Probus. like Hadrian 
and Severus, visited the city, and Maximian had new baths con¬ 
structed. Under Constantius Chlorus, Maxentiu.s proclaimed him¬ 


self emperor in Africa, but the garrison of Carthage, which was 
hostile to Ihe pretender, compelled L. Doinilius Alexander to as¬ 
sume the purple. Dt)mitius was however captured by Maxentius 
and strangled. About a.d 311 there arose the Donatist heresy, 
supported by 270 African bishops. At the synod of Carthage in 
A.D. 411 this here.sy was condemned owing to the elociuence of 
Augustine. Two years later the Carthaginian sectaries even ven¬ 
tured upon a political rebellion under the leadership of Hera- 
clianus, who proclaimed himself emperor and actually dared to 
make a descent on Italy itself, lea\ing his t^on-in-law Sabinus in 
command at Carthage. Being defeated he lied to Carthage where 
he was pul to death (a.d. 413). Donalism was followed bv 
Pelagianisni also of Carthaginian origin, and these religion^ 
troubles were not settled when in May a.d. q.o the Xandals, on 
the appeal of Count Boniface, governor of .Africa, cros.sed the 
Straits of Gibraltar and invaded Mauretania Gaiseric apiiearco 
in a.d. 439 before the walls of Carthage, which had been hastily 
rebuilt by the order of Theodosius Gaiseric cnterei] almost ^\it]) 
out a blow and gave o\'er the city to plunder betore departing 
for his attack on Italy. From this time ('arthagi* became, in the 
hands of the V’andals, a mere pirate .stronghold, Once, in A.n 
470, the Heet of the Eastern empire under the orders of Basiliscu.- 
aiijieared in the Hay of Carthage, but Gaiseric succeeded in set' 
ting fire to the attacking ships and from Byrsa watched their en¬ 
tire annihilation. 

(5) Byzantine Rule.—Under Gaiseric’s successors C.irlhage 
was still the scene of many displays of savage brut.ility, though 
Thrasamund built new bath.s and a basilica. Gelimer, the last 
Vandal king, was defeated at Decirnum by the Byzantine' arniN' 
under Beli.sariiis, w'ho entert'd Carthage unopposed (A.n. 5^3). 
The restored city now received the name of Colonia lustiniana 
Carthago; Beli.sarius rebuilt the walls and entrusted the govc'rn- 
ment to Solomon. 

At len.gth the Arabs, having concjuered Cyrenaica and Tripoli- 
(ana (a.d. 0.^7), and founded Kairawan (a.d, (>70), arrived before 
Carthage. In A.n. 007 Hasan ibn en-Noman, (he Gas^aiiid gover¬ 
nor of Egypt, <a[)tured the city almost without re.sistance But 
the patrician lonnnes retook the city and put it in a Male of de¬ 
fence. Ila.vin returned, defeated the Byzantines again, and de 
creed Ihe entire* destruction of the city. In a.d. t)98 Carthage 
finally di.'-appc'ars from history. Once again onl>' does llie name 
a|)pear, in the middle ages, when the French king Lmiis IX , at 
Ihe head of the Sth crusade, disembarked there on July 17, 1270 

Bini.iooKAiMiY.— Falhe, Rrcherrhc'! sur Vcmplacrrnrnt dr Ctirlhii\^r 
(i8.es); U- <le la Malle, I'opdf^raphir dr Carlhatir {18^5); .Nathan 
[lavis, Cartliai^r and her remains (j.SC)i) ; Bc iilc', I-'i)udl( ■i a Cariha^r 
(icSOi) ; \'icfor Guerin, voyaf^r arehhdoyjqur dans Ir ro’cnrr dr 1 um . 
(1802); K. eJe Saintc Marie, Mission a Carlhai^r ( 1 SS.;) ; (', 'I'issot. 
G^oyraphic rompnree de la province romaine d’Afriqtir (iSR.pSS) 
2 vol.; K. Rahclon, Carthage (r8r;C)); Otto Meltzer, Graiiiililr drr 
Knrthaiirr (1879-06); Paul Monci'aux, Les Africans, Cudr sur la 
litteralurr Inline dc I’Afriquc; Le.s pa'iens (1898); Hisloirr lillrrairr 
de r.tfriqur chnUienne (1901-09) ; Rallu de l.e.^sc-rt, Vi< litres r! lomlr^ 
d’Ajriquc (1892); Pastes des provinrrs nfriruinrs sous la dpinination 
roniainr (i89<)-i90i) ; R. Cugnat, L’Armee romaine d’Alriqjn (iSo.O ; 
Ch. Diehl, L'afrique byzantine, histoire de la domination l>\ziinunr en 
Afrique (1890); Aug. Audullent, Carthiifie romaine (1001), A. J. 
Church and A. Gilman, Cartilage in ‘^Sfory of tin- Natinn^ ' series 
(1880). For the numerous publications of Pere Delattrc, siatti retl in 
various perkulicals, see d’Anselme de Pui.saye, Ptiidrs sur Irs det'rr.srs 
pulfliiations dn R. P. PehiUre (i8oO; Maliel Moore, Carl}tnr,r of 
ihe Phorninans (1905) ; Stephanc Gsell, Ilisloire anrirnnr dr I'Ajrique 
dll Nord, vol. IV., la Civilisation carlhayinoisc (1920) ; JJr. ('.irlun. 
Pour Visiter Carthage (Tunis, 1C12.1) ; S. Fr.'^kine, Vunishrd Cilir, of 
North Africa (1927). Among aneieni aulhorilies are. (n) Polvbiu^, 
Jliodorus, Siculus, Livy, Appian, Justin. Strabo; (h) for the Cliristian 
period: Tertullian, Cyprian, Augustine; (e) for tlie Ity/antim and 
Vandal periods, Procopius and \ iclor de Vita. (j. Ba.) 

CARTHAG£, a city iu the Ozark region of .soulh-wc.d Mis- 
.souri, U.S.A., at an altitude of 1.007 ft-: tfe county seat ol 
Jasper county. It is on federal highways 66 and 71 and state 
highway 96 and is serveal by the Missouri PacaTn, White River 
and Frisco railways. The pojiulation in ICJ30 wa- 9.736; in 1940 
it was 10.5S5. The city has much natural and architectural 
beauty. There arc famous marble and white lim(.‘.^(ont■ quarries 
in the vicinity; also lead, zinc, and coal mines. The city has mar¬ 
ble and -Stone f utfing works, a large o\’eral] factory, and various 
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...inufai iiiduslrio. Il is (hr <cntre of an extensive- 

^irry-raisint,' riisfrict. Hesiries marMe and stone, it shi{).s flour, 
strawberries and other fruits, Jivestr^k, })ides and furs. Carthage 
was fcninded in be(ame the lanjniy scat in 1842; and was 

tharlercf] as a rity in 187,^, On July 5, 1861, an indecisive 
skirmish look })lace [jctween 3.500 Confederates and 1,500 Federal 
troo[)s about 7 mi N. of the city. 

CARTHAGE, a viJla^te of Jefferson county, (N.Y.y U.S.A., 
75 mi. X. by VV, of I'lici. on I lie Hlack river. 742 ft. above sea 
level, and served bs' the New A'ork Central railroad. Tin- iiopu- 
lation in i().}0 fedrjal (en^us was 4..^07 It is in a d.airyinK and 
cheese-nianufaclurinf? re^'ion, and is within easy reaih of the 
'^riiousand Islands and the western .Xdirond.n ks. Its industries 
ini bide sc\eral iiaper-mills and foundries, and plants making 
papermill machinery, paper si/in(^, sash and blinds and lumber 
sjiei i.'ilties. I'he village was incorporated in 1841. 

CARTHAGE, SYNODS OF. Durinp; the 3rd. 4th and 5th 

centuriis Ihi- town of ('artha^e (i/.'i’.) in Africa served as the. 
meetioK-plaie of ;i lar^'e number of church synods, of which, 
however, only tlie most imi>orlanl can be mentioned here. 

1. In May .’5r a synod assembled under the* presidency of 
Cvfirian to consider the treatment of the lajysi (those who liad 
fallen .away from the faith during' persecution), and declared that 
the hifisi should be dealt with, not with indiscriminate .severity, 
but at cording' to the decree of individual puilf. 'I'hese decisions 
were conlirmed by a synod of Rome in the autumn of the same 
ye.ar 

2. 'Fwo synoils, in 255 and 256, held under (.'yprian, pronounced 

apainst the \Mlidity of heretical baptism, thus takinp direct issue 
with Stephen, bishoji of Rome, who promiilly repudiated them, 
and se])arated himself frtmi the .African ('hurth. A third synod, 
September 256, unanimously reaflirmed the jiosition of the other 
two, Sleiihen's jiretensions to .lulhorily .as “bisho|) of bishops" 
W't're sharply resented, and for some time the rel.ations of the 
Rom.'in and .African ('hurt lies were severely strained. | 

3. 'J'he “('onfereiue of ('.irlh.ipe’’ isvr Ido.v atists ), held by 1 
imperial command in 411 with a view to terminalinp the Donatist 
sthism, while not strictly a syntxl, was nevertheless one of the 
most important assemblit's in the history of the African church, 
anti, indeed of the whole Christian church. 

4 On the 1st of M,iy 41S a pre.it synod (".A Council of .Africa," 
St, .Aupustine calls il ), whith as.sembled under the iwesidency of 
Aurelius, bishop of Carlh.ipe, to take action concerninp tin- err(,irs 
of ('ai-lestiiis, a disciple of IVIapius (i/.xa). rlenounced the I’elapian 
doctrines of human nature, oripinal sin, praci* and iierfectibilily, 
.and full>’ approved the iiintrary views of Aupustine. I’ronipted 
by tlie reinstatement liy the bishot) of Rome of a deposed .African 
prii'st. the synod enailed that “whoe\er atipeals to a court on 
the other side of the .sea (rneaninp Rome) may not .ap.iin be re- 
cei\’e(l into (onimunion b>’ any one in .\frica" ti.uion 17). 

5, The (|ueslion of .appe.als to Rome occasioiu-d two syniuls, 
one in 411;, the other in .^24. d'he latter addressed a letier to the 
bi.shop of Rome, ('destine, jirotestinp apain.st his cl.iim to ap- 
jiellate jurisdiction, .and urpently rec|U('stinp the immediate retail 
of his lepale, and advisinp him to send im more judpes to .Africa. 

.SVc Helde, Chutili C(iiin<ih, 2nd ed. Tnp. tr. v*’!, i. and ii,, and 
general works on C'lnircli Hfslory. 

CARTHUSIANS, .an order of monks founiKd by St Ibaino 
((J.V.). In T0S4 Hruno and his six tompanions jiresented them- 
s(lves Itefore tiie bishop of Cri-noble and t-xplained to him their 
desiri- to le.id an ascetic life in a solitary plate, lie pointeil out to 
them a desol.ate sixil n.amed Chartreuse, on the mountains ne.ir 
Crenoblt', rocky and preci[)itous, ami snow-covered durinp a preal 
portion of the year, and told them they mipht there carry out their 
design They built themselves three huts and an oratory, and pave 
themselves up to a life of yirayer, silence and extreme austerity. 
After a few years Bruno was summoned to Rome by Vrban IT., 
as an adviser in the government of the Church, c. logo; but after 
a year or so he obtained permission to withdraw from Rome, and 
W'as able to found in the forests of Calabria near Squillace a sec¬ 
ond, and later on a third and a fourth monastery, on the same lines 
as the Chartreuse. At one of these south Italian foundations 


I Bruno died in iioi. (Jn leaving the Chartreu.se he had appointed 
a succes.sor as superior, and the institute steadily became more 
settled and developed. 

There was no written rule before 1130, when Guipo, the fifth 
prior of the Grande (.'hartreuse, reduced to writing the body of 
cu.stoms that had been the ba.sis of Carthusian life (Migne, Patrol. 
Lat. cliii. 631); enlargements and modifications of this code were 
made in 1259, 1367. 1509 and 1681: this last form of the statutes 
is (he present Carthusian rule. 

The life is very nearly eremitical: except on Sundays and 
feasts, the Carthusians meet only three times a day in the church— 
lor the Midnight Office, for Mass and for A'espers; once a week, 
on Sundays (and feasts) they li.ive their meal in the refectory, 
and once a week they have recreation together and a walk outside 
endo.sure; the rest of their time is fia.ssed in solitude in their 
hermit.ages, which are built quite separate from one another. P2ach 
hermitage is a hou.se, containing living-room, bedroom and oratory, 
work.shop and store-room, and has a .small garden attachi-d; the 
monks are sujiplied with such tools as they wish, and with such 
hooks as they need from the library. 

The manner of life has been kept up almost w'ithout variation 
for eight centuries: among the Carthusians there ha\'e never been 
any of those revivals and reforms that are so striking a feature 
in the history of other orders—"never reformed, because never 
deformed." 'I'lie Carthusians have alw.iys li\’ed thus wholly cut 
off from the outer world, each one in :iImo5t entire i.sol.ilion. They 
introduced and have ke[)t up in western Europe a life resi-mhling 
that of the early Egyptian monks, as under S(. Anthony's guidance 
irionasticism passed from the utter individu.alism of tin- first her¬ 
mits to the half eremitical, half cenobilical life of the Lauras {see 
AIdnasth’ism ). 

'file first Engli.sh Charterhou.se \v;is established in 117.8 at 
William by Selvvood I-'orcst, and at the Dissolution there were 
nine, the most celebrated being those at Sheen in Surrey and at 
Sniilhlield in London. The (.'arthusians were the only order that 
made any corporate resistam e to the ecclesiastii .il policy of Henry 
A’lII. The community of the London C’harterhoiise stood lirm, 
.ind the prior and several of the monks wi're put to death in 1535 
undi-r circumstances of harliarous cruelty. In Mary’s reign a eom- 
munity was reassemhli-d at Sheen, and on her death it emigrated, 
fifteen in number, to Flanders, and finally settled in Nii-upurt; it 
maintained itself as a British community for a considerable 
time. Iiut gradually dwindled, and the last of the old British Car- 
thu.^ian stock died in 1831. There is now a Chart(‘rliou.^'e in Britain 
csfahli.slied at Parkminstcr in Sussex in 1833; the community for 
till- most ji.art i.s made up of foreigners. 

.At the Fri'iich Revolution the monks were drivi-n from the 
Grande {'hartreuse, but they returned in 1816; they were again 
driven out und(-r the .Association Laws of igoi, and the conimu- 
uily of the Grand Chartreuse is now .settled in an old Certosa near 
Likcm. Of late year> the (ommunity of the Graiidi- Chartreuse 
has coiisisli'd of some 40 choir-monks and 20 lay brothers. Before 
the expulsions of i()oi there wi-re in all some 20 Charlerlu)use.s 
in I'ratii'e. 

A word may he added as to the famous liiiueur, known as 
Chartreuse, made h\' the monks. .At the Res'olutiou the property 
of (he Carthusians was contiscaled, and on their restor.ation they 
reco\'ere(l only the iiarreii desert in whii h the monastery stood, 
and for it they had to rent. Thus llay Avere for .some yeans 

in want even of the needliil means of sulisistence. Then the 
liqueur was invented a.s a means of supplying the wants of the 
community; it became a great commercial succe.^s and produces 
a large yearly income. I'his income the monks have not sjient on 
themselves, nor does it aecumulate. The first charge is the main¬ 
tenance of the Grande Chartreuse and llw other Charterhouses, 
and out of it have been \milt and established the new monasteries 
of the order, as at Dusseldorf, Parkminstcr and elsewhere; but by 
far the largest portion has been s\)eiit on religious and charitable 
purposes in France and all over the world. 

Ai'TnoRiTiK.s.--Reference to histories, old and new, will be found 
in Max Hcimbuchcr, Orden u. Kongregationen (i8g6), i. § 36; Wetzer 
und Wclte, Kirckenlexicon (ed. a), art. “Karthauserorden"; Herzog- 
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Ilauck, Rcalencykluplidic (ed. 3), art. “Karthau.^er” and tin- Catholh 
Encyclopaedia, vol. iii., art. “Carthusians.” For the English Carthu¬ 
sians, see E. Margaret Thompson, Somerset Carthusians (1895), and 
Dom L. Hendriks, London Charterhouse (jSSq). The bc.st account of 
the actual life is by Algar Thorold (Dublin Review, April 1892), who 
spent some months in the noviciate at the Grande Chartreuse. 

CARTIER, SIR GEORGES ETIENNE, Bart. (1814- 

1873), Canadian statesman, was born in the province of Quebec 
on Sept. 6, 1814. Called to the bar in 1835 he gained a large 
practice. He look part in the rebellion of 1837, and spent some 
time in exile. In 1848 he was elected to the Canadian parliament. 
In 1855 was appointed provincial .secretary and in 1857 attor¬ 
ney-general for Lower Canada. J'rom 1H58-62 he and Sir John 
Macdonald were joint prime mini.sters of Canada, and their alli¬ 
ance lasted till the death of Cartier. He promoted many useful 
measures, such as the abolition of seigneurial tenure in Lower 
Canada and the codification of the civil law of that province 
(1857-64). To his energy and fearless optimism are largely <lue 
the eventual success of the Grand Trunk railway and the resolve 
to construct the Canadian Pacific. In the fate of great opposition 
he carried his native province into federation (186.J-67), which 
would have been impossible without his aid. In the first cabinet 
of Sir John Macdonald he sat as minister of militia and defence, 
aiul carried in i868 an important act establishing (he land forces 
t)f Canada on a sound basis, Though a devout Catholic, he became 
involved in a political quarrel with his Church, and was defeated 
by clerical influence at the general election of 1872. Another seat 
was found for him, but his health failed and he died on May 20, 

1873- ! 

The Life, liy Alfred 0 . Dc Celles (Toronto, 1904), may be supple¬ 
mented bv tile .sketch in Deni’s Canadian Vorlrait Callerv (Toronto, 
1880). 

! 

CARTIER, JACQUES (1491-1557), French navigator, dis¬ 
coverer ol the Canadian rivc;r St. Lawrence, was born at St. Male 
in Brittany. Of his early life nothing is known. On the suppres¬ 
sion by Admiral Chabot of the trade to Brazil, an e.xpedition con¬ 
sisting of two shi[)s and 61 men was despatched from St. Malo 
under CarticT on April 20, 15.^, to look for a north-west passage 1 
to the East. Cartier reached Newfoundland on May lo and en- ! 
tered the strait of Belle Isle. On June 15 Cartier set sail for the ' 
south side of the strait, by following wliich he was It'd down almost | 
the whole west coast of Newfoundland. Off St. George’s bay a i 
storm drove (he sliips out into the gulf, but on resuming his cour.se ' 
Cartier fell in with the Bird Rocks. The island .south of the.se he 
named Brion i.sl.ind, after Chabot (q.v.). Cartier mistook Magda¬ 
len and Prince Edward islands for the main shore on the south side 
of this inland sea. Following the coast of New Brunswick north¬ 
ward he was greatly disappointed lo discover Chaleur bay was 
not a strait. During a ten days’ stay in Gaspc!* harbour Cartier 
made friends with a tribe of Huron-Troquois Indians from Quebec, 
two of whom he carried off with him. On discovering the pas.sage 
between the island of Acosti and the Queh>ec shore it was decided 
to postpone the exploration of this strait until the following year. 
Heading eastward along the (Quebec shore, (T'artier soon regained 
the strait of Belle Isle and reached St. M.alo on Sept. 5. ; 

Cartier set sail again from St. Malo with three vessels on May 
16, 1536, and passing through the strait of lielle Isle anchored on 
Aug. 9 in Pillage Bay, opitosilc Anticosti, which he named the 
bay of St. Lawrence, a name which siiread to the gulf and finally 
to the river. Proceeding through the passage north of Anticosti, 
('artier anchored on Se|)t. 1 at the mouth of the Saguenay, which 
the two Indians informed him was the. name of a kingdom “rich 
and W’calthy in precious stones.” Again on reaching the island of j 
Orleans they told Cartier he wars now in the kingdom of Canada, 
in reality the Huron-lrotjuois word for village. Leaving his two I 
larger vessels in the St. (I'harles which there enters the St. Law¬ 
rence, Cartier set off westward with the bark and the long-boats. 
The former grounded in lake St. Peter, l)ut in the latter he reached 
on Oct. 2 the Huron-lroquois village of Hochelaga on the site of 
the city of Montreal. Further progress was checked by the La- 
chine rapid. On his return to the St, Charles, where during the 
winter 25 men died of scurvy, Cartier sought further information 
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about the rich country called Saguenay, which he was informed 
could be reached more easily by way of the Ottawa. In order to 
give Francis I. authentic information of this northern Mexico, 
Cartier seized (he chief and 11 of the heatlnien of the village and 
carried them off to France. This time he jiassed south of Anticosti 
and, entering (he Atlantic through Cabot strait, reached St. Malo 
on July 16, 1537. 

In the spring of 1541 Cartier set sail with live vessels and took 
up his quarters at Cap Rouge. 9111. above Quebec. The seigneur 
de Roberval had been chosen to command; but when he diil not 
arrive, Cartier mad<- a fresh examination of the rajiiil of Lachine, 
prejiaratory to .sending (he men up the river Ottawa Roberval 
at length set sail in April J542, but on ri“a( hing Si. John’s. New- 
foundhind, met Cartier on his way back to Irance. In the summer 
of J543 Cartier was sent out to britig home Rober\ai. whose at¬ 
tempt to make his way up the Ottawa to this mythical Saguenay 
had proved futile. From 1544 until his death at St. Malo, on 
Sept. I, 1557, Cartier ai)[K‘ars to have done little else than give 
technical advice in nautical mtillers ami att as Portuguesi* in- 
t erj >ret er. 

Bnu.ioGKAi'nv.—Cartier’s Brief recit el surcinrte narratiioi de la 
navi\\ation faicte es ysles de Canada . . . was lir^l luirUcd in 
an i'ainlish translation was made bv Kiclianl llakhnt in liis The 
Brineipal Xavinatiims, vol. iii. (itioo). J. 1 *. Ifacter's Memoir of 
Jacques Cartier (.\ew York, nioo), mntains an Faudidi traii^latinn and 
let.iilfd bililiograjihy. See also The F()V(i,i;c.v e/ Jiuqnrs Cartier, 
edited l)\' H. P. Hinnar (Publications ol tlie I’liblit .Xn liivc'-. ot Canada, 
No. ii.; Ottawa, 1924). 

CARTILAGE, the firm elastic aiul gristly lonnedive (issue 
in vertebrates. (Sec (.'o.\Ni;rTiVE Tisstuts and Joints. ) 
CARTON, R. C. (1853-1928), English playwright, whose 
real name was Rjciiakd Claude Ckitciiett, was born in London, 
he son of a well-known oiihthalmic surgeon. He began lo pla>' in 
the provirues at the age of .’2. making his first real hit in iSSS at 
St. James's hall in a play called Such is the Law, and Irom that 
time had (onsiderable success as an ad or. He iiresenllx' entered 
to jiartru'rship with ('etil Raleigh in writing j)Ia>’s. the (irst of 
their joint productions being the Clrcat Pink Ptarl (1SS5) with 
Mrs. Carton (Katherine Mackenzie (.’ompton) as the Russian 
irincess. In iSiii C'arton began to write ri’gularly for Sir George 
Alexander. Many of his later jiieces were written for Miss Comp- 
, a good example of these being Lady IJnntwarlk's Experiment. 
The Carton jilays were a clever mixture of comedy and farc(‘ One 
of the best of these light pieces was Lord and Lady .l/gv (1S9S). 
('arton died at Acton, London, on April i, 19.18. 

Miss Compton’s most successful jiarls were tho.-e jiorfraying 
the imiK-rturbable great. lady, although .she also jilayetl a num¬ 
ber of parts in classic conimiy. Shr made her name in the jiieies 
written for her by her husband. Miss (Aimplon, always known 
under her maiden name, ilied on May 16, 1925, at Acton 

CARTON. A light cardboard box, used for jiarking small 
arliiles of many kinds, imluding foods, confc'dionery, tolimco, 
stationery, medicines, dentifriti-s, soaps, household pastes, liglit 
hardware, etc. The careful pai king of suc h' goods is one of (he 
remarkable changes in industrial and commerc ial met bods which 
marked (he opening of the 20th century. In the old days, teas, 
soaps, tobacco, and other such things were weighed at the counter 
and jiacked loosely in paper and string, if jiacked at all. Tlie 
growth of proprietary articles and special brands, in addifiori to a 
desire for cleaner handling, has changed all (hat, and (arton-m.ik- 
ing has con.sequcntly become a very big industry, enqiloying many 
)eopl«‘ in every great industrial nation througliout I be world. 
(See Box Making.) 

CARTOON, originally a preliminary drawing, executed to 
full scale and often in colour, of the design to be carried out in 
tapestry, mosaic, mural painting, or other work of art, and usually 
upon a heavy or durable pajjer. The cartoon when used for tapes¬ 
try is usually placed in the loom so that the weaver can see it 
clearly just below his work, for which it acts as a guide. 

In the more common parlance of to-day, the word means a 
drawing, distributed publicly by the press or by means of hand¬ 
bills or posters, which crystallizes some current trend of thought 
into pictorial form often humorous and derisive. (W. E. Cx.) 
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' UNITED STATES 

political cartoon has tome into greater general use in the 
*^nited States than in any other country. Almost every daily paper 
uses either a syndicated cartoon or one drawn by a staff artist. 
The cartoon's worth is based on its instantaneous exposition of an 
idea. The very specific character of the drawn picture precludes 
anything except a direct attack. There is no qualification in it— 
it says but one thing and that at a glance. Herein lies its virtue 
and its limitation. The cartoon of approbation is rarely successful. 
To say a man is a good man in a cartoon carries little force; but 
if the arti.sl can say that he is corrupt or unworthy, then he is 
wielding a weighty club. All cartoons, however, need not be bitter 
to be effective. Humour jilays an imjiortant part in their appeal. 
Ridicule is one of the most potent weapons in the world when 
turned into social and political channels. 

The cartoon, in America roughly divides itself into two schools. 
In one, the homely, quasi-rural setting and characters are pre¬ 
sented somewhat in the manner of the comic “strip.” John Mc- 
Cajtcheon of the Chka^n Tribune is the chief exponent of this, 
by far the more numerous, group. The chief characteristics of 
the.se artists are usually a cheerful humour, a multitude of little 
figures engaged in violent action, comic animal.s and a generous 
l;il)elling of persons and objects. In these pictures the sudden im¬ 
pact of the idea is diffusecJ through the multiplicity of incident. 
“IJalloons,” those bits of conversation surrounded with a wire line, 
must be read as well as the labels attached to the figures in order 
lh.it the artist's idea may b(' comprehended. The other school 
ileals in a .starker form of pictorial representation. Here the mean¬ 
ing e.\i)lod(‘s at first glance. Evi'rything exterior to the single idea 
is eliminated. This method is derived from the French of which 
haumier and I'orain arc the leading exponents. Also, it may be 
noted that the exeiution of this .second group is of higher artistic 
merit or at least aspiration. There is a greater .sophistication, both 
in conception and execution in these cartoons, and they imply an 
audience of more mature thought than do those of the cheery, 
bucolic nature which abound in the country’s press. 

'I'nrough syndication, cartoons reach even the smallest, \)aperR so 
that the country is thoroughly supplied with its daily picture. The 
■syndicate, however, having to serve all sorts of papers in all sorts 
of communities, ha.s .softened the “attack” quality in most of thi.s 
product so that the result has been a moia; or le.ss negative, quali¬ 
fied picture which is guaranteed to offend no one and therefore 
has lost most of its pungency, Lacking that virility, it has come 
to be simply a thing of entertainment wherein the annals of the 
great middle class are .set forth in terms of simplicity. There is 
growing up in the daily press a social cartoon which is ba.sed upon 
a clo.se observation of urban life—a sort of picture which has no 
relation to politics or public affairs, but sets forth some phase of 
life with either sympathy or .satire. Denys Worlman of the New 
V’ork World-Tclc^rani is the best representative of this form. 

One of the handicaps which confront the cartoonist is the 
paucity of symbols through which he must express himself, 
rhrougli repetition the various devices become w’orri and thread¬ 
bare*; \cf there is no escape from them for they have become 
established in the jiublic's mind and any variant or change would 
obscure* the meaning of the message the cartoonist wi.she.s to con¬ 
vey. The G.O.P. eleph.inl; the Democratic donkey (bolli origi¬ 
nated l)y Thos. Nast in the days when he fought the Tweed ring); 
the weedy individual who was labelled “Prohibition”; the round 
bomb with (he sputtering fuse which hasn’t Ixien seen since the 
days of Nihilism in old Russia; the apoiilectic, silk-halted indi¬ 
vidual who becomes “Wall Street” or “The Intcrcst.s" or “The 
rrusts”; the meek, side-whiskered, spectacled creature who re¬ 
ceives the briik Labour hurls at Capital and who is labelled “The 
Common People '—all these and more form the standardized lit¬ 
tle group of puppets with which the cartoonist must work. The 
figure of Uncle Sam i.s the most overworked of all. Each day he 
looks sternly out at the world from his place on the editorial page 
and views with alarm, warns, dictates, with pontifical fervour. 
Rarely docs he laugh, for be is the Federal voice, and as such, 
deals only in weighty matters. He tells kings, potentates, labour 
unions, corrupt, office-holders, “Tlic Interests” (de[)ending on 


whether he is a Republican or Democratic Uncle Sam) where they 
“get off.” In his gayer moments he welcomes royal families and 
South American “good neighbour” delegates and, in his sadder 
moments, stands with bowed head at the death of a public man of 
importance. He is ubiquitous, untiring and the management of 
a daily cartoon wmuld be difficult without his valuable services. 

The influence of the cartoon is doubtless a very con.siderab]c* 
one in the formation of public opinion; for the public at large 
can comprehend the simple message of the drawn picture, whereas 
the reading of long editorials cntaiLs a much greater sustained ef¬ 
fort on their part. A few of the weekly magazines use a political 
cartoon; but here we find the methods of the comic “strip” u.scd 
rather than the sterner forms of .satire. It w'ould appear that, on 
(he whole, the editors of the United States feel that a cheerful, 
simple, innocuous appeal is preferable to a more mordant presen¬ 
tation of pictorial ideas. Many of the cartoons of the extreme left 
wing of the Socialist party are of great force, full of bitterness and 
class antagonism. Because of the re.stricled circulation of the 
pap(*rs in which they appear, they are little known to the pulilic. 
On the whole, the cartoons of the daily press fairly well represent 
the mind of the American public in its tolerant, non-critical. e.\- 
cessivcly partisan fwint of view. (R. K.) 

THEORY OF DESIGN, TECHNIQUE AND MATERIALS 

The word cartoon will no doubt be associated mainly and last¬ 
ingly with such drawings as have a political or social .significance 
and which, unlike the ordinary run of picture comicalities, .stimu¬ 
late thought on public affairs. 

Materials and Methods of Reproduction.—'Fo account for 
the material that cartuoni.st.s have used to get the best results 
one’s field for investigation dates from the first Philipun publica¬ 
tions (I’aris iS^io) to the present time. ^Hie instruments used for 
drawing larloons determine to a large extent the technique. The 
pencil and the p(*n have l)(*en the favourite tools of (he cartoonist 
all along, the i>t.*ncil holding first place in order of jiracticabilily. 
The pencil is used in learning to draw, and thus jiencil drawings 
have a more intimate appearance than those done with a pen. Pen 
drawing is more of an acquired art, and is preferred by .some mas¬ 
ters of the cartoon because of it.s directness. In a sense, it is short¬ 
hand. \ line must .suggest mure than is (here; moreover, it must 
convey the feeling of substance—not jncrely the edge of some¬ 
thing. Take for examiile the jx'n drawings of Gu'jir.m.s.son of 
Siniplki^simus and “Phil May” of Piiudi, the former extremely 
grou-sque. the latter but mildly exaggerated. Both cartoonists 
give the impression of knowing all about their subject, though 
they e.xpress it with the minimum of linear simplicity. The same 
(lualiix is found in the work of David Low of the London Evening 
Slandiird. 

Foraiu in his early work was another master of brevity, though 
lie u.sed a fine brush much as c»ne would use a pen (.sec Art; For 
Eastern Met/KuL). Some cartoonists play sketchily with the 
pen, while others [irefer a rigid outline. Garan d’Ache drew pen 
and ink outline cartoons that strongly resembled the* lines made 
by an ctiliing ne<*dK* on co[)per plait*. On the other hand Heinrich 
Kiev of Jiivt-nd fo.ssed his pen lines like a jugeler, making gestures 
as if about to miss, but al\\a\s impres.sing one with his facility in 
creating amazing fantasies of nudes and animals. Charles Dana 
blibson u.sed (hejicn as il cutting his wa\' through his composition, 
he lines falling casually all about: marn* go part of tlic way 
only, Ji*a\ing (he re.'^t to the im.igination of the ohserver. 

Two political cartoonists. Tenniel of Punch and Nast of 
larpePs Weekly, produced much of their work on wood-blocks. 
tVhen it was later discovered, however, that a cartoon drawn on 
[^aper could be photograiihcd on the wood, paper was used almost 
‘xclusively. Wood-cut cartoons were line draw*ings executed with 
L pen or .sharp pencil, the latter quite similar to a pen point. Both 
Nast and Tenniel, who were contemporary, put a good deal of 
Fading on their drawings. Nast u.scd the cro.ss-hatch abundantly, 
a method of shading produced by drawing a lot of more or less 
parallel lines and then going over them with other lines at right 
angles. Tenniel cro.ss-hatched sparingly and .shaded faces less than 
N.ast. Tenniel had more knowledge of accurate draughtsman- 
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TWO POLITICAL CARTOONS OF THE LATE 19 TH CENTURY FROM PUCK 


‘Why they dislike him—He will not prove himself a cat's-paw in the 2. “They Hate the Light but they can't escape it" by J. Keppler. pub- 
enterprise " by Bernhard Gillam. This cartoon, printed in September lished March 26. 1890. The Press is represented as fbr.iwino the 

1884. shows Cleveland defying corruption during his campaign light of publicity on the secret executive sessions of ttie U. S. 

against James G. Blame for the presidency Senate 










THREE CARTOONS BY ART YOUNG 


1. Cartoon first printed in I'he Masses in May 1913 and sinet reprinted wi 
this dialogue, “I Goriy, I’m tired.'' “There you go! You're tired. Here I 
stove all day and you workm in a nice cool sewer." 2. "Beast and Mar 
Prominence" illustrate the satirical manner of cartoon drawing, as distin 
method of the "comic strip’’ 
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ship, whereas Nast had a clumsy way of drawing all his own. 
Much of his work was comedy, but he had a biting satire. 

What cartoonists draw with or what they draw on is of course 
not so important as what is drawn and how well it is done. A real 
artist can produce very good results with an old piece of charcoal 
on a barn door, but to have his work widely circulated, and that 
after ail is wdiat a cartoonist desires,'he has been led to many 
experiments in reproduction. Daumier was doing his political car¬ 
toons and caricaturing life all about him. on stone; CTuikshank. 
at the same time, was producing his pictorial satires on copper and 
steel plates, ploughing through the lines of his draw’ing with an 
etching needle, making him both designer and engraver. William 
Blake at an earlier date did most of his w'ork in the same way. 
Both processes have long since fallen into disuse except for ex¬ 
clusive reproduction. A remarkable facility was acquired by tliese 
artists on wood, steel and stone, in spite of the fact that mistakes 
made on thc.se surfaces were hard to correct. However, the 
wood could be dug out and another jiiccc glued in, the metal 
could be burnished and the stone could be scratched, but ob¬ 
viously with tedious effort and loss of time. 

Most cartoons seen in (he publications of the 20th century are 
drawn with a black crayon pencil or pen. Some cartoonists use 
both instrunu'nts on the same drawing. A brush is sometimes used 
for ready distribution of blacks. When the crayon pencil is em- 
ploycd the i)aper us(*d has a surface similar to the lithograph stone, 
to all appearances ciuite smooth, hut with a slightly rough surface 
(in (he technical term, a “tooth'’ to it ). Both pen drawings and 
those drawn with a crayon lend themselves to that most widely 
used process of engraving called zinc-etching This is also 
called the direct process as distingui.shed from the half-tone 
process, which is the popular way of reproducing drawings having 
.soft gradations of light and .shade, executed with a brush and 
wat(,‘r colour or rubbed in with the thumb or cloth. Zinc-etching 
is the universal process for making {)lates ready for printing car¬ 
toons clone with a black crayon or pen and ink (.cce 1’ri.nting). 

Theory of Design and Technique. —In the handling of i>en 
and ink there are no rules, except those born of the artist's own 
feeling. The trite remark, “It is merely a matter of taste.” de- 
.'^cribes the various degrees that artists go in modelling, .shading 
and the other rec|Liiremenfs within the main outline of their pen 
and ink composition Materials and methods of reproduction are 
merely imridenta) in the world of siua c-ssful cartooning; the main 
factors lie in the ability to invent ieJeas, to compo.se pictures 
and to understand the value of emyjhasis. Creating ideas can be¬ 
come habitual. As the cartoonist looks about him he sees in the 
every-day walks of life scenes that he thinks might apply to 
political situations, These ideas he notes and stores away in his 
subconscious mind, some day to develop and release as cartoons. 
Like the poet and the dramatist, he gets suggestions from the 
natural scene, from wide and purposeful reading, or from cartoons 
that have been [iroduced in another era, endeavouring to improve 
them. We might say (hat the cartoonist is like the dramatist and, 
carrying the simile further, that the surface on which he draws is 
at once his stage-tloor and proscenium arch. Within this area he 
creates a scene. 

Dore was one of the most dramatic draughtsmen of any period 
of art. Had he succeeded Daumier as a cartoonist instead of be¬ 
coming the illustrator of literary classics there can be no doubt 
he would have been an extraordinary propagandist, a great 
portrayer of affairs, for in the realm of both tragedy and comedy 
and in composing pictures that get “over the footlights,” his work 
was always “carloony.” 

The public will not admit that an actor can be both a tragedian 
and a comedian, but they expect this duality in a cartoonist. 
Keppler, Teniiicl, Nast, Daumier, Dorc% Steinlcn, Felicicn Roi)s. 
John Leech and many other draughtsmen of the past were skilful 
in dejjicting both humorous and serious ideas. The ideas of these 
early not aides in black and white drawing, with few exceptions, 
also reveal minds with eultura! backgrounds. Most of the political 
cartoonists of the icjth century, especially Tenniel, Leech. Nast 
and C. G. Bush of the New York World, often illustrated ideas 
that were suggested by their reading of Shakespeare, Greek 


mythology. Aesop’s Fables and other classics, which were made 
analogous to situations in the English parliament, the L S. Con¬ 
gress, or other scats of legislation. 

Later the ideas, especially in America, became less “high brow.” 
Ideas that were supposed not to be “above the heads of the 
people” were thought by editors to be more popular. As if the 
common man had to know all about Macbeth before the cartot)nist 
could dress up a politician in a Macbeth costume and jmt a 
Macbeth quotation underneath his picture! Ome the cartoonist 
has decided on hi.s idea, then comes (he composiiion of the car¬ 
toon. Good compo.sing also is something one must feel, as there 
are no set rules. But just as in literature and all of the arts, to 
compose well is to feel a balanced harmony or C()nti)leleness, 
which means that the cartoonist has relegated to second place the 
less cs.scntial features of the scene and stressed the most imjior- 
tant, (hat he is alive to the value of contrasts anti above all knows 
when it is lime (o leave off. having said enough. How much 
caricature or exaggeration to j)U( into one's cartoon is also a 
matter of individual preference. What might be called the ex- 
ces.sive grotesque apj>cals to .some cartoonists. Other.s imliiu' more 
toward a slightly emphasized naturalism, for example Braakensiek 
of Dr Amsirrdammer. 

If a i)ublic man is fat and his nose is long, good caricature in 
the opinion of some caricaturists is to magnify tliese character¬ 
istics very much—to pile Pelion on Ossa. To others the natural 
is almost funny enough and needs but a subtle emphasis. 

Cartoon Publications.—From about 1S70 to iS(K) the (lo- 
litical cartoon printed in colours was popular in Kurojie and he- 
came so in (he I’nited States during the late ■70s. when Josei)h 
Keppler started Puck. Kejipler hr.st exix’rimented with I’luk in 
St. J.ouis, at that time printing it from (he stone in hlaik aiul 
white only. When (he St. Louis Puck was aliandoned Kejipler 
came to New York and drew cartoons on wood for I.rsite's 
Weekly. In a few year.s. AdoJjih Schwarzman, a foreman jirinler 
of Lc.siic’s. joined Keppler in organizing the Ki-jijiler and Sihwarz- 
man Company, and revived the name Puck for (he humorous 
weekly that later became famous, iiojmlar and a financial success 
The new Puck resembled the general jonuat of the coloured car¬ 
toon jiapers of Europe, especially La Flaca in Madrif! and Bar¬ 
celona and Huntorisii.srhe. Blatter in Vienna, 

In Australia, where Phil May started his career and that droll 
caricaturist Hopkins, “Hop,” was a piom'cr, the production of 
cartoons has been mostly in black-and-white. Howcvct, (he t<'n- 
dcncy of these later years on the weekly humorous magazines is 
the use of one or two colours over jien and ink or crayon (artoons 
—the result of which is postcrized attractiveness. Steinlen was 
one of the first draftsmen to use red as an accomiianiment to 
black crayon drawings. Wilke, Heine. Thdiiy and others of 
Simplieisshuus u.se flat colours, as do other cartonni.sts of Europe 
especially in Ru.ssia. In Mexico also much of the (artooiiing is 
simply coloured. 

The coloured c'artoons of Keppler. like Gillam’s and others on 
the staff of Puck, were drawn on and printed directly Irom the 
stone. The first jirinting, in black ink. was called the kc‘y-i)late. 
Then followed the printing on this key-plate imjiressiiai Irom 
other stones to register reds, blues and other colours in lacsimile 
to the cartoonist’s water-colour design. The decline oi the' coloured 
jiolitical cartoons and weekly cartoon magazines in gene ral was 
due, no doubt, to the fact that daily new’-spajaers had begun to 
employ cartoonists (this was about iSgo) and to print coloured 
comic supplemenl.s. The.se supjjlemcnts were “thrown in ’ for (he 
price of the newspaper. This innovation in newsjiaper i)ul))ishing 
was made po.ssible by (he invention of the fast mulii-cohnircd 
printing press. In the beginning, these suiijilements .sometimes 
printed coloured political cartoons in imitations of those in lUick 
and Jud^e. 

As a result of all this the principal humorous weeklies of that 
day were not so much in public demand. But just as intc*rest in 
the wood-cut and the lithograph is being revived, so the political 
cartoon in colours may have another day. The cartoon magazine 
Life was born a decacie later than Puck anci Jud^e. It ojumed a 
somewhat different field for artists. This magazine never had a 
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Staff in the sense that Punch and Puck were produced by a staff 
of artists reRularly employed. John Ames Mitchell, the founder 
and first editor, was an artist himself, and in the first numbers 
of the niag.uinc can he seen his pen and ink dravvings. Howev'er, 
he is better known as an author. Lijc was not as political as its 
older rontemj)oraries and was printed for many years without the 
use of colour It indulged mostly in ridicule of social foibles and 
surveyed the .American scene from the editor’s amiable view'i)oint, 
hut not without ocaasional thrusts at the evils of commercialism, 
the law, the nn-dical [)rofession and other institutions. 

W hile the Latin Ouarter artists of Paris issued jrrolestin^ ma^a- 
ziru'S in tlie hej'inninp of the present 20th century, it is generally 
conceded that one of the most artistic and at the same lime 
shocking mattazines was puhlished in America. The magazine 
was called The Masses, the first number app(*arinf^ in K)io and 
the last in rc^iS. Its exi.steiue was due larmdy to one fad; an 
artist is an individualist ; he want,'' to express himself in his own 
way. Many artists who b(die\ed that the sordid and the vul^^ar, 
the crue llies and h\poc risies that manifest Ihein.selves in this arre 
of the industrial mat liine, should he- ridiculed and caricatured 
witliout stint, joined the staff of The Masses. Them, too, the 
conc’eniional immazine with its trite ancl formal make-up and its 
man)' taboos, was sooner or later doomed to become a tarfret f(tr 
the iconoclast artists. 'I'he pretty t;irl cover was the vonme* when 
The Masses was star'ed. One of its earliest cover dc-sipms was ;i 
picture of two po<-r, hoiitely pdils One' of them is .s.'iyinp: “Gee. 
Map', think of us beinp on a magazine cover.” On the art staff 
of The Masses were John Sloan, Georp'e IJellows, lloardman Rob¬ 
inson, Art \’ounp', John Btirber, Robert Minor ancl Stuart Davis. 

W'ilh a natural aiililude lor pictorial expression, with p.itiencc 
and hard work, the cartoonist cieales ideas, composes pictures 
and puts exapuer.ition or mere emiiha-i' wheie he thinks ihe\ 
belong, but a cartoonist cannot jiroduce conviiu inp cartoons tliat 
will li\'e, more than an author can produce pood books, unless he 
fee Is the truth ol liis work. (.See also ( AKicATUKt;; Comic Stkh*; i 
Pics' Dkawinc;; Pr.scii, Dkawinc.; Ili.pst katios ) <Ak A' ) | 

linil locac AIMIN' \V'. Mill rc'II, .1 lli'tatv (>( .-imrruan (>r,i/’ht( lIuiiK^r, | 
Isns- i<,i <S, j \'ol (i(;pS), D.ieul bow, ,1 Carhuai Hisha-y of Oar \ 
Time (kicm); Ail A'oiun;, Oa My K'av (lo-'S). 

CARTOUCHE. 'I'he IcMtn is a()plied in archileiture to or- j 
namentatioii in scroll form, especial!)' to (he elaborate, .scrolled 
fr,lines around tablets or cikiIs of arms; bv e.xtension, the Avord | 
IS ap[)liecl tc) ail) ocal shajie, or excui to a decorative shield, 
whether sc rolled or not, it is .dso u^ecl lor (he ov;il frame cun losinp j 
the hieroglyphs of the mime of ,111 I'.pv'pti.in royal j)ersonape. and ■ 
also for the aimilcU of similar sh.iiie, worn in ancient I'fp)pl, as a I 
p'-olec'lion ap.iinst (he loss cif their names, /.e. pci'bonalitic’s j 

CARTRIDGE ( corruiition of I’r. cartouche), a cn.se, of brass 
or other met,il. cardboard, silk, thmncd, etc., containing an cxplo- 
.sive chaipe, and usmdl)’ (he projectile also, lor sm.ill arms and 
Ol'dminc e. ( See .A M M l .\l i loN ) 

CARTWRIGHT, EDMUND ( 1745-182;, I. F.nplish iiu'c'ii- 
for, younper brother of Maj. John (darlwripht. was born at Marn- 
ham, .\otlinphamshire. on Ajiril 24, 1745. and eclucatcMl at 

W’akc lii'ld pramniar school and at Oxford university. In 177C4 he 
bee,line rector cd Goadby Marwood, Leicestershire, and in t78() 

.1 prebend in the' c.ilheclral of Lincoln, lie would probably have 

р. 'is^ed an obscure life as .1 country clerpyman had not his atten¬ 
tion been ail idem.dly lurni d in 1 7.S4 to the possibility of aj)ply- 
inp in.ichinei)- to wea\inp He iiiM iited a jcower-loom, for which 
he loc>k out a p.ilent in 1; .ss ; it w.is a riicle c oni riv.ini i*. ihouph jt 
was improved b)' subseijueni p.itenis in i 7.8(1 ,mcl 17S7. ;uul pradii- 
all)' developed ipto (he modern power-loom. Reiiiovinp to Don- 

с. ister in 178^, he st.irtecl a weavinp ancl spinninp f.iclory, but in 
171)5 he h.icl to Murencler it to his cieditors. A mill at Manches¬ 
ter, in which .i number of his m.ubines were installed, was wil¬ 
fully deslrcned by lire in 1 71)1. In 1 789 he ])atenled a wool-coml,)- 
inp machine, for which he took out further patents in 171)0 and 
171)2; it effected larpe iMdiimnics in the cost of manufacture, but 
its tinancial results were not more satisfactory to its inventor than 
those of the power-loom, even though in 1801 parliament ex- 
tcMulecl the patent for 14 years. In 1807 memorial was pre¬ 


sented to the Government urging the benefits that had been con¬ 
ferred on the country by the power-loom, and the House of Com- 
mon.s voted him £10,000 in i8og. He then purchased a small farm 
at Hollander, near Sevenoaks, Kent, w'here he spent many years 
of his life. He died at Hastings, on OcL. 30, 1823. Other inven¬ 
tions of Cartwright’s included a corderlier or machine for making 
roj'e (1792), and an engine w'orking with alcohol (1797), together 
with various agricultural implements. 

CARTWRIGHT, JOHN (1740-1824), English parlia¬ 
mentary reformer, w’as born at Marnham in Nottinghamshire 011 
Sept. 17, 1740, the elder brother of PTlmund Cartwright, inventor 
of the power-loom. He was educated at Newark grammar school 
and Hc'ath academy in A'orkshirc, and entering the navy .servi'd at 
the capture of Cherbourg, and in the action between Sir Edwainl 
Hawke and Admiral Conllans. Engaged afterwards on the New¬ 
foundland station, he was aiipoinleci to act as chief magistrate of 
the settlement (17(^5-1770). Ill-health necessitated his retire¬ 
ment from active .service for a time in 1771. When the ch^pufes 
with (he American (oloiiies began, he was a warm suiijKirler of 
their e.iu<c\ and detliiicai to tight against the cau.'^e which he fell 
to be just. In 1774 he jiublished his first plea on behalf of the 
colonists, entillecl American hidcpoidence the Glory and Interest 
of Great P>ritain. In the following year, when the Nottingham¬ 
shire Militia was first raised, he was appoint eel major and in 
this capacity he served for 17 years. He was at last illegally 
superseded, because of his political opinions. In 177(1 appeared 
his first work on reform in parliament, entitled. Take your L'hoiie 
—a second edition apjK*aring in 1777 under the new title of The 
LeGslative Rit^hts of the Gomnuuialty vindicated. The task of 
his life was thenceforth ehielly the attainment of universal suf¬ 
frage and annual parliaments. In 177S he conceived the project 
of a [lolitic al as.soeiation. whic h took shape in 1 780 as the “Society 
for Constitutional intormatiem” From (his society sju'ang the 
more famous “Corresponding Society.” Major Cartwright was 
one of the witne.sses on the trial of his friends. Horne Tooke, 
John Thelwall and Thoma.s Hardy, in 770.). and was hinisfdf in¬ 
dicted for conspirac)' in iNic), and condemned to pay a fine cil 
i\oo. He died in London on Sept. 2;,. iS.vp lli.' had maniecl in 
17S0. but had no children 

The Life and Corta sfxoutener of Major Carl \ riyht , ed b)' his nici e 
I'. I). ( artu right, was publi. lied in 182(1. 

CARTWRIGHT, PETER (1785-1872), Mcthodi.-i Epi.ar.- 
pal i.ireaiher of the United Stales, was born on Sepb 1, 17S5, in 
.\mherst county, A’irgiiiia. Hih father, a \efer;m of the War of 
liuleiiendence, in 1700 look his family to Kentucky. Here Tefer 
C.irtwright grew uj) amid the rude surrcuindings of the frontier, 
received little education, and was a gambler at cards and horse- 
r.ii.ing until ksoi, when he heard John Page jireach. In June he 
was received into the church; in May, 1802 was licensed as a, 
regular exhortcr. becoming known as the “Kentucky boy”; in 
the autumn of 1802 Avas liien.sed to form the Li\'ingsfoii circuif 
around (he mouth of (he (."umberlaiid riven-; in i8o() was orrlained 
deacon by bishop Asbiir)'. and in iSo8 jiredding elder b)’ bislion 
Ml Kc'iulree, under whose direc tion he had studied theolog)'. He 
was iMCsiding elder of the Wabash district in 1812, and of Green 
ri\er di.-triet in i8i3-i(), and, after four ye,us on circuit in Ken¬ 
tucky and two as presiding elder of the ('lanberland district, wais 
tr.'insferreci in 1823 to the Illinois confereiue. in which lie was 
presiding elder of diflerent districts until i8f)0. Until i85() he 
jireached about i4,(»oo times, reiei\c'<l about 10.000 [XTsons into 
the churHi, and hai>tizecl about 12,000 ()ersons. He died near 
Pleasant Plains. S.uig.iinon county. Ilk. Sept, 25, 7872. He was a 
typical backwoocks preacher, an able, vigorous speaker, a racy 
writer and a powerful exponent of “muscular Ghrisiianity.” 

Ace the .lulohio^rafihy of Peter Carlicriylil, the Parkv'oods Preacher, 
edited hv W. 1’. Strickland (i 85 f>); also 1). C. Scit/. i'mnnirnon 
Americans (i()25). 

CARTWRIGHT, SIR RICHARD JOHN (1S35-7972), 

Canadian statesman, was born in Kingston, Canadi. on Dec. 4, 
1S35. son of an army chaplain. In iSt)3 he entered the Canadian 
parliament as a C'onservalive, but soon after federation in 18O7 
(luarrelled with his party on the cjiiestion of their financial policy. 
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By 1870 the breach was complete, and in 187,^ he became Iinance 
minister of the Liberal ministry of Alexander Mackenzie. From 
1878 to 1896 he was the chief financial critic on the side of the 
Liberal opposition, and on the accession of Sir Wilfrid Lauricr 
to power in 1896 he became minister of trade and commerce. 
In 1898-99 he represented Canada on the Anglo-American joint 
high commission at Quebec. In 1904 failing health led to his 
retirement to the senate. In Sir Wilfrid Laurier’s absence at the 
Imperial Conference 1907 he was acting premier. Cartwright died 
on Sept. 24. 1912. at Kingston. Ont. 

CARTWRIGHT, THOMAS (r. 15LS-1003), Engli.sh I’uri- 
tan divine, studied divinity at St. John's college, Cambridge; but 
on Mary'.s accession he had to lea\e the university, and found 
occupation as clerk to a counsellor-at-law. On the accession of 
Elizabeth he returned to Cambridge, and in 1560 he was appointed 
Lady Margaret ijrofessor of divinity at C'ambridge; but John 
Whitgift, on becoming vice-chancellor, deprived him of the post 
in Dec. 1570, and—as master of Trinity—of his fellowship in 
Sept. 1571. After his deprivation by Whitgift, Cartwright visited 
He/a at CeiieNa. lie returned to F.ngland in 1572, and might have 
become jirofessor of Hebrew at Cambridgi; but for his expre.ssed 
sN'inpathy with the notorious “admonition to the Parliament” 
b>' John Field and Thomas Wilco.x. To escaiie arrest Ik* again 
went abroad, and acted as clergyman to the Engli.sh residents at 
Antwei'i) and then at Midclelburg. In 1^85 he returned without 
permission to London and was twice imprisoned. He died at 
Warwick, on Dec. 27. 1804. Cartwright's views were distinctly 
iTesbvtcrian and he opposed the Hrownisls or Indi'pendenls. 

CARTWRIGHT, WILLIAM (i6i 1-164;,). Kngli.sh drama¬ 
tist and divine, was born at Xorlhway, Gloucestershire. He was 
educated at the free school of Cirencester, at Westminster school, 
and at Christ Church, Oxford, where he took his M.A. degree in 
i 6;5. He became, says Anthony a Wood, “the most florid and 
seraphical preacher in the uni\’ersity,” and appears to have been 
no less adrii'red as a reader in metaphysit s. In 1O42 he was made 
snccentor of Salisbury cathedral, and in if)43 he was chosen 
junior proctor of thi* university. He died Nov. 2() of the same- 
year. 

Cartwright was a “son” of Ben Jonson and an especial favour¬ 
ite with his contemporaries. His plays an*, with the exicption of 
The Ordinary fantastic in idot, and stilted and arti- 

fuial in treatment. They are: 77 /e Royal Slavr (1040). produced 
by the- stude-nts of Christ (diurch before the King and (Juc-en, 
with music by Henry Lawes; 'J'lu' Lady Errant (acted, 1635-30); 
The Sici’.c, or Love's Convert. 

Comedies, 7 ra^i-Comedies, with other l^oems, hy Mr. WiUiam Cart- 
"U'ri^ht . . . (1(151) iiuluded the plays mentioru-d above. 

CARUCATE or CARRUCATE (from the Med. Lat. car- 

riicata, from carruca, a wlieeled plough), a measure of land, ba.se(l 
probably on the area that could be ploughed by a tc-am of o.xi-n in 
a year; hence "carucage” means a lax levied on each “carucale” 
of laiid (.tvr Hjde). 

CARUPANO, n town and port of the State of Sucre, 
Wne/uela. 65 mi. N.K. of tin- city of Cumana Pop. (i()36') i6,- 
08S. (\aru[)ano is situated on the Caribbean coast on an opc-ii 
roadstead and is a port of call for several regular steamship 
lines. The country immediately behind the town is rough, but 
there is a considerable export of cacao, coffee, sugar, cotton, 
timber and rum. 

CARDS, CARL GUSTAV (1780-1800). (ierman phys¬ 
iologist and [psychologist, distinguished al.so as an art critic and 
a landscape painter, was born in Leipzig on Jan. 3, 1780, and in 
1811 became a Privatdocent in the university there. On the sub¬ 
ject which he selected (comparative anatomy) no lectures had 
[)reviously been giv’cn at Leipzig. In 1S14 he became professor 
to the new medical college at Dresden, where he spent the re¬ 
mainder of his life. He died on July 28, i860. In philo.sophy 
Carus belonged to the school of Schelling, and his works arc 
thoroughly impregnated with the spirit of that system. He re¬ 
garded inherited tendency as a proof that the cell has a certain 
psychic life, and pointed out that individual differences are less 
marked in the lower than in the higher organisms. Among hLs 
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works may be mentioned; Gnindzuy^e der verylrichenden Ana- 
toinie und Physiolot^ie (Dresden. 1828); Psyche: zur Entwickc- 
luni^sf^rschichte der Seele (3rd cd. Stuttgart, iSoo); Phvsis, zur 
Gesehichte des leiblichcn Lebens (Stuttgart, 1S51 ), 

See his autobiography, Lebenserinneruny,cn und Drnk-uurdiykeUrn 
(1805-60); C. Bernouilii, Die Psychologic von C. G. Carus (19^5) 

CARUS, MARCUS AURELIUS, Roman emperor a.d. 
282-283, born probably at Narl)ona (more correctly, Narona) in 
Illyria, was a senator and had been a[)pointetl [)releci of the prae¬ 
torian guard by (he Emperor i’robus (</.v.), after who.se murder 
j he was [moclaimed emperor by the soldiers. Although ('arus [)un- 
ished the assassins he was suspected of having been an ai ( (-ssory 
to the deed. He left his elder son C'arimis in charge of the weslt-rn 
j)or(ion of the empire and took the younger, Numerianus, with 
him on the ex[)e(lition tigainst the I’ersians. Ha\ ing ilefeated the 
(Juadi and Sarmatians on the Danubt-, (’arus proct-eded through 
Thrace and Asia Minor, con(]uered Mesopotamia, i)ressed on to 
Seleucia and Ctesi[)hon, and carried his arms bexond tin- Tign.s. 
Hut he died suddenly, ])robably murdereil by the soldiers, whi» 
were weary of the war, at the instigation of Arrius Aper, ]>relect 
of the [rraetorian guard. 

See Gibbon, JJedine and Pall of the Roman E.mpire, Ghaj). Xll. 

CARUSO, ENRICO (1873-1921). the most famous Italian 
o[)eratic tenor of his day, was born in Nai)les on I’eb 25, TS73, 
He w.'ts early aj'prenticed to a mechanical engineer. He began to 
.sing in the choirs at Naples w'hen he was 11 years old, and later 
studied under Guglielmo Vergine. He made his debut in iSo,[ in 
L'Amico Eranceseo at the Teatro Nuo\o, Najiles, and lirst won 
mtirked success as M.ircello in La Boheme, ;it Milan, in tSpS 
I'rom 1890 to i(j03 he w;is at St. Petersburg (Leningrad) in the 
winter, and in the summer at Buenos Aires. He appeared also in 
Moscow, Warsaw, Rome, Paris, London and ebewhere. In 
.America he first appeared in J903 at the Metropolitan Opera 
House, New A'ork, where for 18 years he was the leading tenor 
('.iriiso had a very extensive re[)er(ory, which was however con¬ 
fined to works of the I'ri'iuh and Italian schools; he necar tqK 
pearcal in Wagnerian o[M‘ra, being content with the unrivalled su- 
[iremacy which he enjoyed in works of (he kind best adapted to 
dis|)lay bis jxuticular [lowers ;md with which he was most in 
synijiathy. Among the.sc* may be named Aida, Carmen, Les 
Huguenots, L'Elisir d'Amore, PagUacci, Riyobtto, .Samson and 
Delilah, and last but not Icaist, Puccini's La Boheme in which, to 
(he no less iiuom})arable Mimi of Dame Melba, lu- celebrated 
some of his greatest 1rium[)hs as Rodolfo. C'aruso's coice was of 
the [luresl Italian type, lieing especially distinguished by the 
warmth tiiul rithness of its ([uality while in all technical respi-ds 
his singing was of the highc'st order. He died of [ilcuirisy on ;\cig. 
2, i<)2i, ;it N a [lies. 

.See I). B. Caruso and T. Goddard, fIVag.c of Song (iiu’ 5 ), 

CARUTHERSVILLE, a city in the .southeast cornc-r of 
Missouri, on liu‘ Mississippi ri\er; screed b\’ the Cotloii 

Belt and the Frisco railways; the countv .seal of I’cmiscnl county 
'Hu' |>o[julation in 1930 was 4,781; 1940, (u6i2. it i^ a cotton- 
growing and general agricultural region, with sonic- lumbering, 
and has cotton gins, a large compress, large box facl(»t\' gmvc l 
industries and a shoe faclorv. 

CARVAJAL, ANTONIO FERNANDEZ g .ski 

1659), a Portuguese Marrano or Cr>[>(o-Jew, vim cum- to 
England in the reign of Charles 1 . He was the first “endeni/c-nc-d” 
Jew in England (1655), and by his extensi\-e trade with the West. 
Indies rendered considerable .services to the ('omnionweallh. 
(iesides his commercial value to Cromwell, Carvajal was [loliti- 
cally u.seful also, for he acted as “intelligencer.” When Maiias- 
.seh ben Israel in 1655 petitioned for the return of the Jc-ws who 
had been expelled by Edward I., Carvajal took [lart in the agita¬ 
tion and boldly avowed his Judaism. Carvajal may be termed 
the founder of the Anglo-Jewi.sh community. He died in 1(159. 

See TvUrien Wolf, “The First English Jew,” Trans. Jevchh Historical 
Society, ii. 14. 

CARVAJAL, LUISA DE fi 568-1614), Sfianish mission¬ 
ary in England, was liorn at jaraicejo in Eslremadura on Jan. 3, 
1568. Moved by the execution of the Jesuit, Henry Walpole, in 
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i5()0, she dctided to devote herself to the cause of the faith in 
England. With her share of the family fortune, she founded a 
college for English Jesuit.s at Louvain which was transferred to 
VVatten near wSaint Omer in 1612 and lasted till the suppression 
of the Order. In 1605, she arrived in England and established 
herself under the protection of the Spanish ambassador, whose 
hou.s(‘ was in the Barbican. From there she carried on an active 
and successful propaganda. She made herself conspicuous by 
her attentions to the Gunpowder IHol prisoners, and won con¬ 
verts, partly by persuasion, [wrtly by a.ssisting the poor. She was 
arrested in ioo«. But the protection of the S{)anish ambassador, 
and the desire of King James 1 . to stand well with Spain, secured 
her release. She diefi Jan. 2, 1614. 

Str L. Munoz La Vida y I'irludrs de la Venerahlt- Virsen Doiia Luisa 
dc Carvajal v Mvndoza It is summarized by Southey in his 

lA-tlvrs jyum Spain and PortUKal (180X). Sfc also Quatrr Portraits dr 
jrtinnrs, by La ('omtesM' K. de Courson (iHo.s), and reb. in Records 
of the English Province of the Soaelv of Jerat., by Henry Foley 

CARVER, GEORGE WASHINGTON (c i,s6.i-io43) 

American Semo (hemurgisi and agricultural experimenter, was 
born aliout ist)4, of sla\-e parentage, near Diamond Grox'e, Mo. 
Eager for education, he worked his way through school and col¬ 
lege. In iKpj he received his Master of Science degree from Iowa 
State ('ollege. He worked there as botanist until iS()6. when he 
wi'nl to 'Euskegee Jnstitule in Alabama. He devoted his life to , 
agricultural re.search for the betterment of the South and his peo- 
l)le. I'ersuading farmers to diversify lh('ir crops by planting soil- 
enriiliing peanuts and sweet j)Otatoes instead of soil-exhausting 
(otton, Dr. Carver next solved the problem of linding new u.ses 
lor thesi- crops, which had become over-abundant as foodstuffs, 
h'rom the pi-anut he made cheese, milk, coffee, tlour, ink. dye.s, 
soap, wool! stains and insulating board, t(> list but a lew of his 
,^00 products. J rom the sweet |.»otafo came llour, vinegar, mo¬ 
lasses. rubber, etc. ^’ears before plastics from wood wastes were 
lust attempted, he was making .synthetic marble from wood shav¬ 
ings in 1^40 he donated his life .savings of $,^3,000 to establish 
the ('arver foundation to carry on his re.search. In i(;J 3 he was 
awarded the Spingarn medal and in 1939 the Roosevelt medal. 
He died at 'I'uskegee, Ala., Jan. 5, 1943. 

CARVER, JONATHAN ('1710-1 7S0). American traveller. 
w\as born in Weymouth, Massachu.sells. After serving in the 
I'rench and Indian war he joined the comi)any of Maj. Robert 1 
Rogers ((/.v.) to explore the great north-western territories I 
Rogers sent him by the Fox-Wisconsin route to the Mississippi ] 
.ind up that river to the Falls of St. Anthony to visit the Sioux 
tribes. He spent the winter of 1766-67 at one of their villages on 
the Minnesota river. In the spring he started to return to Macki¬ 
nac, but at the mouth of lh(> Wi.sconsin ri\’er he met Cajitain Janies 
'Eute. in comm.ind of a party sent out b\- Rogers to explore a route 1 
to the I'.icilic ocean. Tute brought orders for Carver to join the 
party as draughtsman and third in command. 'Ebey i)rocee(l<'d up 
the Mississippi and (rossed to and skirted the shores of Lake 
Superior to the Grand rorlage. There they waited for supplies 
from Rogers, but his failure to semi them caused Tute to abandon 
his exiH'dition .uul return by the north shore of Lake Superior 
to the fort, where he arriveil in Aug. i 70S. Rogers had e.xcceded 
his powers in employing the.se agents, and Carver was never paid. 
After nine years of misfortune and ])overty his book. Travels 
throuffh the Interior Parts of Sorth America iu the years J7O6, 
17(17, 176''’. was printed in London (1778). Its success was imme¬ 
diate. but this came loo late to bring the author any material 
benefit. He died in London in 1780. a broken old man. 70 years 
of age, and was buried in the potter’s held. No narrative of early 
adventure and travel in America has ever approached the popu¬ 
larity t)f this work. At least 3: editions in English. French, Ger¬ 
man and Dutch were printe'd. The .second part, dealing with the 
life and customs of the Indians, is largely plagiarized from earlier 
French writers, hut this does not warrant discrediting the whole 
as some historians have done. Carver’s original journals, includ¬ 
ing a day-by-day log of his journey, are in the British Museum 
and substantiate the main facts of the first part of his book. Care- , 
ful comparison leads to the conclusion that the book was written 


from memory, with these journals not at hand. Besides the minor 
inaccuracies, the book is guilty of deliberate falsification when it 
denies Rogers credit for initiating the expedition and conceals the 
fact that Tute commanded it. Just how far Carver is re.sponsible 
for these deceptions and the plagiarism cannot be determined. 

See J. T. Lee, A Bibliotfraphy of Carver's Travels (VVis. Hist. 
Soc., Proceedings, igog, pp. 14.3-183), and Captain Jonathan Carver: 
Additional Data (Ibid., igi2, pp. 87-123); W. Browning, “The 
Early History of Jonathan Carver” (H^isronsin Magazine of History, 
iii., 2gT-3o6) ; and T. C. E 71 liott, “Jonathan Carver’s Source of the 
Name Oregon” (Oregon Hist. Soc., Quarterly, x.xiii,, .yt-'jg). 

(O. W. H.; X.) 

CARVING. In carving a long sharp knife and a two-pronged 
fork are essential, and a steel should also be provided. 

Sirloin. —Place the joint with the chine bone to the left and the 
fillet underne.ith. Release the meat from the chine bone and also 
from the blade bone for about three-quarters to one inch, accord¬ 
ing to (he number of persons to be served. Then carve in thin 
slices the entire length of the joint. To carve the fillet or under¬ 
cut, reverse the joint, loosen the meat from the bone, and cut in 
slices at eight angles (o (he blade bone. 

An alternate method whtm a large number of portions have to 
he served, is to turn the dish so that one end faces the carver and 
the chine bone is at the opposite end. Release the meat from the 
chine bone with (he pointed end of the knife, and cut the meat, 
slicing vertically the whole length of (he joint, commencing at the 
left hand outside. 

Leg of Mutton. —Place the knuckle end to the left of the dish 
and turn the joint on the di.sh in such a way that the part W'ith 
the most meat is away from the carver. Commence slicing about 
two or three inches from the knuckle, holding the knife in a slant¬ 
ing position and working from left to right, ('ontiiuic until the 
meat on the upper side of the joint is removed. 'I'urn the joint, 
and with the knife in a horizontal position and parallel with the 
dish slice off (he remaining meat. 

Shoulder of Mutton. —Place the joint with the knuckle towards 
(h«* left hand of the carver. I''ut the fork securely into the knuckle, 
raising the joint from the dish. Commence slicing to the left hand 
side near the fork, carving across the' grain in neat .slices of about 
one-f|uarter to one-eighth of an inch thick. Towards the end of 
the joint it will be neccs.sary to turn the knife slightly to release 
the meat from the bone, ’^'hen as much of the meat as y)ossil)le 
has been removed, turn the joint over, keeping the knuckle to 
(he left and the knife in a horizontal jwsition and parallel to the 
dish, carving thin slices, working from the right to the left. 

Poultry and Game.—In the case of large birds, it is well to 
remoxe (he wish-bone or merry thought before carving; birds 
should be placed with the legs turned away from the carver. 

Turkey. —Remove the legs by cutting through the thin .skin 
which c(.>nnects (he top of the leg and breast. Then gently pull the 
joint from the carcase and separate it with the pointed end of the 
knife; (he meat should be cut in vertical slices from the uppc'r 
joint of the leg. Rc-mo\e the wing with a portion of th(‘ breast, 
then carve the latter in long, thin slices. An alternative method is 
to eommenee carving the breast after (he remcnad of the leg but 
before the wings. Capon and large fowl are carxed in the same 
way as a turkey. 

Chicken .—Remove the legs in the same way as when carving a 
turkey. Cut the legs in half lengthways, serving the drum-stick 
half with the wing and the other part with the breast. Then slice 
the remainder of the breast. An alternative method, suitable for 
hotel and restaurant use, and when dealing with small birds, is to 
divide the carcase in half horizontally, cutting the remainder into 
two by chopping through the breast bone lengthways, rejecting 
the back or under-carcase. Pheasant, blackcock, ca{)crcailzie and 
duck are carved in the same way. 

Goose. —Remove the legs and wings with a portion of the 
breast and slice the latter. Release the flesh from the breast bone 
and carve the breast in thin slanting slices, starting from where 
the wings have been removed. 

Pigeons, Partridges and Other Small Game. —When the birds arc 
small and only enough for two portions divide equally into two, 
cutting through the breast bone with a sharp knife. If available, 
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use game scissors for they facilitate the severing of the back 
bone. They are also convenient for removing the base of this 
bone, which should be done before serving. To serve four jwrtions 
cut in half along the breast bone and divide each side of the 
bird in half with a slanting cut from the point where the wing 
joins the carcase towards the neck end. 

Wild Duck. —Remove the wings, dissect the entire breast away 
from the carcase and carve in horizontal slice.s across the grain. 

Roast Hare. —Remove a rectangular portion of flesh from the 
back forming the saddle, and cut .in thin slices. Then slice the 
flesh from the hind legs. (D. D. C. T.) 

Carving in Sculpture. —To carve is to cut, whatever the 
material; but more particularly as appertains to the art of sculp¬ 
ture. The name of sculpture (.vrr 'Sculpture) is commonly re¬ 
served for the gr(‘at masters of the art, c.specially in stone and 
marble, while that of carver is given to the artists or workmen 
who execute the subordinate decorations of architecture. The 
word is also s[iccially api)Iied (o sculpture in ivory (see Ivory 
C'akvi.nc. ) and its substitutes, and in wood (.see Wood-Carving) 
and (ither soft materials ( sec also CIem ). 

CARVING TOOLS, the various instruments used in the art 
of cutting wood, stone, ivory, etc., for ornamental purposes. 
I’rimilivc peoples employed sharpened lish-bones, flint and shells 
in carving wood and ivory articles, accomplishing re.sults that 
to-day would seem impossible. After the di.scovery of steel the 
tools for carving were developed considt'rably; however, the prin¬ 
ciples of many of the oldest tools are ‘Uill being u.sed, differing only 
in the quality of steel. The names and u.ses of the tools employed 
in the carving of the most important materials, viz., wood, stone 
and ivory, are given below. 

Wood-carving Tools. —The history and development of wood¬ 
carving tools may be said to follow liie history of iron and steel 
tools. Fixcei't for certain refinements in the steel itself, working 
methods, etc., and the belter and lighter design of the tools, the 
wood-carving tools of to-day are practically the same as those 
used several c caituries ago. A firofessional wood-carver may have* 
well over a hundred tools, most of the.se varying only slightly in 
size, width and swc'ep. using them according to the requirements 
of his work. Japanese and t'liinese wood-carvers do very line work 
w’ith but few tools, a single knife often being employed for many 
different {lurposes. 

beginners are usually advised to start', with a set of tools vary¬ 
ing from 12 to 24, as tlie other tools are largely only variations of 
these in size and sweep, and may be ac quired as experience dic¬ 
tates. The wood-car\er's tools consist largely of chisels, knives 
and gouges of various shapes and sizes. These are generally lighter 
in weight and of a design more suitable for wood-carving than (he 
chisels and gcniges used by the carpe-nter or joiner. Many of (he- 
carving tools vary only in the size and .svveej) of the cutting edge 
When a wooci-c arver speaks of the “sweep” of a gouge, he means 
the actual curve at the cutting edge, as made when the tool is 
pressed perpendicularly into a piece of wood. 

Chisels and gouges for w’Ood-c:arving vary from in. to i in. 
in wadlh at the cutting edge, the curves or “.sweeps” of the gouges 
varying from (hat of a half circle, called a deep gouge, to a curve 
that is almost flat, called a flat gouge. The chisels vary in width 
at the edge, some of them having the edge straight across or at 
right angles to the blade while others have the edge slanted off at 
an angle across (he tool. 

Wood-carving tools arc made in two fornas; straight-siclcal (fig 
1, A) and spadc‘-sha[)e(l or ri.sh-(ailecl (Al The latter conceals 
less of the wood under the tool and also w'orks into corners where 
a straight-sided tool could not be used. 

A straight tool (A) is more generally used than any cjthcr. A 
“long bend” tool and a “short bend” are shown also (C and D). 
These two tools are used in places where the straight tool would 
not cut, as in deep hollows. Straight-, long- and short-l)cnd tools 
may be obtained in the straight-sided or fish-t-ailed types. Wood- 
carvers also use esjHTially shaped knives for their work, three 
types being shown (E). Stamps made of steel are sometimes used 
by the carver to stamp portions of carved backgrounds into more 
or less regular patterns, two of which are illustrated (G). Some ^ 
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wood-carvers make them from iron or steel nails, sawing off the 
nails and filing the ends into various sha[x\s. Special files, called 
carver’s rasps (//),Arc sometimes used for roughing out or smooth¬ 
ing off parts of the work. 

For the lighter cuts the wood-carver uses the tool with his 
hands, one hand pushing the tool and the other hand resting on (he 
blade, controlling it. For heavy cuts, usually in preliminary work, 



Fig. 1 .—VARIOUS tools used in wood carving, see text for details 


he u.ses a carver’s mallet or maul to drive the tool (F). When 
clearing away large quantities of wood, as in the [irelimiiiary stages 
of large work, many carvers u.se the heavier carjienter s or wood¬ 
worker's chisels and gouges, and at times jiarts of the wond are 
bored away or entirely through, with a brace and bit, the work 
being of cour.se finish(‘d up with the regular carving-tools. 

(Generally the work that is being carved is held firmly to the 
beruli by clamps, or it is clamped in a vice. A wood-carvei s bench 
is provided w'ith holes in the lop, and the top of the viee, which 
is level with the bench, is also provided with a hole, I'eg.s fit in 
these holes. Flat work is rested on the bench lop in suth a man¬ 
ner as to come between a peg in the vice and one or more [n’gs in 
the bench top, the vice being scjueezed up to hold the work firmly 
between the pegs. The top of a wood-carver's bemh is lure illus¬ 
trated (J). 

Wood-carving tools are made of the. best grades of line tool 
steel, forged info the various chi.sel, gouge and knife sliapes hy a 
skilled lool-srnilh. u.-^ing a charcoal, coal or ga^s fire in the forge to 
leat the steel, iisu.iliy to a dull red colour. When the tool is 
forged into shape, it is again heated to a dull red and hardened 
by plunging it into an oil or water bath, after which if i.^ tem¬ 
pered by a slight reheating, the temper being drawn to a lemon 
yellow or a dull straw colour. Authorities differ as to the pro[)er 
amount of hardness to be h.-ft in the edge of a car\ ing tool .ami 
many wood-carvers reharricn .'iml temper their tools to their own 
liking. After the tempering jirotess the edge of the tool ground 
down on a grinrlstone, (he tool being wcdl moistened with water 
to keep it from so heating as to destroy the temper Ihe rough 
edge thus formed is smoothed down by rubbing it bad .tml forth 
on a fine-grained oil stone, well moistened with oil. until a very 
keen edge is obtained. Spircially shaped stones (ailed “.slijis,” 
which are oil stones .shaped to fit inside gouges and oth(‘r tools, are 
used at this stage for the inside sharpening of I lie tool'- tlie slip 
being held in one hand and rubbed against the tool held in the 
other hand. During the sharpening the edee of the tool is fre- 
(jiiently driven into soft wood to remove the “feather edge,” or 
fringe of .steel which forms on the edge of the tool Slips and .small 
stones are frequently used as above by the carver to obtain very 
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line and actnrale ed^es, particularly on .small tools of all .shapes. 
Many wood-earvers .sharpen both sides of the edge, the under suie 
at the usual atixle and the top side at a very slight apgle, though 
e#|>erts difler a.s to this. The linal edge is given to wood-earving 
tools by stropping them on a piece of oily leather which is charged 
with some line abrasive, such a.s crocus or rouge, to obtain the 
\ery sharp culling edge necessary for all wood-carving tools. 

'Fools that are used in hard wood are freriuently ground and 
sliar[>ene(i at a lesser angle than those used in soft wood by pro- 
ic'ssional ( arvers, who sharpen their tools fretjuently as they work, 
never allowing them to become dull. Sharpening is a very difficult 
art and ref|uire.s miu h practice before a satisfactory edge may be 
had. Instead of a grind-stone many carvers now' use a (juick- 
(lit ting, Hat, (arbcjrundum stone, wi-ll charged with oil. on which 
the tool is rubbed to a rough edge, before finishing up with Ihe 
liner stones and the slro]). 

Stone-carving Tools. —The sione-i utter’s instruments, as dis- 
linguished from those of the wood-iulter, are largc-ly as follow: 

( 1 ) (’hisel.-, with various shapes, w’idlhs, and (em]M-rs; (j) tooth 
(hisels, tor the lirsl or rougher cutting; s|)lill(Ts; (4/ hand- j 
drills; (5) bow-drilK; (Oj jioints; (7) pointing machine-; (S) 
jineumatic tools; {<)) rasps; (10) hand hammers, inc luding wooden 
mallets; ( i i ) clnininies, which may be oi copper, soft iron or Ic-ad 

Ivory-carving Tools. —'Flic* tools for ivory-carving seem to 
have remained much (he- same within historic rc-torcl. 'Flu- material 
rec(uire.s \c*ry hard and sharp tools for c lifting; however, it i.s c-asily 
.s.iwed (if filed. 'J'he average ivcjry-carver s tools include the fol¬ 
lowing: (t) bow-saw, or a small-toothed circ ular saw for the jiic;- 
liminary i lilting; (2) lloat, a tapering tool in a wooden handle; (3> I 
gouge and mallet ; (4) rasp and tile; (5) chisels; (6) scraiier, a dis- 
limlive tool of ivory-carving, resemfiling a wood-carving chisel, 
and used for removing the subslatu'e in shavings, for engraving 
the most delicate lines or for linishiiig; (7) miscc*llaneous tools, 
such as drills, compasses, groovers and a l.irge sc-leclion of knives 
lor paring and finishing. f.SVe ;dso .Sii'LgTUKK Tr.c-n.Mc.HE; 
l\<ii<v ('.\NVi\c; I fbi Th.) 

CARY, ALICE (iS:o-i.S7i), and PHOEBE (kS-m-iS;!), 

Ameriian poets, wine born at Mount Healthy, near ('incinnati 
(Ohio). res[»ec Ii\i-lv on A[Mil :(>, iS’o, and Sept. 4, i.s^.p Their 
education was l.irgely sell-accjuired, and their work in litcTalure 
was always done- in unbroken comiianionshij). 'Fheir jioems were 
first collected in a \'olume eiililled /'ca’w.c <>f Ali((‘ and Pliorha 
Carey ( 1S50). .Alice, wlio was much the more voluminou.s 
writer ol (he two, wrote jirose sketches, noveds and poems, the 
best of which treat (he surroundings and friends of her girlhood. 
Her lyrical poem, “I’ic Iurc's of Memor\',” was prai.scal by lulgar 
All.in I’oe. I’boc'be published (w'o volumes of poems ( 1S54 and 
iSo.S), l)u( is best known as the author of the hymn “Nearc'r 
Home, ’ beginning ‘One swc-etly solcmin thought," Alice died in 
New A'ork lily, I'eh, 1iN7i. and f’hoebe in Newport fR.I.), 
julv 31 of (he s.imc- >'ear. 

'Fhc- (ted H'arA’.s of AlJrr and Plnu hc Carv were pub 

ll.slu'cl in lioslon in iSS(). 

CARY, ANNIE LOUISE ( IS4:-IC9:1). American singer, 
was horn in Wayne (Me ». on Oct iS.i.', .Slu- studied in 

Mil.in. and m.ide her debut as an operatic contralto in Copen¬ 
hagen ill iS(i.S, She- had a siuccsslul Kuropean career for several 
vc^'lr.^, siii^ung in Slcxkholm, I’aris and London, and m.ide hc*r 
New N'ltrk lust aiipearamo in 1S70, I'nlil she retired in iSS.', on ' 
her marriage to (diaries M R.iymoncl, she w.is the most ]>()])ular , 
sifiger in .Ameriia She died on .April y at Norwalk (('onn ). | 

CARY, HENRY FRANCIS ( 77 -i.'s44 t, translator of (he 1 
Divnta i'onnfiedia, was horn at Oihraitar, the son of an army I 
capt.iin, and educated at Christ C'hurch, O.vford, where he devoted 
muiji time to the study of French and Italian literature'. On leav¬ 
ing Oxtonl he took holy orders. I'or aliout it years he' was 
assistant-librarian in the British Museum, and in i.S.p he receivc'cl 
a C'rown pension His translation of (he whole of (he Divine 
Comrdy appe.irc'd in 1S14, was praised by ('olericlge, and passed 
through four editions during its author's lifetime Though Cary's ; 
blank verse hardly reprodiicfs the strength and (erseness of ! 
Lanfe’s terza rima, the translation has great merits. 


CARYATID, a drafted female figure used as a support, 
especially in Greek, Roman and Renais.sance architecture. 



A, Casino ol Cius IV.. Kome; B, V^illa Guilla; C, Er(*chthcum in the British 
Museum; D, Constantinople Museum; E, Milan Cathedral; F, Erechtheum, 
Athens; G, Cnidian treasury at Delphi; H. Villa Mallei; I. Grand Theatre, 
Bordeaux; J, House at Nancy, France; K, caryatids hy Jean Gmijon, Louvre 

CARYOPHYLLACEAE, ;i fiimilv of dii ot vledonous jikinls, 
containing about So genc-ra with 1,300 species, and widelv dis- 
Irihuled, e.sjiecially in temperate', al])ine and arctic regions. The 
jilanis are hc'rhs, sometimes heccmiing shrubby at the ha.sc', with 
opposite, simple', generally uncut leaves and swollen nodes. The 
main axi.s ends in a flowcm (definite inllorescenco 1, and llower- 



FIG. I —PINK (UIANTHUSI, A SWEET SCENTED FLOWEH OF RED OR PINK 
AND WHITE BLOSSOMS 
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bearing branches arc borne one on each side by which the branch¬ 
ing is often continued. The flowers are regular, with four or five 
.sepals which are free or joined to form a tube in their lower 
portion, the same number of petals, free and springing from below 



Fig. 2.—PINK (DIANTHIJS), SHOWING DETAILS OF STRUCTURE 


I (campion. L. Flos-Cncnli is ragged robin i, and A'^rostrwnu} 
j (Git/nif’o) (corn cockle). Several, such as Lychnis vcspcriina, Si- 
j Icnc nutans and others, open their (lowers and are fragrant in the 
evening or at night, when they are \isited by night-ll>ing moths. 

In North America the family is icprescnted by about 300 
species, most numerous in mountain regions and belonging ihietlv 
to Silrnr, Armaria, Alsinc and Ccrastium. The plants of thi^ 
famil\' are of little or no economic \alue. Dianihns ((arnation 
and pink), Gypsophila, Lychnis and others, are garden plants. 

Fnr .1 tri'atment of the genera srr F. Pax ;mt| K. ITnl'fniann, {'ar\ (>- 
phyllaec.u'; F.ngler and Prantl, Die Nalurlii lun Pllan/cntamilian ib c; 

^7.‘i-567. fig- 1^0-150 (19J4). 

CASABIANCA, RAPHAEL, Comtc dk (ir.pS-iSyO. 

French general, was descended from a noble C'orsican farnih’, 
and in 170.:; was api)ointed lieutenant-general in ('or.sica in jilaci' 
of Pascale Paoli, who was outlawed for intrigues with England. 
After the iSth Brumaire he entered the senate and was made 
count of the empire in iSoO. His nephew. Lons df. Cas.muanca 
(1 7f)j-i7()S). entere’d the French nax'y, and in i7()j w.is in com¬ 
mand of the “Orient,” which at the battle of the Nile boia' the 
llag of Admiral Brueys. When the latter was killed. Casabianca, 
though badly wounded, fought the burning ship to the end, and 
perislietl with mo^t of the crew. His son. (liacomo Jocante, a bo> 
of ten years of age, refused to leave the ship and died in trx ing to 
saxe his father. 'Phis heroic act was the subject of several potaris, 
imluding the well-known ballad bv Mrs. Hemans. 

CASABLANCA, a sea|)ort on the Atlantic coast of Morocco, 
in 33^ 27' N., 7^ 46' W. The modern city, which has grown uji 
around a small Arab town, is rectangular in shape, with its base 
toward the sea. 'Phe central point of the city is the Place de 
France. Irom which all the main routes of the city radiate. 


A. Flowerinn stioot 

B. Flowfir In vortical section 

C. Floral diagram 

the ovary, twite as many stamens, inserted with (he pt'lals, and 


The city is hy far the most important seajiort in Morocto. and 
probably of North and W’est Africa. It is one of tin* largeM kmi 
( res of population in (he (onntry and the fourth city of thr Afri¬ 
can (ontinent. Its excc'lh'iit harbour W(»rks make it one of the 


a i)istil of two to five carpels joined to form an ovary containing 1 largest, if not the largest, artificial ports in the world. The t’a/is 


a larg(‘ number of ovules on ;t central iilacenta and bearing two to 

five styles; the ox'ary is one- --- 

celled or ineompletel>'partitioned \ ( 1/ 

a( the ba.se into three to five W i 

cells; honey is sc'creted at the \m 

base of the stamens. The fruit w/j ^umicocular ovaby : 
i.s a capsule containing a large i 

number of small seeds and open- [j Mi __^ovuLt» 

ing by aifical teeth; the .seed eon- ih \L Hi'—^ 

tains ;i llourv endosperm and a ici' '' Hl- 

1 1 ItWji/ tJl ' ^FHCE CCHTRA*. PtACtVTA 

eurvi'd embrj'o. 

The family is divided into * NUllr 
Iw'o well-defined tribes which are /| .i 1 

distinguished by the character of J] 

the llovver and the arrangements \\ ///^ ^ styles 

for ensuring pollination. Iv -—- 

I. Alsinoidcar: the se])als are 

free and the llowers arc open, /—-Vi — 
with spreading petals, and the 

honey which is secreted at the | ovoiw 

base of the stamens is exiMised to j 

(he visits of short-tongued in- «> N ^ '\rnti cintral placenta 

sects, sudi as flies and small b- 

, . ,1 .1 . 1 Fig. 3 .—detail of the mouse- 

bees, th(' i)et.i s aie white in col- chickweed (Clrasiium hir 
our. It includes several British sutumi 
genera. Ccrastium (mouse-car A. Pistil cut vertically 
chickweed), StcUaria (stitclnvort horizontally, and ti.o 

, V . , 1, J > / 1 halves separated so as to show 

niKl chitkweed), AkCIUIKKI (sand- Ihe interior of the cavity of the 

W'ort ), (pcarlwort), .S/icr- ovary 

^ula (spurrey ) and Spery^ularia (sandwort spurrey). 

II . Silcnoidrac: the .sepals arc joined below to form a narrow 
tube, in which stand the long daws of the petals and the stamens. 


partly dosing tlu* tube and rendering the honey inaccessible to all 
but long-tongued in.scets such as the larger iiees and Lepidopli-ra. 
The llowers are often red. It includes several British genera:— 
Dian/hus (pinkj, ^ilcnc (catchlly, bladder camjiion), Lychnis 


airport by i()45 was probably the third largest in the world and 
during M'orld War II handled more traffic ti liidlx' inililary) than 
an>' otli(“r airport. I'hc poinilation was 2.^7.430 in Kyfii ( 1S4,(itiS 
natives and 72.762 Eurojicans). In 193S trade amounted to 
2,600,000,000 francs (1,700,000,000 irniuirts. ()00,ooo 000 exporh 1 
The (own was originally founded by the Bortugue-e, on tlw site 
of (he ancient z\nfa. whidi they dcstrox’cd in i4()3. It was occu¬ 
pied b\' the I’reudi in Aug. 1907. in consccpiencc of the murder ol 
a number of I'reueh and Spanish workmen engaged on (he har¬ 
bour works. In large* elerlric power works, erected in con¬ 

nection with the eledrilieation of the railwaxs, were* coinpletc-cl 
and flirthcT extensions of the harbour works were eoinplelecl in 
\()2^ and later years. 

('asablanea was occupied by U.S. forces in Nov. km? and was 
later turned over to the administration of (Ic-n. Charles de 
Caulle’s government. Anfa, a suburb of Casablanca, was the 
scene of an zMlied conference between Lresifk'nt Roosexa-it and 
Brime Minister Churchill in Jan. ic)43. 

CASA GRANDE, a national resiTve, technically known as 
a national monument, in Binal count\’, Ariz., which has within its 
bounds sonic* of the most not(*wcirthv rc*lics of a prehistoric age 
and iieoplc within the limits of the I'nited .States, d'he ruins arc- 
situated near the left bank of the Cila rixer about 12 mi. from 
l-’lorence, Ariz., and 15 mi. northeast of (he slaliori, Casa (iraiule 
on the Southern I’aeifie railway. It reseinbl(*s the- Ca a Crancle 
ruin of Chihuahu.i, Mexico, xxitli its xvalls of sunclried itiVuhc 
(a composition of lime, earth and pebbles), and it.s area ol rooms, 
courts, plazas and jiyramids, surrounded by a xv.ill 'Ihe (ir.-.l 
known white man to visit Casa Crancle xxas the* Jesuit missionary 
Kino, in 1694. The house wa,s already a ruin but he clc--c ribecl it 
as large and ancient and certainly four stories high. In the- imme¬ 
diate xdcinity were the ruins of other houses, and in the* country 
loxxards the north, cast and west xvere ruins of similar structures. 
The identity of its builders is unknoxvn as is its age, but there i^ 
rea.son to bcliex’e that settlements on it.s site antedate- niosl of the 
present cliff dwellings of the southwest. Irrigaiion can.ils indi- 
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rate an agrirultural oronnmy. John Russell liartletf, described j 
the ruins in 1854, and in 1889 congress voted that it be protected 
.TS a government reservation; in 1892 it was done. 

CASALE MONFERRATO, a town and episcopal see of , 
I’iedmont, Italy, in the provituc of Alessandria, 21 mi. N.N.W. | 
hy rail from the town of Alessandria. I'f)]). (1936) 25.485 (town); 
37.098 (fommutie). It lie.s in the plain on the right bank of the | 
I’o, 377 ft. above sea-level, and is a junction for Mortara, Vercelli, j 
fhivassn and Asti; it is also (onnect(!d by steam tramway.s with j 
Alessandria, V’ercelli and Montemagno. The line Lomliard Ro¬ 
manesque cathedral, originally founded in 742, was rebuilt 1100- 
06. The church of .S. iJorneniio is a good Renai.^.sance edilice, 
and there are some line pal.ii es. About lo mi. distant is the Sacro 
Monte di Cn'a, with 18 diapels on its slopes containing lerra- 
Kjtta groups of statues, rest-mbling those at Varallo. Casale Mon- 
ferrato was given by ( harlemagne to the church of X’lrcelli, but 
obtaitK'd its liberfv’ from Trederidc. 1 (Harbarossah It was 
s.uked by the Iroofis ol X'ercelli, Alessandria and Milan in 1215, 
but r<-built and fonilied in 1220. It fell under the jiower of its 
niar(|ui.ses in i 299, and bec.'ime tin.* chief town of a small state. 
In 153O it jiassed to the Gonzagas of Mantua, who fortified it 
very strongly. It ha.s since been of considerable importance as 
a fortress; it sut(e.s.'-iully re.sisicd the Austrians in 1849. and w’as 
.'•treiigthened in 1852. 'I'liere are large cement factories here. j 
CASALS, PABLO ( 1879- ), eminent violoncellist, com¬ 

poser and conductor, was ])orn at Vendrcll, near Barcelona, Dec. 
to, 1876. lie received hi.s first musical instruction from his 
father, an organist, later lunoming a pupil of Jose Garcia at the 
Barcelona conservatoire and then studying at Madrid, lie made 
his first iiublic appearance in Barcelona in 1889 but had lo wail 
some years before he obtained general recognition. Thus it was 
not. till 18(18 that he was hearcl in Baris (Lamoureu-x concerts) 
and in London (('rystal palace); Iiut thenceforward his fame 
ra[)idly extended. He paid his lirst visit lo the United States in 
11)01. He married first Guilhermina Suggia, and subse(|uently 
Susan Melcalle. .Sec Lillian Littlehales, /‘al>lo CiL^als (1930). 

CASAMARI, a Cistercian abbey in the province of Rcmne, 
6m. R.S.E. of N’eroli. It marks the site of Cerealae, the birthplace 
of Marius, afterwards known as Cereatae Marianae. The abbey 
is a fine example of Burgundian early-Gothic (1203-T7), paral¬ 
leled in Italy by Bossaruiova aloiu' (which is almost contemporary 
with it), and is verv well preserved. 

CASANOVA DE SEINGALT, GIOVANNI JACOPO 

(1725-1798), Italian adventurer and author of the famous 
Mrnioirrs, was born at Venire in 1725. His ixirents, taking a 
journey to London, left him, when he was a year old, in ch.-irge 
of his grandmollier, who .senl him at 16 lo tlu' .seminary of St. 
Cyprian in X'enice, from which he w’as expelled for scandalous 
and immoral conduct, which would have cost him his liberty, had 
not his mother prodired him a situation in the household of the 
Cardinal ,Xi <|uavlva where he remained for a short time betore be 
began th.it i areer of adventure and intrigue which only ended witli 
his ilealli. He visited Rome, Naples, Corfu and Conslantinojile. 
By turns journalist, jireaiher, abbe, diplomatist, he was nothing 
very long, exiefit lunnmc ii bonnes fortunes. In 1755, having re¬ 
turned to Venice, he was denounced as a spy and impri.soned On 
Nov. I. 175(1 he esiajH-d, and made his way to Baris. Hi're he 
vva.s made director of the state lotteries, gained much financial 
reputation and a consideralde fortune, and made a ligure in high 
sotiety. In 1759 he set out again on his travels. He visited in 
turn the .N'etherl.uuls, South Germany. Swit/.erl.ind—where he 
made the accpiaintanie of X'oltaire,—S.ivoy, southern Brance, 

1 'loreiK (—whence he was expelled,—and Rome, where the pope 
gave him the order of the Golden Spur. In 17P1 he returned to 
Baws. and for the next four or five ye.us lived partly here, partly 
in I'inghintl, South (iermany and Italy. In 1764 he was in Berlin, 
where he refused the offer of a post made him by Frederick II. 
He then travelled by way of Riga and St. Petersburg to Warsaw, 
where he was favourablv' received by King Stani.slaus Poni.itow.ski, 
A scandal, followed liy a duel, forced him to flee, and he returned 
by a devious route to Bari.s. only lo find a lettre tic cachet awaiting 
him, which drove him to seek refuge in Spain. Expelled from 


Madrid in 1769, he went by way of Aix—where he met Cagliostro 
—to Italy once more. From 1774, with which year his memoirs 
cIo.se, he was a police spy in the service of the Venetian inquisi¬ 
tors of state; but in 1782, in consequence of a satirical libel on 
one of his iiatrician patrons, he had once more to go into exile. In 
T 7S5 he was appjointed by Count VValcistein, an old I’aris acquain¬ 
tance, his lilmirian at the chateau of Dux in Bohemia. Here he 
lived until his death, which probably occurred on June 4, 1798. 

The niiiin authority lor ('a.snnf)va’.s life is fii.s Memoirrs (12 vols., 
Leipzig, 1826-1838; many later editions and translations), which were 
wriUeii at Dux. ’I'liey are clever, well written and, above all, cynical, 
and interesting as a trustworthy picture of the morals and m.anncrs 
of the times. .Anujiig Ca-;.Tno\va’.s other works are Confutnzionr della 
storia del f^averno ]'cneto d’Amelol dr la Hous.sayr (Amsterdam, 1769) ; 
and the Ilistaire (Leipzig. 1788; reprinted nordeaiix, 1884; Kng. trari.s. 
by B. Villars, 18(12). Sec .Arthur Machen. trans., Afrnmir^ of Casa¬ 
nova; S. G. Fndore, Casamivu: His Known and Unknown Life (1929) ; 
M. Rostand, Private Life of Casanova (1929). 
j CASAS GRANDES (“Great Houses”), a small village of 
[ Mexico, in the state of C^hihuahua, on the Ca.sas Grandes or 
■S.-m Miguel river, aboul 35 mi. S. of Llanos and 150 mi. N.W. of 
' the city of Chihuahua. Poi). (1940) 1,126. The railway from 
j ('iuclad Juarez to Mexico City passes through the town. It is 
j celebrated for the ruins of early aboriginal buildings still ex¬ 
tant found nearby. They are built of “sun-dried blocks of mud and 
grav’d about 22 in. thick, and of irregular length, generally about 
3 ft., probalily formed and dried in situ.” The walls are in some 
filaces about 5 ft. thick, and they .seem to have been plastered 
I both inside and out.sidc. The principal edifice extends 800 ft. 
from iKulb to south, and 250 ft. ea.st to west; its general outline 
is rc( I angular, and it apjiears to have consisted of three separate 
piles united by galleries or lines of lower buildings. The exact 
plan of the whole is obscure, but the apartments evidently varied 
in size from mere do.sets to exlen.^ive courts. The walls still stand 
at many of (lie angles with a height of from 40 to 50 ft., and indi- 
(.-.le an original elevation of .several .stories, pc'rhajis six or seven. 
.At a distance of about 450 ft. from the main building are the 
substructions of a smaller edifice, consisting of a series of rooms 
nmged round a sc|uare court, so that there are seven to each 
side liesides a larger aijarlmimf at each corner. The age of these 
buildings is unknown, as they were already in ruins at the time 
of the Spaiiisli conquest. The wliole region of Casas Grandes is 
studded with artificial mounds, from which are excavated from 
lime to lime numbers of stone axes, metates or corn-grinders, 
and earthen vessels of various kinds. The eartlien vessels have a 
white or reddish ground, with ornamentation in blue, red, brown, 
or black, and are of much better manufacture than the modern 
pottery of the country. Similar ruins to those of Casas Grandes 
exi.'-t near Gila, the Salinas and the Colorado, and it is prob¬ 
able (bat tliey arc all the erections of one people. Hubert Howe 
ICim rofi is di'^posecl to assign them to the ^Moquis. 

Si f IF n. Bancrep, 7 he S'ative Ktiees of the Pacific States of 
North .1 wcr/V(/. ol which the principal authorities are tiie Notieias del 
L.slai/o de i hill null ua of Escudero, vvlio visitcvl the ruins in 1819; an 
arli(le ill tlie first volume of the Album Meximno, the author of 
vvhitli was at Cas.is Grandes in 1842; Personal Narrative of Explora¬ 
tions and Incidents in 'J'cxa.s, New Mexico, Calijornia, Sonora and 
Ch.-k’nihua U854), liy John Russell Bartlett, who e\plored the locality 
in 1851. 

CASATI, GAETANO (183.8-1902), Italian geographer and 
travc'ller in Africa. Born at Lesino, he entered the corps of Ber- 
saglicri in 1859 .and look part in the wars of indeiiendcmce against 
Austria. Subsc’C|uently he was enifiloyed in tlie making of the 
ordnance survey maps of Italy. In 1879 Ca.snti resigned his com¬ 
mission to devote himself wholly to geographical work. In the 
I .same year he started for the Bahr cl Ghazal province of the Sudan 
i lo join Gessi Bnsha (see Sudan: History). He travelled w'idely 
j in that region and visited the upper Welle basin of the Congo. He 
I also carried on operations against slav'e raiders and on the rise 
of the Mahdi made his way south to Lado. where in 1SS3 he 
joined Emin Pasha, under whom he served. He was for .some time 
Emin's agent in I'nyoro. There he was made prisoner and tied 
naked to a tree. Left to his fate he managed to escape and re¬ 
joined Emin. In 18S9 he accompanied H. M. Stanley and Emin 
to Bagamoyo and returned to llal.v. Later he published an 
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account of his travels fEnp. (rans. Ten Years in Equaloria », which 
had added a good deal to the knowledge of the headwaters of the 
Nile. 

CASAUBON, FLORENCE ESTIENNE MERIC (1500- 

1671), English classical scholar, son of Isaac Casaubon, was bt)rn 
at Geneva Aug. 14 i5gQ, and completed his education at Eton 
and Oxford. For his defence of his father against the attacks of 
certain Catholics {Pictas contra malcdicos patrii Nominis ct Re- 
lii’ioiiis Hastes, 1621) and against imposters who had published, 
under his name, a work on T/ie Origin of Idolatry {Vhidieatio 
Patris advcrsits Impostores, 1624), James I. conferred on him a 
l)rel)en(lal stall at Canterbury. During the Civil War he lived a 
retired life, and after its conclusion refu.sed to aiknowledge the 
authority of Cromwell, who, notwithstanding, requested him to 
write an “impartial” history of the events of the period, an offer 
w'hich he declined. After the Restoration he was reinstated in 
his benefice. He died at Canterbury July 14 1O71. His editions 
of numerous classical authors, and e.si)ecially of the Meditations 
of Marcus Aurelius (also English translation, new ed. by W. H. 
D. Rouse, iQoo), were highly valued. Among his other works 
may be mentioned; De Qiiatuur Unguis Conimentatio (1650), 
Of the Necessity of Reformation (1664), On Credulity and 
Incredulity in Things natural, civil, and divine (lOoS). 

CASAUBON, ISAAC (1550-1014), French (naturalized 
English) clas.sical scholar, w'as born in Geneva on Feb. 18, 155Q, 
of French refugee parents. On the publication of the edict of 
Jan. 1562, the family returned to France and settled at Crest in 
Dauphine. Till he was 10, Isaac had no other instruction than 
could be given him by his father, Arnaud ('asaubon, during the 
years of civil war. His father was away from home whole years 
together in the Calvinist camp, or the family W’crc living to the 
hills to hide from the fanatical bands of armed (.'atholies who 
patrolled the country. Thus it W'as in a cave in the mountains 
of Dauphine, after the massacre of St. Rartholomc'W', that Isaac 
received his first lesson in Greek, the text-book being Isocrates’s 
ad Demonicum. 

At 10 Isaac was sent to the Academy of Geneva, and in 1581 
became professor of Greek. At Geneva he remained as professor 
of Greek till 151)0. Here he married twice, his second wife being 
Florence, daughter of the scholar-iirinter, Henri Estienne. Witli 
few books and no assistance, in a city peopled with religious 
refugees, and struggling for life against the troops of the Catho¬ 
lic dukes of Savoy. Casaubon made him.self a consummate Greek 
scholar and master of ancient learning. His great wants at 
Geneva were books and the sympathy of learned associates. He 
spent all he could save out of his small salary in buying books 
and in having copies made of such classics as were not then in 
print. The .sympathy and help which Casaubon’s native city 
could not afford him, he endeavoured to supply by cultivating 
the acijuaintancc of the learned of other countries. Geneva, as 
the metropolis of Calvinism, received a constant succession of 
visitors. It was there that Casaubon made the acquaintance of 
young Henry Wot ton, the poet and dii)lomatist, and of Richard 
'Fhornson (“Dutch” Thomson), fellow of Clare college, Cam¬ 
bridge, through whom the attention of Joseph Scaliger, settled in 
1593 at Leyden, was directed to Casaubon. Scaliger asid Casau¬ 
bon began in 1594 a correspondence which culminates in a tone 
of the tenderest affection and mutual conlidence. Influential 
French men of letters, the Protestant Jacjjues Bongars, the 
Catholic Jacques de Thou, and the Catholic convert Philippe 
Canaye, sieur du Fresne, aided him by presents of books and en¬ 
couragement and endeavoured to get him invited, in some capac¬ 
ity, to France. 

In 1596 Casaubon accepted an invitation to the university of 
Montpellier, with the titles of conseillcr du roi and professeur 
stipendU aux langucs et bonnes lettres. He held the professor¬ 
ship there only three years as he W'as badly treated by the 
authorities. But the love of knowledge w'as gradually growing 
upon him and he began to perceive that editing Greek books was 
an employment more congenial to his peculiar powers than teach¬ 
ing. At Geneva he had first tried his hand on some notes on 
Diogenes Laertius, on Theocritus, and the New Testament, the 
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last undertaken at his father’s request. His debut as an editor 
had been a complete Strabo (1587), of which he was so ashamed 
afterwards that he apologized for its crudity to Scaliger. calling 
it “a miscarriage.” This was followed by the te.\t of Polyaenus, 
an editio princeps, 1580: a text of Aristotle, i5()o: and a few 
notes contributed to Estienne’s editions of Dionysius of Hali¬ 
carnassus and Pliny’s Epistolac. It is not till we come to his 
edition of Theophrastus’s Charaetdres (1592) that we have a 
specimen of that peculiar style of illustrative coinna'iitary. at 
once apposite and profuse, which distinguishes Casaubon among 
annotators. At the time of his removal to Montin'llier he was 
engaged upon the capital work of his life, his edition of. and 
commentary on, Athenaeus. 

In 1508 Casaubon was in Lyons, superintending lh(' passage 
of his Athenaeus through the jmess. There he li\ed in the house 
of Meric de \’icq. surintendaiit de la justice, a Catholic but a man 
of neejuirements whose connections were with the (ire le of liberal 
Catholics in Paris. In the suite of de \'icq, Casatibon was jjre- 
sented to Henry IV., who said something about emploc ing his 
services in the “restoration” of the university of Paris. In 1509 
Casaubon was summoned by de Vicq. who was then in Paris, to 
go to him in all haste on an affair of importance. The business 
proved to be the Fontainebleau Cmriference. Casaubon allowed 
him.self to be persuaded to sit as one of the referees who wctc 
to adjudicate on the challenge .sent to du Plessis Mornay by 
Cardinal Duperron. By so doing he |)hiced himstdf in a tals(‘ 
position. The issue was so contrived that the Protestant Party 
could not but be pronounced in the wrong. By concurring in the 
decision, which was unfavourable to du Plessis Mornay, C.isau- 
bon lent the prestige of his name to a court who.se verclid, with¬ 
out him, would have been worthless, and conlirmed the suspi¬ 
cions already current among the Reformed churchi's that h(‘ was 
meditating abjuration. From this time onward he became the 
obj(‘ct of the hopes and fears of the two religious parties; the 
Catholics lavi.shing promises and plying him with argumi nts; the 
Reformed ministers insinuating that he was preparing to for.sake 
a losing cause and only higgling about his price. At the time it 
was not possible for the immediate parties to the bitter contro¬ 
versy to understand the intennediate position between Griu'V.m 
Cabinism and Cltramontanism, to which Cas.niboii's residing of 
the I'athers had conducted him. 

Meantime the efforts of de Thou and the liber.al Catholics to 
retain him in Paris were successful. The king ri'peated hi.'i in¬ 
vitation to Casaubon to settle in the capital and assigned him a 
pension. No more was said about the university. The n'form 
of the University of Paris had already closed its doors to all but 
Catholics. In Nov. 1604 Ca.saubon succeeded to the post of sub¬ 
librarian of the roytil library, with a salary of 400 livres in addi¬ 
tion to his pension. 

C.isaubon remained in Paris till 1610. Those ten years con¬ 
stituted the brightest period of his life. He had attained tlie 
reputation of being, after Scaliger, the most learned man (jf the 
age. He was placed above penury. He h.id-such facilities lor 
religious worship as a Huguenot could have. He eiijoved the 
society of men of learning. Above all, he had ami)le taiiliiies lor 
using Greek books, both printed and in ms., which no other i)l;ue 
but Paris could at that period have sujjplied. 

In spite of all these advantages Ca.sau])on grew re.^iless, ami 
offers came to him from various quarters, from Nimes, from 
Heidelberg, from Sedan. His friends Lect and Giovanni Diodati 
wished, rather than hoped, to get him back to Geneva, but the 
principal source of Casaubon’s uneasiness lay in his religif'n 'I’he 
life of any Fluguenot in Paris was hardly secure at that time, but 
Ca.saubon was exposed to persecution of another sort. Ever 
since the Fontainebleau Conference an impression prevailed that 
he was wavering. It wa.s known that he rejected the outre anti¬ 
popery opinions current in the Reformed Churches; that he* read 
the Fathers and wished for a Church after the ])attern ol the 
primitive ages. He was given to understand that he could have 
a professorship only by recantation. When it was found that he: 
could not be bought he was plied by controversy. By the kings 
orders Duperron was untiring in his efforts to convert him. On 
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thf other hand, the ilutilU'tiot th(’()lo<zi;in'^. anti espeeially IMerre 
(lu Moulin, (hief pastor o{ the churrh of I'aris, areusetl him of 
eoncediuK too much, and of havinp departed already from the 
lines of strict Calvinist if. orthodoxy. 

When the assassination of Henry I\'. f?ave full rein to the 
llltramonlane Party at court Casauhon he^an to listen to over¬ 
tures, which had been faintly made l)eff>re, from the bishops anti 
(he Court of England. In Oct. lOio he came to England at (he 
invitation of Richard Bancroft, archbishoj) of Canterbury. He 
had the most iL'ittcrin^ n-ccjition from James 1 ., who was f)<‘rf>e(- 
ually sending for him to disc uss thcoloeic,il jnaller.s. The IvnfjhTh 
bishops were (atually deli/'hled fo iind (hat (he preat I rem h 
s( holar was an Anglican nsulv made, who had arrived, by inde- ; 
l)endent study of the I 'at hers, at the very vifi mrdui between ' 
Puritanism and Romanisfii. which was becoming the fashion iti , 
the English ('hurch. C'asaubon, though a layman, was collated > 
to a prebendal stall in Canterbury and a pension of f.^oo a year j 
was assigned him from the exchequer. He still retained his ap- j 
])ointm(mts in I rancc, and his office as liiirarian. In order to j 
retain their hold upon him, the CovernnK'nt of the f|ueen repent I 
ret used to allow his library to be sent over. It re(|uired a special 
n‘(|uest from James himself to pet leave for Mme. ('asaiibon to 
briny him a |»arl of his most neces.sary Ixioks. Ca.saubon con¬ 
tinued to speak of himself as the servant of (he repent ami (0 
de( late his readiiu.'ss to return when summoiual to do so. 

Meanwhile his situation in London pra<lually (kwTloped un¬ 
foreseen sources of discomfort. X»)t (hat he harl any reason to 
coniiilain of his patrons, the kinp tmd the bishops, but he had j 
to share in (heir risiiip unpopularity. The (anirtiiTS looked with ; 
a jealous eye on ti pen^ioner who enjoyed freciuent opportunitiics 
«)f (akinp James I on his we.ik side- -his love o) book talk. His 
windows svete broken by the rouplis at nipht, his children p<'he<l 
in the streets by day. (.)n out' 011 asion he himself apjM-ared at j 
'fheobalds with a black eye. havinp ret eived a blow Iroiri somi“ 
rullian’s fist in the street. 'I'he historian Jlallarn thinks (hat he 
had "Itecome personally unpopuKir '; but lliese outrapes from 
llie vulpar seem to have aiiseii solely from lh(“ cot kney's antipalhv 
to the kretiihman. Casaubon lould not speak Enplish. 'Phis 
dttiiieiuy e.xihidtal him alltipether from the t irt le of tin* ‘'wUs"; 
either (his or some til her lause prevented him from beinp ac- 
lejilable in (lie lirCe of (he lav learru*fl—(he ‘ an(i(|iiaries.” Be¬ 
sides the jealou.sy of (lie nativi*s, ('asaubon had to suffer (he 
open altat ks of the Jesuit pamphleteers, 'fhey had spared him 
as lonp as there were hopes of pt'tlinp him over. 'I'he ])rohibi(ion 
was then taken off, as lu* was committed to Anplicanisin. Nat 
only Joannes I’-udaemon. Heriberl Rosweyd, and Si ioppiiis (Cas¬ 
par Sihoppei,' blit a respettable writer, friendly to CasauIuMi. 
Aiuha as S', hot t of Antwerj). pave curri'iicy to (he insinuation 
(hat C'.is.aiibon h,ul sohl his (mnscieiue for Enpli.sh paid. 

Bui the most s('rious cause of discomfort in lu’s Ivnplish resi¬ 
dence was that his linu* was no lonper his own. He* wa.s perpetually 
bciup summoned to one or other of James’s liuntmp resiliences 
that the kinp mipht enjoy liis talk. 'I'he kinp and the bishops 
wanted to employ his pen in their literary warlare apainst Rome. 
'They compelled him to write tirst one, thin a seioiul pamphlet , 
on the siibiect of the day—the royal suiiremac y. At last, ashamed | 
of thus misapproprialinp Casaubon's .stores of le.uninp. lhe>’ set | 
liim upon a refutation of (he Annals of Baronins, (hen in the j 
full tide of its credit ami success. Upon this task Ca.s.uibon sjient I 
his remaininp .stn*nplh and life. He died July i.ioiq. His end was : 
luistenc-cl by an unlu'althy life of overstudy, and latterly by his 
an.xiety to accjiiit himself creditably in his criticism on Baronins, i 
He* was buried in Westminster abbe>-. 'I'he monument )>y which 
his name is iliere conimenioratc-cl w.is erec ted in 103.: by his friend 
Thomas Morion whc'U bishop of Durh,ini. 

Bcsicl(*s (he editions of am icait authors which have hccMi men¬ 
tioned, Casaubon published with commentaries I’ersius, Suetonius, 


I of Alhenaeus, with commentary. 7 'he Theophrastus perhaps cx- 
1 hibils his most charactcrisfic excellences as a commentalor. 'Ehc 
lixcrcitationcs in Baroninm are but a frapment of (he massive 
criticism which he contemplated. His correspondence (in Latin) 
was finally collected by \'an Almeloveen (Rotterdam, 1709), 
who jjretixed to the letters a careful life of Isaac Casaubon. But 
the learned Dutch editor was accjuaintcd with Casaubem’s diary 
I only in extract. This diary, Eplirnuridcs, of which the ms. is 
! jireservecl in the diajiter lifirary of Canterbury, wvas printed in 
I 1.S50 by the Chirciu)<m i’re.ss. It forms the most valuables record 
vve* po‘^sess of the daily life of a scholar, or man of letters, of 
the* inth century. 

Ii}ni.i(H;KM'ii\'.--The most complete account of Casaulcon is the 
full biocrapliy by Mark Tatlisun ol vvliich a .sc'cond and 

rrvi.'-cd t-d., I.y IJ. Net(wa;- iujl)li>tu'cl in 1X92; the nui.st recc-nt 
ceork on the sufijcTt is /.ut.ir Ciisnii/ion, sn vie ct son temps, by L. J. 
Na/cllf (1S97) ; there is a monoeniiih on the Eontainebleau conlerence 
l)v j. A. Lalot (iS.Hi)). Casaubon is the siitijeet of one of .Sainte- 
Beiive’s Canscries, July .co iSoo (a notice of fhe Oxford c-difioii of the 
J'.pftemeriilr.s). Sec abo tlie arliile in E. ITaap’s Lu France I'rolesianie. 
(iHSj), and J. E. Sanch s, Hist, of Class. Srlio!. (vol. ii. (ed. looS), 
p. -.*0.1. et se's). 

CASCADE MOUNTAINS, a continuation northw.arcl of the 
Sierra Nevada, aliout 500m, across fhe Stales of Drepon and 
Washinpton, L'.S.A., into British Columbia. In C S. territory the 
ranpe lies from 100 to 150m. from the coast. 'Ehc* Cascades are 
sejiaratecl on the south from the* Sierras by deep valleys near Mt. 
Shasta in California, while on the north sonu*wlial below the inler- 
natiomd boundary of 40'’ N. they approach (he n()rth(*rii Rockies, 
minplinp with lht*sc* in inextricalile confusion. 'I'he Cascades ;irc 
in penc'ral a comparatively low, broad mass surmounted by a 
number of imposinp peaks in (..frepon and Washinpton. Evidences 
of volcanic activity in comparatively recent prolopic linu* are 
;ibunclant throuphenit the* lenpili of the ranpe, ami all (he* hiphest 
summits, are volc.'inie cones, covered with snow lit ids ami, in a. 
number of instance*^, with pKniers, 'The* pramlc,-! peaks are Sfunda 
(i4.ibjf(,) at the south, and Rainier (or Tacoma, upiosfi.) in 
, W.ishinpton, two of tin* most m;;pnifu(*nt mountains ol America. 
!()llu*r notable summits are Mt. .McLouphlin t9..pyD formerly 
I’itt, Mt. Scott (X.cj.bS), Di.imoncl Teak (S.so;!, .Ml, Thi(*lsen 
t'ni7S), Mt. Jefferson (io.4C)5) and Mt. Hood (ir,2.!5). in 
Drepon; and Stuart (9.470). St. Helens (9.671 ). Baker (10.750), 
and Adams (12,30; ), in Wa.''hinp(on. The Fraser ri\*er in the far 
north, the Columbia at the middle, and (he Klamath in the south 
cut athwart (he ranpe to the Pacific. The Columbia has cut al¬ 
most to the sea lc*\'el (hrouph the great mountain mass, the Dalles 
beinp only about looft. above the sea. It is to the cascades of the 
tremc'ndous rapids at this point that the mountains owe their 
nanu. 'The slopes of the ('ascades are clothed with mapnilicent 
forc*'.ts, chic'lly of coniferous evergreens: firs, pine, larmirack, and 
cedar. 'The Douglas fir, (hi* “Drc'pon pine" of commerce, often 
at (.lining a l'.c*iplit of .’soil., is one of the most beaut iiul trc*c*s in 
the* woibi. In !9.’() the* mountain forests were larpely indudecl in 
13 national forest resc*ive.s. with a total area ol nearly 13,500.000 
acre's, extendinp from the northern boundarv* of Washington to 
the southern boundary of Oic-pon. 

See Oki.oo.v and W.\;m?M;io\ ; al-o G. (>. Smith ;md F. (k Calkin.s, 

.1 Ceiilt'CK ul Rei lOinaroiiiK e (/< lao.s the c'asi itdc Kiii;}j,e nrnr (he Forty- 
.\,n!h I'litnllel (looii, bemp U .S. G'.'olopic.d .Survt\ Bulletin 253; 
W. I). Sinilli. .t Sunintarx of the Saloitt Features of the (ieol(H',y of 
the (tfri'toi Casci;de\, fieinp i’mvcrsity of Orepon Bulletin, nc'w series, 
-viv.. No. It). 

CASCARA SAGRADA, the bark of the California buck¬ 
thorn < Khanttiiis I'lirshiatia) usc*cl in medicine. .An active principle 
anthra phuo-sapradin has been isolated by 'Tschirch. Cascara 
s.iprada is one of the mcest useful laxatives, since not only docs it 
empty (he bowel, but acts as a tonic to the intestine and (ends 
to i.irc'vent future constipation. A single full dose of the licjuicl 
extract may he taken at bedtime, or divided doses, 10 to 15 
minims, three times a day before meals. When a strong jiurpative 


the Script ores IHsioriae , l/o,9/.v/i7C. The editiem of Polybius, on 
which he had spent vast labour, he left unfinished. Ilis most 
ambitious work was his revision of the text of the Dcipnosophistcic 
'Encliiemon wa.'; a Cretan, Rosweyd a Dutch Je>uit; Schoppe, a 
German philologist and critic. 


is rccpiirecl some drug other than cascara sapruda should be 
employed, hut its Usc in gradually decreasing doses is indicated 
after evacuation has been effected by pudophyliin or rhubarb. 
Cascara sagracia is the jirincipal constituent of most of the pro¬ 
prietary laxati\es on the market. 
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CASE, JOHN (d. 1600), English Aristotelian scholar and 
physician, was born at Woodstock. He was educated at Oxford, 
iiut had to resign his fellowship at St. John’s owing to his Roman 
Catholic sympathies. He subsequently opened a philosophical 
school in Oxford, which was largely attended. He was in addition 
an authority on music and a distinguished physician. Most of his 
works were commentaries on various treatises of Aristotle (Or- 
ganmi, Ethics, Politics, Occonomics, Physics) under curious titles; 
they enjoyed a large circulation during his time, and were fre¬ 
quently reprinted. He was also the author of The Praise of 
Musicke (mSo), dedicated to Sir Walter Raleigh. 

CASE, in law, the common tenn for a cause or suit brought 
before a court of justice. Action on the case means an adion 
for the recovery of damages for .an injury to the person or 
property, where the act clone was not immediately injurious 
(see Contract; Tort). A case stated is a statement of facts 
drawn uj) by one court for the opinion of a higher on a point 
of law. A special case is a statement of facts agreed to on 
behalf of two or more litigant parties, and submitted for the 
opinion of a court of justice as to the law bearing upon the facts 
so stated. In the legal systems of the United Kingdom and of 
the United Stales decided cases arc considered authoritative 
for courts of at least equal jurisdiction with those in which the 
judgments were given, but on the (ontinent of Europe the rule 
is, following that of the Rom,an law, that they are instructive 
but not authorilati\(‘. 

A box, sheath, or covering. In building, a ‘aase” i.s the facing 
where the backing may be of inferior material; the framework 
in which a window or door is hung; or the wall surrounding a '1 
stair, "slair(as(‘’' properly signifying the whole structure of walls , 
and stairs. In bookbinding, a “case" means the boards and back 
in which the books are bound; and in typography, the tray, 
divided into partitions, containing th'* ly{)e ready for the com¬ 
positor’s use 

CASE HARDENING. Ihe j)rocess of imparting to steel 
or wrought iron an extremely hard surface. It is of great impor¬ 
tance in cas(^s, and they arc* many, in which it is neces.sary to 
combine, in an article manulactured of iron or steel, tensile 
strength with resistance to surface attrition. Case hardening 
secures this by carburizing the outer surface of the steel em¬ 
ployed. The article to be case hardened is cast, and the casting 
heated in a suitable furnace in whi< h it is exposed to contact with 
charcoal at a temperature of .Soo" to 000° C. for from a few hours 
to a few days, d'he result of this proce.ss i.s very literally to give a 
“hard case” or skin to the metal; Ihe body of the article- being left 
unchanged in character. I’or eniidrical reasons, the charcoal em- 
j)loyed is derived from horn, leather, etc. After carburizing, the 
articles are usually quenched in cold water. The ]»rocess amenmts 
to a partial ai)plication of the iirinciple of cementation. Warships 
arc cased in steel which has undergone v.irious surface hardening 
[)rocesscs of this kind; armour plate of the Har\ey type is made j 
of ductile steel to which a casing of great hardness is given by the 
surface being converted into high-carbon stc-el suddenly cmoled. 
{See Iron and Steel; Ceaientatton.) 

CASEIN. I'he milk of all mammals contains casein. Chc-esc 
is a modified form of casein. It is a complex product akin to 
white of egg, belonging to the class of chemical cornirounds known 
as albumins. In milk, casein occurs in combination with lime 
(calcium oxide) as a calcium salt, and in order to isolate it the 
milk must be broken ui) by treatment with acid. A white curd is 
precipitated which is washed and dried, the product thus obtained 
being sufficiently pure for most technical purjioses. From skim 
milk of ave-rage composition, between 3 and ‘>f casein can 

be obtained. 

Processes of Manufacture. —Various acids arc used commer¬ 
cially for precipitation, the three main processes arc: (1) the 
rennet process; (2) the proce.s,s in which an acid, c.g., dilute sul¬ 
phuric or hj^drochloric acid, is added to the milk; and (3) the 
sclf-curdliiig process, in which the milk is allowed to rest until it 
is curdled by the action of lactic acid formed from lactose or milk 
sugar of the milk by the activities of a bacillus (B. acidi lactici). 
Chemically the substance precipitated by the action of rennet is 


termed paraca.sein, as distinct from (hat precipitated by acids. 
In all these processes (he precipitated curd is .separated from the 
whey, washed with cold w-atcr, passed through a press or centrif¬ 
ugal separator, broken up, and dried by currents of dry air or 
other means. The dry casein is ground and packed for sale. 

Properties.—Pure casein is a white iinwdor without taste or 
smell. Chemically it is composed of carbon, hydrogen, nitrogen, 
sulphur and phosphorus. The food value of casein is comparable 
with that of the proteins in meat; its content of amino-acicE, 
.some 15 of which have been isolated, contributes to iK nutri¬ 
tive qualities, these latter being enhanced also by the presence 
of vitamins. It is a weak acid, readil>' soluble in .■solutions of 
caustic alkalis and of flic (arbonates, borates and other salts of 
the alkali metals. Water dissolves casein only to a \'ery small 
extent, but causes it to .swell. ( 7 asein is converted by the action 
of formaldehy<le, or formalin, into a hard material (luite insoluble 
in W'ater. Ca.sein is non-inllammable. Its specific gravity i.s about 
1-26. Commercial casein of good quality is a dry. friable white, 
or slightly brown jKiwdcr; casein of inferior cpialily has an un- 
pleasant smell and is usually moist and dark coloured. 

Uses. —In iTiany countries casein is produced on a commercial 
scale, and a large amount is used in the making of confectionery 
and special foods. Preparalions are also used as medi.i lor Ihe 
nedicinal administration of ejuinine, lithium salts, iodidi-s and 
other drugs. Casein forms the basis of many cosnu-lies, creams 
and oinliiK-nts. It is used to some extent for printing on iali(o, 
i/ing yarns, and sizing, waterprooling and coating in tin- paju'r 
industry. It is also used largely in the })roduction of cold walc-r 
l)aints and di.stempers, of cements for porcelain and glass, and of 
glues for use in bookbinding, wood-working and ainraft ton- 
•striK lion 

Moulded Products. —'Fhc- production of casein mouldc'd itrod- 
mls or plasties intended to imitate ivory, tortoise-shell, amber, 
horn, ebony, agate, malachite and other decorati\a‘ malerial.s is an 
iniporl.anl industry all over the world. Some thousands of tons 
are made annually in many of the leading counlric-s. 

Two methods of manufacture are in use, known as the wet and 
dry jnceesses. In the wet process, casein prepared by acid i.)re- 
(ipilalion is clis.sohed in an alkaline solution and the necessary 
dyes and Idling ingredients are added; it i.s then rc‘-prc-( ipilaled 
by acid, washed, and the curd roughly i>ress(-(l to remove waier 
'I'he [jrodiK't is thc-n ready for pressing in moulds ol any desired 
shape. 'I’he moulded objeels thus prepared numt be “hanlc-ned ’ 
.and reiidcrc-d as watci'iiroof as juissible by long soaking in a .solu¬ 
tion of formaldehyde. After firolonged drying and seasoning the- 
article ready for use. 

Rennc't casein is used in the dry j)r()cess; it is lirsf ground to a 
fine ]»owder, and about one-third of its weight of water added 
and ellieiently mixed. The apparently still dry powder is then 
well kneaded or jiressed through a heated screw-press extruding 
machine from which it emerges as a soft jilaslic dough. 'I’his 
dough is then ready for moulding under jaressure to the xarious 
.shajK-s recjuired. Moulded objec ts recjuin? “hardening’’ and sea¬ 
soning, as clesc ribed for the wet jirocess. 

Casein plasties are readily machined and polished and can b<* 
produced in a wiriety of colours, either cqiacjue or Ir.insp.irent; 
they are difficult to ignite, of good mechanical strength, and when 
dry can be used for electrical insulation. A dis,advantage, par¬ 
ticularly for electrical purjxises, is the- readiness with which the 
material ab.sorbs water. Combs, beads, buttons, manicure sets, 
cigarette holders and umbrella handles are among the- objects 
which are made extensively of this material. 

The [ircxluclion of dried casein (skim-milk jiroduc t) in the 
United States in 1924 was 20,683,000 Ib., according to the Sta- 
ti.slical Abstract of the United States, 1925. 

HiBLioORAPiiY. —E. Suterraeister, Casein and ;/c Industrial Applica¬ 
tions, Chemical Catalogue Co., New York (ifpj7), a (ornprehc-nsive 
.symposium by various .specialists; E. L. Taque, Casein, Its Prepara¬ 
tion, Chemistry and Technical Vlilization (New Yoi’k, jc^’Ij). 

(A. A. D.) 

CASEMATE (Ital, casa, a house, and matta, dull or dim), 
an armoured vault or chamber or, in field fortification, a bomb¬ 
proof shelter; in architecture, a hollow moulding, chiefly 



CASEMENT—CASHEW 


962 


employed in cornices. 

CASEMENT, ROGER DAVID (1864-1916), British con¬ 
sular a«c riL and rebel, was born at Kingstown, Co. Dublin, on Sept. 
I, 1864. Afler serving in the Niger Coast Protectorate he entered 
(he British consular service, and was aj^pointed consul at Lour- 
en(;o Marques, then at Loanda and then at Boma. He carried out 
(he invesdgation ordered by (he Bri(ish Government into the 
conditions under whic h (he rubber trade in the upper Congo was 
(ondiuted, and hi.s report, publi.shed in 190.^, led to (he official 
Belgian comrnis.sion which resuhed in the change in the Govern- 
nienl of (he Congo. In 1910 the British Government commis¬ 
sioned Casement to investigate certain chargnss brought again.st 
the Anglfi-Peruvian Amazon Comi^any, and for this service he 
was kiiightetl (Kpi i. Me retired from the service in 1912 and 
returned to Ireland in 191.V Always a strong Irish nationalist he 
joiner! the opposition to Redmond and to the particijiation of 
Irishmen in the World War. He thought the cireumstames of the 
war might he used to win Irish independence, and w'ith this in view 
visited the Cniled States and then in Nov. 1914 Berlin. During | 
1915 he published various anti-Briti.sh pam])hlets and attempted 
without siu i ess to form a brigade, for service against England, of 
Irish soldiers who were prisoners of war. He found that the Ger¬ 
mans were not prefiaretl to attempt an expedition to Indand, and 
eonveyi'd verbal messages to his friends in Ireland to that effect, 
hojiing thus to jircvent an abortive rising, although to no purpose. 
But when he K'arned of the propo.sed rising in Easter w'cek iQi() 
he sailed (April u) for Ireland in a German submarine, which 
was at companied by a ve.ssel laden with arms and ammunition. 
The latter was taptured by a patrol boat. Casement landed in a 
coll.iiisible boat, was capturt'd on April 24 and brought to l.on- 
(lon. dVied for ire.isori before tlie lord thief justitc, he was con- 
vitled and senlenii’il to deatli on June :>(), being tieprivetl t)f his 
knighlliood on the following ciity. His a])i)eal against eonvictitm 
was tiisinisM'il t>fi July and on Aug. 3 he was hangetl at J’en- 
ttinville, Ltifulon. 

CASEMENT, in architecttire, a framt? in wttod or metal, which 
holds th(' glass of a window, and is hung by hinges talher at the 
top, bt)ttoin or sitles. The term is also used for any hinged w'in- 
tlow, and for a witle hollow or ravi tto empltiycd in late Gothic 
art hi tec lure. 

CASERNE, a barrat k tir lodging for troops in a town (from 
French caserne and Spani.sh caserna, casa, a house). 

CASERTA, a tt)wn and episcopal see of Campania, Italy, in 
the province tif Naples, sitn.ned :i mi. N.E. of Naples by rail via 
Acerra, and 23 mi. via Aversa. I’op. (193!)), town 3o,t)io; tom- 
nuine, 4(1,462. d lu- modern town was a mere village belonging tt) 
the Caetani family of Sermonela, who were counts t)t Caserta, 
until its purihase from iluan by Charles IV of Naiilcs, and the 
erection ot the royal palate, begun by Luigi Vanvitelli (van Wil- 
lel ) in 1732, hut m)( tompliMed until 1774 for Charles’s son Fer¬ 
dinand IV. It forms a rectangle, the south front being S3oft. long 
and Evtft. high, with 37 windows in eaih sttirey. The interior is 
richly decoiated with niarhles, almost all of which, except the 
wliitt' Carrar.i marble, tire Neapolitan or Sicilitin. The slairca.se, 
the ch.ipel and the theatre tire especitillv .sumjituous. Ttirts of it 
tire now useil ftir an air force olhcers' academy and for a com- 
merciiil si hool. d'he extensive gartlens which occupy tht“ hill.side 
heliinti the jitilacc are ailorned with fountains and casetuies, the 
water being lirought by an aiiuetluct more than 2 7in. lung with 
thna' lofty bridges over vallt'vs, the largt'st being the Tonti della 
Vtille nt'tir Maddaloni; the botanital garilen toiUains many trees 
from northern climates. Two miles north is St. Leiicio, a village 
founded by Fertlinand IV. in 1789, with large silk, factories which 
are still t'ugaged in production. The old town (Caserta Vecchia) 
lies high ( 1,310ft.) about 3m. to the north-cast. It was founded in 
the 9th century by the Lombards of Capua. The cathedral was 
completed in 1153. It i.s a copy of that of Se.ssa Aurunca, and pre- 
.serves the type of the Latin liasilica. The campanile, Sicilian in 
style, was completetl in 1234, while the dome, which betrays simi¬ 
lar motives, is even later. Its pulpit is decorated with the richest 
ptilychromc mosaic that can be found anywhere in Sicily or 
south Italy, and is quite Muslim in iLs brilliance. 


See S. di Giacomo, Da Capua a Caserta (Bergamo, Arti Grafiche, 
n.cl.) well illustrated. 

CASE-SHOT, a projectile used in ordnance for fighting at 
close quarters, now practically obsolete. It consists of a thin 
metal case containing a large number of bullets or other small 
projectiles (see Ammunition). Case-shot was formerly called 
“cani.ster,” though the present term occurs as early as 1625. 

CASH. Originally meaning a box, the worcl cash, derived 
from the O. Fr. cassc, a box or chest, is now commonly apiilied 
to ready money or coin. In commercial and banking usage, 
“cash” is sometimes confined to .specie; it is al.so, in oppo.sitiori 
to bill.s, drafts or securities, applied to bank-notes. Hence “to 
cash” means to convert cheques and other negotiable instruments 
into coin. In bookkeeping, in .such expressions as “petty cash,” 
“ca.sh-book,” and the like, it has the same significance, and so 
also in “cash-payment” or ready-money payment as opposed to 
credit,” however the payment may be made, by coin, notes or 
thet|ue. 

Cash is also the name given by British residents in the East to 
native coins of small value, and particularly to the copper coin¬ 
age of China, the native name for which is tsien. Nominally, but 
seldom actually, 1,000 cash equalled 1 tael {q.v.) of silver. The 
cash was formerly the principal medium of exchange throughout 
China for retail transactions, hut after 1900 began to he replaced 
by lo-cash copjier coins and small silver coins. The coin i.s a 
round disc of topper alloy, with a .square hole punched through 
the centre for stringing. A “string of cash,” amounted to 500 or 
1,000 cash, strung in divisions of 50 or loo. The English term is 
ajiparcntly from the Sinhalese Kasi and Tamil Kasu, a small coin. 

CASH BOOK: see BooKKEi.i'iNt;, 

CASH CREDIT. I he Scottish banks h.ing ago esl.iblished a 
cash credit system which has worked adniiralily and had much 
to do with the wide, popular u.se of hanks in Scotland. The system 
was begun in 1727 by the Royal Bank of Scotland, whitdi was 
founded in that year. 

A cash credit, is an advance made to a trustworthy person 
whose faith is guaranteed i.KTsonally by two or mure competent 
sureties, W'ho are jointly bound in respect of tht; advance. Thus 
a crt'dil is createcl upon ])urely personal security. In this way a 
bank cu.stomer is estahli.shed with a credit account, into which he 
pays his receipts, and ujion which he can draw to the extent of 
the advance agreed upon, interest being charged to liim upon his 
daily overdraft. Thus a very largt' number of small businesses 
liave bet'll encouraged, and the foundations of big business secure¬ 
ly laid. Tt) the banks also the cash cretlil system has proved profit¬ 
able, enabling them to use their resources to great advantage. 

CASHEL, city and urban district of County Tiyiperary, Eire, 
9(1 mi- .S VV. of Dublin on the Great Southern railway. J’op, (1936) 
3.02S. The town lies at the ha.se of the Rock of Cashel (300 ft.), 
the summit of which Is occupied by remains of St. Patrick’s cathe¬ 
dral, .a round tower, Cormac's chapel and an ancit-nt cross, on the 
pedestal of which the kings of Murcster were crowned. Of (he 
ilefenses of the rock, a guartI-(ower and ]X)rtions of the wall re¬ 
main. At the ha.se of the rock is More Ablie)', a Ci.sterri.in founda¬ 
tion of 1272. and within tlie town is a Dominican prior)' (1243). 

Legend states that the vi.sion of an angel blessing the rock, seen 
by two swineherds in the 5lh cenlurv, led Core Mac Luighdheach. 
king of Munster, to establish a stronghold here. It became one of 
the thief seats of the kings of Munster, but in iioi was given 
o\er to the thurch. Here Henry II received the homage of 
O’Brien, king of Limerick, ami, later, Edward Brute held his Irish 
parliament. The cathedral was burned in 1495 by the earl of Kil- 
tlare. Cashel was raptured during the wars of 1647. It was re¬ 
duced from an archbishopric to a bishopric in 1839 was dis¬ 
franchised in 1870. 

CASHEW, the edible seed or nut of Anacardium occidental, 
a polygamous, tropical and subtropical evergreen which ranges in 
size from a small .shrub in poor, dry soil to a 40'ft. tree where 
soils are fertile and the humidity great. While the specie.s is 
chiefly important for the nuts which it produces, the wood is 
useful as material for shipping crates, boats, charcoal, etc., and 
a gum similar to gum arabic is obtained from the stem. The 
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species is closely related to the American poison iv>’ and poison 
sumac and must be handled with extreme care by persons suscep¬ 
tible to this kind of poisoning. Of eight known species, this is 
the only one cultivated as a food producer. The nut, which is 
shaped like a large, thick bean, and is sometimes more than an 
inch long, forms in a most singular manner. It appears as though 
one of its ends had been forcibly sunk into the calyx end of a 
lleshy, pear-shaped fruit, called the cashew apple, which is about 
three times as large as the nut and of reddish or yellow colour. 
The nut has two walls or shells, the outer of which is smooth 
and glass-like over the surface, thin and somewhat elastic, but 
stout, and of olive-green colour until mature, when it becomes 
strawberry roan. The inner shell is considerably harder and must 
he cracked like other nuts. Between the shells, there is a brown 
oil \vhi( h is extremely blistering in Its effect on the skin. To great 
extent, this is salvaged and used both as a lubricant and insecti¬ 
cide. 

The fruits are picked by hand and the nuts first detached, then 
thoroughly dried in the sun. By primitive methods of some 
localities, the dried nuts are roasted by being placed among burn¬ 
ing logs, where the heat causes the outer shells to burst open and 
to release the oil. The latter cjuickly takes fire giving off fumes 
which arc dangt'rous to tlie eyes and skin. By improved methods 
of roasting, the nuts pass through large, revolving cylinders of 
sheet iron with perforated sides which are made to revolve above 
well controlled fltunes. By this method, the oil drains info con- 
tttiners below and is stilvagcd. The roasting process entirely dis¬ 
pels all poisonous properties. Later, the inner .shells are broken 
open by hand labour and the kernels given further heating treat- 
namt b>' which the skins are removed and the ki'rnels made ready 
for consum])tion. 

The cashew is indigenous to Central and South American 
tropics. It w'.as discovered during the 15th century by Portuguese 
missionaries who took it to East Africa and Inclia. It later be- 
(ame thoroughly established and very abundant at low altitudes 
near the seacoast in liolli places, and eventually so throughout 
tropical countries generally. Until ig:?3 losses due to W'cevil in¬ 
festation while in transit practically ^wohihited exports to distant 
countries. In that >'ear, a process was discovi‘re<l and patented 
by a U.S. firm for using hermetically-sealed shipping containers 
within which the air had bt^eii rt'placed Avith carbon dioxide. This 
method largely eliminated losses. From that time, exfiorts in¬ 
creased rajadly until World War II, the United Stales being the 
ftriruipal buyer. Purchases by that country rose from 100,000 lb. 
in i(^.’3 to ssoQS.ooo lb. in 1940. (C. A. Rd.) 

CASHIBO or Carapache (“bat”), a tribe of South American 
Indians of I’annoan stock, living in scanty numbers on the west 
side of the Ucayali, Peru. 

CASHIER, (i ) (Adapted from the Fr. caissicr, one in charge 
of the catsse, or monc>’-box), one who has charge of the payment 
or receiving of money in a business house. The “cashier’’ may be 
a high executis’e official of a banking or mercantile hou.se—thus 
the name of the chief cashit-r of the Bank of England appears on 
all notes issued during his occupation of tlie post—or he may be 
merels’ a clerk, who receives pa>'ment for goods sold, and has the 
right to give receipts for the same. 

(2 ) (Tn origin ultimately the same as “ejuash,” to annul, from 
Lat. Quassarc, to dash or break to pieces, a fref|uentative of 
(/ua/err, to .shake, but also connected in form and meaning with 
cassarc, to make rassiis, empty or void), a military term, meaning 
originally to disband, and probably adopted from the Dutch in the 
16th century. The word in various forms is used in the same sense 
in most European languages. It is now used in English for the dis¬ 
missal of a commissioned officer from the army and navy for par¬ 
ticularly serious offenses, in the words of the Army act for “be¬ 
having in a scandalous manner unbecoming an officer and a gentle¬ 
man.” “Cashiering’’ involves not merely the loss of the com¬ 
mission, but also a permanent disqualification from serving the 
state in anv capacitv. 

CASHIER’S CHECK is used in the United States for a 
check drawm b>' a bank upon itself and signed by its cashier. 
It is a direct obligation of the issuing bank and is payable when 


presented to that institution. It is frequently used as a form of 
remittance by persons who have no bank accounts or who wish 
to give assurance that the cheok will be paid. In such cases the 
cashier’s checks arc bought from the bank by paying ihe face 
value, sometimes with a small fee fur tlu- service. Ca.shicr’s 
checks are also used by the bank to pa>' its own obligations, such 
as payment for securities, bills of excliange, discounting notes, 
j)urchase of supplies and often, though not always, for pa.Ninent 
of dividends to stockholders. These checks when drawn become a 
credit to the cashier’s account and W’hen returned through the clear¬ 
ing hou.se or other channels become a d(‘bit (o the same account. 

CASHIN, SIR MICHAEL PATRICK ( .S()4 m 7 ) New¬ 
foundland politician, was born at C'ape Bro\'le. Newfoundland, on 
Sept, jq, 1S04. lie was educated at St. Bonaventure’s college, St, 
John's, and afterwards adopted a business career, becoming a 
fishery merchant. In 1893 he entered politics as lndej)endenl 
member for Ferryland. but in 1895 joined the Liberals. In 1905 
he broke away from (he Liberals, joining lirst the Independent 
Liberal ))arly, and later trgoS) the Beople's partcc l-'rom 1909 
to 1919 he was minister of finance and customs. In ii)iS he was 
successively acting prime minister during the ab.-ence of Lord 
Morris, acting minister of militia, and acting minister of shi[)i)ing. 
becoming prime minister in 1919. Ditring World War I he was a 
member of the War Einarue committee. He retired from jHjblic 
life in 19^3. In 1888 he married Uertrude, daughter of Uaiitain 
Pierre Mullowney, and had four sons arul one daughter. He died 
on August 30. 19-7- 

CASH INSURANCE: srr Insukaxcf; MiscKEi.AN'jairs. 

CASHMERE. A textile trade term applied originalK to a 
type of soft woolleti dress fabric of very light texture, woven 
from yarn sjuin from the fine and long tleece of the Cashmere 
goat. I'he modern Paisley shawls, inanufa* 1 ured in the Seottisli 
town of that name, are iH'autiful reproductions of the shawb 
woven by the natives of Cashmert' on jirirnitis’e hatullooms. I'he 
term “('ashmere,” howe\’('r, has lost its original signilh amc and 
is now n])plied without discrimination to a \’ariet\’ of dre.^s fab¬ 
rics whether composed of wool, cotton, or a combinal 1011 of ]»(tth 
types of fibres. 

l.iiitil the year 1S37 the wr)rd “Cashnwrc” does not appear to 
have been applied tu any kind of clot It manufactured in England ; 
though (ollon dress goods dest ribed as “Mousseline-de l.iine” 
(Mu,slin-de-laine) were woven in the Colne \;illcv (Lams ) as 
early as 1837, and the term Cashmere was probably fust used in 
the dress-goods trade to d('scribe the fine twilled drev'- lahries 
prnduecd from the true tleece wool of the native Cashmere goat. 
From this date, however, the popularity of the original Cashmere 
fabric led to the production of inferior and chi'aper tabrics first 
by substituting the fine Merino wool of th(' SiKUii.dt breed of 
shoef) in place of Cashmere wool, and then by wca\'ing fabric s of 
similar texture by employing weft either of Cashmere or else 
Merino wool in combination W'ith warps procimed from cotton 
yarn of fine counts; and, finalh’, b\' emidoying rollon yarn en¬ 
tirely, both tor warp and weft, though still regaining the original 
description of “Cashmere.” 

In (he Bradford trade the term Ca^hmc're is ai)pliecl to ,^c'\•<'ral 
distinct varieties and quedities of dress falirics of lightweight 
texture, of which one exam[)le is a special l>pc- of twilled dress 
good.s woven with a cotton warp in combinalioti with Merino 
(Botany) worsted weft. If a similar style of fabrii ware woven 
with both warp and weft of Botany worsted it would be- destribed 
as “French” or “all-wool” Ca.shmere; and if woven with a silk 
warp and Botany worsted weft it would then be- te rmed “Hen¬ 
rietta,” or “silk-warp” Cashmere, and of which a good cjuality 
contains 72 warp threads per imh of 70/2 spun silk, and 1O8 
j)icks per inch of K2’s Botany w'orsled weft. The usual varic-ty of 
Cashmere is a light dress fabric jmKluced either with warp of 
fine cotton or worsted yarn w'ith weft of fine Botany wool, and 

w^oven with the three-end Aveft-face (- - ') regular twill Aveave. 

This weave develops a di.stinct twill effec t of diagonal lines on the 
face of the cloth, owing to the preponderance of the weft yarn 
on that .side, though the reverse side of the fabric., which displays 
a preponderance of A\arp yarn, has the appearame of the plain 
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calico weave, without any rcsemlilance whatever of 

“I'Tcnch Cashmere” differs from the usual vanely in f^at . 
based on the four-end two-and-two —-J “Cassimerc or Har¬ 
vard” twill weave structure, as distinct irom the usual three-end j 

weft fatef.r-twill weave, and of which one (juality is woven 

with 60 warp threads per inch of 4o'.s Botany worsted yarn, and 
140 picks per inch of 52’s Botany worsted weft, approximately. 
Some varieties of Cashmere dress fabrics arc produced entirely 
from cotton both for warp and weft, woven in the “grey” state 
and afterwards dyed; whilst others are printed to imitate a mix¬ 
ture or “union” texture woven from warp and weft yarn spun 
from a blending of wool and cotton sta[)le fibres. One quality of 
cotton Cashmere contains 72 warp threads jicr inch of 36's T., 
and 140 picks per inch of 28’s weft. (H. N.; 

CASH ON DELIVERY. 'J'he cash on delivery service, jiop- 
ularly known as C.O.D., is designed principally to provide a means 
of ordering goods and securing di^livery through an agent against 
jjayrnent in cash instead of on credit or prepayment. In most 
countries the system is a feature of the postal organization, but 
the faiility may also be provided by private agernies or even by 
joint arrangement between a jiost othce and a private agency. 
'I'o the trader the system offers a ready means of supiilying distant 
customers without risk of loss. To the customer the .system 
oflers eciual attractions, not merely by providing with the mini¬ 
mum of trouble for the promjit delivery of. and the payment for, 
goods that may be ordered by post or otherwise, but by eliminating 
any risk in\'olved in payment before receipt of the goods. Its 
essential merit is that it gi\’es to both seller and buyer acces.s to 
wider markets at a minimum cost: in conjunction with advertising 
it becomes a disliiutive method of retail trade. 

It might be thought that the system would offer particular 
advantagc-s to residents in rural and sieirscdy populatc-cl areas and 
would (lierei'orc* pro\’e most pojiular in countries of wide territory, 
but exix'iieme has shown tliat tlie servica- is no less attractive in 
town and uiban districts. The most striking cic'veloimient of the* 
.service has taken placc‘ in the Ihiited Stales where more than 
77 million domestic rash on delivery parct'ls wc-re dealt with by 
the post ollne in ip.pS. 'J'liis, liowever, is not .so much due to tlie 
extent ol the* territory as to the growth in the U.S.A. of the 
mail order business and the e.stal)lishmen( in icp3 of (he postal 
cash on delivery service. 

In nearly every I'airopean count in-, and in many countries out- 
.side I’iurope, .1 c ash on cleli\'er\’ scTvice has heem in operation for 
many years. .As long ago as iS.pj the Swiss post office' instituted 
an intern.il sc-rvire and three years later it was made the subject 
of a postal arr.'ingement with Austria and with certain (German 
Primipalitic'.-. But it was not until the Postal Congress held at 
Li.shon in 1SS5 that regulations wc-re laid clowm f(*r the- exchangt' 
hefwec'n fcosl.il adniinisl rat ions of cash on deliv'ery parcels and 
regulations for a similar exthange by letter post were addeil at tlu' 
Postal ('ongress of \’ienn:i in d'hc' I’xtension of the' sy.stem ' 

to tlu' letter post, first in inic'rnal services and later in inlerna- 
tic'inal postal relations, lias enormou.sly widened the scc)j)e of the 
schi'ine by providing for tlie colleilion and remittance of the 
value of ariiilcs that may he' sent by le tter [lost or lor the collec¬ 
tion and rcinitl.'ince of charges on goods consigned liy rail or 
otherwise. 

The* sc'rxiic, under the name' of “\’.ilue jiayable," was inlro- 
clu( c‘d by the jiost ollice of India in 1S77 and over 12 million 
articles ol (he tol.il value of 2S crore of ruix'es wc*rc' dealt with 
in io2() In Australia the system was estalilished also in 1877 
and in 1022 and i<j25 the arrangement was introducc'd liy the post 
ofiices of (\inada and South .Afric.i, respectively, although a sys¬ 
tem of [tosi.d drafts [irescnting some features of the cash on de¬ 
livery scheme w.is in operation in South Africa considerably 
earlier. 

Hie delay in the adoiition of the cash on deliver>’' service in 
the Tnited Kingdom was due, not to the opjiosition of the British 
[lost othce. hut rather to the hostility of retail trading interests. 
Owing to this hostility a proposal in 1004 to intmduce a cash on 
deliver} serx ice as part of the inland [larcel juist had to be aban¬ 
doned, but negotiations subsequently 0[H'ned resulted in the estab¬ 


lishment of the system between the post office of the United King- 
dom and Cyprus, Egypt, Malta and certain Briti.sh postal agen¬ 
cies abroad. A wide extension of the arrangement soon followed 
and the post offices of India, New Zealand and most British colo¬ 
nics and protectorates entered the scheme. In the relations be¬ 
tween the British and various foreign post offices the arrangement 
w'as introduced generally in igig and ig20 and the service is now 
in operation betw-een the United Kingdom and many European 
countries as well as with China. 

Owing to the striking develojiment of the service abroad and to 
the fact that experience had shown that the ap[)rehensions of 
.small retail traders were groundless it was eventually decided to 
introduce the scheme in the United Kingdom. An inland ca.sh on 
delivery service, limited as in the ca.se of the numerous external 
.services to the parcel [losl, was accorrlingly instituted in Marth 
1026. It proved an instant success and the continuous incri'ase of 
the traffic, which at the end of 1027 was at the rate of nearly two 
million parcels a year, is evidence of its growing pojiularity. 'J'he 
scheme has [iroved particularly attractive to motor and general 
engineers for the transmission of motor and machine [larts, and 
dra[iers and outfitters also make considerable use of it. 

The maximunv amount that may [)e collected under the arrange¬ 
ment is h.xed in the United Kingdom and generally by the post 
offices of other countries at the limit for money orders, settlement 
with the .setuler being effected by me.iris of a special order. For 
(he services of collection and remittance a fee is charged on an 
(III valorem scale, in addition to the postage. As against this, the 
vendor saves the cost of collection and the purchaser that of re¬ 
mittance. The British service has been found to pay its way on 
the existing scale of fees. 

In April 1928 the Briti.sh inland cash on delivery .service was 
extended to [)aikcts sent by registered letter post as well as to 
consignments sent by rail to any part of Great Britain. In each 
case the limit of value is the same as that a[)plical.)lc to inland 
cash on delivery [)ar<cls. viz., £.\o, aru.1 jjaynient is eftei ted by 
means of a special order. 

'The servici' by rail is conducted jointly by the British ])ost office 
and the four main Briti.sh railway grou]).s, the latter undertaking 
conveyance and the former being resj)onsil)le for the collection 
from (he consignee of the amount due and for the transfer of (his 
sum to (he sender. The essential feature of the scheme i.s that 
(he sender, having consignc'd his goods by rail, forwards to the 
consignee in a cash on delix’cry letter wliich is Jianded to him on 
|)ayment of the amount due, a document enabling him to obtain 
(l-. livery of (he goods from the railway com[)any. 

'I'lu' c.ash on delivery registered Ic'tlc'r post i.s intended to [)ro- 
vide facilities for the despatch of 
small articles which are mure 
appropriate to the letter than to 
the' ivnic'I [)ost. In the ease of 
the railway serxiee there is [irac- 
tiially no weight restriction. The 
scheme is [)arlicu]arly suitable 
for consignments loo heavy or 
too bulky for the' [)arccl post as 
well as for gardc-n and dairy [)rc)- 
ducc for which the i)arccl limit 
of II lb. mav l)e inadequate. 

CASH REGISTER, a re 

cording, calculating and checking 
machine used to hclji a mer¬ 
chant control his hmsincss, assist 
salesix‘o[)le in serving customers 
and kee[) a record of different 
transactions. In x-arious forms it has come into very wide' use. 
The machines make records of a transaction, both for the cus¬ 
tomer and for the merchant, facilitate the handling of transactions 
and protect against mistakes and dishonesty. 

There are a number of cJifferent tyjies of cash rc-gislers, some 
for small business haxing only one total and others having as 
many as twenty-seven totals. Thc.se totals can he used to classify 
records in a number of different ways, such as sales of nine ilc- 
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)artments, nine salc.spcople and nine different kinds of transac- | adjusted, and peace was made between the kinp of Poland and 


ions, such as charge sales, money received on account, money 
laid out, etc. 

The hist cash register did nothing but indicate the amount of 
.sale on a dial. Thc.n came registers which punched a hole in a 
oil of paper ruled in columns, liy adding up the number of 
oles in each column a total could be computed. Then came dc- 



Diagram showing thl mechanism or the modern cash drawer 

This machine can have as many as fourteen separate addino totals. Other 
types can have as many as fwenty-snven totals. 

:iil adders, with an adding (onnler on each key Then the total 
(Ider with the total shown on adding wheels. I'he most advanced 
orni is lh(‘ total printer in which the total or totals as the case 
lay be are jirinled on paper. 

A register has certain lundamental features and functions. It 
idicates the amoun! of a transaction at the to[) of the register, so 
hat it can be seen by both customer and sahasnian. It keeps sepa- 
ate totals of sales by various classifications. It prints and issues a 
ecci]it on cash sales or oviTjirinls a record of the transaction on a 
.lies docket on ( barge sales or rect'ic ed on account. It keeps within 
he register an “audit strip” whic h i.s a complete printed record of 
very transaction that has been made. It has special counters which 
how the number of customiT.s handled, number of cadi kind of 
ransaction ami similar information. For every total showing the 
mount of any kind of transaction there can be an adding counter 
bowing the numhiT of items which were concerned. The number 
if features varies according to the size and type of the register. 
CASILINUM, .an amieiil city of Campania, Italy, .pn. N.W. 
f the ancient Cajuia, Its position at the point of junction of the 
’ia .Xppia and \ i.i Latina, and at their crossing ol the ri\er \'ol- 
.inuis. ga\’e it (onsiderable importance under the Roman repub- 
c. In (he Secorid Punic War it was occupied by Fabius Cunc- 
ilor in 217 n.c., taken by Hannibal after a gallant defence by 
roojis from Praeiiesie apd T’erusia in (be winter of 2if)-Ji5, but 
taaplLired in the following \'ear, servnng the Romans n.s their base 
1 o[ierati()n,s against (‘apua.and losing its independence. It seems 
o have lieeii unitial with Capua before the time ol \esiKisian. 
Miiu' speaks of the morini/is Casilhil reJiquiar, “the remains of 
ying Casilinum,” and only its jiosilion at the junction of the 
oads redeemed it from utter insignificance. 

CASIMIR III., called “'riiK Cki:.\t,” king of Poland (1310- 
S70), son of Wladislaus Lokietek, king of I’oland, and Jadwiga, 
irince.ss of Kalisch, was horn at Kowal in Kujavia. He wais 
ducated at (he court of his brothcr-in-law7 Charle.^; Robert of 
Jungary, where he had :i reputation fur frivolity and lack, of 
lersonal courage. When he became king of i’oland in 1333 his 
ingdom, consisting of the lately reunited provinces of Great | 
mi Little Poland, was at war with the Teutonic Order and with 
ohn of Luxembourg, king of Pohernia, who claimed the Polish 
rown. But Casiniir w^as a man of genius, W'ho trusted in a wi.se 
liplomacy and not in bloodshed which had brought so much 
rouble to Poland. He began by tying the hands of the Teutonic 
)rder by the truce of Thorn, and he induced the king of Bohemia 
o reliiKiui-^h his claims to the Polish throne by leaving him a free 
land in Silesia rcoiifcreme of Trencsen, early in 1335)- At the 
ongress of \’i.scgrad, where both princes w'cre entertained by 
he king of Hungary, the differences between them W'cre finally 


the Teutonic Order on the basis of the cession of Pomerania, 
Kulm and Michalow to the knights, who retroceded Kujavia and 
Dobrzyn; the kings of Hungary and Poland agreed to help each 
other in acquiring Halicz or Red Russia (nearly corresporuling to 
the modern Galicia). Casimir also paid over much money and re¬ 
nounced Polish claims to sovereignty over Masovia, a central 
province. The pope, jealous of the house of Luxembourg, tried 
unsuccessfully to set aside (he decrees of \‘iM-grad by urging 
(.'asimir to fight the knights again, fasimir. who had no male 
issue, recogniz.ed Louis. C'harles Roberl's son, as the sucic'ssor to 
the Polish crown, lamis contracting to conlirm the privileges of 
the Polish gentry and clergy, and to rule I’olaiul through natives 
only. 

In 1340 the death of George 11 , ol ILilit z, and the ravaging of 
that fruitful border princifialily by the 'Patars, imludal Casimir 
and (diaries Robert to establish their joint inllueiuc' there, and in 
1344 the Red Russian boyar, Demetrius Delko, was ajipointed 
,st(irostu, or goca-rnor, in the names of the two kiims. In 1353 
Luharl of Lithuania di.spuled the sway of Poland in (hat jirin- 
lipality. Hungary coming to tlie assistance of Poland, Lubart was 
defeated and taken prisoner; but C.isimir, to acoid a bloody war 
with Litliuaiiia’s d'atar allies, came to a comyiromi.se with Lub.irt 
whereby Poland retained Halicz with Lemberg (Lwow), while 
Vladimir, Bel/ ami Brzesc fell to Lithuania. With the Teutonic 
knights. Poland's worst foe, Casimir always pre.served peace. 
He used the Luxemhourgers against them at Rome; but (he dis- 
putes l.ielwc'en Poland and the order were settled by the ))(MCe of 
Kalisz (July 23. 1343), when (he knight.s engaged for the first 
time to j)ay tribute to the Polish crown. Casimir had trouble 
with John of Bohemia osa r Silesia, now' split up into 17 principal¬ 
ities, and when he invaded (hat country, took Wschowa, and cap¬ 
tured Prince Charles of Bohemia, W'ar broke out and he was be¬ 
sieged in Cracow' liy the Czechs. But Hungary ha.steiied to his 
assistance, and the Holy Sec' restored peace' in 134O. 'Hie di'alh 
of the' acLenfurous John at Crc^'cy, and the election of his son the 
peaceful (Charles IV. as emperor, iinjiroved the situation. 

Casimir, aided by Jaroslaw Skotowicki, archbishop of Cinesc'ii. 
formerly a professor at Bologna, codifii'd the laws of Great and 

I. iltlc' Poland in 1 t47 and in a siiiireme court of ajipeal was 
established, ("asimir, (he “Peasants' king,” relentlessly ])u! down, 
often by death, ari.stocratic oppression and jiroimilgaled the 
.severe statute of Great I’oLiiid to this end. He also did much for 
(‘ducation. Stimulated by the examjile of ("harles I\'.. who had 
foundt'cl the unic'er.sity of J’rague in 134s, ("asimir on May 1 a, 
1364, c'stabli.'.hed and richly c'lulow'ed the' lirst university ot Cra¬ 
cow', which has live professors of Roman law, three of ("anon 
law', two of physics, and one master of arts, ('asimir renrganizc'd 
the State limimes. He introduced the conscription of landowners 
for national defence. He founded towns, and prolc'ctecl home 
industrii's with tariffs, which led to a tariff war with Bohemia. 
Ardent I’oli.sh patriots complained of his Germanizing polic v, hut 
(he “German right” which he introduced was 'the foundation of 
Polish ])ros|)crity; he also encouraged the Jew's. He decelniic'd 
architecture, and gave Poland “brick for wood,” He unilied 
Poland, making “one law, one king, one currency.” 

In the course of his reign he subdued Vollpnia, Podoli.i, the 
palatinates of Bre.scia and Bellz. beat the Russians as well as the 
Lithuanians and Tatars, and linally acquired control over Ma.soc ja. 
He .sft up a cordon of fortres.ses on his north-east borders, ("asi- 
mir's last political act was the conclusion of a fresh nlliamc with 
Louis of Hungary against ("harles 1 \'. at Buda in 13O0. He died 
on Nov. 5, 1370, from a hunting accident. He w'as the only Polish 
king called “Great.” 

liini.iociRArHV- .Ve Jan Lmick, The Cou^rrss e/ \'io rr<id (Lcm- 
borg, 1SK4) ; J. K. Kochanowski, Casimir thr (Irrat (o^oo) ; Kazimic'rz 

J. Gorzyeki, The Annexation of Red Russia by Casimir the Creal 
(Lemberg, i.SSo) ; .Stanislaw Kryzanowski, The Jttn/>as,y of Casimir 
thr. Great to Aviftnon (Grarow, Hioo). The above arc all in Polish. 
See aLso R. D^lioski, Outlines of Polish History 

CASIMIR IV., king of Poland ( 1 427-149." », second son of 
Wladislaus H. Jagiello, was appointed as a lad grand-duke of 
Lithuania by hi.-, father, and crowned king of Poland at Cracow 
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in June 1447, three years after the death of his cider brother, | 
Wladislaus III. Throui?hout life Casimir aimed at the preserva-i 
tion of the union between Poland and Lithuania, and the recovery! 
of the lost iand.s of old Poland. Owinj? to hi.s steadfast adherence , 
to these princii)les Poland in the. 15th century became a Rreat 
power, hut hi.s essential unwarlilcencss, and his impartiality be¬ 
tween the two countries over which he ruled made him unpopular 
with both; while hi.s anti-German i)olicy, on which the future! 
safety of the dual state depended, could only be carried through 1 
by the most humiliatinp; concessions to patrician pride and greed, 
by confirming, under threat of deposition, the privileges of the 
nobles, he established the disastrous principle of elective mon¬ 
archy in Poland. He also ac(]uiesied when the senate decreed that 
the king was not to niake war without their jx'rmission. 

He finally subjugated the Teutonic Order after a 13 years’ 
war, during which his subjects troubled him more than his en-' 
ernies. In Oct. 145.S the Prussian cities and gentry, in dispute 1 
with the Order, which had been excommunicated by the I'ope > 
and banned by the Empire, placed themselves beneath the over-! 
lordship of ('asimir; on Feb. 4, 1454, they renounced thtdr allegi-1 
ance to the Order, and cajitured 57 towns and castles. On March ! 
6, 1454, Casimir iin orporated the Prussian provinces with Po¬ 
land, with a guarantee' of autonomy and of freedom from taxa¬ 
tion. This aroused little enthusia.sm in Poland, and the Order 
gradually recovered ground from the incompetent Polish gentry. 
The king, irritated by the suicidal parsimony of thi* estates, | 
threateiu'd to retire to Lithuania, but after the bloody victory of 
Puck (Sept. 17, 1462) fortune favoured I’oland. finally the 
Holy See intervened, and by the second peace of Thorn (Oct. 14, 
1466) all West Prussia was ceiled to Poland, while East J’russia 
was held by the knights as a fief of the Polish crown. 

Casimir had previously profited by the rivalry of two popes to 
accpiire the right of appointment of bishops by the Crown; and 
his resistance to papal claims had naturally cau.sed hostility at 
Rome. The Curia changed sides in order to enlist Casimir against 
the Turks. Casimir took advantage of this to get his son Wladis¬ 
laus made king of bohemia instead of the Flu.ssile Podebrad. Hut 
his ambitions were frustrated by Matthias Corvinus, king of Hun¬ 
gary, who roused the Order against him. Casimir died in June 
149 '-’- 

Casimir founded (he Polish diet in 1467, and his reign was ai 
Golden Age of culture for Poland. Public .schools were estab¬ 
lished for citizens, serf.s and nobles. 'I'here was liberty of opin¬ 
ion and of the press, and the many printing presses published 
books banned elsewhere, f’oland was a refuge of scholars, and 
Copernicus came to Cracow in 140.^. 

^Vr Jan Dlucos/., Opera {('racow, 1KH7) ; August Sokolowski, Illus¬ 
trated Ilistorv of Poland (I’ol.) vol. ii. (Vienna, 1004); K. Hyboski, 
OulUne of Polish History (i(;20). 

CASIMIR-PERIER, JEAN PAUL PIERRE (1847- 

1907)1 5th president of the French Republic, was born in Paris 
on Nov. 8, 1847, and was the grand.son of Casimir Perier, the 
fiimous premier under Louis Philif.)pe He represented Aube in 
tlie L'hamber of Deputies until he became president, and he 
joined (he Republicans ot the Left. He abstained from voting on 
the (luestion of the e.xpulsion ot the princes in 18S4 owing to 
jjersonal connei (ions with the House of Orleans. From .Aug. 
to Jan 1885 he was under-secretary for war, vice-president of 
the chamber from iSqo to 18(7.2, president of the chamber in 
18(73, dnd prime minister in the same year. His ministry only 
lasted six months, and after his resignation in May 1S94. he wa.s 
re-elected president of the chamber. On June 34 he was elected 
president ot the Republic but on the fall of the I)upuy ministr>9 I 
six months l.ittT he resigned. < ompl.lining that he had been im-' 
properly treated by the mini.ster.s, Alxmdoning politics, he devoted 
himself to iuisimss until his death on Mari'h ii, 1907. 

CASINO or Cassi.mi, a game of cards, of obscure origin but 
probably Italian, A similar game played in the early 19th century 
was believed to ha\e origuiateil in the “toe” of Italy and was 
therefore called Cailabra. Strikingly similar also is the game 
Papillons, popular in Paris in the mid-iSth century. Here three 
cards were dealt to cuich of the players, and from four to seven 


cards to the table. The object of play was to win cards by pair¬ 
ing or building, and to score a .sw^eep by clearing the table. 

Casino is now one of the foremost games for children, because 
of the practice it affords in elementary arithmetic. Played 
seriously, it makes severe demands on the memory and power 
to draw negative inference, and is therefore a favourite of pro¬ 
fessional gamblers outside their “working hours.” 

Casino is essentially for two players, although three or four 
can play. The full pack of 52 cards is used. The first deal is 
four cards to each player and four face up on the table, dealt two 
at a time. After (he cards are played the same dealer gives four 
more cards to each player, but none to the table, and so on 
until the pack is exhausted. He must announce “last” in making 
the last deal of the pack. If the pack must be run through again 
to complete a game, it is shuffled and the deal passes to the 
other player. 

The four cards in the hands are played alternately, nondealer 
first. The player may use his card to trail, take, in or build. 
'Fo trail is to lay the card face up, making it available for 
use by opponent. To take iu is to gather one or more of the 
cards already on the table, with the one jdayed. A table card 
may be so taken in by another card of the same rank (called 
pairittf^ or matching). Tw'o, three or four of a kind may be taken 
in at one turn, providing that the rank is not king, r]ueen or 
knave. Court cards can be captured only singly and only by 
pairing. 

Puilding is piling two or more cards together, to be taken by 
a card of pip value equal to the total in (he pile, Ace counts 
one. and court cards may not lie built (but see Royal Casino). 
(’ards on (he table may be built and then taken by a card from 
the hand, or thi* card from the hand may be added to one or more 
on (he table, to make a build which the player can take at his 
next turn. The total of the liuild is stated verbally, to guard 
against ern^r, also to fix the intention in ambiguous cases, e.g., 
on building two fives the player must say either “building lives” 
or “liuilding ten.” The intention governs what card can win the 
build. Having the necessary card, a placer m.iy take in a build 
made by his opponent. 

A build left on the table may be inrreased by (he opponent to 
a higher total, c.g., a build of “seven” by a 4 and 3 may be 
increased to “nine” by addition of a 2. At least one of (he card.s 
UM-d for the increase must lome from the hand. conse(iuently 
a build cannot be taken in at (he same turn as it is increased. 
Hut a double build (or multiple build) may not be inrreased. 
Having made a build, a player may double it by adding any 
other available cards witli the same total. Thu.s, w'ilh 7, 2. 5 on 
the (able a player may add a 4 and make a double build of 
“nine” Having two 9s in his Inmd. the player could at his 
ni'xt (urn add one to the jiile, slating “1 leave it.” If the op- 
ixinriit has meanwhile trailed a 6, the player might add it with a 
3 from hi.s hand, or. at the time of taking in the build, with a 
3 or a 2 and ace, from I lie table. 

A .su'ccf) is the taking in of all (ards remaining on the table. 
It is marked by turning one card face up, in the player’s pile 
of cards taken iu. (.Some jdayers do not allow scoring for 
sweeps ) After the last card of the deal [ilayed, any cards 
remaining on the table go to the last who took in a card, but do 
not count as a sweep. 

The points siored for cards taken in are; Cards, a majority 
of the 52 cards. 3 points (if cards are s[)li(, (here is no score); 
Spades, a majority of the 13 spades, i point ; Big, or Great, 
Casino, the ten of diamonds, 2 points; Little Ca.sino, the deuce 
of .spades, i point; Aces, eai'h i point; Sweeps, each i point. 
Game is usually .set at 21 points, and some players allow count¬ 
ing out during the play, so that game ma^’ be won before the 
pack is exhau.sted Where counting out is not allowed, the points 
must be reckoned in the order given above, and the first to 
reach 21 (where both might do so in the same deal) wins. When 
necessary, the aces rank in counting out; spades (high), clubs, 
hearts, diamonds. Others play an ii-point game. Some count 
each complete deal a game. 

Another optional feature is overs: Each card won by a player 



CASINUM—CASKl'T LE'H'KRS 


967 


above 30 counts i point. In spade overs each spade taken be¬ 
yond eight counts 1 point. 

Partnership Casino. —When four play it is usually as part¬ 
ners, tvvQ against two. The order of play is clockwise, beginning 
with eldest hand, partners facing each other across the table and 
thus playing alternately. 

Royal Casino is a variant much more popular among children, 
and rated by some students as the superior game. Here the 
court cards as well as lower card.s may participate in building, 
triplicating, etc. King counts 13, queen 12, knave it, ace either 
I or 14 as desired. Some also jilay that Big Ca.sino counts 10 
or 16, Little Casino 2 or 15. 

Draw Casino commences with the usual first deal, but 
thereafter each player maintains his hand at four cards by draw¬ 
ing a card from the top of the park after each play. 

Spade Casino supidants the usual i for spades and i for 
Little Casino with an individual score, for each card of the spade 
suit: 2 each for ace, knave, deuce, i each for the rest. Game is 
61 points. 'I’he loser is Inrc/o d and loses double if he fails to 
reach points. 

CASINUM, an ancient town of Italy, probably of Volscian 
origin. Wht'n it came under Roman supremacy is not known, but 
it probably received the citizenship in iSH b.c. It is situated on 
the Via Latina al)out 40m. N.W. of Capua. Varro possessed a 
villa near it, in which later Mark Antony held his orgies. Strabo 
speaks of it as an important town; Varro mentions the olive-oil 
of its district as especially good. The older Volscian Casinum 
must have stood on the hill (1.7151't.) above the Roman town 
f 148ft.), where considerable remains of fortifications in Cyclopean 
masonry, of finely cut blocks of linicstmie, still exist. The site is 
now occupied by the Benedictine niona.stcry of Monte Cassino 
iq.v. ). founded by St. Benedict him.-.elf in 52(1. The wall runs 
south-west and ^^est. starting from the svesl sidi' of the monastery, 
lor a total length of about 300 yards. 'I'he Roman town lay at 
the foot of the mountain, close to the Via Latina. The amphi¬ 
theatre, erected by Urnmidia Qu.idralilla tmentioned by Pliny), 
i.s still existing and is apjiroximately circular in jilan. The external 
walls are 5Qft. high. Above it on the hillside is a theatre le.ss well 
preserved. Close liy is a building converted into the Cappella del 
Croccfisso, originally perhaps a tomb on the Via Latina; it is a 
chamlier in the form of a Greek cross, constructed of large ma.sses 
of travertine, with a domed roof of the same material. On the 
opposite bank of the river Rapido are llic ruins attributed to the 
villa of \’arro. 

The mediaeval town of S. Germano, which resumed the name 
Cassino in 1S71, lies a little to the north. The cathedral was 
founded in the 8lh century, but the prc.scnt building was con¬ 
structed in the 17th century. Above the town is a picturesque 
mediaeval castle. 

CASIRI, MIGUEL ( 1710-1791), a learned Maronite, was 
born at Tripoli (Syria). He studied at Rome, where he lectured 
on Arabic, .Syriac and Chaldee. In 174S he went to Spain, and 
in I 763 he became principal librarian at the Escorial, a post which 
he appears to have held until his death. 

Casiri published a work entitled Bibliotheca Arabico-IIispaha 
Escurialensis (1760-70). It is a catalogue of above 1,800 Arabic 
mss., which he found in the library of the E.storial; it also 
contains a number of quotations from Arabic work^^ on history. 
The second volume gives an account of many geographical and 
historical mss., which contain valuable information regarding the 
wars between the Moors and the Christians in Spain. Casiri’s 
work is not yet obsolete, but a more scientific system is adopted 
in Hartwig Derenbourg’s incomplete treatise, Les Manuscrits 
arabes de VEscorial (1884 ). 

CASK: see CcKlPERAGE. 

CASKET, a small box or chest commonly used for jewels, 
money, papers or other objects of value. The etymology is 
doubtful. It is possibly a diminutive of “cask.” a barrel for wine 
or other liquor. 

The Spanish casco meant also a skull, helmet or rind of an 
onion, and is probably connected with cascar, to break open, 
Latin quassarc, Erench casser, to break, shake. The French 


casque, ensquet, of the same origin is only used of a helmet, and 
the sense of “small chest” i.s not found in languages other than 
English. Skeat suggests that tlie word is a corruption ol French 
cassette, diminutive of casse, box, Latin eapsa, from capere, to 
hold, contain, cj. Engli.sh “case.” History and literature are full 
of references to the often disconcerting contents of tliese famous 
receptacles. The “Casket Letters” iq.v.) are one of the mysterie.s 
of history. Harpagnon’s casket play.s an important part in 
Moliere’.s L’Avare; Bluebeard gives his too-curious wife the keys 
of his caskets filled with precious stones; the contents of Saintc- 
Croix’s casket brought about the trial and condemnation of the 
marquise de Brinvillicrs, the poisoner. This very ancient piece 
of furniture was no doulit derived from the chest, which was 
the original wardrobe. 

It was often an object of great valiit;, covered with ivory, 
enamel or stamped leather, enriched with precious metals, or 
encrusted with jewels. One which belonged to St. Louis and is 
preserved in (he Louvre i.s covered with enamelled shields of 
arms and other decorations. In the 16th and 17th centuries 
secret hiding-pl.aces were sometimes in the thickness of tlie lid 
or in a fal.se bottom. The word is now little used—the natural 
re.sult of the desuetude of the object: but auctioneers occasionally 
announce that they will sell a “casket of jewels,” and under¬ 
takers in the U.S.A. use it as a synonym for coffin {q.v.). {See 
also Box.) 

CASKET LETTERS, the name given (0 eight letters and 
a series of irregular sonnets asserted by James, qlh earl of Mor¬ 
ton, to have been found by his servants in a silver casket in the 
, possession of a retainer of James, 4th carl of Bothwell, on June 
I 20, 1507, six days after the surreiuier of Mary, ciueen of Scots, 
i to her rebels at Carberry Hill. If they .are genuine they jirove 
j Mary's full complicity with Bothwell in (he murder of her hus- 
! hand, Henry, Lord Darnley, in the preceding Feliruary. The con- 
i tents of the casket were produced at VVestmin.ster, on Dec. 14, 
i 1508, before a body of English Commissioners ap[)()inled by 
Queen Fdizaheth to investigate (he charges brought }>y Mary, then 
j a pri.soner in Fmgkand, against the reliel Scottish lords and by them 
' against her. The' originals were in Enmch, hut translations had 
already been made into Scots, and furthcT tr.ansblioiis were mack* 
into Engli.sh. After the Conference, the casket and its contents 
were brought b.'ick to Scotl.ind and entrusted to Morton's care; 
after his execution in 1581, they pa.ssed into the jxessc'ssion of 
William, ist carl of Gowrie, who refused to comply with Eliza¬ 
beth's request that they .should he sent to England. Gowrie was 
executed for treason in 1584, and there is no further trace of the 
originals. 

Elizabeth’s Commissioners gave no decision about the authen¬ 
ticity of the (Jocument.s, and, until comparatively recent years, 
controversy as to their genuineness ha.s been comjilieated by 
doubts as to the (ext actually produced at Westminstc-r in 1568. 
Translations into Scots, Fmglish, Latin aiui French were published 
within a few years of the clo.se of the Conference, and it was 
assumed that these French translations represented the t('.\l shown 
to the English Commissioners. Walter Goodall proved in 1774 
j that the printed French (ext was derived from the Scots or the* 
j Latin, and this unquestionably strong argument for forgery’ re- 
j rnained a main factor in the case of Mary’s defenders for over a 
century until the di.scovery of contemj)orary French copie.s of (he 
letters in the Record Office and at Hatfield. This disc overy under¬ 
mined the iiosition taken up by John Hosack in his Mary, 
Queen of Scots, and her Accusers (2nd ed. 1870-74 ). Hosack also 
made a very telling attack ujMJn the most incriminating of the 
letters (Letter II.), on the ground of collusion with a dec laration 
made by Thomas Crawford, a servant of Darnley, which was also 
produced at Westminster, and his argument for forgery was w'ide- 
iy accepted until the publication of an article by Harry Bresslaii 
in the llistorisches Taschenbuch (1882) and of T. h. Hender¬ 
son’s Casket Letters and Mary, Queen of Scots (2nd ed. iHijo), 
the latter of which traversed Hosack’.s theory of collusion between 
Cn.wford’s deposition and Letter IF, of which no contemiiorary 
French copy has been found. A further development of the con¬ 
troversy followed the discovery of a number of documents, notes 
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of information, and indirtmcnis of Mary, which had originally 
been written for, or by, Darnley’s fathrr, Matthew, 12th earl of 
Lennox, and are preserved in the L’nivcTsity library at Cambridge. 
I'ratiscripts of the Lennox documents w( re lent by Father Pollen. 
S.J., to the latt' Mr. Atidrew Lang, who u.^ed them in hi.s Mystrry 
of Mary Stuart f 1900-04). Portions of these documents have 
since been printed by Maj -(ien. R. H. Mahon in hi.s Indictment 
of Mary, Queen of Scots and his Mary, Queen of Scots: 

a Study of the. I.ennox Narrative ( 1024). In the light of the new 
evidence, Lang came to the conclu.sion that “the least difficult 
theory is that Letter Jl. is in ])art authentic, in part garbled.” 
This conclusion was cont roverted by Henderson in hi.s Mary, 
Queen of Scots (i(j04), and in the Scottish Historical Review 
(Oct^ idO/J, Lang, on different grounds from those of his critic, 
retracted his own earlier view, and admitted that his hypothesis, 
that Letter II. was jiartly based on C'rawlords deposition, was 
impossible. Mary, he was convinced, “wrote the whole letter.” 

The authenticity of Letter II. is lh<- (cnlral jxiint of the con¬ 
troversy, and (lu‘ (juestion i.s not seriously afbcteci by exposures 
of false statements made in other connections by Mary's ac- 

'I'o the arguments of Henderson and Lang no .systematic reply 
has yet lieen made, and the controversy remains where they left 
it, though (iC'iieral Mahon in his two books htis advanced some 
arguments against the genuineness of Letter H. 

(R. .S. R.i 

CASLON, the name of a famous f.imily of Kngli.-h type¬ 
founders, VVii.LiAM (.’asi.on (1092-1766), the first of the name, 
was born at C'radley, U'orce.stershire, and in 1716 began in London 
as an engraver of gun locks and barrels, and as a bookbinclc-r’s I 
tool-cutter, being thus brought into contact with printers, he 
was induced to lit up a ty[H‘ foundry, largely through the' en¬ 
couragement of Willi.am bc)w>’er. 'I'he distinction and legibility 
of his tyjH* secured him the iialronage of the' leading {irinters 
of the day in Lngiaiid and on the (.'ontinent. I'lie use of Caslon 
types, discontinued about the beginning of the- icgh century, 
was revived about JS45 at the suggestion of Sir Henry Cole, and { 
used for printing the Diary of Lady WtUouyJiby (a pseudc)-i7th- ■ 
century story) by the Chiswick Press. He dic'd on Jan. 23, 1766. ' 
His son, VV11.6IAM Caslon (1 720-1 77S), who had been partner 
with his father for some years, continued the business. 

CASPER, the second city of VV>'oming, U.SA.. on (he Norlii 
Platte river, in the central part of the State; the county seat of 
Natrona county. It is on l-'ccleral highways 20 and S7F. and i.r 
served by the Hurliiigton and the tdiicago and North Western nil- ' 
ways. In U)00 the' poiiul.ilion was SS;>; in i(>20. 11.447; and in I 
1040 feder.d census i7,9(>4. ff ts the industrial, financial and | 
trading centre lor a large p.art of the- st.ite. and one- of the largc-st 
oil-retining cc'iitres in the countrs'. (Ireat ciiiantities of petroleum I 
products, wool, sheep and cattle are sliipjied. Teapot Dome and 
Salt Creek (2o,oooac.) oil-lields lie about 40m. N.; big Muddy ; 
.field, 20m. east. I'he c ity has four rc'l'meries. which use an average 
ol over 50.000 bbl, ol crude' piMroh'um d.-tib-, 'Hie a.sses.MMl v.alua.- 
tion of i)ro}>erty (e.\c:lu^i\'e ol tin* retme-ries) w.is .$<) 7 • (. 1 ss in 
i().^}o; bank debits in i()4o amounted to $.Ho,02S.ooc 

'I'he city owns a ii.irk of 400,10. on lop of C'asper Mountain. .Sm 
to (he south, and Old fort C.isp.ir, which guarded the principal 
crossing of the rivc-r in the- days of (he covert'd wagon, now belongs i 
to the city, (loose Kgg Ranch, a social centre in the early days I 
of the cattle kings, i.s 14m S.W.; Hell’s Half Acre*, a county : 
park of scenic marvels, .pmi. W.; and 51m. S.W. is Independence j 
Rock, a great mass of bkuk granite, a landmark on the old Oregon ! 
Trail, on which many of (he pioneers cut (heir names, with dates 1 
as f:ir back as iS^:. Until 1847 fhe site of (”'asper was known as | 
Tlie Upper Crossing of the Platte; from 1S47 to 185S as The ! 
Mormon C rossing and ferry; from 185H. when a bridge was built. ! 
to 1865, as Platte bridge Crossing. In 1865 (he fort was renamed i 
in honour of Lic'ut. Caspar Collins, who was killed in an attack on ^ 
(he Indians on July 26. 1H65, The town was founded on June 16. 

1888, when (he first raiiw'ay train arrived, and w'as incorporated in 

1889. The spelling of the city’s name is due to a mistake on the 
part of a railway clerk. 


CASPIAN LANGUAGES, the designation of one division 
of the Iranian group of Indo-European languages, a division com¬ 
prising (a) Mazandarani, (6) Cilaki, (r) Talishi, Qi) T'at ami 
(e) .Samnani. Mazandarani has been a literary longue since the 
middle ages and is used in poetry. 

General View. —T'hc [ihonology of the Casiiian tongues is. in 
general, that of the north Iranian grouj). Maz. as (a bear) may 
be traced from Avesia arrsa (cf. modern Persian kJiirs) ; kana 
(might, jiower), Avesta Karan and modern Persian kun-ad. 

Morphology. —The grammatical structure of the languages 
again follows lliat of the north Iranian group. Sex is indicated 
by jirefixing or affixing, for masc., nar, and for fcm. mada. The* 
adjc'ctive precedes the noun, e.g.. Maz.,—pira viard (an old man). 
surxa (a red rose); Tali.shi, serxe srvi (a red apple); droza mu 
(a long hair). The plural (in modern Persian indicated by the 
suffix -an) is in Afaz. -iin, e.g., birarun, the brothers (modern 
Persi.in, biradar, a brother, biradardn, biraddn, brothers). 

There is an oblicjuc* case having many duties. It is marked in 
the different languages thus; 

Maz. -a , c. i: Plural uni, -hdi 
Ciil. -(/, ■(', L-a; Plural One, - dni 
'Pal. c» - -- - 

Sam. i 

In Mazandarani (his case usually marks (he accusative, some¬ 
times (he genitive case. In Cilaki and Talishi it usually marks 
the dative and in the former it is also occasionally used as a 
l()(.')(i\'e mark. 

The comparison of adjectives is similar to that of modt.'rn 
Persian. The suffix -tar or -ter is used, ( Cf. Persian biJitar, better.) 

Numerals.—Thi'si* in mo'-t of the (\tspian languagt's, follow 
(he Persi.'in forms fairly clo.si'ly. In Talishi (hey are (1 ) /, (2) do, 
(3) sn, {4) did, (5) petij, (6) shash, (7) haft, (8) liesht, (9) nav, 

( 10) da. 

Pronouns. —The jironouns are very similar to those of modern 
Persian, as will be seen from thi' following: 



Mazandarani 

C.ilal-.i 

'I’alidii 

'Pat 

Samnani 

§ ! 8ing. 

.\fttn, man 

Maa, mu 


ma, mya 

(1, a, maa 

1 Plur. 

anal 

itna'i tial), 
mil 

iimii 

mdya, imu 

hamd 

: ? ^ Sing. 

ta, til 

la 

ta 

tu 

1 _ 

tii 

Plur 

shaniii 

samd 

diinaf 

.sit am a 

shama 

; ^ j Slug. 


an, a 

(IV \ 

! 

.. 

u 

yu , ri 

Plur. j 

Vi n il a a j 

_, 

avail j 

ash an | 

yun, ni 


The l.ingu.'iges also maki' use of suilixed pronouns. 

'Ilk' interrogative jironouns are ki (who), in all live languages 
and eha (what, Ala/.. Tat and Samn:tni), chi (Talishi and Cilaki). 

Verbs, Adverbs, etc.—Thi* conjugalion of vi'rbs follows the 
Ir.mian groui> very closely. The auxiliary, root bu- (to be), cf. 
Persian bndan, eti.., is used as in (lie cogiKUc l;ingu:ig('S. 

:\ilvcrbs. conjugations, prepositions and jxistpositions are not 
del lined. Alany of them are almost identical in form with 
Iranian and modern I’ersian forms and l)(.'tr:i>’ extensive borrow¬ 
ings 

Sir (leij^er and Kuhn, (inindri.^s ,ler Iraiilschrn Philnloi^ir, i Hand, 
2 Aht. (Strasbourg, iSi;.S-iuoi). {,\ N J W) 

CASPIAN SEA, an inland s('a between Eurojie and Asia, 
extending from 37° to 47N., and from 47" to 55'^ E. Its 
length is 1,280 km. from north to south, and its breadth 160 to 
440 km., and its area reaches 438,690 scj.km. (a little more than 
the area of the baltic). of which 2.340 sij.km. belong to its islands. 
It fills the deepest part of a vast depression, sometimes known as 
the Aralo-Caspian depression, once an inland sea, the Eurasian 
Mediterranean or Sarrnatian Ocean. At the present time its 
surface lies 26 metres below the level of (he ocean and 76 metres 
below the level of (he .-Krai. 

^ Hydrography and Shores.— The hydrography of the Caspian 
Sea has been studied by von baer, by N. Ivashintscv in 1862- 
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1870, by O. Grimm, N. I. Andrusov ( 1S95). and by J. B. Spindler 
(i8q 7), N. von Seidlitz and N. Knipowich (1904 and 191Z-15). 

It has three sections—( i ) A norlhern, forming in the east the 
\ery shallow Gulf of IMortvyi Kultuk which is being gradually 
silled up by the sedimentary deposits brought down by the rivers 
\'olga, Ural and Terek. The Caspian steamers, for example, 
must lighten their loads nearly 40 miles away from the Volga 
mouth. The western shore, from the dedta of the Volga to the 
mouth of the Kuma is gashcal by themsands of narrow' channels 
or lagoons, termed limtuis, from 20 to ?o km. in length, and 
separated in some cases by chains of hillocks, called bit^ors, in 
others by sandbanks. These channels are tilled, sometimes with 
sea-water, sometimes with overtlow' waiter from the Volga and the 
Kuma. The coast-line of the Gulf of IMortvyi Kultuk on the 
north-cast is, on the other hand, formed by a range of low cal¬ 
careous hills, constituting the ramjeart of the Ust-Urt plateau, 
which interxenes lietween the Caspian and the Sc'a of Aral. (2) j 
South of the line' joining the; Bay of Kuma w'ith the Manghishlak | 
])eninsula in the East, in 10' N, lal., the western shore is | 
higher and the waiter dei'pcns considerably, over one-half of the j 
area loo metres is reached while* tlu* maximum dejeth (between 
•iC and 42° N.) reaches 7(.»8 mc'tres. This, the middle* section of 
the Casiiian, which extends as far as llie Apsheion pe-ninsula, re- , 
ceives the Terek and se*veral smaller streams that drain the 
northern slopes of the Caucasus. At Derleent, just north of 42“ 
N., ;i s])ur of the* (.kmeasus apiiroache's so close to the sea as to 
leave room for only a narrow j)assage, the* Cnspiar Pylac ,or 
Alhiiiuir Portae, which has been fortilic'd for centuries. The 
eastern shore* of this section of the* seti is also forme*d by the* I'sl- 
Crt plateau, which ri.se-s 1 qo to 250 me*tri*s above* the level of the 
C'aspian; but in 42' N. the* UsI-Urt re*(e*de“s from the Caspian 
and circles round the t.riilf of Ktira-boghaz or Kara-bugaz. 'I'his 
subsidiary basin is separated from the Cei.'ieian by a narrow 
sandbar, ])ie‘rce*ei by a strait only 100 to 150 metres wide, through 
which a curre*nt Hows continuously into the gulf at the r;ite of 
2 5 to 8 km. an hour. To this there exists no compensating out- ' 
Ilow current at a greater depth, as is usually the ca.se in similar 
situations. The* are.i of this lateral b.i.^in be*ing about 1S.4CO 
sri.km., and its de']ith but comparativt*ly slight (i to 12 metres), 
the* exaporation is xary appreciable (amounting to t !ne*!re i)(*r 
annum), and sullic ieni to account for the* pe*rpetual inllow from 
the* Caspian. South of a line* joining Baku with Kt.isnovodsk 
l)e'gins the southern and de*epest section of the* ('asjii.an 

separated from the middle* section by a F-ulmiarine ridge ((>6 
metri*s of water), which links the main range of the Caucasus on 
(he wi*st with the* Koiiet-clagh in the Transcasiiian n*gie)n on the 
east. This si*clion of the* se-a washes on the* south the* base of the 
Elburz range in I’ersia, swt*(*ping round from the mouth of the 
Kura to Astarabad at an ax’erage distance of 60 km. from the* fool 
of the mountains, A little east of the Gulf of Enzeli, which re¬ 
sembles the Kara-])oghaz, though on a much smaller scale*, the 
Setid-rud and sexeral smaller streams jiour into the Caspian the 
drainage of the Elburz range. Near its south-east corn(*r the* 
Caspian is entcre'd by the Atrek, which drains the mountain 
ranges of the Turkoman (north-cast) frontier of Persia. In iSr).; 
a subti*rranean volcano w.as observed in this basin of the Casiiian 
in to' N. and 52“ 47' E. The de*j)lh in this .se*(tion ranges 
from 2" to 700 metres, xvith a maximum of ey_}6 m(*tres. The mean 
dej)th of the* whole Caspian is according to Knipowich (192.?) 
182 metres. The* xolume is y<),p,~o cubic km , rather more than 
those of the North Sea and Baltic cond)ined. 

Drainage Area and Former Extent, —The catchment area 
from which this greatest inland sea is fed is .3.7,^3.000 sq.km. aTiel 
extends to a ve*ry much greater distance on the we.st and north 
than it docs on the south and cast. From the former it is entered 
by the Volga, which is estimated to provide 5 of the river supply, 
ie., about 301 cubic km. per annum), the Ural, the Terek, the 
Sulak. the Samur; as compared with these, there comes from the 
south and east the Kura and Aras, draining the south side of the 
Caucasus, and the Sefid-rud and the Atrek, both relatively short. 
Knipowi(h showed (1922) that without evaporation the level 
would rise 13 metre.s annually, evaporation counteracts this, but 
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the level has undergone great non-periodical oscillations, a.s well 
as seasonal ont*s. It is lowest in December and highest in June. 
If 285 cm. is the normal figure at Baku at pr(*senl it was in 

i.loO ij.SO.S cm. 18.15 .mO cm. 

1058 705 „ i8.|7 .*1)7 „ 

1715 305 „ 1853 ,S.( ,, 

i8i5 515 ,, looo 

Thus in 130(1 the level was more than 11 metres higher than it is 
now and the variations are large and irri*gular. I'Ik* st'.i was so 
low in 1915 as to cause difficulties of navigation in the north. 

The level of the Caspian, however, was form(*rly. in pre*- 
historic times, about the same as the existing level of th(* Bl.uk 
Sea, although now some 26 metres below it. This is shown by tlu* 
evidences of erosion on the face of tlu* rocks whiih formed the 
original .shore-line of its southern basin, (hose ('xiderues existing 
at the height of 20 to 25 metre.s above the present l(*vel. Large 
portions of the va.st region conqirised bt*lween the loxver Volga, 
the Aral-lrtysh W’ater-divide, the Dzungarian Ala-tau, and the out¬ 
liers of tin* Tian-.shan and Hindu-kush .sx'stt*m.s are aetually 
coxi*recl with Aralo-Casjiian di*posits, nearly always a yellowish- 
grey day, though occasion.illy (hey assume the character ot a more 
or l(*ss lompait sandstone, of tlu* s.arne lolour. 'riu*se di*posits 
attain their maximum thickness of 30 nu*tr(*s east of the l'as[)ian, 
and have* in many p.irts be(*n excavati*d and washed away bx the 
rixers (which have freciuently changi*d th(*ir l)i*d.*-) or b(*en trans- 
porl(*d by (he winds, which swet*}) with unmitigated violence 
across those wide unsheiti*red t*xp;insi*.s. 'I'he tx'pical fossils un¬ 
earthed in tlu*se deposits are shells of sp(*cies now lixing in liolh 
th(* (.'.aspian and the Aral, though in tlu* shallow jiarts of both .seas 
only. n.anu*ly (anording to lx*an \'. Mushketov 1850-1 ()02) 
Ca>diuni edule, Drei.sst'im po!yniorp/ia, Nrriliua Uturata, Adacna 
rilrea, Ilydrohia stii\!,mdi.s, in tin* Kara-kum d(*s(*rt, ami Litho- 
^lyp/in\ iiispiits, Ilydrohia stay^naJis, Aaodonta pondrrosa and the 
sponge Metchnikovia tuberc'idata, in the Kizil-kum dest*rl The 
ex,act limits of the anci(*nt Aralo-('aspian s(*a an* not yet s(*ttl(*fl, 
e.\it*p( in the north-xvesi, where (he Ergeni Hills of Astrakhan 
constituti* an unmistakabh* barrier. Northwarals thest* m.arim* di*- 
posits are known to exist 128 km. axvay from Laki* Aral, I'lii* 
eastt*rn limits of the.se dt*posit.s lie about 1 bo krn from Lakf* Aral. 
.Southwards thi'v have been obs(*rx*i*il without a break lor 2SO km. 
from Lak(* Aral, namely in tlu* .Sary-kamysh deiTiission lh*n((* 
in l.at(* 'r(*r(iary, ;ind prob.ably also in Post-d'ertiary, tinu*s the 
.\r.il(t-(.',ispian Sea cov(*re(l a x'ast expanse of territory and (*m- 
t)raic*d vi*i-y large islands (e.y., l.'st-Urt 1, w'hiih di\idt*(l it into an 
(*.is(ern am! a wes(<'rn portion. More than this, tlu* Caspi.m was 
also, it is prc*((y certain, at the same e|.)och. and ial(‘r, in dir(*cf 
(ommunicatioii with tlu* .Sea of Azov, no doubt b\' way ot (he 
.Matiych dej)ression; for the liinans or lagoons of tlu* Black Sea 
shan* with the C'asjjian;— ArchaeohdelUi, Cb’ssinia variahilis. 
Xeritina Uturata, Gmclma, Ciaunuarus ?uoeotieu^, Psendoeuuia 
prftiuata, Parauiysis Paeri, Mesoniysis Kowalenkyi and M- inter¬ 
media, Limnomysis Benedeni and L. Brandti, Gohiits, Clupea and 
,lr/7><o/.ver. 

In early Tertiary times the Caspi.an bi*longed to the Sarmatian 
()((*an, which reached fiom th(* middh* Danulu* T'.astwarcE through 
Rumania, South Russia, and along both Hanks of the C;iu(asus to 
tlu* .\ralo-('.aspian region, and w(*stwards had op(*n communica¬ 
tion with the great ocean. Before Pliocene times (he Sarm.itian 
Dcean was divided into sections, one of which was (he Aralo- 
C.ispian sea. During the Pleistocene Ice Age the Casi)ian llowed 
over the steppes that stretch away to (he north, and was prob¬ 
ably still connected with the Black Sea (itself as >el uncon¬ 
nected with the Mediterrane.'in ). Aft(*r the great ice cap had 
thawed and a period of gt*neral desiccation set in, the Gaspian 
b(*gan to shrink in arei, and simultaneously its connections with 
(he Black Sea and the Sea of Aral were severed. 

Fauna. —The fauna of this sea has been studied by Eichwald, 
Grimm, Kessler, Sars and Wukotitsch. Marine elements include 
the herring (Clupea), and freshwater elements, .species of 
Cypriiius, Perea and SiJtirus, also a lobster. Rhizopoda (Rotalia 
and Textillaria), the sponge Arnorphina, the Amphieteis worm, 
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the molluscs Cardium cdule and other Cardidae, and some 
Amphipods (Cumacca and Mysidac), arc marine forma which 
either tolerate variations in salinity or are especially characteris¬ 
tic of brackish waters. Species not found elsewhere include Pro¬ 
tozoa, three sponges, Vermes, twenty-five Molluscs, numerous 
Amphipods. fishe.s of the Kcnera Gulnus, Bvnthophilus and Cobitis, 
and one mammal (Blioca ra.spia). This last, together with some of 
the Mysidae aiul the .sjjecies Glyptcniotus entomon, exhibits Arctic 
characteristics, which ha.s sugi^ested the idea of a geologically 
recent connei lion between the Caspian and the Arctic, an idea of 
which no real [iroofs liave been as yet disc overcfl. The Knipo- 
W'ich ex[)editions found no traces of organic life below the depth 
of .}oo metres ex( e[)t mic ro-organisms (zooplankton) and a single 
Oligochaele, but above that level the phyfo[)lankton is rich. Fish¬ 
eries off the mouths of Volga, ITal, d'erek and Kura yieldc*d in 
19^5 about 22 million tons, /.r., mu'li less than in 1913. The catch 
included 7iob/^/ (a kind of roach) herring (42-2^), 

.sturgeon (four varic-ties) and salmon (1-2^ K earp, bream, jicrch, 
tench and iiike. The marked dro[i in the sturgeon and salmon 
catch is due to destructive exiiloitation. Cold storage is provided 
in Astrakhan, Makach-K.ala and Derbent, but the export of fresh 
fish is hampered by lack of refrigerator (ransi)ort, and salted, 
smoked or drical fish, with caviare and isinglass from the sturgeon 
are the chief exports. Seals are hunted in Krasnovodsk bay. The 
northern .section with great rivers has a salinity 10% or less and 
the water in the north-west corntT is drinkable. In Mortvyi 
Kultuk gulf, on the east, salinity rises above In the o|)en 

C^ispian it averages less than that of the Black sea. Of 

the salts present common salt (NaCl) forms only 6.’% against 
in the ocean, magnesium suliihale (MgS().j) 24% against 5%. 
In the Rara-bugaz gulf into which th(; Ca.spian water streams con¬ 
tinuously to be evaporated, salinity rises to 20o'/r and large (luan- 
tities of Mirabilite (NazSOi-f-lol 1^0) are deposited, to be dis¬ 
solved afresh in summer. Below a level of 300 metres Caspian 
water contains jiractically no oxygen, but some IIjS, as is the case 
in the Black Sea. This accounts for the, absence of life in the 
depths of both. 

Currents and Climate. —CurrenLs (Knipowich, 19.^2) follow 
the coasts in counter-clockw'ise direction, (he cast-west section 
crossing the; sea near the boundary belwc'en shallow and deeper 
water, 'riuough these currents the Volga water spreads southwards 
on the west and lowers the gcmeral temperature. Average temjn-r- 
ature of the air in winter is about 16“ in the north and 46" in (he; 
south, for tlu' summer the average figures are 73'“’ and 82" re- 
spc'c ti\'ely. At a depth of 300 metres the temperature remains at 
about 41' -43". Near the \'ulga mouth the Caspian is frozen for 
112 da>s on an average;, and wintcT in the northern basin is very 
seciTe with freciuent falls of Iciiijierature to —13°, and to —22"’, 
and lower still, on the I .st-Crl jjlateau. The north and iMst wind 
cenUribnte to winter’s severity; summer winds are \ ariable, often 
we.slcTly, with frecjuenl alternation of land and sea breezes during 
the day 

Navigation.— 'IVamspoit is hindered by antiquated v<‘ssels 
for dry cargo freightage of timber, .salt, .sugar, fish and dried 
fruit, and by the' .silting of the Vedga. There were in 102^ M 
motor-driven vessels, fic'igblage 112,049 tons, 1O2 oil barge's, 
freightage 236,000 tons. 75 dry cargo .steamers, 38,400 tons and 
64 line .steamers .and lugs with 18,300 hor.se power. The; total 
freigditagc' carrii'd J9.'5-2t) wa.s in dekatons 402,552 as against 
632,214 in 1913. It consi.sled of— 


Petroleum product.s . 

35.6338 

(irain 

1.S.081 

Sail 

0.183 

Kish 

.4,008 

Tinfiu'r 

3 , 51.5 

Iron 

441 

Coal . 

87 

Qthor froights 

iQ. 3 oq 

aiul tlu' number of pa.sscngera w'a-S 

169,750 
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Mu.shkctov, Turkestan (St. iVter^liurg, iSS(>), with bibliographical 


references; Ivashintsev, Hydrographic Exploration of the Caspian Sea 
(in Russian), with atlas (2 vois., j866) ; rhilipjiov, Marine Geography 
of the Ca.spidn Basin (in Ru.ssian, 1S77) ; Memoirs of the Aral-Caspian 
Expedition of 1S76-1877 (2 vols., in Ru.'c.sian), edited by the St, 
Petersburg Society of Naturali.sts; Eichwald, Fauna Caspio-Caucasica 
(1841); Seidlitz, “Der Karabugas Meerbusen,” in Globus, with map, 
vol. Ixxvi. (i8gq) ; Knipowich, “Hydrobiologisrhe Untersuchungen dcs 
Kaspischen Meercs,” Internal. Revue der Hydrobiologie, Ed. 10 (1922) ; 
W. Halbfass, die Seen der Erde (1922). 

CASQUE, a covering for the head, a helmet; mediaeval pro¬ 
tective armour for the head. The ancient Greeks and Romans 
wore helmets of brass and sometimes of skins. Casques were 
either open or closed; the open usually had a bar descending from 
the forehead to protect the. face against transverse sword cuts. 
Clo.se casques were fitted with visors hinged above the ears; 
a beaver was fitted which covered the mouth and chin only. 
Slits or perforations were also provided for ventilation and vLsicon. 

There have been .several patterns of casques, c.g., chapcllo-dc- 
fer, or iron hat, worn by light horsemen under Edward J ; 
bourgninole. or burgonct, made to the shape of the head; bacinct, 
a light lielmct resembling a basin; saladc, salot or celntc, a light 
ca.scjue; hiifketi, headpiece for archers; castle, protecting the 
whole of the head; morion, open, resemliling a hat, worn by 
mu.squetecrs and harc}uebu.ssiers; pot, iron hat with a firoad brim. 
(.See Hklmet.) 

CASS, LEWIS (17S2-1S66 ), American general and statesman, 
was born at Exeter, N.H., on Oct. 9, 1782. lie was educated at 
Phillips Exeter academy, joined his father at Marietta. Ohio, about 
1799, studied law there in the office of Return Jonathan Meigs 
(1765-1825), and was admitted to the bar at the age of twenty. 
I'our years later he liecame ii me.mlier of the Ohio legislature. Dur¬ 
ing the War of 1812 he served undt;r Gen. William Hull, whose sur¬ 
render at Detroit he strongly condemned, and under Gen. W. H. 
Harrison, and ro.se from the rank of colonel of volunteers to b(; 
major-general of Ohio militia and finally to be a brigadier-general 
in the regular United Stales army. In 1813 he was appointed gov¬ 
ernor of the territory of Michigan, the area of which was much 
larger than that of the pre.sent State. This position gave him the 
chief control of Indian affairs for the territory, which was then 
occuiiied almost entirely by natives, thc're being only 6,000 white 
settlers. During the 18 years in which hi; held this post he ren¬ 
dered valuable services to tin; ti'rritory and to tlic nation. His rela¬ 
tions with the British authorities in Canada after the War of 1812 
were at times very trying, as these officials persisted in searching 
American vessels on the Great Lakes and in arou^^ing the hostility 
of the Indians of the territory against the American Go\ernmenl. 
To (hose experiences was largely due the antipathy for Gri'at 
Britain manifested by him in his later career. He was secretary of 
war in President Jackson's cabinet in 1831-36, and it fell to him, 
therefore, to tlirect the conduc t of the Black Hawk and Seminole 
wars. 

In 1836 Gen. Cass was aj^pointed minister to France, and 
became very po]Hilur with the French government and jioople. In 
1842, W'hen the Quintuple ’Treaty was negotiated by re[)resentatives 
of EngUiml, I-'rance, Prussia, Russia and .\ustria for (be sup})res- 
sioii ul the slave trade by the exercise ol the right of sc-arch, Cass 
attacked it in a jiamphlet which was probalily instrumental in pre¬ 
venting the ratification of the treaty by I'rance. In this same year 
the Webstc'r-Ashburton treaty between Great Britain and the 
United States was concluded, and, as fmgland did not thereby 
relin<|ui.sh her claim of the right to search American vessels. Cass 
felt him.self in an awkw'ard position, and resigned hi.s post. His 
attitude on this question made him very popular in America. From 
1S45 (0 184S and from 1S49 to 1S57 he wa.s a member of the' U..S. 
Senate, and in 1S46 was a leader of tho.se demanding the “re-annex- 
ation" of all the Oregon country south of 54'' 40' or “war with Eng¬ 
land,” and was one of the 14 who voted against the ratification of 
the compromise with England at the 49th parallel. He loyally sup¬ 
ported Folk's administration during the Mexican War, opposed the 
Wilmot Frox iso, and advocated the Compromise Measures of 1850 
and the Kan.sas-Nebraska Bill of 1854. 

In 1.84,8 he received the Democratic nomination for the presi¬ 
dency, but owing to the defection of the so-called “Barnburners” 
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(see Free Soil Party) he did not receive the united support of 
bis party, and was defeated by the Whig candidate, Zachary Tay¬ 
lor. On account of his eminently conservative attitude on all ques¬ 
tions concerning slavery, General Cass has been accused of pander¬ 
ing to (he southern Democrats in order to further his political 
aspirations. His ideas of popular sovereignty, however, were not 
inconsistent with the vigorous Democratic spirit of the west, of 
which he was a typical representative, and it is not clear that he 
believed that the application of this principle would result in the 
extension of slavery. As the west became more radically opposed 
to slavery after the troubles in Kansas, Cass was soon out of sym¬ 
pathy with his section, and when the Republicans secured control 
of the legislature in 1857 they refused to return him to the Senate. 
President Buchanan soon afterward made him secretary of state, 
and in this position he at last had the satisfaction of obtaining 
from the British government an acknowledgment of the correct¬ 
ness of the American attitude with regard to the right of search. 
In Dec. 1S60 he retired from the cabinet when the pre.sident 
refused to take a firmer attitude against secession and he remained 
in retirement until his death at Detroit, Mich., on June 17, 1S66. 
He wrote for the North American and the American Quarterly 
Revieu's, and published Inquiries Concerning the History, Tradi¬ 
tions and Languages of Indians Living Within the United States 
(tS:’ 3), and France: Its Kwg, Court and (Government (1840). 

See W. T. Young, Life and Public Services of General Lewis Cass 
(Detroit, iS';2); W. L. (h Smith, Life and Times of Lewis Cass 
The t)est biography is by A, G, Mcbaughliri, Le-,i<is ('ass 
(rcvi.scd edition, Jfoston, i8qq) in the “American Statesmen” series. 

See also General Lewis Cass, /7<h’j-/<Vort, Cu-ss Canlield, compiler 
(it;i6) ; Benjamin Freeman Comfort, Lewis Cuss and the Indian 
Treaties ; and John Spencer Bassett, “Lewis Cass on Nomina¬ 

tion of Andrew' Jackson,” Ajnerican Antiquarian Society Proceedings, 
n.s. vol. xxxiii., pp. 12-33 (^934). 

CASSABA or TORGUTLU, a town of I'urkey in the 
vilayet of Manisa, 63 mi. E. of Smyrna, with which it is con¬ 
nected by rail. Pop, (1940) 22,932. It has considerable local 
trade, and exports the products of the surrounding district, (rot- 
ton i.s the most important article, and there are ginning factories 
in the towm; the silkworm is largely rai.sed and exported; and the 
“melons of Cassaba” arc sent not only to Smyrna but to Con- 
st.-mtinojile. 

CASSANA, NICCOLd (1659-1714), often called Nico- 
T.KTTO, Italian painter, was born at Venice, and became a disciple 
of his father, Giov^anni Francesco Ca.ssana, a Genoese, who had 
been a pupil of Bernardino Strozzi (“il Pretc Genovese”). Having 
painted portraits of the Florentine court and of some of the 
Engli.sh nobility. Nicoletio was invited to England and intro¬ 
duced to Queen Anne, who sat to him for her portrait. He died 
in London in 1714. One of his principal works i.s the “Conspiracy 
of Catiline,” now' in Florence. 

CASSANDER (r. 350-297 b.c.), king of Macedonia, eldest 
son of Antipat or, first appears at the court of Alexander at Baby¬ 
lon, where he defended his father against the accusations of his 
enemies. On the death of Antipater, w’ho had passed over his 
son and appointed Polypcrchon regent of Macedonia, Cassandcr 
allied himself with Ptolemy Sotcr and .Antigonus, and declared 
war against the new regent. Most of the Greek states went over 
to him, and Athens also surrendered. He further effected an 
alliance with Eurydice, the ambitious wife of King Philip Arrhi- 
dacus of Macedon. Both she and her husband, however, were 
soon after slain by Olympias, mother of Alexander the Great. 
Cassander at once marched against Olympias, and, havdng forced 
her to surrender in Pydna, put her to death (316). Left master 
of Macedonia, Cas.sander joined in a coalition with Lysimachus, 
Ptolemy, and Selcucus, against Antigonus; in 311 a peace was 
concluded by w'hich Cassandcr was recognized as general of 
Europe during the minority of Alexander I\f In 310, therefore, 
he murdered the young king and his mother. In 303. Cassandcr, 
alarmed at the liberation of Greece by Demetrius Poliorchetes, 
renewed the coalition, and, when Antigonus was defeated and 
killed in 301, was recognized as king of Macedonia. He died of 
dropsy in 207. Ca.ssander was a man of literary taste, but 
violent and ambitious. He restored Thebes after its destruction 
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b^ Alexander the Great, transformed Therma into Thessalonica, 
and built the new city of Cassandreia u|)on the ruins of I’otitlaea. 

See Diod. Sic. xviii., xix., xx.; Plutan h, Demetrius, iH. 31, Phocion, 
31; aFo Macedonian Empire. 

CASSANDER or CASSANT, GEORGE (i5i3-i56()\ 
Flemish theologian, born at Bruges, studied at Louvain, and taught 
theology and literature at Bruges. He studied the differences be¬ 
tween the Catholic and Protestant bodies with a view to facilitat¬ 
ing reunion, and in 1501 published anonymously Dc Officiis pH ac 
publicae tranquillitatis vcrc amantis viri in hoc dissidio religionis 
(Basle), in which, while holding that no one, on ac count of abuses, 
has a right utterly to subvert the Church, he disapproves of ex¬ 
aggerated papal claims. FIc apjieals to Scripture exi)lained by tra¬ 
dition and the fathers of the first six centuries. Such a hook 
pleased neither party; but the German emperor Ferdinand asked 
him to publish his Consultatio de Articulis Fidci inter Catholici'S 
et Protestantes Controversis (1565), in which, like Newman at a 
later dale, he tried to put a Catholic interpretation upon Ifiofestant 
formularies. While nev'er attacking dogma, he criticizc-s the papal 
power and makes reflections on practice.s. The work, attack (‘(1 
both by (he Louvain theologians and by Calvin and Beza was [)ut 
on the Index in 1617. He died at Cologne on I’e.b. 3, 1566 His 
works were pulilished at Paris in 1616. 

CASSANDRA, in Cireek tradition, daughter of Priam and 
Hecuba. In legend she was beloved of .A.pol!o, who luornised 
to bestow on hcT the spirit of prophecy if she would lompfy 
with his de.sires. Cassandra accepted (he proposal, and llu-n 
refused her favours. Apollo revenged himself by ordaining th.il 
her prophecies should nev'er be believed. On the caiiture of Troy 
she was ravished by Ajax, the son of Oileus, in the temple ol 
Athena. In the di.stribulion of the booty, Cassandra fell to the 
lot of Agamemnon {q.v.) and was murdered with him. It is to 
be noticed (hat there is no mention in Homer of her prophetic- 
gifts. 'logc'lher with Apollo, she was worshipped under the name 
of Alexandra. 

CASSANO ALIONIO, n town of Calabria, Tialv. in the 
province of C\)senza; its railway station (6 mi. S. of the towai) 
is 37 mi. N. by E. from the town of Cosenza, while it i.s 6 mi. 
W. of Sihari. on the line lx*twecn Metaponto and Reggio, I*op- 
ulation (1936) 7.689 (town), 11,428 (commune'), It is very 
finely situated 820 ft, above sea level; the roi k above it is 
crowned by a mediaeval castle. See also Compsa 

CASSATION, in music, the name of a tyiie of ortheslral 
work, consisting of several short movements of a light charader, 
popular in the 18th century, serenade and diveriimeulo being 
other names for much the same kind of comjKj.sition. Mozart 
wrote three works so named. 

In law, cas.sation signifies qua.shing, annulling or reversing, 
hence Court of Cassation as the name for a court o) ai>inal. 

CASSATT, MARY (1855-1920), American artist, was botn 
at Pittsburgh, (Pa.), a sister of A. J. Cas.satt, president ol the 
Pennsylvania railroad. In 1875 she went to Europe to si inly art, 
sjieiiding .some time in Spain, afterwards proceeding to I'iris, 
where she was greatly influenced by Manet, Renoir, Dega.s and the 
Impnsssionist school. Her first exhibition in Pans was in i.m) 3 at 
the gallery of M. Durand-Ruel, where in later years her works 
w'ere frc'quently exhibited. She also contributed to tlie variou.s 
exhibitions of the Impressionist school, but never to the salons. 
Her work was warmly ai>preciated in bVench arti.stic circles. 
Mothers and babies of children were to her the chief siibjeits of 
inspiration, agd her pictures are distinguished by great iirmness 
in drawing and boldness of tone and colour. As a pastellist .she 
attained high rank. Exhibitions of her works have been held in 
New York and Pittsburgh, and she is represented in the public 
art galleries of the United States and in private collections. She 
died in June, 1926. 

.SVc Achille Legarcl, Un Peintre des Enfants et /o Mires: Mary 
Cassatt, illustrated (joi.D; Mary Cassatt, Painting; P’dletni of tne 
Rhode Island School of Design, vol. v.; L. W. Hanenuyer. The. Cassatt 
Exhibition; Pennsylvania Museum Bulletin, 1927- 'ol. xxii. 

CASSAVA, the farinaceous root of two planG id the spurge 
family (Euphorbiaceac. q.v.), the liitter cassava. Maninot 
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j- Cassava, a tropical plant. 

' SHOWING THE SWOLLEN ROOTS 
rroin vvhich store starch 

mail)' Thfj starch forms the Brnrilian arrow- 


esculenla, and the .sweet cassava. M. Aipj, both important sour^'s 
of food starihes. They are herbaceous or .semi-shrubliy jwrennials 
with very lar^e fleshy, (ylindrical, taixTin^ roots as much as ,^ft. 
lotit: and 6 to (jin. in dianu^ler, and filled with milky juice. 'I'he 
slender stems, 5 to yft. hi)^h, bear larj'e spreading: loiiK-stalked 
leaves, with the Idade divided nearly to the base into three to 
seven loiiK narrow segments, d'he plants are probably natives of 

South America, but the bitter ___ ^ 

cassava, wfiich is the more impor- I \ 

taut of the two in an economic ' 

‘■ense, has been introduced into n/ff 

most trojiiial regions, and is ex- ^ \ W ff 

tensively cultivated in w-est tro[i- 
ical .'\frica and the Malay Arc hi- 

pela^o, from which, as well as i 

from IJra/a'I and other South ■ 

American Stales, its starch in the 

form of tapioca is a staple article \ 

of export, d’he sap of the flitter 

cassac'a root contains hydrocy- ' 

aide acid, and the root, hein^^ 

therefore highly poisonous, can- ^ 

not he* ealc'ii in a fresh condition ; \ 

while on the other hand the swc*et 1 

cassava is jic-rfc'ctly innocuous, 

and is em|)loyed as a table vcrc*- ^ 1* 

table. Kxijosure to heat dissi- 

pates the poisonous principle, 

and the* concentr.ited juice is in ^ n.._/S— 

tli.it .state u.sed a.s a basis of ca.s- Cassava, a t r o p i c a l plant. 

, ,, SHOWING THE SWOLLEN ROOTS 

.sareep and other sauces, hrom search 

the* hiltcT CassaC'a roots man)' Thfj starch forms the Bmrilian arrow- 
differeiit food preparations are ^Dot. and. when dried, is known as 
in.'ide in braijil. The roots are 

IH'c'serc'ed for use* by heint,' cleaned, sliced and dric'd; freem such 
dried slices manioc or cassava meal. usc*d for cassava cakes, c*ic., 
is preparc-d by rasping'. 'I'he starch also is .separatc-d and used for 
food under the name of Brazilian arrowroot; and this, when 
aK^lonu'rated into pc-liets on hot plates, forms the tapioca itjv ) 
of c ommerce. 

CASSEL, SIR ERNEST JOSEPH (185.-10:1), Anplo 

(ierman financier, wa.s born at Cologne, on March 5. 185.’, the 
son of a small banker in that city, and at the okc of 16 became a 
clerk in the banking' firm of IClsp.uhcT, In 1S70 he went to Lon¬ 
don and entered the* foreign banking' house of Hischolfscheim and 
Cioldsmid. I'hc're he attracted notice by his skilful clisentanple- 
meiit of the accounts of the Kheciival loans. In 18S4 lu* set up 
for himself and became interested in South-.-Xmerican finance, 
lie re-orpanized the finance's of I'ruguav and i.^sued thrc*e Mexi¬ 
can loans, as well as acciuirinf.; the Royal Swedish railway and 
tinancinp entc'rprises such as Vickers’ absorption of the Maxirn- 
Xordenfelt Co. and the* buildinp of the C'eniral London railway. 
He also raised a (’hinese loan after the* war with Japan. His prin¬ 
cipal achievement was, however, the financ inp of the Nile irripa- 
tion work, and in connection with that the* foundinp of the 
National Hank of Kpyiit. Durinp the World War, Ihouph he had 
lonp been a naturalized Hritish subject, an unsiuaes'-ful attempt 
was made to have his name removed from the priw council Sir 
Krnest retirc*cl in icjio and dic*d in Lonchri on Sept. .* 1, n).'i. His 
dauphter married ('ol. W. W. .Ashley, M f‘ . Mi.nstc*r of 'I'rans- 
port, and their dauphter, who inherited much of her prancifather's 
preat wealth, married Lord Louis Mountbatten. Ca>sers public 
benefactions to hospitals and for educational V’urposes have b<*en 
estimated at tw'o millions stc*rlinp He* hc'lped to fouiul the* Kinp 
Edward \'H sanatorium for consumptives at Midhurst. Kent, the 
Radium Institute, and crc*ated an c'ducational trust for siH'cified 
pur]x>ses, among thc'sc being facilities for workers’ education 
CASSEL, GUSTAV (i86f>-i()45 >, Swedish economist, was 
born at Stockholm on Oct. :o. 1866. l-'rom U)04 to i(>33 he was 
professor of economics in the I'niversity of Stockholm. Among 
his colleagues he became best known for his value theory, an at- 
tempt tc> escape the hedonism of Eaipli.sh and Austrian erono- 


j mists, liis theory of mone)'. and an unswerving belief in the prin¬ 
ciple of free coinpc-lilion. He pained inlc*rnational prominence 
through his work on world monetary {irohlcnns at the Brussels 
conference in i9:?o and the League of Nations’ b'inance commit¬ 
tee in icjjii. He wa.s a Swedish delepale to several meetings of the- 
International chamber of ccirnmerce. When he was in the Ehiited 
Slates on a lecture tour in k^jS, the Banking and Currenc)' com- 
, miltec of the house* of rc{)resc*ntaf ives invited him to :ijiv>ear at 
I the hearings on monetary stabilization. In icj^^ the Swedish gov- 
I (*rnment sent him to the W'orld Economic conference at London. 

, He died Jan. 14, 1945. 

i Among Cassel’s published works are: The Nature and Necessity of 
Interest (lOO.O ; The World’s Monetary Problems (i();’i ) ; Money and 
Foreif^n Flxe/ianf^e after 1014 (ii)-’.:); I'ljc Theory of Social Fconomy 
(rev. ed., m.c-’); The Crisis in the World's Monetary System (n)j,2) ; 
j I Fornuflets Tjhiist (Aulobioptaphy), : vol. (i().}0-4:). (K. W. S,\.) 

I CASSEL, a town of northern I'rance in the department of 
I Norcl, on an i.solatcd hill, about 12 in. E.N.E. of St. Omer. Top- 
(1936) 2.i()i. It was a Roman st:\,tion Castelluni M onapionun, 
as numerous rc-mains of the (hdlo-Koman period attc-st. and an 
iinjcorl.'uil cc'iitrc- of rejads. If was the scene cef important b.itlles 
in 1071, when Kol)c*r(, count of ]''landers, vanciuishc'd his rival 
.Arnulf; 13.18. \vht*n Philip ctf X’alois defeatc'd the Flenii.'-.h; and 
1(177. ''hen W'illiani of Orange "as defeated b) Philip, duke of 
Orleans, brot}ic*r of Louis Xl\'. It was the headcjuartc-rs of Oeii. 
I'oc h in 1914-15 and of Hen. Plumc*r in ujib-iS, and wa.s bom¬ 
barded, (bough not seriously damaged, in 101 S. 

The former lidt(d de rillc ( ib.O). the* h(')lc*l de la Noble Tour, 
once the seat of the* jurisdiction of maritime I'kinders, now the 
town-hall, and (he lic'hc*! cies dues el'll.illuin are the historic build¬ 
ings of the tov.m. Its indu.strial eslabjislunenls include tanneries 
and oil-mills, and (hen* is trade in cattle and butter. 

CASSEL (also Ka.s.skl), a city of (Germany, ca{)ital of (lie 
former elc*etor.'itt* of Jlesse-C'assel. and. after its annexation bv 
Prussia in i86(>, c.'ipital of the province of llc.-sse-Nassnu. I’op. 
(ic)3c)) 217,087. The e:irliesl mc-ntion of Kassel is in 913, whc'n 
il is referred to as t'ass.da. The* town jiassed from the landgraves 
of 'rhuringia (0 (he* landgraves of Hf*sse in the i3l!i century, be¬ 
coming one of the principal residences of the lattc'r liouse in the 
isih century. T'he burghers aceepU'd the* reformed doefrines in 
1527. The fortifications of (he town wctc* restored b)' the* land¬ 
grave Philip the Magnanimous and his son Willi.'im IV. during 
the Tf)(h century, and it 'vas greatly imiiroved liy the landgrave 
('harles f if)54-i 730), W'ho wc*lcomecl many Huguenots. The lat- 
(c'r foLincIc'cl the ui)per nc*w town. In 17O2 Kassel w.'is captured 
b)' the (lermans from the Frcmch; after this the fortifications 
were dismantled and New Kassel was laid out by the landgrave 
hredc-riek II, Af((*r changing hands sever;d times in (he nine- 
lc*c‘nth century, it w.'m m;icle in iS(»7 the capital of the* newly 
formed Prussi.in province* of llesse-Nnssau 

It is situatc'cl on both sides of the rivc'r Fuld.i, a tributary of 
the Weser, ovc*r wliic h a stone* bridge lc‘ads to the lower new 
(own The* river is navigable for bargrs, and raiKv:!)’s connect the 
Icnvn with all pans of ('ii*nn.my. 'I'hc* strec'ts of the* old town 
are n.irrow .'inci crooked, and cont.ain mail)' g.ihli cl houses, gen- 
erallv of (he 17th century. 'Eb.c jirinciiial modern strec-ts ;ire 
the Keinigs^trasse, the Schone Am*'i(ht .and the .Staiule-platz. 
The l-'riedriihs-platz is i .000 by .pso ft. in area. In it stands a 
marble statue of the landgnive Frederic k II 'I'he fornu'r resi¬ 
dence of the* electors t h’esidonzsi /ilcss) fronts this sejuare, as 
well as the Museum Iridericiaiuim. 'Phc' musc'um eont.iiiis a col- 
j lection of clocks and "actdies. Among other public places and 
■ buildings are the Roman ('atholic ehureh. the Konigs-platz, the 
1 Karls-plalz, with the st;i1uc of the hindgrave Charles, and the 
! Martins-platz, "nth a large church—St. Martin's—containing the 
i burial-vaults of the Hessian princes. The gallery of jiaintinps 
cont.'dns one of the finest smidl ccillections in Europe*, especially 
rich in the works of Rembrandt, I'rans Hals and \'an Dyck. 

The (le.scendants of the French refugee's who founded the up¬ 
per new town have a ehureh and hospital of their own. .A nc-w 
Ralhaus (town-halD has been erectc*cl. The town has museums of 
natural history and ethnography, an induslri.il exhibition hall and 
and industrial art school. The* town’s command of routes 
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explains its importance in mediaeval times, its lluctuating political 
fortunes in the nineteenth century and its modern development 
as a railway centre. It has connections with the manufacturiiiK 
centres of the Rulir, with Koblenz, Frankfurt and other cities. 
I’lu' indu,^lrie.s embrace enpine-building. the manufacture of rail- 
way carriages and plant, scientific imstruments. porcelain, tobacao 
and cigars, iron-founding, jutc-spinning and other textiles. Ca-.-.el 
was bombed several times in World War II. 

CASSELL, JOHN ( iSi7-1865), British publisher, was born 
in Alaruhester on Jan. 1817. His father w’as the landlord 
of a public-house, ;md John was apprenticeil to a joiner. He 
was self-ediu ated, gaining by his own efforts a considerable 
acquaintance with English literature and a knowledge of French 
He came to London in 1S36 to work at his trade; in 1847 he 
established him.self as a tea and coffee merchant, and about 1850 
started a publishing business with the object of supplying good 
literature to the working classes. From the olVices of the firm, 
whith became in 1850 Cassell, JVtter, Galpiin and Co., were issued 
the Popular Educator (i852-55). the Technical Educator (1S70- 
72), the Ma;^azinc of Art (1878-1Q05), Cassell's Magazine (from 
1S52) and numerous editions of standard works. A special 
feature of Cas.sell’s popular books was the illustration. At the 
timi' of the Crimean War he procured from Paris the cuts used 
in LTllustratiou, and by printing them in his Family Paper 
(begun in 1S55) secured a large circulation for it. The firm was 
coru'erted in 1885 into a limited liability company, under the 
mime of CaSsell and Company, Limited. John Cassell died in 
London on April 2, 1865. 

CASSEROLE, a covert'd earthenware dish in which meat and 
vegetablt's are cooked in the oven. 'Fhe heat pcaietrates the porous 
dish thereby insuring an even temperature for all its contents. 
'I'he cover prevents any of the llavoiir from escaping as steam so 
that food cooked in casseroles retains all its juices and .savour. 
Glass ca.sscroles which withstand ovtm heat, and are attractive to 
the eye, are also obtainable. 

CASSIA, the aromatic bark derived from Cinnamomum 
Cassia (family Lauraceae) sometimes termed (’hincse cinnamon, 
la 1940 the I’nitcd States imported 285,513 lb. of ('assia oil, of 
uliich China furnished all but 13 lb. The bark is much thicker 
than that of true (innamon; the taste is more pungent and the 
llacoLir less delicale, though somewhat .similar to that of cinna¬ 
mon. The proiierlies of cassia bark depend on the presence of a 
volatile oil—the oil of cassia. Cassia i)ark is in much more ex¬ 
tensive demand on the continent of Europe than in Great Britain, 
being preferred to cinnamon by southern nation.s. The chief use 
is for llavouring hqueurs and chocolate, and in cooking generally. 
When ground as a spice it is difficult to distinguish ca.ssia from 
cinnamon (q.v.), and it is a common practice (0 substitute the 
(heap common spice for the more valuable article. Cassia Buds, 
which have a pleasing cinnamon flavour, are believed to be the 
immature fruits of the tre-e which yields Chinese cinnamon. They 
arc brought in considerable quantities from Canton, and used as a 
syiicc and in confectionery. Cassia pulp, used as a laxative, is ob¬ 
tained from the irocls of Cassia Fistula, or pudding pipe tree, a 
native of Africa which is cultivated in both the East and West 
Indies. Some confusion occasionall\' arises fre^m the fact that 
Cassia is the generic name of an extensiv^c genus of leguminous 
plants, which, in addition to various other medicinal products, is 
fhe source of (he senna leavers which form an important article of 
materia medica. 

CASSIA, VIA, an ancient highroad of Italy, leading from 
Rome through Etruria to Florcntia (Florence). At the nth mile 
the Via Clodia (sec Clodta, Via) diverged north-nortluvest, 
while the Via Cassia ran to the east of the Lacus Sabatinus and 
then through the place now called Sette Vene, w'here a road, 
probably the Via Annia, branched off to Falerii (see Civtta Cas- 
Ti r.LANA) through Sutriurn (where the Via Ciminia, running along 
the east edge of the Lacus Ciminius, diverged from it, to rejoin it 
at Aquae Passeris, north of the modern Viterbo), Forum Cassii, 
\’olsinii (novi), (^lu.sium and Arretium, its line being closely fol¬ 
lowed by the modern highroad from Rome to Florence. The date 
of its construction is, at earliest, 187 B.C., when the consul C. 


Flaminius constructed a road from Bononia to Arretium (which 
must have coincided with a portion of the later Via Cassia). 
Ciecro spcak.s of three roads from Rome to Mutina (Modena), 
the Flaminia, the Aurelia and the Cassia. .\s milestones show, it 
was repaired partly by Trajan, partly by Hadrian, One stretch 
was called the Via No^•a Traiana, but it was not a distinct road 
(Fcur’.v work in Classical Studies, 121). 

CASSIANUS, JOHANNES EREMITA or JOHANNES 
MASSILIENSIS (360-435), a celebrated rc'duse, ami one 
of the founders of monasticism in the west. His early life was 
spent in the mona.stery of BtMhlehem and after dwelling for 
several years among the ascetics of the Nile (itst'rt. in 405 he 
repaired to Constantinople where he w;is ordained deaton 1 )\' 
Chrysostom. Becoming ;i priest at Rome, he journeyed to 
Marseille (after 4/0), where he founded a convent for nuns and 
the abbey of St. \’ictor. Cassianus was one of the tirst Semi- 
JVIagians, maintaining that while man is Ity nature sinful, some 
good remains in him. and that, while the immediate gift of grace 
is necessary to salvation, conversion may begin by the (‘xer(.ise of 
man’s will. He further asserted that God gives grace to .all who 
seek it, though He sometimes bestows it without its being sought. 
At the request of Castor, bishop of Aj)t, he WTote two treatises 
on tht' monastic life. The l)e Institutioue Coenobiorum desirihes 
(he daily life, (he discij)Iinc and (he si)ecial spiritual dangers of 
monasticism. 'Fhe Collationes Patruin, a series of dialogues W'ith 
the pious fathers of Egypt, deal with the avoidance of these 
dangers. At the desire of Leo (then archdiMcon oi Rome) he 
wrote against Nestorius his J)c Incarnatione Doiniui. 

Edj'i ION'S.—Douay (1(11(1) h\’ Alardus (lazaus, w ith ("aclicnl notes; 
Mitrne’s Patrol, l.at. vols .xlix, and I.; M IVIschenig in liie \’ienna 
Corpu\ Script. Judes. Lat. (2 vols. 18.S6-S8; Eng. trans in (he Lihrarv 
of Nieene Fallu-rs, vol. xi.). See A. Ilarnack, ICntory of Do^ma, 
v. 240 ff., 25a fb; A. Hoch, Die Lehre d. Joh. Casdan von Aatur und 
Gnadc (Freiburg, 

CASSINI, the name of an Italian family of astronomers, 
four generations of whom succeeded each other in offic ial charge 
of the oliservatory at Paris. 

Giova.nxi Domf.mc’o Cassini (1625-1712) w^as born ;ii Peri- 
naldo near Niye on June 8, 1625. halucated by the j( suits at 
Genoa, he was nominale<l in 1650 professor of astronomv in the 
Universitv of Bologna. In 1671 he became director of the Paris 
obser\ alorv, and became a J-Veneh subject in 1673. lielvvec'n 
1671-84 he discovered four Saturnian satellites, and in 1(175 the 
division in Saturn’s ring {see Saturn); made the e.irliest sus- 
t.iined observations of the zodi.ical light, and publislird, in Le.v 
/'dements dr Tastremomie verifies (1684), an account of Jean 
Richer’s (1(130-96) geodetical operations in Cayenne Certain 
oval curves which he proposed to sulistitute for Ke|)ler's ellip.ses 
as the jiallis of the planets were named after him "Cassinians.” 
He died at (he Paris ob.scrvaitory on Sept, n, 1712. 

A p.artial autobiography left by Giovanni Donimiro ('assini was 
puljlish(<l by his great-grandson. Count Cassini, in bis Mimoin s pour 
servir d I'hisloirc. des sciences (iHio). 

Jacouls Cassini (1677-1756), son of Domenico Cassini, was 
horn at (he Paris observatory on Feb. 8, 1677. Having succeeded 
to his father's jiosition at the oliservatory in 1712, he measurerl in 
1713 (he are of the meridian from Dunkirk to Feriiignari, and 
publi.shi'd (he results in a volume entitled De la grandeur et de. 
la figure de la terre (1720) (sec Geodesy). He wrote besides 
Elements d'astronomic (1740), and died on April (8, at 

Thury-, near Clermont. The first tables of the satellites of .Saturn 
were supplied by him in 1716. 

Cesar Frant^ots Cassini or Cassini de Thuky (1714-1784), 
son of Jacques Cassini, was born at the observatory of P.iris on 
June 17, 1714. He succeeded to hi.s father’s official employments, 
continued the hcrerlitary surveying operations, and began in 1744 
the construction of a gn'at topogra[)hical map of Franic. The post 
of director of the Pari.s ob.servatory was created for his henelit 
in 1771, when the establishment ceased to he a dependency of 
the Academy of Sciences. Cassini de Thury died at Thury on 
Sept. 4, 17S4. His chief works arc; Mdridienne de I'observatoire 
dc Paris (1744), Description geometrique de la terre (i 775 )i 
Description geometrique de la France (1784). 
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Jacques Dominique Cassini, Count (1748-1845), son of 
Cesar Francois Cassini, was ixjrn nt (he observatory of Paris on 
June 30, 1748. He succeeded in 1784 to the directorate of the 
observatory; f)uf his plans for its restoration and re-equipment 
were wrecked in 1793 by (he French Revolution. He spent some 
months in prison in 1794, and then withdrew to Thury, where he 
died on Oct. 18, 1845. He completed his fathers map of France, 
which was published by the Academy of Sciences in 1793. It 
served as the basis for the Atlas National (1791), showing F^rance 
in de])artments. Count Cassini's Memoires pour servir d Vhistoire 
(Jr l’obscrv(it(nr(>. dr Ibiris (j8io) included the autobiograjdiy of 
his great-grandfather, the first Cassini. 

Ste J. F. S. Devic, Hisloirc dc la vir el des iravaux de J. D. 
Cassini (1X51); J. Ddanibre, llistoirr de Vaslronomie au AT///'’ 
uhlr; C. Wolf, Ilistoire de I'ohservatoirc de Paris (1902). 

CASSIODORUS (not Cassiodorius), the name of a Syrian 
family settled at Scyllacium (S(iuillace) in Bruttium, where it held 
an intluenlial ixisitiun in the 5th century a.d. Its most important 
member was Fj.avius MAG.Nt s Aurkliu's Cassimdokus Senator 
( r. 490-r. ^85), liislorian, statesman, and monk. “Senator” (not a 
title) is the name used by himself in his oUicial corre.spondence. 
His lather attached himself to Theodoric, who appointc'd him 
corrector (governor) of Bruttium iinil l.ucania, and pracjcctiis 
prartorio. 'Flu; son at an early age liecame consiliarius (legal asses¬ 
sor) to his father, ;tnd (in 507) (juarstor, his chief duties being to 
act as the mouthpiece of the ruler and draft his despatches. In 514 
he was ordinary consul, and later corrector of his native province. 
At (he death of 'J'heodoric (52O) he held the otTice of ma^ister 
ojjlriuruni (chief of the civil serviie). Under Athalaric he was 
prarjettus prartorio, a post which he retained till about 540, after 
the entry of Beli.sarius into Ravenna, when he retired. He founded 
two monasteries—V'ivarium and Castellum—in his ancestral do¬ 
mains at S(|uillacc (others idimtify the two nionasieries). The 
special duty which he enjoined upon the inmates was the aerjuisi- 
tion of knowledge, both sacred and profane. He also collected 
and ernendi'd valuable mss., which his monks were' instructed to 
copy, and superintended (he translation of various Creek works 
into Latin. As he is staled to have- written one of his treatises 
at the' age- of f>3, he must have li\’ed till aftc-r 5S0. His works 
are (1) historical and political; (.\) theological and grammatical. 

r. to) Variar, lii.s most important work, published in 537, contains 
(he decrees of The<Hl()ri( and Ids succes'^ors Ainalasunfha, Tfieodaliad, 
and VVbfiei-^; the rec'iilali(tns of the chief offices of State; (he eilicts 
published by ('assiodoriis himself whi-ii praejectus prartorio. It i.s the 
liest source ot our knowledge of the ()slro^^olhic kincnloni in Italv 
(<-d. T. Monnn.M'ii in Monuninila (iermaniar Ilistorica: Am tores 
Antiquissimi, xii., j Sg.|; condensed English translation by T. Iloilgkin, 

(h) Chronica, written at the recpiest of Theodoric’s son-iii-law 
F.utharic, pulilished in siO- ft an inataurate compilation, undulv 
partial to (lu- (iolhs (ed. T. JMonnusen in Mon. Germ. Ili.st.: Auct. 
Ant., \i. pi. i., 180, 0 . 

(c) Panegyrics on (lothie kings and queens (fragments ed. L. 
Traube in .\fon. derm. Hist.: .Aurt. Ant., xii.). 

J. (a) Dr Aiiittiii, a discussion on (he nature of the soul, in whieh 
the autimr di-plores the C|uarrel between Goths and Roman.s. It seems 
to have been pulilisluil with the last part of the Variar. 

(A) Instilutio}ir\ divinnrum rt humanarum littcrarum, an cneyclo- 
paedia of literature and the arts for the monks. 

{( ) A coninu-nt.ity on (he Psalms and .short notes (c(wipiexiones) 
on the Pauline (-pisiU-s, the Acts, and the Apocalyp.se. 

(d) Dr Ortlionraphia, a compilation made by the author in his 
(yerd year from the works of 12 grammarians, ending with lii.s con¬ 
temporary I’risci.in (ed. H. Keil, (iramtnaiiri Latini, vii.). 

The Latin' translations of the Antiquities of Josephus and of (he 
ecclesiastical historie.s of Theodnret, Nozomcn, and Socrates, under the 
title- of ilistoria Tripartita (embracing the years 300 439), were car¬ 
ried out under his supervision. 

Of his lost works the most important was (he Jfistoria Coihorum, 
which appears to have brought the history down to the death of 
'rheodoric.- His chiet authority for Gothic history and legend w-as 
Ablavius (Ablabius). The work is only known to us in the meagre 
abridgment of Jordanos (ed. T. Mommsen, 1882). 

Bibuocuaphy—F di/io princeps, bv G. Forncrius (iS79); J. Caret 
(Rouen, J670; Venice, 1729), reprinted in J. P. Migne, Patrologia 
Latina, Ixix., Ixx. On Cassiodorus generally, see Anredoton Holderi, 
excerpts from a treatise of Cassiodorus, edited by H. llscner (Bonn, 
1877), which throw-s light on questions connected with his biography; 
T. Mommsen, preface to his edition of the Variae; monographs by 


A. Thorbecke (Heidelberg, 1867) and A. Franz (Breslau, 1872); 
T. Hodgkin, Italy and her hivaders, iii., p. 280, iv. p. 348; A. Ebert, 
.Allgemeinc Geschichtc der Literatur des Mittclalters, i.; Teuffel- 
Schwabe, Flist. of Roman Literature (Eng. trails.), Section 48^; G. \. 
Simcox, Hist, of Latin Literature (1884) ; W. Ramsay in Smith's Du ■ 
lionary of Greek and Roman Biography; J. B. Bury’s edition of 
Gibbon’s Decline and Fall, iv. i8o, 522; R. W. Church in the Church 
Quarterly Review, x. (1880) ; J. E. Sandys in Hist, of Classical 
Scholarship (2nd ed. tqo6) ; A. Ollcris, Cassiodore, conservateur des 
iivres de I’antiquitd latine OSqi) ; G. Minasi, M. A. Cnssiodoro . . 
ricerehe storico-crilkhe (1895) ; and C. Ciiiolla in Memorie della r. 
Aecademia dclle scienze di Torino (2nd ser. xliii. pt. 2, 1893) ; L. M. 
Hartmann in Pauly-Wissowa’.s Rculenryldopiidie, iii. pt. 2 (1890), 
with note on the musical section of Cassiodorus’ Institutiones hv 
C. von Jan. 

CASSIOPEIA, in Greek mythology, the wife of Cepheus 
and mother of Andromeda; in astronomy, a constellation of the 
northern hemisiihere, easily recognized by the group of five stars 
forming a slightly irregular W. The most brilliant Nova (tem¬ 
porary star) on record broke out in thi.s constellation in 1572 
when it was observed liy Tycho Brahe. 

CASSIRER, ERNST (1874-1945), German philosopher, 
was born at Breslau, and educated at the universities of Berlin 
l.eipzig, Munich, Heidelberg and Marburg. He was (1919 34) a 
professor at Hamburg. Cassirer’s interests were in the history of 
transcendental philosophy, the theory of scientific knowledge and 
(he formation of concepts. His most important works are Drs- 
lartrs Kritik der math. u. nalurwissensckajtlichcn Erkenntnis 
(1K99); Leibniz’ System (1902); Das Erkcnntnisproblem in der 
Phil. u. Wissenschaft der neueren Zeil, 3 vols. (1906-20); Kants 
Lrbrn u. Lehre (1921) ; Zur Einstein’schen Relativitdtstheoric 
( 1921 ); Idee. u. Gestalt. Goethe, Schiller, etc. (1921); Philosophic 
der .symbolischen For^nen (1923); and Substanzbegriff u. luoik’ 
twnsbegriff (1910, Eng. trans. 1923). He died April 13, 1945. 

CASSITERIDES, in aiuient geograjihy the name of islands 
regarded as being situated somewhere near the west coasts of 
Europe (from the Gr. Kaaoirtpos, tin, i.e., “Tin-islands”). Herod¬ 
otus (430 it.c.) had dimly heard of them. Later writers, I’osi- 
donius, Dioilorus, Strabo and others, call them sinallish islands 
off (Strabo says, some way off) the north-west eoasL of S[)ain, 
which contained tin mines, or, as Strabo says, tin and lead mines. 
A fiassage in Diodorus derives the name rathi-r from their nearness 
to the tin districts of north-west Spain. While geograpliical know'l- 
edge of the west was still .scanty and the secrets of the tin-trade- 
were succes.sfully guarded, the idea of tin-producing islands cadly 
arose. Later, when the west was better explored, it was found that 
tin actu.illy came from two regions, north-west Spain and Corn¬ 
wall. Neither of the.se could be called “small islands” or descrilH-d 
as off the north-west coast of Spain, and so the Cassitc-ridcs were 
not identified with either by the Greek and Roman geographers. 
Instead, they became a third, ill-understood source of tin, con- 
et-ivc-d of as distinct from Spain or Britain. Recent archaeological 
research has enlarged our knowledge of earl)- sourc c-s of (in. appar¬ 
ently obtained by “strc:cming.” and islands off the coast of 
Brittany which have tin-bearing sands haw been suggested as the 
original Cassiterides. It may well be however that the name 
repre-.sents nit;rely early and \ ague knowledge of the- tirc-eks that 
tin was found overseas somewhere in or off western Kuro[ic'. 

Bihlioc;rai’1IY.— Herodotus iii. ii.s; Diodorus v. 21, 22, 38; .Strabo 
ii. 5, iii. 2, 5, V. ri; Pliny, A'at. Hot., iv. 119, vii. 197, .x.wiv. i5() 158, 
are the chief references in ancient literature. T. R. Holmes, Ancient 
Britain (1907), appendix, identifies the Cassiterides with the British 
lslc*s. 

CASSITERITE, the- minc-ralogical name of tin-stone, SnOa, 
the common ore of (ir. (from the Gr. KaacriTcpos, tin). It 
crystallizes in the tetragonal system, usually in prisms with four 
or eight sides, terminated by pyramids. Twinning is common, as 
shown by re-entrant angles on the crystals, certain slender pris¬ 
matic crystals arc called “sparable tin” and “needle tin” in Corn¬ 
wall, where the usual name for the ordinary mineral is “black 
tin.” The banded and fibrous mineral of the same comiiosition 
known as “wood tin” is probably formed by precipitation from the 
colloidal state. It is common in Cornwall and Bolina. Cassiterite 
varies from colourless to dark brown or black, the darker shades 
being commonest. It has a brilliant adamantine lustre: hardness 
about 6-s and density 7. It is also very stable and therefore 
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readily concentrated in residual and alluvial deposits, from which 
in fact most of the ore is obtained. Primary cassiterite occurs in 
disseminations, segregations, lodes and veins in and around gran¬ 
ites, in association wdth tourmaline, topaz, lithia-mica, fluorspar, 
beryl, and other minerals of pneumatolysis (q.v.), and is often 
accompanied by wolframite. It is believed to be formed at a late 
stage in the cooling of the granite by a reaction between tin- 
fluoridc and water. 

Cassiterite is found in all parts of the world. 

CASSIUS, the name of a distinguished ancient Roman family, 
originally patrician. Its most important members are the fol¬ 
lowing : 

1. Spurius Cassius, surnamed Vcccllinus {Viccllinus, Vised- 
linns), three times consul, and author of the first agrarian law. In 
his first consulate (50J u.c.) he defeated the Sabines, in his second 
(493) he renewed the league with the Latins, and dedicated the 
temple of Ceres in the Circus; in his third (4SO) he made a treaty 
with the conquered Hcrnici. His agrarian law wa.s clearly intended 
to benefit the needy plebeians {sec Agrarian Law's), and was 
violently opposed both by the patricians and by the wealthy ple¬ 
beians. Cassius was condemned and executed. According to Livy, 
his proposal to bestow a share of the land upon the Latins was 
regarded with gieal suspicion. According to Mommsen (Romischc 
Forschtin^^en, ii), the whole story is an invention of a later age, 
founded upon the proposals of the (Jracchi and M. Livius Drusus, 
to which period belongs the idea of sharing public land with the 
Liitins, 

See Livy ii, 33, 41; Dion Halic. v, .49, viii, 69-80; Cicero, Pro Balho, 
■^3 (.S3). Dc kcpubliai, ii, 27 (49), 35 ((>0); Val. Ma.v. v, 8.2. 

The following Cassii are all i)lel)eians. It is suggested that the 
sons of Spurius (*'assius either were ex|)elle(l from, or voluntarily 
left, the patrician order, in ( onsequence of their father’s execution. 

2. Gaius C-Asstus LoNGTNtrs, consul 73 H.c, With his colleague. 
Terentius Varro Lucullus. he f)asscd a law (lex Tercntia Cassia), 
the object of which was to give authority for the purchase of corn 
at the public cxju'nse, to be retailed at a fixed price at Rome. 

Srr Cicero, In V'errcfn, Hi, 70, v, 21; T.ivy, EpH. ()(); Appian, Bell. 
Civ iv, 28: Orosius v, 24. 

3. Carts Cassius Lcjnginus, prime mover in the conspiracy 
against Julius Caesar. In 53 n.c, he .served in the Parthian cam¬ 
paign under M. Licinius Crassus, saved the remnants of the army 
after the defeat at Carrhae, and for two years successfully repelled 
the enemy. In 49 u.c. be became tribune of the plebs. The out¬ 
break of the civil war saved liim from being brought to trial for 
extortion in Syria. He at first commanded part of Pompey’s fleet. 
After Pharsalij.^ he became reconciled to Caesar, who made him 
one of his legates. In 44 n.c. he became praetor pc.rcprinus with 
the promise of the Syrian province for the ensuing year; yet he 
was one of the leading conspirators against Caesar, taking an active 
part in the actual ,:Lssassinalion. In Scptc*mber he left Italy for 
Syria, where he rai.sed a considerable armjq and defeated P. Cor¬ 
nelius Dolabclla, to whom the province had been assigned by the 
senate. On the formation of the triumvirate, Brutus and he, with 
their combined armies, crossed the Hellespont, marched through 
Thrace, and encamped near Philipiii in Macedonia. 'Hieir inten¬ 
tion was to starve out the enemy, but they were forced into an 
engagement. Brutus w'as successful against Oct avian, but Ca.ssius, 
defeated by M. Antonius (Mark Antony), gave up all for Icjst, 
and ordered his freedman to slay him. 

See Plutarch, Brutus, passim, Crassus, 27, 29, Caesar, 62, 69; Dio 
Cas.sius xl. 28, 13, xliv, 14, xlvii, 20; Veil. Pat. ii, 46, 56, 58, 69, 

70, 87; Cicero, Philippics, xi, 13, 14, ad Alt. v, 21, xiv, ai, ad Fam. 
xi, 3, 15, 16; Appian, Bell. Civ. ii, iii, 113, iii, 2, 8, iv, 60—62, 87, 90, 
iii, 13, 132; Caesar, Bell. Civ. iii, 101. 

4. Quintus Cassius Longinus, the brother or cousin of the 
murderer of Caesar, quaestor of Pompey in Further Spain in 54 
B.c. In 49, as tribune of the people, he supported the cause of 
Caesar, by whom he was made gc^v'ernor of Further Spain. Ilis 
oppression of the provincials led to an unsuccessful insurrection at 
Corduba. Cassius punished the leaders with merciless severity, 
and made the lot of the provincials harder than ever. At last some 
of his troops revolted and proclaimed the quaestor M. Marcellus, 
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governor of the province. The king of Mauretania and the pro¬ 
consul of Hither Spain, to whom Cas.sius had applied for assistance, 
arranged with MarceiJus that Cassius should go free with the 
legions that remained loyal to him. Cas.sius sent his troops into 
winter quarters and took ship at Malaca, but was wrecked at the 
mouth of the Ebro. His tyrannical government of Spain had 
greatly injured the cause of Caesar. 

.SVr Diu Cassius xli, n;, 24. xlii. 15;, t 6, xliii, jq; Livv, L>t HI . 
Appian, b.c. ii, 33, 43; Helium Alr:xandrinum, 48-04. 

5. Ga.ius Cassris T.()N(-.iNns (ist century ad ), Roman jurist, 
consul in 30, proeoii.sul of Asia 40-41, and governor of Syria under 
Claudius 45-50. He was banished by Nero (65) to Sardinia. He 
was recalled l)y Vespasian, and died at an advanced age. C'assius 
was a pupil of Ma.ssurius Sabinus, with whom h(‘ founded a legal 
sdiool, the followers of v\hicli were called Cas.^iaiu His chief work 
was the Lihri luris Civilis in ten books, which was used by the 
compilers of Justinian’s Dipest. 

See Tacitus, Annals, xvi, 7-9; Suoloniu.s, Nero, 37 , Dio Cassius lix, 
29; Tcuffi-I-Schwabe, Hist, oj Roman Literature, S 3. 

CASSIUS, AVIDIUS (d. a.d. 175), Roman general, a 
Syrian by l>irth, lived during the reign of Manus Aurelius. He 
distinguished himself during the Parthian War (a.d. 162-165), 
and was apparently aiipointed mililary goeernor of Asia, though 
the actual extent of his jurisdiction is doubtful. In 172 be was 
.sent to Egypt, where he put clown a rising of the Bucoliei, the 
robber herd.smen of the delta, after which he returned to S\'ri;t. 
In 175 Aurelius fell ill, and his wife Faustina, to secure lier jmsi- 
lion in case of his death, offered her hand and the throne to Cis- 
.sius. A rumour of Aurelius’s death having re.iched S\’ria. C;n'vius 
proclaimed himself emperor. The senate declared him a iniblic 
enemy, and Aurelius set out for the east. While in ll!>ria, he 
reieived the news that Cas.sius had been slain b\' his own olhcers 
CASSIUS, GAIUS, ealleil Parmensis from his birthplace 
Parma, was one of the murderers of Julius Cai'sar, and after his 
death joined the parly of Bnilus and his riame.>al;e (\is.siiis. In 
■13 n.c. he was in command of the fleet on the ni.ist of Asi.i, but 
after the battle of I’hilippi he joined ,Sextus Pompeius in Suih 
When I’ompcius was defeated at Nauloduis b\' Agripjia and lied 
to .Asia, Cassius went over to Antony, and was presemt .11 Acliuni 
(31). He afterward fleil to Athens, where he was put to de.ith by 
Odavian (Suetonius, Aupnstus, 4). ('assius is crediled with .sat¬ 
ires, elegies, epigrams and tr.igedies. Some hex.'imetcrs with the 
title Cassii Orpheus are by Antonius Thylesius, an Kali,in of the 
17th century. Horace .seems to have thought well of Cas.^-ius as a 
poet. (Fpistlrs, i. 4.3 ). The story in the Hmaue si holia, that L 
Varius Rufus took his tragedy Thyestes from a manuscript found 
among the papers of Ca.ssiu.s, is due to a confusion. 
CASSIVELAUNUS or CASSIVELLAUNUS, a British 

chieftain, the ruler of the country north of the 1’haines, who led 
('alurellauni against Julius Cae.sar on liis second expeililion 
(54 ii.u.) (see Britain). After seveml indecisive engagements, 
Caesar took the camp of Cassixelaunns, who was obliged to make 
peace on condition of paving tribute and gixing hostage . 

CASSOCK, a lonjpsleeved, close-fitting robe worn by the 
clergy and others engaged in ecclesiastical fumtiom. Originally 
ajiplied ti) the dress of soldiers and horsemen and l.aier to the 
long garment worn in civil life, the name came into eule-iasfual 
use .somewhat late Gas a translation of suhlunenm. ve.\fis (alaris, 
topa talaris, or tunica talaris)-, and it now survici- in this sense 
alone. The word is derived through the French from It.al eusarni, 
“a frock, a horseman’s cote, a long cote; also a habitation or 
dwelling” (Florio, Q. Anna’s New World of Words. 1611), and 
this in turn is perhaps derived from casa, a house (r/ chasuble), 
A Slav origin has also been suggested, and the Cos^aik horseman 
may have given to the West both garment and name. Or it may 
be derived from rasrquin (Ital. rasccchino). rather than vice 
versa, and this in turn from Arabic kazdyrnid t I'crs kas/niyand). 
a padded jerkin (Lagarde in Gdtt. pelehrte Auzeii]er, .April 15, 
1887, p. 238). The cassock, though part of the canonical costume 
of the clergy, is not a liturgical vestment. Originally the ordinary 
dress of lay-people as w'cll as clergy, it has surx'ived only among 
the latter. In mild weather it was the outer garment; in cold 
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tame. The adult bird is exceedingly shy and, owing to its great 
fleetness and strength, is rarely caught. It eats voraciously, and, 
like the ostrich, will swallow whatever comes in its way. C. unap- 
j paidiculatus, with local races on New Guinea and on tiny Sala- 
wati and Jobi Islands, has a single wattle. The bare skin of head 
and neck is beautifully coloured in (he different species—scarlet, 
blue, purple or violet. Ca.ssovvarics form a distinct order of birds, 
the Casuariiformes, which also 
includes the emu (q.v.) of Aus¬ 
tralia. (G. F, Ss.) 

CAST, a throw, or something 
thrown (a word of Scandinavian 
origin, cj. Dan. ka.str, throw), 
a throw of dice, with the 
figurative sense of a diance; the 
spreading out of hounds in search 
of a lost s( ent; with the meaning 
of a twisted throw or turn, a 
slight squint in the eye. A “cast" 
is a measure of fish, being the 
aniounl taken in Ivvo hands to be 
thrown into a vessel, and simi- 
1 larly a jiotter’s measure for a certain quantit\’ of clay. It is also 


weather it was worn under the tabard or chimere (q.v.) ; the latter 
name was sometimes given to it as well as to the sleeveless upper 
robe. In the Roman Catholic church the cassock (fr. soutane, 

Ital. sottima) must be worn by the dergy both in ordinary life 
(except in protestant countries) and under their vestments in 
church. It varies in colour with (he wearer’s rank: white for the 
pop(‘, red for cardinals, pur[)le for bishops, black for the le.s.ser 
ranks. In the Church of England the ca.ssock. iirescribed in 1604 
as the canonical dress of the clergy, has been continuously, though 
not universallv, worn by (he clergy since the Reformation. It is 
now. howewer. usually only worn in church, at home or within the 
prec incts of (he jiarish. 

Scf the Report of (he .sul)( omniittcc of Convex ation on the Onia- 
nunts nf the Churdi and its Ministers (London, 190H), and authorities 
there cited. 

CASSONE, in furniture, the Italian name for a marriage 
(offer. The ancient and once almost universal Eurojiean custom of 
providing a bride with a t best or coffer to contain the household 
linen, which often formed tlie major jiart of Ikm' dowry, produced 
in Italy a sjietial t\'pe of chest of monumental size ;md artistic 
magnifnamte. 'I’lie cassoni of the peojile, although always large 
in size, were simjile as regards ornament; but those of (he nofiles 

and (he well-to-do inert ant ilc clas.ses were usuallv im[xising as ■ '*' • ■ -i • , , 

rwircl,. si/c. ,Hi.l a.I.M-nccI with c.vimnc nMnirxs. Tliu was ! 'I I™''. "I >■■"•1'' 'J|> l>.v cartl.wonns, .incl in 

alMHisl invaii.iMv nuiih Imiccr Ilian (he KnulSh <lu-,sl, .nnd even i in’ line of fiul The plira.sc ‘'U. cast up an 

III a relalivelv earlv period it as.sunied an arli.die linish such a. ! Pi-ohalily derived from Ihc ..Id method ol .lalrulalion 

wasneverr. aihedhvlhe.liesl.sofnoriherniairope, c,\.epl in Ihc : C'' .ounier.s whi.h were ihii.s ihrowi, into ,i h.-ap, J he word is 
lase of a lew of Ihe royal uu-OiUr, ,/e m.in.iee made hy su, li ! “■"'■J "f I.'"- f/'Sing melals, or _ot tlic ropv of an 

artists as Houllc for memliers ol (he hou^e of I'rance. Many of the 



CO.MMON CASSOWARY. A RUNNING 
BIRD ALLltD TO THE OSTRICH 


earlier exalnplc^ wcie carxcil in panels of geometrical tracery, 
but their (.h.arat tciTlit ornarnenl was either iiitarsia or p.csso, 
or a mixture td the two. liuld aiitl massive feet, usually slKii.>e(l 
as claws, lions or other animals, arc aKo ext eedingly charac¬ 
teristic of tas^oni, most of which are td' massive and s.artophagus- 
like jiroporllolls with moulded lids, while m;my of them are 
adorned at their curners with figures stulpltired in high relief. 
'I'lie scrollwork inlav is commonly simple and gracelul, consisting 
td' lloral or geonielrital niotivi's, or aralxwtjucs. 'I'he examples 
coaled with gilded ,t;c.s,so or blazoned with paiiilings are. liowev t‘r, 
the most iiiagnifn enl. 'I'hev were olten inaile of t hesinut, and 
(let oral eel with (lowers .and folia,'ze in a relief which, low at lir.-t, 
betame after the Renais.saiue very liidi .and sharp. 'I'he panels 
of the painted c.issoiii fretiuenl 1\' boie rc-prc'scail.ations of scrip¬ 
tural and tiivlhologic.il subjeats, or itnidtails derived from the 
legtaids ol chivalry. The titans td' the f.imily for which the i liest 
w.as m.atle niiglil also be emblazoned upon the front. 'I'liese ehe.sts 
rarely liear dates or initials, but it is oftcai possible to delerniine 
their history from their armorial bearings, 

CASSOWARY {(\i.siitirius ), a genus of o.siriclilike birds, in¬ 
ferior in size only to the emu anti ostrich, and approximating the 
extinct moas td' Nc‘w Zealand. Thrc'e or four .species and inanv 
races are ret tignized. 'I hey are coiitined to New Guinea and 
nearby islands, only out' reaching the northeastern tip of Au.s- 
tralia. 'I'hev arc' inli.ibil.iiits of forests, and are ch.iracterized by 
rudimentary wings, bearing four or tive barbless sh.ifts, a few 
iuclies long, and .iitjiarent!y useless; ;iud by loosely webhetl feath¬ 
ers, short oil the nei k, but td’ gre.il length on the rump and bay!;, 
from where thev desi end over the body, foriiiiiig a thuk h.iirlike 
covering. I'liev possess stout limbs, with which they kick, aiul 
have the inner toe armed with a long, powerful claw. 'Die com¬ 
mon (.i.sso.w ,irv { Cii.suarin.s l osiiariu.s) sf.uids 5 ft. high, and h.is a 
horny, helmet like prolulierance on the crown of its head; the 
front of the net k is naked, with two Iniglitly-i oloured wattles. It 
is a native of the island of Ger.am, where it lives in jiairs, feeding 
on fruits and lieibs, and octasionallv’ on small animals; ailditional 
rates otaur over New Guinea, the tiny Aru Islands and north 
(Jueeiislantl, Australia. The nioorup, or Bennett's cassowary 
{Casunrius hennetti). is a shorter and more robust bird. It differs 
further in having its head crowned with a horny ])late, and has no 
wattles. It was fust diseov’ered in New Britain, but other races 
are found over New Guinea am! on Jobi Island. W'hen captured 
shortly aftei lieing liatched, and reared by hand, it six»n becomes 


origin.il statue or relief, t.iken from a mould, and siniil.irlv of 
fossils for the mineral filling of the empty mould left by the 
orgaiii.sm. The casting of a play is (he assignment of particular 
parts to actors and actresses who are cailled the east. 

CASTAGNO, ANDREA DEL ( i.sqa-T.4 57), Italian painter 

of Ihc Eloreiitine sihool, was born in 1390, j)robably at Castagno. 
in the district of Mugello, and died in Aug. 1457. He imitated 
Masaccio and the naturalists of his time in boldness of attitude;. 
The charge that he treacherously assassinated his colleague, Do- 
meiiito X'eneziano, in order to monopolize the thc'ri reient secret 
of oil painting as praclist'd in Idandc'i's by (lie E^’cks, has 
been provt'd to be untrue. Domenico died four years after Andre.a. 
'I'lie latter is commonly called “Andrea (or Antlreino) degl’ Im- 
|)iitati'’ (of the h.iiiged men), in coiiseciueiice of his being corn- 
missionod in 1435 to pv'iint, in the i’ala/zo del J’odesta in Florence, 
the lalleii leaders of the J’eruzzi and Albiz/i. ()ne of his principal 
works now extant (most of them have peri.shed) is the equestrian 
figure of Nicola di Tolentino, in the cathedral of Florence. 

CASTALIA or FONS CASTALIUS, a celebrated fountain 
in Greece, now called the Fountain of St. John, which rises in a 
chasm of Mount I’arriassus near Deljihi. It was sacred to Apollo 
and the Mu.sfs, and its water was used in the. religious purifica¬ 
tion of iiilgrinis. From its connection with the Muses it is nien- 
tiom-d bv' late Greek writers Lutian, Jnp. 'J'riiy. 30) and 

Latin poiN (c.g., Ovid. .Idi. i, 15. 36 1 as a source of insjiiration, 
and this ha.s jia.^sed ii.io a i omniotipl.o e of modern literature. 

CASTANETS, instruments of ])erc ii^don, inirotim ed through 
the Moors by way of .Spam into Europe from the east. Cas¬ 
tanet ■>. alwavs U'^ed in pair.^, one in each hand, coiisi.st of two pear- 
or mu-'sel-sliaped bowls of h.'trd wood, hinged together bv a cord, 
the loop being pas'a'd ovor the thumb and lir^t tinger. The two 
halves are strut k again'g each other by the other lingers giving 
out a senes of hollow clicks of indelinite musical jiitch. C'astaiieLs 
were u.'.cti by the ancient Greeks, and also by the Romans (o ac- 
companv the dances in the Dionvsiac and Bacchanalian rites. 

CASTE (INDIAN). The term caste is in English hardly 
older than iSoo, before which year it was spelt “cast.” Borrowed 
from the Ercnch “caste,” itself an adaptation of the Portuguese 
“casta” (akso Spani.sh) meaning “breed" or “clan," it was used 
by the earlier Portuguese travellers in the sense of tribe or even 
race, being often applied to the lowest Indian clas.ses in contra¬ 
distinction to their overlords. The wort! is [irobably derived ulti¬ 
mately from the Latin castas, “pure.’’ It has no general equivalent 
in modern Indi.i. 
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A caste is in India fairly definable as an endogamous group or 
even as a collection of endogamous groups, bearing a common 
name, whose members follow traditionally a single occupation or 
certain cognate occupation... have by fact or fiction a common 
origin and are generally deemed to form a homogeneous unit, 
whose coiistil uent jjarts are more closely allied to one another 
than to any other section of society. This definition is, however, 
only applicable to modern India, and even so may be subject to 
qualifications. In ancient India ca^te in this sense probably did 
not exist, but we ha\’e no real knowledge of pre-Aryan India, and 
it is not until we reat b the \"edic Arya period (c. 1200 b.c. ) that 
any records are as yet availalile. The social system of these Aryas 
resembled that of their kindred in Iran. It is fairly certain that 
the penetration was ;i long drawn out process, possibly at times 
peaceful, though in the main effected by tribes or military con¬ 
federacies under adventurous leaders perhaps of different race, 
who succeeded from time to time in welding larger forces together, 
though none founded any lasting dynasty or permanent kingdom. 

The invaders, it may he inferred from the earliest hymns of 
the Ri^-\'f(I(i, were a pastoral folk, loosely organized into groups 
of ndated families or clans which, aggregated, formed tribes. 
Authority over these vested in chieftains and a nobility, the mass 
of the tribes being de.signatcd the "clans” or "peoples” always 
in the plural—fore.shatlowing the use of "caste” by Tortuguesc 
writers—whili' priests mostly conducted the pul)iic sacrifices of 
the tribe, leaving family worship entirely in the hands of its head 
and his consort. 

but as yet there was no restriction of even (he privilege of 
tribal sairifue to a sacerdotal clas.s, sirui' it could be solemnized 
by a scion of a ruling family and occasionally others disjiuted 
the jirieslly claims. Hence we can at most distinguish threr nas¬ 
cent orders, the noble, the jiriest and (he mass of the clansmen; all 
three ex( hiding the aborigines or Dasyus. 

In the latest \h.‘c]ii liti-rallire, the Brahman is re[)resen(ecl as 
the incontestable head of society with the noble next and below 
him the "clans” or third estate; while the lower classes form (he 
lowest or fourth ord(‘r in which it would seem are merged the 
Dasyus, or such of them as survived. 'I'his organization w'as con¬ 
fined to c'luite a small an.-a of Northern India, Kurukshetra and the 
adjoining lands, roughly in IVIoghul days the province of Sirhind. 
Within it lay llrahmaiiarta, the i.iecu!iarly holy land between the 
Sarasvali and the Drisbachvati; the Bicharshidisha was quite a 
small ijart of the extensi\’e Aryaland, yiryiivarln. 

After the V'eclic period the priniijial clociitiH-nt is the Laws of 
Mann, comj)il('tl soon after the ('hristian era l)ul most probalily 
going liack to a miuh earlier c'[)Och. 'I'his specifies the four cardi¬ 
nal varans, "complexions,” of Indian society, xiz., (he Brahmans, 
Kshatriyas, \ ai.syas (the twice born » and the Siiilras, and appears 
to deny or forbid the existimce of a fiftli one. To reconcile fact 
with this I lassilkation. liowever, Mann ai)pareiitly resorted to a 
strange cleviie, assigning to the fruit of mixed marriages certain 
lowly avocations and tribes of impure descent. In so doing he 
recognized two main iiriruiples; (i ) that while the ideal sjjouse 
for a man is a bride of his own caste (endog.irny i/.v .), marriage to 
a woman of a caste below his (hypergamy c/.i'.) is hy comparison 
a venial offence against (he endogamous rule, the chief penalty 
for it l)c“ing a diminution of (he son's shares in (he- inheritance; 
(ii.) that the union of a woman with a man of higher status was, 
in some circumstances, an unpardonable sin, disinheriting their 
children and relc'galing them to a degraded caste. Manu allotted 
a name to almost all castes in this sclieme. In it. for instance, 
the son of a Kshatriya lady by a Brahman husband seems to 
be a Brahman but forfeits a fourth of his heritage. But a Brah¬ 
man’s sop by a \’aisya wife would be an Ambashthan (mod. 
Arnbattan). an unprc'tentious barber-surgeon, while his .son by 
a Sudra became a Nishada, normally a fisherman but in the 
text a ParasavM, a living cc)rj>sc. Since the fi.shcrman’s trade 
must have existed before Manu, he is rcgardc*d as defining the 
status of pratiloma sons in terms of existing occupational groups. 
Similarly he defines a "Vaisya’s son by a Kshatriya wife as a 
Magadha, or man of Magadha, i.e., S. Behar, while his son by a 
Brahman wife is to be a Vaideha, or man of Videha, otherwise 


977 

Mithila, mod. Tirhut in Behar. For the Abhlra, a generic name 
for tribes of the north-west, he finds a status as sons of a Brahman 
by an Ambashtha's daughter, and so for the Sairandhras, appar¬ 
ently the people of Sirhind in the E. Punjab, a much lowlier origin, 
nearly, if not as degraded as that of an Andhra, a man of 'Felin- 
gana which lay far to the south. 

But while di.sparaging tribes of non-Aryan or not imrcly Aryan 
blood as mixed castes. Manu also branded a number of ejuite 
cleanly avocations, such as carpentry, as cii.srejciitahlc The post- 
Vc‘dic caste .system had some merits. The Brahman wa.s (he juievst 
and scholar who was to teach the other caste.'^, and it he awarded 
himself great privileges including benefit of clc-rgy lor criminous 
clerks, he had renounced by a .sclf-den\'ing ordinance' all jireleli¬ 
sions to temporal authori'y. 'Phe luiution of the K.shalriya was 
defence of the realm, and if to it was aclclecl all adniinislrative 
power under the king, him.self a Kshatriya, that power was to be 
exercised under Brahman counsels, even the king's eonscieiue 
being kept in a manner by Brahman aclviscTs. The \ais\as were 
(he graziers, yeomen and burgesses of the community, while the 
Siiclras were to .serve all the othc'r castc's. 'I'o which of the four 
Manu assigned the mixed castes is not clear Init few of them can 
have ranked above the Sudras, though he recogni/aal the principle 
that (he children of an anuloma union could hy marrying in the 
paternal ca.s(e regain their father’s status in six gc'iierations. For 
the fruit of pratiloma unions thcTc* was no hope- of promotion in 
the social scale. In all IManu recogni/,c\s more than a score of 
mixed castes as already existing, and it is self-i’\iden( that two 
new mixed castes could on his principles be formed by old uiies 
if sufficient 1>' remote in slatihs. If. in the exetil, mixed castes were’ 
not mullijiliecl Manu had pax’ecl tiu- wa>’ for the creaticni ol new 
castes on an extended .scale by creating degrees of legiiimacy 
based on cli.s|);irities of status. !>>• bastarclizing the* i.-'''nc’ ol firali- 
loraa unions, and recognizing function as a factor in cnslc-fninia- 
tion. From the midland the inlluc'nce of his laws sjeread all occr 
India, and in (he south acciuirecl nc’W vigour by bc'ing grafted on 
Draviclian institutions. After Manu's time the’ liisiorN' of eastc' 
in India ethers on a period of obscurilv except in the norihcast, 
where wc-g(‘t light from Ihc’ Buddhist writings. 'Phis part 01 India 
hticl rejc’cfc’d the Brahmanism of the micliaiid, 'Phus in Buddha’s 
time and afic’r it we find in N E. India a social st ratilu ;ition whic h 
is astonishingly WTStern and almost modern in es-entials. 'Phe 
Kshatriva forms (he highest class, and Buddha himself claimed 
Kshatriya birth, being a scion of the princely Sak>as of Kapila- 
vatthu, Kapilavaslu in the Buddhist Madhyaclesa or ".Midland” 
which lay to the’ ea.st of the Aryan midland. But a li gencl tells 
us that Buddha in a [irevious incarnation had in his mind dcbalecl 
whether he should lie reborn as ;i Kshatrixa or a Biahman, and 
he decided to be re-incarnated as a Kshatriya as ihe then higher 
of the two. We find the term K.slialriya of Magadha and its adja¬ 
cent principalities apiilic’cl U) the- ruling classes in getter,il and thus 
corresponding to (he Vedic title of Rajanca. 'Phe- Kshalriv.i was 
a warrior, a civil functionary and a teacher, liis edin.ilidii was 
fully eciual to that of a Brahman tincl youths ofqnim elc l.imilies 
trudged on foot from the north-east to clislani 'Paxila, in the- 
north-west, then the great university where- all sciences were im¬ 
parted to princes and Brahmans by famous teachers— one ol thc-m 
a former incarnation of Buddha himself. 'Phus ecjuipped. the 
K.shatriya held his ow’ii against the Brahman’s preiinsions and 
even acted as his instructor. The Kshatriya had played a similar 
part in the profound teachings of the' Vpanishad , wle reiii In had 
been the Brahman’s teacher, and was again to assume th.il rcile, 
after the lapse of centuries in the remote Punjal), as the found¬ 
er of Sikhism. The Buddhists, carrying on keem propaganda 
in their witty Birth Storic-s (the Jalakas), invented a dialogue be- 
tw'cen Buddha and Ambattha, a Brahman wdth a surely plebeian 
name, in which the latter admits that a Kshatriya’s son by a Brah¬ 
man wife would be recognized as a full Brahman by his caste fed- 
lows but not by the Kshatriyas, among whom purity of lilooci, nay 
more, purity of Kshatriya descent, was of cardinal importance. 

The Brahmans occupied in the Buddhist society of the north¬ 
east a curiously anomalous position. They were in fact or in 
Buddhist theor>’ divided into two groups, the true Brahman and 
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the worldling. The Brahman who adopted the life and practices of 
a hornele.s.s ascetic, who sought no worldly wealth and attained to 
the ideal.s of his own scriptures was reverenced, whereas he who 
prided himself on birth, erudition in the Vedas and sacrifices per¬ 
formed, was contemned. But the Brahmans regarded themselves 
as almost a caste in the modern sense. Birth, not calling, was the 
prime condition of its membership. A Brahman might change his 
vocal ion and pursue the lowest without loss of “caste,” which 
could, however, be forfeited by a mcsalluince or by eating defiled 
food. Vet we read of nothing like an organization of the “caste.” 
It had as yet no head and no council. Exclusion from it was a^)- 
parenlly enforced solely by general sentiment—which was, in¬ 
deed, strong enough to drive a Brahman, who when starving had 
devoured a C'handala's leavings, to suicide. 

In the Bufldhist v/ritings, however, the Brahman’s distinctive 
calling WMs his function as officiant in sacrificial rites, in exorcism 
and the interpretation of dreams and omens. Buddhism con¬ 
demned animal saciifices, and when a king, terrified by a fancied 
portent, orders a fourfold sacrifice of that type completed with 
its four human vi( tims, a Birth Story explains away the evil omen 
and di.scomfits the Itrahrnans, whercution the king destroys the 
place of sacrifice. Yet we find all classes from the king downward.s 
invoking a Brahman's aid when menaced by evil signs or in domes¬ 
tic events. 'I'he liralirnans as a body jilayed an influential part in 
social life; they wer(“ well educated and many acquired wealth, 
often owning villages, bestowed on them by grateful kings as fees 
for their ministrations. Aliove all was the Brahman of the north¬ 
west held in respect. 

In Buddhist times we find no Vaisya caste in the Vedic sense. 
Originally in llie oldest Vedic clays a term applied to the Aryan 
settlers engaged in cattle raising and cultivation, the Vaisya was 
made to fit into the Brahmaniral scheme of (aste, but comprised 
in fact an almost indefinite number (d social groups. The prin¬ 
cipal of these inc luded the hous(‘hold»'rs, ^rihafmti, (he lower 
landed gentry and the wealthier and more prominent burgesses 
of the citic's In this ela.ss (h<‘ foremost rank was taken by the 
Ma.sters of tlie Ciiild.s, the srrslit'nis, mod. st'fh, w'ho.se wealth and 
office brought them into dose tondi with the court, where they 
repia'sented the commc-rcial interests of the kingdom and often 
wielded griMl innueme as personal friends of a king, while their 
sons were [)laymates of his sons and sharing in their education. 
The .srr\htin, indec-d, olten ap|ieais as a (ountry gentleman having 
doubtless made money and purchased an est.ife. But his wealth 
was based on commerce, and we find him tin.aruing !)Usines.ses, 
e.g,, a tailor’s and a s[)irit-sc-Iler's, without any apparent loss of 
repute-. \r\ the srcshtiii'^ as a groufi are careful to marry their 
sons in Ihc-ir own class and their olfice w'as hereditary. 

Neither the srrshtiu nor the- ^rthapafi formc-d a caste in any 
real sc-nse. Almost a synonym for the latlc-r term is kuluminka. 
They too fornu-cl a class of capitalists lending monc-y to rural 
clients and carrying on such trades as grain dealing. Thc-y were 
foimd botli in the towns and in the- \ illages wlu-nce their d.iughters 
were sought in wedlock by leading townsmen of })resumably their 
own cl.iss. 

Of .Sudras in Buddhist literature we rc-ad little but the name. ' 
That the '‘ca>(e" exists is tacitly assumed. Buddha did not si-ek j 
to abolish clas.ses. He .stre-ssed their spiritual (-quedity, their ability 
to attain nirvatiii, “einanciiialion,” by righteous conduct. In his 
teaching even the cniUasIs. the rhandfda and the Bukkusa. could 
be virtuous and self-controlled since none among those who had ^ 
won peace of soul was higher or lower than his fellows. But what | 
avocations were included in the term Siidra does not ajipoar. an 
indie.at ion that it was quite- vagiu-ly used in pr.actire of all the 
lowc-r orders, e.xclucling those which stood below the social scheme. 

The* depres-'t'd classc-s were- undoulctedly remnants of the con¬ 
quered races of Eastern India, speaking their own di.alect or dia¬ 
lects, and relegated to hamlets outside (he villages, and confined to 
uncleanly functions. To them generally the term ('handala was 
applied until it became a term of abuse. Yet lower than the Chan- 
diila ranked (he Pulk.isa or Pukkusa, trappers who lived by snar¬ 
ing animals which dwelt in holes The hunter was also degraded j 
probably because he destroyed life, but he did not constitute a 1 


class and could, seemingly, rise in social esteem by taking up 
the higher pursuits. On the other hand the Nishada, fisher as well 
as hunter, could not. He, too, dwelt apart, but in a hamlet of his 
own, not with the Chandala and Pulkasa. The origin of the name 
is unknown but they are assuredly not occupational terms. 

In N. E. India the Buddhist times held certain crafts in disre¬ 
pute. The basket maker and wheel-wright, (he weaver, tanner, 
potter and barber were all despised. The Vena w-ho wove articles 
of willow and cane ranked on a level with the builder of carts, and 
the joiner, whose abode was outside the town by the gates, graded 
between the Chandala and the Pulkusa, or at least no higher than 
those “out-castes,” though one imagines that even if the basket- 
making Vena was a gipsy he was less impure than an aboriginal 
out-caste, even though his mode of life set him below the car¬ 
penter to whose craft a needy Brahman could occasionally resort. 
All these grou{).s bore oc cupational names and the Buddhist writers 
speak of the sippas or “arts” without di.sparagemcnt (the word is 
applied to all the 18 “sciences” taught at Taxila), while seeming 
to draw some di.stinction between the jdti or tribes of the aborig¬ 
ines and those who were so designated. 

In a very similar scheme, to the carpenter (.lyogiTi'a) Manu 
assigns a semi-.servile status, emphasizing his duty to serve (he 
twice-born castes, his inability to own property (at least when in 
a Brahman’s service) and his obligation to serve. 

The king’.s service was then as now a highly important nu- 
u-rous body. The royal ministers formed a class apart, being 
neith(-r Brahmans nor Kshatriyas, but holding heritalile officc-s. 
At their head stood the senapati, in war commaiulcr-in-chief, in 
peace the chief juclii iary. His relations with the other ministers 
of justice and magistrates are vaguely defined; but the principal 
of them could on occasion intervene to rectify a decision wrongly 
given by the king in person. The judicial council as a body could 
be aski'cl to give Ic-gal advice. These functionaries might be Brah- 
..lans by birth but are quite clearly distinguished as a class apart, 
having precedence over the Brahmans as well a.s the other classes. 
A salaried cadre of officials, surveyors, (ax-collcrtors, treasurers, 
executioners and watchmen is also mentioned. But for all these 
officers we find no general term. Each seems to have formed a 
sei>arale hereditary body, in which the king could apjioint or dis- 
liss at will, without regard to birth or standing. 

Finally, outside the i)ale of cl.iss, were the homeless ascetics, 
thosi- who had cho.scn an anchoret’s life and had by so doing 
abandoni-d all worldly ties. They were recruited from all classes, 
from the king down to the barber, even to the Chandala and the 
Pukkusa. 

The Kings and Caste.—In (he Vedic jK-riod we find few traces 
of (h<‘ roy.il power regulating “caste.” The king was doubtless 
the fountain of honour l)ul he hardly seems to have directly 
interfered with caste. 

In more modern tinu-s, the king found ways to influence caste 
a good deal. X'arious legends declare th.at a Raja was often iom- 
pelled to create new Brahmans—to increasi- (he number which 
sacerdotal eticjiu-lte demanded should be fed at some great 
occasion—by issuing invitations lo recognized and unrecognized 
Brahmans alike and thus elevating the latter to Brafimanhood in 
(he lowt-r dc-grees. But as a rule these new creations ware either 
of suspected desceiU or <if status lowered by function, or, h-ss 
fn-(}uentlv, tribal priests of local indigenous deities. 

(’outrariwi.se a ruler could on occasion lower a caste, if w-e are 
to creilit legends like that of Raja Ballal Sen of Eastern Bengal 
who deprived the Siivarnaliabikas, “traders in gold,” once 
acknowledged to be Vaisyas of high standing, of the right to wear 
the .sacred thread, and with them degraded their Brahmans loo. 
Occasionally a king would enfranchise a serxile caste which had 
rendered him good service in the field, or restore privileges for¬ 
merly confiscated. The chief privilege bestowed was the right lo 
wear the sacred thread. 

That the king exercised considerable authority over caste af¬ 
fairs is, however, beyond question. The caste assembly or coun¬ 
cil. or the guild, judged offences against its rules, but it might be 
unable to enforce its decrees, whereupon the king could cither 
execute its decisions or reverse them. The Brahman could pre- 
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scribe penances for such breaches or for religious offences but he 
had to hand the offender over to the secular arm to secure their 
enforcement. On the whole the king interfered little with caste 
constitution. His policy was to uphold the existing social order. 
Any attempt to interfere with caste equilibrium might have dis¬ 
solved the whole system with results not to be fore.seen. 

The social organization of Buddha’s time displays a keen con- 
.sciousness of class and position, pride in birth and strong preju¬ 
dice against the lowest orders as impure. On the other hand we 
find no line of demarcation between the victorious invaders and 
their conquered subjects. Occupation is the dominant factor in 
lixing a man’s standing or at least a conventional fashion of de¬ 
fining it. Marriage is limited to one’s own class but of the hard 
and fast demarcation between the castes of modern times in 
regard to food and touch we find but the faintest symptoms. 
Above all we fail to discern many premonitions of the individual 
man’s inability to win social promotion. Education was free to 
any respectable class, and even the depressed clas.ses could attain 
spiritual prominence. The Brahmans held a position of influence 
but not of authority. In the spiritual field they met with a coun¬ 
terpoise in the ascetics. In the temporal they had successful rivals 
in (he Kshatriya and the royal otiiciuls. While the king's chief 
minister, his guide in secular and religious matters, should be a 
Brahman he was by no means invariably of that class. The only 
royal oi'lice which the Brahmans held as of right was that of the 
king’s domestic firiest, but if a weak king fell wholly under his 
influence a ruler with a will of his own kept his purohita. his chap¬ 
lain, in his place. Brahmans who had already taken to worldly 
pursuits could, naturally, exercistr them in the royal service. 

Of the transition from the older system to the new but few 
facts emerge. A noteworthy inciiient in the process of change is 
the dLsap)pcarancc of the Kshatriya caste. A myth informs us 
that Parasurarna, an incarnation of Vishni, literally axed them re¬ 
peatedly. What historical event is concealed in the myth it is 
impossible to say, but the fact remains that of (his, (he most im¬ 
portant lay caste of ancient Hinduism, hardly a trace remains 
to-day. The Kshatriyas never founded a great landed class as far 
as we know. Though Indra was a divine K.shatriya and the wel¬ 
fare of the Brahmans was regarded as dependent on their main¬ 
taining good relations with the Kshatriyas, their social extermina¬ 
tion was complete and the only caste which preserves their name 
is the Khatris, a trading caste localized in upper India. 

THE MODERN CASTE SYSTEM 

It follows from the definition of caste that the homogeneity 
of a unit and its consciou.snes.s of a closer alliance between its 
members than exists between it and other units, finds expression 
in definite social rules or even in outward and visible signs. The 
exclusiveness of caste, then, has led to prohibitions on intermar¬ 
riage between castes or eating, drinking and smoking with mem¬ 
bers of castes other than one’s own and ev(m to differences in 
attire. It may be asked how such restrictions and precepts could 
be enforced. The reply is to be found in the mentality of the 
people. In India individuality is weak. Indian society admits 
of no compromise. Its principles are pushed to their extremest 
conclusions. In such matters as food and drink, material consid¬ 
erations have accentuated and to some extent justified this 
attitude. 

The Indian is by instinct cleanly. He has invented many effec¬ 
tive devices to protect himself from personal defilement. If 
many of his precautions have become ceremonial rather than hy¬ 
gienic he has nevertheless modified them in practice on common- 
sense lines. Thus a caste will sometimes refu.se to inhale smoke 
from the htiga mouth piece of a lower caste, but it makes a fun¬ 
nel of the hand and substitutes it for the infected tube. It will 
decline to drink from the drinking cup but will take water poured 
into the hands from the waterskin which has not come into actual 
contact with the unclean lip. It will not eat soft food from a com¬ 
mon dish but it will accept dry biscuit which is obviously less i 
easily contaminated. 

But where matrimony is concerned the feeling that the caste 
must be absolutely isolated is stronger, and it has strengthened , 
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by lapse of time. The Kshatriyas admitted, at least in theory, a 
maiden to choo.se her husband in the su'oynmvcni, a fe.stivc cere¬ 
mony at which her suitors were a.s.seml)Ied .md the one who foumi 
favour in her eyes was garlanded by her own hand. No doubt this 
freedom of choice was often replaced by (he bride’.s capture or a 
contest in wit or warlike skill in whic h the jjrize was her hand. 
But whatever forms the u.sage took it has fallen into complete 
abeyance, its last traditional obser\’ance being asc ribed to Prilhiraj 
of Delhi, late in the 1.2th century a.d. 

Modern usage denies to a girl any say in the choice of a hus¬ 
band by the simple device of betrothing her at a very early age, 
.sometimes, indeed, before birth to a “suitable ' bridegroom, who 
must be .selected not mendy within the caste but in certain groups 
inside it. The ancient hypergamous rule which allowed a woman 
to be married to a man of a higher class has aPo been modified 
so that she is now only eligible to wed in a higher group within 
(he caste. On the other hand the Hindus and their offshoots have 
maintained the old exogamous principles which prevent in-breed¬ 
ing, though in south India cro.s.s-cousin marriage is largely prac¬ 
tised. Hence Hindu society is endogamous restricting marriage (0 
a group, while it is more rigidly exogamous in tlial it disallows 
it within the blood kin. It is only hypergamous to a limited de¬ 
gree. Complex as caste has become, its guiding piiiu ijjle.s are 
.simple and are only departed from occa.sionally. It has tesultcd in 
the creation of some ,^,000 or 4.000 social units, many ol whic h 
arc, however, not altogether homogcaieous, so that thc'se figures do 
not represent all its ramifications. It has accentuated the weakness 
of Indian individuality. The system of caste has made.* it virtually 
impossible for an individued citizen to raise himself in the social 
scale; but it has made it fairly easy for groups to do so. Its bur¬ 
den, however, lies heaviest on the women. U has made i)remature 
marriage a necessity. It has led to an embargo on the remarriage 
of widows, evtai virgin widows, because the strictest moncjgamy 
being the ideal of the highc^sL castes, the lower have been lore c-d to 
adopt it as a token of social advance. It has often so narrowed the 
field of selection that brides command a high and increasing price, 
and marriages arc arranged without regard to the future wife’s 
welfare or that of her off.spring hut to gratify parenlal greed. 
Even after death the individual is all but forgotten, P.issing by 
an Indian hamlet the traveller can readily tell if it is Moham¬ 
medan or Hindu. In the former there will be a cemetery, how¬ 
ever rude. In the latter the only graves will he tho.se of the very 
young who died of srnall-pox and the memorials of holy men who 
died to the world on entering some religious urdc-r. The village 
fanes contain no tablets to the ashes of (he dead. Cremation con¬ 
signs human personality to oblivion. So faint is (he meniorv of 
it that the next brother of a soldier killed in action will step into 
his place, take his wife and name, his regimental numbcT and his 
larul with hardly a formality. And if the widow display any tend¬ 
ency to revolt and a preference for unothiT man, c-ven lor ;i near 
kinsman of the dead husband, all the influence of the easle will 
be employed to bring her to ac ec'ptanc e of the. age-long eiisiom. 

The Brahman. —To the definition of caste given above the 
Brahmans certainly do not conform. In a vc-ry limiled unri;al 
scn.se the Brahman .stands at the head of modem Hindu society 
owing to his congenital sanctity. But he does not form a horizon¬ 
tal stratum overlying it. He forms a stratific'd cone which i>em'- 
trates it vertically from top to bottom. Dividc-d inio great ter¬ 
ritorial groups, 5 in the north, and 5 in the .south, ilic- former are 
the Gauda, the latter the Dravida. 

Northern Groups. —Gaur, from Gauda in Gudh, Kanaujia, 
Central Doab, Saraswata, on the upper Jamna-Maithila, from 
Tirhut, Utkala in Orissa. 

Southern Groups. —Maharashtri, Deccan, Karnala, Mysore, 
Andhra, Tclingana, Dravida, Tamil, Gurjara ol tin The 

northern groups do not all hold a position of urichallimged supe¬ 
riority over those of the south. The Brahmans of Mahara.shtra, 
the modem Mahratha country, do not form an c;rgani/ed body 
and mostly follow such professions as medicine, law, teaching and 
government service. Even those who arc priests are not always 
well versed in the vedas, and the later Hindu scriptures. Yet the 
prominent subgroup, the Chitpawan, “pure-hearted,” caste of the 
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Koiikan, which leads Mahratha society, used to feel polluted by 
the food of a Saraswata Brahman because the latter ate fish, a 
diet forbidden to the former. They despise the Brahmans of 
(iuzcrat, the Gurjara, as water carriers and those of Tclin;,'ana as 
cooks, and those of all other parts of India as unable to pronounce 
Sanskrit correctly. 

Of the territorial Brahman groups it is imjiossible to say which 
really holds the leading place. The traditional centres are still 
occupied by the Gaur, the Kanaujia and the Saraswata, yet their 
supremacy is not acknowledged liy the other groups. The Kanau¬ 
jia and the Gaur are probat)ly the purest in blood, hut the former 
exhibit the acme of subdivision combined with or based on cere¬ 
monial exc lusiveness. The least divided arc those of the Dekkan. 
Hence it has been justly said that the Brahmans form “the most 
heterogenecyus collection of minute and indcpc-ndent subdivisions 
that ever bore a common designation.” Never organized into a 
tribe on a territorial basis the Brahman was, from the beginning, 
l)arasitic u[)on other “classes” of the communities which con¬ 
ferred their patronage ujion him in return for liis varied service's. 
As in X’eclic times the* Brahman followed the fortunes of his chief, 
so latc'r a village sending forth a segment of its tribal owners 
to found a new hamlet would send with it a detachment of its 
hereditary village servants including Brahmans of the section at¬ 
tached to the tribe; and to c‘\’ery grouj) within a caste is conjoined 
a specific group of Brahmans whose precedence is fixed liy its 
[latrons’ standing in the caste. Hence if a grou{) lost ground 
socdaily its Brahmans also lost ground, though they had the ojition 
of declining to ser\'e it if it dro[)pc'd out of caste altogc'ther. This 
new disintegrating force is ever at work. Lastly, just as function 
fixed or lowered or raised the positions of castes and subcastc's, 
so it altered the status of Brahmans within their own caste. Good 
.samples of such will bi' found in Bc-ngal where the Agradani Brah¬ 
mans who conduct funer.al rites and accept the offerings of the 
dead, and the Acharji, fortune-teller, palmist and makc'r of horo¬ 
scopes and the Bhat, a rapacious genealogist and bard living 
largely on blackm.ail, are degraded by function to a Ic'vel nearly 
as low' as the i’irali W'hose ancestors were fore cal some 400 years 
ago to eat or at least smell beef cooked for a Brahman convertc'd 
to Islam whc'n he bc'came chief mini.ster to a IVIohammedan ruler 
of Jc'ssore. Dc'gr.idalion may indeed go further for it r.inks the 
V'yasokla so low (hat evi'ii his patrons the ('hasa-KaibartIa, fisher¬ 
men and cultiwitors. refuse- to touch food in his house. 

But the Bwhman may aliandon all Brahrnanical functions al- 
togetlu-r and lake- to a secular calling as a lawyer, school-mast ct, 
c'ligineer or less willingly as a physic ian. Land-owning is, however, 
of as good repute in Brahman eyes, and when grants of land were' 
made by grateful rulers or noliles for secular service or spiritual 
bc'nefits to a Brahman his descend.ints would often set u[> as pl.iin 
country gc-ntlemen farming thc-ir estates through serfs of aborig¬ 
inal or lowly origin. Such Br.ihman sc]uirt's arc' the Nambutiri of 
the Mal.ibar coast, the Haiga or Havika in Kanara, and the Mas- 
than-of Oriss.i and Guzer.at, and scattered rc'iiresentalives of this 
class exist ever\’where. If, howevc'r, the estate was of ]ioor soil or 
became too minutely sub-divided among its heirs the Brahman 
had jM-rforie to turn farmer himself, like the Babhan or Bhulnhar 
of Bengal, the Taga of the Ihinjab 

I'urthc'r, when economic prc'ssure is severe, the Brahman mav 
dc'seend to agricultural labour, domestic cook or any vocation not 
involving actual defilement, without loss of caste. Military serv¬ 
ice is ecpr.illy open to him, a notable example being the Nuhial of 
the Bun jab, a group which has entirely given up .sacerdotal func¬ 
tions for soldierly careers; while the Banre subdivision of the 
Kanauji.is of the Tnited Brovinces prior to the Mutiny of 1X57 
enlistc'd frc'ely and with their title anglicized as Bandy acquired a 
terrible'notoriety. 

^^'t it is as hard for a Brahman as it is for a Mohammedan 
Salyid to divest himself of his personal sanctity by turning his 
hand to any reputable employment. He will lessen or lose it far 
more readily by other means, by ministering to an unclean caste, 
or hy eating the sins of a dead Raja and taking upon himself the 
pollutions they have caused. To the latter the tx?rm Acharaj has 
come to be applied though it originally meant only a spiritual 


guide or teacher, and he is also styled Maha-Brahman or “great 
Brahman,” doubtless to avoid the ill effects of calling him by his 
real and less auspicious title. I'he Maha-Brahmans arc endoga- 
mous, having been excommunicated hy all the other Brahmans he- 
cau.se they accepted alms made within 13 days of a death. But 
his functions touch even a lower depth. Occasionally he used to 
take food from the hand of a corpse on the funeral pyre, hut this 
u.sagc is dying out, and he is now paid merely to eat as much as 
he can in the belief that the more he consumes the better it will 
fare with the .soul of the dead. Even lower is his own sin-eater, 
the Par-Acharaj w'ho accepts from the Acharaj those gifts which 
(he latter takes from the Hindus. But sometimes the Acharaj 
makes these gifts to Saniasis who being dead to the world arc 
seemingly beyond the reach of defilement ; or they are made to 
his daughter or sori-in-law' with what consequences is not known. 
Naturally the touch of an Acharaj pollutes, since he never visits 
a house save at or after a death which has defiled it. 

But the Brahmans who have taken to crime as a jirofcssion are 
mcri'ly degraded, not unclean. Such arc the 'Biigus on the: upper 
Jamna. They form a criminal tribe, yc'l seclude their women, 
wi'ar the sacred thread, plead “benetit, of clergy'' on conviction 
and make vows for success in crime to a Muslim saint. Thc'y fell 
because their forefather married a widow of his own caste. Well 
above them stand (he Taga in the same- locality, Gaur Brahmans 
hy origin, they abandoned sacerdotal functions and took to farm¬ 
ing, hut they are had farmers, strictly secluding their women and 
wearing the sacred thrcaid. A notable tradition says thc_\' receivc'd 
a big grant of real estate in lieu of offerings, so other Brahmans 
refused to marry with them or even to take bread from their 
hands. They have in fact to employ Brahmans for their own 
sacerdotal liusiness. Vet (heir social standing i.> high and the holy 
Jamna has spared Taga hamlets when changing hc-r course', while 
Hoods have swc'pt away those' of othc-r c aslc-s. 

The Modern Khatris.—Scatlc-red ovc-r N. India the Khatri 
caste derives its name from Ihi' K.shalriya.s, but holds a very dif¬ 
ferent ])lace in Hindu society, being the Ic'aciing commc-rci.al caste. 
In religion it is mostly Hindu, but the founders of Sikhism hc-- 
lorigc'd to it and many of its members arc' Sikhs i<iv.). In its 
modc'rn organization the caste presents fc'atures unknown to the 
Kshatriyas and of obscure origin. It is gradc,-d in three main 
groups, (he Bari or “u,” the Bunjfihis or “52” (sugge-sting some 
.olar basis) and the Sarin, jiossibly guilclsmcn. Not one of (lu-sc 
groups is absolutely endoganious, but they tc-nd to become so. 
Kach grou].) compri.ses in (hc-ory certain si)ecifi(-cl c'xogamous 
clans which strive to form yet foil her subgroups, by i-efu'-ing to 
give daughters to claus of lower status, and own f.iinilies rise and 
fall as ihc'V ex'olvc' scruples in this rc'sjiect. Tlie Sarin group is 
not permitted even to smoke with the two higher. No less than 
500 dans arc namt'd but cvc'u folk-etN inology h:l.^ failed to explain 
many of (hem; e.g.. the Khokliarain sub-group of tlu' claims 

Ic'scent from a son of Manu, but it is possibly namc'd from the 
Khokhar Rajputs, and sevc'r.'d clan-nanus are traced to milit.iry 
terms in sujiport of the claim to K'-hatrixa descent, Brob.ihly the 
caste had a Ksha(ri\'a nucleus and its lowest grou]), the- Sarin, was 
alTiliatc'd to it when it took to tradr. But (lie altove do not exhaust 
he Khatri sub-grou))s. 

Territorial groups cross-divitle the- status groups, see that a 
Lahoria or Sirhimlia Khatri will not bestow his daughter on a 
man of the eastern grou[); some of (lie- Sarin dans have risen high 
in status because' they gave g/crzc.v or pontiffs to Sikhism, and 
these tend to coalesce into a subgroup, intermarrying one with 
another, or even .splitting a dan into two exogamnus septs, so as 
to make it po.ssible to find equal mates for daughters. As a caste 
the Khatris are singularly heterogeneous in usage, many dans have 
special social rites at weddings and the like: and several septs 
possess inherited pow’crs of curing disc'ase, affect particular Sikh 
•aints or even Muslim us.ages. 

The Khatri organization has been ndoi)ted more or It'ss imper¬ 
fectly by other castes. Thus the Brahmans who are clients of 
Khatri clans for ceremonial purposes arc graded mter sc on the 
Khatri scheme and their purohits are invariably Saraswati Brah¬ 
mans. Thus, when Parasurama axe’d the Kshatriyas, a pregnant 
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widow of the exterminated caste found a refuge with a Saraswati 
and gave birth to a hoy who espoused 18 Kshatriya wives whose 
male olispring rcl'ounded the caste, assuming the names of as 
many Hindu saints. Pfence (he Khatri f^ofros arc identical with 
those of the Brahmans, though they are seemingly ignored in 
practice. 

Aroras. —Similarly the Arora, a trading ca.ste which traces its 
origin to Sindh, is in part organized on the Khatri model and 
claims a like! origin; but its clan names are frequently totemistic 
and in its ranks Sikhism only counts a substantial minority of 
Sikhs. 

Bhatias. —'I'he Bhatias, yet another trading caste which has 
overspread the Punjab from the south-east displays still further 
traces of Khatri influence, but it is stricter in its Hinduism, 
eschews widow remarriage and claims Rajput origin. Though it 
has no territorial groups the caste tradition is that while brides 
may be taken from the east, the western clans should avoid the 
converse conccs.sion. The Bhfdias comprise 84 septs, 12 at the 
to]) and a group of “sa’s below, with a mixed dan styled Gond, 
“deified,'’ sprung from widows remarried or Arora mothers. Nat¬ 
urally the latter .are only served by Pushkar Bnihrnans. 

Banias. —The great trading caste of the Banias or Mahajan, 
“great folk,” spread all over N.W. India and Rajputana, is obvi¬ 
ously organized on ;i scheme of its own. It is .split into three terri¬ 
torial groups, of which the principal are the Aggarwal from West¬ 
ern, and the Oswal (who became Jains) from Eastern Rajputana. 
But the ()ff^i)ring of Aggarw-als l)y handmaidens form a kind of 
“half-score’’ subcaste whose clans :ire named after their mothers’ 
dans. The pure Aggarwiils only number 17 dans, descended from 
as many snake maidens, but to these must be added the Gond, a 
half dan, due to an unwitting breach of the exogamous law, and 
anothcT due to a marriage with a low-caste wife, with which la.st 
other Banias wall not smoke. Finally a subcaste said to be quite 
distinct, descends from tanners W'ho took to trade. Small wonder 
thc-n that the Banias in the mass are admittcal to be of pure Vaisya 
descent, c'sehc-w widow remarriage, wear the sacred (hrcaacl and re¬ 
fuse food and drink at the hands of the yeomen who despise them. 
Sectarian differences have also cross-divided the Banias, since 
w'hile Vaishn.iva and Jain families intermarry the Shaiva or 
IMaheshri stand, or are kept, aloof. "NTt the* disruption is not ab¬ 
solute, for the Jains have made converts from grou[)s other than 
the O.^wal and these with the Oswal seem to have assumed in the 
Punjab the ancient title of Bhabra, now applied to any Bania 
from Rajputana whether Jain or not. Jain Bhabras profe.ss strict 
monogamy. All these trading castes of N. India contain enter¬ 
prising elenumts, Khatris and Aroras being found in the Pathan 
l)ordcrland, Afghanistan and even in Turkistan. One Khatri clan, 
the Merwiiha, claims its origin from Merv. As an owner of land 
acciuired by moneylending, he is a progressive landlord, but the 
Arora when ;dlowed a chance runs him clo.se. On the Punj.ab 
borderland the latter has been for centuries treated as a denizen 
of the Ghetto, forbidden to wear a turban, and only allowed to 
bc'stricle an ass, to carry on petty trade and lend money. Never 
permitted to employ his capital in dev'cloping commerce or im¬ 
proving agriculture, he has invested it in usury of the harshest 
type and is equally hated and despised, dubbed a Kirar till that 
term has come to imply all that is mean and cowardly. 

Kayasth. —In the plains of Hindustan and Bengal the Kayasth 
may be called the Khatri’s substitute. The term simply means 
acccjuntant or scrivener and in old days the Kayastha kept up 
court records, collected taxes and administered finance. The.se 
functions brought him into collision with the Brahmans as in 
Kashmir. The present stronghold of the Kayasth caste is in Lower 
Bengal where tradition plausibly describes it as an importation 
of the 9th century into that country; but it was not organized until 
the iith when Ballal Sen forbade the immigrants to intermarry 
with their indigenous caste-fellows. But he apparently failed to 
do more than .stabilize existing usage which permitted the former 
to take brides from the latter. However this may be, the Kayasth 
either imitated the Brahmans’ Kulinism or. quite conceivably, 
founded that system which the Brahmans adopted. Whether the 
Kayasths were originally all Kshatriyas or comprise elements 


atfiliated from lower classes akin to them by occupation, it is im¬ 
possible to decide; but they are minutely subclic icled 

Caste and Occupation —In different groups the smiths will 
be known by different names, but as yet mere community of voca¬ 
tion would not make a smith's daughter of .Madras marriageable 
to a Punjabi smith’s son. Indeed the smiths of much smaller terri¬ 
tories than a Province would not tolerate eciu.d alliances outside 
their own territorial .subgroups. At best the .smiths of a territory 
esteeming itself superior to those of another might accept daugh¬ 
ters from an inferior territory. But the smiths were, it would 
seem, recruited from many sources. Some were, or asserted a 
claim to be, originally of a high caste like the Rajput, or respect¬ 
able middle-class yeomen. The recollection of superior origin 
would tlie hard and the dan name would be carefully retained, .so 
that the families so descended would only marry with families 
of equal descent—or at best accej^t bride's from those not more 
than a degree lower. Again there are grades of oc c uiKilional re¬ 
pute timong smiths. Some may gain rank by pursuing a higher 
calling, as armourers. Economic pressure may turn others into 
nomad smiths or tinkers. The former will assume a new trade 
name, altnost a surname, dc.scribing their skilled liandicraft and 
(he white-.smilhs will now intermarry still ])re<erving Iheir old 
clan e.xog.amv. l*oi>ular speech will dub the nomads tinki'rs or 
even gijisies and they will have i)erforce to accept it. but they will 
be glad to give (laughters to settled smiths, people who still form 
an integral factor in the village community and m.ay even hold 
land of it as a retaining tenure for keeping ui) the \illage smithy. 
Other smiths may get engineering cjualiticalions or build uj* big 
businesses but that will not raise them, at least not .it all siieedily. 
But to the outside world they wall drop the caste name ot smith, 
and use the one they have ready to hand; f.e., their old dan name 
which may denote descent from a historic stock. In two or three 
generations they may succei'd in obtaining at a price brides from 
impoverished families of a similar stock, thus taking the tirst step 
towards the recognition of tlu'ir long-lost and not convincingly 
authenticated status. But such social progress is tedious ;is well 
as costly and may halt halfway, the lu'w subgroup linding it easier 
to intermarry w'ith its ecju.ils until it becomes strictly eiidogamous 
.and forms a sub-caste, ^k't again a number of similar families 
may be conx’erted to a new sect recognized as Hindu but stress¬ 
ing certain Hindu doctrines on soci.il usages which mark it off 
from the rest of th(‘ caste. It, too, will tc'iid to intermarry but 
may continue to accept brides from the unregener.ite niembers of 
the c.-ist(!. Political parties whc'ii they become stabilized may some 
lay produce still further cross-divisions among the smiths Me.in- 
whiie (he smiths show little* inclination to bc'come Smiths b\' sur¬ 
name and probably the future history of Indian surnames will 
not disclose the full extent to which the craft is followed in India 
Still less likely is it (h.at it will ever see hyijhc'iiatc'd Smiths, since 
subcastes with social andiitions will discard any surnamereflec t¬ 
ing their traditional calling, and metronymics ha\'e rarel\’ found 
favour in India. 

The pre.sent tendency is to retain or revive (he old clan names 
w'hich makes it quite easy to avcucl breaches of the* e.xog.imous 
principles, or adopt titles of offices held, even if they were Moham¬ 
medan assumed undc'r the Mccghul overlords, 

Bhois. —A caste of some size (about 60,000 in number) is that 
of the Bhois in Bombay. The term is also used to denote a litter- 
bearer and some Mahars s(>de themselves Bhois. Jn some ji.irts 
of Khandesh the Bhois are confused wdth Kahars, an immigrant 
caste of fishermen from northern India. Elsewhere* they are 
known as Maharia and are very often called Koli on account of 
similarity of occupation. In the Deccan they diltc'r little from 
the Mahratha Kunbis in looks, dwellings, etc., and indeed in 
Nasik they calk'd themselves Kunbis and some of that caste eat 
with them. One authority says that (hey siir.ing from a Brahman 
father and a Parasar mother, and terms them Paushtikas. Yet 
they have dark complexions and amongst (hem totemism sur¬ 
vives, chiefly among the Khandesh Bhois, w'hose totems are 
leaves of trees. The Bhois arc divided broadly into live groups, 
each again subdivided into endogaraous sections. M;;ny of these 
are again subdivided but are able to eat together though they 
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cannot intermarry,. The exogamous sections are numerous but are 
merely surnames, many of which are found also among the Mah- 
rathas. I'airJy strict Hindus, they yet have the custom of bury¬ 
ing the deatl, especially the unmarried. 

Modes of Life.—An Jmlian s mode of life varies with his caste 
and occupation, and the climate of the part to which he belongs. 
His vocation and his ceremonies may be said to fill his life, and 
they are of ecjual imj)ortance. The cultivator has to work on the 
land in due season, but his hours of leisure are taken up by the 
countless rites which accompany birth, inarriage and death, and by 
fairs and festivals, so that he does not feel the want of muth else 
to instruct or amuse him. A birth, esi)ecially a boy’s birth, is the 
occasion for observances which occupy his family for years, and 
by family here is meant his .sept rather than his parents and their 
closer kindred. A ni.irriage is a quasi-jjublic event and so is a fu¬ 
neral. Hence to abolish or reduce ceremonial would deprive the 
[)eople in the mass (T their employmc'nt, for then; is as yet little 
or nothing to replace it. The sequence begins at pregnancy, which 
is solemnized by a series of observances often obscure in origin, 
but intended to result in a safe confinement, to revere ancestors, 
to ensure a lucky life for the child, and so on. They are continued 
at. l)irLh, twins being occasionally unpropitious, and certain se¬ 
quences, as a birth of one sex after three of the other being 
peculiarly so, and requiring special observances to avert their ef¬ 
fects. An eighth child is most ill-omened to its parents. Other un¬ 
toward births affect other near relatives. At birth astrology is 
called in to determine the eliiid's future, and often it is sought to 
decide its future calling, a choice already largely made for it by 
its caste. 

its head may in plac.c;s be moulded, but otherwise little is clone 
for it physically. Naming is an important rite and so is the first 
tonsure which may mean a journey to some distant place for cer¬ 
tain septs. These and other minor riles lead up to the investiture 
witli the .sacred thread for lioys of the twice-born castes, a rile of 
initiation wherein they become iiilgrirns, at lea.st potentially. 

Marriage absorbs more rites and usages than all the rest pul 
together, lletrothal begins with minierous minor riles, even when 
it is it.seif a liinding eeremuiiy, sometimes knowm as “little wed¬ 
ding,” the sliadi or a similar expression, the iiojuilar term for wc'd- 
cling meaning literally “rejoicing,” but older terms are still in u.s(>. 
The wc'dding is the occasion for usages to ensure its fertility, for 
gamc-s to decide which of the parties is to be the dominant partner 
and for luck in the new household. Inipcjrtant rcMes are assigned to 
women, and men wliose spouses are still alive, to the best man, to 
the mother’s brother and others. 'I'he death of a bride-to-be or a 
iiewly-wc-dded wife is jieculiarly inauspicious. Many usages are 
probably survivals of obsolescent cusloms. .At a Hindu wedding, 
the binding rite is often the seven-fold cireuniambulation of the 
.sacred tire, ns fire, like* (he other elements, is a witness. In many 
forms of marriage rile, the wedded pair are treated as a god and 
godcle.ss, or are crowned like them. There arc- also degrees of mar¬ 
riage' varying among different castc's, and (-(lually degrees ol ii'gili- 
maey, relics of ancient usages. In strict practice a liridc- must lu- a 
virgin, can only be- ritually married once and should be given by 
her father without price to the bridegroom. Ilut, as a fact, brides 
are usually bought or exchanged, unless the; hypergamous rules 
compel the' purchase of (he groom. Widows are n'lnarried, if cus¬ 
tom permits, by observances which are civil rather than religious 
or merely by co-habitation with (he dc'ad man's next of kin. In 
places her children by the first husband are brought into the new 
one's family, but this usage is rare and the right of the widow’s 
son to sijcc t;e(l as his heir is now usually contc'stecl. It is not un¬ 
usual for th(' bride to be formally admitted into her husband’s sept. 
Consummation is sometimes deferred, the bride remaining in her 
parent.s’.house lor one, three, five or oven ii years and then being 
brought to her new home; by a rite known as mukhlami (“disclos¬ 
ing the face”), f’aufui and so on. But this usage is by no means uni¬ 
versal and the Legislature has fixed a more advanced age for the 
legal consummation of marriage. But the dilTiculties of dealing 
with such a matter by statute are immense. The community of a 
married pair is emphasized in the Central Provinces, where they 
perform the. business of their caste or an imitation of it. 


Death ritual is not quite as intricate or as costly. Cremation is 
far and away more prevalent wdth Hindus than burial, but some 
castes bury the dead, and infants arc; almost always buried, though 
they may be exposed. The lower grades of Brahmans play a fairly 
extensive part in death rilc-.s, taking most of the alms offered by the 
dying man or his heirs. The popular theory is that as the funeral 
rites can only be validly performed by a man’s next heir, he who 
fulfds them will inh(;rit and, despite innumc;rable decisions to the 
contrary, the iclc;a dies hard. In Bengal the Hindu law of in¬ 
heritance follows the sacerdotal law which regulates the sacrificial 
eflicienc y of the heirs, each in his degree. 

Post death rites for the dead continue for months or even years, 
and their non-observance may cause harm not merely to the dead 
but to the living. The spirit of a .sonless man is particularly liable 
to be malignant. Hindus believe in Put, “Hell,” which is recon¬ 
ciled to the doctrine of metempsychosis, making it a tem])orary 
place of abode like iivarga, “Heaven.” After the term therein de¬ 
creed to the soul by Varna, it will be reborn, the form of its re¬ 
birth depending on its karma (q.v.), or the accumulated energy of 
past, actions which is not wholly removaxl by its sojourn in Heaven 
or Hell. Funeral feasts, usually eaten at the grave; and immediately 
after the funeral, are common among low castes in the Central 
Provinces and are probably non-Aryan in origin though also 
practised by Bishnois. 

Seasonal Rites. —The life of a pastoral tribe* is often nomadic. 
To find jiasture, flocks and herds are taken to the hills or to lands 
beside the rivers in the hut season, and there is no rc’sjiite for the 
herd.smen. Their festivals have to be held on such dates as lit in 
with their movements. For the cultivator things are easier, yet, 
even in his case, the great festivals are all held at times when 
manual work is slack. Thu.s the Holi falls in early .spring when the 
crops are ripening and the Dasehra (q.v.) in autumn whc‘n the 
work is again slackening. Among Mohammedans the fc'stivals and 
fasts, being d(‘t«*rmined by the lunar year, fall at limes in tin* midst 
of the busy season and, therefore, seriously affect agricultural 
eflicic'iicy. 

Economic Effects. —In a country where agriculture more or 
less su]>por(s over 72% of the ])oj)ulation, (he caste prejudices and 
habits of the mass of the workc'rs prevent their taking up other 
occupations to utilize their si)are lime. A man may have insufi'i- 
cient land to support his family but if he is of gooc.l caste he can¬ 
not take to weaving or W'ork for hire bc'causc* that would lower his 
social status. This diflicully is enhanced by the law's as to tenant- 
right which have subdivicled holdings until they arc* minute in 
area. This fact compels the tenant of a fighting caste in the Pun- 
jai) and Hindustan to .sc*ek employmc'nt in the army, but in Ben¬ 
gal he i.s shut out from such a vocation. Nor doc;s he seek work on 
the tea estates of Assam or the* indigo plantations of Bihar, Only 
in the coal-lields of Bengal do the Rajfn'its and even Brahmans find 
empIoyni(*nt as skilled (oal cutters. In southern India the condi¬ 
tions are apparrntly mu».h the sanK*. Obviously the lowest castes 
have a great advantage over the middle, even the lower middle*, 
ones in thi'ir capacity for migration. Similar is the case of jute- 
syiinning and weaving, the most important manufacture in Bengal. 
Only a fourth of the skilled workers in this industry are natives of 
that province. A province like Bengal where the population is al¬ 
ready dense absorbs about 1,200,000 souls from othc'r ])ar(s of 
India. The root cau.se of the* Bengal cultivators’ poverty has becin 
attributed to his not having enough work to fill in his time. In 
spite of the extension of canal-irrigation in the Punjab the same 
remark applies to the lowe.st castes of that province. 

Caste Government. —Caste government may have been im¬ 
posed from without and not be of spontaneous growth. In N 
Arcot (southern India) the eighteen right-hand castes, which in¬ 
clude few landed elements, used to obey the Desais, intendants of 
a desk or circuit-area, who are Chettis (Sethi) of the great Tclugu 
trading caste, the Balija, and some humbler castes still submit to 
them. Entitled the “protector of wealth,” Dhanapala, the Chetti 
deals with moral delinquencies (in both sexes), his badge of office 
being a brass cup-shaped spoon round which a carved figure repre¬ 
sents each caste. The post is saleable and is worth thousands of 
rup)ees, but it is kept in the Balija caste. 
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The Uriya, “of Orissa,” carpenter caste has an official hierarchy 
in its mahdrdna, ‘‘great prince,” dondopdto mahdrdna, his criminal 
deputy, swangso mahdrdm, and others, as the agopothiria, whose 
function it is to eat with a man re-admitted to caste. Here, again, 
for grave cases, representatives of five castes, equal or superior to 
the carpenters’ own, are called in to sit with the caste officers and 
act as assessors. The Gaudo of the Uriyas in Ganjam does not 
call in outside assessors, but it, too, has a series of officials, includ¬ 
ing the dcsia who re-admits to caste. 

Marriage and Remarriage. —The age for marriage is largely 
a matter of social status as well as of caste. Generally it is lowest 
among the high castes, but even in their case may be almost adult 
because their girls are more secluded, it may be difficult to arrange 
betrothals, or the evils of premature unions may be recognized. On 
the other hand, among the Chcrumans, agricultural serfs in 
Cochin, a girl not married before puberty is regarded as polluted, 
as a woman “whose age is known,” and out-casted. In the old 
day.s she was handed over to a headman who could marry her to 
his own son or sell her into slavery. The prejudice in favour of 
infant marriage is strongest in Lower Bengal, where a religious 
comimlsion for it has been discovered by the Brahmans in the 
scripture which consigns to hell tin- father who lets his daughter 
attain [luberty unwed. But the scripture may have sought a reli¬ 
gious exj)lunalion of an aboriginal ])rejudice. 

OvtT the pi'obh'rns of its origin and effects and reform, contro¬ 
versy has raged for over a ct*ntury without much result. Marriage, 
indeed, does not lu-ccssarily im|)ly co-habitation, which may not 
fake i)lac(‘ till one or any odd number of years up to 11 after the 
wedding, so that often the earlier the latter ceremony the 
later the actual marriage. It is not, however, likely that the usage 
will spread much. ’I'oo many factors militate against reform. A 
horde of parasites, the go-between, the bards, prie.sts, artisans, 
prostitutes, almost every caste gets perquisites at betrothals, 
weddings, funerals, and the social riles therewith connected. The 
dullness of village life and the inconceivable cymui of the secluded 
zenana, among the classes which regard the emancipation of 
women with horror, are only brightened by the excitements which 
attend domestic events. When a bridegroom has to he paid for, he 
probably costs less if his bride is a child. When a bride has to l)e 
l)Oi.ight her i)ri( e is high and going higher. The father of sons must 
bu\’ quickly if he would secure daughters-in-law. The pen.sant 
>’outh who finds himself unwed at 20 may have to resort to the 
thoroughly disreputable matrimonial agents who abduct girls from 
localities where females are in excess, harbour discontented young 
wives or buy uj> low caste damsels, disposing of them at excellent 
j)rices to purchasers who arc cari'ful not to enquire too closely into 
antecedents. A single scandal in a family of good standing will 
undo years of reform propaganda; and nothing but a revolution 
in female education will alter things. 

Clo.sely interwoven with the problem of premature marriage is 
(hat of w'idow remarriage. Take sali (he dislike to it as a so¬ 
cial stigma is based on idealism. But the ideal is the enemy 
of the real. 

In southern India, a group of the Marans, temple servants, 
stand higher than other sections of that caste because they forbid 
a widow' to remarry, but jiermit her to take a Brahman or higher 
caste paramour. They are in con.scqucn(;c known as Orunul, “one- 
string.” So great is the dislike among the Jats of upper India to 
her remarriage even with the husband’s younger brother, that 
they generally avoid espousing the widow, so that she remains ten- 
ant-for-lifc of the dead husband's land, and is kept in concubi¬ 
nage. If, however, she takes advantage of her position to elope with 
another, she is claimed by her husb.and's nearest kinsman on the 
plea that she was informally wed to him. Generally the sacrament 
of marriage being only once possible for a woman, her remarriage 
is a purely social rite unsanctified by priestly recognition. Never¬ 
theless the general dislike of widow remarriage and the stigmas at¬ 
tached to it make the acquisition of a child-bride a social necessity, 
cost what it may. Several of the terms for “widow” connote ill- 
repute or ill-luck. But when the prejudice has once been overborne 
the widow remarried may rank higher than the ritual wife. Thus, 
in the eyes of the Gavara, a respectable cultivating caste in Mad¬ 


ras, a woman who nas had seven husbands is much rcsixHtcd- in 
the Himalayas, a widow's son provided ho bo born in her hus¬ 
band’s house, is regarded as the husband's son oven if obvnously 
he is not; and a Jat will conceive it a duty to put away lus wife in 
order to fulfil the higher obligation to marry a brother's widow. 

Divorce. —As a general rule, among the higher Hindu castes 
no divorce is recognized, but where it is recognized it is not de¬ 
pendent on judicial decree but on the husband s will, and no coun¬ 
tervailing privilege is accorded to the wife. \'et. in fact, all castes 
would recognize the exiiulsion from caste and consequent annul¬ 
ment of a marriage in case of a wife's misconduct or misfortune 
such as violation. Where divorce is permissihh' it becomes capri¬ 
cious and often degenerates into sale, but as a rule caste opinion is 
strong emough to prevent grave abuses and marriage is remarkably 
permanent. Even among the humbler cast i s a man who had put 
away a wife without grave cause would find it difficult to find a 
new one. Di.ssolution of a marriage by mutual consent is usual 
only among inferior castes or backward tribes and is then effected 
Ity a simi)Ic rite such as the breaking of a stick, the cutting of a 
melon in two or the like. Even the caste couiuil’s intervention is 
superfluous. 

Polygamy.—.As an institution polygamy Is the exception. 
It is almost the privih'ge of wealth, irrespeitive of caste and 
often discountenanced by important sects. Its lirituipal justifua- 
tion is sonles.sness in the wife. Very generally the wife first wedded 
holds a favoured position and the co-wife may sutler various dis¬ 
abilities but much depends on her relative social status, on iinthT- 
standings arrived at when the first bride is aiqiiired anti so on. 
.A bride or her parents may sti[iulate that she shall not be given a 
rival, but in its zeal to void agreements in restraint of matrimony, 
the Indian Legislature has also invalidated lovenanls in restraint 
of polygyny, so such stipulations have Ix^en judicially di'ihired of 
no avail. Tolygyny is sometimes advocated by childless wives 
anxious to sec the birth of an heir tind ready, if not eager, to adojit 
him. A curious rule of inheritance may arise in families where all 
the w'ives have sons, the inheritance being by top-knots, I'ach wife’s 
sons getting an equal shtire collectively, irresi)ec(i\'e of their 
number. 

Adoption. —The intense desire for a .son to inherit and to sol¬ 
emnize his father’s funeral riles necessary to tlie wi llare of hi.s 
soul, has led to adoption in \arious forms in the regions utider 
Brahmanical influences; and to \'arioij.s species of siihsiiluted sons. 
Manu's laws, which jirobably drew largely on primitive irleas of 
paternity, allow that in default of a real son, the wife's son born 
.secretly, her .son previously born or begotten, th(‘ son of a remar¬ 
ried wife, and a foundling or a son purchasi'd, .should inherit in 
his jilacc. Vet, the [irinciplc of legitimation, per siihsi'(]W'ns inatri- 
nioniiitn, is not expre.ssly enunc iated and its rare ok urreiu e is con¬ 
fined to tribes little influenced by Brahmanism. Matiu aciei'li'd 
the niyoga rule w'hereby a sunless man could appoint his wife or 
widow to bear him an heir, just as he could designate a daughter to 
that end. The man chosen, however, must be a near agnate kins¬ 
man of the husband and one sou only could be begotten by him. 
The Arya Samaj (q.v.) has inculcated a great extciKion of this 
practice, removing all Manu's restrictions. In one ]KS'.age Manu 
condemns not niyogahuV the levirate (i/.i' ) whereby the husband's 
kinsmen could impose the duty of raising an heir to him without 
api«)inlment, and seems to say that if a son is born under the 
levirate the deceased hu.sband’s property must be alwolutely sur¬ 
rendered to him. To the son by ?iiyoga, Manu assign'^ the term 
Kshetraja, “field”-son, in allu.sion to the question disuK‘^ed by him 
and still much debated, whether a cro[) grown from sred sowm on 
an alien field belongs to the sow'er or the owner of the land. He 
decides that the latter owns it, in the ahsenie of a lontract to the 
contrary, although the seed is more important than the soil, but 
clearly other jurists differed from him. Soc iologirally the results 
of Manu’s rules have been evil. Their principles ha\a* come clown 
into modern custom in countless forms, their i omplexitkas have 
been fostered by advocacy resulting in costly and protracted liti- 
! gation, culminating in universal debt. The demand lor credit be¬ 
ing insatiable has had to be met by the capitalist castes, and in 
the absence of opportunity for financing industry, Indian capital 
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has followed the line of least resistance, lending at customar>' rates 
which it is folly to regard as usurious. An inveterate tendency to 
procrastinate and evade repayment of a loan has rendered security 
nugatory. I'he (listim lion helween an assured dehl and one totally 
unsecured is unknown to the borrower, carefully ignored by the 
lender and disregarded in legi.-^lation, so that a man of substance 
pays almost as clearly for accommodation as a man oi straw. Land 
hunger is not continecl to the cultivating classes. It is keenly felt 
among all. Jn more than one proc ince the Legislature has been 
cornjjellecl to protect the peasantry < viassr from economic serf¬ 
dom and exprojjriat ion of its ag(‘-l(aig tenures, just as it has had to 
chcak the abu.ses of landlordism and (reate fixity of tenant-right. 
The usurer has rv:ili/A‘(l the utmost in kind, and lor the still huge 
balaiK e has been abl(“ to extort jicrsonal service extending even to 
y//.v primac nodis and creating an unrest which has found a vent 
in such jac(|ueries as occurred in the I’unjab in i(>i.|-i5. The 
usage of fuyo^ia has been attributed to customs of group marriage 
fc/.x .) or to polyandry {(/.v 1, which in India is not common save 
among primitive grou[)S or in tracts where wonum and land arc- 
scarce, as in the Himalayas, it is a precaution against fragmenta¬ 
tion of hulclings and is almo;t invariably fraternal. Elsewhere 
when custom bids a widow espouse her husband's brother or his 
agjiatic cousin, susi)ici<in of polyancirdus pr.n tices ma\' be ju.stified, 
a theory supiiorted by the popular view ih.M adultery within the 
ca.^te is much iiiure venial than inluleliiy outside it. Among the 
.\air.s of Madr.r-, piEandry in llic stri-t .sensr does not prevail. 
The rule is that a woman can ha\’e hut one lawlul spoii.se. T'o 
a man more is allowed, Among the Maclu in Madras lie- may be 
polygamous in one village and polvandrous in another. 

Matriarchatc. —The matriarc hate- can hardly be (raced in 
India, but in (he south jKilyandrou'' practices make it inevitable 
that descent should sometimes be- tiacc-d by the female line and a 
man's heir is (hen his utc-rine si.'.ter's son, W'onien, however, rarc-ly 
manage proi»erty even whe-n it vests in ihc'rn :uul the duly is en¬ 
trusted to the eldest male of the lariiily. The bants of S. Kanara 
lllrni,^h a ( oiispic uou,-' iiislame to the contr.irv, doubtless l.tecause 
the mi ll weie a leudal boefv like the Xaiis imessantly engaged in 
w.ir, and .^!ill great siuirlsiiien, though excluded from the army. 
Hisd.dn lor culiic alion m;iy indeed degenetate into sheer idleness, 
all lit Kiwork being lei I to the women while- the men knit as a pas¬ 
time, ^■(’t (he purchase of wives as workers is rare. 

Ritual and Caste. —,'\ fruit lul sour« e of caste' formation and 
ramification, especially in the south, is the- complexity of ritual. 
I'kich grade of jiriest tends to form a separate subcasle, and every 
mini,Str;ilit in a fane belongs (o a caste-group. T'he bent ol the 
liarbc-r for niu.sic in .\lalabai' ha.s led to his employment as a tem¬ 
ple baiulsinan wlii.li function h.is raised him to semi-saeerclotal 
status with .Ambalavasi, “temple re.sidc'nt." rank T'he latter may 
travc descent in the male or lemale line', arc- divided into a nurn- 
bc-r of functional casle.s c-.rch actively fi .siparous, and emploced in 
many rites outside the tc-mples, Ic-acliiig to further didnlc-graiion. 
d'he (ineslioii whi'tlier (hey arc- brahmans dc-graded by luiution or 
Sudras elecatc-cl b\' it is insoluble, 

Criminal Tribes. —Like any other calling in India, crime tends 
to become hereditarx' and as sanc tified by custom, almost re;-pect- 
able. This tendency has been strengtliem-cl in two ways, the jiro- 
teclion of the criminal by tc'rrilorial magnalt-s and the patronage 
of a goddess. T'lu' notorious Thugs furnish the classic instance in 
bhawani, the goddess who reieixed homage from the fraternity. 
Similarly in Madras the Donga-Dasuri take- omens for thieving 
c.xcursions from their goclclesse.s and also from Hanuman. 

Tcmplcwomcn. —.\ fc-ature of South Indian religion is the 
dedication of women of many castes to a temple where they lixe 
immoral lives. Thus, when a beclar family has no sons or a girl 
child falls ill, a xow is made tliat she cm the next girl baby shall 
become a Hasavvi and she is brandt-d if voxx’ed to a male deity and 
styled “male Hasawis”: it vowed to a goddess girls are know'n as 
female Basawis. The son of a Hasaxvi is, hoxvc'ver. affiliated to her 
father’s family; hut a daughter also becomes a Basawi In some 
places a Basaxvi lives in her parents' house and is hand-fastecl to a 
man, the sole object in this case being to prevent extinction of ihe 
family. The Devadasis, a god's handrmocjen.s, are less reputahle 


ancl are divided into right and left hand, the former only 
consorting with men of the former faction while the latter only 
draw the line at the lowest castes. It is hard to say how these 
usages arose. Bo.ssibly not earlier than the 9th century a.d., the 
Ic-mplcs seem to have taken over an older state-controlled institu¬ 
tion. Basawi is the name also gix’cn to a cow dedicated to Shiva, 
but Devadasis also serve in Vishnu's temples. The latter are di¬ 
vided into seven classes including the X'ikrita who sells herself, the 
Bhritya xx'ho wishes to enrich her family, and the Bhakta who joins 
a temple out of dev’otion, but the Gopika or Ruclraganika are sim¬ 
ply hired by it. Both Gojuka and Bhakta suggest a connection with 
Krishna. T'races occur in Northern India of girls of low caste be¬ 
ing wedded to a god, and in Southern India both Basawis and 
Devadasis are .so unitc-cl to the idol by xx-edciing rites. T'hey are 
often highly accom[)lisheci. learning to read and xx'ritc as xvell as 
sing and dance. T'heir attainments have in fact given female edu¬ 
cation a distinct tinge of disrepute. Boor law relief exists in India 
in embryo. The jcractiee of handing over deformed infants to re¬ 
ligious mendicants is xvidespread. Thus in Madras infirm children 
are c lainiecl by the Mudavandi or “lame" Andis, a spec ial sect of 
professional beggars of the Sliaiva persuasion xx'ho arc subsidised 
by (he- Vellalas. a land-holding class, for this service. The children 
are well-trealed and adopted into the Andi familic'S, Generally a 
defnrmed child is suppo.sed to be handed over to a god in fuHil- 
ment of a vow for male issue, but cjuile possibly the vow is an 
apc)logc‘tic fiction. Microcephalous infants are thus “voxved" to a 
so-called Muslim saint in the buiijab and are styled “Shah Daula's 
rats." T'hey are exhibited by jieripatetic: beggars, but not mal¬ 
treated. Ow'ing to the intensity of family and caste- solidarity the 
aged and unfortunate are aimost unixc-rsally given maintenance- or 
found work. In famines, of course, much liardshiii is c-ndured, es¬ 
pecially by .secluded women of high castes who cannot “break their 
purdah,” ic., emc-rge- from privai v (0 find xvork. Some- castes, 
like the Nultukoltai Chaltis. arc- as noted lor charity as for acquis- 
itix'eness, and alms-giving is an atonement for every sin including 
covetou.siicss. That it is indiscriminate and ill-directed is undeni¬ 
able, religious mendicancy having made begging reputable. 

An odour of sanctity attaches to all forms of feeble-mindediu-ss, 
and cruelty to the insane is rare though demoniacal possession may 
be deemed curable by Hogging. 

Slavery. —It is only of quite recent years that slavery in India 
has ceased, and marked traces of it can still be found from the 
Afghan borderland to the extreme south. It oflc-n originated in 
debt, a freeman selling himself for an advance; of money or to pay 
oft a di-l)l. but praedial serfs like- the? I'hc-ruman ol Malabar and 
the Hol(-xa of Mysore are races enslavc-d by concjucst. Among the; 
latter, local capitali.sm devised a system of hand-fasting female 
M-rf^ to .M-rls lest marriage in a belter caste should lead to emanci¬ 
pation \’et the- serf ollen enioxc-d strange privileges. Thus in 
South 'rravaneore for some time after harvest a Pulaiyar who suc¬ 
ceeds in casting a stone at a high-caste xvoman afic-r sunset, unless 
escorted by a male over three x ears old. caused her exi ommiinica- 
(ion and could compel her to accomiiany him. In 1/195 roval 
edict abrogated this usage under jiain of death. Less extreme 
prix ileges of S.iturrialia arc- conmiou. 

Feudalism.—T’he chronie warfare of India has played its part 
in the formation of castes. To defend their frontiers the kings 
of the great realm of Vijayauagar c-m[)love(l Miitrachas. noxx- a 
caste, with the title- of i’alaixukkaram. iieiw Paligar, holder of a 
piihiiyan or feudal e-staie (no comu-clioii xvitli rTicHlern Greek piil- 
lch(i). ,\ Telugu caste tolhixving various callings from agriculture 
eiown to iialanciuin-beavcr.s. (he Mutrachas are largely xxatchmen, 
but .seime having been petty chiefs claim Kshatriya status. The-y 
hax’c a .special lute'lary geacidcss hut little or no marriage, forming 
unions often pi-rmanant with women of their own caste. .Another 
caste of Paligars is the Maravar and they stoutly defended Tinne- 
vclly against the British up to the beginning of the igth century. 
They claim descent from the boatman who ferried Rama over to 
Geylon. and (he Raja of Ramnad. their head, has the title of 
Satupati, or “lord of the bridge," hut inscriptions indicate that 
ihe title originated about a.d. iqoo though coins may antedate 
it by a couple of centuries. The Maravars are now mainly culti- 
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vating sub-tenants, but contain a large criminal element which 
till recently virtually ousted the police at Tinnevclly as detectives, 
acquiring considerable popularity. 

Another feudal caste is the Bcdar Kanarcsc-speaking and the 
Telugu-speaking Boyas who once formed a homogeneous caste, 
but many of their septs bear names which indicate that once it was 
a fusion of many elements. Both Bedar and Boya are now cross- 
divided into Uru or villagers and Myasa or grass-land men each 
subdivided into buffalo-men, men of the herd, of the flower and 
tish-men, with each its own god. Caste government is to a great 
e.xtent carried on by priests, a Vaishnava Brahman or officiants 
at shrines of Hanuman and other gods. But they have also such 
groups as Nayaka and Pallagar and as infantry were recruited 
not only by the PaJigars but by Haidar Ali himself w'ho had raised 
himself from the rank of nayaka in the Mysore service largely by 
their aid. At one time they seem to have been forced or converted 
into jjartiul acceptance of Islam, since some of them eat beef, 
l)Ut not [lork, and circumcise boys. Vet they are still Hindus, 
worshipping both Shiva and Vishnu, with many other gods, and ob- 
serc’ing Hindu rites. 7 'hc Paligars proved so lawdess that they had 
to be dispossessed. 

In the Central Provinces the castes formed by military service 
seem to be mainly derived from non-Aryan tril)es. With the 
Mahralhas the Khandaits received grants of land as a reward for, 
or ;i (ondilion of, such service, and rank somewhat above the 
cultivating castes. The Rautias of Chota Nagpur formed mainly 
from Kol tribes are in much the same position, while the Paiks, 
■footmen,” and Taonlas, not having received such grants, rank 
below those castes. The Bangi Dhang.ars, “spear-shei.)herds,” or 
Hatkars, enlisted in Mariitha armies and still rank slightly higher 
than other shepherds (Dhangars). 

THE MODERN LOW CASTES 

In the' Punjab Himalayas the Hinduism is of a primitive type 
and presumably caste is so likewise. Here we find the Dagi, also 
I ommonly callt?d Koli, and in the higher mountainous regions 
Bet us, while those who have taken to any specific trade are styled 
harhai, cariicntcr, dhogri, iron-smelters, pumba, woolcomber, and 
harara, basket maker, etc., and these names stick to families 
long after they have abandoned these crafts. These families do 
not form castes. I’robably Chamars and Lohars are merely 
Hagis who once took to such trades as the tanner's and smith’s, 
(hough in some parts a Dagi will not eat with the former or 
marry with the latter, even though he will cat the flesh of 
bears and monkcy.s and all, except the Lohar, that of cattle which 
have died a natural death. The term Dagi seems to be derived 
from dag, a blemish, and a Dagi is always below the Kanet 
and the Ghirth, the yeoman or cultivating castes of these hills. 
But inter se his status has varied and is varying. It depends 
for exam{)le on religious influences as round about the temple of 
Nirmand the Kolis w'ill only marry with a family of Koli tanners 
who still style themselves Dagis also but refrain from touching 
dead cattle. 

Kolis.-—But the Kolis arc still more numerous than the Dagis. 
The term Koli indeed is used in three distinct .senses. The old 
Rajas of Kulu w'ere known as Koli Rajas, and it appears to be in 
fact a territorial name; secondly it denotes the Dagi just de- 
.scribetl, and, in Chamba, the Sippi. Thirdly it is u.sed of Chamars 
in the south-east plains of the Punjab W'ho have taken to weaving. 
Of the term Koli several explanations arc given. It is suppo.sed 
to be derived from kulin, “degraded from a family,” i.c., of Sudra 
status and so on; just as the Dagi is said to be a degraded off¬ 
shoot of the Kolis. In one part of the hills sumptuary rules restrain 
the Kolis :xnd Dagis from wearing gold and using certain instru¬ 
ments of music; in the lower hills both castes may use them, 
though Chamars may not. and a Dagi who makes shoes becomes a 
Chamar, Further the Kolis arc divided into two classes, the true 
isacha) Kolis from whose hands water may be taken by higher 
castes; and the rest. Another talc divides the Kancts from the 
Dagoli and Thakur, the latter descended from a Kanet who killed 
a bullock in a passion, and were degraded a degree further 
because they eat and drink with Muslims. Further local sub¬ 


divisions exist, di.stinguished one from another by locd customs. 
At some time or other the Kolis probably obtained caste promo¬ 
tion which took the form of sumptuary privileges granted by the 
local Rajas or chieftains for services rendered. 

Batwhls.—^Westwartl, in and near Ch.nnh.i St.ttc. the position 
of the Dagis is held by the Balwals who in the Kangra hills form 
a true caste. The term is said to mean “ta.v collect or.” and every¬ 
one .so employed is thus styled, hut a true H itwal is probably a 
Barw'ala, a maker of winnowing fans and mats, who was enlisted 
as a soldier and in the knver hills the latter term is applied to a 
man of any low caste employed as a watchman or nu*s.senger, an¬ 
other name for him being satwdg, “bearer of burdctis." or kirauk 
“convener of men for forced labour.” Hut as soon as we reach the 
plains we find the occujxational Barwalas forming a caste though 
each section of them has its own temple, merely a mound of earth 
at which sacrifice is oftered in the eldest son's honour. Although 
both the castes are Hindus they do not emploc’ Brahmans but 
Meghs at ■W'cddings. The Batwal tradition is that they are de¬ 
scended from a Raja’s daughter who went astray and was married 
by a Ghuhra. the lowest caste, and that the n.ime is reall\’ Bel will, 
“son of a daughter,” but in Chamba they claim descent from a 
deified ascetic. 

Meghs.—The Meghs are numerous in Sifdkot and ramify all 
along the borders of Jamrnu (Kashmir) into the submontane, 
Among them caste feeling is strong and atlemi>ts have been made 
to raise the standing of the fraUTiiity l)y avoiding the use of dead 
animabs and so on. Employing Brahmans of a low degree the 
Meghs also have prayer-sayers of their own and being by ocdipa- 
lion largely weavers affect the cult of Kabir; indeed furtlnT to the 
westward vicgli seems to be a synonym for Juliiha, “\ve,i\er”; but 
they have also a priest of thidr own and his dei ision is linal in 
social as well ;is on religious points and he has local agents. There 
are also two .superior sections which hold aloof from the mass of 
the caste. It is impossible to say whether the Barwalas and Meghs 
are by origin occupational. Probably they are so, but their posi¬ 
tion all along this borderland from the inner high ranges down into 
the plains at thidr feet, suggests that they arc^ debris of sup¬ 
pressed races or fragments of ancient states which have jire.^'erved 
.something of their primitive pride. 

Central Provinces. —In the Central Provinces we have a more 
developt'd system of caste among the lower strata. Occupation is 
the real basis of the divisions and social prc'c('(Icnuc ot the castes 
down to the lowest. Thus the Iklia Ghasias are not meredy grass- 
cullers, but cure raw hicic-s and do scavengers’ work and art' looked 
down on by other Ghasias. The Pardhi.s or “sportsmen” are di¬ 
vided into Shikaris who use firearms; Fhansas, who use snare*;; 
Chitewalas, who tame leopards; and Gayakas who employ bullocks 
to stalk game. The sub-caste of Dhimars, “iishermeri.” are 
Singaria who grow waternuts, d'ankiwala W'ho sharpen grindstones, 
Jhingar or i)rawn catchers, B;msia or Sarnia, “anglers,” and others. 
Nowhere is diflerence of occupation more active, ycM other lac tors 
also opc'iatc. The Gohardhua Chamars wash out the undigesled 
grain from the droppings of cattle to eat, and the Chungia group 
of the Satnami Chamars to whom smoking is jxrohildted, use the 
chongi or leaf pipe; the Nagle, or naked, Khonds wear only a 
negligible amount of clothes and the Makaria Kaniars eat mon¬ 
keys; and alt arc despised. The taint of illicit birth is a[;-o a fre¬ 
quent cause of a new, more or less temporary, group within the 
caste. But as a rule a new subcaste subsists and among the Kum- 
hars the hand-using potters arc still separate from those who use 
the wheel, though hand-made jxottery is now unknown. Lastly we 
find groups ado|)ted into other, even Icjwer, castes, such as the 
Kor-Chainars, Koris, “weavers,” received into the Chamars. “tan¬ 
ners”; Khatri Chhipas, Khatris admitted into the dyers and print¬ 
ers; and similar groups in the Dangris and tailors, [crobably owing 
a similar origin. We do not, however, find caste .so much in proc¬ 
ess of formation as already formed; though the Satnami Chamars 
of one district are now endogamous, the Kabir-panthis only tend 
to be so. 

The Naiyadis, or hunters, of Malabar are the dog-catcrs and 
the lowest of the Hindu tastes. Miserable specimens of humanity, 
they used to be excellent shots, but the Arms .Act deprived them of 
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their weapons and they now work at rope-making, slings, mats 
and so on, with occasional cultivation. Yet they have succession 
in the male line and adultery is abhorrent to them. Some have 
been convert(;d to Chri.stianity and others to Islam, the latter 
maintain themselves by begging from Mohammedans. Their chief 
priest, Muppon, is hereditary. He enquires into all matters affect¬ 
ing the community and can excommunicate a guilty person. 

In the Central J’roviiKcs the subdivi.sion of labour is well cx- 
cmidified. Objection is taken to the growing of herni) and so Kur- 
mis who descend to it form the Santora ffrorn sa?t, “hemp”) sub¬ 
caste, and so on. The Indian madder-dye (dl) is likewise offen¬ 
sive on account of its bloocMike product, so we have Alia sub- 
ca.stes of the Kachhis, who grow vegetables, and of the Banias. 
Similarly Barai.s grow the betel-vine, and various grcjups of the 
Mdli$, “gardeners,” specialize in flowers, cumin and turmeric. The 
arts of weaving also divide castes. Thread is spun by a sj^cial 
caste, the Katia.s. Cotton i.s cleaned by the Mohammedan Bahnas, 
unci coarse cloth is woven by groups of the low castes, such as the 
Mahars, Ouiidas and Koris; while the finer kinds arc again the 
work of separate castes, the Tatwas embroidering in silk and 
braid; Tanlis; Koshtis, the latter having a separate sub-caste of 
Sale-wars, silk-weavers.” Metal workers and even bangle-makers 
are divided on identical lines. 

Him.rociKAr'rrv. Sir H. H. Risli^y, I'hc People of India (iqi.O- 
Ethnoc^raptiic Survey ol India:—R. K. Knthoven, Tribes and Castes 
of Bombay (Homtiay J020) ; H. A, Hose, Tribes and Castes of the 
Punjab (Lahore) ; R. V. Rus.sell, 7'ribes and Castes of the Central 
Provinces (London, 1916), and E. Thurston, Castes and Tribes of 
Southern India (1909, Madni.«). The volumes for the United Provinces 
of Agra and Oudh, Kajputana, etc., have not yet been published. 
Sir I). C. J. Ibbet.son, Punjab Castes (reprint, Lahore, 1916). The 
Census Rei)orts, Imperial and Provincial, lor lyoi, iQii, loai, al.so 
contain iiunh valuable information. (IT. A. R.) 

CASTELAR Y RIPOLL, EMILIO (1.H32-1S99), Spanish 

htalesrnan, w'a.s born at ('adiz, on Sept. H, 1S32. He received the 
doctorate in philosoiihy and letters ;i( Madrid in iK5)i, and from 
the time of the Spanish revolutionary movement of 1.S54 became 
active in politics, radical journalism, literary and historical pursuits. 
After his defeat in the lirst rising of June iS6(), he lied to France 
to escape death, returning after the succes.sful rc'volulion of i<S6H 
and entering the corlrs as deputy for Saragossa. At the same 
timet het resumed (he professorship of history at Madrid. His 
demand for a fedc-rul republic in the constituent cartes of i86() 
was realized on the abdication of Amadeus, but it lasted only 
from I'cb. 11, to Jan. i^ 74- Disorder was .so rife that 

the presidemt of tlie executive, I-igueras. deserted his post. The 
dociriiiaires, Pi y Margall and Salmeron, in successive attcmipts 
to govern, rec eived no support from inlluential Sfianiards. Finally 
Qt the hc'ginning of SejitemluT the federal cartes made Castelar 
chief of the c'xeculive and virtual ruler of Spain. He at once re¬ 
organized tlie army and sent forces to cope with the 60,000 
Carlists in aims, and (he cantonal insurrectionists around Alcoy 
and Cartagena (lho.se of Cordoba, Seville, Cadiz, and Malaga 
had been already (iiielled under Salmeron). 

('astelar next turned hi.s atlention to (he Church. He {mt a s(of> 
to jH-rsec ul ions of the Church and religicuis orders and enforced 
respect of Church property. lie atteiniitc-d to restore order in the 
administration of tinance, with a view to covering the expense 
of the three civil wars, C'arlist, cantonal, and Cuban. The Cuban 
insurgents ga\'e him much trouble, the famous Virf^htiits incident 
nearly leading to a rupture with the I niied States. Castelar sent 
out reinforcements to Cuba and a new’ governor-general, Jovellar, 
whom he ins(ructed to crush the mutinous spirit of the Cuban 
militia. At (he end of 1874 Castelar had reason to be satisfied with 
the military oficrations in the peninsula, with the assistance he was 
gettingirorn the middle clas.ses and even from the non-republican 
elements. On the other hand, the extreme republicans openly 
dissented from hi.s conservative and conciliatory policy. Hence 
when the federal cartes resumed its sittings (Jan. 2, 1S74). it 
passed a vote of censure on Castelar. He resigned, and on the 
following day Pavia, the captain-general of Madrid, forcibly 
ejected the deputies, dosed and dissolved the cartes, and called 
upon Marshal Sc-rrano t-o form a provisional government. 


A pronunciamiento put an end to Serrano’s government in 
Dec., 1874, when Generals Campos at Sagunto, Jovellar at Valen¬ 
cia, Primo de Rivera at Madrid, and Laserna at Logrono, pro¬ 
claimed Alphonso XII. Idng of Spain. Castelar then went into 
voluntary exile for 15 months, at the end of which he was elected 
deputy for Barcelona. He sat in all subsequent parliaments. 
During that period he became more estranged from the majority 
of the republicans, because he elected to seek the realization of 
the programme of the Spanish revolution of 186S by evolution, 
and legal, pacific means. Hence the contrast between his attitude 
from 1876 to 1886, during the reign of Alphonso XII., when he 
stood in the front rank of the Opposition to defend the reforms 
of that revolution against Canovas, and his attitude from 1886 
to 1891 when he acted as a sort of independent auxiliary of Sagasla 
and of the Liberal party. Besides the unfinished history of Europe 
in the 19th century he left:— La civilisacion cn las cinco primeros 
sii^los del cristianismo (1875); Vida de Byron (1873); Cartas 
sabre polltica europea (1875) ; ^i^d other works. Castelar died near 
Murcia, on May 25, 1899. 

See D. Hannay, Life of Castelar (1896) ; Butler Clarke, Modern 
Spain (1906) ; Correspondrncia de Emilio Castelar iS0S-g8 (lyoS) ; 
E. Varagnac, Emilio Castelar, un grand Espagnol (1920). 

CASTELFRANCO DELL’ EMILIA, a town of Emilia, 
Italy, in the jirovincc of Modena, 16 mi. northwest by rail from 
the town of Bologna. Pop. (1936) 4,980 (town), 19.360 (com¬ 
mune). The churches contain some pictures by later Bolognese 
artists. Just outside the town is a massive fort erected by Urban 
VHl in 1628, on the fronlicr of the province of Bologna, now 
used as a prison. Castelfranco either occuiiies or lies near the 
site of the ancient Forum Gallorum, a place on (he Via Acmilia 
l)glw(‘en Mutina and Bononia, w here in 43 H.c. Oct avian and 
Hirfius debated Mark Antonv. 

CASTELFRANCO VENETO, a (ow'n and episcopal see of 
Venetia, Italy, in the province of Treviso, 16 mi. W. by Vail from 
(he town of Trevi.so. Pop, (1036) 4.670 (town ), 17.349 (com¬ 
mune). The older part of (he towm i.s square, .surrounded liy medi¬ 
aeval walls and towers constructed by the peo[)le of Trevi.so in 
1199 (sec Cittadella). The painter Giorgio Barbarelli (11 Gior¬ 
gione, T477-1512) was born there. The cathedral contains his 
Madonna with SS. Francis and Liberalis (1504), one of his finest 
w'orks, in the background of W’hich it is possilile to see the (own 
walls. 

CASTELL, EDMUND (1606-16S5), English orientalist, 
born at Tadlow, Cambridgeshire, entered Emmanuel college-, Cam¬ 
bridge, but removed to St. John's, where he compiled his Lexicon 
Ileptaglottan Hebraicum, Chnhlaicutu, Syriacum, Saniaritamim, 
Aethiopkum, Arabirum, et Bersicum (1669), on w’hich he spent 
j 8 ye-ars, working (it we may accept his own state-ment) from 16 
to 18 hours a day, and employing 14 assistants. He was in prison 
in 1667 becau.se he was unable to discharge his brother’s debts, 
for which he had made himself liable. His owm fortune had been 
.spent on the l.cxicon. A volume of poems dedicated to the king 
brought him preferment. lie was made prebendary of Canterbury 
and (irofes.sor of Arabic at Cambridge. His mss. he bequeathed to 
(he University of Cambridge. He fiied in 1685 at lligham Gobion, 
Bedfordshire, where he was rector. 

The- Syriac section of the Lexicon W'us issued separately at Got¬ 
tingen in 17S8 by J. D. Michacics. Trier pubiished the Hebrew section 
in 1790-92. 

CASTELLAMMARE DI STABIA, a seaport and episcopal 
sec of C'ampaiiia, Italy, in the province of Naples, 17m. S.E. by 
rail from the town of Naples. Pop. (1936) town, 36.469; com¬ 
mune. 46,469. It lies in the south-east angle of the hay of Naples, 
at the beginning of the peninsula of Sorrento, and owing to the 
sea and mineral water baths (12 different springs) and its attrac¬ 
tive situation, with a splendid view of Vesuvius and fine woods on 
the hills laehind, it is a favourite resort of Neapolitans in summer. 
The ruined castle from which it takes its name, on the hill to the 
south of the town, was built by the emperor Frederick II. There is 
a large royal dockyard (3.000 workmen), and a small-arms fac¬ 
tory; there are also ironworks, cotton, flour and macaroni mills. 
An electric tramway leads along the coast to Sorrento. 
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CASTELLESI, ADRIANO (i46o?-is2i), Italian cardinal 
and writer, known also as Corneto from his birthplace, was 
sent by Innocent Vlll. to reconcile James III. of Scotland 
with his subjects. While in England he was appointed (1503), by 
Henry VII., to the see of Hereford, and in 1504 to the diocese 
of Bath and Wells, but he never resided in cither. Returning to 
Rome, he became secretary to Alexander VI. and w’as made 
cardinal (May 31, 1503). Soon after the election of Leo X. he 
was implicated in the conspiracy of Cardinal Pctrucci against the 
pope. He confe.ssed his guilt, fled from Rome and was deposed 
from the cardinalatc. As early as 1504 he had presented his palace 
(now the Palazzo Giraud-Torlonia) to Henry VIT. as a residence 
for the English ambas.sador to the Holy See; and on his flight 
Henry Vlll., who had quarrelled with him, gave it to Cardinal 
Campeggio. Of Adrian's subsequent history nothing is known. 
As a writer, he was one of the first to restore Latin to its pristine 
purity; and among his works are De Vera Philosophia ex qimtuor 
doctoribus ecdcsiae (Bologna, 1507), De Sermone Latino (Ba.sle, 
1513) and a poem, De Venatioiu' (Venice, i ■534). 

Sre B. Gel)h;ird(, Adrian von Corneto (Breslau, 1886). 

CASTELLI, IGNAZ FRANZ (I 78i“i8t)2), Au.strian dram¬ 
atist, was born at Vienna on M.irch 6, 1781. During the Napole¬ 
onic invasions his war song, Krie^slied jiir die osterreichische 
Armce, was printed by order of (he archduke Charles and dis¬ 
tributed in thousands. For this Castelli was proclaimed by Napo¬ 
leon in (he Monitenr. In 1815 he went to France as secretary to 
Count Cavriani, and, after his return to Vienna, resumed his post 
in the government service. In 1842 he retired to his estate at 
Lilicnfeld, where he devotial him.self to literature. Castelli’s 
dramatic talent was characteristically Austrian; his plays were 
Well constructed and effective and satirized unsparingly the foibles 
of (he Vieime.se. But his wit was local and ephemeral. His ex¬ 
cellent Gcdichfe in nieder iisterreichischcr Mundart (1828) are 
still read, He died at Lilienfeld on l*'eb. 5, 1862. 

Castelli's Crmmmtilv Gedirlitc appeared in 183s in 0 vols.; a selec¬ 
tion of his Werke in 1843 in 15 vols. (2nd ed., iS.jK), followed by 0 
sui)plemenlary volumes in 1838. Sec his aulobjograi)hy, Memoiren 
tnrinrs Lchrn.s (i6bi-b2) ; new cd. Aus dem Lcben tine.') Wiener 
Phadken (1Q12). 

GASTELLO, BERNARDO (1557-1629 ), Genoese juirtrait 
and historical painter, born at .Mbaro near Genoa, was the inti¬ 
mate friend of Tas.so, and designed the figures of the Gerusalemme 
Libcrata, publi.shed in 1592; some of these subjects were engraved 
by Agostino Caracci. 

GASTELLO, GIOVANNI BATTISTA (1500?-!569:), 

Itali.in historical painter, architect and sculptor, was born near 
Bc;rgarno in 1500 or perhaps 1509, and is hence termed II 
Bergamasco. He belongs, however, to the school of Genoa, but 
does not appear to have been related to (he other two painters 
named Castello, also noticed here. He decorated the Nunziata di 
Portoria in Genoa, the saloon of the Lanzi palace at Gorlago, and 
the Pardo palace in Spain. His be.st-known works are the 
“Martyrdom of St. Sebastian” and the picture of “Christ as 
Judge of the World” on one of the vaultings of the Annunziata. 
In 1567 he was invited to Madrid by Philip IF, and there he died, 
holding the office of architect of the royal palaces. The date of 
death (as of birth) is differently staled as 1569 or 1579. 

GASTELLO, VALERIO (1625-1659), Italian painter, was 
the youngest son of Bernardo Castello (q.v.). He surpassed his 
father, and particularly excelled in painting battle scenes. He 
painted the “Rape of the Sabines,” now in the Palazzo Brignolc, 
Genoa, and decorated the cupola of the church of the Annunciation 
in the same city. 

GASTELLO BRANGO, GAMILLO, Visconde df Cor¬ 
reia Botelho (1835-1890), Portuguese novelist, was born out of 
wedlock and lost his parents in infancy. He spent his early years 
in a village in Traz-os-Montes. He learnt to love poetry from 
Camoens and Bocage, while Mencles Pinto gave him a lust for 
adventure, but he dreamed more than he read, and grew up un¬ 
disciplined and proud. He took minor orders, but his restless 
nature prevented him from following one course for long and he 
soon returned to the world, and henceforth kept up a feverish 
literary activity to the end. He was created a viscount in 1885 


in recognition of his services to letters, and when his health 
finally broke down he received a government pension. When, old 
and blind, he died by his own hand in iSgo, it was recognized 
that Portugal had lost the most national of her modern writers. 

Apart from his plays and verse, Castello Branco’s works may 
be divided into three sections. The first comprises his romances 
of the imagination of which Os mysterios de Lisbon, in the style 
of Victor Hugo, is a fair e.xample. I'he second includes his novels 
of manners, a style of which he was the creator and remained 
the chief exponent until the api)earance of 0 Crime de Padre 
Afnaro of E<;a de (Jueiroz. In these he is partly ideali^t and partly 
realist, and describes to perfection the domestic and social life 
of Portugal in the early part of the 19th century. The third 
division embraces his waitings in the domain of history, biogra¬ 
phy and literary criticism. Among these may be cited Nodes de 
Latne^o, Coiisas leves e pesades, Covar em ruinas, Memorias do 
Jiispo do Grdo Para and Bohemia do Espiriio. 

Knowing the life of the people by exi')ericnce and not from 
books, he was able to fix in his page a succession of strongly 
marked and national types, such as the brazileiro, the old fidal^o 
of the north, and the Minho priest. Among the most notable of 
his rom.'inces are O Romance de nn IJotnem Rico, his favourite, 
Retraio de Ricardina, Amor de Perdie^Cw, and th(' magnilici-nt 
series entitled Novellas do Minho. Many of his novels are auto¬ 
biographical, like Onde esid a feliridade, Memorias do Carcere 
and Vingan<;;a. No other Portugue.se author has shown so pro¬ 
found a knowledge of (he popular language as Castello Branco 
Though nature had endowen'd him with (he poetic temperament, 
his verses are mediocre, but his best plays are cast in bold lines 
and contain really dramatic situations, while his connalies are a 
triumph of the grotesriue, with a mordant vein running through 
them that recalls Gil Vicente. 

Bini.TooKAi’iiY.—The Dirrionario Bibliofiraphico Portneurz, vol. ix. 
p. 7 ft. srq., contains a lengthy but incomplete li.st of ("astello Branco’s 
publications. See A. Pimentel, Romance do Ronuincisla (iSoo), a hadly 
|>ut together but informing biograpfu ; also a study on the novelist 
!)>• ]. Pereira (!*• S.ampaio in A Gera<,uo Nova (Oporto, 1SS6) , Theo- 
piiilo Braga, As Modrrnas Ideins iia httrratura Portuv.ueza (Oporto, 
1802): J*adrt* .Senna Freita.s, Perfd de Camillo Castello Pratno (.S. 
Paulo. 1887) ; Paulo Osorio, Camillo, u sua vida, v sen penio, a sua 
obra (Oporto, looK). 

CASTELLO BRANCO, n Port uguese episcopal city, 1,5()0 f t . 
above the sea, on the Abrantes-Guarda railway. Pop. (1(140) 
9,293. The city has many Roman remains and is dominated by 
t ruined ca.stle, and partly enclosed by ancient walls; it.s thief 
liuildings are (he cathedral and epi.scopal palace. Cloth is manu¬ 
factured, and there is a flourishing lotal trade in cork, wine and 
olive oil. The administrative district tif Castello Branco coincides 
A'ith (he south-ea.stcrn part of Beira; pop. (1930), 265,573; (est. 
T935) 278,778; (1940) 299,670; area, 2,588 .sq.mi. 
CASTELLON DE LA PLANA, a province of eastern 

.Sp.iin, formed in 1833 of districts formerly included in Mdencia; 
mtinded on the north by Teruel and Tarragona, east by the Medi¬ 
terranean sea, south by Valencia, and west by Teruel. Pop (1940) 
312,475; area, 2,579 sq.mi. The prov'ince is mainly oc( uiiied by 
mountains which increase in height westward and culminate in the 
peak called IVnagolosa (5,945 ft.). Lowl.mds occur only along a 
narrow' coastal belt and up some of the river valleys. The* interior 
is dissected by the valleys of many streams flowing to the Mecli- 
lerrancan. The chief rivers are the Cenia, the Vinaroz and the 
Mijares with its tributary the Monlleo, separated from (he Palan- 
cia by the Sierras de Espina and de Espadan. The coast-line is 
unbroken by any marked inlet and there is no first -class harbour. 
The climate is cold and variable in the hilly district', temperate 
in winter and very warm in summer in the lowl.and.s. Here irri¬ 
gation supplements the scanty rainfall and cereals, including rice, 
(he vine and olive, vegetables and hemp are cultivatcal but fruit 
and, above all, oranges are the chief products. Gork and locust 
beans are obtained from the mountain regions where marble is 
quarried, and fishing is important off the coast. Lead zinc and 
iron and other ores are known to be presc-nt. but only limited 
mining operations are carried on. The chief industries are fish¬ 
curing and the manufacture of woollen, linen and silk goods and 
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of pore ell in. Oranpc.s, wine, oil and beans are exported. The 
Barcclona-V’alencia railway skirt.s the coast, passinj? through Cas- 
tellon, the capital; the Calatayud-Sagunto line cro.s.ses the south¬ 
ern extreinit;, of the j^rcniine. A light railwax' from Onda links 
C'asfellon with its ()ort of El Grao. Chief town.s ( pop. 1940) are Ca.s- 
tellun (i/.v.) (4 ). V'illarreal (t/.r.) (16.777), liurriana (q.v.) 
(is;, 725), I’ehiscola (2,83^, n towm of some historical interest, 
Vail de Uxo (9,612), Vinaroz (8,267), Villafames (1,560), Alma- 
zora (7,804), Henicarlo (9,001), Onda (6,48^0. Segorbe (6.c.}8). 
,\ules (5,925), Alcala de Chisbert ( 4309 ) and Morelia (2,466) 
(.Sec also V^ALKNCIA.) 

CASTELLON DE LA PLANA, a city of eastern Spain, 
(af)ital of the province described above, on the Ilarcelona-Valencia 
railway, 4 mi. from the Mediterrani'an sea. Top. (1940) 42.524 
(niun., 46,876). Castellon lies on a fertile plain irrigated from the 
Mijures estuary, 5 mi. S.E., by a rock-hewn Moorish a(|ueduct. 
'I'he town, iiartly encircled by ruined walls, is mainly modern, but 
contains several ancient convents, an old octagonal bell-tower, 150 
ft. high, .and a 14th century churdi with an interior painting by 
I'rancisco Ribalta, who w’as horn there in 1555. ('astidhin manu- 
f;u tores por<elain, leather, rope, [Kiiier and clothing, l(^ harliour. 
I'd Grao de ('astellon, 4 mi, K.. ,'ind imprt>ved, is .annually entered 
by some 400 sm;dl vessels, ordiii.irilv engaged in shipping oranges, 
aimonds and loaist lieans to Britain and hemj> to other parts of 
Spain. The chief imports <are coal and chemical manures. A 
light railwax’ from Onda connects (’.istellcfn and its port with 
the orange groves to the southwest. I'nder the Moors ('aslellchi 
occupied a hill to the north; its removal to the plain hy James I 
of Aragon (i2i5-7()) gove the town its name “(,'asfellcfn of the 
Plain ” It fell to the nationalists June 15, I't.pS, in the campaign 
on Valencia. 

CASTELLORIZO, the ancient Megi.^te called Gastelrosso 
by the Italians, an island of the Oodecanese. Area, 4 .sc| mi It 
was included by the 'Purks in the privileged group known as “the 
Dodecanese" fc/,'!',), but did not form part of the Italian “Dodec- 
.ane.se" occupied during the Lihy.'in W’.ir of i()i2. 'I'he outbreak 
of hostilities against Turkey during World War I gave the Ital 
ians an opportunity of adding ('.istellorizo to their Dodecanesian 
possessions, .after tlt^' I'rench had occupied it on Dec. 27, i()i5. 
Articles i 22 of the treaty of Sc'-vres in i()2o and 15 of the .second 
treaty of Lausanne in i(j25 providecl that “Turkev’ renounces in 
l.ivour of Italv all rights and title . . . over the island of Gas- 
tc'llorizo." Its pc)()ul.ilion is entirely Greek; in K/.pj it numbered 

CASTELNAU, EDOUARD DE CURIERES DE (1851- 

ic;44), Erench soldicT, was born at Saint-.Affriciue, .Vvev ron Gee. 
24, 1851, third son ol the iM.irc|uis de Guric'res de ('asteln.iu. He 
entered the- military school cif St, Gyr, ne.ar Versailles, in iS6(); 
and cluring the kranco-German W.ir took part in (he Loire cam- 
p.ugn, Gapt.iin in 1,87(1 and commandant in iSSc), he w.cs ap- 
liointed h>' Gen. de Miribel in 1.8(15 G’ ‘‘ chief depart¬ 

ment of the general staff; later, as head of the clep.irtment he 
built up (he v.ist system of kreruh mobili/.ition. In icpo he be¬ 
came general ol division, .and in June njii assistant to (he chief 
of (he gener.d st.iff. On the outl)reak of the World War he com¬ 
manded the II. .\rmy in Lorr.iine After the krt-nch offensive h.id 
failed at Morhange in Aug. 11)14, General ('.isteln.iu in turn suc¬ 
cessfully repul.sed the Germans at the 'rrouc'‘e de Gharmes and the 
heights of the Grand Gouronne, On Sept, i.S the II. .Army wa^- 
moved to the west hetwc'cn the Somme and the Oise in the 
.abortive attempt to out (link the German .armies—known .as the 
“rac e to (he sea " 

On June 15, 1915, Gen, ('.istelnau took command of the group 
of four armies which constituted the Erench centre, and directed 
the September oliensiva' in (,'hampagne. In the following Decem¬ 
ber he hecanve chief ch' (he general staff under General joffre. He 
was next sent to Salonika on a tour of inspection, returning hy way 
of Athens and Rome. 'I'hree clays after the o[)ening of the Ger¬ 
man attac k at Verdun on I'eh 21, ipit), Gastelnau was sent there 
on an emergency mi.ssion, with full powers, and appreciating the 
danger, g.ive orders iliat (he right hank of the Meuse he held at 
all cost; he returned to Jotfre's headcjuarlcrs only when the jio.si- 


tion wa.s secure. On the appointment of NivTlle in place of Joffre, 
Gastelnau wa.s sent on a mission to St. Petersburg in Jan. 1917. On 
his return he was given command of the group of armies in the 
ea.sl with a view to directing the large-scale operations which were 
anticipated in November 1918, and which the Armistice fore¬ 
stalled. After the war General Gastelnau entered the Chamber a.s 
deputy for Aveyron; he acted as president of the army committee, 
and allied himself to the group known as the Entente democratic 
que et socinle. See Victor Giraud, Castelnau ('1921). 
CASTELNAU, MICHEL DE, Sim-R de ea Mauvissiere 

(c. 1520-1592), French soldier and diplomatist, was horn in 
Tourainc. After some service in the Erench army in Italy he 
entered the service of (he Cardinal of Lorraine. He was employed 
on ;i series of important diplom.itic missions, and ;if(or the death 
of Francis 11 . accompanied his widow, Mary Stuart, to Scotland 
in 1561. During that year he sought in vain to effect a recon¬ 
ciliation between Mary and Elizabeth. During the next ten years 
he was employed alternately in the army and in diplomacy In 
1572 he was sent to Engl.'ind hy Charles IX. to allay the excite¬ 
ment created by the massacre of St. Bartholomew, and the s.ime 
ye.ir he wa.s .sent to Germany and Switzerland. 'Ewo years later 
he wa.s reaiipointed by Henry III. amhass.'idor to (Jueen Elizabeth, 
and he remained at her court for ten years, Gastelnau used his 
inlliience to promote the marriage of the queen with the duke of 
.Menc^on, hut Elizabeth made so many i)romises only to hre.ik 
them that at last he refused to accept them or communicate them 
to his Government. On his return to krance he found that his 
chateau of La Muuvissierc had been cleslroved in the civil w;ir: 
and as he refused to recognize the authority of the league, the 
duke of Guise deprived him of tlie gov(‘rnorshi[) of Sainl-Dizicr 
He was thus brought almost to a state o( destitution. But on the 
•accession of Henry IV., the king, who knew his worth, and was 
(onrident th.il although he w.is a Catholic he might rely on his 
hdelily, g.ive him a command in the army, and entrusted him with 
various contidential missions. 

G.astelnau died at Joinville in 1592. His Mimoirrs r.ank very 
high among the original authorities for the period they cover, the 
II years between 1559 and 1570. They were written during his 
hast embassy in Ehigland for the fieneht of his son: and they 
jiossess the meiits of clearness, veracity and Imiiarli.ality They 
were first printed in 1621 ; again, with additions hy Le Lahoureur, 
in 1659; and .a third time, still further enlarged hy Jean Godefroy. 
in 1751. Gastc'lnau translated into Erench the Latin work of 
Ramus, On the Manners and Customs of the Ancient Cauls. 
Various letters of his are pre.served in the Cottonian and Harlci.an 
collections in the British Museum. 

His grandson, Ja(.'(21es de Gastelnae (1 (Vio-id'S) distin- 
gui.shed himself in (he war against Austria and S[)ain durin.g the 
ministries of Richelieu and Maz.arin, and died marshal of k’r.ance. 

See G. Hnliaiilt, . 4 w6<n'i(n/r de Castelnau en An^^^leterre ( i.85()) ; Re¬ 
lations poUtiqurs de la Franee . . . aver VFeossr au seizieme di'cle, 
ediiecl Itv f. H. A. T. Tculet (i8()2) ; and De la I'crriere, Les Rrojrl.s dr 
tnariai^e d'FMsaheth (18.S.1). 

CASTELNAUDARY, a town of south-western k'rance, in 
the department of Aude, 22 m. W N.W. of Carcassonne, on the 
railway to Toulouse. Pop. (1956) (),.S0:. It jirohahlv retiresents 
the ancient town of Sostoma^u.s, taken during the 5lh century h> 
the Visigoths, who, it is conjectured, rebuilt the town, calling it 
Ca.strum Novum Ariatioruni, whenee the present name. Early 
in the 15th century (he town was the sceme of several struggles 
during the war against (he Alhigenses. It is finely situated on 
rising ground in the midst of a fertile and well-cultivated plain, 
on the Canal du Midi, which here widens out into an extensive 
basin lined with warehou.ses. The church of St. Michel (14th 
century) has a street running beneath its tower. There are a 
number of Hour-milks, a.s well as manufactories of earthenware 
and tiles; trade is in lime, timber, grain, fruits, wine, cattle and 
farm implements. 

CASTELSARRASIN, a town of south-western E^rance, cap¬ 
ital of an arrondissement in the department of Tarn-ct-Garonne, 
12m. \V. of Montauban. Pop. (1056). 5.616 The name appears 
in the i5(h century. Gastrum Cerrucium. Gastcl-sur-Azine ( from 
the neighbouring stream, Azine) and Castellum Sarracenum are 
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suggested derivations. The town is situated on the left bank of 
the lateral canal of the Garonne about a mile from the right bank 
of the river. Promenades occupy the site of the old fortifications. 
Its chief building is the 13th century brick church of St. Sauveur, 
t>T)ical of the Tolosan style. 

CASTI, GIOVANNI BATTISTA (17-M-1803), Italian 

poet, a native of Arqua])endente. entered the church, but surren¬ 
dered his chance of preferment to the pleasure of visiting the 
court.s of Europe. From 1790-96 he was poet-laureate at the 
Austrian court. The rest of his life was spent in Paris, where he 
died on Feb. 6. 1803. He wrote lyrics, the libretti of many can¬ 
tatas and operas and a satire in cantos, GVi Animal} parlanti 
(1S02), which was translated into many languages fEng. version 
by W. S. Rose, Court and Parliament of Beasts, 1819). 
'CASTIGLIONE, BALDASSARE (1^78-1529^ Italian 
diplomatist and author of II Corte^iano, was born at (.'asanatico 
near Mantua, and was educated at Milan under the famous pro¬ 
fessors Merula and Chalcondyles. In 1.^96 he entered the service 
of Lodovico Sforza, duke of Milan, returning to Mantua in 1500 
when Lodoviio was c.irried i)risoner into France. In 1504 he was 
attached to the court of Guidohaldo Malatesta, duke of Urbino, 
and in 1506 he was sent by that prince on a mission to Henry 
VII. of England. lie also served IVIalatesta's succe.ssor, Francesco 
Mari.i della Ro\-ere, for whom he obtained the command of the 
papal troops. Charged with the arr.angement of the dispute be¬ 
tween Clement \ il. (Medici) and Chark's V., Castiglione cros.sed, 
in 15:-}. into Si)ain, where he was rei eived with honour, being 
afterwards naturalized, and made bishop of A\ila. In 1527, how- 
e\'(‘r. Rt)me was seized and sa(k('d by the Imperialist.s un(l(‘r Bour¬ 
bon. and in July of the same year the .surrender of the castle of 
Sant’ Angelo placed Clement in their hands. Castiglione had been 
tricked by the emperor, but there wert' not wanting accu.sations 
of treachery against himself. He had, however, placed fidelity 
highest among the virtues of his idc‘<d “courtier,” and when he 
died at Toledo on Feb. 7, 1529 it was .said that he had died of 
grief and shame at the ini[)Utation. The emi)eror mourned him as 
“one of the W'orld’s best cavtiliers.” 

Castiglione wrote little, but that little is of rare merit. His 
\-erses, in Latin :ind Italian, are elegant in the extreme; his 
letters t Padua, i7()9-7i ) are full of grace and finesse. But th(‘ 
book by which he is best remembered is the famous treatise, II 
Corle^itino, written in i.Si.p fiublished at Venice by Aldus in 
152S, and translated into English by Thomas lioby, the Courtyer 
of I'oiin/ F-aldcs.uir Cnstilio as early as 1561. This book, called 
by the Italians II l:ihro d’oro, is one of the great books of i6th 
century European jirose literature; it describes the Italian gentle¬ 
man of the Renaissance under his brightest and fairest a.sped. 
and gives ;i charming pic lure of the court of Guidobaldo, duke of 
Crbino, “confessedly the ])ure.st and most elevated court in 
Italy.” In the form of a discussion held in the duchess's drawing¬ 
room—with IGizabith Gonzaga, Pietro Bembo, Bernardo Bib- 
biena, Giuliano de’ Medii i, Emilia Pia, and Cerdino the Unique 
among the syieakers—the c]uestion. what constitutes a ix*rfcct 
courtier, is debated. With but few differc-nces, the type deter¬ 
mined on is the ideal gentleman of the present day. 

Tlu- best edition of II Cortrj^iano is that of V. Cian (Florence, iSg.j)- 

.SVr P. L. Ciinf2iiene, Ilistoire littcrairr de V Italic, vi., vii. ; J. A. 
Svmonds, The Rrnai.s'.ancc in Italy (1875); C. Hare, Courts and 
Camps of the Italian Renaissance (1908); Julia Cartwright, B. 
Castiyjione, the Perfect. Courtier (iQoS, bibl.) ; The Book of the 
Courtier, Everyman ed. (ig.^S). 

CASTIGLIONE, CARLO OTTAVIO, Count (17S4- 

1849). Italian philologist, was born at Milan, and died at Genoa 
on April 10, 1S49. He assisted Cardinal Mai in editing the frag¬ 
ments of Ulphilas’s Gothic version of the Scriptures discovered by 
the cardinal in T.S17, and himself edited separately between 1829 
and 1839 Gothic texts of various books of the New Testament. 

See liiondelli, Carlo Ottavio Castiglione (Milan, 1856). 

CASTIGLIONE, GIOVANNI BENEDETTO (1616- 
T670), called in Italy II Grechetto, and in France Le Benedette, 
Italian painter of the Genoese school, was born in Genoa, and 
studied for some time under Vandyck. He painted portraits, 
historical pieces and landscapes, but chiefly excelled in fairs, 


markets and rural scenes with animals. Koah and the animals 
entering the Ark was a favourite subject. He abo executed a 
number of etchings, which earned for Castiglione the n.une of “a 
second Rembrandt.” “Diogenes .searching for a Man” is one of 
the principal of these. The Presepio (nativity nf Jesus) in the 
church of San Luca, Genoa, ranks among his most caLLrated 
paintings, the Louv're contains eight characteristic examples, and 
works of his arc also to be found in Rome, \’enice, Naples, Flor¬ 
ence, Genoa and Mantua. In his dosing years he lived in Mantua, 
painting for the court, and died there in 1670. His brother Salva¬ 
tore and his son Francesco excelled in the same' subjects 

CASTIGLIONE DELLE STIVIERE, a town in Lom¬ 
bardy. 22 miles N.W. of Mantua, was the scene of a l)atile on 
Aug. 5, 1796, between the French Army of Italy under Napoleon 
Bonai)artc and (he Austrians under Wbirmser. 'I'he laitvr's attempt 
to relieve the fortres.s of Mantua, which had been besieged by (he 
French since the middle of July, by an advance in (wo columns 
on both sides of Lake Garda, met w'ith such initial success that 
Bonaparte had been compelled to rai.se (he siege. Having defeated 
the Austrian right column at Lonato, he then turned eastwards 
against Wurm.ser, who with his left column had entercal Mantua 
on Aug. I, and now- deployed his 25,000 men for battle with his 
right at Solferino and his left at Medole. Bonaparte, who had in 
all some 31,000 men at his di.sposal, now made use for the first 
time of a plan of battle typically his own; it consisted in ;i series 
of holding attacks along the whole of the enemy’s front, to pin 
down his forward troojis and induce him to engage his re.ser\es; 
a thrust into the rear of one of his wings by a detached force called 
up Irotn a distance to the battlefield designed to shake his morale 
and di.sorganize him; and a decisive frontal assault on the hostile* 
wing so threatened, which completed his defeat. On this occasion 
Bonaparte deployed Mas.sena and Augereau against Wurniser's 
front, while Seruricr’s blockading troops, which after the raising 
of the siege of Mantua had retired to Marcaria, some 15 niiles 
south of Medole, and had been ordered to march all niglil, struck 
nto his rear at Guidizzolo. Wurrnser was taken by surprise by 
he sudden appearance of this new enemy, and Bonaparte .seized 
his opjiortunity to throw a lacked force of grenadiers under Kil- 
maine against the Austrian left centre. 

The result was the complete defeat of the Austrian army, 
which having lost 2,000 men and 18 guns, retreated eastward 
over the Mincio into Tirol. Strategically Wurrnser had in iwvt 
achieved his object in securing an addilicmal lea.se of life for the 
fortress he had been .sent to rc'lieve; but he had failed to seize 
the chance offered him of decisivc‘ly defeating the ^'rc'nlh, wliose 
brilliant recovery from an apparently dc‘si)erate silualion and 
tactical victory oti the battlefield left the honours of the campaign 
with them, and greatly enhanced their morale and jireslige. {See 
further I'Kt.Ncii Revolutionary Wars.) Pop. (1936) 4,127 
(town), 8,333 (commune). 

CASTIGLIONE OLONA, a village of Lombards Italw in 
the province of Varese, 27 mi. N.E. of Milan by ra)l. IN/j). ( 1936) 
1.219 (town), 3,090 (commune). 'Lhe choir ‘of tin* colligiate 
churcli, erc-cted about 1428 b}' C ardinal Branda Gas!iglioni. con¬ 
tains fine fresco(*s by Masolino of I'lorence. There are otlu r work- 
by the .same master in the baptistery. The tomb of the cardinal 
( 1443) is good. The church of S. Sepolcro is also in the \ lllago. 

CASTILE, an ancient kingdom of Spain, boundc'd on the 
north by the Bay of Biscay, northeast by the modern Ba^(|ue 
provinces and Navarre, east by Aragon, south(;ut bs* \'alenri,i and 
xMurcia, south by Andalusia, west by Estrernadura and Leon, and 
northwest by Asturias. Area. 53.307 sq.mi. 

The name is said to have been deri\'ed from the many frontier 
forts (Castillos), erected as a defense against the Mccor- The 
territorial extent of mediaeval Ca'-tik* grew with progressive con¬ 
quests from the Moors. From a mere county in the north (Did 
Castile) the kingdom extended to include tlie wlmh* of central 
Spain. The final successful resistance of Asturias was followed 
by the liberation of Galicia and Lecm and in the lime of I'erdi- 
nand I of Castile (1035-1065) the kingdoms of Leon and Castile 
were united. New territories were annexed on the sonlh and tin* 
capture of Toledo in 1085 saw the formation of New Castile, 
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'J’he centre of Old Castile is the basin of the Upper Douro. 
that of New Castile the trench-like upper basins of the Tagus and 
G uadi ana. In 1833 Old Castile was divided into the provinces 
of Avila, Hurgos, Logroho, Palencia, Santander, Segovia, Soria 
and Valladolid; while New Castile was similarly divided into 
Ciudad Real, Cuenca, Guadalajara, Madrid and Toledo (qq.v.). 
7 'hc entire area extends for about 300 m. from north to south, 
and 160 ni. from east to west. It is a i)iateau, with average 
altitude about 2,500ft. and a natural frontier of high mountains 
on all sides, exeei)t on the borders of L< on, Estremadura and 
Muriia. On the north-west are the Sierra de Culebra and the. 
liigh plains of Leon, on the north the Cantabrian mountains, on 
th(‘ east the Sierra del Demanda and its oii'.shoots. The Sierra de 
Gaudarrama, Sierra de Credos and Sierra de Gata extend acros.s 
the centre in a south-westerly dire( tion, forming the southern 
boundary of Old Castile. 'Lhe Sierra de Albarracin and Sierra de 
Cuenca lontinue the mountain girdle of New Castile on the cast, 
with parts of the Sierra Morena forming its southern boundary. 
The mountains on the south-west are less definite and include 
the minor ranges that more or less unite the Sierra dc Gredos, 
Sierra de Guadelupe and Si(“rra Morena. This highland region, 
shut off from the sea, is cx}iosed to extremities of heat and cold. 
Snow falls early and lies lute on the mountains of the north and 
there is a heavy rainfall in the north-west The southern regions 
of New Castile are more arid with a rainfall rarely exceeding 10 
inches in the year. The country is swept by bitter gales in win¬ 
ter and siorching dust-laden winds in summer. In both the Cas- 
tiles the plateau-soil is naturally fertile, and after rain a luxuriant 
vegetation appears; hut drought is common. In the neighbour- 
hoorl of Valladolid, Palencia and in the Me.sa de Ocana, where 
heav’y loam undt'rlies the porou.s surf.ice, moisture W'hich el.se- 
when; is absorbed remains availalile. (.In the mount.iins sur¬ 
rounding the plateau vast tracts are useless except as pasture for 
sheep, and the severe winters drive the sheep to migrate yearly 
into Kstrematlura iq.v.). On the wheat-growing lands arose cen¬ 
trally situated cities, like Valladolid, Palencia and Toledo, while 
arranged around them at the foot of the mountain passes grew 
up a ring of smaller centres, mediaeval markc'l towns where the 
produce of the plains was exchanged for that of the highlands. 
In Old Castile we have Lecin, P.urgos, Sc-govia, Avila and Sala¬ 
manca; in New Castile, Guadalajara, Cuenc.t, Albaccte and C‘iu- 
dad Real. Salamanca, linked with the Moorish south. iMTamc 
the historic university of Christian Spain, while Toledo was a 
link l)etwecn north and south—Christian and Moor. At Alcala 
dc Henares was established in 1510 another university. 

Castilian is the literary langu.ige of Spain, and with certain 
differences, of Sjianish America also. It is sj)oken in Old and 
New Castile, Aragon, Estremadura and the greater part of Leon; 
in Andalusia if is subject to modifications of accent and pro- J 
nuruiation. ('ut off on all sides from the sc'a and full of mem¬ 
ories of the’ hitler struggle with the Moors, (his region has pre¬ 
served many mediaeval features in its life. Madrid (q.v.) grew 
up following the defeat of the Moors, and has little relation to 
the evolution of Castile. 

CASTILHO, ANTONIO FELICIANO DE (1800 1875). 

Portuguese man of letters, was born at Lisbon. He lost lus sight 
;it the age of six, but the devotion of his brother Auguslo, aidcMl 
by .1 retenli\e memory, enabled him to go through his school and 
unieersity course with success; and he acquired an almost com¬ 


plete mastery of the Latin language and literature. His first work 
of importance, the Cartas dc. Echo e Narciso (1821), belongs to 
the pseudo-classical school, but his romantic leanings became ap¬ 
parent in the Prhnavcra (1822) and in Amur e Melancholia 
(1823), two volumes of honeyed and prolix bucolic poetry. In 
the poetic Icgcmds A noite de Gastello (1836) and Cn'nnes do 
bardo (1838) Castilho appeared as a full-blown Romanticist. A 
fulsome epic on (he succession of King John VT. brought him an 
office of profit at Coimbra. Going to Brazil in 1854, he there wrote 
his famous “Letter to the Empress.” Though Castilho’s lack of 
strong individuality and his over-great respect for authority pre¬ 
vented him from achieving original work of real merit, yet his 
tran.slations of Anacreon, (jvid and Virgil, and the Chave do 
Enif^ma, explaining the romantic incidents that led to his first 
marriage with D, Maria dc Baena, a niece of the satirical poet, 
'Polentino, and a descendant of Antonio Ferreira, reveal him as a 
master of form and a imrist in language. 

See Memorias dr Castilho, cd. Julio de Castilho (i88i-igo3); In- 
nocencio da Silva in Diccionario hihliof^raphico Porltipiucz, i. 130 and 
viii. 132; Latino Coelho’.s ^tudy in the Rrvista cotttrmporanca de 
PortuRal c Brazil vols. i. and ii.; Theophilo Braga, Historia do Ronian- 
iismo (1.S80) ; and P. de Figueiredo, Historia da litlcratura rnmanlica 
pnrtuf^uesa (1933). 

CASTILLEJO, CRISThBAL DE (1300-1550), Spanish 
poet, was born at Ciudad Rodrigo. When quiii' young he entered 
a ('arthusian monastery, but in 1525 he became sc'Crctary to 
Charles V.’s brother, Ferdinand of Austria, in whose service he 
spent the rest of his life, mostly outside Spain. He died and was 
buried at \’ierma. Castillejo’s poems are interesting, not merely 
becau.so of their intrinsic excellence, but also as being the most 
powerful protest against the metrical innovations imported from 
Italy by Boscan and Garcila.so de la Vega. He adheres to the native 
metres except when parodying the new school—as in the lines 
Contra los que dejnn los metros aisfcllanos. He excels by virtue 
of his charming simi)licity and his ingenious wit, sometimes cyn- 
iial and .sometimes urbane. His plays are lo.st; the best text of his 
verses is that printed at Madrid in 11)26. 

See C. L. Nicolay, The Life and Works oj Cristobal dc Caslillefo 
(lyto). 

CASTILLO SOLORZANO, ALONSO DE ( 1 5S4:-i647;, 

Spanish novelist and playwright, issued his first work, Donaires 
del Parnaso, two volumes of humorous poems, in 1624-25, but his 
Tardes entre.teiiidas (1625) and Jornadas ale^res (1620) proved 
that he was a novelist by vocation. He published in quick succes¬ 
sion three clever picaresque novels, two of which, La Nina dc los 
embnstes, Teresa de Manzanares (1634) Lfrx Aventuras del 
Bac.hiller Trapaza (1637), were used by Lesage in Cil Bias. To 
these shrewd cynical stories he owes his reputation. He was also 
popular ns a jilaywright both at home and abroad. His Marines 
del (liiarrnl and El Mayorazf^o hynron are the sources rcspei lively 
of Scarron’s Don Jophet d'Armenic and L'llerilier ridicule. 
■Among his numerous remaining works may be mentionerl Las 
Harpias en Madrid (1633L Fiestas del Jardin (1634). Los Alivios 
de Ca.sandra (1640) and the iiosihumous {tuinta de l.ai/rcl ( it)4Q); 
the witty observation of these books forms a singular contrast to 
the jirini devotion of his Saf’rario de Valetieia (1635). 

CASTING or FOUNDING. 'Lhe proce.ss of giving sluqie 
to or reproducing an object by [louring its material in liquid form 
into a mould. 

(.See Fou.n'UI.N'c; Sci lpti-ku Ti-c hmoi l;, ) 
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